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O011ee 4ncIo 4acoB, PEKOMEHIOBAHHBIX JUIsl U3y4eHUs PU3UKH HAa 6a30BOM ypOBHE, —
238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B Hefiento), B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO),
B 9 kiacce — 102 gaca (3 yaca B He/IeII0).

COJEPKXAHUE OBYYEHUSA

7 KIIACC
®Du3uka u eé poJib B NO3HAHUM OKPYKAKIIEro MUpAa.

®usuka — Hayka o mpupoje. SBneHus npupoabl. PU3NYECKUe ABICHUSA: MEXAaHUYECKUE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usudeckux BenuunH. Dusndeckne MPUOOPHI.
[TorpemnocTs n3MepeHnii MexayHapoaHas CUCTEMa €AVHMULI.

Kak ¢usuka m gpyrue ecrecTBeHHble HayKM HM3ydaroT Npupoay. EcTecTBeHHOHayuHBIH
METOJl TO3HAHUS: HAOIIOJEeHNE, IOCTAHOBKA HAYYHOIO BOIPOCA, BBIIBMKEHHE THUIOTE3,
JKCIIEPUMEHT [0 TMpOBEpKe TuMoTe3, O0ObsAcCHeHHWe Habmogaemoro spieHus. OmnucaHue
(hu3MYECKUX SIBICHUN C TIOMOIIBIO MOJIeeil

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uznyeckue NpuOOPHl M MpoLeaypa MPSIMBIX U3MEPEHUH aHATOTOBBIM U HU(PPOBBIM

npudopom.

Jlabopamopuwie pabomot u onvimel.

1. Ompenenenne EHBI ACICHUS KAl U3MEPUTETHLHOTO TTprbdOpa.

H3Mepenne paccTosTHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
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W3mepenue Ttemmeparypbl MpU TMOMOIIM >KUIAKOCTHOTO TEPMOMETpa W JaT4YHKa
TEMIEPATYPHI.
6. IlpoBeneHne wuccleNOBaHUS MO TMPOBEPKE THUIMOTE3bl: JAIBHOCTH IMOJNETA IIApUKa,
MYIIEHHOTO TOPU30HTAILHO, TEM OO0JIbINe, YeM OOJIBIIIe BEICOTA TyCKa.
IlepBoHayaJbLHBIE CBeIEHUSI 0 CTPOEHUH BeleCTBA.

CrpoeHre BemIeCTBA: aTOMBl M MOJEKYJbI, WX pa3Mepbl. OIBITH, JTOKa3bIBAIOIINC
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBwkenue dactuil BemiecTBa. CBS3b CKOPOCTH JBH)KCHHUS YacCTHI[ C TEMIIEPATYypOM.
BbpoynoBckoe nBwkenue, nuddysua. BiaummopeicTBue YacTHIl BELIECTBA: MNPUTSKEHHE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, KUAKOCTEH U  TBEPABIX
(kpucTauIMYecKux) Tel. B3amMOCBsSI3b MEXIy CBOHCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM CTpocHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUN
BOJIbI.

Jemoncmpayuu.

1. HaGmroneHue OpOYHOBCKOTO JABUKCHHUSI.

2. Hab6monenue nuddysum.

3. HaGmionenue sBICHHMA, OOBICHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBaHHEM YaCTHUIL
BEIIIECTBA.



Jlabopamopuwvie pabomot u onvimol.

1. Omuenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONb30BaHuEM doTorpaduii).

2. OnbIThI 10 HAOIOCHHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI 10 0OHAPY)KEHUIO ICHCTBHSI CUIT MOJIEKYJISIPHOTO TPUTSKEHHS.

J[BUKeHUe U B3aUMO/IeliCTBHeE TeJl.

Mexanudeckoe nBHkeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHkKeHHUE. CKOpOCTb.
CpenHsisg CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUH. Pacder myTu U BpeMEeHU ABUKECHUS.

SIBneHue wHepuuu. 3aKOH HHepuuU. B3aumopeicTBue Tel Kak NPUYMHA HU3MEHEHUS
CKOpOCTH [IBMXEHHMS Tel. Macca kak mMepa umHepTHOCTH Tena. IlnotHocTs BemectBa. CBsi3b
IUIOTHOCTH C KOJTMYECTBOM MOJICKYJI B €JUHUIIE 00beMa BEILEeCTBA.

Cuna kak XxapakTepucTtuka B3aumojencTBus Ttein. Cuna ynpyroctd W 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JMHAMOMETpa. fIBlieHHME TAroTeHus U cuja TsoxkectH. Cuia
TSOKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CiriokeHHE CHII, HallpaBJIEHHBIX IO
onHO npsimoii. PaBHozelcTBytomas cuit. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Jemoncmpayuu.

1. HabnrogeHune MeXaHHMYECKOTO JABIKEHUS TelNa.

2. HM3mepeHue CKOPOCTH MPSAMOIMHEHHOTO ABMKEHHS.

3. HabGnioneHue siBIICHUS HHEPIIUU.

4. HaOmroneHue U3MEHEHHs] CKOPOCTH IIPU B3aUMOJICHCTBUH TEII.
5. CpaBHeHHE MaccC 10 B3aUMOJICHCTBUIO TEJI.

6. CrnoxeHue cujl, HallpaBJICHHBIX IO OJHOMN MPSIMOI.

Jlabopamopuwsie pabomol u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHUS (IIapUKa B JKUIKOCTH, MOJENU
ANEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpeneneHue cpefHel CKOPOCTU CKOJBXKEHHMS Opycka WM IIapuKa M0 HAKIOHHOH
IIJIOCKOCTH.

3. Omnpenenenune WIOTHOCTH TBEPAOTO TeNa.

4. OmpITbl, JEMOHCTPHPYIOIIUE 3aBHCUMOCTh pacTsDKeHUs (aedopmMariin) mpy>KUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OnbITHI, IEMOHCTPHUPYIOUINE 3aBHCUMOCTh CHJIBI TPEHUSI CKOJBLKEHHUS OT Beca Teya U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJ, ) KUAKOCTE U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUYCHUS JaBieHus. [laBineHue ra3za. 3aBUCUMOCTD
JIaBJIEHUs ra3a oT oObema, Temreparypsl. [lepenaya naBiaeHus TBEPAbBIMU TE€JIaMHU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IneBMaTuyeckue MalMHbl. 3aBUCUMOCTH JABJICHUS XKUIKOCTH OT
rryounbl.  [miapocratudeckmii  mapagokc. CooOmarommecss cocyabl.  [mapaBnmueckue
MEXaHU3MBI.

Atmocdepa 3emsn u atrmochepHoe namieHue. [IpuunHBI CylIecTBOBaHUS BO3TYLIHOM
o6onoukn 3emmu. OmbiTr Toppuuennu. M3mepenue atmochepHOro MaBiieHHS. 3aBUCHMOCTH
aTMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl nns wu3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBUE JXUAKOCTH U ra3a Ha MOrpyKEHHOE B HUX Telso. BulTankuBaromias (apXxume10Ba)
cuna. 3akoH Apxumena. [TnaBanue ten. BozgyxomiaBanue.



Jemoncmpayuu.
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3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaua naBieHUs KUIKOCTBIO M Ta30M.

Coob1maronmecs: COCyIbl.

I'mppaBnnueckwii npecc.

[IposiBnenune aeiicTBUs aTMOCHEPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKUBAIOLICH CHJIBI OT 00bEMa MOTrPYKEHHON dYacTu Tena M
TUIOTHOCTH KHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJTBI BECY BHITECHEHHOU KUAKOCTH.

VYcnoBue mnaBaHUS TeJl: IUIaBaHUE WIH IMOrpy’>x€HUC TCJI B 3aBUCUMOCTH OT
COOTHOIIECHUS INIOTHOCTEN Tela U KUAKOCTU.

Jlabopamopuvie pabomot u onvimol.

1.

WccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJIe OT 00bEMa MOrpyKEHHON B )KUJKOCTh
YacTH TeJa.

OnpeneneHre BBITATKUBAIONIEH CWIbIL, JEUCTBYIOIIEH Ha TeNo, MOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIIKMBAIOIIECH CHJIbL, JCHCTBYIOLIEH Ha TeElO B
JKUJIKOCTH, OT MaccChl Tela.

OnbIThI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHUJIbI, IEUCTBYIOIICH Ha
TEJO B JKUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh YaCTH TEJIA U OT TUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHHE JIOJKM M OIpEAENICeHHE €&
TPy30HO0BEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.
Mexanundeckas pabota. MOIIHOCTS.
[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecHS

pblyara.
Koadpdpu

MCXaHU3

[IpumeHenne mpaBuiia paBHOBECHsl pblyara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKHU.
nMeHT mnoje3Horo geiictBus (mamee — KIIJ[) mpocTteix mexanu3moB. IIpocTsie
MBI B OBITY M TEXHUKE.

Mexanuueckass sHeprus. KuHetmueckas W moOTeHUHMalIbHas sHeprus. [IpeBpaiieHue

OJIHOTO BH/Ia MEXaHUYECKOH 3HEPTuu B APYyroil. 3aKOH COXpaHEHUs SHEPTUU B MEXaHHKE.

Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1.

2.
3.
4.
8 KUIA

Omnpenenenue paboOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenue KIIJ] HaKJIOHHOM IUIOCKOCTH.
N3yuenue 3axoHa coXpaHEHHs] MEXaHUYECKON IHEPIHH.
CC

TenyioBLIe ABJIEHUS.

OCHOBHBIE TTOJIOKCHUS MOHGKynﬂpHO—KHHCTquCKOﬁ TCOPHUU CTPOCHUA BCIUICCTBA. Macca
U pasMepbl aTOMOB W MOJICKYJL. OHBITLI, MNOATBCPIKAAOIIUC OCHOBHBIC ITOJIOKCHUS
MOJ'ICKy.HSIpHOKHHCTH‘-ICCKOfI TCOpHUHU.



Monenu TBEPIOTO, KHUJIKOTO U Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucramnnueckue u
amop¢usbie Tena. OOBsCHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKESHUN
MOJIEKYJIIPHO-KUHETHUYECKOW Teopuu. (CmadyMBaHWE M KalWULAIpHBIE siBIIeHUs. TeruioBoe
pacuImpeHue u cxxatue.

Temmepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHIIL.
Buaytpennsss osHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OJHEPruu: Tervlonepenaya M
coBeplieHre paboThl. Buapl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIHS, U3IyUCHHUE.

KonnuectBo TernoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TerIOOOMEH M TErIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. llmaBneHue W OTBepleBaHHE KPUCTAILTUYECKUX
BELIECTB. YjenbHas TemioTa IulaBieHusa. [lapooOpa3oBanume M KoHjaeHcauus. Vcmapenue.
Kunenne. YnenpHas TeIuioTa MmapooOpa3oBaHUs. 3aBUCUMOCTH TEMIEPATypbl KHIIGHUS OT
aTMoc(epHOTro JaBJICHMS.

BrnaxHnocTs Bo3ayXxa.

OHeprus TOIUINBA. Y IeJbHAs TEII0TAa CTOPAHHUS.

[Mpunnuner pabotel TernoBbix asuratenet KIIJ[ TtermmoBoro nsuratens. TeruioBbie
JIBUTATEH U 3alIUTa OKPYKAIOLIEH CpPeabl.

3aKOH COXpaHEHUs U MPEBPAILECHUS SJHEPTUH B TEIUIOBBIX MPOLECCaX.

Jemoncmpayuu.

Habmronenne 6poyHOBCKOTO IBHIKEHUSI.

Ha6monenue nuddysum.

HaOmnronenue siBneHnii cMauyMBaHUs M KalTWJUSIPHBIX SIBJICHUH.

Habmronenue TennoBoro pacimupeHus Ted.

W3menenue naBieHus ra3za npyu U3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuna uamMepeHust TeMIepaTypsl.

Buasl Tenonepenaum.

OxmnaxieHre Ipy COBEPIICHUH PaOOTHI.

9. HarpeBaHnue npu coBeplIeHUH padOTHl BHEIIHUMU CHUIIAMHU.
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10. CpaBHEHME TEMIIOEMKOCTEN pa3IMYHbBIX BELIECTB.

11. HabmroneHue KUneHus.

12. HabmroneHue nocTossHCTBA TEMIEPATyphl MPH IJIABJICHHUH.

13. Monenn TemIoBEIX ABUTATEIIEH.

Jlabopamopuwvie pabomol u onvimel.

OnbIThI 10 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnBITHI O BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.

OnbIThl IO HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHSI ra30B, KUIKOCTEH U TBEPBIX TEI.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
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OnbITH, AEMOHCTPHPYIOIIUE 3aBUCHUMOCTH JaBJICHHUS BO3AyXa OT €ro oownéma u

HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka TUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUJAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.

7. HalOnroneHue W3MeHEHUs BHYTPEHHEW DHEPTUU Tejla B Pe3ysbTaTe TEIulonepeaadyn 1
paboThl BHEIIHUX CHIL.

8. MHccnenoBaHue sBIEHUS TEIJIOOOMEHA NMPH CMEIINBAHUM XOJIOJHON U ropsiueil BObI.



9. OmpeneneHne KOMUYECTBA TEIUIOTHI, IMOJYYSHHOTO BOJOW MpPH TEIUIOOOMEHE C
HarpeTbiM METAJUTMYECKUM HUITUHAPOM.

10. Onpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue mporiecca ucrapeHusl.

12. Onpenenenne OTHOCUTEIBHON BIIAYKHOCTH BO3/yXa.

13. Onpenenenne yieabHOM TEIUIOTHI IIJIABJICHUS JIbJA.

DJleKTPpUYeCKHEe H MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. J[Ba poma 3NEeKTpUUECKUX 3apsAloB. BzaumonelcTBHe 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIJIBI B3aUMOJCWUCTBUS 3apSIKEHHBIX TEI OT BEIUYUHBI
3apsi/IOB U PACCTOSIHUS MEXKY TEIAMM).

Onekrpuueckoe nosie. Hanpsok€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenn snexTpuveckux 3apsyioB. DJIEMEHTapHBIA 3JeKTpudeckuil 3apsna. CTtpoeHue
aroMma. [IpoBOJTHUKY W TUAIEKTPUKUA. 3AKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIECKTPUYECKOro TOKa. McTouHukmM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0o TOKa (TErIOBOE, XUMHUYECKOe, MarHHUTHOE).
DIEKTPUYECKHI TOK B )KHJIKOCTSIX U ra3ax.

Onekrpuueckass 1enb. Cuma Toka. OieKTpuueckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBIIEHHE BemiecTBa. 3akoH Oma sl yyacTka IerH.
[TocnenoBarenbHOE U MapaICIbHOE COSAMHEHUE TTPOBOHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue 1enu
Y TIOTPEOUTEIN IIEKTPUUECKOM dHEeprun B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTtositHHbIE MarHuTHl. B3anMoneicTBHE NOCTOSHHBIX MarHUTOB. MarnuTtHoe Ioie.
MarnauTHOoe noJie 3eMJIM U €ro 3Ha4eHue JyIsl Ku3HU Ha 3emie. OnbIT Opcteaa. MaroutHoe mose
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. /[elicTBHE MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareib IOCTOSHHOIO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUraTesiel B TEXHUUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuino  Jlenuna.
Onekrporerepatop. CrocoObl TONYyYEHHUS DIIEKTPUYECKOW HHEPruu. OJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DIeKTpu3anus Tell.

JIBa polia ANEeKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEll.
YCTpOKCTBO U IEUCTBUE JIEKTPOCKOIIA.

DNEeKTpOCTaTUUECKask MHIYKLHUS.

3aKOH COXpaHEHUSs MIEKTPUUECKUX 3apsi/IOB.

[IpOBOTHUKY U TUDTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUUYECKOTO MO,
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M cTOYHUKY TOCTOSIHHOTO TOKA.

e

JIeficTBHS 2IEKTPUYECKOTO TOKA.

—_
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. DNEKTPUUECKUN TOK B KHUJIKOCTH.

—_—
—

. "'a30BbIH pa3psi.

—
[\

. I/I3MepeHHe CHJIbI TOKAa aMIICPMETPOM.

—_
(O8]

. I/ISMepeHI/IC QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIbTMCTPOM.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peocrar u mara3uH cOnpoOTHUBIICHUH.

BzanmogeiicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs TTOJKOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MarHUTOB.
OmneIT OpcTena.

MarauTHoO€ noJie ToKa. DIEKTPOMArHuT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHONM MHIYKIUU.

OnbiTel @apapes.

3aBUCHUMOCTD HaIpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnusie pabomol u onvimol.

1. OnbIThI 10 HAOIIOACHUIO IEKTPU3ALNN TEJ UHAYKIIUEH U TIPU COTPUKOCHOBEHUH.

2. HccnenoBaHue NEUCTBUS SJIEKTPUUYECKOTO MOJISI HA TPOBOJAHUKH U TUAJICKTPUKH.

3. CoOopka u mpoBepKa padOThI ANMEKTPUIECCKON e MOCTOSTHHOTO TOKA.

4. W3mepeHue U peryJvpoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryiaupoBaHHUE HAMPSIKEHUS.

6. HccnepoBaHue 3aBUCUMOCTH CHUJIbI TOKA, HIYIIETO Yepe3 pe3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa U HapsHKEHHS Ha pe3UCTOope.

7. OneIThl, JIEMOHCTPHUPYIOIIWE 3aBUCUMOCTb  DJEKTPUYECKOTO  COMPOTHUBIICHHS
MMPOBOIHHUKA OT €T0 JIJTMHBI, TJIOMIAX TTOTIEPEYHOTO CEYCHUS U MaTepHalia.

8. IlpoBepka mnpaBwia CJIOKEHUS HANPSKEHUM TPU MOCIEAOBATEIBHOM COEIUHECHHH
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia AJis CHIbl TOKA NPU HapajuieIbHOM COCIMHEHUU PE3UCTOPOB.

10. Onpenenenue paboThI STEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. Onpenenenrie MOLTHOCTH JIEKTPUUYECKOTO TOKA, BBIIAEISIEMOM Ha pE3UCTOPE.

12. UccnegoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILIETO Yepe3 JIAMIIOUYKY, OT HAIpsKEHUs
Ha HEM.

13. Onpenenenune KI1/] narpeBatens.

14. UccregoBanne MaroiuTHOTO B3aUMOJCHCTBHS IIOCTOSHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAMHECHUU U
pa3aeieHumu.

16. UccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJNKY.

17. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3aUMOJIEUCTBUS KATYLIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAMPAaBJIEHUS TOKA B KaTYIIIKE.

18. N3yuenue neicTBUS MATHUTHOTO TOJISI HA TIPOBOJAHUK C TOKOM.

19. KoncrpyupoBaHue U u3ydeHue paboThl 2JIEKTPOIBUTATENS.

20. Uzmepenue KII/] anexTpoaBurateIbHOM YCTaHOBKH.

21. OnpITBl MO WCCIETOBAHUIO SIBJICHHUS SJEKTPOMArHUTHON HMHAYKIWU: HUCCIEIOBAHHE
W3MEHEHUM 3HAYEHUS U HalpaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJI€HUS.



Mexannueckoe aBmkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBIKECHUSA. PaBHOMEpHOE NPSAMOJIMHEWHOE JBWXKEHHE. HepaBHOMeEpHOE
npsiIMOJIMHEWHOoe aBMkeHue. CpenHsisi U MTHOBEHHasi CKOpPOCTh Tejla NpU HEPaBHOMEPHOM
JIBU>KEHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMonuHelHoe aBmwkenne. CBobomaHoe nmagenne. OnbIThl
lanunes.

PaBHOMepHOE nBIXKEHUE MO OKpYy:KHOCTH. [lepuon u vacrora oOpaiienus. JluneiHas u
YIJI0OBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Hbrotona. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IlpuHiun
CYNEPIIO3ULIUU CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: Cuila TPEHUS CKOJIBXKEHHUS, Cujla TPEHUs
MOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSXKECTM W 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOTO MaJCHMUS.
JBmwxenne mmaHer Bokpyr ComHua. IlepBas kocmmueckas ckopoctb. HeecomocTs
MepErpy3Ku.

PaBHOBecue MaTepuanbHO Touku. AOCoMOTHO TBEPIOE Teno. PaBHoBecue TBEpAOTO Tena
C 3aKpeIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TshkecTu.

Nmnynec Tena. M3Menenue umnyinbca. Mmynbe cumibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckasi pabota U MOUIHOCTh. PaboTa cuil TSHKeCTH, ynpyroctu, TpeHus. CBsi3b
9Hepruu U pabotel. [loTeHIManbHas 3HEpPrus Teja, MOJHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
[TorenumanpHas 3HEprus c:xaror npyxuHel. KnHernueckas sHeprus. TeopemMa 0 KHHETHYECKOU
SHEpPruu. 3aKOH COXPAaHECHHSI MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HaOnrogeHune MeXaHHMYECKOTO JABMKEHHUS TEJIa OTHOCUTENILHO Pa3HbIX TEN OTCUETA.

2. CpaBHeHME IyTeW U TPACKTOPUM JBHUKEHHUS OJHOTO U TOTO XK€ TeJd OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenune CKopoCTH U yCKOPEHMS IIPSIMOJIMHENHOTO JBUYKEHUS.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKCHUS.
Habumroienue ABM>KEHNUs Tesla o0 OKPY>KHOCTH.

AN

Halmonenne MexaHU4eCKHuX SBJICHUH, MPOUCXOANINX B cUcTeMe oTcUETa « Tenmexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUHU OTHOCUTENILHO KaOUHETa (QU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MacChl TeJa U JEHCTBYIONIEH Ha HETO CUJIBL.

8. HalmroneHnue paBeHCTBa CUJI IPU B3aUMOACHCTBUU TEI.

9. H3meHeHue Beca Teja IPU YCKOPEHHOM JBH)KEHHUU.

10. Ilepenava umnyJsbsca npy B3aUMOAECHCTBUM TEN.

11. IlpeoOpazoBaHus 3HEPIUH IIPH B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.

14. HaGmroneHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM TaJCHHUH.

16. CoxpaHneHne MEXaHMUYECKOM SHEPTUU MPU JBUKEHUU TeJa MO/ ACHCTBUEM MPY>KUHBI.
Jlabopamopuvie padbomovi u onvimol.



1. KouctpyupoBanue TpakTa JUIsl pa3roHa M JalbHEHIIEr0o paBHOMEPHOTO JIBUKECHUS
HIapUKa WU TEIEKKH.

2. Omnpenenenue cpelHed CKOPOCTH CKOJbXEHHsS Opycka WM JIBUKEHHUS IIapuKa 0
HAaKJIOHHOM TUIOCKOCTH.

3. OmpeneneHne yCKOPEHUs Tejla NP PABHOYCKOPEHHOM IBW)KCHUHM 110 HAKIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBUKEHHMHU 0e3
HayalbHOM CKOPOCTH.

5. IlpoBepka TrHUMOTE3bl: €CIM TNPU PABHOYCKOPEHHOM JIBWKEHHU O€3 HadaJbHON
CKOpPOCTHU IIYTH OTHOCATCA KaK pAan HEUETHBIX 4Yuceii, TO COOTBCTCTBYIOIHC
IIPOMEXYTKU BPEMEHU OJUHAKOBEI.

6. HccnenoBaHue 3aBHCHUMOCTH CHJIbI TPEHMSI CKOJBXXEHHUS OT CHUJIbl HOPMajbHOIO
JIABIICHHUSL.

7. Omnpenenenne kodppuimeHTa TPEHUS CKOITBKCHHUS.

o

Omnpenenenne KECTKOCTU MPYKUHBI.
9. Ompenenenue pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBMKEHHHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.
10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH MpPH MOABEME Tpy3a C HCIOJIb30BAHUEM
HEMOJIBIKHOTO | MOIBMKHOTO OJIOKOB.
11. N3yuenue 3aKoHa COXpaHEHUS IHEPTUU.
Mexannveckue KoJ1e0aHus U BOJHBI.

Konebarenpaoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHHI: TEPUOJ, 4acToTa,
aMIUITyJla. MaTeMaTu4eckuii M TPYKUHHBIA MasTHUKU. lIpeBpaieHne -sHepruv mnpu
K0J1Ie0aTEeIbHOM JIBHYKEHUU.

3aryxaromue konebanus. BeiHyxaeHHble koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BoJH. [Ipo/iobHbIE U TONepeuHble BOMHBI. JIJIMHA BOJTHBI M CKOPOCTH
e€ pacipocTpaHeHus. MexaHu4ecKkue BOJTHBI B TBEPIOM Telle, CEHCMUYECKUE BOITHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xosnebanuil Ten noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YTIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGmronenre BeIHYKICHHBIX KOJIEOAHUA U PE30HAHCA.

PacrnipocTpanenue mpofoabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKycTUYecKuil pe30HaHC.

Jlaﬁopamopnble padomul u onvimol.

AN o

1. Ompenenenue 4acTOTHI U NEPUOIA KOJIEOAHUI MaTEMaTHYECKOTO MasTHUKA.

2. OmnpeneneHue 4acToThl U Mepro/ia KoueOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOAa KoJeOaHWI TOABEIIEHHOTO K HHUTH Tpy3a OT
JUTHHBI HATH.

4. HccnenoBaHue 3aBHCHMOCTH TEpHOJa KOJEOAHUI MPYKMHHOTO MasTHUKAa OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IepHOjAa KOJIEOAaHUH Trpy3a, MOABELICHHOTO K HUTH, OT
Macchl Tpy3a.



6. OnbITBl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh IEpHojAa KojeOaHH MpY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU IPYKUHBI.
7. VI3mepeHue yCKOpeHUs: CBOOOHOTO MaICHUSI.
DJIEKTPOMATHUTHOE T0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHUuTHOE ToJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpoMarHuTHbEIX BOJH. Vcronb3oBaHue 3JI€KTPOMAarHUTHBIX BOJIH IS COTOBOM
CBSI3HU.

DnexkTpoMarHuTHas npupojaa ceera. CKkopocTs cBeTa. BoaHOBBIE cBOMCTBa CBETA.

Hemoncmpayuu.

1. CpoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomot u onvimol.

1. M3ydeHue CBOMCTB 31EKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO TeneoHa.

CBeToBbI€ SIBJICHUS.

JlyueBas mozaens cBera. Mcrounuku cBeta. IIpsiMonvHEHOE pacnmpoCTpaHEHUE CBETA.
3atmenus Conuua u JIynel. Otpaxenue cseta. [1mockoe 3epkanio. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [loHOe BHYTpeHHee OTpakeHHE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucremMa (oToammapaTta, MHUKpPOCKONA U
Teneckona. ['a3 kak onTudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenne 6enoro ceera B ciekTp. Onbitel Hetorona. CokeHne CrieKTpalbHBIX IBETOB.
Hucnepcus caera.

Hemoncmpayuu.
[IpsimonuHeitHOE pacpocTpaHeHHEe CBETA.
OTtpaxkeHue cBera.
[Tonmyuenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
[Ipenomnenne ceera.
OnTruyeckuii CBETOBO/I.
Xon styueit B coOuparomieit TuHse.
Xox JIydeil B paccenBaroleH JIMH3E.

© NN R

[Tonyuenue nzobpaxxeHuit ¢ TOMOIIBIO JIH3.

9. Tlpunun aeiicTBus Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Moxaenb riiaza.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. TlomyuyeHue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHHUS CBETOBOTO JIy4a OT yrJja MaJeHusl.

2. HBydeHue XapaKTepUCTUK N300paKeHUs IPEIMETA B TUIOCKOM 3€pKaJie.

3. MHccnenoBanue 3aBUCMMOCTH yTIIa TPEJIOMIICHHUS CBETOBOTO JIy4a OT yrIjla MaJeHus Ha
IPaHULE «BO3LyX—CTEKIIO».

4. TlomyueHnue n300paKeHHI C ITOMOIIIBIO COOMPAOIICH JTNH3HI.

e

Omnpenenenne HOKyCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
6. OmBITHI MO Pa3NOKEHUIO OEIOTO CBETA B CIIEKT.



7. OneIThl MO BOCHPHUSATHIO LIBETA NMPEAMETOB IMPHU WX HAOIIOACHHWU 4Yepe3 LIBETOBBIE
(GUIBTPEL.
KBanToBbIe siB/1eHHS.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Monens aroma bopa. Ucnyckanue u
MOrJIoIIEHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u rTamma-uznydeHus. CTpoeHHe aTOMHOTO sfpa.
HyxnonHas wmopnens aromHoro sapa. Msoronel. PaauoaxktuBHble mnpespameHus. I[lepuon
NI0JIypacnasa aTOMHBIX sJEP.

SnepHble peakMy. 3aKOHbBI COXPAaHEHMsI 3apsAJ0BOI0 M MacCOBOIO YHMCEN. DHEPIUsl CBA3U
aTOMHbIX szaep. CBs3p Macchl UM dHepruu. Peakuum cuHte3a u JeneHus sjaep. Mctounuku
sHepruu CoJiHIA U 3BE3NL.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX M3JIy4YEHUN HA )KUBbIC OPIaHU3MBI.

Hemoncmpayuu.

CrexTpsl N3JIy4eHUs U TOTJIOIIECHHUS.
CrieKTphl pa3auyYHbIX Ia30B.

Crnekrp Boznopoza.

Habmonenue TpekoB B kamepe Busbcona.
Pabora cuérunka MOHU3UPYIOIUX U3TYYEHUH.

AR

Perucrpanus uznydeHus: HpupOAHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopuwie pabomot u onvimol.

1. HalnroneHue CIUIOMIHBIX U TMHEHYATHIX CIICKTPOB U3TyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPrHUM YACTHUIBl MO TOPMO3HOMY IyTH (1O

dhoTorpadusam).

3. H3mepenwue paauoakTUBHOTO (PoHA.

IMoBTOPHUTENBHO-00001IIAOINNH MOYJIb.

[ToBTOpUTENBEHO-0000IIAOIIUKA ~ MOAYNb  MpEAHAa3HA4YeH [N CHCTEMaTU3allud |
000011IeHUS TPEIMETHOTO COCPKAHUS U OTBITa IeATEeIHLHOCTH, TPUOOPETEHHOTO MPU U3YUYCHUU
BCET0 Kypca (DPU3MKH, a TakKe JJIs MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
(usuke 115 00yJaroNIUXCs, BEIOPABIIMX ATOT YUEOHBIN MPEMET.

[Ipy w3ydYeHHH JAHHOTO MOJIYJS PEAIM3YIOTCS M CHCTEMAaTU3UPYIOTCS  BHUJBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHKEHHE TMPEAMETHbIX U
METanpeIMEeTHBIX IJIAHUPYEMBIX pe3yJlbTaToB 00yueHUs, (opMHpyeTcs eCTEeCTBEHHOHAyudHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHMS SBICHUIA NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (UINYECKUE SBJICHHS, MPUMEHsS TMOJy4YeHHbIE 3HAHUSA,
pemarh 3a7a4u, B TOM YUCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[IpuHUMNIUANBEHO NEATETbHOCTHBIM XapaKTep AAaHHOTO pa3jeia pealn3yeTcs 3a CYET TOro,
YTO 00YYaroIIMecs BBIMOIHAIOT 33[aHNsl, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHUH PacliO3HABATh U HAYYHO OOBSICHATH (DU3MUSCKUC SBIICHUS
B OKpY’Karouiel Mpupo/ie U MOBCEIHEBHOM KU3HU;

WCIIOIh30BaTh HAYYHBIE METOJBI MUCCIIENOBaHMs (DU3UUCCKUX SBICHHUI, B TOM YHCIIE NS
MIPOBEPKHU THIIOTE3 U MOTYUYEHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH Hay4YHBIE OCHOBBI Han0oJiee BaKHBIX JOCTHKEHUNH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPAKTHUECKOTO MCIIONb30BAHMS PA3IMYHBIX HCTOYHUKOB YHEPIHMH HAa OCHOBE 3aKOHA
MpEBpAIICHUS] U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB YHEPTHUHU.



Kaxmas w3 TeM JaHHOTO MOJYJsl BKIOYAeT SKCICPUMEHTAIbHOE HCCIICIOBAHHE
obobmaromiero xapakrepa. Moayib 3aBepIiaeTcs MpoBeIeHUEM
JUArHOCTHYECKOHN M OIEHOYHOM paboTHhI 32 Kypc OCHOBHOTO OOIIET0 00pa3oBaHUsI.

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3jiena

Koa 31emenTa IIpoBepsiemble 31eMeHTBI COAEPKAHNUS

®U3UKA U EE POJIb B TTIO3HAHWM OKPY)XXAIOIIEIO MHUPA

®duszuka — Hayka O Ipupoje. SBiIeHHMS NPUPOABI

1.1 du3nyeckre  ABJICHHA. MEXaHMYECKHE, TEIJIOBBIC
AJIEKTPUYECKUE, MAaTHUTHBIC, CBETOBHIE, 3BYKOBBIC

@dusnueckue BeIMUUHBL. M3MepeHHe  (PU3NUECKUN
1.2 BeMuMH.  Dusnueckue npubopsl.  [lorpemrHocTs
u3MepeHnii. MexxayHapoHasi CUCTEMa €UHULL

EcTecTBeHHOHAy4HBI METOJ TO3HAHMS: HAOJIOJICHUE
13 MMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABHKEHUE THUITOTE3
1 ' DKCIIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBSICHEHU(

Ha6J'IIOI[aeMOFO SAIBJIICHUSA

1.4 Onucanne GpU3NUECKUX SBJIECHUI ¢ MOMOLIBIO MOJIeel

[TpakTuyeckue paboOTHI:
Hi#HPar###l13Mepenue pacCTOSHUM.
#HiHPar###l3mepenue 00béMa KHUAKOCTH U TBEPAOI(
1.5 Tena.

#HHPar###Onpenenenrne pa3MepoB MaJIbIX TeJ.
H#HH#Par##HtI3MepeHre  TeMrepatypbl TpU  MTOMOIIIH
YKHJIKOCTHOTO TEPMOMETpaA U AATYMKA TeMIepaTypbl

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNUN BELIECTBA

HiHPar##H#CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, X

2.1 pasmepbl.  ONbIThL,  JI0KA3bIBAIOLIME  JIUCKPETHO4
CTPOEHHUE BEIlIeCTBA

#i#HPar#HH ]| BuokeHne  JacTHI]  BeIECTBA. CBs3H
2.2 CKOpPOCTH  JIBMOKEHHS  YacTHI[ C  TeMIepaTypou
bpoyHnoBckoe nBuxenue, mubdysus

2 23 B3aHMOI[efICTBHe JaCTHUILl BCIICCTBA: MIPUTAIKCHUC U

OTTaJIKUBAaHHUEC

HH#HPar###ArperaTHble COCTOSIHUSI BELLIECTBA: CTPOCHNU(
ra3oB, XHUAKOCTEH U TBEPIBIX (KPUCTAINIMYECKUX) TEI
24 B3auMoCBsA3bp MEXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSX M UX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUMN BOJIBI




2.6

[TpakTuueckue padbOThI:

#H#Par###Onenka quaMeTpa aToMa METOJIOM PSIOB (d
ucrosb3oBanueM pororpaduii).

HAAPar###ONBITEL 10 HAONIOLEHUIO  TEIUIOBOIQ
pacIipeHus ra3oB.

HH#HPar#H##0OnbITEl IO OOHAPY)KEHUIO JEeHCTBUS  CuJ]
MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHuueckoe JABHMIKCHUC. PaBHOMepHOG %
HCPAaBHOMCPHOC IBUKCHUC

3.2

#iHPari##Cropocts.  CpenHsii ~ CKOpOCTh  TIpY
HEpaBHOMEPHOM MABIKCHUH. Pacuér myTw u BpeMeHH
JIBYDKCHUS

33

SIBnenue uHepuuu. 3aKOH MHepUUHU. B3anmopeiicTBug
TeJ KaK IPUYMHA U3MEHEHMSI CKOPOCTH JIBUIKECHHMSI TEll
Macca kak Mepa HUHEPTHOCTH Tena

34

#H##HPart## lmotHocTh BeriecTtBa. CBA3h IUIOTHOCTH (
KOJINYECCTBOM MOJICKyJI B CAUHHULIC 06’béMa BEIIcCTBaA

3.5

Cuna KaKk XapakTepUCTHKA B3aUMOJICHCTBUS TEN

3.6

Cuna ympyroctd u 3akoH ['yka. M3Mmepenue cuiibl g
MMOMOULIBIO TUHAMOMETPA

3.7

#H#HPart##SIBnenne TATOTEHUS U cwia TsokecTu. Cuig
TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocth

3.8

Cuna tpeHusi. TpeHHE CKOJIBKEHUSI W TPEHUE TOKOS
TpeHue B npupoJie U TEXHUKE

3.9

H#HPar###CrioxkeHue CuJjl, HaIMpaBJICHHBIX MO OJIHOM
npsiMoil. PaBHOAEHCTBY OIS CUIT

3.10

[TpakTudeckue paboTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS
(mapuka B OJKHIKOCTH, MOJEIH DJIEKTPUUYECKOTd
aBToMoOmWIss W Tak pganee). OmpeneneHue cpeaHey
CKOPOCTH CKOJBXKEHUs Opycka WIM WIapuka 1d
HAKJIOHHOM  miockoct.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnBITHI, JEMOHCTPUPYIOIIM
3aBUCUMOCTh pacTsDKEHUS (AedopManvu) IPY>KUHBI 0T
OpWIOKEHHOW  cuibl.  OMbBITEL, JAEMOHCTPUPYIOIING
3aBHCHMOCTh CHJIbI TPEHUS CKOJIBKEHHsI OT Beca Tefa Y
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEMN

3.11

dusnueckue SIBICHUS B Ipupoac: NpuMEpPhbl IBUKCHHUA (
Pa3IMYHBIMU CKOPOCTSAMHU B )KMBOM M HEKUBOW MPUPOJIE
JeMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuyeckue yCTpOMCTBA: JTMHAMOMETP, MOAIIUITHUKN




TABJIEHME TBEPIBIX TEJ, )KUJIKOCTEN 1 TA30B

4.1

Hasnenune TtBEpmoro tena. CrnocoObl yMEHBLICHUS U
YBEJIMYCHUS JIaBJICHUS

4.2

JlaBnenne rasza. 3aBHCHUMOCTh JABJICHHUS Traza O
00béMa, TeMIiepaTypbl

4.3

Hepenat{a JaBJICHHUA TBépI[bIMI/I TCJIaMHU, X XKUIKOCTAMU Y
razamu. 3akoH Ilackans. [ITHeBMaTHUeCKHE MAIITHHEI

4.4

3aBUCUMOCTh  JABICHHUS JKUAKOCTH OT  TIyOMHBI
I'mppocratnueckuit rapajoKc. Coobmarormmuecs
COCYybI. FI/IIIpaBJII/I‘ICCKI/Ie MCXaHU3MBbI

4.5

Atmocepa 3emsm u  arMocdepHOe  JIaBIICHHE
[TpryuHbl  CyIIECTBOBAHUS  BO3AYLIHOM  0OOJIOYKY
3emun. Omneit Toppuueinnu. 3aBUCHMOCTE
aTMOoc(epHOro AaBJICHHs OT BHICOTHI HaJl YDOBHEM MODS]

4.6

N3mepenne atmocdepHoro mapienus. [IpubGops s
U3MEpeHUs: aTMOC(EepPHOTO JIaBICHUS

4.7

JleficTBue KMIKOCTH M ra3a Ha IOIPYKEHHOE B HMHXY
Teno. BelTankuBaromas (apXumMenoBa) cuila. 3aKoH
Apxumena

4.8

IlmaBanue ten. Bo3gyxoriaBanue

4.9

[TpakTiueckue paboThI:
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE O1
o0béMa TOrpyXEHHOW B JKUIKOCTH YacTH Teia
OrnpezneneHre BBITAIKUBAIOIIEH CHIIBI, JACHCTBYIOLIEH
Ha TEJO, MNOrpyXKEHHOE B KUIAKOCTh. IIpoBepk3
HE3aBHCUMOCTH BBITAJKHUBAIOIEH CUIIbI, IEMCTBYIOIICH
Ha TEJIO B KUAKOCTH, OT Macchl Tena. OnbITh
JIEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, JEMCTBYIOLIEH Ha TEJIO B JKUAKOCTHU, OT 00BEMY
MOTPY>KEHHOW B MKHUJKOCTh YaCTH T€Ja U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeoMerpa WM
KOHCTPYMPOBAaHHUE  JIOAKM W ONpEIEIeHUE €4
Ipy30M0AbEMHOCTH

4.10

dusnueckue SIBJICHUSA B npupoae: BJIMAHU(
atMoc(epHOr0  JaBJICHHS HA JKUBOH  OpraHu3M
TJIaBaHUE PhIO

4.11

TexHudeckue ycTpoicTBa: COOOIIAIOIIUECS COCY/BI
YCTPOMCTBO BOJONPOBOJA, TMJPABIMYECKUN Ipecc
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc
apeoMeTp

PABOTA, MOIITHOCTbD, SHEPI'M A

5.1

Mexanuveckas padbora




5.2

Mexaanyeckast MOIITHOCTh

HpOCTBIC MCXAaHU3MBI:  pbI4yar, 6J'IOK, HaKJIOHHAas

>3 mockocTh. [IpaBuiio paBHOBECUS pblyara
5.4 [IpumeneHue npaBusa paBHOBECHUS phluara K OJIOKY
«3omoroe  mpaBwio»  MexaHukH.  Koadduument
5.5 IIOJIE3HOTO JENCTBHUS MEXaHU3MOB. IIpocTsig
MEXaHU3MBbI B OBITY U TEXHHUKE
5.6 [loTeHumanbHast SHEPruu Tena, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckast sHeprus
58 [lonnass mexaHuuyeckasi PHEprus. 3aKOH U3MEHEHHS M
' COXpaHEHHUs MEXaHUYECKOW SHEPTrUn
[TpakTrueckue pabOTHI:
#H##Par###Onpenenenne padbOTHl CHIIBI TPEHUS TIPH
59 PAaBHOMEPHOM [IBIDKEHHM Tejla IO TOPU30HTAIBHON
' NoBepxHOCTU. MccienoBaHue yCIOBHM PpaBHOBECHS
peiuara. M3mepenue KIIJ[ HaxkIOHHON IIOCKOCTH
M3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON SHEPTrUn
510 ®usnueckue SBJIEHUS B MPUPOJE: pPbIYArM B TEJE
' YeJIoBeKa
TexHudeckue yCTpPOMCTBA: pblYar, IIOJABUXKHBIM U
5.11 HEMOABMKHBIM OJTIOKW, HAKJIIOHHAS TIOCKOCTh, TTPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC
Kon
Kon snemenTa IIpoBepsiemblie 3JIeMEHTBI COCPKAHUS
pasgena
TETUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON
6.1 TEOpUU CTpPOEHUs BewlecTBa. Macca U pa3Mmepb
' MoJsieKyd.  OmbITbl, MNOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OKUAKOTO U  ra3zoo0pa3Horg
6.2 cocTosHU# BemiecTBa. Kpucrammueckue u aMmop(HBbIg
6 Tena
OOBsicHEHHE CBOMCTB ra3oB, )KHIKOCTEH U TBEPIBIX Te]
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKMHETHYECKOY]
TEOPHUH
6.4 CMaunBaHUe U KaWJUISIPHBIE SBJICHUS
6.5 TennoBoe pacIIMPEHNE U CKATUE
6.6 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTHH]

TCIIJIOBOT'O ABUKCHUS YaCTHUIL




BryTpeHnHss DHEPTHS. Crioco0bl WU3MEHEHUS

6.7 BHYTPEHHEH SHEpPruM: TEIUIONeperadya U COBEPILCHH
paboThI
6.8 Buner Terutonepenadn: TEMIONPOBOIHOCTh, KOHBEKITUS
' U3IIy4eHHne
6.9 KonuuectBo  TemnmoTel.  YaenbHas — TEIUIOEMKOCTE
’ BEILIECTBA
6.10 TeriooOMeH U TeEMJIOBOE paBHOBECUE. Y PaBHEHUE
' TEIIIOBOTO OaaHca
611 [InaBneHne W OTBEpJACBAHUE  KPUCTAIUTHUECKUX
' BEIIECTB. Y IeibHAas TEIUIOTA TJIABJICHUS
[TapooOpa3zoBanne u  KouaeHcauusa. cnapenue
6.12 Kunenue. VYnaenbHas Temiota mapooOpazoBaHUs
' 3aBUCHUMOCTh TeMIEpaTyphbl KUIIEHUS OT aTMOC(EPHOTd
JTABJICHHUSI
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TOIIMBa. Y IeJbHasl TEMJI0Ta CrOPaHUs
[Tpuntuner  pabotel  TemmoBbix japurarened  KIIJ]
6.15 TEIJIOBOTO JBUTaTelNs. TeryIoBbIE NBUTATENH U 3aIIHUTY
OKpYXKaloIIei cpebl
6.16 3aKOH COXpaHCHHS W TPEBpAIICHUS DHEPTUH  H
' TEIUIOBBIX MPOIIECCaxX
[TpakTuyeckue paboOTHI:
HH#HPar###0ONBITEL IO OOHAPYXKEHUIO JICHCTBUS CHJ]
MOJICKYJISIPHOTO TIPUTSIKCHHS.
HHHPar###0ONBITEI 0 BBIPAIIMBAHUIO  KPUCTAJUIOE
TOBAPEHHOM COJIM WJIM caxapa.
HAAPar###ONBITEL 110 HAONIOAEHUIO  TEIUIOBOI(
pacIIvpeHusi Ta30B, )KUIKOCTEH U TBEPABIX TEI.
#i#HPar#H#Onpenenene aaBieHUsl BO3yxa B OasloHg
HITpUIIA.
6.17 HHHPar###ONBITB, J1EMOHCTPUPYIOLINE 3aBHUCHUMOCTE

JABJICHUS BO3/AyXa OT ero o0b&éMa M HArpeBaHUs WY
OXJIAXKICHUSI.

##Par### [poBepka TUIIOTE3bl IMHEWHON 3aBHCHUMOCTH
JUIMHBI CTOJIOMKA JKMJKOCTH B TEPMOMETPUYECKON
TpyOKe OT TemMIepaTypshl.

#i#Par#Ht#Habmonenne  M3MEHEHUs  BHYTpPEHHEH
SHEPIUU Teja B pe3yjbTare Terulonepeaayul u padoTh
BHEIIIHUX CHIL

#i#Par#t#llccnienoBanue SBJICHUS TEIIOOOMEHA MY

CMEIIMBAHUU XOJOAHON U TOPSYEH BOJIBI.




#HHPar###Onpenenenne KOJINYECTBA TEIUIOTHI
MOJIyYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

#H#Par##HOnpeneneHie  yJIeJIbHOM  TEMIOEMKOCTY
BEIIIECTBA.

#i#HPar###lccnenoBanue npouecca uCapeHusl.
#HHHPar###Onpenenene  OTHOCUTENIBHOW  BIAXHOCTY
BO3/TyXa.

#HHPar###Onpeenenne yIenbHON TEIJIOTH IUIaBJICHUS
JIbJIA.

6.18

®dusnueckue SBIEHUS B MPHUPOJE: IOBEPXHOCTHO(
HATSKCHUC W KAlMWUIAPHBIC ABJICHHUA B TIPHUPOAC
KPUCTAJUIBI B IpUpoe, u3nyueHne CoiHIa, 3aMep3aHng
BOJIOEMOB, MOpCKHE Opu3bl; 0O0pa3oBaHME POCHI
TyMaHa, WHesl, CHeTa.

6.19

TexHudeckue yCTpOMCTBA:  KalMJULPBI, I[PUMEph
UCIIOJIB30BAaHUsl KPUCTAIIIOB, KUJIKOCTHBIA TEPMOMETP
JaTYUK TEMIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHMUS
JIOMOB, TUTPOMETPBI, NCUXPOMETP, MapoBas TypOHHa
JIBUTaTeIb BHYTPEHHETO CTOPaHUsL.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNM A

7.1 OnekTpu3anus Ten. [[Ba posa aneKTpUYEeCcKUX 3apsiaoB
B3aumoneiictBue 3apspkeHHbBIX Tesl.  3akoH  KysoHs
7.2 (3aBHCHUMOCTB CHJIBI B3aMMO/ICHCTBUS 3apSKEHHBIX TEN 07
BEJIMYMHBI 3apsiJI0B U PACCTOSIHUS MEKIY TEJIaMN)
DnexTpuyeckoe noje. HanpsmEHHOCTh AeKTprudecKord
7.3 nosist. [IpyHIMI Cynepno3uuuy 3JIEKTPUUYECKUX IOJIEN
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenu »nekTpudeckux 3apsaoB. JIEMEHTapHbBIY
7.4 anektpuueckuid 3apsaa. Ctpoenue aroma. [IpoBoiHUKY Y
TUDIICKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DNEeKTpUYeCKUii  TOK.  YCIIOBHUA  CYUIECTBOBAaHUS
) IIEKTPUYECKOTO TOKA. MICTOUHMKHN OCTOSIHHOTO TOKa
HevictBus BIEKTPUIECKOTO TOKa (TertoBOE
7.7 XUMUYECKOe, MArHUTHOE). OJEKTPUYECKHH TOK H
KHUIKOCTSAX U ra3ax
73 Onekrpuueckass uenb. Cuna Toka. DIEKTPUUECKOE
) HaIpsHKCHNE
79 ConpoTusienue IIPOBO/IHUKA. VY nenbHog
' COIPOTHBJIEHHE BELIECTBA
7.10 3akon Oma 15 ydyacTKa Lenu




7.11

IlocnenoBarenpHOE U napaujiCJbHOC  COCAMHCHU]

IIPOBOJIHUKOB
712 PaGora ¥ MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
' Jxoyist — Jlenna
713 DJeKTpUYecKue Henu M MOTPEOUTENH 3IEKTPUUECKO
' sHepruu B ObiTy. KopoTkoe 3ambIkaHue
714 [TocrossHHBIE MarHUTHL. B3anmoaeicTBHE MOCTOSIHHBIN
’ MarHuTOB
715 MarnutHoe mone. MarHuTHoe 1mone 3eMiId M erd
' 3HAUYEHHE IS )KM3HU Ha 3emuie
716 OmnbIT OpcTega. MarHuTHOE MOJIE AIEKTPUUECKOTO TOKa
' [IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM
717 DIIEeKTPOABUTATENh MOCTOSSHHOTO TOKa. Mcmonp30Banmg
' AJIEKTPOJBUIaTENIe B TEXHUYECKUX YCTPOMCTBAX U HY
TpaHCIopTe
718 Onpitel  @apages.  SBieHHE  3IEKTPOMArHUTHOM
' unayknuu. [pasuio Jlena
DneKTporeHeparop. CriocoOsI MOy YEHU S}
7.19 ANEKTPUYECKOM  BHEpPru.  DIEKTPOCTAaHIUMU  HJ
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTrueckue pabOTHI:
OnbITHI IO HAOTIOACHUIO 3NIEKTPU3ALIMHN TEJT UHITYKIUEH
Y IIPU CONPUKOCHOBEHUH.
UccnenoBanue JeUCTBHUS 3NEKTPUUYECKOTO TMOJS  HY
MIPOBOJIHUKU U TUAJICKTPUKH.
COopka u mpoBepka pabOTBl JIIEKTPUYECCKON IICTIH
MOCTOSTHHOT'O TOKA.
W3mepenue u peryampoBaHue CHIIBI TOKA.
N3mepenue u peryanpoBaHue HaPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, HWAYIIEr(
7.20 4yepe3 pe3ucTop, OT COMNPOTUBIEHUS PE3UCTOpA Y

HaIPSKEHUSI HA PE3UCTOPE.
OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCHMOCTH
AIIEKTPUYECKOTO COMPOTUBJICHUSI TMPOBOJHUKA OT €rd
JUTMHBI, TIJIOILAIU TTOTIEPEYHOTO CEYCHHS U MaTepHara.
[IpoBepka mpaBuUiia CIOXKEHHS HAMPSHKEHUH TIPU
MOCNIEZI0BATEIbHOM COEAUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia AJisg CUIbI TOKa IPU MapaieIbHOM
coelMHEeHUH pesuctopoB. OrmpeneneHue padboOThI
AIIEKTPUYECKOTO TOKA, HIYIIETO 4Yepe3 PpPe3UcTop.
OmnpeneneHre  MOUIHOCTH — 3JIEKTPUYECKOTO  TOKa,




BBIIEIISIEMON Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, MIYIIETO 4Yepe3 JIAMIIOYKY,
OoT HanpsbkeHuss Ha Hel. Omnpenenenue  KITJ]
HarpeBaTelis. UccnenoBanue MarHuTHOTO
B3aUMOJCHUCTBUSA IOCTOSHHBIX MarHuToB. M3ydyeHue
MAarHUTHOTO TMOJSl TOCTOSIHHBIX MAarHUTOB TMIPU HUX
o0BeAMHEeHUU U pa3fieneHuu. VccnenoBanue neidcTBus
AIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY. ONbITHI,
JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI
B3aUMOJICVCTBUS KaTYIIKH C TOKOM W MarHuTa OT CHJIBI
TOKa M HanpaBJIEHUs TOKa B Karyumke. M3yueHue
JIEMCTBHUSI MAarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM.
KonctpyupoBanue u H3y4yeHUe paboThI
JIEKTPOABUIATEIIS. N3mepenue KILJ
AJIEKTPOJIBUraTEIbHON  ycTaHOBKUA.  OmbITBI 1O
UCCIIE0BAHUIO SIBIICHUS AJIEKTPOMArHUTHON
WHIYKLIWN: HCCIEAOBAaHUE WM3MECHECHMM 3HA4YCHUS U
HaIlpaBJIEHUsI MHIYKIIMOHHOIO TOKa

7.21

@usnueckue SBICHUS B IPUPOAC: DIECKTPUYECKHU(
ABICHUA B  arMocdepe, INEKTPUUECTBO  HKHUBBIN
OpPraHM3MOB, MAarHUTHOE TI0JIe 3eMJIH, APEi] MOIOCOB
POJIb MAarHUTHOT'O MOJIS JUIS ’KU3HU Ha 3emiie, OJIIPHO4
CUSHHE

7.22

TexHuyeckue ycTpoMCTBa: 3JIEKTPOCKOI, aMIIEPMETP
BOJIbTMETP, PEOCTAT, CYETUUK BJICKTPUUECKOU DHEPIUU
AIIEKTPOOCBETUTENbHBIE  NPUOOPHI, HArpeBaTENIbHBI|
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKNUY
MIPEAOXPAHUTENN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATEIH
ITOCTOSITHHOT'O TOKa, T€HEPaTOp MOCTOSTHHOTO TOKA

9 KVIACC
Kon
Kox snemenra [IpoBepsieMble 371€MEHTHI COJePIKAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
21 MexaHnnyeckoe JBWKEHHE. MarepuanbHas TOuKa
’ Cucrema oTcuéra
8.2 OTHOCHUTENBHOCTE MEXaHUYECKOTO IBMKCHUA
8 8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUIKEHUE
#H##Par###HepaBHoMepHoe MPSAMOJIMHEITHOG
8.4 nBuxkeHne. CpellHsis 1 MTHOBEHHAs CKOPOCTh Tella MpH
HEPABHOMEPHOM JABM)KEHUU
8.5 Vckopenne.  PaBHOyCKOpeHHOE — NPSAMOJMHEHHOE




NBIDKEHUE

8.6 #i#HtPar#H##CBoOoaHOE manenue. OnbiThl ["anunes
##HtPar#H##PaBHOMEpHOE NBIKEHUE [0 OKPYXHOCTHU
8.7 [lepuon u yactora oOpamenus. JInHeliHas U yriioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHHe
8.8 [TepBriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertwnii 3akon HeroToHa
8.11 #H##Par###] [puHuun cynepno3uuuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
213 ###Parf##Cuila TpeHus: cuila TPEHMsI CKOJIbKEHUS
’ CWJIa TPEHHUS MOKOS, IPYTHE BHUJIBI TPEHUS
214 #H##Par##H#Cuna  TSHDKECTH W 3aKOH  BCEMHUPHOI(
’ TATOTEHUs. Y CKOpEHHE CBOOOTHOTO MaICHUS
815 JBuxenne  1uiaHer  Bokpyr  Connua.  Ilepsas
' KocMHU4ecKasi ckopocTb. HeBecoMOCTh 1 eperpysku
216 PaBHOBecue  MarepuanmbHOW  TOYKH.  AOCOIIOTHQ
’ TBEPAOE TEIIO
817 ###Par###PaBHoBecue TBEPIOTO Tella ¢ 3aKPEIrIEHHON
) OCBI0 BpanieHust. MomeHT cuiibl. L{eHTp TsxecTr
8.18 WNmnynbe Tena. M3mMeHenne umnyibca. Mnynbe cusibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 HiPar#H#PeakTBHOE NBU)KEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
2.2 PabGora cun Tsxkectw, ynpyroctu, TpeHMs. CB3E
' SHEPTUH U PabOTHI
2.3 [lorenumaneHast SHEprus Tena, MOAHATOTO  HAJ
' HOBEPXHOCTHIO 3eMIIU
8.24 IloTeHnmanpHas SHEPrusl CHKATON NPYKUHBI
205 ##Par#H##Kunernueckas  sHeprus.  Teopema @
' KAHETHYECKON SHEPTUH
8.26 #H##Par###3aKoH COXpaHEHUSI MEXaHUYECKON SHEPTUr
[IpakTuyeckue paboOTHI:
Ornpenenenne cpeaHell CKOPOCTU CKOJBKEHUSI OPYCKJ
WIM JBIKEHHUS IIapHKa [0 HAKJIOHHOM IJIOCKOCTU
8.7 Omnpenenenne yCKOpeHHsI Tella MPU PaBHOYCKOPEHHOM

JIBIDKEHUH 110 HAKJIIOHHOW TNIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TYTH OT BPEMEHH IIPY
pPaBHOYCKOPEHHOM  [JBIDKEHMHM  0€3  HadalbHOW
CKOPOCTH.




[IpoBepka THMOTE3BI: €CIU TPH PaBHOYCKOPEHHOM
JIBIDKCHNM 0€3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCH
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIING
POMEXXYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHUIIbI TPEHUSI CKOJIbKEHMUS]
OT CWIbl HOpMalbHOro JaBieHus. OnpeneneHud
koo duumenta TpeHus ckoiupxeHus. OnpeneneHud
xEcTKoCcTH Tpyx)uHbL. OmpeneneHue padOThl CHITb
TPEHUSI TIpH PAaBHOMEPHOM [BI)KEHHH Tella IIg
TOPU30HTANBHOM moBepxHOCTH. Omnpeznenenue padoTh
CHJIBl  yNPYrOCTH  TpH  TOABEME  Ipy3a
UCITIONIb30BAHUEM  HETOJABMKHOTO W IMOJBIIKHOIQ
0JI0KOB

duznyeckue ABJICHUS B npupoac: MpHUJINBEI U OTJIMBLI

8.28 nBikeHne 1iaHeT CONHEYHOW CUCTEMBI, PEaKTHBHOG
JIB)KEHUE KUBBIX OPTaHU3MOB
2,29 TexHuueckue  yCTpPOWCTBA:  CIHUAOMETP, JaTYUKY

N10JIO’KEHUSI, PACCTOSIHYSI U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEFAHIMA 11 BOJIHBI

KonebarensHoe JBUYKECHHE. OCHOBHBIG
9.1 XapaKTepUCTUKU  KoJieOaHW:  Mepuoj,  4acToTra
aMILTUTY 12
9.2 Marematuueckuit u IIPY>KAHHBIN MAasITHUKHU
' [IpeBpamienue sHeprun npu KoiaedaTeTbHOM JIBHKCHUN
93 3aryxaromue kojeOaHus. BbuiHyXIeHHbIE KoneOaHus
' Pesonanc
Mexanunyeckue BoJHbI. CBOMCTBAa MEXaHUYECKUX BOITH
9.4 [IpomonpHBIE W TONEpeYHBbIC BOJHBI. J[JTMHA BOJHBI
' CKOpOCTh €€ pacnpoCcTpaHeHus. MexaHn4eckue BOIHb
B TBEPJIOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3Byk. [')poMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUe 3ByKa
9.6 NHuppa3Byk 1 yIbTpa3ByK
[IpakTuyeckue pabOTHI:
Onpenenenue 4acToThl U Hepuojaa  KoseOaHui
MaTEeMaTUYeCKOT0 MasITHUKA.
Omnpenenenne 4YacTOThl H  mepuoia  KosjeOaHui
9.7 NPYKUHHOT'O MasTHUKA

HccnenoBanne 3aBUCHMMOCTH Iepuoja KoyieOaHui
MOABEIICHHOI0O K HHUTU TIpy3a OT JUIMHBI HUTH.
HccrnenoBanue 3aBUCHMMOCTH Tepuoja KoJieOaHUi
IIPY’)KHHHOI'O MasTHUKAa OT Maccel rpysa. lIposepka

HE3aBUCHMOCTH  TepHoja  KojebaHWil  rpysa,




MOJIBELLIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyxuHsl. M3mepeHue ycKOpeHHs  CBOOOIHOIO
naJeHUs
®u3nyecKue ABJICHUS B MPHUPOJAE: BOCHPUATUE 3BYKOE
9.8 KUBOTHBIMH, 3E€MJIETPSCEHUE, CEMCMMUYECKHUE BOJIHBI
I[yHaMH, 3XO
9.9 TexHnyeckue yCTpPONCTBA: 3XOJIOT, HCIOJIb30BAHUE
' yJIBTPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATHUTHOE TTOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DNEKTPOMarHUTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBI
' CBoJiCTBa AJIEKTPOMATrHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupona ceta. CKOpocThb CBeTa
' BostHOBBIE CBOIICTBA CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3yyeHne CBONCTB AJIEKTPOMAarHUTHBIX BOJH
MIOMOIIIHI0 MOOMIIBHOTO TeseoHa
Ousnyeckue SBICHUS B MPHpPOJAE: OHOIOrHYECKOq
10.5 neiicTBre BUIUMOTO, yIbTpaduoIeTOBOTO 7
PEHTTEHOBCKOT0 M3J1y4eHHUH
10.6 Texnuueckue YCTPOWCTBA: HCII0JIb30BaHHU(
' JJIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozenb cBera. ICTOUHMKY cBETa
11.2 [IpsimonrHENHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenne cBeta. Ilmockoe  3epkano.  3akoH
' OTpaKeHHsI CBETa
11.4 [Ipenomnenne cBera. 3akoH NPETOMJIEHUS CBETa
' [TosnHOE BHYTpEeHHEE OTpaKeHHE CBETa
11.5 JIunza. Xop yiydeil B IMH3E
116 OnTuueckas cucrema (QoroarnmnapaTa, MUKPOCKOINA W
1 ' TEJIECKOIIa
117 I'masz kak onrtudeckas cucreMa. bnmsopykocTs ¥
' JABLHO30PKOCTh
11.8 Pasnoxxenue G6enoro ceera B criektp. OnbiTel HptoTOHA
' CrojkeHue CeKTpaJbHbIX IBETOB. Jlucniepcus cBeTa
[IpakTuueckue padboOThI:
#H#HPar###ccnenoBanue 3aBUCUMOCTH YIUIg
11.9 OTpaX€HHUs CBETOBOIO JIy4a OT yrJja MaJeHHUs.
##HtPar#H##l3yueHne  XapakTepUCTUK  H300paKeHUS
IIpeIMeTa B INIOCKOM 3€pKalle.
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#Hi#HtPar#H##lccnenoBanue 3aBHUCHUMOCTHU YT
IPEJIOMJICHUSI CBETOBOIO Jiydya OT YIJIa NaJCHUS H3
TPaHULE «BO3/IYX — CTEKIIOM.
###Par### lonyuenne w300pakeHUH €  TTOMOIIBK
coOuparoIien JTMH3BI.
#iH#HPar###Onpenenenue  (QOKYCHOrO pacCTOSHUS Y
ONITUYECKOM CHIIBI cCOOMparoIeil TNH3BI.
H#HPar#H##ONbITHL 110 PA3JIOKEHUIO OEJIoro CBETa E
CIIEKTD.
H#H#HPar###ONBITEI IO BOCHIPHUATHIO IIBETA MPEIAMETOH
pU UX HAOIIOACHUN Yepe3 IBETOBbIE (DUIBTPHI
duzndeckue sABICHUS B mpupoze: 3atMeHus ColHIa U
11.10 JIyHBI, IBeTa TeN, ONTHYECKHUE SBIECHUS B aTMocdeps
(uBet HeOa, pedpakiusi, pagyra, MUPax)
111 TexHuyeckue yCTpOiicTBa: OUKH, MIEPHUCKOTI
' doroanmapar, ONTUIECKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHU A
121 Onwitel Pesepdopna u mmanerapHas MoAens aroma
) Mognens atoma bopa
122 Hcnyckanue U morjionieHue cBera atoMoM. KBaHTBHI
] JIuHeyaTble CIEKTPHI
12.3 PanuoaxktuBHOCTE. Anbda, 6eTa- 1 TaMMa-u3IydeHUs
124 CtpoeHue aToMHOro sjapa. HykinoHHas MonemE
' ATOMHOTO sijipa. M30TomBI
125 PanuoaktuBHble npeBpameHus. [lepuos moypacmanig
’ ATOMHBIX sIJIEP
12.6 SnepHbie peakuu. 3aKOHBI COXPAHECHHS 3apPsI0BOTO Y
' MAaCCOBOTO YHCEIl
12.7 DOHeprus CBsi3M aTOMHBIX sifep. CBsA3b MacChl W
] SHEPIHU
12.8 Peaknum cuHTe3a M neneHus saep. ICTOYHUKH SHEPTU
’ CoJiHIA ¥ 3BE3
12.9 Snepnas osHepretuka. JlecTBHE paguOAKTUBHBIX
' W3ITyYEHUH Ha KUBBIC OPTaHU3MBbI
[TpakTueckue paboThI:
HabGnroneHne CIUIOMIHBIX W JIMHEWYaTBIX CIIEKTPOR
12.10 U3ITy4YeHUS.
HccnenoBanue TPEeKOB: M3MEpPEHUE DHEPTUU YACTHIID
110 TOPMO3HOMY TyTH (110 (poTorpadusim).
N3mepenune pagnoakTuBHOTO (hoHA
1211 Ou3nyecKkue SBICHUS B TMPUPOJIE: €CTECTBEHHBIN
' paJiOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,




panuoaKkTUBHOE H3IIy4YEHUE MPUPOJHBIX MUHEDPAIOB,
JICUCTBUE PAJMOAKTUBHBIX H3JIYYCHUH Ha OPraHu3M
YyeJIoBeKa

.12 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOII

WHJVBUyJIbHBIA O3UMETP, KaMepa Buinbcona

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne ¢usukun Ha YpOBHE OCHOBHOTO oOIIero oOpa3oBaHHS HANpaBlIeHO Ha
JOCTHKEHHUE TUIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
B pesynmbraTte wu3yueHWs (QU3MKH HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y

oOyuaromierocst OyayT chOpMUPOBaHBI CIACAYIOIMINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIMTAHHUS:

® - IpOsIBIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHIICKOM (pu3mueckoin
HAYKU;

® - [ICHHOCTHOE OTHOLICHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB,;

e 2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

® - TOTOBHOCTh K QKTUBHOMY YUYacCTHIO B OOCYXXICHHH OOLIECTBEHHO 3HAYMMBIX U ATHUECKHUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (DU3UKH;

® - 0OCO3HaHHE BaXHOCTU MOPAIBbHO-3TUYECKUX MIPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;

e 3)3CcTeTHYecKOro BOCIIMTAHMS:

® - BOCTPHUATHE ICTETUYCCKUX KAYECTB (PUINUYCCKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHME LIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHHsS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BaKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HUHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

e 5) ¢popMupoBaHus KYJbTYPbI 3[I0POBbS H IMOIHOHAJILHOTO 0JIATOMOIYYHS:

® - OCO3HaHME LIEHHOCTH Oe30macHOro oOpasza >XU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOrO TMOBEACHHUS Ha TpPaHCIOPTE, Ha JOpOrax, C
AIIEKTPUIECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

e - chopMHupOBaHHOCTH HaBBIKA pedieKkcHu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe TpaBa y Ipyroro 4eloBeKa;

e 6) TPyI0BOI0 BOCIIUTAHMS:

® - aKTHBHOC y4YacTHE B PEIICHHH MPAKTUYCCKUX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3alu, Tropojaa, Kpasi) TEXHOJOTHYECKOM M COIMaJIbHOM  HampaBJIeHHOCTH,
TPEOYIOIIMX B TOM YHCIIC U (PU3UIECCKUX 3HAHU;

® - UHTEpeC K MPAKTHIECCKOMY H3YUeHUIO PO eCcCuii, CBSI3aHHBIX ¢ (PH3UKOI;

e 7)3K0JIOTHY€CKOI0 BOCIUTAHUS:



e - OpHEHTalUs Ha NpUMEHEHHE (U3MYECKMX 3HAHUM I pelleHus 3ajad B 00jacTu
OKpY’Karollel cpepl, INIAHUPOBAHUS IMOCTYNKOB U OLIEHKH HUX BO3MOXKHBIX IOCIEICTBUN
JUIsL OKpY’KaloIIel cpepl;

® - OCO3HaHHUE II00ATBHOIO XapaKTepa FKOJIOTMYECKUX MTPOOJIEM U ITyTel UX PEeIICHUs;

e §8) axanTanuM K U3MEHSAIIMMCS YCI0BUSAM COIHAJLHOH M NPUPOAHON Cpeabl:

e - TOTPeOHOCTH BO B3aUMOACWUCTBUM TPU BBINOJHEHUHM MCCIEJOBAHUN UM TPOEKTOB
¢u3nUecKoil HaPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JAPYTHUX;

e - [IOBBILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTHUECKYIO JeSTeIbHOCTD;

e - noTpe6HOCTh B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM uucie (HOpMyIHpPOBaTh HJEH,
HOHATHS, TUIOTE3BI O (PU3NYECKUX 00BEKTAX U SIBICHUSX;

® - 0CO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTU (PU3HKHY;

® - [JJAHMPOBAHHUE CBOETO Pa3BUTH B IPUOOPETEHNUHU HOBBIX (PU3MUECKUX 3HAHUIA;

® - CTpEeMJIEHUE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBSA3H MPUPO/bI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (U3NUYECKUX 3HAHUM;

e - OICHKAa CBOMX JCHCTBHI C Y4YETOM BIUSHHUS Ha OKpPYXKAIOIIyI0 Cpeay, BO3MOXKHBIX
17100abHBIX TOCIEICTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTte ocBOeHHMs mOporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanust y oOyuatomierocs OyayT c(hOpMHUpPOBaHBI MeTanpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAOMKUC TIO3HABATCIBHLIC YHHUBCPCAJIIBHBIC y‘-Ie6HbI€ HeﬁCTBHﬁ, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHbIE YUeOHBIC IEHCTBHS, PETYIISITUBHBIC YHUBEPCATIbHBIC YUeOHBIE IEHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIe 1eiicTBUS
Ba3oBble Jjornueckue neiicTBUA:
® BBIABIIATH U XapPaKTEPHU30BATh CYIISCTBEHHBIC TPU3HAKNA OOBEKTOB (SIBJICHUN);
® YCTaHABIMBATH CYIIECCTBEHHBIN MPU3HAK KIACCU(PUKALIMN, OCHOBAHUS JJIs1 00OOIICHUS
Y CpaBHCHUS;
® BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paccCMaTpUBaeMbIX (pakTax, JaHHBIX H
HAOIIOICHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
® BBIBIATH MPUYUHHO-CIEJACTBEHHbBIE CBS3M MPU HU3YYCHHH (U3NYECKUX SIBICHUNA H
MPOIECCOB, JeJaTh BBIBOJABI C HCIOJIb30BAHUEM JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYeHHUN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITHUYUH;
® CaMOCTOATENIHO BBIOMpPATh CMOCOO pemieHus y4eOHOW (Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJBKHMX BapHaHTOB peEIIeHHs, BBIOOp Haubolee MOAXOIAUIET0 C
y4E€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).
basoBble ucciieoBare/ibCKie 1eHCTBUA:
®  IICIIOJIB30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHUS;
® TIPOBOJUTH TI0O CaMOCTOSITEIPHO COCTaBJICHHOMY IIJIaHYy OIBIT, HECJIOKHBIN
(bU3HYECKUI YKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SIBJICHHUS;
® OIEHUBATh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTH MH(POPMAITUIO, MOTYUCHHYIO B XOJE
MCCJICIOBAHUS WIIM SKCTICPUMEHTA;



CaMOCTOSITENIbHO  (popMynHpoBaTh 00O0OIIEHHUS ©  BBIBOJABI IO  pe3yJibTaTaMm
POBEIEHHOTO HAOFOICHUS, OTIBITA, UCCIICTOBAHNS,

IIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (DPH3UIESCKHUX TPOIECCOB, a TAaKKe
BBIJIBUTATH TIPEATIOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

OPUMEHATH Pa3JIUYHbIE METOJbl, MHCTPYMEHThl M 3ampoChl MpPU MOHCKE U OTOOpe
uHGOpMallMU WK JAaHHBIX C YU4ETOM IPENIoKeHHOW yueOHOo! (hr3nuecKoi 3a1auu;
aHaAJM3UPOBaTh, CUCTEMATH3HPOBATh M MHTEPIPETUPOBATh MHPOPMALUIO PA3TUYHBIX
BUJIOB U (hOPM IpEICTaBICHMUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (opMy MpeacTaBIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECIOXKHBIMU CXEMaMH, AuarpaMMaMmH, WHOMU
rpadukoii 1 ©X KOMOUHAIIHSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁﬂble JelcTBHUA:

B Xozae oOCyXaeHuss y4eOHOro MaTepuana, pe3yJbTaToB JIaOOpPaTOpHBIX paboT u
IIPOEKTOB 33/aBaTh BOIPOCHI IO CYLIECTBY 00CYK1a€MOI TEMBbI U BBICKA3bIBATh UJIEH,
HAllCJICHHbIE Ha PELEHUE 33a4u U MOJIep KaHNue 0J1aroenaTreabHOCTH OOIIeHHUS;
COMNOCTABIIAITH CBOM CYXJIEHHUSI C CYXICHUSIMH JPYrMX YYacTHHUKOB JHAJIOra,
00HapYUBATh Pa3INYMe U CXOACTBO MO3UIHI;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEJICTaBISATh  PE3yJbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOro  OIbITa
(’KCcTIepuMeHTa, UCCIIeIOBAHMS, IPOEKTA);

MOHUMATh U MCMOJb30BaTh NPEUMYIIECTBA KOMAHJIHOM M MHAMBHUAYaIbHON pabOTHI
IPU PEIIEHUN KOHKPETHON (PU3NYECKOM MPOOIeMBbl;

MIPUHUMATh L€ COBMECTHOM JIESITENBHOCTH, OPraHW30BBIBATH JEHUCTBUS MO €€
JOCTHKEHUIO: PacHpelesaTh poJid, 00CykIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

BBHITIOJHATh CBOKO 4YacTh PabOTHI, AOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C IPYTUMU YJI€HAMH KOMaH/Ibl;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMmMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Pery/siTUBHBIE YHUBEpPCAJIbHBIE Y4eOHbIE IeiicCTBUSA
Camoopranu3anusi:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyallUsiX, TPEOYIOMUX ISl PEeLICHUs
bu3nUecKux 3HAHUM;

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MOAXO0JAX NPUHATHS pEHIeHUuH (MHIMBUAYAJIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEILICHUH IPyTIoif);

CaMOCTOSATENIFHO COCTaBJIATh AITOPUTM pelIeHUs (u3ndeckoi 3ajaud WM IUIaHaA
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeaaracMble BapuaHThl peIIeHU;

JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/UIEKT:

AaBaTh aICKBATHYIO OLICHKY CUTyallu U Ipeajiarath IjiaH eé U3MCHCHUA,



OOBSCHATh MPHUYMHBI JOCTHKEHUS (HEAOCTH)KEHUS) pPE3YJIbTaTOB JAESITENbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ1 BHIIOJIHEHUS (PU3HUECKOTO
UCCJIEIOBAHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUIM;

CTaBHUTh ce0sl Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCHM Ha HAYYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peumieHuH (QU3NYEeCKUX 3a1ad Wi B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE XKE MPABO IPYroro.

HNPEIMETHBIE PE3YJIBTATbBI
K konny oOyuenus B 7 kJjacce NpeiIMETHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb cHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

UCTIONIb30BATh TMOHATHS: (U3MYECKUEe W XUMHUYECKHE SBJICHHS, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJEIb, TUIOTe3a, CAUHHUIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMSI BeIecTBa (TBEPOE, KHAKOE, Ta3000pa3HOE), MEXaHHMUECKOE
NBW)KEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, TPSMOIUHEHHOE),  TpPaeKTOPHS,
paBHOJCHCTByIOMAss cwia, Aedopmanus (ynpyras, IUIaCTHYECKasl), HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

pasznuuath siBiaeHUs (auddysus, TEII0BOE IBUKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBI)KEHUE, MHEPLUs, B3aUMOJICHCTBUE TeJll, paBHOBECHE
TBEPABIX TEJI C 3aKPeIUIEHHOW OChIO BpalleHMs, Iepeaadya AaBJICHUS TBEPIBIMU
TeJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(hepHoe JaBjeHue, IJIaBaHue Tell, IPEeBpaICHUS
MEXaHUYECKOM SHEPTUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3MYECKOe SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NYECKUX SBJICHHUI B OKpY’KalOIIEeM MHpE, B
TOM uucie (QU3UYECKHe SIBICHUS B TMPUPOAE: MPUMEPHI ABIKCHUS C Pa3TMYHBIMU
CKOPOCTSIMU B JKHUBOH M HEXHUBOW MPUPOJE, NEHCTBUE CUIIBI TPEHUS B MPUPOAC U
TEXHHUKE, BJIHUSHHE aTMOCPEPHOTO MABJIICHUS Ha JKUBOW OpraHu3M, IUIaBaHUE DHIO,
pBpIYard B Teje 4eJOBEKa, NMPH 3TOM MEPEeBOIUTH MPAKTUYECKYIO 33/1ady B y4yeOHYIO,
BBIJICTISITH CYIICCTBCHHBIE CBOMCTBA (TIPU3HAKH) (PH3UYECKUX SBIICHHUM,

OTHCHIBATh U3YUYEHHBIE CBOWCTBA TN U (PU3UUYECKUE SIBJICHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMs, MyThb, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIAa YIPYTOCTH, CHJIA TSDKECTH, BeC Tella, CWla TPEHHUs, JaBICHHE
(TBEpIOro Tema, XUAKOCTH, Tas3a), BBITAJKMBAIOIAs CHJIa, MEXaHWYeckas pabora,
MOIITHOCTh, ITUIEYO CHJIBI, MOMEHT CHWJIBI, KOX(QHUIMEHT TIOJIE3HOTO JeHCTBHUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHUHUAaIbHAsl 3HEPTUs), IPU OMHCAHUU IPABUIBHO
TPAKTOBATh (PU3NYECKUII CMBICI HCIOIb3yEMbIX BEIUYUH, UX 0003HAYCHHS U €IUHUIIBI
buznyecKux BENUYUH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINME MTaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTh TpadUKH H3YUYCHHBIX 3aBUCUMOCTEH
bu3NYECKUX BEINYHH;



XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IPOLECCHI, HCIONb3Ys
IpaBUiIa CIOKEHHs CUJl (BAOJIb OJHOM HpsMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBecUsl pblyara (0JI0Ka), «30J0TOE IMPABUIO» MEXaHHKH,
3aKOH COXPAaHEHHsS MEXAHMYECKON DSHEpruu, Ipd OTOM JaBaThb CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPaKEHUE;

OOBSICHATh (PU3UYECKUE SIBJICHUS, IMPOIECChl W CBOWCTBA Te€Jl, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH NPUUYMHHO-
CJIEZICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 |—2 JIOTMYEeCKHX LIaroB ¢ OMOpOH Ha
1-2 W3yYeHHBIX CBOWCTBA (U3MUECKUX SIBICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewath pacuéTHble 3agayd B 1-2 neHCTBHA, HCHONB3YS 3aKOHbI M (OPMYIIBI,
CBs3bIBarOIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUA 3aJauu
3aMUCBIBaTh KPATKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIWYMHBI B (OPMYIBI U
IPOBOAMUTH PacuéThbl, HAXOJUTh CIIPABOYHBIE JIaHHBIE, HEOOXOJUMBIE I PEILICHUs
3a/1a4, OL[EHUBATh PEATMCTUYHOCTh NOJYy4YEeHHOU (PU3NUECKON BEIHUNHBI;
pacmo3HaBaTh NPOOJEMbI, KOTOPblE MOXHO pPEIIUTh NpPU TOMOUIM (UIUIECKUX
METOJOB, B OIIMCAaHUM MCCIIENOBAHMS BBIICIATH IPOBEPSIEMOE IIPEANOIOKECHHE
(rumotesy), pa3nuuyaTh W HHTEPHPETUPOBATH IOJYYEHHBIH pE3yJbTaT, HAaXOIUTh
OLIMOKYU B XOZI€ OMBITA, JIeJaTh BHIBOABI IO €r0 pe3yJIbTaTaM;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PU3MUYECKUX SBICHUNA WM (PU3UYECKHX CBOWCTB
Tes: (OPMYIHPOBATH TPOBEPSIEMbIE MPEANONIOKEHUS, COOMpPAaTh YCTAaHOBKY U3
IpeI0KEHHOT0 000PyA0BaHNS, 3alIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBObL;
BBINOJIHATH MPSMBIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MAcChl Tesa, 00bEMa, CHIIBI U
TEMIIEPaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, 3aIHCHIBATH
MoKa3aHusi TPUOOPOB C YUETOM 3aJaHHOU a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAHHE 3aBUCUMOCTH OJHOW (PM3MYECKO BEIMUYUHBI OT IPYroil ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILIErOCs
TeJla OT BPEMEHU JBUKEHUs TeJla, CUJIbl TPEHUS CKOJIBKEHHs OT Beca Tella, KayecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBl TPEHHsS OT TUIOHIaaN
CONPUKOCHOBEHHUS TeJ, CHJIbl YIPYTOCTH OT YAJUHEHHS NMPY>KUHBI, BHITAJKHUBAIOIIEH
CuiIbl OT 00BEMA TMOTrpYyXKEHHOM YacTH Tela W OT IUIOTHOCTH JKHAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOHMHBI, Ha KOTOPYIO IOTPYKEHO TEJo,
yCIOBUH MJaBaHMSA TeJ, YCJIOBUIl paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOro HCCIEI0BaHMs, COOMpaThb YCTAHOBKY U  BBIIOJHATH
U3MEpPEHUs, Celys MpeIoKeHHOMY IIJIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YEHHOU
3aBHUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJE MPEIIOKECHHBIX TAOMUIl M TpaduKoB,
JienaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHMS;

OPOBOJUTH KOCBEHHBIE H3MEpEeHUs (U3MYEeCKHX BeIMUYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPIAOrO Tela, CWIA TPEHHUS CKOJIBXKEHHSA, JAaBICHUE BO3AYyXa,
BBITAIKMBAIOIIAS CHJIA, JEHUCTBYIOINAs Ha IIOIPYKEHHOE B KUAKOCTb TEJO,
K03(p(PHUIIMEHT TONE3HOTO JCHCTBUS MPOCTHIX MEXAHHW3MOB), CIEAYS MPEIIOKEHHOU
MHCTPYKLUU: [IPU BBINOJIHEHUN U3MEPEHUIN coOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYUHBI,



coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TIpu  paboTre ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, NOJBUKHBIN U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpOM Ha WX OMMCAHUA (B TOM 4HCIE: MOAIMIUIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM IPECC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HAcoC,
apeoMeTp), UCHOJIb3ys 3HaHHUA O CBOMCTBAaX (M3UYECKUX SIBICHUH M HEOOXOAUMBIE
¢u3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPaKTHUECKOTIO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM XKHU3HM I oOOecredeHus
0€30IacCHOCTH MpH OOpalleHuu ¢ NpubOpaMH M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMs 3JI0pOBbsI M COOJNIONEHUS HOPM HKOJIOTMUYECKOTO TOBEACHUS B
OKpYKarolleu Cpere;

OCYILECTBJIATh OTOOP HMCTOYHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBUM C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUHU U IIyTEM CPaBHEHHUS
Pa3JIMYHBIX UCTOYHHUKOB BBIJEIATH HH(POPMALIUIO, KOTOPast SBJISIETCS MPOTUBOPEUYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh NMPH BBIOJHEHUN YYEOHBIX 3a/laHUil HayyHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3MUEeCKOro cojaep)kaHus, CHOpaBOYHbIE MaTepHualbl, pecypcbl cetu IHTepHer,
BJIAJETh MpUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpMAIMU U3
OJHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHbIC U YCTHBIE COOOLIEHHs HAa OCHOBE 2—3
UCTOYHUKOB MH(popMarmu (Hpru3n4ecKoro cojiepkaHusi, B TOM 4Yucie MyOIuyHO /enaTh
KpaTKhe COOOIIEHUS O pe3ysbTaTax MPOEKTOB WIN YYeOHBIX MCCIEI0BAHUMN, IPU STOM
IpaMOTHO HCIOJb30BAaTh HM3YUYCHHBIM TMOHATUHHBIA ammapar Kypca (QU3HKH,
CONPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUECH;

IpY BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB U UCCIIEAOBAHUM pacnpeneisiTh 00s3aHHOCTH B
IpyIIE B COOTBETCTBUM C IIOCTABJIEHHBIMU 33/1a4aMy, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JIeCTBUHM, aZeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K konny oOyuenus B 8 kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIONTUXCS YMECHHI:

HCIIOJIB30BAaTh MOHATHA: MAaCcCa U PasMEphbl MOJICKYJI, TCIIJIOBOC IBUKCHHEC aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIECTBA, KPUCTAJUTMYECKHE W aMOp(HBIE Tea,
HACBIIICHHBI U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIEPATYPa, BHYTPEHHSA
SHEprus, TeIIOBOW JBUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUHN 3apsijl, JICKTPUUECKOE
noJjie, MPOBOAHUKU U JUAIEKTPUKH, TOCTOSHHBIA SIEKTPUUYECKUNH TOK, MAarHUTHOE
noJe;

pasznuyath sBJICHUS (TEIUIOBOE pacUIMpEeHHEe M C)KaTue, TeIvlonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHMUE, KaNWUISpPHbIE SBJICHUSA, HCHApeHUue, KOHICHCAIUs,
IUIaBIICHUE, KpucTaym3anusi  (OTBepJeBaHuE), KUIIEHHWEe,  TerJionepeaaya



(TEeTIONpPOBOIHOCTh, KOHBEKIMS, H3JIyuy€HHE), IJIEKTpH3alMs Tell, B3auMoJieicTBHE
3apsioB, ACUCTBUS DJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOJCHCTBHUE
MarHuTOB, JACMCTBME MAarHUTHOTO IOJISI HA IPOBOJHHUK C TOKOM, DJIEKTPOMArHUTHAs
UHAYKLIMS) 10 ONHCAHUI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBIICHUE U3yUYEHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4ucie (u3nUecKkue SBJIEHUS B MPUPOJE: IOBEPXHOCTHOE HATSIKEHUE W
KallWUIApHBIE SIBICHUS B MPUPOAE, KpHUCTaLlbl B mpupojae, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TymMaHa, MHEs, CHera,
UIEKTPUUECKUE SBIEHUS B arMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJyie 3eMild, Jpeld MOIHCOB, pOJib MArHUTHOTO MOJS JUIS KU3HM Ha
3emiie, MOJIIPHOE CUSIHUE, IPU 3TOM NEPEBOAMUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUH;

OIUCBIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS HHEPrus, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh  BELIECTBA, YJElIbHAs TEIUIOTA IUIABJICHMS, YACJIbHAs TEILIOTa
napooOpa3oBaHus, yjAelIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEIIbHAS BIIAXKHOCTb BO31yXa, JIEKTPHUYECKUI
3aps, CHJIa TOKAa, OJJIEKTPUYECKOE HAIpPsHKEHUE, CONPOTUBICHUE IIPOBOJHHUKA,
yAEIBHOE COMPOTUBIIEHUE BEUIECTBA, padoTa U MOIIHOCTb 3JIEKTPUUECKOIr0 TOKa), IPH
ONMCAaHUU TMPAaBWIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICI HCIOJb3YEMbIX BEJIUYMH,
0003HAYeHMsI U €IMHUIBI (U3NYECKUX BEIMYHMH, HAXOAUTh (JOPMYJIBI, CBA3BIBAIOIINE
JAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYIMMHM BeIMYMHAMH, CTPOUTHh TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IIPOLECCHl, HCIONb3Ys
OCHOBHBIEC TIOJIOKCHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BEILECTBA,
OPUHIUI CYNEpHo3uIuKu MoJjiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsfa, 3akoH OMa as yuyacTka mend, 3akoH JDkoyns—J/leHna, 3akoH coxXpaHeHHs
SHEpPruu, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllUCBIBATH €TO
MaTE€MaTU4YECKOEe BBIPAKCHHUE;

OOBSICHATh (hU3MYECKHE MPOLECChl M CBOWCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
cUTyauuin IIPAaKTUKOOPUEHTUPOBAHHOI'O Xapakrepa: BBISIBIIATH
NPUYMHHOCIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYecKHX IIaroB ¢
OTopoii Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aayd B 2-3 JEHCTBHSA, HCHOJIb3YSd 3aKOHBI M (OPMYIIBI,
CBs3bIBarOIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUA 3aJaud
3aIIUCBIBaTh KPaTKOE YCJIOBHE, BBIABIIATH HEOCTATOK JAHHBIX JUIS PELICHUsS 3aJayH,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE 1Jis €€ PEIICHHUs, IPOBOJUTH PACUETHI U
CpaBHMBATh MOJYYEHHOE 3HAaUCHHUE (PU3MUECKOMN BEJIUMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh HpPU TMOMOUIM (HUIUIECKUX
METO/AOB,  MCIOJB3Yys  ONMCAHUE  HCCIEAOBAHMS,  BBUICIATH  IIPOBEPSIEMOE
IIPEANOJIOKEHHE, OLEHUBATh IPABUIBHOCTh INOPSAJKA IPOBEICHHS HCCIEIOBAHNUS,
JieNaTh BBIBOJIBL;



MIPOBOAMUTH ONBITHI MO HAOMIONECHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCUMOCTH JIaBIIEHUS BO3JyXa OT €ro o0béMma,
TEMIEPATypPhl, CKOPOCTH MPOIIECcCa OCTHIBAHUS U HaPEBAHUA MPU U3TYUYEHUH OT LIBETa
U3Iydyaroue (Morjaomaroueii) MNOBEPpXHOCTH, CKOPOCTh MCNApeHHs BOABI  OT
TEMIEPATYPbl JKUIKOCTM U IUIOIIAAU €€ IOBEPXHOCTH, DJJEKTpU3alus Tel W
B3aMMOJIEHCTBHE DJIEKTPUUECKUX 3apsiOB, B3aUMOJCHCTBUE NOCTOSHHBIX MarHUTOB,
BU3yaJIM3alysl MArHUTHBIX MOJE€H MOCTOSIHHBIX MAarHUTOB, AEMCTBHUSI MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKAa): (OpMYyJIHUpOBaThH NPOBEPSEMbIC MPEANOIOKECHUS, COOUpPAThH
YCTAaHOBKY M3 TPEUIOKEHHOTO O0OpYyIOBaHUS, ONHUCHIBATH XOJ ONbITA H
(dbopMyIHpOBaTh BHIBOJIBI;

BBITNOJHATH NMPSAMbIE W3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOW BIAXXHOCTH BO3]yXa,
CWJIBI TOKA, HANpPsOKEHUS C KCIOJIb30BAHHEM aHAJOrOBBIX NMPUOOPOB U JaTYUKOB
¢busznyecKkux BENUYHMH, CPABHUBATh pPE3YJbTAaThl HU3MEpPEHUN C y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOW (DU3UYECKON BEIHMYMHBI OT JPYTOH C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TJIOIIAIU MOMEPEYHOTr0 CEYSHHs M YJIeIbHOTO CONMPOTHUBIICHUS BEIIECTBA
MIPOBOIHMKA, CUITBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HAa MPOBOTHUKE,
UCCIIC/IOBAaHUE IIOCIIEI0BATEIbHOIO U MapallIeIbHOTO COECIUHEHUH MPOBOIHHUKOB):
IUIAHUPOBATh HCCIE0BaHUEe, COOUPATh YCTAHOBKY U BBINIOJHATH U3MEPEHUS, CIEIys
NPeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJbTAThI MOMYyYECHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaHKOB, A€TaTh BEIBOIBI 10 Pe3yJIbTaTaM MCCIICAOBAHMS,

NPOBOJUTH KOCBEHHbIE HM3MEpEHUs (U3NYECKUX BEIMUYMH (yIeNbHas TEII0EMKOCTh
BELIECTBA, CONPOTUBJICHUE NPOBOJHUKA, Pa0OTa U MOIIHOCTH IEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEpPEHMs, coOUpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEeays
PEJJI0KEHHON MHCTPYKILIMH, U BBIYUCIISATH 3HAYEHUE BETUYHHBI;

coOyoaTh MpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUNBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB € OMOpPOW HAa MX OMHUCAHMSA (B TOM YHUCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUYUK AIIEKTPHUYECKOU
DHEPTUH, DIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTEeNbHBIE AJIEKTPOIPHOOPHI
(mpuMepbl), AJIEKTPUYECKHE NPEIOXPAHUTENIN, 3JIEKTPOMATHUT, 3JIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKA), WCIOJIb3ys 3HaHUA O CBOMCTBaX (PU3MUECKUX SBICHUM U
HeoOXxoauMbIe (PU3NUYECKHIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh NPOCTbIE TEXHHUUYECKHE YCTPOMCTBA M HW3MEPHUTENBHBIE MPUOOPHI MO
CXEMaM M CXEMaTUYHbIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTaTelb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOII, PEOCTaT), COCTABIISThH
CXEMBI 3JICKTPHUUECKUX IIeTel ¢ MOCIeI0BaTENbHBIM U MapalljieNIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAYEHUS JIEMEHTOB IEKTPUUYECKUX LIETICH;
OPUBOJUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPAKTHUECKOIO
UCIIONIb30BaHUsl (M3MYECKUX 3HAHUM B MOBCEAHEBHOW KH3HU IJs oOecreueHus
0e30MacHOCTH TpU OOpalleHUH C OpuOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMU,



COXpaHEHUS 3J0pPOBbsI M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TOBEJCHHS B
OKpYKarolleu cpere;

OCYIIECTBIISATh MOUCK HHpopManuu Qusndeckoro coaepxkanusi B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUM W NYTEM CpaBHEHHUS JOMOJIHUTENbHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIMIO, KOTOpas SBIAETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONb30BaTh MIPU BBITIONHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
(GU3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepuaibl, pecypchl cetu WHTepHeT,
BJIAJETh MpHUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE MHUCHMEHHBIE W KpaTKHE YCTHBIE cOOOIIeHus, 00001mas
UH(POPMALIMIO U3 HECKOJbKUX HMCTOYHMKOB (PU3UYECKOTO COJEpKAHUS, B TOM UHUCIIE
nyOJIMYHO  TPEACTaBIATh  pPE3yJbTaThl  MPOCKTHOM WM HCCIEN0BATEIbCKOU
ACATCIIBHOCTH, IIPHU 3TOM I'paMOTHO HUCIIOJIB30BaTh I/I3y'-IeHHI>II\/JI HOHATHUHUHBIN arrapar
Kypca GU3HKH, COMPOBOXK/IATh BRICTYIICHUE TIPE3EHTAIINEH;

OpU BBIOJHEHUM Y4YEOHBIX TPOEKTOB U HCCIENOBaHUNA (PU3NYECKUX IPOIECCOB
pacnpenensTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C TOCTaBJICHHBIMU 3a/a4aMH,
CJICAUTh 3a BbIIIOJHCHUEM IIJIaHa I[GflCTBHfI U KOPPCKTUPOBATHL €ro, aAaACKBATHO
OLICHUBATh COOCTBEHHBIH BKJ1a1 B JACATCIIBHOCTD T'pynIibl, BBICTpanBaTh
KOMMYHHMKATHUBHOE B3aMO/ICIICTBHE, MIPOSBIISAL FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K konny obyuenus B 9 kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

UCIIONIb30BaTh TOHATHSA: CHCTeMa OTCuéTa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JIBWKCHHS, nedopMarus (yrpyras, miacTHIecKas),
TPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh MW TEPerpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tejia, paBHOBECHE,
MEXaHUYECKWe KOoNeOaHWsi W  BONHBI, 3BYK, UWHQPa3ByK ©  YIbTPa3BYK,
AJIGKTPOMATHUTHBIC BOJIHBI, IIKaja 3JEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHl HCITyCKaHUS M TOTJOIICHHs, anbda, Oera- W ramma-
W3ITy4eHUSs], H30TOIIBI, SiICPHAs YJHEPTCTHKA,

pa3nuuath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOIMHEWHOE BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKEHHE, CBOOOTHOE MaIEHUE TEJ, PABHOMEPHOE
IBUKCHUE 10 OKPYXKHOCTH, B3aWMOJICHCTBHE TEJ, PEAKTUBHOE JBUKCHHE,
Koyie0aTeIbHOE JIBIDKEHUE (3aTyXamllue W BBIHYXKICHHBIC KOJIeOaHWs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaXXCHHE 3BYyKa, MNPSMOJMHEHHOE pPAaCIpOCTPaHCHHE,
OTpaKCHHE U TIPEIIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, PAa3JIOKCHUE
0eoro cBeTa B CIEKTP M CJIOXKCHHE CIEKTPAJIbHBIX I[BETOB, JMCIICPCUS CBETA,
€CTECTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBCHUE JIMHEHYATOrO CIEKTPa M3IyUYCHHS)
M0 OIMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PH3UUYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM uucie (U3NYECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JIBIKEHUE TUIAHET
CoJTHEYHOM CUCTEMBI, PEAKTUBHOE BUKEHHE KUBBIX OPTaHU3MOB, BOCTIPUSITHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHYECKHE BOJIHBI, IyHAMH, 5XO, IIBETa Te,



ONTUYECKHUE  SBJICHUS B  TNpUpOJAE, OHOJOTHMYecKoe  JeicTBUE  BHJIUMOTO,
yIbTPa(UOIETOBOTO U PEHTICHOBCKOTO HW3JIy4YEHHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢GOH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE W3IIyuYeHHE TNPUPOJHBIX MUHEPAJIOB,
JIeiCTBUE PaIMOAKTUBHBIX M3ITyYeHHI Ha OPTaHU3M YeJIOBEeKa), IIPH STOM IEPEBOAHUTH
NPAKTHUYECKYIO 337auy B y4eOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKU)
(bU3HYECKUX SIBICHUH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCIOIB3Ys (PU3NIECCKHE
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAs] CKOPOCTh Tella TIPU HEPABHOMEPHOM JIBIDKEHHH,
YCKOpEHHue, MepeMellleHre, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHMSI, CUJIa YHPYTOCTH,
CHJIa TSXKECTH, YCKOpEHHE CBOOOJHOIO MaJieHMsI, BEC Tela, UMITYJIbC TEea, UMITYJIbC
CHJIBI, MEXaHUUYEeCKasi paboTa U MOIHOCTh, MMOTEHLUAIbHAS HEPrus Teja, MOJHATOro
HaJl TOBEPXHOCTHIO 3€MJIM, MMOTEHIIMAJIbHAS SHEPIUS CXKATON MPY>KUHBI, KUHETHYECKast
9Heprus, MNOJHas MEeXaHW4ecKas SHEeprus, MepuojJ M dYacToTa KoyeOaHuH, IIHHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IMOKA3aTellb MPEIOMIICHHUS
Cpefbl), TIPU ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUYECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYCHUS M €IWHHUIBI (DU3MYECKHX BEIUYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOINME JAHHYIO (U3WYECKYIO0 BEIHYMHY C IPYTMMHU BEIMYHMHAMH, CTPOHTH
rpauKy U3y4EHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHHs JHEPTUH, 3aKOH BCEMHPHOTO TATOTECHUS, NMPUHIUII CYNEpPHO3HUINN CHII,
IPUHLIKI OTHOCUTeNbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXKEHWsI M IPEJIOMIIEHUS CBETA, 3aKOHbl COXPAaHEHMs 3apsA0BOro M
MaccoBOro 4YHCeNl NpU SIAEPHBIX peakuusX, 0OpU OSTOM JaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPa)KEHUE;

OOBSICHATh (DU3MYECKHE IMPOLECCHl UM CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd  NPaKTUKOOPUEHTHMPOBAHHOIO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKHMX LIaroB ¢ OMOpOH Ha
2-3 Wu3y4YeHHBIX CBOMcTBa (PU3MUECKUX SBICHHH, (QU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewaTh pacuéTHble 3a/1aun (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONb3Ys
3aKOHBl U (OpMyJibl, CBSI3bIBarOIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHaJIN3a
yCIOBHS 3a/laud 3aluChiBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU
U30BITOYHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC Ul PELICHHUS,
OPOBOIUTH PACYEThl W OICHHWBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(U3HYECKON BEITNINHBL;

pacro3HaBaTh NpOOJIEMbI, KOTOpblE MOXXHO pELIUTh IMPU MOMOIIM (PU3HUECKUX
METOMOB,  MCIIONB3ysl ~ OMHMCAaHUE  WCCIEJOBAaHUS,  BBIIEIATH  IPOBEpsSEMOe
IPEJIOJNI0KEHNE, OLIEHWBATh IPAaBWJIBHOCTh IOPSAKAa NPOBEACHMSI MCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTAThl HAOIIOICHUI U OIBITOB;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PU3MUYECKUX SBICHUNA WM (PU3NYECKHX CBOWCTB
Ten (M3ydyeHue BTOporo 3akoHa HbroTOHA, 3aKkOHa COXpaHEHMs HEPIUH, 3aBUCUMOCTD
nepuo/a KojebaHuil Mpy>KMHHOTO MasTHUKA OT MacChl TPy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/]Ibl MaJIbIX KOJI€OaHU, MPSAMOJIMHEHHOE paclpoOCTpaHEHNE
CBETa, pa3JioKeHHE OeNoro cBeTra B CIEKTpP, M3y4YEHHE CBOMCTB H300pakeHUS B



IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHHsl IpeaMeTa B COOHUparoulei JMH3e,
HaOJIO/IGHUE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHs): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUs, OMIMCHIBATH X0 ONBITA U
€r0 pe3yJIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

NPOBOIUTHh TPU HEOOXOAMMOCTH CEPHI0O NPSMBIX HM3MEPEHUH, ONpenessis CpeaHee
3HaYCHHE H3MepseMOr BeNIWYHHBI ((OKYCHOE pACCTOSHUE COOMpAOLICH JHH3HI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUoopa);

IPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIUYMH C HCIOJIb30BaHHEM
OpSAMBIX H3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJdbHOM CKOpOCTH, TMepuojaa KojeOaHWi MaTeMaTHYeCKOTo
MasiTHAKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXCHHUS CBETa OT yIJa MAJACHUS U
yTIia MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIICIOBAHNE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCUPOBAaTh pe3yJbTaThl IOJIYYEHHOW 3aBUCHUMOCTHU
(Gu3nuecKkux BEIMYMH B BHJE TAOMUL U rpadUKoB, JeaaTh BBIBOJBI 110 Pe3yJbTaTaM
UCCIIEI0BaHMS,

NPOBOJUTh KOCBEHHBIE W3MEPEHUS (GUINYECKUX BEIUYHMH (CPEIHS CKOPOCTh W
YCKOpEHHE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOIHOIO Ma/leHUs,
KECTKOCTh MPYKUHBI, KOXPPULUUEHT TPEHHsI CKOJbKEHUs, MeXaHHueckas padora u
MOIIHOCTb, YacTOTa M TMEpHOA KoleOaHMH MaTeMaTHYecKoro U MPYKUHHOTO
MasiTHUKOB, ONTHYECKas cujaa coOuparomiel JMH3bI, paJuOAKTUBHBIA  (HOH):
IUIAHUPOBATh W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO0 YCTAaHOBKY M BBIIIOJHATH
U3MEpPEHUs, Ceays NMPEIOKEHHONH MHCTPYKIUH, BBIYUCIATH 3HAUYCHHE BEJIWYHHBI U
aHATM3UPOBATh TIOJyYE€HHBIE PpE3yNbTaThl C YYETOM 3alaHHOHW TOTPEHIHOCTH
WU3MEPEHHU;

coONoiaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3inyaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3MYECKMX MOJENeH: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYECYHBI HMCTOYHMK CBETa, JIy4, TOHKas JIMH3a,
IUTaHETapHast MOJIEN b ATOMA, HyKJIOHHAst MOJIEJIb ATOMHOTO SIApa;

XapakTepu3oBaTh MPUHLUNBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOPON HA UX OMHMCAHUS (B TOM YHCIIE: CIIUAOMETP, TaTUUKU MTOJIOKEHUS,
paccTOsIHUA U YCKOPEHHs, paKeTa, 3X0JI0T, OUKH, IepPUCKOTI, (OoTOAMIapaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUA O
CBOMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOAUMbIE PU3NUECKNE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHUHBbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX MPHOOPOB U TEXHOJOTMUYECKUX MPOIECCOB IMPH PELICHUH Yy4eOHO-
NPaKTUYECKUX 3aJad, ONITUYECKUE CXEMBI IJIsi MMOCTPOSHUS M300PaKEHHUI B TIOCKOM
3epKajie ¥ coouparouieil JuH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAWTh HMHMOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTIONIb30BaHUSl (PM3MUECKUX 3HAHMA B TIOBCEAHEBHOW KHU3HH Ui OOECTeYeHUs
0e30MacHOCTH NpU OOpalieHMH C OpuOOpaMH M TEXHUYECKMMH YCTPOWCTBAMHU,
COXpaHEHHS 3JI0pPOBbSI M COOJNIONEHUS HOPM HKOJIIOTUYECKOTO TIOBEACHUS B
OKpYKalolllel cpere;



OCYILECTBJIATh MOMCK HMH(pOpManuu (¢uszndeckoro conepxkanus B VHTepHere,
CaMOCTOATENIBHO (OPMYJIHMPYs TMOUCKOBBIM 3allpoCc, HAXOIUTh IYTH ONpEAeTIeHUs
JIOCTOBEPHOCTH TOJIy4eHHOH HH(pOpMAllMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIIOJHEHUN YUEOHBIX 3a/laHUil HayyHO-IOMYJISIPHYIO JINTEpaTypy
(GU3UUECKOro Ccojep)KaHMs, CIpaBOYHbIE MaTepHalbl, pecypchl cetu IHTepHer,
BJIAJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMAMU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOLIEHHUsI HA OCHOBE MH(pOpMalUu
U3 HECKOJBbKUX MCTOYHUKOB (PU3UUYECKOT0 COAEp)KaHUs, IyOJUYHO MpEACTaBIATh
pe3ynbTaThl IPOEKTHOW WJIM UCCIIEN0BATEIBCKOU ACATENBHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh HM3YUYCHHBIM MOHATUHHBIA amnmapar u3ydaeMoro pasjaena (u3uku u
COINPOBOXKAATh BBICTYIUIEHHE IIpE3€HTalUueld C Yy4y€TOM OCOOEHHOCTEH ayauTopun
CBEpPCTHHUKOB.

MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM IPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon

NpoBepsieMoro
pe3yJibTata

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa30BaTeILHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHUs

1.1 HCIMOJIb30BATh U3YYEHHBIE MOHATHUS

12 pasiinydaTth SABJICHHUS IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMWCTB W H{
’ OCHOBC OIIBITOB, ACMOHCTPUPYIOHNIUX JAHHOC (bl/ISI/I‘ICCKOC SIBJICHHUC

pacro3HaBaTh NPOSIBICHUE W3YyUYEHHBIX (U3UYECKUX SIBJICHUN H
13 OKpYy’KaroIlleM MUpE, B TOM 4uciie GU3NYECKUe SBICHUS B IPUPOJIE
' IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BbIIEISATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3UUECCKUX SIBJICHUI

OMKCHIBATh HM3YUYEHHBIC CBOWMCTBA TeN W (PU3UYECKUE SBIICHUS
UCTIONB3Ysl (DU3MYECKHE BEJIWYUHBI, TPH ONHUCAHUU MPABWIBHQ
TPAKTOBAaTh (U3MYECKUN CMBICT UCIOJIB3YEMBIX BEJIWYHH, WX
14 0003HaUeHUsIT W EOUHUIBI (PU3NYECKUX BEJIWYUH, HAXOIUTEH
(dhopMysbl, CBSA3BIBAIONIME JAHHYIO (U3MUECKYIO0 BEIUYUHY
JIPYTUMHU BEJTUYMHAMH, CTPOUTH TpaUKN U3YUECHHBIX 3aBUCUMOCTEH
(DU3UYECKUX BEITHMYHH

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U MPOIECCHI
WCIIONB3Ysl M3YYEHHBIE 3aKOHBI, NPH 3TOM [JaBaTb CJIOBECHYHK]
(GOopMYyIMpPOBKY 3aKOHa M 3alHUCHIBaTh €ro0  MaTeMaTH4YeCcKOd
BBIPAKCHHE

1.5

1.6 OOBSICHATh (PU3UYECKHUE SBJICHUS, MPOIIECCH U CBOMCTBA TEN, B TOM




YuCI€ U B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbISABIATh MNPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHHEe W3 | — 2 JOrMYecKWx ImaroB ¢ omopoi Ha 1 — 2
U3YYEHHBIX CBOMCTBa (PU3WYECKUX SBICHUH, (PU3NYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

peuarb pacy€THbIe 3aa4u B | — 2 nelCTBUA, UCIIOJIBb3YS 3aKOHBI Y
(dbopMynbl, cBs3bIBalOlIUME (U3MUECKHE BEJIUYUHBL: HA OCHOBG
aHaJau3a  yCJIOBMS  3a/Jauyd  3alUChIBaTh  KPAaTKOE  YCJIOBHUE
MOJICTaBIATh (PU3UYECKHE BEIUYMHBI B (OPMYNIBI M TPOBOJIUTE
pacuéTel, HAXOAUTH CIPABOYHBIC JaHHBIE, HEOOXOIUMBIE s
pelleHus  3aJad, OLEHUBATh  PEATUCTUYHOCTH  MOJYYEHHOH
(u3MUeCcKOil BENTUIMHBI

1.8

pacro3HaBaTh NPOOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOLIY
(¢u3n4eckux METOJ0B, B OIHCAaHUM HCCIENOBaHMUSA BBIJIEIATH
npoBepsieMoe  TpeANnoyioKeHue  (TUIoTesy),  pasiauyaTh Y
MHTEPIPETUPOBATh TMOJIYYEHHBIH pe3yNnbTaT, HAXOAUTh OIIMOKU H
XOJI€ ONBITA, AEJIATh BBIBOJBI IO €I0 PE3YyJIbTaTaM

1.9

MPOBOAUTH OMBITHI MO HAOMIONEHUI0 (U3MUECKUX SIBICHUN WY
¢buznueckux  CBOMCTB  Tem:  (OPMyNIHpPOBATh  MPOBEPSIEMBIE
NPEINONOKEeHUsI, COOUpaTh YCTAaHOBKY U3  MPEAJIOKEHHOTd
000pYyI0BaHUsl, 3aMMCBIBATH XOJI ONBITA U (YOPMYITHPOBATH BHIBOIBI

1.10

BBITIOJTHATE TIPSIMBbIE M3MEPEHUS C KCIIOJIb30BAaHHEM aHAJIOTOBBIX Y
u(poBEIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUSA MPUOOPOB C YUETOM
3a/TAaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

NPOBOJUTH  HCCIEJOBAaHUE 3aBUCHMOCTH OJHOW  (pu3mueckoy
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM NPSIMBIX HW3MEPEHUHN
y4acTBOBaTh B IJIAHUPOBAHUHU Y4eOHOTO HCCIEAOBaHUsA, COOMpaTH
YCTAaHOBKY H BBINIOJIHATE W3MEPEHHUA, CIEAyS MPENIOKEHHOM)
IaHy, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTY
(u3MYeCKUX BEIMYUH B BUJE MPEAJIOKEHHBIX TaOJIUI U TpaduKoB
JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (HU3UUECKUX BEIIMYWH, CIICIYS
MPEeNI0OKEHHOW  MHCTPYKLIMH: TPU  BBIIOJHEHHUH  HM3MEPEHUY
coOupaTh 3KCHEPUMEHTANbHYIO YCTAaHOBKY U BBIYMCISATH 3HAUCHUE
MCKOMOI BETTUYHHBI

1.13

coOnrofaTh TMpaBuia TEXHUKM O€30IacCHOCTH TpU  padboTe ¢
71a00paTOPHBIM 000PYI0OBaHHEM

1.14

yKa3plBaTh MPUHLUNBI JCUCTBUS NPUOOPOB U  TEXHUYECKUN
YCTPOMCTB, XapaKTepuU30BaTb IPUHLUIILI JCHCTBUS U3Yy4YCHHBIX
npuOOpOB M TEXHUUYECKHUX YCTPOMCTB C MOMOIIbIO HX OINHUCAHUS
WCIIONIb3Ysl 3HAHMA O CBOMCTBaX (DU3MYECKUX SIBICHUH Y

HEO0OXOaUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HAXOIUTh WMHPOPMALMIO O TPHUMEpPax
MPaKTUYECKOIO0  MCHOJb30BaHUS  (u3Mueckux  3HaHUM  H
MOBCEIHEBHON KM3HM g oOecriedeHus O€30MacHOCTH TP
oOpamieHun ¢ nOpubopamMu M TEXHHYECKUMH YCTPOHCTBAMU
COXpaHEHMs 370pOBbS M COOJIOJEHHS HOPM 3KOJOIMYECKOr(
MIOBEICHUS B OKPYKaIOUIEH cpese

1.16

OCYIIECTBJISATh OTOOP MCTOYHUKOB MH(GOpMaLuu B ceTH VHTEepHET E
COOTBETCTBUM C 3aJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBG
UMEIOUINXCS 3HAHUN U MyTEM CpPaBHEHUS PA3TUYHBIX HUCTOYHHKOE
BBIICTISITh MH(POPMAINIO, KOTOpasi SIBISETCS MPOTUBOPEUYUBON HITH
MOJKET OBITh HEIOCTOBEPHOM

1.17

HCIIOJIh30BaTh npu BBITIOJTHCHUH y4eOHBIX 3aJlaHu}]
HAay4YHOMOMYJIAPHYIO  JHUTEpaTypy  (U3UYECKOTO  COAEp)KaHUS
CIpaBOYHBIE MaTepHallbl, pecypchbl ceTu VHTepHeT, BiaIeTE
npuéMaMu KOHCIIEKTUPOBaHUS TeKCTa, npeoOpa3oBaHus
nH(OpMAIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CcO31aBaThb COOCTBEHHEBIE KpaTKUC MMCbMCHHBIC 1 YCTHEBIC COO6HICHI/IS
Ha OCHOBE 2 — 3 WCTOYHUKOB WHPOpMANHH (U3HIECKOT]
COJICpKaHus, B TOM YHUCIIE MyOJUYHO JIeNIaTh KpaTKue COOOIICHUs (
pe3ynbTaTaXx MNpPOEKTOB WM YYEOHBIX HCCIEIOBaHHUM, TpHU ITOM
IrPaMOTHO HCIOJIb30BaTh W3YYCHHBIH MOHSITUHMHBIN ammapaT Kypcd
(U3MKH, CONPOBOXKIATH BHICTYIUICHUE NTPE3EHTALIUCH

1.19

MIPH BBITIOJIHEHUU YYEOHBIX MPOEKTOB U UCCIIEIOBAHUN pacTpeersTy
00513aHHOCTH B TPYMII€ B COOTBETCTBHH C IMOCTABJICHHBIMH 3aJauaMu
CIIEUTh 32 BBIMIOJIHEHUEM IUIaHA JIEHCTBUHM, aJIeKBATHO OIEHUBATE
COOCTBEHHBI BKJIQJ B JEATEIBHOCTh TPYIIBL, BHICTPAUBATE
KOMMYHHUKATHBHOE B3aMMO/ICIICTBHE, YUUTHIBAS MHEHUE

OKPY>KaOIINX

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BaTh IMOHATHA

1.2

pa3indaTh ABJICHUA 110 OMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M HY
OCHOBC OIIBITOB, JICMOHCTPUPYIOIHUX JAHHOC (bI/I3I/I‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUU H
OKpYy’KarolleM MUpE, B TOM 4uciie Gu3NYecKue SBJICHUS B IPUPOJIE
IIPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B yueOHYIO, BbIICTIATE
CYIIIECTBEHHBIE CBOICTBA (MPpU3HAKK) PUINUECKUX SIBICHUN

1.4

OIMMCbIBATb H3YYCHHBIC CBOMCTBA TElI H (1)I/ISI/I‘-I€CKI/I€ SIBJICHUA,




WCTIONB3Ysl (PU3MYECKUE BEIWYWHBI, TPH ONUCAHWUU TPABHIBHO
TpPakTOBaTh  (PU3MUECKHI  CMBICI  HCHOJb3YEMbIX  BEJIMYHH,
0003HAaUeHUSI W €IUHUIBl (U3NYECKUX BEIUYMH, HaXOAUTh
(GbopMyInbl, CBSI3BIBAIOIIUE JAHHYIO (DU3MYECKYI0 BEIWYHHY C
JIPYTMMH BETUYMHAMHU, CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH
(hU3MYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tej, (PU3MYECKUE SIBICHUS U MPOLIECCHI
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, INPH 3TOM JaBaTh CIIOBECHYH
(GbopMyNnUpOBKY 3aKOHa M 3alHCBhIBaTh €ro MaTeMaTHYeCKOg
BBIpaXXKCHHE

1.6

OOBACHITH (PU3MUECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U H
KOHTEKCTE CHUTyallMiii MPaKTUKO-OPHMEHTHPOBAHHOIO XapakTepa
BBISBJIATh TIPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 nmorm4yeckux ImaroB ¢ MOMONIBI0 1 — 2 M3YyYEHHBIX CBOMCTBY
(bu3nuecKux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3a7aud B 2 — 3 JEWCTBHUSA, UCIIOJIb3YS 3aKOHBI Y
(dbopMynbl, cBs3bIBalOlIME (U3MUECKHE BEJIWYUHBI: HA OCHOBG
aHaJM3a yCJIOBHS 3a/a4d 3aIMCHIBATh KPATKOE YCIIOBHUE, BBISBIIATE
HEJOCTaTOK JaHHBIX [UJIsl pEIIeHHs 3a/ladd, BHIOMpaTh 3aKOHBI U
¢dopmynbl, HEOOXoIUMBIE I €€ pelleHHs, NPOBOIUTHh PacuéThl Y
CpaBHUBATh MOJYYEHHOE 3HAaueHUE (U3NYECKOH BEIMYUHBI (
W3BECTHBIMU JIaHHBIMH

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIY
(u3MYeCKUX METOJOB, WCIIONIb3YysS OINHCAaHUE HCCIIeTOBaHUS
BBIJICTISITH TIPOBEPSEMOE MPEANOI0KEHNE, OLIEHUBATh MPABUIBHOCTE
TOPsIIKA TPOBEICHMSI HCCIIEIOBAHHUS, JIENATh BBIBOJIbI

1.9

MIPOBOAWUTE ONBITEI 110 Ha6J'IIO)IeHI/IIO (bI/I3I/I‘—IeCKI/IX SIBJICHUA WJIN
(bU3MYECKUX  CBOWCTB  Tel:  (HOPMYJIHUpPOBATH  MPOBEPSEMBIS
NPEANONIOKEHUsI, CcOOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOI(
000pYIOBaHUs, ONIMCHIBATh XOJ] ONbITA U ()OPMYJITMPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IPAMBIC H3MCPCHUA C HCIIOJB30BAHWEM AHAJIOTOBBIX
npuOOpoB M JaTYMKOB  (U3MYECKHX BEJIWYHMH, CpaBHUBATH
pe3yapTaThl HM3MEpPEeHUH ¢  ydé€ToM  3aJlaHHOHW  aOCOJIIOTHON
MOTPENIHOCTH

1.11

NPOBOJUTH  HCCIEJOBaHUE 3aBUCHMOCTH OJHOW  (pusmueckoy
BEJIMYMHBI OT JAPYIOW C UCIOJIB30BAHUEM MPSAMBIX H3MEPEHUN
IUIAaHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY W BBIIOJIHATH
U3MEpeHus, ciexys MNpeUIOKEHHOMY  IUIaHy, (DUKCHUpPOBATH
pe3yJabTaThl MOJyYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U rpaduKoB
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMS

1.12

MPOBOAUTh  KOCBEHHbIE  H3MEpeHUs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ M3MEpPEHHUs,  CcOOUpaTh  HKCHEPUMEHTAIbHYIO

YCTaHOBKY, CJEIysl NPEUIOKEeHHOW WHCTPYKUUHU, U BBIUYUCISTH




3HA4YCHUC BCINYNHBI

1.13

coOioaTh MpaBWjia TEXHUKH O€30MacHOCTH MpH padoTe (
1a0opaTopHBIM 000pyIOBaHUEM

1.14

XapaKTepU30BaTh NPUHLHUIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB Y
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMHCAHMS, HCIOJb3YH
3HaHUA O CBOWCTBaX (U3UYECKUX SBICHHUM UM HEOOXOJUMbI]
(u3nueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTHIC TCXHUYCCKUE yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CX€MaM U CXEMAaTUYHBIM PHUCYHKAaM, COCTABJIATH CXEMBb.
QJICKTPHUUYCCKUX ueneﬁ C IOCJICAOBATCIIBHBIM MW IapaJlICJIbHbIM
COCAMHCHUECM  JJICMCHTOB, pas3jindast YCJIOBHBIC 0003HaYEHHS
QJICMCHTOB JJICKTPUYCCKUX Lemnein

1.16

MPUBOJUTL TpUMEpHl (HaXoAWTh HHGOPMALMIO O MpUMepax
MPAKTUYECKOTO  HCMOJb30BaHUS  (u3Mueckux  3HaHUM  H
MOBCEIHEBHON KM3HM g oOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ nOpubopaMu U TEXHUYECKUMH YCTPOHCTBAMU
COXPAaHEHHUS 3J0POBbS M COOMIOJCHHUS HOPM DKOJOTHYECKOTd
MOBEJICHUS B OKPY’KAIOLIEH cpelie

1.17

OCYHIECTBIISATh TMOUCK HMH(OpManuu (U3NYECKOTO COJEP)KAHUS E
cetu IHTEpHET, Ha OCHOBE MMEIOLINXCA 3HAHUHN U MyTEM CpaBHEHHUS
JOTIONTHUTEJIBHBIX HCTOYHUKOB BBIIETATh HH(OpMAIHIO, KOTOpas
SIBJIIETCS MPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

1.18

WCTIONB30BaTh TIPH  BBITIOJIHEHUHM YYE€OHBIX 3aJlaHUd  HAYYHO-
MOMYJISIPHYIO JIUTEpPaTypy (PU3MUECKOro cojaepikaHus, CIpPaBOYHbBI|
MaTepuainbl, pecypchl ceTd HMHTepHeT; BnaaeTb npuéMamiu
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3zoBaHus WH(GOPMALIUU U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3aaBaThb COOCTBEHHEIE IINCbMCHHBIC )51 KpaTKue YCTHBI]
cooOmieHusi, 0000mas HHPOPMAIUIO W3 HECKOJIBKUX HCTOYHHUKOH
(U3NYECKOTO COMIEpKaHMsI, B TOM 4YHCIE MyOJIMYHO TPEICTaBIISATH
pe3yJIbTaThl MPOCKTHOM WIIM UCCIIEIOBATEIBCKOM JACSITEIbHOCTH, MPH
9TOM TpPaMOTHO HCIOJB30BaTh W3YYCHHBIN MOHATUHHBIA amnmapat
Kypca (GU3UKH, COMPOBOXKIATH BHICTYIUICHUE NIPE3CHTALIUCH

1.20

MIPU BBIMOJIHEHWU y4E€OHBIX MPOEKTOB U UCCIIEIOBAHUNA (PU3NUECKUN
IPOLIECCOB pacIpenessaTh 00A3aHHOCTH B TPYIIIIE B COOTBETCTBHUH (
NOCTaBJICHHBIMU 33Ja4aMM, CJICAUTh 3@ BBINOJHEHUEM IUIaH3
JNEHUCTBUMI M KOPPEKTHpPOBAaTh  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBI BKJAJ B JAEATENbHOCTb TIPYIIbI, BbICTPaUBATH
KOMMYHHUKaTUBHOE  B3aUMOJEHMCTBHE,  MpOSIBISIL ~ T'OTOBHOCTH

paspeniatb KOHQIHKTHI

9 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa3oBaHUs

1.1

HCITIOJIb30BaTh U3YUYCHHBIC ITIOHATUA

1.2

pasiindyaTtb ABJICHHA 110 OIIMCAHHIO HMX XapPaKTCPHBIX CBOMCTB M HY
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘ICCKOC SBJICHUC

1.3

pacro3HaBaTh TPOSBICHUE W3YYEHHBIX (DU3NYECKUX SBICHUU H
OKpYy’KarolleM MUpE, B TOM 4uciie Gu3nYecKue SBJICHUS B IPUPOJIE
IIPU STOM NEPEBOIUTH MPAKTUUECKYIO 3a/1ayy B yUeOHYIO, BbIICTIATE
CYILIECTBEHHBIE CBOICTBA (MPU3HAKN) (PUINUECKUX SIBICHUN

1.4

ONMKCHIBATh M3YYCHHBIC CBOWCTBA Tl W (PUIUUCCKUE SIBICHHS
UCTOJB3YsS (PU3MUYSCKUE BEIUYMHBI, MPH OMHMCAHUH TPABUIBH(
TPaKTOBaTh  (U3UUECKHH  CMBICT  HCIIOJb3YEMbIX  BEIHUYUH
00O3HAUeHWsT W CAWHHIBI (PU3MYECKUX BEJIMYMH, HAXOIMTH
GbopMyIibl, CBS3BIBAIONINE JaHHYIO (QHU3MYECKYIO BEIHYHHY
JPYTUMH BEJTMUYMHAMH, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH]
(U3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tej, (PU3MUYECKUE SIBICHUS M MPOLIECCHI
UCTIONB3YSl HW3YYEHHBIE 3aKOHBI, IMPH 3TOM JaBaTh CJIOBECHYH
(GbopMyNnUpOBKY 3aKOHa M 3alHCBIBaTh €ro MaTeMaTHYeCKOg
BBIPKEHUE

1.6

OOBACHITH (PU3MUECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U H
KOHTEKCTE CHUTyalliii TPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa
BBISIBJIATh TTPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHUE 3
2 — 3 JOrMYecKHX IaroB ¢ MOMOILIBIO 2 — 3 M3yYEHHBIX CBOMCTB3
(bu3nueckux siBIeHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacuéTHble 3afaud (omuparoluecs Ha cucrtemy u3z 2 — 3
YPaBHEHMI), HCIOIb3ysl 3aKOHbl U (OPMYJbl, CBS3BIBAIOLING
¢u3nyeckue BEIUUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauy
3allUCBhIBaTh KPAaTKOE YCIOBHME, BBIABIATh HEAOCTAIOIIUE WY
130BbITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAMMBIG
JUIsL pelleHus, IIPOBOJUTH PAcdy€Tbl U OLICHUBATh PEAIMCTUYHOCTE
MOJIYUYCHHOTO 3HAUYCHUA (1)I/I3I/I‘-ICCKOf/'I BCJINYHHBI

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELIMTh IPHU TMOMOIIY
(bu3NYeCKUX METO/I0B, UCTIONB3YS OMHCAHUE UCCIICIOBAHUS, BbIICIIATE
MPOBEPSIEMOE  NIPEANOIIOKEHNE, OLICHUBATh INPABUIBHOCTh MOPAIKY
MPOBEACHUS HWCCIENOBAHUS, JEJaTh BbIBOJABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHHI U OTIBITOB

1.9

IMPOBOJAUTDL OIIBITHI IIO Ha6J'II-OI[€HI/IIO (bHSPI‘{eCKI/IX SIBJICHUH WA
(I)I/IBI/ILIGCKI/IX CBOMCTB T€J: CAMOCTOSTEIIBHO CO6I/Ip8.Tb YCTaHOBKY H3
HU30BITOYHOTO Ha6opa O60py,Z[OBaHI/IH, OIIMChIBATb XOJ OIIbITa M €TI0




pe3ynbTathl, GOPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPUI0 TPSMBIX H3MEPECHUI
OTIpeNeIisisi CPEelHEe 3HAUYCHUE H3MEpPSEeMON BETHUMHBI ((OKYCHO(
paccTosiHie COOMparoIiel JHH3BI), 00OCHOBBIBATH BBHIOOP CIOCO04
u3MepeHust (U3MEPUTEIIHLHOTO MPUOopa)

1.11

NPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BETUYUH (
HCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUN: IUIAHUPOBATh UCCIIEIOBAHUE
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCHPOBATH pE3yibTaTh
MOJTyYCHHOH 3aBHCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaOIUIIY
rpaduKOB, JeJIaTh BHIBOJIBI IO PE3YJIHTATaM HCCIICOBAHUS

1.12

OPOBOAUTH  KOCBEHHbIE  M3MEpeHUs  (U3MUECKUX  BEIMYUH
IJIAHUPOBATh U3MEPEHHsI, COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY
U BBINOJHATh HM3MEPEHUS, CIEAYs MPEIJIOKEHHON WHCTPYKIUU
BBIUUCIIATh 3HAYEHHWE BEJIWYMHBI M AHAJM3UPOBATh IOJIYYEHHBI]
pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOMIoIaTh MpaBWJIa TEXHUKM OE€30MacHOCTH TMpH  PadoTe  (
71a00paTOpHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKH H3YYCHHBIX (DU3HUUYCCKUX MOJETeH
MaTepuaigbHasi TO4yka, aOCONIOTHO TBEPAOE TENo, TOYEYHBIN
UCTOYHHUK CBETa, Jyd4, TOHKas JIMH3a, [JIaHETapHas MoOJeib aToMa
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7pa

1.15

XapaKTepu30BaTh MPHHLIUIBI JCHCTBUS HM3YYCHHBIX NPHOOPOB ¥
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OINMCAHUs, HCIOJIb3YS
3HaHUS O CBOMCTBax (U3UYECKUX SIBICHUM M HEOOXOAMMBIq
(u3nyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHBIE PUCYHKH W3yYCHHBIX
TEXHUYECKUX  YCTPOWCTB, U3MEPUTEIFHBIX ~ TIPUOOPOB Y
TEXHOJIOTMYECKHUX IMPOLECCOB MPU PEIICHUH y4eOHO-MPaKTHUYECKUN
3aJa4, ONTHYECKUE CXEMBI AJIsl IOCTPOECHUS N300paKeHHUH B IIIIOCKOM
3epKajie ¥ coOuparoeil JuH3e

1.17

NPUBOJIUTH TPUMEPHl (HAXOAUTh WHPOPMALHUIO O MpPUMEpax
MMPAKTUYCCKOT' O HUCITIOJIB30BAaHUA (1)I/ISI/IT-ICCKI/IX 3HAaHUU H
MOBCEIHEBHOM O KM3HM JUIsl obOecrieyeHUs: 0e30macHOCTH  IpY
oOpameHun ¢ mnpubopaMu ¥ TEXHUYECKUMU YCTPOMCTBAMHU
COXpaHCHHS 370pPOBbsS M COOJIOJCHHUS HOPM 3KOJOTHYECKOI(
TIOBEJICHUSI B OKPYIKalOIIeH cpeie

1.18

OCYHICCTBIISATh IMOUCK HH(pOpManwu (U3NIECKOTO COJCPIKAHUS H
cetu MuTEpHET, CaMOCTOATENBHO (HOPMYIUPYSI MOMCKOBBIA 3ampocC
HaxOJWUTh IYTH ONpPENENCHUS  JIOCTOBEPHOCTH  IOJIYYEHHOM
uHbOpMallMl Ha OCHOBE MMEIOIIMXCS 3HAHUM U JOTOJTHHUTEIbHBIX
HMCTOYHHUKOB

1.19

HCIIOJIb30BaTh IIPHW  BBIITOJHCHHUHU y‘-Ie6HBIX 3aﬂaHHﬁ HAay4HO-




MOMYJISIPHYIO JIUTEPATYypy (PU3MUYECKOTO COJECpP’KaHUs, CIIPaBOUYHBIE
Marepuainbl, pecypchl cetu VHTepHer; BianeTs NpUEMaMH
KOHCIIEKTUPOBAaHUSl TEKCTa, IMpeoO0pa3oBaHus HHPOpMALUN U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHMS H3
OCHOBE HMH(GOpPMAalMUM M3 HECKOJBKMX HCTOYHUKOB (U3UYECKOT]
CoJlepKaHusl, MyOJIUYHO MPEJCTaBIATh PE3yJIbTaThl MPOEKTHON WIIN
UCCIIEIOBATENILCKOM  NIeATEIbHOCTH, MNpPU  3TOM  T'PaAMOTH(
UCTIONB30BaTh M3YUYEHHBI TOHATUWHBIMA ammapar U3y4aeMord
pa3znena (QU3MKHM M CONPOBOXKAATH BBHICTYIUICHHE Ipe3eHTaLueH
y4€TOM 0COOEHHOCTEH ay TMTOPUN CBEPCTHUKOB

1.21

IIPU BBINOJIHEHWU Y4€OHBIX MPOEKTOB U UCCIIECIOBAHUNA (PU3NUECKUN
MIPOLIECCOB PACHPENEIIATh 00S3aHHOCTU B IPYyIMIE€ B COOTBETCTBHUHM (
IIOCTABJICHHBIMU 33Ja4aMH, CIEAWTH 32 BBIIOJHEHUEM ILUIAH3
NEUCTBUMI M KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLIEHUBATH
COOCTBEHHBIH BKJAJ B JAEATENbHOCTb TPYIIBI, BbICTPaUBAaTH
KOMMYHHKaTUBHOE  B3aUMOJACWCTBHE,  MpOSIBISIL ~ TOTOBHOCTH

paspenatb KOHQIHKTHI

TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
. HaumenoBanue
o/ pa3aesioB U TeM

NPOrpaMMblI

Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpPa

11 ®dusuka - HayKa o

pupoae
12 duznueckue
' BEJIMYMHBI
13 EcrecTtBeHHOHAYUYHBIN

MCTO/J IMTO3HAHUA

Hroro no pasacity

Pa3znea 2. [lepBoHayasibHbIE CBEJeHUS 0 CTPOCHUU BellleCTBA

2.1 CtpoeHue BelecTa

JIBrxeHune n

2.2
B3alMOJEIHCTBHE

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
(undposbie)
Bcero Kontp Hpakr o0pa3oBaTe/bHbIE
padoTsl  padoThI pecypes

) bubmuoreka [JOK
https://m.edsoo.ru/7f416194

) | bubmuoreka [JOK
https://m.edsoo.ru/7f416194

) | bubmuoreka [JOK
https://m.edsoo.ru/7f416194

6

1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK

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




qaCTull BCIICCTBaA

Arperataeie
23 P 2
COCTOSIHUS BEIIECTBA
Hroro no pazneny 5

Paznen 3. /IBuskeHune U B3aUMO/IeiicTBHE TeJl

31 Mexanuueckoe 3
NIIBIOKEHUE
39 HNuepnus, macca, 4
IUIOTHOCTD
3.3 Cuna. Bune! cun 14 1
Hroro no pazneny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua
JABJICHUS TBEPIBIMHU

4.1 3
TeJIaMH, JKUAKOCTIMH U
razaMu

4.2 JlaBiaeHue KUIKOCTH 5
AtmochepHoe

4.3 6
aBIIEHUE
JleicTBHE KUAKOCTH U

4.4 rasa Ha orpy>kK€HHo€ B 7 2
HHUX TEJIO

Hroro no pazneny 21

Pazgen S. PaboTa 1 MOIIHOCTB. JHEPrUst

5.1 Pa6ota u mourHOCTH 3
5.2 [IpocTeie MexaHU3MBbI 5
53 Mexanuyeckas 4 1
SHEprus
Hroro no pazneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME

12

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorekxa [JOK
https://m.edsoo.ru/7f416194




8 KJIACC

KoaunuyecTBo 4acoB

HaumenoBanue
Ne
o/ pa3aesioB  TeM B KounTpoabn
cero
NporpamMmbl bIe padoThI

Paznen 1. TenyioBblie ABJICHUSA

Crpoenue u
1.1 CBOICTBA 7
BEIIECTBA
TennoBbie
1.2 21 1
MIPOLIECCHI
Hroro no pazneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DNEeKTpUYECKHE
3apsibl.
2.1 3apsKeHHbIE 7
Tejla U uX
B3aHUMOJICICTBHE
ITocTtosHHEBIN
2.2 AIEKTPUYECKUI 20 2
TOK
)3 MarauTHsie 6 |
SIBIICHUS
24 DJIEKTPOMArHuTH 4
ast MUHAYKIUs
Hroro no pasneny 37
PesepBHOE BpeMst 3
OBIIEE
KOJIMYECTBO 68 4
YACOB I10
ITPOTPAMME
9 KJIACC

Ne HaunumenoBanne KoJunuyecTBo 4acoB

IIpakTnyeck
e padoThbl

1.5

14.5

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f418
lce

bu6mmorexa [IOK
https://m.edsoo.ru/7f418
lce

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
lce

but6mmoreka [IOK
https://m.edsoo.ru/71418
lce

but6mmoreka [JOK
https://m.edsoo.ru/71418
lce

bubnmoreka [JOK
https://m.edsoo.ru/7f418
lce

DJIEeKTPOHHbIE



n/ pa3feiioB M TeM B KoHnTpoabH IIpakTHYeck
cero

1| NMPOorpamMmmbl ble padoThbI ue padoThbl

Pa3zgen 1. Mexannueckue iBJICHUA

Mexannueckoe

11 JABMDKCHUEC U 10 1

CIIOCOOEI €T0

OITMCAHU
12 BzanmonelicTBue 20 | 3
el
13 3aKOHEI 10 3
COXpaHEeHUs
Hroro no pazneny 40

Pasznen 2. Mexannyeckue K0J1e0aHUA M BOJHBI

21 Mexannueckue 7 3
KOJIEOaHUA
29 Mexannueckue 2 | 3

BOJIHBI. 3BYK

Hroro no pazneny 15

Paznen 3. 3ﬂeKTpOMaFHHTHOC IOJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

OneKTpOMarHuTH
o€ 1oJie u
3.1 6 2
DJIEKTPOMArHUTH
bI€ BOJIHBI
Hroro no pazngeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

3aKOHBI
4.1 pacrpocTpaHeHu 6 2
s CBeTa

JInH3EI U
4.2 OIITHYECKUE 6 3
puOopbI

4.3 Pasznoxenune 3 2

(undposbie)
oOpa3oBaTe/ibHbIE
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4a6
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Hroro no pazneny

Pa3nea 5. KpanroBnle IBJIeHUS

Hcnyckanue u
5.1 MIOTJIOLIEHUE
CBETa aTOMOM

59 Crpoenue
' aTOMHOTO siIpa
53 Snepubie
peakuuu

Hroro no pazneny

Pa3nea 6. IloBTopuTe1bH0-0000111a101M I MOYJIb

IToBTOpEeHUE U
00061eHne

6.1 coJiepKaHus
Kypca QU3UKH 32
7-9 xnacc

Hroro no pazneny

OBILIEE
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YACOB T10
[IPOI'PAMME
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