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PaGouast mporpamMma OpHMEHTHpPOBAaHA Ha IIE€JEBbIE NPHOPUTETHI, C(HOPMYIUPOBAHHBIC B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS

MAOQOY COL Ne56

Ha wm3yuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOI'O OO0IIETro 0oOpa3oBaHMs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kinacce — 68 yacoB (2 yaca B

HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
COAEPXAHUE OBYUYEHUS
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HPUOOPBHI.
[TorpemHocTs n3MepeHuil. MexayHapoaHasi CHCTeMa €IMHHLL.

Kak ¢msuka m apyrue ecTecTBeHHbIE HAyKH HM3Yy4aloT Mpupony. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
SKCHEpPUMEHT IO IPOBEpKE TuIore3, OO0bACHEHHE HalmonaemMoro sBieHus. OmnucaHue
(bU3nYeCKUX SIBICHUH C IOMOLIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnyeckue npuOOpsl U MpOLEAYpa MPSAMbIX U3MEPEHHH aHaJIOrOBBIM M LHU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne HeHbl JeIeHNs HIKalbl K3MEPUTEIBLHOTO MPUOopa.
W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TE.

kv

WN3mepenne TemriepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEeMIIepaTyphl.
6. IlpoBeneHue wuccienoBaHHMs NO MNPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapUKa,
MYIIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTYCKA.

Pa3nen 2. [lepBonavaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmxenne dvactul BeniecTBa. CBsA3b CKOPOCTH JBHXKEHHS YacTUI[ C TEMIIEPATypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. B3auMopaeiicTBHe dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(KpuCTaITHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO ABMIKEHUS.



2. Hab6monenue nuddysun.
3. HaGnronenue siBIeHUA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTAIKMBAHUEM YaCTHI]
BELIECTBA.

Jlabopamopnwvie pabomot u onvimeol.

1. OueHka auamMeTpa aToMa METOJIOM PSAOB (C UCIOIb30BaHueM (pororpaduii).

2. OmbITHI 10 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.

3. OnbITHl IO OOHAPYKEHHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABUkeHUE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tenl. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakTepucTuka B3aumojeiicTBus Tten. Cuna ympyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpa. fIBieHHe TATOTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HampaBI€HHBIX IO
onHOM npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKOJIbXKEHHUSI U TPEHHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habumronenue siBjaeHMs] UHEPIUH.

HabGmonenre n3mMeHeHus: CKOPOCTHU MPU B3aMMOJICHCTBUH TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenrie CKOPOCTH PaBHOMEPHOTO JBIDKECHHS (IIapuKa B JKUJIKOCTH, MOJEITH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

2. Ompenenenue cpeiHeld CKOPOCTU CKOJBXEHHS OpycKa WM IIapUKa MO HAKIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOTO Tea.

4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (IedopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBKEHHUsS OT Beca Teja U
XapakTepa COMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETTUUEHUS qaBieHus. JlaBnenue ra3a. 3aBUCUMOCTD

A

JaBJIeHUA Ta3a OoT 00bEMa, Temmepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIEHUS JKUIKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Ombir Toppuyennu. M3mepenue atmocdepHOro MaBlieHUs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl i wu3MepeHus
aTMoc(epHOTo TaBICHHUS.



JlelicTBuE )XUAKOCTH U ra3a Ha NOrpy>kEHHOE B HUX TeNo. BrlTankuparomas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTB JaBJi€HUS ra3a OT TEMIIEPATYPBHI.

2. Ilepenauya naBneHUs KUIKOCTHIO U ra30M.

3. Coolmaronmecs: CoCy/Ibl.

4. T'mapaBinyeckuil nmpecc.

5. TlposiBneHue necTBuss aTMOCHEPHOTO TaBJICHHS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT OOBEMa MOTPYKEHHOM dYacTU Tena u
MJIOTHOCTHU KUIAKOCTH.

7. PaBEHCTBO BBITAJKUBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

8. YcinoBue IIaBaHMs TeN: IUIABAHME WJIM IIOTPYKEHHE Tel B 3aBUCUMOCTU OT

COOTHOIIIEHHUS IUIOTHOCTEH TejIa B KUIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B KHUJKOCTb
4acTH Tela.

OnpeneneHue BHITAIKUBAIOLICH CHIBI, ACUCTBYIOLIEH Ha TelIO0, NOrPyKEHHOE B
KUJKOCTB.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOWICH CHIBL, JACUCTBYIOLIEHM Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUAKOCTb YacTH TeJla U OT IJIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcieHUEe €
Ipy30H0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprus.
Mexanunueckas padboTta. MoIHOCTb.

HpOCTHe MCXAaHU3MBIL: pblYar, 6J'IOK, HaKJIOHHasA IIJIOCKOCTbB. HpaBI/IHO paBHOBECUA

pbr4ara.

HpI/IMCHeHI/Ie [MpaBujia paBHOBECHUA pblUara K 6J10Ky. «3o0110TOE IIpaBHUJI0» MCXAHUKH.

KIIJ mpocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.
Mexanuyeckas sHeprus. KuHetmueckas W mnoTeHUMalIbHas »Heprus. lIpeBpainenne

OJIHOTO BHa MEXaHUYECKOMH OHEPIUu B ,Z[perfI. 3aKkoH COXPAHCHUSA DHCPIUH B MCXAaHHUKCE.

Hemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopnuvie padbomot u onvimol.
1. Ompenenenue paboOThl CHJIBI TPEHHs NPU PABHOMEPHOM JIBKEHMHM Teja IO
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue yca0BUM paBHOBECHUS pblyara.
3. WNsmepenne KIIJl HakTOHHOM MIIOCKOCTH.
4. HW3ydeHune 3aKOHA COXPAHEHUS MEXAaHUUYECKOM SHEPTUU.
8 KUIACC

Pa3nea 6. TenioBblie IBJICHUS.

OCHOBHBIC TIOJIOKCHUS MOJICKyJIHpHO—KHHGTH‘ICCKOfI TCOpHUU CTPOCHHA BCIICCTBA. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJISIPHOKUHETUYECKON TEOPHH.



Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUHN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KanWwULIpHbIE siBlieHUs. TeruioBoe
pacIIMpPEHHE U CKATHE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMXKEHHS YacTHL.
Buyrpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH JHEpruu: Tervionepenada u
coBepirieHre paboThl. BUIbI TEIUIONEpEaun: TeIIONPOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.

KonuuecTBo TemyioThl. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TEermaoBoe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. [lnaBneHue um oTBepleBaHUE KPUCTAILTUYECKHX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. VYnenpHas Teruiora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYphl KHUIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ TtemmoBoro nsurarens. Temsosbie
JIBUTATEIM U 3alIUTa OKPY>KaroUIed Cpeibl.

3aKOH COXpaHEHUs U IPEBPALLECHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

HabGmonenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.
HaGmronenue TeniaioBoro pacuimpeHus Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIQXKICHUH.
[IpaBuna n3mepeHus TeMiepaTypsl.

Bunb! Teruionepenayu.

OxaxkJIeHue MPpU COBEPIIIEHNUU PabOTHI.

9. HarpeBanue npu coBepiieHnH padOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHUE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HabnroneHune KUMeHUs..

12. HabmroneHue nocTosHCTBA TeMIEepaTyphl IPH IJIaBJICHHUH.

13. Mopenu TeIIOBBIX ABUTATENIEH.
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Jlabopamopuvie pabomol u onvimal.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYIISIPHOTO MPUTSKESHUS.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OMBITE IO Ha6JHO)ICHI/IIO TCIIJIOBOI'0 paCllIMpCHUs ra3oB, )KI/II[KOCTeﬁ n TBépI[BIX TEII.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHUS BO3AyXa OT e€ro o0béMa u
Harp€BaHusg WU OXJIAXKICHUA.
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6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKAa KHUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIEPATYypHI.

7. HabmioneHue n3MeHEHHs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe TeIrulonepeaayd u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBieHMs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOJHOM U ropsiueil BOJIbI.

9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpH TEIJI0O0OMEHEe C
HarpeThIM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenne yaenpbHOU TEIIIOEMKOCTH BEIIECTBA.



11. UccnenoBanue npouecca uCnapeHus.

12. OnpeneneHre OTHOCUTENIBHON BJIAXXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIJIOTHI IUIABJICHUS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuszanus Tenl. J[Ba poma 3JIEKTpHUUECKUX 3apsAloB. BzaumonelcTBHe 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSOKEHHBIX TE€J1 OT BEJIMYMHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMHu).

Onektpuueckoe nosie. Hanpsok€HHOCTH anekTpudeckoro nois. [IpuHuun cyneprno3unun
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OnekTpuuyeckoe HampspkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka ILenu.
[locnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTPUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3HEpruH B ObITy. KOpoTKOE 3aMbIKaHue.

[locTostHHbIE MarHuThl. B3aumopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )KM3HU Ha 3emuie. OnbIT Dpcreaa. MarautHoe noiie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. JeiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue  HneKTpOMarHUTHOM  uHAyKuuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa aNEeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoCTBO U IEHCTBHE IIEKTPOCKOIIA.
DNIEeKTpOCTaTUYECKass UHTYKIIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUUYECKOTO MOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JlelcTBUSA DIIEKTPUYECKOTO TOKA.

10. DnexkTpuyecKuii TOK B KUJIKOCTH.

11. T"a30BbIi1 pa3ps.
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12. 3mepenue cuiibl Toka aMIepMeTPOM.

13. U3mepenHue 31eKTpuuecKOro HanpsKeHUs: BOIIBTMETPOM.

14. PeoctaTt 1 MarasuH CONpOTUBIICHUM.

15. B3aumoelicTBHE MOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs MMOJTOCOB MarHUTa.
17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmbIT OpcTena.



19.
20.
21.
22.
23.
24.
25.

MaruutHoe noJie Toka. IJEeKTPOMArHHUT.

JlelicTBME MAarHUTHOTO TTOJIS1 HA MPOBOJHUK C TOKOM.

DIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

Uccnenosanue sBICHUS 3JIEKTPOMATHUTHON UHYKIIVH.

OnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimeol.

1. OnbITel 10 HAOTIOACHUIO STEKTPU3ALUH TEJ UHIYKIIUEH U MPU CONMPUKOCHOBEHUU.

2. MHccnenoBanue OeiCTBUS AIIEKTPUYECKOTO OIS HA TPOBOAHUKH U JIUAJICKTPHUKH.

3. CoOopka u mpoBepka pabOThI AIEKTPUICCKOM IIEMTU MTOCTOSTHHOTO TOKA.

4. H3mepeHue U peryJupoBaHUE CUIIBI TOKA.

5. H3mepeHue u peryaupoBaHue HAMPsKEHUSI.

6. MHccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Ye€pPe3 PE3UCTOP, OT COMPOTHUBICHUS
PE3UCTOPA U HATIPSKEHHSI HA PE3UCTOPE.

7. OmnbITel, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTh  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHS U MaTepHana.

8. IlpoBepka mpaBwia CIOXEHHS HANPSHKCHUH TPU TIOCIEAOBATEIILHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jijisl CHIIBI TOKA IIPY MapaUIeTbHOM COEIMHEHUHU PE3UCTOPOB.

10. Onpenenenre paboThHI SNEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

11. OnpeneneHrie MOITHOCTH IEKTPUIECKOTO TOKA, BBICISIEMOI Ha pe3UCTOpe.

12. UccrnenoBanue 3aBUCHMOCTH CHIIBI TOKa, HAYIIETO Yepe3 JIAMIIOYKY, OT HaIlPsDKEHHS
Ha HEW.

13. Onpenenenne KI1/] narpesarensi.

14. UccrnenoBanue MarHuTHOT'O B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15. 3ydeHne MAarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHHTOB TPH WX OOBCJAWHCHUU H
paszieneHnu.

16. ccnenoBanue AeCTBHS SJEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS KaTYIIKA C TOKOM U
MarHuTa OT CHJIBI TOKA M HAIPABJICHHUS TOKA B KaTYIIKE.

18. N3yuenue aelicTBUS MarHUTHOTO TIOJISL HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue U u3y4eHue paboThl 2IEKTPOIBUTATEIS.

20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.

21. OnBITEl 1O WCCIEIOBAHUIO SIBICHHUS SJICKTPOMArHUTHOW WHAYKIIMH: HCCIIEOBAHUE
M3MEHEHUH 3HAaYeHHsI U HAIPaBIEHUS MHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBLHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsiMOiMHENHOEe ABMkeHue. HepaBHoMmepHoe
npsSMOJIMHEHOE NBIKeHHe. CpemHsisi U MrHOBEHHAs CKOPOCTh Tela TpPH HEPaBHOMEPHOM
JIBIKCHUH.

Yckopenue. PaBHoyckopeHHOE TpsMoHHEHOe ABMkeHne. CBoOoaHoe naaeHue. OnbIThI

Tl'amunes.



PaBHOMepHOE nBWXEHHE MO OKpYKHOCTH. [lepuon m wactora oOpameHus. JluHeitHas u
yraoBasi CKopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepsbiit 3akoH HprotoHa. Bropoi 3akoH Herotona. Tperuit 3akoH Herotona. IIpuHiun
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: CUJIa TPEHUS CKOJIBKEHHUSA, CUJa TPEHUs
IIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TSATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmxenue 1a"Her Bokpyr Connupa. IlepBas kocmmueckas ckopocts. Hesecomocts u
HIEPErpy3KHu.

PaBHOBecue MaTepuanbHOU TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsokecTH.

HNmnynec Tena. M3menenue umnynbsca. Mmmynsc cunbl. 3aKOH COXPaHEHUS HMMITYJIbCA.
PeakTuBHOE BUKEHUE.

Mexanuueckass pabota U MOUIHOCTh. PaboTa cuil TSDKECTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
IToreHnnanbHas sHEPrus cxaroi npyxunel. Kunernueckas sHeprusa. TeopeMa 0 KUHETUUECKOM
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnrogeHue MeXaHHMUECKOIO ABM)KEHHUS T€Jla OTHOCUTENIBHO PA3HbIX TEJ OTCUETA.

2. CpaBHeHME IIyTEH U TPACKTOPUM JBUKEHMS OJHOIO M TOrO XK€ Tela OTHOCHUTEIBHO

pa3HBIX TEJ OTCYETA.

3. HM3mepeHue CKOPOCTH U YyCKOPEHUS NPSIMOJIMHEWHOTO IBUYKEHUS.

4. HWccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

5. HabmroneHue ABUXKEHMS Tella MO OKPYKHOCTH.

6. HabmroneHue MexaHUYECKUX SIBICHUM, POUCXOIAIINX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl Teja U JEHCTBYIONIEH Ha HETO CUJIBL.
8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeI.
9. H3MmeHeHue Beca Tena pu YCKOPEHHOM JIBUKEHUU.
10. Ilepenava umnyinabsca Npu B3aUMOAEHCTBUM TE.
11. IlpeoOpa3zoBaHus 3HEPTHH MTPH B3aUMOJICHCTBUU TEII.
12. CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13. CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIPYTOM B3aMMOAEHCTBUH.
14. HaGnroneHue peakTHBHOTO JIBUYKEHUS.
15. CoxpaHeHre MeXaHMYECKON SHEPTUU ITPU CBOOOTHOM MaJCHUH.
16. CoxpaHeHre MEXaHMYECKON SHEPTUH ITPU IBUKEHUH TeJa MO JEHCTBUEM NPYKUHBI.
Jlabopamopuvie padomol u onvimel.
1. KoHcTpyupoBaHHe TpakTa AJii pa3roHa U JajbHEHIIEro paBHOMEPHOTO JIBH)KCHUS
[IapUKa WIH TEJIEKKH.

2. OrmpeneneHue CpeIHE CKOPOCTH CKOJIbXKEHUsT OpycKa WM JABMKEHHs HIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tella MpU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka THIIOTE3BI: €CIOM TPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOU
CKOpPOCTH MNYTH OTHOCATCA KakK pAan HEYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
MMPOMECIKYTKHU BPEMCHU OAUHAKOBBLI.

HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMaJbHOTO
JIABJICHHUSL.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenre pabOTHl CWIIBI TPEHUS TPH PABHOMEPHOM JIBIDKEHHH Tela IO
TOPH30HTAILHOW TOBEPXHOCTH.

OmnpeneneHne pabOThl CHIIBI YIPYTOCTH INPH NOABEME Ipy3a C HCIOIb30BAaHHEM
HEIIOABUKXHOT'O YU ITOABUXKHOT'O 6JIOKOB.

W3yueHne 3akoHa COXPAHEHUS SJHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWM: MEpHOA, 4acToTa,
aMmIuTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0JIe0aTEIbHOM JIBHKEHUU.

3aryxarwmue konebanus. BeiHyxkneHnble konebanus. Pesonanc. MexaHnueckue BOJHBI.
CaolicTBa MexaHndeckux BoJiH. [IposiosibHbIE U OnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneOaHuil TN MO AEMCTBUEM CUIIBI TSKECTU U CHIIBI YIPYTOCTH.

2. HaOmronenue konebaHuii rpy3a Ha HUTU U Ha NIPY>KUHE.

3. HaOmoneHue BBIHYX/IEHHBIX KOJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHHe IPOIOJIBHBIX U IONEPEYHBIX BOJIH (HA MOJAEIIH).

5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AxycThyecKuil pe3oHaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue yacTOThI U NEpr0/ia KoJeOaHUI MaTeMaTHYECKOTO MassTHUKA.

2. OmnpenenexHue 4acTOTHI U NEPHOJIa KOJIEOaHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoja KosieOaHUI MOJBEIIEHHOTO0 K HUTH Ipy3a OT
JUINHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH MEpHOAA KOJeOaHUI MPYKUHHOIO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHW# Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpysa.

6. OmBITBl, JE€MOHCTPUPYIOIIME 3aBHUCHUMOCTb IE€pHOAa KoJeOaHUH MpyKUHHOTO
MasiTHAKA OT MacChl IPpy3a M KECTKOCTH MPYKUHBI.

7. W3mepenne yCKOpEHHUs CBOOOIHOTO TMaICHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE TOJie. DJIEKTPOMarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 37IEKTPOMArHMTHBIX BOJIH JIJISI COTOBOM

CBsI3H.

DneKTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.



2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3ydeHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TeedoHa.

Pa3gen 11. CBeToBLI€e IBJIEHUS.

JlyueBas monenb cera. Vcrounuku cBera. [IpsMonnHeliHOe pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomiienue cBera. 3aKoH IpeaoMiieHUs cBeTa. 1loHOEe BHYTpEeHHEe OTpakeHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa U
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OmnbiTel HtoToHa. Cii0KeHUE CIIEKTPaIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMoNMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Toyuenue n300pakeHUii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnienue cBeTa.

OnTu4eckuii CBETOBOI.

Xon styueit B coOnparomieii JmHse.

Xox J1ydeil B paccenBarolei JTMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

9. Tpunuun peicTBus oToamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogensb rnasa.

11. Pa3noxxenue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX LIBETOB.
Jlabopamopnwvie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHUsI CBETOBOTO JIy4ya OT yIJia MaJeHusl.
2. W3ydeHue XxapakTepUCTUK U300paKeHUs PEMETa B IFIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIjla NaJcHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUIIBI COOMpArOILei TUH3BL.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJEHHWU 4Yepe3 LIBETOBBIC
(UIBTPBL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMa bopa. Menyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- m ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyxnonnas wmopnens aromHoro sapa. Mszoromel. PaanoaktuBHble mnpeBpameHus. llepuon
M0JIypacnasa aTOMHBIX sJIEP.

SAnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

SAnepnas sHepreTuka. JleiicTBUS paaOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

el A G
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CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.
CrnexTpbl pa3aMyHbIX I'a30B.
CrnexTp BoaoOpoIa.
Habmroienue TpexkoB B kamepe Buibcona.
Pabora cuéruyrka MOHU3UPYIOMINX U3TYUCHH.
. Perucrpanus uznydeHus NpUpOJHBIX MUHEPAIOB U IIPOLYKTOB.
ﬂa&opamopnue padomul u onvimol.
1. HaOGmroneHue CIIOMIHBIX U TUHEHYAThIX CIEKTPOB U3TyUYCHHUS.
2. HWccnepoBaHue TpPEKOB: HM3MEPEHUE DHEPrMM YacTHUIIBI 10 TOPMO3HOMY MYTH (I10
¢dororpadusim).
3. HM3mepeHue paguoakTUBHOTO (hoHA.
IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.
[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAY/Ib MpeJHa3HaueH [UIsl CUCTeMaTH3aluk U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUN
BCETO KypcCa (1)I/ISI/IKI/I, a TaKKC JIA MOATrOTOBKHM K OCHOBHOMY IroCyJapCTBCHHOMY 3K3aMCHY IO

I

buznke 151 00yJaroMKXCsl, BBIOPABIIKUX 3TOT YU€OHBIHN MpeaMeT.

[Ipp wu3ydyeHUH JAaHHOTO MOAYJS PEATUZYIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX 0OeCredmBacTCs JOCTHIKEHHE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yudeHus, (popMupyercs e€CTeCTBEHHOHAy4dHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI IOTYYCHHbIC 3HAHUS,
peuaTh 3aJ1a4M, B TOM YUCJIE KAYeCTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOIO pa3jiesia pealin3yeTcs 3a CYET TOro,
4TO 00yYaroLIUeCs BBHIOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HAa OCHOBE IMOJIYY€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (U3UUYECKUE SBICHUS
B OKPYKaroUIed MPUPOJE U MOBCEIHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbl MCCJIENOBAHUS (DU3UYECKUX SBJIICHHM, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HamOOIee Ba)XHBIX JIOCTIXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTHUYECKOTO HCIOIB30BAHMUS PA3JIMYHBIX HMCTOYHHUKOB JHEPTrUM Ha OCHOBE
3aKOHa MPEBPAILICHUS K COXPAHEHHS BCEX M3BECTHHIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPCIAMETHBIX O6p330BaTCJ'II>HBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (u3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE MHTEPEca K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hru3nyecKoi
HayKH;

- IEHHOCTHOE OTHOIIEHHUE K TOCTHKECHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OOCY>KICHUH OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HAayKu: €€ TrapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATETLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TebHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTU Oe30macHoro obpas3a *KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH TMpaBWiI OE30MacHOr0 IMOBEACHHMS Ha TpaHCIOpTE, Ha JOpOrax, c
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- c(opMHUPOBAaHHOCTh HaBbIKAa peQIIeKCUH, TPU3HAHUE CBOETr0 IpaBa Ha OMIMOKY U TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyAoBOro BOCIIUTAHUSA:

- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 33Jay (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3aliM, TOpojAa, Kpas) TEXHOJIOIMYECKOH M COLMAIbHOM  HAmpaBiIeHHOCTH,
TpeOYIOMIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- HHTEpeC K NMPaKTHYECKOMY U3Y4EHHUI0 podeccuil, CBI3aHHbIX C (PU3UKOM;

7) 3K0JI0THYECKOT0 BOCTIMTAHMSA

- OpHUEHTalMsl Ha MpUMEHEHHE (U3NYECKUX 3HAHUM JUIsl pelleHus 3afgad B 00JacTH
OKpY’KaIOIllel Cpenibl, MUIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBHI
TUISL OKPYKAIOIIEeH Cpebl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UX pereHus;

8) aganTanuu K M3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHON ¥ IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIpU BBINOJIHEHWU HCCIENOBAaHUN U TPOEKTOB
(bu3MYECKOi HANPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM 4YHUCIE (QOPMYIUPOBATH HJEH,
MOHATUS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SIBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEHN B 00J1aCTH (DU3UKH;



¢ - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBIABJIATL B3aMMOCBA3U MPUPOHIL, 06H.[CCTB8. 1 3KOHOMHKHU,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUS HA OKPYXKAIOLIYI Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr chOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBIC Yy4YeOHBbIC JECHCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHBIE YUeOHbBIC ICHCTBHSA, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue aecTBUSA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBbIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3U IIPU H3YYCHHUU (1)I/I3I/I‘~ICCKI/IX SIBICHUN U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNB30BAHUEM JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIABUIATh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIOCOO pemieHust y4eOHOW (U3MYECKOr  3amaum
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA:

HCIIOJIH30BaTh BOIIPOCHI KaK MUCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
(bU3HUYECKU IKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yJbTaTaM
IPOBENEHHOTO HAOJIIOIEHUS, OIIBITA, UCCIICIOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh MIPEINOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PA3JIMYHbIE METO/bI, MHCTPYMEHTBI M 3alpOChl MPU TIOUCKE WU OTOOpe
uH(pOpMAIIUK WIH JAaHHBIX ¢ YUETOM MPEAoKEHHOW yueOHoM (hru3ndeckoi 3a1auu;
aAHAIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpMy MpeacTaBieHus WHDoOpManuu U
WUTIOCTPUPOBATh pEIllaeMble 337aud HECJIOKHBIMU CXEMaMH, JuarpamMmami, HHOU
rpaduKoi U UX KOMOMHAITUSIMH.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J€ OOCYXIEHHsS Y4eOHOro maTepuala, pe3ysbTaToB JIa0OpaTOpPHBIX pPaboT W
MIPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBHICKA3BIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHnue OJIaroXelaTeIbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHHUSAMH JPYIHMX YYaCTHUKOB JHAJIOTa,
00Hapy>XMBATh Pa3IUUYHE U CXOACTBO MMO3UIIHIM;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3YyJbTaThl  BBIOJIHEHHOTO  (PU3WYECKOrO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);

MOHUMATh W WCIOJh30BATh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPaOOTHI
IPY PELICHUU KOHKPETHOH (pu3mueckoit mpoOIeMsl;

MPUHUMATh LEJIM COBMECTHOM JIE€SITEIBHOCTH, OPraHU30BBIBATH JACHCTBUS MO €€
JIOCTHXKEHHIO: PACIIPEACIISITh POJIM, 00CYKIaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTAsi Ka4€CTBEHHOTO pE3yJibTaTa MO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA TMPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelCcTBUS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAUSX, TPEOYIOLIMX Ui PeILICHHS
(bu3nUecKux 3HaHUM;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS pelleHuil (MHIUBUAYaJIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELUICHUH IPyIIon);

CaMOCTOSITEJIbHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CﬂMOKOHTpOﬂb, IMOLUOHAJILHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJabTaToOB JesTEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YMCJI€ B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

Ipu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peueHHH (QU3UYECKUX 3aJad Wil B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI M TAKOE K€ IIPAaBO APYIOro.

MNPEIMETHBIE PE3YJIBTATHBI



K xoniy oOy4yeHuss B 7 Kjacce mpeaIMeTHBIC Pe3yNbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

UCTIOJIB30BaTh TOHATHS: (U3MYECKUE ¢ XUMHYCCKHE SIBIICHHS, HaOIIOJCHUE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYECKOE
NBW)KEHUE  (paBHOMEPHOE, HEpaBHOMEPHOE,  IPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ympyras, IUIaCTHYECKasi), HEBECOMOCTD,
COOOILAOINECS COCYIbI;

paznuyath siBreHus (audy3us, TEIUIOBOE IBUKEHHUE YaCcTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJCHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOH OChI0 BpAIICHWs, Iepejava JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH H Ta3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHUE Tell, PEBPAICHUS
MEXaHUYECKOW YHEPrui) 10 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SBJICHUN B OKPYXAIOIIEM MHUDE, B
TOM 4YHcie (pU3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW TNPHUPOJE, JNCHCTBUE CWIIBI TPEHUS B TPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE PHIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEeBOAUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh M3YYECHHBIE CBOIMCTBA Tel M (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3MUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpmOro TeENa, JKUAKOCTH, Ta3a), BBITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIe3HOT0 JCUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHIMAIbHAS DHEPTHsl), IPU ONMCAHUH TMPABUIHHO
TPaKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NYECKUX BEIMYMH, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TPaQUKH H3YYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIUYHH,

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPaBUIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHWYeCKOH »JHEepPruu, NpU OTOM J1aBaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA M 3aIMCHIBATh €r0 MaTEMATHYECKOE BBIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHHS, MPOIECCHI M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHTyalluii MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABISATH MPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 neicTBHA, HWCHOIB3YSd 3aKOHBI U (POPMYIIBI,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHSA 3alaud
3alUCHIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHbBIE TAHHBIE, HEOOXOAUMBIEC IJIS pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PU3NYECKON BETMUNHBI;



pacrio3HaBaTh NPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh MPH MOMOIIM (HU3HYECKHX
METOJ0OB, B OINMCAHUM MWCCICAOBAHUSA BBIICIATE IPOBEPAEMOE IIPEIIOJIOKEHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJBI 110 €T0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tesla, 00bEMa, CHIIBI U
TeMIIepaTypbl C UCIOJb30BAHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM a0COIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCII0JIb30BAaHUEM IIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS TeJla, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TPEHUS OT IUIOLaau
CONPUKOCHOBEHMSI TeJl, CHJIbl YNPYTOCTH OT YIJIMHEHUS NPYKUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTW Tela W OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHMS TeJN, YCJIOBMM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEIOBaHMs, COOMpaThb YCTAHOBKY M  BBINOJHATH
U3MEpeHusi, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOyYECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOJIHIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOAUTH KOCBEHHBbIE W3MEPEHUS (PU3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUsS CKOJIBXKEHUSA, JaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLas Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKLUU: TIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

coOnrofaTh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMINBI JEHCTBUS NpUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OApOMETp, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JAEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIONIPOBOJA, THUAPABIMYECKHM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJIEHUM M HEOOXOIUMbIE
¢u3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPUMEPax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM KHM3HM I OOecredyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleH cpere;

OCYIIECTBIISITh OTOOpP HMCTOYHHKOB HH(popMmaiuu B VHTepHETE B COOTBETCTBUU C
3alaHHBIM TIOUCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHUKOB BBIACISITh HH(GOPMAIUIO, KOTOpas SIBISIETCA MPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BaTh NIPU BBINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-IOMYJISIPHYIO JIUTEPATYpPY
($U3MUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE MHUCbMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE 2—3
HCTOYHUKOB MHpOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MYOJIUYHO AeNaTh
KpaTKhe COOOIICHHUS O Pe3yJIbTaTax MPOEKTOB MM y4eOHBIX UCCIICAOBAHUM, IPU ITOM
IpPaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIIJICHUE ITPE3CHTALIUEH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHHUM pacrpenesiarh 00sS3aHHOCTH B
rpYyIIIE B COOTBETCTBUHU C IIOCTABJICEHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHHEM IUIAHA
NENCTBUI, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJIEICTBHE, YUUTHIBAsi MHEHHUE OKPYKAIOIIHX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KEHUE aTOMOB W
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Telna,
HACBHIIIECHHBI U HEHACBIILICHHBIN Map, BJIA)KHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W AUAIEKTPUKHU, MOCTOSHHBIA 3JIEKTPUYECKUK TOK, MAarHUTHOE
1(0)) (K

pasznuyarh SBJIEHMS (TEIUIOBOE pACUIMpEHUE U C)KaTue, TeIulonepenada, TEeIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApEHHE, KOHJICHCALIUs,
TIJIABJICHHUE, KpHUCTAJUTA3aLNS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3JIYYCHHUE), AJICKTPU3ALMs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIECHCTBHUE
MAarHuTOB, JACHCTBUE MArHUTHOTO IIOJ Ha IPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIMSA) TIO OINUCAaHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUpPE, B
TOM 4Hcie (u3nyeckue SBICHUS B TMPUPOJC: TOBEPXHOCTHOE HATHKEHHUE U
KalWUIpHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIBI B Mpupoae, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANICKTPUYECKUE SBJICHUST B arMmocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOJIIOCOB, POJIb MATHUTHOTO TIOJISI JJIsi KU3HU Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh  BELIECTBA, YJENbHAs TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/YyXa, JJIEKTPUUYECKUHU
3apsd, CUJIa TOKA, OJJEKTPUYECKOE HAMNpPsDKEHHWE, CONPOTHUBJIIEHHWE IIPOBOJHHUKA,
yIIeJIbHOE CONPOTUBIIEHHE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIONb3YyEeMbIX BEJIUYHUH,
0003HAUCHHSI ¥ eITUHHIbI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC IIOJIOKECHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
IOPUHLMII CYNEPHO3ULUMN T1O0JeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3HUYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTHPOBAHHOI O Xapakrepa: BBISBIIATH
NPUYHMHHOCIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX INaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTth pacuéTHble 3amadyd B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBalOIlMEe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELICHUS 3aJayH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIsl €€ PELICHUs, IPOBOJUTH PACUETHI U
CpaBHUBATh MMOJIyYCHHOE 3HaUCHNE (PU3NUECKON BETMYUHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IOMOIMIM (PHU3HUECKUX
METO/OB,  MCIOJIb3ysd  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
IIPEIIIOJIOKEHNE, OLICHMBATh IIPAaBUIIBHOCTh IIOPAAKA IIPOBEIEHUS MCCIEIOBAHHUSA,
JIeJIaTh BBIBOJIBL;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsApHbIE SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JIYYEHHUH OT LIBETa
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTHM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alus Tel W
B3aUMOJICVICTBUE DJJIEKTPUYECKHUX 3apsA0B, B3aUMOJEHUCTBUE ITOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW IOCTOSHHBIX MAarHUTOB, ACMCTBUS MarHUTHOTO IOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DJIEKTPOABUIATEIS
IOCTOSIHHOTO TOKa): (hOpMyJMpOBaTh IPOBEPSEMbIE MPEANOI0KEHUsA, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO O00OpyJdOBaHMs, ONMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBATh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAJKHOCTH BO3yXa,
CWJIBI TOKA, HANpsOKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
(¢U3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMUYUHBI OT JPYroi C
UCIIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb COMPOTHUBICHHS NMPOBOJHUKA OT
€ro JUIMHBI, TUIO[AJAN MOMEPEYHOr0 CEYEHUsI U YIAEIbHOTO CONPOTUBIICHHS BEUIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYILIET0 Yepe3 MPOBOIHUK, OT HANPSKEHNs HA IPOBOJHUKE,
UCCIIEOBAHKUE TIOCIIEIOBATEIBHOTO W MApaJUIE]bHOTO COECJUHEHWM NPOBOJHUKOB):
IUITAHUPOBATh HCCIe0BaHUe, cOOMPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEAYs



IPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh PE3y/bTaThl NOJYYEHHON 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIECHUE NTPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEAys
IPEJI0KEHHON MHCTPYKIMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonxaTh MNpaBWia TEXHUKM Oe3omacHOCTHM Ipu pabore ¢ JabOpaTOPHBIM
0o0opyI0BaHUEM;

® XapaKTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX HIPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OHNOpPOH Ha MX OmucaHMs (B TOM 4HCIE: CHCTeMa OTOIUIEHHS JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HarpeBaTelIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTeNb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HE00X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTENbHbIE MPHOOPHI 110
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHX LIEeNel ¢ MOCIE0BaTEeIbHBIM U MapauIeibHbIM COEJUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

e [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpHUMEpax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYy’Karollel cpee;

® OCYILECTBJIATh IMOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAHUM M TyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpasi SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCIOJB30BATH NP BBHITOJHEHWN yYeOHBIX 3a/JIaHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EpKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUe YCTHbIE COOOIIeHHs, o00oO0Imas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJCPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  OPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYIICHUE MTPE3EHTAIIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NUYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIINTH 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHWBATh  COOCTBEHHBIM BKJIAJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHHKaTHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:



UCIIOJIb30BaTh TMOHSATHS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopMmanus (yrnpyras, miacTuieckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U IMEperpy3ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tejia, paBHOBECHE,
MEXaHUYeCKHe KoleOaHWsi W  BOJHBI, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TOrIonieHus, anbda, Oera- M ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MMaIeHUE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXarolllhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHUE 3BYKa, MPSIMOJMHEMHOE PacCIpOCTPaHECHHUE,
OTpaXEHUE U MIPEIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX IIBETOB, AMCIIEPCHSI CBETa,
€CTeCTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHHEHMYATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JIEMOHCTPHUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UYECKUX SBIICHUM B OKpYKarolieM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBHI, JBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMBbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tell,
ONTHYECKUE  SIBIICHUS B  MPHPOJAC, OHOJOTUYECKOE  JICHCTBHE  BHUIUMOTO,
yIBTPApHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢doH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYCHHM HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO 3a/adyy B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUIECKUE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUJa YIPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO MAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CKATOU MPYKUHBI, KHHETUYECKAS
DHEprus, TOJHAas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP OMUCAHUU TPABWIHHO TPAKTOBATh (PU3UUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JPYTUMH BEIHMYWHAMH, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (GU3NYECKHE SBICHUS W MPOIECCHI, UCTIONb3Ys 3aKOH
COXpPAHEHHUsI PHEPTrUU, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIMHU CHUJI,
MIPUHITAIT OTHOCUTETHLHOCTH [ amuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKCHHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX pEakUusX, MpU HTOM JaBaTh CIIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONIb3YsI
3aKOHBl M (HOpMyJbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIINE WIIH
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(GU3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXKHO PELINTh TNPU MOMOIIM (PHU3HUECKHX
METOMOB,  MCIIOJb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIEIATH  IPOBEpsEMOE
IPEINONI0KEHNE, OLCHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEIEHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U OTIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3NYECKUX CBOWCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojebaHuil NpyKMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJI€OaHUH, IPAIMOIMHEHHOE paclpoCTpaHEHHUE
CBETa, pPa3JIOKEHHE OEJIOr0 CBETa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTaHOBKY U3 H30BITOUHOrO Habopa 000PYAOBaHUS, OMMCHIBATH X0 ONbITa U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBObI;

IPOBOJIUTH NPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpenesss cperHee
3Hau€HUEe H3MepsieMol BeNMUYUHBl ((OKYCHOE pacCTOSIHHME COOMparolle JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

IIPOBOJUTH HWCCIICOBAHHE 3aBUCUMOCTEH (DM3MYECKHX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXEHHUS CBETa OT yrja HaJeHus U
yIi1a MPeIOMIICHHsI OT yIJia MajJeHus): TUIAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOHW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeIaTh BBIBOJBI 110 pe3yjbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJBKEHUS, MEXaHHUYecKas padoTa u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAaKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPEIIOKEHHON HHCTPYKIMH, BBIYHCISTh 3HAYCHHE BEJWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJdbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHU;

coOnrofarh TMpaBuja TEXHUKHM Oe30mMacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENEH: MarephalbHas
TOYKa, aOCONIOTHO TBEPJIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/1pa;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUOMETP, TaTYUKH MOJIOKECHUS,
paccTOsSTHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBO/IbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buiabcona), ucmonb3ys 3HaHUS O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300pPaKEHUH B TUIOCKOM
3epKajie U coouparolei JuH3e;

OPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O TMpPHUMEpax) MPAKTHIECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH Tpu OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi U COOJIIOACHHS HOPM DKOJOTMYECKOTO TIOBEJICHUS B
OKpYKarollleH cpese;

OCYIICCTBIISATh TOWUCK WHPOpManuu (QU3NIecKoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMu Ha OCHOBE HWMEIOIIUXCS 3HAHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MIPU BHIMOTHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
bu3UYeCKOro cojJep)KaHus, CIPAaBOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKMX HMCTOYHUKOB (DU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATEIbCKON IESITENIbHOCTH, NPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszaena (QU3MKd u
COMpPOBOXKAAaTh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3uka - HayKa o0 MPUPO/Ie 2 bubmorexa LIOK
' YKa O TPHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHCCICHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 Bubnmorexa LOK
) i s https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pasnean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BemiecTa 1 bubmorexa HOK
' P - https:/m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 1 bubnuoteka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPCTATHRIC COCTOAMILT BEMectna https://m.edso0o.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bub OK
3.1 MexaHuueckoe OBMKEHHE 3 nommorexa [

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




bu6mmoreka [IOK

3.2 " 4 1
HEPHHA, Macca, IIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuia. B 14 2
. BT CH https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [JOK
' TeJaMH, JKUJIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(epHOE AaBIeHHe 6 https://m.edsoo.ru/7t416194
44 JlelicTBuE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> a60Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTHIE MEXATHIMET > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexariieckast oHeprit 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
1.1 CTpoeHue U CBOHCTBA BEIISCTBA 7 Bubmmorexa LOK
) P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i % 20 2 7
OCTOSIHHBIN AJIEKTPUIECKUN TOK hitps./m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
DEKTPOMAHHTHAs HHYKUHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

KoaungecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexanuueckue siBJeHUSA
L1 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) ONUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
3auMoencTRHe Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHPL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXQHHHCCKHE KOTEOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHHHCCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUS
4.1 3aKOoHBI pacCpOCTPAHEHUS CBETA 6 2 bubnmoreka [JOK




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

bubmuorexa [JOK
4.2 JI 0 6 3
HHSBL I OTTITIECKHE TPHOOPHL https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peakiin ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpUTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 ) bubnnoreka [JOK
' Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/
n

Tema ypoka

®dusuka — Hayka o
npupoje. SBneHus
MIPUPOBI.
dusznueckue
SIBJICHHS

MexaHn4JecKue,
TEIUIOBEIE,
JJIEKTPUYECKHUE,
Mar"HuTHbIC,
CBETOBLIC,
3BYKOBBIE SIBJICHUS

duznueckue

BEJIMYMHBI M UX
U3MepeHne

KoaudecTBO 9acoB

Bcer  KoHTpoJsibH
0 ble padoThI

IpakTuyeck
ue padoThbl

Jara
H3YYeHH
|

DJleKTPOHHbBbIE U(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl

bubnnoreka IIOK
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-
8a3b-
664814b67¢7d?backUrl=%2F03%2F77%3Fclass%
3D77

JlaGoparopHas
pabora:
"Onpenenenune
MMOKa3aHU
M3MEPUTEIBHOTO
npudopa"

Kak ¢usuka n

ApyrHe
CCTCCTBCHHLBIC

bubmuoreka IIOK https://m.edsoo.ru/ff09f72a




HAaYKH U3Yy4aloT
MIPUPOLY.
EcrecTBeHHOHay4H
BIM METOJI
IMO3HAHUS.
Onucanue
(bu3nIecKux
SIBIICHUH C
IIOMOIILIO MOJIEIICH

[IpaxTrueckas
pabora:
"U3mepenue
Pa3IMYHBIX
BEJINYUH;
pacCTOSHUM,
00BeMa,
TeMmeparypbl"”

Crpoenue
BenecTBa. OIBITHI,
JTIOKa3bIBAOIINE
JTUCKPETHOE
CTPOCHHUE BEIIeCTBA

I[BI/I)KGHI/IC HaCTHuIg
BCIICCTBA

Jlaboparopnast
pabora:
"Onpenenenune
pa3MepoB MaJbIX

TCI

bu6mmoteka I1OK https://m.edsoo.ru/ff09fe0a

bubmuoreka [{OK https://m.edsoo.ru/ff0a013e




10

11

12

ArperaTHble
COCTOSIHUSI
BELIECTBA
Mexanuueckoe
JBUKCHHUE.
CxopocThb

Pacuer nytu n
BPEMEHH JIBUXKEHUS

bu6nmoteka LIOK https://m.edsoo.ru/ff0a05¢c6

bubnuoreka IIOK https://m.edsoo.ru/ff0a0ae4

13

[IpakTnueckas
pabota: "Pacuer
CKOPOCTH JIBHIKCHHS
Tena, IBIKYIIETO
FOpPU30HTAJIBHO"

14

WNuepuus. 3axon
WHEPIIHH.
BzaumopeiictBue
TeJ KaK MpUYruHA
W3MCHCHHUS
CKOPOCTH JIBU>KEHMS
Tell

bu6nmoteka I1OK https://m.edsoo.ru/ff0a0c10

15

Macca Tena.

bu6nmmoteka I1OK https://m.edsoo.ru/ff0a079c¢

16

IImoTHOCTB
BenrecTsa. Pacuer
Macchl ¥ 00beMa
Tena o ero
IUIOTHOCTH

bu6mmoteka I1OK https://m.edsoo.ru/ff0a0fee

17

Pemtenue 3agad 1o
TeMme "IImoTHOCTE
BenrecTna"

bu6nmoteka IIOK https://m.edsoo.ru/ff0al23c




18

[IpakTuueckas
pabora:
"Onpenenenue
MAacchl MPH MTOMOLIH
pBIYaKHBIX BECOB"

19

[IpakTrueckas
pabora:
"Usmepenue
o0BeMa TBEpAOTO
Tena"

20

JlaGopaTopHas
pabora
«Onpenenenue
TUTOTHOCTH
TBEPAOTO TEJIa»

21

22

Cuna. U3mepenue
CHIJIBI

SIBieHune

Tarorenus. Cuna
TIKECTHU

bu6mmoteka IHOK https://m.edsoo.ru/ff0al778

23

24

CBs13b MEXly CUIION
TSHKECTH U Maccou
Teaa. Bec Tena.
Pemenwne 3agau o
teme "Cuita
TsDKeCcTH"

IIpaxTrueckas

pabora:
"N3mepeHue cuisl

bubmuoreka [{OK https://m.edsoo.ru/ff0al778

bubmuorexa [{OK https://m.edsoo.ru/ff0al8cc




25

26

27

28

29

TSAKECTH,
JIEHCTBYIOLIEH HA
pasiimyHble
¢usnueckue Tena"

[IpakTrueckas
pabora:
"UccnenoBanue
cuiibl ynpyroctu"

CnoxeHue aByx
CHJI, HAIlPaBJICHHBIX
10 OJHOM MPSIMOH.
PaBHOpelicTBYIOIIAS
CHII

Pemenne 3amad mo
TEME
"PaBHozelicTBYIOIIA
s cun"

Tpenue
CKOJIbXKECHUS U
TpeHUe MOKOSI.
Tpenue B npupoje
U TEXHUKE
JlaGopatopHas
pabota «M3ydyenue
3aBUCUMOCTH CHUJIBI
TPEHUs CKOJIbKEHUS
OT CHJIBI IaBJICHUS U
Xapakrepa
COIIPUKACAIOIIUXCS

bu6numoteka LIOK https://m.edsoo.ru/ff0al502

bubnuoreka [{OK https://m.edsoo.ru/ff0ala70

bubmuoreka [{OK https://m.edsoo.ru/ff0alb9c

bubmuoreka IIOK https://m.edsoo.ru/ffO0alcc8




30

MOBEPXHOCTEM»

Pemenue 3aga4d Ha
onpeeIcHue
PaBHOICHCTBYIONICH
CHUJIBI

31

32

Pemenue 3agau o
TeMaM: «Bec Tenay,
«I"paduueckoe
HM300paKCHHUE CHIT»,
«Cunb»,
«PaBHOJEHCTBYIOIIT
ast CUII»

KonTponbhas
pabota mo Temam:
«Mexanunueckoe
JBIKCHHUE,
«Macca,
IUIOTHOCTBY, «Bec
Tenay,
«['papuueckoe
M300paXeHHNe CU,
«Cunbi»

bubnuoreka [{OK https://m.edsoo.ru/ff0alde0

33

JlaBienue.
Crioco0w1
YMCHBIICHUA U
YBEIUYCHUS
JABJICHUS

bu6nmmoteka IIOK https://m.edsoo.ru/ff0a20a6

34

Pacuet naBneHus
TBEPJIOTO TeJa.

bu6nmoteka IIOK https://m.edsoo.ru/ff0a2376




35

Pemrenue 3anau

[IpakTnueckas
pabora: "Pacuer
JIaBJICHUS TBEPIOTO
Tena"

36

37

38

JlaBiieHue rasa.
[Tepenaua naBieHus
TBEPABIMU TEJIaAMHU,
JKUJIKOCTSIMH U
razamy. 3aKoH
ITackamns

[aBnenue B
’KHIKOCTH U rase,
BBI3BAaHHOE
JIEUCTBUEM CHIIBI
TSDKECTH

Pemenne 3amad mo
TeMme «JlaBieHne B
JKMJKOCTH U Trase.
3axoH ITackamns»

bubmuoreka [{OK https://m.edsoo.ru/ff0a25b0

bubnuoteka [IOK https://m.edsoo.ru/ff0a2718

bubmuoreka [{OK https://m.edsoo.ru/ff0a2826

39

CooOmraronnecs
COCY/IbI

bu6mmoteka I1OK https://m.edsoo.ru/ff0a2970

40

41

Bec Bo3nyxa.
AtmochepHoe
JaBIIEHUE

N3mepenune
aTMochepHOro
naBieHus. OneIT
Toppuuennu

bu6mmoteka IIOK https://m.edsoo.ru/ff0a2b5a

bu6nmoteka I1OK https://m.edsoo.ru/ff0a2da8




42

43

MaHoMeTpBblI.
[TopuHeBoit
YKUJIKOCTHBIN HACOC

AtMocdepa 3emitn.
[Tpuunnb!
CYIIECTBOBAHHUS
BO3YLIHOMN
000JI0YKH 3eMITH.
3aBHUCHUMOCTD
aTMochepHOro
JaBIICHUS OT
BBICOTHI HaJ[
YPOBHEM MOPS

bu6mmoteka IHOK https://m.edsoo.ru/ff0a2b5a

44

3aBUCHUMOCTD
aTMOC(EpPHOTO
JaBJICHUS OT
BBICOTHI HaJ|
YPOBHEM MOPHI.
IIpaxTrueckas
pabora:
"Usmepenue
aTMOC(EpPHOTO
JABJICHUS Ha
Pa3IUYHBIX
BbICOTAX"

bubnuoreka [{OK https://m.edsoo.ru/ff0a2fc4

45

Pemrenue 3amad mo
TeEME
"AtMmochepHoe
nasieHue"




46

HeicTBue
KUAKOCTHU U rasa Ha
MOTPYKEHHOE B HUX
Teno. Apxume0Ba
cuiia

bubmuoreka [{OK https://m.edsoo.ru/ff0a3276

47

48

Pemrenue 3amad mo
TeMme: "ApxumeoBa
cuna"

JlaGopaTopHas
pabora
«Omnpenenenue
BBITAJIKUBAOLIEH
CHJTBI,
JIEWCTBYIOIIEH HA
TEJ0, MOTPYKEHHOE
B KHUJIKOCTb)»

bu6mmoteka IHOK https://m.edsoo.ru/ff0a3514

bu6mmoteka IIOK https://m.edsoo.ru/ff0a33fc

49

50

51

IlnaBanue Texn

JlaGopatopHas
pabota "BrlsicHeHue
YCJIOBUH TUTaBaHUS

TCI

Pemenue 3agau no
temaM: «IlnaBanue
CyJIOB.
BoznyxomnaBanuey,
«JlaBienue
TBEPJBIX TE,
JKUIKOCTEN U
ra3oB»

bu6nmoteka I1OK https://m.edsoo.ru/ff0a3a96

bubmuoreka [{OK https://m.edsoo.ru/ff0a3654




52

KonTposnbnas
pabota mo Teme
«/laBnenue
TBEPABIX TET,
KUJIKOCTEN U
ra3on» /
Bcepoccutickas
MIPOBEPOYHAs
paborta

53

Mexanudeckas
pabota. MoOIHOCTH

bub6mmoteka IIOK https://m.edsoo.ru/ff0a3f82

54

55

Pemenne 3ama4d Ha
MEXaHUYECKYIO
paboTy U MOIIIHOCTh
Ypok-
HUCCIICI0BAHUE
"Pacuér paboTsl 1
MOIIIHOCTH,
pa3BUBAaEMOM IpU
noabEMeE Tena
HaKJIOHHOM
mIockocTu"

bu6mmoteka IIOK https://m.edsoo.ru/ff0a4ffe

56

[Ipoctsre
MeXaHu3MBI. Prryar.
PaBHOBecue cui Ha
ppruare

57

Jlaboparopnast
paborta
«Hccnenosanue

bu6nmoteka IIOK https://m.edsoo.ru/ff0a4d78e




58

59

YCJIOBUM
paBHOBECHs
phIuara

Pemrenue 3amad mo
TeMe «Y CIOBHA
paBHOBECHs
phIuara
Koaddurment
IMOJIE3HOTO
IEUCTBUS

bu6nmoteka LIOK https://m.edsoo.ru/ff0a48a6

bubnuoreka [{OK https://m.edsoo.ru/ff0a3f82

60

Pemrenue 3agad Ha
pacuer KII/

61

62

JlaGopaTopnas
pabota «M3mepenue
KII/I naknonHoM
TUTOCKOCTI

MexaHuueckas
SHEprus.
Kunernueckas u
MOTEeHITNaTbHAS
SHEprus

bu6mmoteka I1OK https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHUS
MEXaHNYECKON
SHEPTUU

Pemenwne 3agau o
TEME
"MexaHnueckas
sHeprug"

bu6mmoteka IIOK https://m.edsoo.ru/ff0a4360

bubmuoreka [{OK https://m.edsoo.ru/ff0a4c48




65

66

67

68

YPpOK-3KCIIEpUMEHT
10 TEME
"DKCIepUMEHTAIbH
0€ OIpeiesieHne
HM3MCHCHHUS
KHHETHYSCKOH 1
HOTEHIINAIbHON
SHEPTHH MPHU
CKaTBIBAaHUHM Teja
110 HAKJIOHHOH
IUIOCKOCTH"

KonTponbhas
pabora 1o Teme
«Pabora u
MOIITHOCTb.
DHeprus»

PesepBHbIii yPOK.
Pabota ¢ Tekcramu
10 TEME
"MexaHnuyeckoe
nBIOKeHne"

PesepBHbIii yPOK.
Pabota ¢ Tekcramu
no teme "PaGora.
MoOIHOCTE.
Ouneprug"

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

68

18

bubmmoreka [{OK https://m.edsoo.ru/ffO0adee6d




8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema YpoKa KOHTpOJ]])H[,[e HpaKTI/]quKl/]e I[aTa OﬁpaSOBaTe.}ILHHe
n/n Bceero H3Y4YeHH S
padoThI padoThI pecypcbl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KMHETUYECKOMN 1 bubnuorexa [JOK
TEOPHUHU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
) Kpucrannuueckue u amopdubie | bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
Temnepatypa. CBs3b TeMIiepaTypbl
3 CO CKOPOCTBIO TETJIOBOTO 1
JIBU>KEHUSI YaCTHUIT
[TpakTudeckas pabora:
4 "M3MepeHune TeMieparypsl 1 1
OCTBIBAIOIIEH KUJIKOCTH"
Buyrpennss sueprusi. Cioco0st bubnnoreka [JOK
5 . 1
U3MEHEHUS BHYTPEHHEW DHEPIUu https://m.edsoo.ru/ff0a5c60
6 Buasl Teronepenaun. 1 bu6mmorexa [IOK
TennonpoBOHOCTH https://m.edsoo.ru/ff0a6412
7 Buast Tennonepenaun. Konsekuus. | bubmuorexa [JOK
Hsnyuyenue https://m.edsoo.ru/ff0a6412
g KonnuecTBO TEIUIOTEL. Y AenbHas 1 bu6mmorexa [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
9 Pentenue 3a1a4 Ha KOJUYECTBO 1 bu6mmorexa [IOK
TEIUIOTHI. https://m.edsoo.ru/ff0a6976
10 YpaBHeHHUE TEIUIOBOro OajaHca. 1 bubnuoreka [IOK




TerooOMeH 1 TerioBoe
paBHOBecHe

PacueT xonuuecTBa TCIIJIOTHI,
H€O6XO,I[I/IMOFO JJIs1 Harp€BaHus

https://m.edsoo.ru/ff0a7088

1 TeNa U BbIIETISEMOro UM MPH
OXJIQXKICHUU
JlaGopaTtopHnast pabora
12 "UccneqoBanue ABJICHUA bu6mmoreka [IOK
TEIJI000MEHa IPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropstyeit BobI"
JlaboparopHas paboTa
13 "OHpIG):IleJIEHI/Ie F})/ILenI)Hoﬁ bubmmoreia LIOK
" https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIlleCTBa
14 DHeprus TormBa. Y ieiabHas bubnuoreka [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
15 Pewienue 3an1a4d Ha yIeIbHYIO bubnuoreka [IOK
TEIJIOTY CrOpaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue n oTBEpICBaHNE
16 KPUCTAJUIMYECKUX gi[n. VY nenpHas bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
17 "Onpzz(enzﬁne I})/nenLHoﬁ TEILIOTHI bubmorexa [TOK
. https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbJIa
13 VYV nenbHas TemioTa bubnuorexa [JOK
napooOpa3oBaHUs U KOHJEHCAIIUH. https://m.edsoo.ru/ff0a786¢
19 [TapooGpazoBaHue U KOHJIEHCAIUS. bubnuoreka [IOK
Kunenue. Ucnapenue https://m.edsoo.ru/ff0a740c
20 Bnaxxnocts Bo3nyxa. Pemienue




3aJa4 Ha OIpe/ieNICHUE BIaXXHOCTU
BO3/yXa

JlaGopaTtopHnas pabota

bu6mmoreka [IOK

21 “Ompenenetie OTHO"CHTCHLHOH https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/yXa
[TpuHIMIBEI PAOOTHI TETUIOBBIX
22 nsurateneit. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO CrOpPaHUs
KIIJI TeryoBoro aBuraress.
23 Tenf[IOBme I{Bnrafenn U 3aluTa bubmorexa [TOK
N https://m.edsoo.ru/ff0a7c7c
OKPY>KaIOIIEH Cpeibl
24 Pemenne 3agay na KIIJI TermmoBoro bubmuorexa [JOK
JIBUTATEJISI https://m.edsoo.ru/ff0a7c7c
)5 [Tpaktnyeckas pabora: "Pacuer
KII/] ra3oBoi ropenku”
IToaroroBka Kk KOHTPOJIBHOU
26 pabore o Teme "TermmoBbie bubnuotexa [JOK
ABJieHUs. VI3MeHeHune arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BemiecTa'
KouTponnHas Ta II0 TEM
27 "]?enfsgme iIBJl?IZfH(/)I;.I H(;M:H:Hl/le bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSIHUI BEIIeCTBA
73 Onektpuzanus ten. [IBa pona
AJIEKTPUUECKUX 3aPSI0B
29 BzaumopeincTBue 3apsyKEHHBIX TEIL. bubmuorexa [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
30 DJIEKTPUYECKOE MOJIE. bubnmuorexa [JOK

HanpsbkeHHOCTD 31eKTpUYECcKOro

https://m.edsoo.ru/ff0a8a0a




nosist. [IpuHnmn cynepno3uuuu
ANEKTPUYECKHUX TOJEN

Ctpoenue atoma. [IpoBogHUKHN 1

31 JIADJICKTPUKH. 3aKOH COXpPAHECHUS
AIEKTPUYECKOTO 3apsia
DIEKTPUUYSCKUH TOK, YCIOBHS €0
32 cymechOBaHI/m. I/ICT(})IIIHI/IKI/I Bubnmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
3 DneKTpuyecKas 1erb 1 ee bubnuorexa [JOK
COCTaBHBIC YaCTH https://m.edsoo.ru/ff0a90cc
34 DJIeKTpUYecKas 1eTb U €€ bu6mmoreka [IOK
cocTaBHEIE yacTU. Pemienue 3amau https://m.edsoo.ru/ff0a90cc
35 COopKa 3JICKTPHUIECKUX MeTIeh
36 JleficTBUSI SIEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
bu6mmoreka [JOK
37 CHuta ToKa. AMICPMETP https://m.edsoo.ru/ff0a9838
18 JlaGopaTtopHast pabota "M3mepenue bubnuoreka [JOK
U PEryJIupoBaHue CUJIbI TOKa" https://m.edsoo.ru/ff0a8bd6
39 DIIEKTPUUECKOE HAIPSKEHUE. bubnmoreka [JOK
BoasT™merp. https://m.edsoo.ru/ff0a%14
JlaGopatopHas pabota "M3mepenue bubnuoreka [IOK
40
Y PETYJIUPOBAHUE HAMPSKEHUS" https://m.edsoo.ru/ff0a%14
ConpoTuBieHNE MPOBOTHUKA.
41 YJIGJI'I)LHOG conpOTI/I:BneIfI/Ie bubmmoreia LIOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
42 JlaGopaTtopHnas pabota bubnmuorexa [JOK

"3aBUCUMOCTD JIEKTPUYECKOTO

https://m.edsoo.ru/ff0aa738




43

44

45

CONPOTHUBIICHUS ITPOBOJAHUKA OT €r0
JJIMHBL, TUI0AAr NOIEPCYHOIO
cedeHus u matepuana”

3aBUCUMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma juist
ydacTKa Ienu

JlaGopaTtopHnast pabora
"HccnenoBanue 3aBUCUMOCTH CUITBI
TOKa, UJIYILIETO Yepe3 Pe3ucTop, OT
COIMPOTHBIICHUS PEIUCTOPA U
HanpspKeHUs Ha pe3uctope”

IlocnenoBarenbHOE COEqUHEHUS
MIPOBOTHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

46

47

48

49

[TapannensHOE coeqUHEHUS
IMPOBOAHUKOB

JlaGopatopHas pabota "IIpoBepka
NpaBUJIa CI0XKEHUS HANPSKEHUH
IpY TIOCTIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "IIpoBepka
npaBuiIa i CHIIBI TOKA IPU
napaieIbHOM COCMHEHUN
pe3uctopon"

Pemienue 3a1a4 Ha MpUMEHEHUE
3akoHa OMa JJ1s1 pa3IuyHOro
COEMHEHUS POBOHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaasS8

bubmuorexa [JOK
https://m.edsoo.ru/ffOaadle

bubmuorexa [JOK
https://m.edsoo.ru/ffQaaf8a

50

Pabora 1 MOIIHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124




Jxoyns-Jlenna

Pemenue 3anau Ha 3akon Jxoys-

bubmuorexa [JOK

> Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHnas pabota
52 "OHpI;I[eJIEHI/Ie I}j‘)>a60T1,1 U bubarorexa OK
" https://m.edsoo.ru/ff0ab3e0
MOIIIHOCTHU 3JEKTPUUYECKOTO TOKA
DNeKTpUYecKHe 1enu 1
53 NOTPEOUTENH IIEKTPUUECKON bubnnorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBKa K KOHTPOJIBHOM
abote 1o TemMe "DIeKTPUICCKHE
54 Sapsmbl. 3apsKEeHHbIE T:na U UX bubmorexa IOK
. . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [ToCTOSTHHBII
ANEKTPUIECKUIN TOK"
KonTponbhas pabota mo Teme
"DnexkTpuuecKkue 3apsabl.
3apsoKeHHBIC TeJla U UX
55 B3:HM01161710TBH;1. ITocTostHHBIH bubmorexa HOK
. https://m.edsoo.ru/ffO0abea8
ANEKTPUIECKUM TOK" /
Bcepocculickas npoBepodHast
pabota
56 [TocTosTHHBIE MATHHUTHI, HX
B3aNMOJICHCTBHE
VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
57 . \
MOJIe TOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
53 MarnauTtHoe none. MarHuTHOE MoJIe bu6mmoreka [IOK

3eMI1 B ero 3HauYcHHe JJIs1 dKU3HU

https://m.edsoo.ru/ff0acOba




Ha 3emie

OmneiT OpcTena. MaruuTtHoe nosie

bu6mmoreka [IOK
59 3JIEKTPUYECKOT0 TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
0JIe KaTyIIKH C TOKOM
JlelicTBME MAarHUTHOTO TOJIS Ha
60 bubmuorexa [JOK
MIPOBOJIHHUK C DJICKTPHUECKUM
P P https://m.edsoo.ru/ff0ac86¢
TOKOM
JlaboparopHnas padota "HU3yuenue
. patop p yi bu6mmoreka [IOK
61 JEHCTBUS MATHUTHOTO TTOJIS Ha
| https://m.edsoo.ru/ff0ac74a
MIPOBOJHHK C TOKOM
Onekrporenepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
62 SHEPruu. DJIEKTPOCTAHLIMHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU
IToaroroBka K KOHTPOJIBHOM
63 pabote o Teme "DIeKTpUYECKHe U
MarHuTHBIC SIBJICHUS"
KonTponbhas pabota mo Teme
" P P bubnnorexa [IOK
64 DNEKTPUYECKUE U MarHUTHBIE
" https://m.edsoo.ru/ffO0acb14
SIBIICHUS
bubnnoreka [JOK
65 CBeTOBBIC SABJICHHS 1
https://m.edsoo.ru/ff0accSe
66 3aKOHBI T€OMETPUYECKON ONTHKHU
67 Pemenue 3a1a4 Ha MOCTpOCHHE
M300paKeHHs B IMH3AX
68 PesepHbIii ypok. Pabota ¢ bubnmuorexa [JOK

TekcTaMu 110 TeMe "T1oCcTOSIHHBIH

https://m.edsoo.ru/ff0acdc6




AJIEKTPUIYCCKUN TOK" /
Bcepoccuiickas npoBepoyHas
pabora

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

15




9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

‘:;ln Tema ypoka Beero KonTpoabubie IIpakTuuyeckue fI[:;'?eHI/IH o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl

] MexaHn4eckoe JIBUKEHUE. 1
MarepuanbHas TO4Ka

) Ilepemenienre npu MEXaHUYECKOM | bubnuotexa [JOK
JBUKEHUU https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE 1 HEpABHOMEPHOE bubnnoreka [JOK

3 . 1
MPSMOJIMHEITHOE IBUYKEHHUE https://m.edsoo.ru/ff0ad19a
[IpakTuyeckas padora:

4 "OmnpeneneHne CKOPOCTH Mpu 1 1
PaBHOMEPHOM JBUKECHUU"

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTH
JlaGoparopHas paboTa
"OnpeneneHne yCKOpeHus Tea npu bubnmnoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUYKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"
PaBHOMEpHOE ABMXKEHUE TTIO

3 okpyxHocTH. [lepron u yacrora ] bubnmnoreka [JOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

9 OTHOCUTENBHOCTb ABMKEHHUSI 1




ITepssiii 3akoH HetoTOHA. BekTop

bu6mmoreka [IOK

10 CHJIBI https://m.edsoo.ru/ff0ae612
11 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
12 Tperunii 3akoH HproTOHA. bubmumoreka [IOK
Cyneprniozunus cun https://m.edsoo.ru/ff0ae982
13 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
14 CBobOoaHoe magenue tea. OnbIThl
lanunes
15 [IpakTrueckas padora:"CBobonHOE
najieHue Ten"
16 Cuna ynpyroctu. 3akoH ['yka bubmorexa HOK
https://m.edsoo.ru/ff0aeca?
17 Pemenue 3agau mo reme «Cuna
YOPYTOCTH
15| cOmpommonme mosmmocrs Butmaorcsa LIOK
HYKHHbD https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
19 CHa TpeHs https://m.edsci.ru/fanﬂ 38
20 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
21 ?'I(e)lis)z;iiziz iiiZ)T(;I/IuHeHTa bubmmorexa OK
" https://m.edsoo.ru/ffO0af8be
” Penrtenue 3amad mo teMe "3aKOHEI bu6mmoreka [IOK

Hprorona. Cuna ynpyroctu. Cunna

https://m.edsoo.ru/ff0afb8e




TpeHus"

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

3 . v CHIE CBOG bu6mmoreka [IOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
P A https://m.edsoo.ru/ff0af044
naJIcHUus
24 VYpok-npaktuka "Pacuer yckopeHust
cBOOOAHOTO TafcHUS"
Pemenue 3agau no teme "Cuna
)5 A bubmuorexa [JOK
TSKECTU Y 3aKOH BCEMUPHOTO
. P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
[TepBast kocmMuUueckasi CKOPOCTb. bubnnoreka [JOK
26
HesecoMocTs u neperpys3ku https://m.edsoo.ru/ff0af33c
7 Pemenue 3agau Ha 3ak0H bu6mmoreka [IOK
BcemupHoro tarorenus https://m.edsoo.ru/ff0b02b4
PaBHOBecue MaTepualbHOW TOUKHU.
AGCom0THO TBEPAOE TEIO.
28 PaBHOBecue épﬂo 0 Tena c bubmmorexa LIOK
BHOBECHE TB ro Tem
N P https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpaIllCHMUSI.
MowmeHT cuisl. LleHTp TsRECTH
IToaroroBka K KOHTPOJIBHON paboTe
79 o Tene "Mexa ei oc P bubmnoreka [IOK
0 TEM XaHUIECK
. " https://m.edsoo.ru/ff0b0408
NBIDKeHNe. B3aumonencTaue Tei
KonTpomnpHas pabota mo Teme
30 "M P P bubnuorexa [IOK
€XaHUYECKOE JIB)KCHHUE.
. 8 " https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
HNmnynsc Tena. UMITynbsc CUIIBL.
31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnmoreka [JOK

VYipyroe u Heynpyroe
B3aMMO/ICVICTBUE

https://m.edsoo.ru/ffObQ7fa




Penrenue 3amaud mo teMe "3aKkoH

bu6mmoreka [IOK

32 COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096c
13 Ypok-koHpepenius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 Mexannueckas paboTa U MOIIHOCTh https://m.edsoo.ru/f0b0ag4
35 Pemenue 3a1a4 Ha MEXaHUYECKYIO bu6mmoreka [IOK
paboTy U MOIIHOCTh https://m.edsoo.ru/ffObOdb8
JlaGopaTopHnas pabota
«Omnpenenenue paboThI CUITBI
36 TPEHUS TP PAaBHOMEPHOM
JBUKEHHUH Teja Mo
TOPU30OHTAILHON TTOBEPXHOCTH»
[loTeHuumanbHas SHEPTUS U
37 KMHETHYECKas YHeprus. 3aKOH
COXpaHEHHUs MOJTHOU MEXaHUYECKOU
SHEPruun
18 Pemenue 3a1ay Ha nosnHy0 bubnnoreka [JOK
MEXaHUYECKYIO JHEPTUIO https://m.edsoo.ru/ffOb0c32
JlaGopaTtophnast pabora «3yueHue bubnuotexa [JOK
39
3aKOHA COXPAHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
40 KonebaTenpbHOE TBHIKEHHE U €TI0 bubmuorexa [JOK
XapaKTEePUCTUKH https://m.edsoo.ru/ffOb1858
41 Benunuunel xapaktepusyromue
KoJie0aTeIbHOE IBIKEHUE
bu6mmorexa [IOK
2 Pemetiie 3a1at 2 KoneOas https://m.edsoo.ru/ff0b20f0
43 VYpok-uccnenopanue «3aBUCUMOCTb bubnmoreka [JOK




44

nepuoja KojaebaHui oT KecTKOCTH
IPYXUHBI U MAcChl IPYy3a»
IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJeOaHUIX

https://m.edsoo.ru/ff0b197a

45

JlaboparopHas pabota
«OmnpeneneHue 4acToThl U Ieproaa
KOJICOAHUH TIPYKHHHOTO
MasITHHUKa»

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

46

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa
KoJie0aHu# Tpy3a, MOIBEIIEHHOTO K
HUTH, OT MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

47

48

49

Mexaunueckue Boiabl. CBOWCTBA
MeXaHU4eCcKHuX BOJIH. [IpogonbHbIe
Y TIOTIEPEYHBIE BOJTHBI

3Byk. Pacnipoctpanenue u
OTpaXEHUE 3BYKa
Pemenue 3agad na
pacrpoCTpaHEHHE 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

51

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHUKE"
Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

53

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0




MexaHndeckue KojieOaHus u
BOJIHBEI"

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS.

>4 Mexannueckue KoyiebaHus u
BOJIHBI"

55 DIIEKTPUYECKOE TT0JIE bubmmoreia LOK
https://m.edsoo.ru/ffOc18ac
bu6mmoreka [IOK

36 Maririioe ose https://m.edsoo.ru/ffOc144c

DIEKTPOMarHuTHOE TOJIe.
57 SHGKTEOMaFHI/ITHbIe BOJIHBI. bubmorexa IOK
. https://m.edsoo.ru/ffOb2abe
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH
53 Pemienue 3agad Ha
3JIEKTPOMArHUTHBIE BOJTHBI
[Ipubopsl paboTaromiye ¢ MOMOIIBIO bubnnorexka [JOK
59
AJIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOb2fe6
Pewienue 3a1au Ha onpeneneHue
60 YacCTOTHI U JAJIUHBI
3JIEKTPOMArHUTHON BOJHBI
DneKTpOMarHuTHas IPUPO/Ia CBETA.
61 CKOpOIZTB CBETAa. BOJIII{)o;,IIel bubmmorexa HOK
. https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
VYpok-uccnenosanue "M3yuenune

62 CBIZ)ﬁCTB 3ﬂeiTp0MarHHTHyI:x BOJIH C bubmmorexa HOK

https://m.edsoo.ru/ffOb2c6¢
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
63 Ucrounuku cBeta. [IpsMonuneitHoe bubmuorexa [JOK

pacrpocTpaHeHHe CBeTa. 3aTMEHUS

https://m.edsoo.ru/ffOb3658




64

CouHia u JIyHsl

3aKOH OTpa)KCHUs CBETa. 3epKaia.
Pemenne 3a1a4 Ha npuMeHeHHE
3aKOHA OTPaKEHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

65

66

67

68

69

70

[Ipenomiienue cera. 3aKkoH
IpEeIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcronn30Banne MOITHOTO
BHYTPEHHETO OTPaXKEHUS B
OINTUYECKUX CBETOBOIAX

JlaGopaTopHnas pabota

"UccnenoBanue 3aBUCUMOCTH yIJia

MMPECJIOMJICHUA CBETOBOI'O Jiy4da OT

yrja rnajgeHus Ha rpaHulie "Bo3ayX-

nn

CTEKJIO
VYpok-koHpepeHuus
"Ucnons30BaHye ITOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBs3B"

JIna3el. OnTHYecKas CHIa JIMH3BI

[Toctpoenne nzobpaxeHuii B
JMH3aX

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3c5c

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3f2¢
bu6mmorexa [IOK
https://m.edsoo.ru/ff0b444a

71

JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO
PacCTOSIHUS M ONTHYECKON CHITBI
cobuparomiei TuH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4206




Ypok-koHpepenius "OnTuyeckue bubmuorexa [JOK
72
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
7 ['ma3 xak onruyeckas cucrema. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
74 Ypok-konpepenmus "JlepexTo
3peHus. Kak coxpanurts 3peHue"
Paznoxenue 6enoro cBera B
75 cnektp. OnbrTel HetoToHA. bubnuotexa [JOK
CroxeHue CeKTPaIbHBIX I[BETOB. https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaboparopHas padota "OnbITHI 110
A3JI0’KEHUI0 OENIoro CBeTa B
76 I(?HGKTp Y BOCIIPUSATHIO 1[BETA bubmorexa IOK
https://m.edsoo.ru/ff0cOe2a
MIPEMETOB MPU UX HAOIIOICHUHI
yepes 1IBETOBbIe (pUabTps”
Ypok-npaktukym "BonaHoBbIE
7 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u qudppaxus”
73 PannoakTUBHOCTE U €€ BUIBIL. bu6mmoreka [JOK
Moaenu atoMoB https://m.edsoo.ru/ffOc1672
79 [Toctrynatel bopa. Monens atoma
bopa
Ypok-npaktukym "Habmronenue bubnmoreka [JOK
80
CHEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
31 PannoakTuBHBIE IpEBpALCHUS. bubnuorexa [IOK
H3oTonsl https://m.edsoo.ru/ffOclal4
20 Penrenue 3amad mo treMe: bu6mmoreka [IOK

"PagnoakTuBHBIE TpEBpaIICHUS "

https://m.edsoo.ru/ffOc1b4a




83

84

[Tepuon momypacnana
Ypok-koHpepeHuus
"PagnoakTUBHBIE U3JIYYEHUS B
pupoae, MEAUIIMHE, TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

85

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MaccOBOI'0 YHCET

bubmuoreka [JOK
https://m.edsoo.ru/ffOc1c58

86

87

88

DHeprus cBs3M U Aedekt mace
ATOMHBIX AJCP. CBsi3b Macchl U
SHEPrUM

Pemenue 3agau no teme "SnepHeie
peakun"

Pemenue 3anay no teme: "OHeprus
cBs3u. Jledekr macc"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1d7a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc12a8

&9

90

91

92

Peaknnu cuHTE3a U IeneHUs SAAEp.
Wcrounuku sneprun ConHua u
3BE3]

Ypok-koHpepenmus "Anepuas
JHepreruka. Jlencreus
paZvoaKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIE OpPTraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DJIEKTPOMarHUTHOE TOJIE.
DIIeKTPOMarHUTHHIE BOJTHBI.
KBanTosrie aBienus"

KonTpomnpHas pabota mo Teme
"DJIeKTPOMarHuTHOE TMOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

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




KBauToBrie sBieHus"

[ToBTOpenue, oboOIIeHNKE.

93 JlaboparopHblie pabOTHI 110 KypC Bubmiorexa LIOK
" P pv P | pey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
o | Do onems R
P ! . https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
[ToBropenue, 0600menue. Pemenne
05 pacCUETHBIX U KAYECTBEHHBIX 3a7a4 bubnuotexa [JOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ffO0c2a22
nBurareiei”
o H;::BTeopeHHe, ofofcme:ple. Pe;:e:ne BuGmorexa LOK
YETHBIX M KAYECTBEHHBIX q
P " ! " https://m.edsoo.ru/ff0c2b30
o teme "KIIJ[ anexkTpoycTaHOBOK
IT 600 .
| o o
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeToBbIE SIBIICHUS
I1 , 0000 . Pa6
98 rexcrawnno tee o buGorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHEHMsI B MEXaHUKE
IT , 0000 . Pa6
| memmmeme ke P
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHsSI B MEXaHUKE
IT , 0000 . Pa6
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 [ToBTopenue, 0000menue. Padora ¢ bubmuoreka [IOK

TekcTaMu 110 TeMe "CBETOBBIE

https://m.edsoo.ru/ff0c3044
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

7 KVIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

1.4

1.5

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYEcCKue SBICHHUS B MPHUPOJE,
IIPUA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONMCHIBaTh W3YYCHHbIE CBOMCTBA Tel MU (U3MUECKHUE SIBJICHMUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYHH, WX
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ M B KOHTEKCTE CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATb I[PUYUHHO-CIICJCTBEHHbIE CBSI3M, CTPOUTH
oObsicHeHne u3 1 — 2 JOoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKHUX SIBICHHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacyéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIM3a




1.8

1.9

YCIIOBHMS 3aJa4¥d 3alUChIBATh KpPaTKOE YCIOBUE, IIOACTABIIATH
¢u3nveckre BeIUUUHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsSl PEIIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOJTYICHHON (PU3NYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIA
bu3NYeCKUX METOJOB, B ONHMCAHUU HCCIECJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasiMyarb  H
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJIaTh BBIBOJBI I1O €TI0 pC3yJibTaTaM

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznyeckux  CBOMCTB  Ten:  (GopMmynHpoBaTh  MPOBEpsSEMBIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06Op}II[OBaHI/I$I, 3aIIMChIBaTh XO/J OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH MPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY W BBIIIOJIHATH U3MEPEHMSI, CIEAys NPEUI0KECHHOMY IUIaHY,
¢bukcupoBaTh pe3yibTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TPapHKOB, JIeN1aTh BHIBO/IbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPHU BBINIOJIHCHUHN PI3MCpCHPII>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.15

CO6J'IIOI[21TL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOpHBIM 000PYIOBAaHHEM

YKa3bIBaTh TMPUHIMIBI  JIEUCTBUS TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTb MPUHUMUIIBI JCHCTBUS H3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HMX OIMUCAHUSA,
UCTIONB3YSl 3HAHUST O CBOMCTBAX (PU3MYECKUX  SBICHUN W

HeoOXoauMBbIe (PU3NYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIb30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpalieHuu ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TyTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBISIETCS MPOTHBOPEYMBON WIH

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BATh pu BBIIIOJTHEHUH YUeOHBIX 3a/IaHU I
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy  (QU3UYECKOrOo  COACpIKaHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHMUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCie MyOJUYHO JIeNaTh KPaTKUEe COOOIIEHHUS O
pe3yibTataXx IPOEKTOB WM YYEOHBIX MHCCIEJOBAHUN, NPU 3ITOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0OBAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]lauaMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNINbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE

OKPY’KaoIINX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pa3jinvdaTtb SABJICHUA 10 ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC @Hanecxoe SIBJICHUC




1.3

1.4

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUN B
OKpY’KaloIIeM MHpE, B TOM 4YHClIe (U3UYECKUE SBICHHUS B MPHUPOJE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKUII  CMBICA  HCIIOJB3YEMbIX  BEJIHWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHYECKUX BEIMYNH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKHE SIBICHUS W IPOIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBaTh €ro MaTEeMaTU4YeCKoe

BbBIPAXXCHUC

1.6

00BSACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ IMOMOIIbIO 1 — 2 M3y4YeHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, CbI/I?»I/I‘leCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTHU

1.7

1.8

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(bU3NYEeCKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEAOBAHUS, BBIACIAT
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OIBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMBIC
MPENNONIOKeHNUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3NYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAUTH  MCCIECAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIOJIHATH
U3MEpeHusi, cienyd  MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUZE TaONUIl U TpaduKOB,

ACJIaTh BBIBOALI 11O PE3yJibTaTaM UCCICAOBAHHUA

MPOBOAWTh  KOCBEHHBIE  HW3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUKCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh MNPUHLUINbBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXOauMble

¢u3nyecKrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecriedeHus: 0Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY-KaloIlel cpene

OCYIIECTBIISATh TOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIHBIX HCTOYHUKOB BBIJACIATh WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOﬁ WA MOXKET OBITh HeHOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIPpU  BBINNOJIHCHUHA y‘{C6HLIX 3aJIaHuM HAy4YHO-

MOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE




MaTepuansl, pecypcsl ceth MHTepHer; BiageTb NpuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHOMN

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3YJIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKOM  JCATEIBHOCTH, MPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

IpPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CJICAWTh 34 BBINIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCICTBUE,  IpOABIAL  TOTOBHOCTb

pa3pemaTth KOHQIUKTHI

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

pas3indaTrb SABJICHUA IO OMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (I)I/I3I/ILICCKOG SIBJICHUC

1.3

pacrno3HaBaTh NPOSBIECHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcKue SBICHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PUZNUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (M3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003HaYeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,
CBS3bIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEIMYMHY C JIPYTUMH

BEJIMYMHAMHU, CTPOUTHh  IpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU




(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIPpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 HM3Y4YEHHBIX CBOWCTBA

(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIINE WU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUusl, IPOBOJUTh pPacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOAOB, MCIIOJIB3Yys ONMMCAHUEC MCCIICOOBAHMNSA, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUJIBHOCTDL IIOPAIAKaA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThL Ha6HIO,Z[eHI/II>’I " OIIBITOB

1.9

1.10

MPOBOAWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAWTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompesieNsis CpeAHee 3HAUYeHHE H3MepseMOil BenWuuHBI ((OKyCcHOe
paccTostHuE coOuparoleld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

NPOBOJUTH HCCIEOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM MPSMBIX M3MEPEHUH: MIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl
MOJIyYUEHHOW 3aBHCUMOCTH (DUM3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaThb BbIBOJBI 110 PE3YyJIbTaTaM HCCICOAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh M3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIE

Pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TMPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IIJIAaHETapHas MOJENb aroMa, HYKJIOHHas

MOZACIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh HPUHLMIMbBI JEHCTBUA HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXoauMble

¢uznyecKrue 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IIJIOCKOM

3epKaje 1 coduparomieit TuH3e

1.17

OPUBOAUTH TNpHUMEpHl (HAXOAUTH HMH(QOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpallleHUuH ¢
npuOoOpaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NuTepHer, caMOCTOSTENBHO (OPMYNIHpPYS TOWCKOBBIA  3arpoc,
HAaXOAUTh TYyTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHM YUYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPATYpy (DU3MUECKOro COJAEpkKaHMs, CIPaBOUYHBIE
MaTtepuainsl, pecypchl ceth HHTepHeTr; Biamete  npuéMamu
KOHCIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMALMU U3 OJIHOU

3HAKOBOM CHUCTEMBI B IPYTYIO




1.20

CO3/1aBaThb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAIMM M3 HECKOJIBKUX HCTOYHUKOB (HU3NYECKOTO
CoJiepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIN
UCCIICIOBATEIIbCKOW  JEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIHM MOHATUIHHBIN anmnapar U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAEed ¢ y4&ToM

0COOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaThb  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ B JEATENbHOCTb TPYMINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHPIUKTHI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3ziena

Kon

JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHWU OKPYXAIOIIEI'O MHPA

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHS NPUPOJIBL.
duznueckue SBICHUSA: MEXAHHYECKUE, TEIUIOBbIEC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

duznyeckne BenuyuHbL. V3Mepenue — (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onwucanue GpU3MUECKUX SBICHUH C MOMOIIBIO MOJIEIEH

[IpakTudeckue pabOThI:

##H#Parf##113MepeHne paccTOSIHUM.
###Par###lI3mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

###Par###OnpeneneHue pa3MepoB MallbIX Tell.
##HParf##l13mepeHne  TemrnepaTypsl IpH  ITOMOIIU

KUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPhl

INEPBOHAYAIJIbHBIE CBEJJEHNA O CTPOEHNU BEIIIECTBA

2.1

##H#Par#H##(CTpoeHNe BELECTBA: aTOMBlI U MOJIEKYJIbI, UX
pazMepbl.  OnbITHI,  JIOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ]| piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBIDKEHHS  YacTHI[ C  TEMIIEPaTypowu.

BpoyHoBckoe nBmxenue, muddysus

2.3

BzaumopeiicTBHe YyacTHUll BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAHHUE




###Par###ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3anmocBa3b MeXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX W MX aTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuueckue paboThI:
###Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
HCIonb30BaHueM (pororpaduii).

2.6 H###Par#H##OnbITBl  T0  HAOIMIOJIEHUIO  TETUIOBOTO

pacipeHust ra3os.
#H##HPar###OnpITel 0 OOHAPY)KEHUIO JCHUCTBUS CHII

MOJICKYJISIDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUIKEHHE
#H#Par###CropocTsb. Cpennsis CKOpOCTh pu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér mytu U BpeMeHu
JIBU)KECHHS
SIBnenune uHepuuu. 3akoH MHepuMU. B3aumoneincrtsue
33 T€N KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
14 ##H#Par###lnotHocTs  BemecTBa. CBsA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ympyroctu u 3akoH ['yka. V3mepenue cuibl C
' MIOMOUIBIO AUHAMOMETPA
37 ###Par#HH#IBnenne Tarorenus u cuwia Tsoxkectd. Cuna
' TSKECTH Ha ApYyrux miaHeTtax. Bec Tena. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJBXKEHUS U TPEHHUE IOKOSL.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU
' npsMoii. PaBHoelCTBYOIAs CUIT
3.10 [TpakTyeckue paboOTHI:




OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmIIE u Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa T0
HAKJIOHHON  1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsoKeHus: (aeopmariiu) mpy>KUHbI OT
MPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBHCHMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

duznyeckue SBICHUS B MPUPOJIC: MPUMEPHI ABIKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,

JEVCTBHE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTporucTBa: AMHAMOMETP, NOIIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B
Jasnenune TBEpaoro tena. CrnocoObl yMEHBILIEHUS U
+ YBEIIMYCHUS IaBJICHUS
JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

4.2
TEMIIEPATYPbI

43 Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razami. 3akoH Ilackais. IIlHeBMaTHUeCKHE MAIIMHEI

3aBUCUMOCTH JaBJICHUS KUOAKOCTU oT l"J'Iy6I/IHI>I.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.

FI/I}lpaBJ'II/I‘-ICCKI/Ie MEXaHU3MBbI

AtMmocdepa 3emnn u armocdepHoe nasienue. [Ipuannbl
15 CYILIECTBOBaHMs BO3AYHIHOM 00ojouku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

» W3mepenune arMmocdepHoro naasneHus. [lpubopsl s
U3MepeHus: aTMOC(epHOro 1aBIeHUs

JlelicTBUE XUIAKOCTH M Ta3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BreiTamkuBaromas (apxumenoBa) cuiaa. 3aKOH

Apxumena

4.8 IInaBanue Ten. Bo3gyxomnasanue




4.9

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOH B JKMIKOCTb YacTH Tela.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
TENO,  NOrpy)KEHHOE B  JKMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBHCHUMOCTb  BBITAJIKUBAOLICH
CHWJIBI, ACUCTBYIOLIEH Ha TEJIO B XKMIKOCTH, OT 00BEMaA
MOTPYKEHHOW B JKUJIKOCTb YAaCTHU Tejla U OT INIOTHOCTH
xunkoctu.  KoHcTpympoBanue — apeomerpa  WIH
KOHCTPYMpPOBAaHHE  JIOJAKM M  OHpeAclieHHe €€

rpys3omnonb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMOoCc(hepHOTo JaBJICHHS HA KUBOW OpPraHU3M, TUIABAHHC

pBIO

4.11

TexHuueckue YCTPONCTBA: COOOINAOIIUECS COCY/IbI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanudeckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHne paBuia paBHOBECHUS pbldara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO JEeNCTBUS MEXAHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpaHEeHMsI MEXaHNYECKON SHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHM Tella 10 TOPU30HTAJIbHOMN
noBepxHocTU. VccnenoBanue ycimoBuii paBHOBECUS
ppiuara. HM3mepenme KIIJI HakIOHHOM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYEeCKOM OHEPIrun

dusnyeckue SABJICHUS B npupoac: pblHaru B TECIC

5.10
4esioBeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABUXKHBIM H
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kox Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
pasjiena JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mepsl
' MosIeKyl.  OmNbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue u amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6 6.3 Ha OCHOBE IIOJIOKEHUN MOJIEKYJIIPHOKUHETHYECKON
TEeOpuun
6.4 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciiupeHye u cxxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sneprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEpPruu: TeIionepeaaya U CoBepleHne paboThl
6.8 Buael Terionepenaun: TENMIOMPOBOJAHOCTb, KOHBEKIIHS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbHas — TEIIIOEMKOCTDH

6.9
BeIlleCTBA
TemmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMUYECKUX BELIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  aurarenei  KITJ]
6.15 TEIJIOBOro ABUrarelns. TemoBble ABUTaTeNd M 3aliuTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoieccax
[IpakTudeckue pabOTHI:
H#H#HPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS CHJI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
##H##Par#H###OnbITEl IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnbITEl 10 HAONIOACHHWIO  TEMJIOBOTO
617 paCIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenue naBlieHUs] BO3AyXa B OayuioHe
HIpuIa.

#H##Parf##0OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIAXKICHHUSI.

###Par##] IpoBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMCTquCCKOﬁ




6.18

TpyOKe OT TeMIeparyphl.

###PartH##Habmonenne M3MEHECHUS BHYTpPEHHEU
SHEPTHM Tejla B pe3yJbTare Teruionepeaadyn U padoThl
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBJICHUS TEIIOOOMEHA WIpH
CMEIIMBAHUH XOJIOTHOU U TOpsUeH BOJBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

#H##Par###Onpenenenue yACIbHON TEIJIOEMKOCTH
BEIIECTBA.

###Part##IccnenoBanue mpoiecca UCIapeHus.
##H#Par#H##Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/IyXa.

#H##Parf##Onpenenenue yaelbHONW TEIUIOTHI IJIaBICHUS

JIpaa.

dusnueckue SBICHHS B TPUPOJAC: MOBEPXHOCTHOE
HATSDKEHUE ¥ KamWwULIPHBIC SBICHHS B IPHPOJIE,
KpUCTaJUTBI B Tipupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudyeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI
UCIIOB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CTrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB
BzaumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEJIaMH)

73 Onexrpudeckoe nose. Hanpssk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosei




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoeE,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
Onektpuueckass nenb. Cuna ToKa. ODJIEKTPUUYECKOE
7.8
HaIpsDKEHUe
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenpHOE W THapajyIeIbHOE  COCIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora m MOIIHOCTH JJICKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrosHHble MarHuTHl. B3auMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOoe TION€ 3eMIIM U €ro
' 3HAYEHHE JIJIS )KU3HU Ha 3emiie
16 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. VMcmons3oBaHme
' JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCcIopTe
7.18 OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN




naaykiuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTpOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJACHHUIO SJEKTPU3AIUHN T HHIYKIHEH

Y TIPU CONMPUKOCHOBEHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKHU.

COopka u mpoBepka pabOTBI DSICKTPUUECKON Ienu

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHue HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHBJICHHUS PE3UCTOPA M HANPSHKCHUS

Ha PE3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYeHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXKEHUS HaNpsHKEHUH 1pu
IIOCJIEIOBATEILHOM ~ COEAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia s CHIIBI TOKA IPH MApaLIEIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, MIAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKCHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBHSI IOCTOSIHHBIX MArHHUTOB.
N3yueHne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPU
ux oO0beAMHEHUM U  pasjeneHun. McciemoBaHue
JEMCTBHS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTYyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MAarduTHOrO IIOJII Ha IPOBOAHHUK € TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOJOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

@dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIIepMeETp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUYECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
Mexanuueckoe JBWKEHHE. MarepuanpHas TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTENHEHOCTh MEXAaHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
#HPar##HepaBHOMEpHOE NMPAMOJIMHENHOE JIBUKECHHUE.
8.4 CpenHsis ©  MIHOBEHHas CKOpPOCTb Tela  IIpH

HCPAaBHOMCPHOM ABHKXCHUUN




Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHEHHOE

8.5
JBUKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Par###PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 ITepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon Herotona
8.11 #HH#Par##H# [puHIUIT Cynepro3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Parf##Cuna TpeHUs: CWJla TPEHHUS CKOJIbXEHUS,
813 CHWJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS
Jewxenue  1wutaner  Bokpyr  Comnma.  Ilepsas
81> KocMudeckasi ckopocTb. HeBecoMocTh U mieperpys3ku
PaBHOBecue maTepuanbHON TOUYKH. AOCOTIOTHO TBEPAOE
8.16 oo
###PartH##PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHON
817 Ocblo BpauieHus. MomeHT cuibl. LieHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. MIMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
PabGora cun T1spkectH, ynpyroctd, TpeHus. CBs3b
822 SHEpPruu u paboThbl
[lorenumanpHass dSHeprus Tena, MOAHATOIO  Hal
823 MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHast SHEPTHS CKATOM NPYKUHBI
###Par###Kunetnueckas  sHeprusa.  Teopema o
825 KMHETUYECKOW SHEPTUU
8.26 #H##Part##3akoH coXpaHEeHUS] MEXaHUYECKOW dHEPTUH




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHEel CKOPOCTH CKOJBKEHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4alIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWJbl HOpPMaJIbHOTO JdaBieHusa. OmnpeneneHue
KOd(pUIIMEHTa TpPEHUs CKOJbKeHus. OmnpenencHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl  CHUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANLHON MoBepxHOCTH. Ompernenenue padOTHI
CUIIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
UCIIONb30BAaHUEM  HEMOABM)KHOTO M MOJABHXKHOTO

0JIOKOB

@u3NYECKUE SIBJICHUS B MPUPOJE: NMPUINBBI U OTJIUBHI,
nBukeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBH)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

IMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
09 Marematnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue suepruu npu KojaedaTeabHOM ABHKEHUN
. 3aryxatomue koneOaHus. BwIHyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHuss. MexaHu4YeCKHe BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. [']poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpas3Byk u ynbTpa3ByK
[IpakTrueckue pabOTHI:
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTO MasTHHKA.
OnpeneneHnne 4YacTOTBl M HepUoAa  KoyeOaHW
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjieOGaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruo/ia KOJIcOaHMit rpy3a,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U KECTKOCTHU
pYyXUHBL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
IIyHAMH, X0
99 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIeKTPOMarHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHLIX BOJIH

103 OnekTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE CBOICTBA CBETa
10 [IpakTuyeckue paboOTHI:

104 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH C
MIOMOIIIBbI0 MOOMIIBHOTO TeneoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJINMOTO, yIBTPapHOIETOBOTO u
PEHTTEeHOBCKOT'O U3ITy4eHHUN

10.6 Texuuueckue ycTpoiicTBa: UCIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop jiydeii B IMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
17 I'maz kak onrtuyeckas cuctema. banM3opykocTh u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CnoxxeHue cieKkTpanbHbIX IBETOB. Jlucnepcus ceera
[IpakTuueckue pabOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUS.
###Par#Ht#l13yuenne  XapakTepuUCTHK  H300paykeHus
MpeaMeTa B IIIOCKOM 3epKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUST CBETOBOI'O JIyda OT yIVIa IaJ€HUs Ha
119 TPaHULE «BO3JIYX — CTEKJION.
' ###Par##H##lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenne (QOKYCHOIO pacCTOSHUS U
ONITUYECKOM CUJTBI COOMpArOIIel JTUH3BL.
##H##Par###OnbITEl 110 pa3joKeHUI0 Oeoro cBera B
CIIEKTD.
###Par###OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
IIpU UX HAOJIOCHUH Yepe3 BETOBbIE (DUIBTPHI
®dusnyeckue ABIEHUSA B npupone: 3aTMeHus ConHua u
11.10 JlyHpl, 1mIBETa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna u 1utaHerapHass MOAENIb aTroma.
' Mogens aroma bopa
122 Hcnyckanue U morjoueHue cBera aroMoM. KBaHTHI
' JIuneliuaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO siipa. M30Tons!
15 PaguoaktuBHble npespamieHusa. Ilepuon momypacmana
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCEIl
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouHuku sHepruu
' ConHua u 3B€311
129 Snepnas osHepreruka. [JlelicTBUe  paJMOaKTUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
1210 U3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHbBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE H3JIy4YeHUE IPUPOJHBIX MHHEPAJIOB,
JEMCTBHE PAJMOAKTUBHBIX W3JIy4YEHUH HAa OpPraHU3M
YeJI0BEKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
¢uszmke, o0 cucTeMooOpa3ywmieli poau (U3UMKA B  Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nyecKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAAEC POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-
(GbU3MKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOT I

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3HUECKUX SBICHUHN
B OKpYXAalOLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
A3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX IJId PCIICHHA y‘I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/I3I/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3Yy4YCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJIOIEHHsT MPaBMJI OE30MACHOTO TpyJa: HaOmrofeHuEe (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCIHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IMPEIACTABIATH
MOJIyY€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITh UX Ui

00BICHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJISATh HEAOCTAIOLIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTHh PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  MIPeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'2 110

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE ABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€TaA.
' OTHOCUTENBHOCTD JIBHXKEHHS
PaBHomepHOe 1 HepaBHOMepHOE JBIKeHHE. CpenHssi ckopocTh. Dopmyna 1Jis
1.2 BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSMONMHEIHOE NIBHXKEHHE. 3aBUCUMOCTh KOOPIAWHATHI TEla OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOEKINH
MepeMENIeHNs, IyTH, KOOPAMHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKECHUU
3aBUCUMOCTh KOOpPJMHATHI Te€la OT BPEMEHH B Cllydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEWHOTO JIBHKECHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl 1T TPOCKIUUA TEPEMEIIEHUS, MPOSKIMH CKOPOCTH U TMPOESKIIUH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
I'paduky 3aBUCUMOCTH OT BpeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUsI, KOOPAWHATHI TP PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIOININE CBOOOMAHOE TaJCHUE Tela IO
s BePTUKAIN (JABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
' 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,
MPOEKIIMA CKOPOCTH M KOOPJIWHATHI TP CBOOOJHOM TAJCHUU Tela IO




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTu. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2nR
=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO

yckopenusi. Dopmyra sl BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHocTh BemectBa. @opmyiia i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennyuHa. ClIokeHue Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _P-l—}E
12 Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna s BEIYUCICHUS MOJYJIS CUIIBI

TPCHUS CKOJIbXKXCHUA:




1.13

F_=u-N

Hedopmarus tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my - 1M,
F=Gg. 1 _2
'L
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7si BBIYUCICHUSI CUJIBI TSKECTH BOIHM3M moBepxHocTH 3emnu: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckast CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
D=mi

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

1.18

3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3AMKHYTOM CUCTEMBI TEJ:
D=yl i,y =const
PeakTnBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyra it BEIYUCICHUS paOOThI CUJTBI:

A=F5cosct

Mexann4deckas MOIITHOCTh:

n=4
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIUH. CDOpMy.TIa JUIS. BRIYMCIICHUS MOTEHIIMAIBLHOMN




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E »

119 3aKoH coOXpaHEHHs] MeXaHU4ecKon sHeprun. Gopmyna ajs 3aKOHA COXPAHEHUs
MEXAHUYECKOM HEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBparieHre MexaHMUYECKON YHEPTUU [TPU HAJTMUUU CHIIBI TPEHUSI.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Mowment cunbi: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIi 1 HenoaABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:EHEEE&H
[aBiienue TBEpIOTO TENA.
®dopmyna a7sl BEIYUCICHUSI TaBJICHHs TBEPAOTO Tea:
F
P==-

151 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['uapocTaTyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
®dopmyrna 715t BHIYUCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=P+Py,

1.22 3axoH [lackans. I'mapaBanyeckuii npecc
3akon Apxumena. DopMmyna IS ONPENETICHUS BBITAJKUBAIONMIEH CHITBI,
JENCTBYIOIIEN Ha TEJI0, IOTPYKEHHOE B )KUJIKOCTh WJIN ras:

1.23

Fap =PEV

YcnoBue nnaBanus Teia. [lnmaBanue CYIO0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MIEPUOJI KOJICOaHU]:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpakmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
HPYXUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHHUS; paOOThl CHJIbI TPEHMS, CHJIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl MU
nepuoga KojeOaHUN MaTeMaTHMYeCKOro MasTHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JCHCTBYIOLIEr0 Ha pblyar;
paboThl CWJIBI YINPYrocTH IpPU MOABEME Ipy3a C MOMOILIBIO HEMOABHKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJKUBAKOLIEN CHIIBI
OT MAcChl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
pOoAa MOBEPXHOCTH; CWJIBl YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEICHU
negopManuu MpYXUHBI, YCKOPEHUs: Opycka OT yrijla HakJOHA HaIlpaBISIOIICH;
nepuoza (4acToThl) KOJIeOAaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KOJICOAHUH MPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJa KoJieOaHU HUTSHOTO MasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHs pblyara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U

TEXHUKEC, TMPUIHNBBI W OTIUBBI, JABMIXCHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHIKEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6LITy,

151 COOOILAOIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, I'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY H TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BelecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

55 JBuxenne 4yactun BemectBa. CBA3b  CKOPOCTH  JBMXKCHMS YacTHUIl C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrpennsas sneprus. Pabora u Temonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEHN dHEpPrun

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3Ty4EHHUE
Harpesanue wu oxnaxnenue T1en. KommdectBo — TemynoTsl.  YjaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPrMM B TEIJIOBBIX MpOIeccax. YPaBHEHHE TEILIIOBOTO
OanaHca:

2.9
O +0, +..=0
Wcnapenne n koHaeHcauus. V3MEHEHHME BHYTPEHHEH SHEPruu B IIPOLECCE

510 UCIIapeHuss M KOHJAeHcauuu. KureHwe IKMIKOCTH. YJenbHas TeIoTa

napoobpazoBanus: L = Q/m




2.11

BrnaxxHocts Bo3myxa

2.12

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

2.13

2.14

2.15

2.16

2.17

BHyTpeHHsIst SHEpTHsl CTOPAHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

[punuuns! pabots! TemoBbix Asuratencii. KI1/] reruioBoro apuratens

Ipakxmuueckue pabomul

N3mepenne yaenbHOU TEMIOEMKOCTH METAINIMYECKOr0 LUIIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYHIEH HarpeTblii MWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl BOABI  MPH
pa3MYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MpPU CMEIIMBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIiecca UCIapeHHs

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSIKCHUC W KAIIHUJIIAPHBIC
SABJICHUS B NPHUPOAC, KPUCTAJUIBI B MPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHue

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO

CrOpaHHus

3.1
32
33

34

OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3JIeKTPUUECKUX 3apsii0B
B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona
3aKOH COXpaHEHUs IEKTPUIECKOTo 3apsaaa

Onektpuueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpmHnmn

CYNEpHO3UIUU IJICKTPUICCKUX moJiei (Ha Kau€CTBECHHOM ypOBHe)

3.5

Hocurenn »snexTpuyeckux 3apsaoB. JIeHCTBUE AJIEKTPUYECKOro IO Ha

SJICKTPHUYICCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPHUKU




[TocTossHHBIN AIEKTpUYECKU TOK. J{ecTBUS 3nekTprudeckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I=q/t,U=A/
DJIEKTPUUYECKOE COMPOTUBJICHUE. Y JIETBHOE AJIEKTPUUECKOE COTPOTUBIICHUE:
3.7 R = pl/S
38 3akon Oma jy1s yyactka snektpudeckoi uenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O COMPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 ’
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMoOJie OPSIMOTO IMPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenHue 35ekTpoMarauTHor nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
H3mepeHne  3IEKTPUYECKOTO  CONPOTHUBIICEHHS  PE3UCTOpPA;  MOIIHOCTH
316 AJIEKTPUUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIouka), OT HAMPSHKEHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

CONIPOTUBJICHUA OT IJIMHBI IMPOBOJHUKA, IJIOMIAAN €0 IMOIICPECYHOTO CCUCHHUA U




YACIBHOTO COIIPOTUBJIICHU.
HpOBepKa nmpasujia sl SJICKTPUUYCCKOTIO HAIIPAXKCHHA IMPU MOCICIO0BATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJIEKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUHU MTPOBOJIHUKOB (PE3UCTOPHI U JJAMITOUKA)

Qusuueckue s6lenHUs 6 npupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, Jpeid IMOITOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEpPruu,  DJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
[PEeIOXPAaHUTENH, BJCKTPOMArHuT, OJJIEKTPOJIBUTATeNb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 35eKTpoOMarHUTHBIX BOJIH
3.20 JlyueBast monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTUyeckas cuia
. muu3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckre npruOopbl
Ipaxmuyeckue pabomul
###Par###I3Mepenne  ONTUYECKON CHUIIBI COOMparomedl JUH3BI; (POKYCHOTO
paccTosiHUsL coOMparoIiei JIMH3bI (10 CBOMCTBY paBeHCTBA pa3MepOB MpeaAMETa U
n300paxkeHusi, KOrja MpeiMET paclojioKeH B JBOMHOM (oKyce), ImoKa3aTels
3.26 MPEJIOMJIEHUS CTEKJIA.
###Par###lIccnenoBanue cBoWCTBa M300pa)XKeHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHsS (POKYCHOT'O PACCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIjla MPEIOMJICHHsS] CBETOBOIO Jiyya OT YIJia MajeHus Ha
TPaHULIE «BO3/1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe. 3atmeHus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA




PamnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydenus. Peakiuu anbda-u Oera-

4.1
pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapHas Mmoiens aToma

4.3 Cocras aromHoro spa. M3oronst

4.4 [Tepuon nmonypacnaga aTOMHBIX SiAEp

4.5 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPsI0BOIO U MaCCOBOT'O YUCE
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HUE NPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPreTukKa




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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