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I. COAEP’KAHUE YYEBHOI'O IIPE/IMETA

7 KJIACC

Pa3nes 1. ®usnka u eé posib B NO3HAHUHN OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoze. Ssinenus npuponsl. Ousndeckue SABICHUS: MEXaHUYECKHE, TEILIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. VM3Mepenue ¢usnueckux BennuuH. Pusmdeckue npubopsl. [lorpemHocts
u3MepeHuil. MexnyHapoaHas cuctemMa eJuHULL.

Kak ¢u3uka u 1npyrue ecTecTBEHHBIE HAyKH H3Y4YaloT MNpHupony. EcTecTBeHHOHAy4yHBIH MeETO[
NO3HAHUS: HAOJIOJIEHUE, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT I10

MPOBEPKE THUIIOTE3, OOBSICHEHHE HaOMo1aeMoro siBiieHus. Onucanne (pU3N4ecKux SBICHUH ¢ TOMOIIBIO
MOJICIIEH.

Hemoncmpayuu.
1.  MexaHuueckue, TeIJIOBBIC, ICKTPUICCKHE, MArHUTHBIC, CBETOBHIC SIBJICHUS.
2.  O®uznyeckue MpuOOPHI U MPOoIeaypa IPSIMBbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnusie pabomot u onvimeol.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
W3mepenne paccTOsTHU.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpezenenre pa3MepoB MaJbIX TEJl.

aprwdndE

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue wccineAoBaHMS MO MPOBEPKE T'MIOTE3bI: AANBHOCTH MOJNETA MIApUKA, MYIIEHHOTO
TOPU30HTANILHO, TeM O0JIbIlIe, YeM OO0JIbIle BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEIeHUA 0 CTPOEHUHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3mepbl. ONbIThl, JOKAa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA.

JBwxkenue vactui] BemecTBa. CBs3b CKOPOCTH ABUKEHHUS YacTHUI[ ¢ Temmeparypoil. bpoyHoBckoe
nBkenue, nuddysus. BzanmoelcTBre 4acTUIl BENIECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperaTtHbie COCTOSIHHUSI BEIIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPIBIX (KPUCTAITMYECKUX) TEII.
B3auMocBsI3pb  MeEXJy CBOMCTBAMHM  BEHIECTB B  PAa3HbIX arperatHbIX COCTOSHMUSIX U HX
ATOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1.  HabmroneHue OpOyHOBCKOTO JBHXKEHUS.

2.  HaOmonenue nuddysum.

3. HaOmroneHue sBICHUA, 00BICHSIOMUXCS MPUTSHKCHUEM WIH OTTATKUBAHUEM YaCTHUI] BEIICCTBA.

Jlabopamopnuvie padbomot u onvimol.

1.  Ouenka guameTpa aToMa METOJO0M PSIOB (C UCTIOIB30BaHUEM GoTorpaduii).

2. OnpITHI O HAOTIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B.

3. OnbITel 1O OOHAPYXKEHUIO ACHCTBUS CUI MOJIEKYISPHOTO MPUTSHKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanunueckoe nBukeHrue. PaBHomepHoe u HepaBHOMepHOe aBHxkeHne. CkopocTh. CpefHsisi CKOPOCTh
MIPU HEPABHOMEPHOM JBMKEHUHU. Pacu€T myTH 1 BpeMeHU JBUKEHUS.

SlBnenne uHeEpHUU. 3aKOH HMHEPIUU. B3auMopencTBUE Tesl KaKk MNpHYMHA H3MEHEHUS CKOPOCTH
JIBIDKCHUST Tell. Macca kak Mepa WHepTHOCTH Tena. [lmoTtHocTs BemiecTBa. CBS3p IUIOTHOCTH C
KOJTMYECTBOM MOJIEKYJ B eMHUIIE 00bEMa BEIIEeCTBA.



Cuna Kak XapakTepucTuKa B3auMojaencTBus Teia. Cuia ynpyrocty u 3akoH ['yka. 3Mepenne cuiibl ¢
MMOMOIIBI0O IUMHAMOMCTpA. SIBnenue TAroTeHus U cuia TshKkecTu. Cuita TSKeCTH Ha APYyrux 1jiaHcTax. Bec
tena. HeBecomocth. CrioxeHue CuJjl, HAMpaBJICHHBIX 10 OJHOW mpsimoil. PaBHoxeicTBytomas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUs U TPEHUE NTOKOs. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KESHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmroienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.

I

Crnoxenue CHJI, HAITPaBJICHHBIX I10 OI[HOI/I HpHMOH

Jlaﬁopamopmﬂe padomul u onvimol.

1.  OnpeneneHne CKOpPOCTH PABHOMEPHOIO JBMJKEHHUS (IIapuka B  KMJIKOCTH, MOJEIH
INEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2.  OmpeneneHue cpeHel CKOPOCTH CKOJBXEHUS OpycKa WM [IapuKa M0 HAKIIOHHOM MJI0CKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO TeA.

4.  OnueITbl, JAEMOHCTPUPYIOIIKME 3aBUCHUMOCTh pacTsokeHus (aegopmanuu) MpYKUHBI  OT
IIPUIIOKEHHOM CHUJIBI.

S. OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHUS OT BEca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Jasnenue. CriocoObl yMEHbIIIEHUS U yBEJIUYEHUS JaBieHus. [laBieHue rasa. 3aBUCUMOCTh JaBIICHUS
rasza ot o0béma, Temmeparypsl. [lepenaua naBneHusi TBEPABIMHU TElIaMU, KHUAKOCTSAMU U razaMu. 3aKOH
[Tackans. IlHeBMaTHUeckue  MallWHBL.  3aBUCUMOCTb  JaBIEHHUS  KHJAKOCTH  OT  TIyOUHBI
['unpocratuueckuii napanokce. Coobmaromuecs cocyasl. ['uapaBinueckue MeXaHHU3MBI.

AtMocdepa 3emmn u atmocdepHoe aaBneHue. [IpuumHBI CyliecTBOBaHMSI BO3AYIIHOW OO0OJIOYKU
3emum. Omnwir Toppudern. M3mepenue armocepHOro maBieHHS. 3aBUCUMOCTh aTMOC(EpHOTO
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! a1 u3mMepeHust atMocepHOro AaBJIECHUS.

JelicTBUe KUAKOCTH M Ta3a HA MOTPYKEHHOE B HUX Telo. BeITalikuBaromas (apXuMenoBa) CUia.
3akon Apxumena. [TnaBanue ten. Bo3gyxormiaBanue.

Hemoncmpayuu.

1.  3aBucuMOCTb AaBIEHMS ra3a OT TeMIepaTyphl.

2.  Ilepenaua naBineHMs KHUIKOCTBIO U T'a30M.

3. Coobuaromuecs cocyabl.

4.  T'mppaBnuueckuii mpecc.

5.  TlposiBnenue nericTBUst aTMOC(HEPHOTO JaBICHUSI.

6. 3aBUCHMOCTH BBITAJKWBAIOMICH CHIJIBI OT 00BEMa MOTPYKEHHOW YacTW Tella W IUIOTHOCTH
KHUJIKOCTH.

7.  PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8.  YcinoBue muiaBaHMs TeN: TUIABAHWE WU TOTPY)KEHHE Tel B 3aBHUCUMOCTU OT COOTHOIICHUS
INIOTHOCTEH TElla U *KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMOCTH Beca Tella B BOAE OT 00BEMa MOTPYKEHHOW B JKHUIKOCTb YacTH
Tena.

2. Ornpenenienne BHITATKUBAIONIEH CUITBI, ICHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B )KUIKOCTD.



3. [IpoBepka HE3aBUCMMOCTH BBITAIKHWBAIOIIEH CHIIBI, EUCTBYIOIIEH Ha TEIO B YKUIKOCTH, OT
MAaccChl Tela.

4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YaCTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5.  KoHcTpynpoBanue apeomeTpa WM KOHCTPYHpPOBaHHME JIOAKM M  OIpeleieHue €€
Ipy30M0bEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTble MexaHM3MBbI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. IlpaBmiio paBHOBecHs pblyara.
[Ipumenenne mpaBuiia paBHOBECHs pbluara Kk Oyoky. «3omotoe mpaBuio» mexaHuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHnU3MBbI B OBITY M TEXHUKE.

Mexannueckass sHeprus. KuHernueckas M NOTeHUMalbHas sHeprus. IIpeBpaiienue omHoro Buua
MEXAHUYECKOI HEPIuu B APYroil. 3aKOH COXpAHEHUS SJHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1.  IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1.  Omnpenenenue pa®OThl CUIbI TPEHUS NPU PABHOMEPHOM JBWXKEHHMU Tejla IO TOPU30HTAJILHOU
IIOBEPXHOCTH.

2.  HccnenoBanue yclIOBHI paBHOBECHSI pblUara.

3.  Uswmepenue KII/] HakIOHHOI TIOCKOCTH.

4.  HM3ydeHue 3aKOHA COXpPaHEHMS] MEXaHUUECKON IHEPIHUH.

8 KUIIACC

Pa3gen 6. TenvioBbIe IBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUs BelecTBa. Macca u pa3Mmepbl
aTOMOB M MOJIEKYJ. ONbIThl, NOATBEPKIAOLIME OCHOBHBIEC ITOJIOXKEHUS MOJIEKYJIIPHOKUHETHYECKOM
TEOpUHU.

Mopnenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOro COCTOSHUMN BemecTBa. Kpucramimueckue u amopgHbie
tena. OObsICHEHHE CBOWCTB ra3oB, JKUJKOCTEM M TBEPABIX TEJI HAa OCHOBE IMOJOKEHHM MOJIEKYISPHO-
KHHETHYeCKOM Teopuu. CMauynBaHNUE U KaWJUISIPHBIE sIBJICHUs. TerioBoe paciupeHue u cxaTue.

Temneparypa. CBsi3p TeMIiepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBHWKEHUS 4YacTHL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: Terjonepenaya U COBEpIIeHHe paboThl. Buibl
TeIJIoNepeIayu: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3IyUCHHE.

KonnuecTBo TerioTsl. YenbHas TEIIOEMKOCTh BeIIecTBA. TerIooOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHenue TeruoBoro OanaHca. IlnaBneHue u OoTBepJeBaHME KPHUCTAUIMYECKUX BELIECTB. Y €NIbHAS
Teryiota raBieHus. [lapooOpasoBanue u konzaeHcarus. Mcnapenwe. Kumnenme. YiaenpHas Tteruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunammner paboTsl TernoBbix asurateneid KIIJ[ TemmoBoro mpuratens. TemiaoBble ABUTATENH U
3alllUTa OKPYKaroUIe cpeibl.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

2.  HaOmonenue nuddysum.

3. HaOmroneHue sSBJICHUI CMaYMBaHWS M KAMUTSIPHBIX SBJICHUH.



Habmroienue TemnoBoro pacimpeHus Ted.
V3MeHeHre naBlieHus Ta3a Py H3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

4
5
6. [IpaBuna n3aMepeHus TeMIepaTypsbl.
7 Buae! renonepenayn.

8 OxJakJIeHHe MPpU COBEPILIEHUU PabOTHI.

9 HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaGnronenue KuieHus.

12. HaGmroneHue mocTostHCTBA TEMIIEPATyPhl MPH TIJIABJICHUH.
13. Mogenu TEIUIOBLIX ABATATENEH.

Jlabopamopuvie pabomol u onvimel.

1.  OnbITel O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MPUTSKEHUSI.

2. OmbITHI 10 BBIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WK caxapa.

3. OmnbIThl 0 HAOMIOIEHHIO TEIUIOBOIO PACIIUPEHUS I'a30B, )KUIAKOCTEH U TBEPIBIX TEIl.

4.  OmnpeneneHue IaBjieHUs BO3/AyXa B OalIOHE IIIIPULIA.

5. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIAKICHUS.

6.  IIpoBepka rurmoTe3sl JMHEHHON 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHUECKON

TpyOKe OT TeMIIepaTyphl.

7.  HabGmonenne m3MeHEHHMs BHYTPEHHEH DHEPTUU Tejla B pe3yibTare TeIUIonepeaadd U paldoThI
BHEIIHUX CHUII.

8.  Hccnenosanue siBieHUS TEIUI00OOMEHA IPU CMELIMBAHUU XOJIOAHOM U ropsyeil BOAbI.

9.  Ormpenenenue KOJMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOH NpU TEIIOOOMEHE C HarpeTbiM
METAJTIMYECKUM LIUIMHIPOM.

10. Ompenenenue ynenbHOM TEIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue mpouecca UCIApeHHUs.

12.  OmpeneneHre OTHOCUTEIBHOM BIQXKHOCTH BO3IyXa.

13. Ompenenenue ynenbHOMN TEIUIOTHI TUIABICHUS JIBAA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Ten. JIBa poma 3yeKTpHUeCKUX 3apsfaoB. B3aumopaeicTBue 3apspKeHHBIX TEl. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX Te OT BEJIMYMHBI 3apsAfOB U PACCTOSHUS
MEX]y TeTIaMH ).

Onektpuueckoe nose. Hanpsx€HHocTs  2nexTpuueckoro mnoms. IlpuHnun — cynepno3unun
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »nexkTpuueckux 3apsiioB. DJeMEHTapHbIM dyiekTpuueckuil 3apsin. CrpoeHue aroma.
[IpoBOgHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHMKN MOCTOSIHHOTO TOKA.
JlefcTBHS 3IIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B HKHUAKOCTAX
¥ rasax.

Onexktpuueckasd Lenb. Cuna Toka. OieKTpudeckoe HanpspkeHue. CONpOTHUBIEHUE IPOBOJHUKA.
VYaensHoe comnpoTuBieHHE BemiecTBa. 3akoH Owma jana  ydactka nenu. [locnenoBarenbHoe W
[apauIeJIbHOE COEINHEHUE IPOBOIHUKOB.

PabGora u MourHOCTh 3ieKTpuuecKkoro Ttoka. 3akoH Jlkxoyms—JleHma. OnexTpuuyeckue LENu U
NOTPEOUTENH IEKTPUUECKOI 3Heprun B 6bITy. KopoTkoe 3ambikaHUe.

ITocTostHHBIE MarHuTHl. B3auMoaeicTBHuE MOCTOSIHHBIX MarHuTOB. MarauTHoe noje. MarautHoe nosie
3eMiu U €ro 3HaueHue A Ku3HU Ha 3emuie. OnbIT Opcreaa. MarHuTHOE MOJIe IEKTPUUYECKOTO TOKA.



HpI/IMeHCHI/IC OJICKTPOMariuToB B TCXHUKCE. HeﬁCTBHe MAarHuTHOIrO II0JIA Ha MPOBOAHHMK C TOKOM.

ONEeKTpOABUTaTENb IIOCTOSIHHOIO TOKA. VcII0/Ib30BaHKE AIIEKTPOIBUraTeNIel B TEXHUUECKUX YCTPOMCTBAaxX

Y Ha TPaHCIOPTE.

Onbitel @apanes. fBnenue saekTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna. DnexTporeHepatop.

CrocoObl MONYYEeHUS DICKTPUYECKOW SHEPTrUu. DJNEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HMCTOYHHKAX

SHEpPTUHU.
Hemoncmpayuu.
1.  Dnexrpuzanus Te.
2.  JlBa poja 3JIEKTPUYECKHUX 3apsA0B U B3aUMOJCHCTBHE 3apsyKEHHBIX TEJI.
3. YCcTpoHCTBO U AeiCTBHE 3JEKTPOCKOIIA.
4.  DuektpocraTUdecKas HHIyKITHUS.
5. 3aKOH COXpaHEHHMs JIEKTPUUECKHUX 3apsJIOB.
6. IIpoBOAHMKHM W IUAIIEKTPHUKH.
7. MopenupoBaHue CUIOBBIX JIUHUI 3JEKTPHUUECKOTO TOJIS.
8.  McTOYHMKU MOCTOSTHHOTO TOKA.
9.  JleiicTBUS 3IEKTPUUYECKOTO TOKA.
10. DJeKTpUYEeCKUi TOK B KHIKOCTH.
11. Ta3o0BbIit pazpsa.
12. H3mMepeHme CHIIBI TOKA aMIIEPMETPOM.
13. H3MepeHHe IEKTPUIECKOTO HAMPSIKCHHS BOJTBTMETPOM.
14. Peocrar u Mara3uH CONPOTUBIICHUM.
15. BsaumopeicTBHE MOCTOSHHBIX MArHUTOB.
16. MopaenupoBaHre HEBO3ZMOXKHOCTH Pa3/ICICHUS MTOJIF0OCOB MAarHUTA.
17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
18. OmsIT Dpcrena.
19. MaruuTHOE mone Toka. DIEeKTPOMAarHuT.
20. JleiicTBHEe MAarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM.
21. DnexTpoABHTraTeNb MOCTOSHHOTO TOKA.
22. HccrnenoBaHue SIBICHUS JJIEKTPOMATHUTHOW WHIYKIIHH.
23.  Omnbitel Dapajes.
24. 3aBUCHMOCTH HAMpaBIEHHS HHIYKIIMOHHOTO TOKA OT YCIOBUH €ro BOSHUKHOBEHHUSI.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
1. OnbITel M0 HAOTIOACHUIO STIEKTPHU3AINH TEJ HMHIYKIIUEH U MIPH CONPUKOCHOBEHHH.
2.  HccrnenoBaHue IEHCTBUS JIEKTPUICCKOTO TOJIST HA TIPOBOJIHUKH H JTUIICKTPUKH.
3. Coopka u nmpoBepka pabOTHI AIEKTPUICCKON I[EMTHU MTOCTOSTHHOTO TOKA.
4.  HM3mepeHue W peryJIMpOBaHUE CHJIBI TOKA.
5. H3mepeHue u peryJMpOBaHHE HANIPSIKCHUS.
6. HccrnemoBaHuwe 3aBHCHUMOCTH CHJIBl TOKa, HIYIIETO 4Yepe3 pe3UCTOp, OT COMPOTHUBIICHUS

pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

7.

OHBITLI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD 3JICKTPUUCCKOTO COIMMPOTUBJICHUA ITPOBOJHUKA OT €TO

JJIMHBL, TIOMAAN MOTIEPCYHOI'0 CCYCHUA U MaTCpuraia.

8. [IpoBepka mnpaBuia CIOXKEHHUS HANPsDKEHUA TPU  TMOCIEIOBATEIIbHOM COEIUHEHUU JBYX
PE3UCTOPOB.

9.  TlpoBepka mpaBuiia sl CHIIBI TOKA TP TTAPAJUIETFHOM COSTMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI JEKTPUIESCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP.



11. OmpeneneHre MOIHOCTH AIIEKTPUIECKOTO TOKA, BBIICISEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHMOCTHU CHJIBI TOKA, HAYILIETO Yepe3 JIaAMIIOUKY, OT HApsHKEHUS Ha HEH.

13. Omnpenenenue KII/] narpesatens.

14. HccrnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS OCTOSIHHBIX MarHUTOB.

15. U3ydeHue MarHUTHOTO MOJIS IIOCTOSTHHBIX MAarHUTOB IPH UX 00BEIMHEHUN U pa3IeICHHH.

16. HUccrnenoBanue neiCTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmusbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJAEHCTBUS KaTyIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA M HAaIPABJICHHS TOKA B KaTYIIKE.

18. M3ydenue AelCTBHS MarHUTHOTO IIOJIS1 HA IPOBOJHUK C TOKOM.

19. KouctpyupoBanue u u3ydyeHue padoThl HJIEKTPOABUTATENS.

20. WMsmepenue KIIJl anekTpoaBUraTeibHONW yCTAHOBKH.

21.  OmbITHI N0 WCCIICAOBAHUIO SBJICHUS SJIEKTPOMArHUTHOW MHAYKIIUHU: UCCIEIOBAaHUE W3MEHEHHM
3HAYCHHUs U HANIPABICHUS WHAYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuyeckoe JaBWkeHHe. MarepuanpbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro ABHKEHUS. PaBHOMEpHOE NPSAMOJIMHEITHOE NBHKeHUE. HepaBHOMEpHOE MPSIMOIMHEWHOE
nBikeHue. CpeHssi © MTHOBEHHAsi CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBHXKCHHH.

VYckopenue. PaBHoyckopeHHOE npsMonHeiHoe naBrmkeHne. CBoooHoe najenue. OnbiTel [anuiies.

PaBHomMepHOe nBUWXKEeHHE MO OKpY>KHOCTH. Ilepmon u wactora oOpamenus. JIuHeiHas u yrioBas
ckopoctu. LleHTpocTpeMHTENIbHOE YCKOPEHHUE.

[lepssiit 3akoH HptoToHa. Bropoii 3akoH Hetotona. Tperuii 3akon HerotoHa. [Ipunnun cyneprno3unuu
CHII.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHS CKOJIbKEHUSI, CUJIa TPEHUSI TTOKOs, APYTHe
BU/JIbI TPEHUSI.

Cwita TSKECTH Y 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOIHOTO TajeHus. J|BrKeHne TiaHeT
Bokpyr Connua. [lepBas kocmMuueckasi ckopocTb. HeBecoMoCTh U meperpys3ku.

PaBHoBecue marepuanbHOM TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc tena. 3menenue umnyinbca. Mmynbe cuiibl. 3aKOH COXpaHEHMs] UMIYJbca. PeakTuBHOE
JBUKEHUE.

Mexanuueckass pabota U MoOIIHOCTh. PaboTa cuil TsKecTH, ynpyroctd, TpeHus. CBs3b SHEpPruu u
pabotsl. [loTeHnManpHas SHEPrus Tena, NOJHATOr0 HajJ MOBEPXHOCTHIO 3eMid. [loTeHInanbHas YJHEPTUsI
ckaroil mpyxusbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOW HSHEPruHM. 3aKOH COXpPAaHEHUs
MEXaHUYECKON JHEPTUU.

Hemoncmpayuu.

1.  HaOmroneHue MeXaHMYECKOIO ABUKEHUSI T€la OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2.  CpaBHeHHE MyTeH U TPAESKTOPUIl ABMXKEHHUS OJTHOTO M TOTO € Tela OTHOCUTEIBHO Pa3HBIX Tell
OTCU€Ta.

3. U3mepenue ckopocTH U YCKOPEHHSI MPSIMOIMHEHHOTO TBUKEHHUSI.

4.  HccnemoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUSI.

5. HaGnronenue aBuXeHUs Tena mo OKPy>KHOCTH.

6. Habnronenne MexaHW4yecKux sIBJICHUH, MPOUCXOIIINX B cucTeMe otcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCUTEIHLHO KaOnHeTa (PU3UKHU.

7.  3aBUCHMOCTbH YCKOPEHHs Tejla OT MaccChl Tejla U IeUCTBYIOIIEH Ha HETO CHUJIBI.



8. Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.

9.  I3meHeHue Beca Teja MPH YCKOPSHHOM JBH)KECHUH.

10. Ilepenaua mmiysbca MpH B3aMMOACHCTBUH TEIL.

11. IIpeoOpa3zoBaHus F3HEPIUU IIPU B3aUMOJICHCTBUY TEI.

12. CoxpaHeHue UMITyJIbCa IIPH HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMIlyJbca Ipu a0COIIOTHO YIPYTrOM B3aUMOJICHCTBUH.

14, HaGmroneHnue peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHHne MEXaHMUYECKOW SHEPIUU IPU CBOOOIHOM MAJICHUH.

16. CoxpaHeHre MEXaHMUYECKOW YHEPTUU MPH JIBUKEHUU TeJa O] AEUCTBUEM IIPY>KUHBIL.

Jlabopamopuwie pabomsl u onvimol.

1.  KoHcTtpyupoBaHMe TpakTa JUIsl pa3roHa U JajibHEHIIEro paBHOMEPHOIO ABM)KEHUS LIapUKa WU
TEJIEKKH.

2.  Ormpenenenue cpeqHeil CKOPOCTH CKOJIBKEHHS OpyCKa MM JBMDKEHUS HIapHKa MO0 HAKIOHHOHN
IUIOCKOCTH.

3. Omnpenenenne ycKopeHUs Tela IpU PaBHOYCKOPEHHOM JIBUYKEHUH IO HAKJIIOHHOH MJIOCKOCTH.

4.  HccnenoBaHue 3aBUCUMOCTH IIyTM OT BpPEMEHHM IIPH PaBHOYCKOPEHHOM JBIKEHUM 0Oe3
HayaJlbHOM CKOPOCTH.

5.  IIpoBepka rumoTesbl: €CiIM MPU PAaBHOYCKOPEHHOM JIBUKEHUHM O€3 HAauyaJbHOW CKOPOCTH IIYTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOILME POMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIJIBI HOPMAJIBHOTO JTABJICHUSI.

7. Ompenenenue ko3 GUIMEHTA TPESHUS CKOJIBLKCHUSI.

8.  Ompenenenue KECTKOCTH MPYKUHBI.

9.  Ompenenenue paboTbl CHIBI TPEHUS NPU PABHOMEPHOM JBIMKEHHM Te€la MO TOPU30HTAIBbHOM
IIOBEPXHOCTH.

10. Omnpenenenue paboOThl CUIIBI YIPYTOCTU MPH MOIBEME IPy3a C UCIOJIb30BAHUEM HEMOABHKHOTO
U TOABHKHOT'O OJIOKOB.

11. H3yueHue 3aKOHA COXpPAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe aBuxeHne. OCHOBHBbIE XapaKTEPUCTHKU KOJeOaHUM: MEpHOJ], YacToTa, aMILIUTY[a.
MaremaTtuueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalienue suepruu npu KojaedaTeabHOM ABUKEHUU.

3aryxatomue konebaHus. BreiHyxneHHble koneOanus. Pezonanc. Mexanndeckue BosiHbl. CBOHCTBa
MEXaHUYECKUX BOJH. [IpomosnbHble U monepeyHsle BOJIHBL. JIMHAa BONHBI M CKOPOCTH €€
pacnpocTpaHeHHs. MexaHN4eCKHUe BOJIHBI B TBEPIOM TeEJE, CEICMUYECKHUE BOJIHBI.

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

Hemoncmpayuu.
Habmonenune xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
Habmronenne BbIHYX/I€HHBIX KOeOaHU 1 pe3oHaHca.
Pacnpoctpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).
Habmronenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomul u onvimol.

o0k whE

1. OrnpezenieHre 4acTOTHl U IEPHO/Ia KOJICOaHU MaTeMaTHIECKOTO MasiTHUKA.

2 Ornpezenenne 4acTOThl U IEPHO/Ia KOJIeOaHUil Py>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH MeproAa KoJIeOaHWH TTOABEIICHHOTO K HUTH TPy3a OT JTMHBI HUTH.
4 WccnenoBanue 3aBUCHMOCTH TTEpHOIa KoJIeOaHUH IPYKUHHOTO MasTHUKA OT MacChl Tpy3a.



5.  IIpoBepka HE3aBUCHMOCTH NEepHOJia KoyiebaHH rpy3a, MOJBEIIEHHOTO K HUTH, OT MaccChl rpys3a.
6.  OmbITB, JEMOHCTPHUPYIONINE 3aBUCHUMOCTh TEpuoaa KojeOaHWN TPYKMHHOTO MAasTHHKA OT
MaccChl Ipy3a U KECTKOCTH MPYKUHBI.
7. HW3mepeHue yCKOpEHUs CBOOOIHOTO MAACHHUS.
Paznen 10. DiieKTpOMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUuTHOE MoJje. DJIeKTPOMarHuTHbIEe BOTHBI. CBOMCTBa 3eKTpoMarHuTHbIX BoiH. [llkama
3MIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHue 3J1€KTPOMAarHUTHBIX BOJIH IS COTOBOM CBSI3U.
DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1.  CsoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2.  BonHOBEIEC CBOICTBA CBETA.
Jlabopamopuusie pabomot u onvimol.
1.  H3ydeHue CBOMCTB AIEKTPOMATHUTHBIX BOJIH C TIOMOIIBEO MOOMIIBHOTO TeleoHa.
Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JlyueBass mopens cBera. Mcrounuku cBeta. [IpsimonuHeiiHoe pacmpocTpaHeHHe CBeTa. 3aTMEHUs
Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTPaKE€HHUSI CBETA.
[Ipenomnenue cBera. 3akoH TMpelomiieHUs cBera. [lonHOe BHYTpPEHHEE OTpakeHHE CBeTa.
Hcnonp3oBanue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xop nyueit B mun3ze. OnTudeckas cucrema ¢oTtoarinapara, MUKpOCKOIIa U Teseckomna. [ na3 kak
ONTHYECKasi CUCTEMA. BIM30pyKOCTh U 1aJTbHO30PKOCTb.
Paznosxxenue 6enoro cera B ciektp. OnbiTel HetoToHA. ClioXkeHue CrieKTpaabHbIX IBETOB. [{ucnepcust
CBeTa.
Hemoncmpayuu.
[IpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.
OTtpaxxeHue cBeTa.
[Tomyuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTruyeckuii CBETOBO/I.
Xox myueil B cobuparoiiei JuH3e.
Xox Jydeil B paccenBaroleH JINH3E.
[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.
[Tpuntmn neiictBust GporoamnmapaTa, MUKPOCKOIIA U TEIECKOTMA.

©CoN Ok wDdPE

[EEN
©

Mopaens rinasa.
PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TlomyueHue 6eTOT0O CBETA MPH CIIOKEHUH CBETA Pa3HBIX IIBETOB.

[EEN
=

Jlabopamopnwvie padbomut u onvimol.

1. WccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUsI CBETOBOTO JIyda OT yrija MaJeHHs.

2. N3yuenune xapakTepUCTUK U300paKeHUSI PEeIMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIIEHUS CBETOBOIO Jiyda OT yrija MajJeHHs Ha TpaHulle
«BO3IyX—CTEKIION.

4. [Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

6.  ONBITHI MO PA3JIOKECHHUIO OETOTO CBETA B CIIEKT.

7. OMBITHI 110 BOCHIPHUATHIO I[BETA MPEAMETOB MPHU UX HAOIIIOJICHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pa3znen 12. KBanToBble sIBJIEHUA.



Omnpitel Pezepdhopaa u minanerapuas Mojenb atoma. Mojaens atoma bopa. Mcnyckanue u morJiomnieHue
cBera aromMoM. KBaHThI. JIuHeYaTbie CIEKTPHI.

PagunoakTuBHOCTE. ANb(a, OeTa- u ramma-u3nyderus. CTpoeHue aTOMHOTO siapa. HykioHHas Mozaenb
aTomHoro siapa. M3oronsl. PanuoaktuBHbie npeBpanienus. [lepro noiypacmnana aTOMHBIX sJEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MACCOBOI'O YHCEN. DHEPrusi CBSA3M aTOMHBIX
anep. CBsa3b Macchl U 3Heprun. Peakuuu cuntesa u nenenus anep. crounuku sHepruu ConHua u 3BE3.

Snepnas snepretuka. JleiicTBUs paqlOaKTUBHbBIX U3JTy4EHUHN HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1.  ChekTpsl U3My4yeHUs U MOTJIOMICHUSI.

2. CHexTpsl pa3IM4HbIX Ta30B.

3. Cnextp Bogopoa.

4.  HabOmoneHue TpekoB B kamepe BuibcoHa.

5.  Pabora cuérunka MOHU3UPYIOMINX U3TYyUEHUH.

6.  Perucrpanus uziaydeHus IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnusie pabomot u onvimeol.

1.  HaGmioneHue CIJIOMIHBIX M TUHEHYATHIX CIIEKTPOB U3TyYECHHUS.

2.  HccnenoBaHue TPEeKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY TyTH (110 oTorpadusim).

3.  H3mepenue pannoakTuBHOTO (hoHA.

IToBTOpHTEBLHO-0000 AN MOYIb.

[ToBTOPUTENIEHO-0000IIAOIMNK MOy Ih TpPEIHA3HAUeH JUIsl CHUCTEeMAaTH3allMik W 0000IIeHUs
IPEIMETHOTO COJEPKAHUS U ONBITa JEATEIbHOCTH, MPUOOPETEHHOrO IMpPU H3YYEHHHM BCEro Kypca
busuky, a Takxke AN TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy Mo ¢(usuke s
00y4aronuxcsi, BHIOPABIIUX 3TOT YU4EOHBIN PEIMET.

[Tpu u3yuyeHUN JAHHOTO MOJYJISA PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUBI ACSITEIbHOCTH, HA OCHOBE
KOTOPBIX O0ECIEeYUBACTCS JOCTHIKEHHE MPEIMETHBIX M METAaNpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaToB
oOyueHus1, GopMHUpYETCs €CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOIOB HCCIIEI0BAHUS
SBJICHUM TIPUPOJIbI M TEXHUKH, OBJIAJCHHE YMEHUSAMH OOBICHATh (U3UYECKUE SIBICHUS, TPUMEHSIS
MOJTy4YEHHbIE 3HAHUS, PelaTh 3a7a4, B TOM YHCJIE KAU€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIATBbHO JEATEIBHOCTHBIM XapakTep JaHHOIO pas3felia peanu3yercs 3a CYET TOro, 4To
oOyuaroluecs BBIMOIHSIOT 33aH1sl, B KOTOPBIX UM MpeJiaraeTcs:

HAa OCHOBE IMIOJIYYCHHBIX 3HAHHMH pACIO3HABaTh W HAYYHO OOBSCHATH (U3NYECKUE SIBICHUSA B
OKpYKarolllel PUPOJIE U IOBCETHEBHOM JKU3HY,

UCIIONIb30BaTh Hay4YHbIE METOJbI HCCIENOBAaHUS (U3MUECKUX SIBICHUN, B TOM YHUCIIE U1 MPOBEPKU
TUIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAYYHbIE OCHOBBI HanOOJ€e BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTUH, HapuMep,
MPAKTUYECKOIO HCIOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB PHEPIMM HAa OCHOBE 3aKOHA IPEBPALLEHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHH.



II. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA

N3ydyenune ¢u3uku Ha YpOBHE OCHOBHOTO 0OIEro o0pa3oBaHMs HANpaBICHO HAa JOCTHXKECHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJbTATbI

B pe3ynbrare n3ydenus GU3MKu Ha ypOBHE OCHOBHOT'O OOIIETO 00pa30oBaHUs y 00ydaromerocsi O yayT
c(hopMUPOBAHBI CIICAYIOIINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

-TIPOSIBJICHUE UHTEPECca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PU3NUEeCKON HAYKH,

-IICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNUCKHUX YUEHBIX-(PU3HUKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

-TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJEHHUU OOIIECTBEHHO3HAYMMBIXH ATHYECKUX TPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHIKEHUN (DU3UKH,

-0CO3HaHME BaXKHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B AEITEILHOCTH YYEHOTO;

3) 3¢TeTHYEeCKOro BOCIUTAHUS:

-BOCTIPUSTHE ICTETHUYECKUX KayecTB (PU3MUECKONW HAYKH: €€ TapMOHHYHOI'O MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

-OCO3HAHHME IEHHOCTH (PU3UYECKON HAayKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUpPAa, OCHOBBI
pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISAIONICH KYIbTYpHI;

-pa3BUTHE HAYYHOU JTHO003HATETLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON e TEIbHOCTH;

5) popmupoBaHus KyJLTYPHI 310POBbSI H SIMOLMOHAJIBLHOT0 0JIArONOTYYHs:

-OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BKHOCTH TIPaBUJI 0€30IMaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ AMEKTPUUECKUM U TEIUIOBBHIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

-c()OpMHUPOBAHHOCTH HaBbIKa PEQIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO K€ IMpaBa y
JPYToro 4eoBeKa;

6) TPY/10BOT0 BOCIIUTAHUSA:

-aKTUBHOE y4yacTHE€ B pEUICHUHM TMPaKTUYEeCKHX 3adad (B paMKax CeMbH, 00pa3oBaTeNbHOMN
OpTraHMU3aIfK, Topoja, Kpas) TEXHOJOTMYECKON M COIMAbHOM HAIMpaBICHHOCTH, TPEOYIOMIUX B TOM
yucle U GU3NYECKUX 3HAHMUIA;

-MHTEpEeC K MPAKTUYECKOMY HU3YyUeHHUIO Mpodeccuii, CBI3aHHbBIX ¢ (U3UKOM;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

-OpUEHTAIlMs Ha TpUMEHeHHEe (U3MYECKUX 3HAHUUW I pelIeHHs 3a7ad B 00JIACTH OKPYKaIoIIeH
Cpebl, TUTAHUPOBAHUSI TIOCTYIIKOB U OI[EHKHU UX BO3MOXHBIX MTOCJIEICTBHUH JIJIsi OKPYXKAIOIIEH CPEIbI;

-0CO3HaHME TI100aTFHOTO XapaKTepa SKOJOTUUECKUX MTPOOJIEM U MyTeH UX PeIIeHNUS;

8) axanTanuu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAIBHON U MPUPOIHOM CPebl:

-MOTPeOHOCTh BO B3aMMOJACHCTBMM TPHU BBIMOJIHEHUW WCCICIOBAHUA U TPOEKTOB (HU3MUECKOM
HAIPaBIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSIM IPYTHX;

-MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO JESATEIbHOCTD;

-MOTPeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHWUW, B TOM 4YHuCiIe (DOPMyIUpOBATH WIECH, MOHSATHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBICHUSX;

-0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

-TUTAaHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHUN HOBBIX (DU3UYECKUX 3HAHUI;



-CTpEMJICHHUE aHAJM3UPOBATh W BBIABIIATH B3aUMOCBSI3H MPHUPOIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe ¢ UCTIOJIb30BaHUEeM (PU3NYECKUX 3HAHUM;

-OIICHKa CBOMX JACUCTBUIM C y4ETOM BIMSHHUS HAa OKPYKAIOUIYIO CPEIy, BO3MOXHBIX TJTOOAIBHBIX
ITOCJIEICTBUH.

METAIIPEJIMETHBIE PE3VYJIBTATHI
B pesynbrare ocBoeHMsI mporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Yy
obyyaromierocs OyayT chopMupoBaHbl MeTaNpeIMeTHbIE Pe3yJIbTaThl, BKIIOYAIOIINE TO3HABATCIILHBIC
YHUBEpCaIbHbIC Y4YeOHBIC JEHCTBHUs, KOMMYHHKAaTHBHBIC YHUBEpPCAJIbHbIC Y4YCOHBIC JCHCTBUSA,
PETYJISTUBHBIC YHUBEPCAIbHBIE YIeOHBIC JCHCTBUS.
Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Joruuyeckue geMcTBHUA:

. BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC PU3HAKNA O0BHEKTOB (SIBICHHIA);

. YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUIeHHA U
CpaBHEHMUS;

. BBISIBJISITH 3aKOHOMEPHOCTM M TPOTUBOPEYUS B paccMaTpuBaeMblX (akTax, HJaHHBIX U

HAOIIOICHUSX, OTHOCSAIIMXCS K (DU3HUUECKUM SIBIICHUSIM;

o BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBSI3U MPU M3YyYEHUH (DU3HUECKUX SBICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJBI C UCIOJIB30BaHUEM JCNYKTUBHBIX W HWHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTAThH
TUIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BEIHYUH;

. CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yueOHOW (u3Hueckod 3amauu (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB peEIIeHHUs, BHIOOp Hamboyee TMOAXOIAIMIEr0 ¢ YYETOM CaMOCTOSTEIBHO
BBI/ICTICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBareibckue 1eiCTBUS:

o MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

o MPOBOAMWTH [0 CaMOCTOATEIBHO COCTABIEHHOMY TUIaHY OIBIT, HECJIOXKHBIA (HU3HUECKUid
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NUECKOTO SIBICHHUS;

o OLICHMBAaThb Ha MPUMEHMMOCTh M JIOCTOBEPHOCTh WH(OPMAIIMIO, MOJYYEHHYI0 B XOJ€
MCCJIEIOBAHMSI UJTU DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (OpMYyIUpOBaTh O0OOLIEHUS M BBIBOABI IO peE3yJbTaTaM MPOBEAEHHOIO
HaAOIIO/IEHUS, OTBITA, UCCIIEIOBAHMS,

o IIPOrHO3MPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (U3NYECKUX MPOLIECCOB, a TaKkKe
BBIJIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

o MPUMEHSTh pa3jMYHbIe METOJIbI, HUHCTPYMEHTHI U 3allpOChl MPHU MOKUCKe U 0TOOpe MH(pOpMaLun
WIN JaHHBIX ¢ YYETOM NpeIoKEeHHON yueOHol pusnueckoii 3a1auy;

o aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIMIO PA3IMYHBIX BUAOB U
dbop™m mpeacTaBIeHUS;

o CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaNbHYH (QopMy TpencTaBieHHs HHPOpPMAIMH U
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, IuarpaMMaMu, WHOW TrpaduKodl U uX
KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ el CTBHUS:

o B XOJle OOCYXIEeHMs y4eOHOro marepuaia, pe3yjibTaToB JIAOOPAaTOPHBIX pabOT M NPOEKTOB
3a/1aBaTh BOIPOCHI M0 CYILIECTBY 00CYX/1aeMOil TeMbl U BBICKA3bIBATh HJEU, HAlIEJICHHBIC HA PEUICHHE
3a/1a4d ¥ TojiepKaHue OJaroKeaaTeIbHOCTA OOIIECHHUS;



o CONOCTABIATh CBOM CYXACHHS C CYXICHHSIMH IPYTHMX YYaCTHHUKOB JHanora, oOHapyXHWBaTh
pasmune U CXOJCTBO MO3HIHIA;

o BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

o NyOJMYHO TPEACTABIATH PE3YJIBTAThl BBIMOJHEHHOTO (DU3UYECKOrO OMbITa (IKCIIEPUMEHTa,
UCCIIEIOBaHUS, TIPOCKTA);

o NOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHAHON W HMHIUBUAYaJbHOH paboOTHl TNpU
pelIeHNH KOHKPETHON (PU3NYeCcKOl MPOOIeMBlI;

o NPUHUMATD IeTH COBMECTHON NeSTeNbHOCTH, OPraHNU30BBIBATh JCHCTBUS MO €€ JOCTHKEHUIO:
pacnpesienaTs poiid, 00CYXKAaTh MPOLECCHl M Pe3ybTaThl COBMECTHOM pPaboThI, 0000IIaTh MHEHUS
HECKOJILKHX JIIOJICH;

o BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO PE3ybTaTa O CBOEMY HalpaBJICHUIO
¥ KOOPAMHHPYS CBOM ACHUCTBHSA C JPYTMMHU WIEHAMHU KOMAaH/IBL;

o OLICHMBATh KAueCTBO CBOETO BKJIAJa B OOIMMI NPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(OpMyITHPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

PerysisiTuBHBIE YHHBepPCaIbHbIE YUeOHbIE TeificTBUS

Camoopranu3amnus:

o BBISBIISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs peHIeHUs
(HU3MYECKUX 3HAHMIA;

o OPHEHTHPOBAThCA B PA3NUYHBIX MOAXOAAX HPUHATHUS pEIICHHH (MHIMBHIYAIbHOE, MPHUHATHE
pelIeHus B TpyNIe, IPHUHATHE PEIICHUH TPYIIIOoii);

o CaMOCTOSATENIFHO COCTABIISTh aJITOPUTM PEUICHUS (PU3MYECKOM 3a/1a4i WM TUIAaHA UCCIIeIOBAHUS
C y4€TOM HMEIOIIMXCS PEeCypCcOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpOBAThH IpeJIaracMble
BapUaHTHI PEIICHHIA;

o JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

o JIaBaTh aJICKBATHYIO OIICHKY CUTYaIl! U TpeajiaraTh IiaH e€ n3MEeHEHMS,

o OOBSICHATH TIPUYMHBI JTIOCTHKECHHUS (HEAOCTIIKEHHS) PE3YIbTATOB JEATEILHOCTH, 1aBaTh OICHKY
nproOpPETEHHOMY OTIBITY;

. BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (PU3NYECKOTO
UCCIICIOBAaHUSI MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CHUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUIM;

. CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
IOHUMAaTh MOTHBEI, HAMEPEHHS U JIOTUKY JPYTOTO0;

o NPU3HABaTh CBOE MPAaBO HA OMIMOKY MPH pemIeHnH (PU3UYECKUX 3ajad WM B YTBEP)KIACHUAX Ha
HayYHBIE TEMBI M TAKOE JKE MPaBO JAPYTrOro.

NPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenust B 7 kJiacce INpeIMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o UCITOJIb30BaTh TMOHATHA: (U3NYECKUE M XUMUYECKHUE SIBJICHUS, HAOIIOAEHUE, HKCIEPUMEHT,
MOJieb, TUIIOTE3a, EAUHUIIBI (PU3HMUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BEllecTBa
(TBEpmOe, KHUAKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSMOJIMHEHHOE), TpPaeKTOpHUs, pPaBHOJEHCTBYIOIIAs cuia, aedopmauus (ymnpyras, IJIacTH4ecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYbI;



. pa3nuuath sBieHUA (auddysus, TemnoBoe [BM)KEHHE YAcCTHI] BEILIECTBa, pPaBHOMEPHOE
JBUJKEHHE, HEPAaBHOMEPHOE JBW)XEHHUE, MHEPLMs, B3aMMOJECHCTBHE TeENl, paBHOBECHUE TBEPIBIX TENl C
3aKpEIUIEHHONW OChIO BpAlllCHMs, IepeAada AaBiICHUS TBEPABIMU TEJIAMM, XUIKOCTAMU W Ta3aMmu,
atMoc(epHOe naBieHHE, IUIaBaHHE TeJ, MPEBPAIllEHUS MEXaHHMYECKONW SHEpPruH) MO OMUCAHUI0 HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, ICMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBIICHUE;

. pacrmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKHUX SBJICHHUA B OKPYXAIONIEeM MHPE, B TOM
ymciie GU3NYECKUe SIBJICHUSI B MPHUPOJE: MPUMEPHI ABMKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U
HEXHBOW MPUPOJIE, ACUCTBUE CHIIBI TPEHUS B MIPUPOJIC M TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBlIeHUS Ha
JKUBOU OpraHu3M, TUIABaHKUE PBIO, PhIUAry B TEJIE YEIOBEKa, IIPH 3TOM MEPEBOJIUTD MTPAKTUIECKYIO 3a/1a9y
B yueOHYIO, BBIICTISATH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKHM ) (PH3UIECCKUX SBIICHHIA,

. OMKCHIBATh M3YUYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SIBJICHUS, WCIOIB3YS (PUINUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEUIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHIIA
YIOPYTrOCTH, CHUJIa TSDKECTH, BEC Tejla, CUJa TPEHHUs, JaBieHHe (TBEPAOro Tema, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CUJIA, MEXaHWUYECKas pa0oTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBbI, KO3(PPHUIIHCHT
MOJIE3HOTO JACHCTBUSA MEXaHU3MOB, KHHETUYECKAsI U TIOTCHIIMAJIbHASI DHEPT U ), IPU OMMCAHUU MPABUIILHO
TPaKTOBaTh (DPU3MUECKUN CMBICT HCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUYEHHUS U EIUHUIIBI (U3UYECKUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIHYMUHY C IPYTUMH BETUYUHAMU,
CTPOUTH TpaKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

. XapaKTepu30BaTh CBOWMCTBAa Tes, (U3MUECKHUE SIBICHUS M IPOLECCHl, HCIOJb3yd IMpaBUiia
CIOXEHMsI cuil (BIOJIb ONHOM mpsMoil), 3akoH ['yka, 3akoH Ilackansg, 3akoH Apxumesna, MpaBHIIO
paBHOBecHs ppruara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYEeCKON YHEPIHH,
[P STOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIHCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

. OOBSACHATH (hM3MUYECKUE SIBJICHHS, MPOILIECCHl M CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYyallMil TPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUUYUHHO-CIIEICTBEHHbIE CBA3U, CTPOUTH
o0BsicHeHHE U3 1—2 JNOTMYEeCKUX IIaroB C OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (U3MUYECKUX SBICHHM,
bu3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

. pemaTth pacy€THbIe 3a7aud B 1-2 JEHCTBHUSA, MCIONB3Ys 3aKOHBI U (POPMYIJIBI, CBSI3BIBAIOIINE
dbuznyecKkue BeIHMUMHBI: HA OCHOBE aHAN3a YCIOBUS 33JIa4M 3alUChIBATh KPATKOE YCIOBHE, MOJICTABIATh
dbusznueckue BeMMYUHBI B (OPMYNBI UM TMPOBOAUTH PAacy€Thl, HAXOIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOUMBIE JJIs PEIICHUs 3a]a4, OLICHUBATh PEATMCTUYHOCTH MOTYYSHHON (PU3NYECKON BETUYHHBI;

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIM (PU3UYECKUX METOJOB, B
OMHMCAHUU HCCIENOBAaHUS BBIACNATH MPOBEpsieMOe TMpEAnoioxkeHne (TUMoTe3y), pa3iuyaTh W
MHTEPIPETUPOBATh MONYyUYEHHBIH PE3yNbTaT, HAXOAUTh OIIMOKU B XOJ€ OMBITA, JENaTh BBIBOABI MO €0
pe3yabpTaTam;

. MPOBOJIUTH OMBITHI IO HAOTIOJEHUI0 (DU3UYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TEII:
dbopMynupoBaTh  MpOBEpSAEMbIE  MPEANONIOKEHHUS, COOMpaTh yCTAaHOBKY U3  MPEAJIOKEHHOTO
000pyI0BaHNs, 3aMUCHIBATh X0 ONbITA U ()OPMYITHUPOBATH BHIBO/IBI;

. BBITIOJIHSITh TIPSIMBIE HM3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tena, 00bhEMa, CHIBl U
TEMIEPaTypbl C WCHOJIB30BAHMEM AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMHMCHIBATh TMOKAa3aHUS
prOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPENTHOCTH U3MEPEHHI;

° MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BETWYMHBI OT JIPYyrol C
HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH IYyTH PAaBHOMEPHO JIBHXKYIIETOCS Tela OT BPEMEHHU
JIBUKEHHS Tella, CUJIBI TPEHHUs CKOJBKEHUS OT Beca Tela, KayecTBa oOpabOTKM MOBEPXHOCTEH Tel H
HE3aBHCUMOCTH CHWJIbI TPEHHSI OT IUIONIAAX CONPUKOCHOBEHHWS TEJN, CHJIbl YNPYTOCTH OT YIJIMHEHUS
NPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTH Tella U OT IUIOTHOCTH >KUJIKOCTH, €€



HE3aBUCHUMOCTH OT IIJIOTHOCTH TeJia, OT TUIYOWHBI, HA KOTOPYIO IMIOTPYKEHO TEJO, YCIOBHH TJIaBaHUS TeEl,
YCIIOBUU paBHOBECHs pblyara M OJOKOB), y4acCTBOBATh B IUIAHUPOBAHWU Y4YEOHOTO HCCIICIOBAHMSI,
coOuparh YCTAaHOBKY U BBHINOJTHATH HW3MEPEHHS, CIEAys TMPEAJIOKCHHOMY IUIaHy, (QUKCHPOBATH
pEe3yNIbTaThl TMOTYYCHHOH 3aBHCHMOCTH (U3WYECKUX BEIUYMH B BHUJC MPEAJIOKEHHBIX TAOMUI] H
rpaduKoB, NeNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHHS,

° MIPOBOJIUTh KOCBEHHBIE M3MEPECHHS (DU3NUYCCKUX BEIWYUH (IUIOTHOCTH BEIIECTBA KUIAKOCTH U
TBEPJIOTO TeJla, CUJIa TPEHHUS CKOJBXKEHUS, JaBJICHUE BO3/yXa, BHITAJIKMBAIOIIAS CUJIA, IEUCTBYIONIAs HA
NOTPYKEHHOE B YKHMIKOCTh TENO, KOAP(MUIMEHT MOJIE3HOTO JEHCTBUS MPOCTBIX MEXaHW3MOB), CIEHYs
MIPEIOKECHHOW MHCTPYKIIMH: TIPU BBIITOJIHEHUH U3MEPEHHUI COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUKCIISITh 3HAUEHHNE HCKOMOM BEJIUYHMHEI;

° co0JIr01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;

° YKa3bIBaTh MPUHIUILI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JTUHAMOMETp, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pblYar, NOJBIKHBIA W HEMOABMKHBIN OJIOK,
HAKJIOHHAs IIOCKOCTh;

° XapaKTepU30BaTh TMPHUHIMITBI JCHCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOUCTB C
OMOpoil Ha WX ONHUCaHWs (B TOM YHCIE: MOAIMIMIHUKUA, YCTPOHMCTBO BOJOMPOBOJA, THUIPABIMYECCKUN
Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJIb3ys 3HaHUS O CBOWCTBAaX
(U3HYECKUX SIBJICHUU U HEOOXOAUMBIE (PU3NICCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

° MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpax) MPAKTHYECKOTO HCIOJIb30BaHUS
Gu3MYECKUX 3HAHWKA B IOBCEJIHEBHOW JKHM3HHU JUIS OOecreueHus: Oe30MacHOCTH TpH OOpalicHUH C
npubopaMd U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHMUsSI 3JI0pOBbsI M  COOJIOJECHUS HOPM
HKOJIOTUYECKOTO TTOBEJICHUS B OKPYXKAIOIICH cpelie;

° OCYIIECTBIISITh OTOOpP HCTOYHMKOB HMH(popmanuu B MHTepHETe B COOTBETCTBUU C 33JaHHBIM
MOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHMM U MyTEM CpPaBHEHMs PA3IUYHBIX MCTOYHUKOB
BBIJICTISITH HHPOPMAITHIO, KOTOPAS SBIISIETCS IPOTHBOPESUMBON MITH MOXKET OBITh HEJIOCTOBEPHOI;

. UCIIONIb30BAaTh TMPH  BBIIOJIHEHWH YUYEOHBIX 3aJaHUi HAYYHO-TIOMYNIAPHYIO JIUTEPATYpPy
(GU3UYECKOTO COJEpKaHMs, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTtu HHTepHeT, BiajeTh mnpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBCHHBIC KpaTKHWE THCHbMEHHBIE M YCTHBIC COOOIICHHWS Ha OCHOBEe 2—3
WCTOYHUKOB WHGPOpMAMK (PU3UIECKOTO COJAEpKaHUs, B TOM 4YHCJIE IyOJMYHO JieJaTh KpaTKue
COOOIIIEHUSI O pe3yJbTaTaX MPOEKTOB MU YYEOHBIX MCCIIEIOBAHMM, IPU 3TOM T'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOXKIATH BRICTYIINICHUE IMPE3CHTAITUCH;

. MIPY BBITIOJTHEHUH YYE€OHBIX MPOEKTOB U MCCIEIOBAHUM paclpeAesiTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUH C IIOCTABJIICHHBIMM 3aJadaMM, CJICJIWTH 3a BBIINOJHECHUEM IUIaHA NEHCTBUM, acKBAaTHO
OIICHUBATh COOCTBEHHBIH BKJIQX B JCATCILHOCTH TPYIIIBI, BBICTpABATh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOIIIHX.

K xonmy oOyuenuss B 8 kijacce mpelMeTHBIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpPaXkaThb
c(hOPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

° UCIIONIb30BATh MOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKCHHE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKHE U aMOP(HBIE TeJa, HACHIIIEHHBIH U HEHACHIIIIEHHBIH
nap, BIQKHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSsS JHEPTHUs, TEIJOBOW IBUTATENb, JJIEMEHTApPHBIN
ANEKTPUUYECKUH 3apsill, TEKTPUUECKOE T0JIe, MPOBOJIHUKHA U TUIIEKTPUKH, TIOCTOSTHHBINA 2JIEKTPHUSCKUN
TOK, MAarHUTHOE I10JIC;

° pasznuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKAaTHE, TEIUIoNepeiada, TEIIOBOe PaBHOBECHE,
CMauMBaHME, KaMWUIAPHBIC SBJICHHS, WCHApEeHUE, KOHJCHCAlMs, IUIABIIEHUE, KPUCTAILTH3AIUs



(oTBepaeBaHKE), KUIICHUE, TEIUTONEpeaaya (TEIIONPOBOIHOCTh, KOHBEKITUS, N3JIYICHHE), FICKTPU3AIIHS
TEJ, B3aUMOJICHCTBUE 3apsIIOB, IEHCTBUS SIEKTPHUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHE
MAarHuTOB, JCHCTBHE MAarHUTHOTO TOJS HA MPOBOJHHMK C TOKOM, 3JICKTPOMArHUTHAs WMHIYKIHS) TIO
OMHMCAHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OMBITOB, JEMOHCTPHPYIOIIUX TaHHOE (pu3mueckoe
SIBJICHUE;

o pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3UYECKUX SIBICHUHA B OKPYXAIOIIEM MHPE, B TOM
yuclie GU3NIECKUe SIBICHUS B IPUPO/IE: TTOBEPXHOCTHOE HATSHKCHUE U KAlTMJUISIPHBIC SBJICHUS B IPUPOJIE,
KPHUCTAJUTBI B IPUpOJIEe, H3nydeHue ComHIla, 3aMep3aHre BOAOEMOB, MOPCKUE OpHU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, JJICKTPUYECKHE SBJICHUS B arMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMJIH, Iperd IOII0COB, POJIb MArHUTHOTO TIOJS JUIS KH3HH Ha 3emiie, MOJSPHOE
CHUSIHHE, TIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33]auy B y4eOHYIO, BBIICISATH CYIIECTBCHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

o OMKCHIBATh M3YUYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SIBJICHUS, WCIONB3YyS (PUINUSCKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSS DHEPIUs, KOJUYECTBO TEIUIOTHI, YJIENbHAas TEIUIOEMKOCTb
BCIIIECTBA, yJENIbHAS TEIUIOTAa IUIABJICHUS, YIEJbHAas TEIUIOTa MapooOpa3oBaHMs, YACTbHAs TEILIOTa
CTOpaHUs TOILTUBA, KOA(PQHUIIMEHT MOJIE3HOTO JACUCTBHSI TEIUIOBOW MAIIMHBI, OTHOCHTEIIbHAS BIAXKHOCTb
BO3/yXa, dJEKTPUUYCCKHUIA 3apsijl, CHJIa TOKA, DJIEKTPHUECKOE HANPSHKEHHUE, CONPOTHBIICHHE MTPOBOJIHUKA,
yIIeIbHOE COTPOTHBIICHHE BEIIECTBA, paboTa W MOIIHOCTH DJIEKTPUYECKOTO TOKA), TPHU OMUCAHUHU
MPAaBWIBHO TPAKTOBATh (DM3MUECKUNM CMBICT HCIOJIB3YEMBIX BEIWYMH, OOO3HAYCHHUS W CIUHUIIBI
(UBHYECKUX BEIIMYMH, HAXOIUTh (POPMYJIIBI, CBS3BIBAIOIINC JAHHYIO (DH3UYECKYIO BEITUYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPpa)UKU U3yYCHHBIX 3aBUCUMOCTEH (DU3MUYECKUX BEINYHH;

o XapakTepu30BaTh CBOKMCTBA Tel, (PU3MUYCCKUE SIBICHHS W TIPOIECCHI, HCIIONB3Ysl OCHOBHBIC
TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHUS BEIIECTBA, MPUHIUI CYIICPIIO3UIIUN TTOJICH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH OMa A yyacTka Lemnu, 3akoH J[xoymsa—
JleHna, 3aKOH COXpaHEHHS SHEPTUH, TIPU STOM JIaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alTUCHIBATh
€r0 MaTeMaTU4YECKOE BHIPAKCHHE;

o OOBSCHATh (PU3NYECKUE MPOILIECCHl U CBOWCTBA TEN, B TOM YHCII€ M B KOHTEKCTE CHUTYyaIlHii
MPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa: BBIABIATh  MPUYUHHOCIEACTBEHHBIE  CBA3H, CTPOHTH
o0BsicHeHHEe U3 1—2 NOTWYEeCKUX IaroB C OMOpod Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX SBICHHM,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemats pacuéTHble 3aJaud B 2—3 NEWCTBHUA, UCHONB3YS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
duznyeckue BENTUYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 33/1a4dl 3alMCHIBATh KPAaTKOE YCIIOBHUE, BBHISBISATH
HEJOCTaTOK JaHHBIX JUIA pEUIeHHs 3a/adyd, BbIOMpaTh 3aKOHBI U (GOpPMYIbl, HEOOXOAMMBIE IS €€
pellieHusl, MPOBOJIUTh pacuéThl W CpPAaBHUBATh TNONyYEeHHOE 3HadeHHE (U3MUECKON BEIUYUHBI C
W3BECTHBIMU JIAHHBIMH;

o pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh MPH IMOMONIM (PHU3UIECKHX METOIOB,
UCTIONB3YSl  ONHCAaHWE WCCIEJOBAHMS, BBIICNATH MPOBEpseMOe  MPENANoJIOKEHHE, OIIEHHWBATh
MPAaBUIILHOCTb MOPSIIKA IPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BBIBO/IBI,

o MIPOBOJIMTE OTBITHI 1O HAOJIOJMCHUIO (U3MUYSCKUX SBIICHUH WM (U3NICCKUX CBOHCTB Tl
(KanmwIIsIpHBIE SBIICHUS, 3aBHCHMOCThH JIABJICHHS BO3[yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTHIBaHHMSI M HArpeBaHUs TpPH M3IYYCHHH OT I[BeTa U3JIydarommeld (MOriIonaroniei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TEMIIEPATyphl KHUJIKOCTH WM IUIOMAJH €€ MOBEPXHOCTH,
AIEKTPU3AIHS Tl U B3aHMOJCHCTBHE JICKTPHUSCKUX 3aps0B, B3aMMOJICHCTBHE TIOCTOSIHHBIX MarHUTOB,
BU3YaIM3aI[isl MAarHUTHBIX TIOJICH IMOCTOSTHHBIX MarHWTOB, JACHCTBHS MAarHUTHOTO TOJIS Ha TIPOBOJHUK C
TOKOM, CBOWMCTBA 3JICKTPOMArHWTa, CBOMCTBA DJICKTPOJBHIATENIS TOCTOSHHOTO TOKa): (hOpPMYJIHPOBATH



IpoBepsieMble MPEANOI0KEHUS, COOUPATh YCTAaHOBKY M3 IPEAJIOKEHHOIO 000PYA0BaHMsI, OIIUCHIBATH X0/
OTIbITa U POPMYIIUPOBATH BHIBOJIBI;

. BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX NPUOOPOB U ATYUKOB (PM3MUECKUX BEIUYMH, CPAaBHUBAThH
pe3yNIbTAThl U3MEPEHUH C YIETOM 3aJaHHOHN a0COIFOTHOM MOTPENTHOCTH;

. NPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOM (PU3UYECKON BEIMYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM NPAMBIX H3MEPEHUH (3aBUCUMOCTb COINPOTHBIIEHUS IPOBOJHUKA OT €ro MAJUHBI,
IUIOLIAU TIONEPEYHOr0 CEYEHUs U YACIBHOIO COIPOTHUBIICHMS BEIECTBA IIPOBOJHMKA, CHJIBI TOKA,
UIYLIEro 4epe3 IPOBOJHUK, OT HANPSIKEHHUs Ha IIPOBOJHHUKE, MCCIENOBAHME IIOCIEAOBATEIBHOIO H
NapajjieIb-HOTO COCAMHEHUH TMPOBOJAHMKOB): IIAHUPOBATH HCCIECIOBAHUE, COOMpAaTh YCTAaHOBKY H
BBINOJIHATh W3MEPEHHUs, CJleayd NpPeAOKEHHOMY IUIaHy, (PUKCHpPOBATh pe3yiabTaThl MOJYyYCHHOM
3aBHCHUMOCTH B BHJIE TaOJIUI] U TpadUKOB, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICAOBAHMS;

o IPOBOJUTh KOCBEHHbIE M3MepeHHsl (U3NYECKUX BENUUYMH (yAeiabHAs TEMJIOEMKOCTh BEILECTBA,
COINPOTUBIIEHUE IPOBOJHUKA, padOTa M MOIIHOCTb 3JEKTPUUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHUS,
coOuparh 3KCHEPUMEHTAIbHYIO YCTAHOBKY, CJe1ys MPEII0KEHHOW UHCTPYKIIMU, U BBIYUCIIATH 3HAUCHHE

BEJIMYMHBI,
. coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTU pU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;
o XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C

OIOpol Ha MX OMNMCAaHMA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JOMOB, THTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETYMK DJIEKTPUYECKOM DSHEPIUH, DSJIEKTPOOCBETUTEIbHBIE IPUOOPHL,
HarpeBaTeJIbHBIE 3JIEKTPONPUOOPHl (IPUMEPHI), AJIEKTPUUYECKHE MPEJOXPAHUTEIHN, 3JIECKTPOMArHMT,
AJIEKTPOJIBUraTeNlb IMOCTOSSHHOTO TOKA), HUCIOJb3ysl 3HaHUS O CBOWCTBAaX (PU3MYECKUX SBICHUN H
Heo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (SKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETpP, JBUTrATEIb
BHYTPEHHETO CrOpaHMsi, DJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX ILENeH cC
MOCJIEI0BATENbHBIM U TapajljieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyas yCJIOBHbIE 0003HAueHHs
3JIEMEHTOB JJIEKTPUUYECKUX LIETIEH;

. IOPUBOANUTH MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyeckux 3HAHUN B MOBCEIHEBHOM JKM3HU Ui obecrieueHHs O€30MacHOCTH MpH OOpaleHHH C
npubopaMM ¥ TEeXHHYECKMMHU YCTPOWCTBAMH, COXPAaHEHHUs 3/I0pOBbsl U  COOJIIOJCHHS HOPM
SKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAIOLIECH Cpelie;

. OCYILECTBIIATh TMOUCK HH(OpMaruu Qusnyeckoro cojiepxanuss B VIHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUH M NyTEM CPAaBHEHUS JAOMOJIHUTENBHBIX HCTOYHHUKOB BBIJICIATh HH(OpMAIUIO,
KOTOpas ABJISETCSA MPOTUBOPEUUBOI UM MOXKET OBITh HEJIOCTOBEPHOM;

. UCMOJIb30BaTh TPU  BBIIOJHEHWM Y4YeOHBIX 3a/laHUil Hay4yHO-TIOMYJSIPHYIO JIUTEpaTypy
¢u3MUecKoro coaepxkaHus, CIPaBOYHbIE MaTepHalbl, pecypchl ceth VHTepHeT, BialeTb NpuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. cOo3/1aBaTh COOCTBEHHBIE MMMCHbMEHHBIE U KpaTKUE YCTHBIE co0OIIeHHs, 0000mas nadopmaruio
U3 HECKOJIbKMX HCTOYHUKOB (DU3UYECKOTO COJEp)KaHUs, B TOM 4YHCIE MyOIWYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOW WM MCCIIEN0BATEIbCKON NEATEIBHOCTH, IIPU OTOM I'PAMOTHO HCIIOJIb30BaTh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3HKH, COPOBOXKIATh BBICTYIJICHHE NTPE3CHTAIMEH;

. IPY BBITOJIHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUECKHX MPOLECCOB PACIPEEIIATh
0053aHHOCTH B TpYIIE B COOTBETCTBHM C MOCTaBJIEHHBIMHU 3ajJlayaMHM, CIECIUTH 3a BBHIIOJHEHUEM IIaHa



NEHCTBUI M KOPPEKTUPOBAThH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAA B ACSTEIbHOCTH TPYIIIBL,
BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMOICHCTBHE, TPOSIBIISAISE TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

K konmy oOyueHust B 9 kjiacce npeIMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

o MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUabHasl TOUKA, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWXeHUs, Aedopmarus (ynpyras, IUIacTHUYECKasl), TPEHHE, LEHTPOCTPEMHTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M TEPErpy3KH, LIEHTP TKECTH, aOCONIOTHO TBEPAOE TENO, IEHTP TSHKECTH
TBEPOTO Tejla, paBHOBECHE, MEXaHMYECKHE KOJeOaHUs W BOJIHBI, 3BYK, MH(QPa3BYK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTD,
CHEKTpPbI UCIYCKAHUS U TOTJIOUICHHUS], albda, 0eTa- U raMMa-u3JIydeHus, U30TOIIbI, AepHAas SHEPTeTHKA;

. pa3iauuyath  SBJICHHS (paBHOMEpPHOE U  HEpAaBHOMEpPHOE MPSMOJMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBHKEHHE, CBOOOTHOE MAaJCHHE TeJ, PAaBHOMEPHOE JBIKCHHE II0
OKPYKHOCTH, B3aMMOJCHCTBHE TeJl, PEaKTUBHOE JBH)KEHUE, KoyeOaTellbHOe ABIKEHUE (3aTyXarollue U
BBIHYX/ICHHbIE KOJeOaHus), PE30HAHC, BOJIHOBOE JABI)KEHHE, OTPaKEHUE 3BYKa, MPSMOJIMHEHHOE
pacupoCTpaHEHUEe, OTPaKEHUWE U TMPEJIOMIIEHME CBETa, I[IOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasioxeHue 0eJI0ro cBeTa B CIIEKTP U CIOXKEHHE CIIEKTPaIbHBIX I[BETOB, TUCIIEPCUs CBETA, ECTECTBEHHAS
PaAMOaKTUBHOCTh, BOSHUKHOBEHHME JMHEMUYATOro CIEKTpa M3JIY4YEHHs) 10 ONHCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PH3UUECKOE SBJICHNUE;

o pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3MYECKUX SIBJICHUH B OKPYXKAMOIEM MHUpE (B TOM
yrcie GU3NYEeCKUe SBICHUSA B MPUPOJE: MPHUIMBBI U OTIUBBI, ABIKEHHE IIaHeT COMHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATUE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHUE,
ceiicMUYeCKHe BOJHBI, I[yHAMH, 9XO, [[BETa Tell, ONTHYECKHUE SBICHHUS B IMPHUPOJE, OWOIOTHYECKOE
JeiicTBUE  BUAMMOTO,  YJNbTPa(HONETOBOrO W  PEHTICHOBCKOTO  M3IyYEHHWH, €CTECTBEHHBIN
paZOaKTUBHBIN (OH, KOCMHUECKHE JTy4YH, PAAHOAKTUBHOE U3TydeHHE IPUPOIHBIX MHHEPAJIOB, ACHCTBHE
pPaZMOaKTUBHBIX W3Iy4YEeHUN Ha OPraHu3M 4YeJIOBEKa), MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
yueOHYI0, BBIICTISTH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBIICHUN;

o ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3UUECKUE SBICHHs, HCIONb3YysS (QHU3NUECKUe
BEIMYMHBI (CpelHsAs M MIHOBEHHas CKOPOCTh Tejla IMPH HEPAaBHOMEPHOM [JBH)KEHUH, YCKOPEHHE,
nepeMelIeHNe, MyThb, YIJIOBas CKOPOCTb, CHJIAa TPEHMsI, CHJa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO MAJEHUs, BEC Tela, UMIYJIbC Tella, UMIYJIbC CUIIbI, MEXaHU4Yeckass paboTa M MOIIHOCTS,
NOTEHLMAIbHASL YHEPIHsl TeJla, IOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS JHEPIUus CKaTou
IPYKUHBI, KHHETHYECKAasl SHEPT s, OJHAsl MeEXaHu4ecKasi SHEpPIusl, IepUo U YacToTa KojeOaHuH, IMHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, MOKa3aTellb IMPEJIOMIICHUS Cpeibl), Mpu
ONMCAHWU TMPABWJIBHO TPAKTOBATh (PU3MYECKUM CMBICI MCIONb3YEMbIX BEJIWYUH, O0O3HAu€HUs u
€AMHULIBI PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIUUHHY C
JOPYTMMH BETUYMHAMU, CTPOUTH IPaQUKU H3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

. XapakTepu3oBaTh CBOMCTBA TeJ, (QU3MUECKUE SBJICHUS U MPOLECChl, HCHOIb3yd 3aKOH
COXpPAHEHMsI HSHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, NPUHIUI CYNEPINO3ULUU CHJI, MPUHIHI
oTHocuTenbHOoCcTH ['anuies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCA, 3aKOHBI OTPaKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOIO0 U MACCOBOTO UMCEI IIPU AJEPHBIX PEAKLUAX, IIPU
9TOM J1aBaTh CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMAaTHUYECKOE BBIPAKECHUE;

o OOBSICHATH (PU3UYECKUE MPOLECCHl U CBOIMCTBA TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIIBIATH  IPUUMHHO-CJIEICTBEHHBIE  CBSI3H, CTPOMTH
00BsICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOH Ha 2—3 M3Y4YEHHBIX CBOWMCTBA (PM3UYECKHUX SBICHMA,
(GU3UUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;



. pemarh pacd€THBIC 3aa4 (OMUPAIONIUECs HA CUCTEMY U3 2—3 YpaBHEHHI ), UCTIOJIb3YS 3aKOHBI
U (GopMyJbl, CBA3bIBAIONINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHaIM3a YCJIOBUS 33aJa4yM 3alHChIBATh
KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WM U30BITOYHBIEC JTaHHBIEC, BHIOMPATh 3aKOHBI U (OPMYIIBL,
HEOOXOUMBIE [Tl pEeLIeHHS], TPOBOJAUTE PACUEThl U OLEHUBATH PEATUCTUUHOCTD MOJYYEHHOTO 3HAUCHUS
(bU3HYECKON BETNINHBL;

o pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOMIM (DU3HUYECKUX METOJOB,
UCIIONIb3YSl ~ ONKCAaHWE  UCCIIEOBAHMS, BBIACIATH MPOBEPSEMOE  MPEANOJIOKEHHE, OLICHHUBAThH
MPABUIIBHOCTh TOPSIKA MPOBEACHUS HWCCIICAOBAHMS, JETaTh BBIBOJBI, HHTEPIPETHPOBATH PE3YIbTATHI
HaOJII0IEHUH U OIBITOB;

o MPOBOANTH OMBITHI O HAOMIONEHUIO (U3MUYECKUX SIBICHUH WM (PUINICCKUX CBOKCTB Tl
(u3yuyeHue BTOpPOro 3akoHa HblOTOHA, 3aKOHA COXPAaHEHUs SHEPTUH, 3aBUCHUMOCTH IMepHoja KojeOaHuit
NPYKHHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI K HE3AaBUCUMOCTh OT aMILTUTY bl MAJTbIX
KOJICOAHUH, MPSIMOJIMHEIHOE pacpoCTpaHEHHE CBETA, PasjioKEeHHE OeJIOoro CBeTa B CIEKTP, M3y4eHHUE
CBOWCTB M300pa)XCHHUS B IUIOCKOM 3€pKajie¢ U CBOMCTB M300pa’keHHs MpeAMeTa B COOHMpaloIiel JIMH3E,
HaOJII0/IeHNE CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JYYEHHs): CAMOCTOSITEIbHO COOMPATh YCTaHOBKY U3
U30BITOYHOTO Habopa OOOpYyIOBaHUS, OMUCHIBATH XOJ OIBITA M €ro pe3yibTaThl, (HOPMYIUPOBATH
BBIBO/IBI;

o MPOBOAUTH MPH HEOOXOJUMOCTU CEPUI0 MPSMBIX H3MEPEHUM, ONpeeNss cpeiHee 3HaueHUe
u3MepsieMoil Benu4uHbI (POKYCHOE paccTosiHuE cOOMparoliel JHH3bI), 00OCHOBBIBATh BBIOOP criocoba
WU3MEPEHHS (M3MEPUTEIBHOTO MPUoopa);

o MPOBOAMUTH HCCIENOBAHUE 3aBUCHMOCTEH (PU3MUECKHX BEIMYMH C HMCIOJIb30BAHHUEM IMPSMBIX
U3MEpEHUH (3aBUCHMOCTh ITyTH OT BPEMEHU TP PABHOYCKOPEHHOM JIBIYKEHUH 0€3 HaYaJIbHON CKOPOCTH,
nepuoaa KojaebaHui MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJia OTPaXKEHUs CBETa
OT yIJIa MaJIeHusl U yrila IpejoMJICHHs OT yIJia MaJieHus1): MIaHUPOBaTh UCCIIEJOBAHHE, CAMOCTOATEIHHO
co0uparh YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTATHI MOMYUYEHHON 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BHJIE
TabNuI ¥ TpauKoB, IeJaTh BHIBOJBI IO PEe3yIbTaTaM HUCCIIEIOBAHUS;

o MIPOBOJINTH KOCBEHHBIC M3MEPEHUs (U3MUECKUX BEIMYUH (CPEIHSS CKOPOCTh U YCKOPEHHE Telia
Opy PaBHOYCKOPEHHOM JIBIKEHUHM, YCKOPEHHE CBOOOJHOTO TMaJeHUsi, >KECTKOCTh MPY>KUHBI,
KOX((UIIMEHT TPEHUs! CKOJIbKEHUs, MeXaHndeckass padoTa U MOIIHOCTh, YaCTOTa M Mepuoj KojebaHun
MaTEeMaTHUYECKOTO U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHUJia COOMpArOIIei JIMH3BI, PaliOaKTUBHBIH
$OH): TIAaHUPOBATH MU3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINIONHITH H3MEPEHUS,
clemysl PeUIOKCHHOW WHCTPYKIIMW, BBIYHCIIATH 3HAYCHUE BEIMYMHBI M aHAIM3HPOBATH TOTyYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEITHOCTH U3MEPEHUN;

o coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o pa3nuYaTh OCHOBHBIC TPHU3HAKK W3YyYCHHBIX (PH3UYECKUX MOJIENIeH: MaTepuaibHas TOYKa,
a0CoOMIOTHO TBEPIIOE TEJO, TOUCUHBIM MCTOYHHUK CBETA, JIy4, TOHKas JTMH3a, MNIAHEeTapHas MOJIeTh aToMa,
HYKJIOHHAs! MOZIETTb aTOMHOTO SI/Ipa;

o XapaKTepU30BaTh TPHUHIIMITE JCHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OMOpON Ha WX OMHCaHUs (B TOM 4YHCIE: COUAOMETD, JATYUKH TMOJIOKEHUS, PACCTOSHUS M YCKOPEHUS,
pakeTa, 9XOJOT, OYKH, TMEPUCKOIN, ¢oToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETD,
Kamepa BuiibcoHa), MCIOB3ys 3HaHUSI O CBOWCTBAaX (DU3UYECKUX SIBJICHUH U HEOOXOAMMBIEC (PU3UIECKUE
3aKOHOMEPHOCTH,

o UCIIOJIb30BAaTh CXEMBI M CXEMAaTHYHBIC PHCYHKH W3yYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEIEHBIX TPHOOPOB M TEXHOJIOTHYCCKHUX MPOIECCOB MPH PEIICHUN YIeOHO-TIPAKTHUYSCKUX 3a/1ad,
ONITUYECKHE CXEMBI JIJISl IIOCTPOCHUS H300paKeHUH B IJIOCKOM 3epKajie U COOMparoIei JINH3e;



° MPUBOJUTE MPUMEPHI (HAXOJUTh MH(DOPMAIMIO O TpHUMEpax) MPaKTHYCCKOrO HCIOIb30BaHUS
bU3MYEeCKUX 3HAHWW B TOBCEIHEBHOW >KM3HU I OOECHedYeHHs O€30MacHOCTH TMpU OOpalieHuu C
npuOopaMd W TEXHUYECKUMH  YCTPOHCTBAMH, COXPAaHEHHUS 3JI0POBbS W  COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KAIOILEH Cpe/ie;

. OCYIIECTBIISATh MOUCK MHpOpMANUHU (pu3mdeckoro coiepxanus B MHTepHETE, CaMOCTOATEIHHO
bopMyIUpysT TOMCKOBBIA 3alpoC, HAXOAWTh IYTH ONPEJCICHUS JOCTOBEPHOCTH IOJTYYCHHOMN
uH(GOPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUH U JOTOJIHUTEIBHBIX HCTOYHHUKOB;

° UCTOJIb30BaTh TPU  BBIOJHEHWM YYEOHBIX 3aJaHUl HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3MYECKOro COoJepIKaHMs, CIPABOYHBIC MaTepHaNIbl, Pecypchbl cetd MHTepHeT, BiaaeTh NpuéMamu
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBCHHBIC ITMCHbMEHHBIC W YCTHBIC COOOINECHWS HAa OCHOBE HMH(pOpMaIMH W3
HECKOJIBKUX HUCTOYHUKOB (PU3MYCCKOTO COACPIKAHMS, MyOJIMYHO MPEACTABIATh PE3y/IbTaThl MPOCKTHOM
WIH HMCCIICAOBATEIbCKON NEATEeIbHOCTH, MPH 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3yYCHHBIA MMOHATHHHBIN
anmapar M3y4aeMmoro pasjena (U3MKH M CONPOBOXIATh BBICTYILICHUE IIpPEe3CHTAMECH ¢ Y4ETOM
O0COOCHHOCTEH ayJAMTOPHH CBEPCTHUKOB.



I11.

TEMATHYECKOE

IINTAHUPOBAHHUE C VYKA3AHHUEM KOJJIMYECTBA

AKAJJEMAYECKHX YACOB, OTBOJMMBIX HA OCBOEHHUE KAXIOW TEMBbI
YYEBHOI'O NPEIMETA W BO3MOXXHOCTHh HMCIIOJIb30OBAHHUS IIO 3TOH TEME
SJIEKTPOHHBIX (HIU®POBbLIX) OBPA3OBATEJIBHBIX PECYPCOB

7 KJIACC
Ne Koum JJIeKTPOHHbIE
YecTB udpossbie
Tema ypoxka unpp
n/ 0 o0pa3oBaTe/ibHbIE
n 4yacoB pecypcsl
1 ®dusuka — Hayka o npupoze. SAsnenus npuposl. Ousnyueckue 1
SIBJICHUSI
5 MexaHu4yeckue, TEIUIOBBIE, DJEKTPUYECKHE, MAarHHUTHEIE, 1
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 Du3nYecKUe BEIIMINHBI U KX U3MEPCHHE 1
4 VYpok-uccnenoanue "OmnpeneraceHUe LEHBI JEJICHUS Kbl 1
M3MEPHTEIIbLHOTO Ipubdopa.”
Kak ¢usuka u npyrue ecTeCTBEHHbIE HAYKH U3Y4alOT MPUPOLLY. bubanoreka [IOK
) EcrecTBeHHOHay4HBIN METOJ ITO3HAHMSL. Onucanue 1 https://m.edsoo.ru/ff
(U3HYECKUX SIBJICHUH C ITOMOIIBIO MOeIIeH 09f72a
6 Ypok-uccnenoanue "OnpeneneHne pa3MepoB MaibIX Ted 1
Crtpoenue BemiecTBa. OIBITHI, JOKAa3bIBAIOIIME JUCKPETHOE Erbmoreka LJOK
7 ' ’ 1 https://m.edsoo.ru/ff
CTPOCHUE BELIeCTBA 09fe0a
bubmuorexa [JOK
8 JIBM>KEHUE 4acTHIl BEIIECTBA 1 https://m.edsoo.ru/ff
0a013e
9 VYpok-uccnenoanue «OnbITBI 1O HAOIIOIEHUIO TEIJIOBOTO 1
paciIipeHus Ta30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA 1
B3aumocBsi3p  MeXIy CBONCTBAaMH BEIIECTB B  Pa3HBIX bubmunoreka [IOK
11 arperaTHbIX  COCTOSHUSAX M HMX  ATOMHOMOJEKYJSPHBIM 1 https://m.edsoo.ru/ff
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI 0a0378
bu6mmorexa [IOK
Mexannyeckoe IBHKEHHE. PaBHOMEpHOE M HEPaBHOMEpPHOE
12 A P p p 1 https://m.edsoo.ru/ff
JIBUKCHHE 020506
bu6mmoreka [JOK
13 Ckopoctb. EnnHuier ckopoctu 1 https://m.edsoo.ru/ff
0a079c
bu6mmorexa [IOK
14 Pacuer nytu ¥ BpeMeHM IBUKEHUS 1 https://m.edsoo.ru/ff
OaOae4
. bu6mmorexa [IOK
HNuepuus. 3akon nHepuuu. B3aumoaencTBue Ten Kak NpUYMHA
15 pit Pt 8 p 1 https://m.edsoo.ru/ff
W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell 0a0¢10
bu6mmnoreka [JOK
[TnotHocTh BemiecTBa. Pacuer Maccel m oObeMa Tena MO €ro
16 H 1 https://m.edsoo.ru/ff

IINIOTHOCTHU

0a0fee



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

JIaGoparopnast pabora «OmnpezneneHne IJIOTHOCTH TBEPIOTO

17
Tena»
bu6mmoreka [IOK
18 Pemenue 3amau mo teme "IInoTHOCTE BemiecTBa" https://m.edsoo.ru/ff
0al23c
19 Cuna Kkak XapakTepucTuka B3auMmopeiictBus Ttein. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopaTopHass pabora «l/3yueHue 3aBUCUMOCTH PACTSIKCHHS
(medopmanuu) Ipy>KHHBI OT TPHIIOKEHHOW CHITBDY
21 SAsnenue Tarorenus. Cuna TSHKECTH
CBs3bp MEXIy CWIOW TsDKECTH W Maccod Tena. Bec Tena. BH6J_IHOTeKa LOK
22 " " https://m.edsoo.ru/ff
Pemrenue 3anau no teme "Cuiia TskecTu
0al778
bubmuoreka [{JOK
Cuna Kec a anerax. ®Dusunueckue
23 I pbrect ApyriX — ILaneTax HsIeCKH https://m.edsoo.ru/ff
XapaKTEPUCTUKH TIJIAHET 021502
bubmuorexa [JOK
24 N3mepenue cun. Jlunamomerp https://m.edsoo.ru/ff
0al8cc
bubmuorexa [JOK
25 Bec Tena. HeBecomocth https://m.edsoo.ru/ff
0al778
. N bu6mmoreka [IOK
Cnoxxenue c ampasiie 0 OJHO oil.
26 P;IB;:) };I;IZCT;IB%X aﬂlzji;n HATPABIICHHBIX 1O OIHOH - IPAMOH https://m.edsoo.ru/ff
FICHCTBYION 0ala70
27 Pemenue 3amau no reme "PaBHonericTByromast cui”
TpeHue CKONbXKEHUs W TpeHue NOKOos. TpeHue B Ipupoie u bubmmorexa LJOK
28 https://m.edsoo.ru/ff
TEXHHUKE 0alb9c
JlaboparopHasi pabora «/3ydeHrne 3aBUCUMOCTU CHIIBI TPEHUS bubnnorexa [IOK
29 CKOJIBKECHUS oT CHJTBI JABIICHUS u XapaxkTepa https://m.edsoo.ru/ff
CONPUKACAIOLINXCS TOBEPXHOCTEN» Oalcc8
30 Pemrenue 3a1au Ha onpeeneHne paBHOAECHCTBYIONIEH CUTIBI
Pemenue 3amau mo Ttemam: «Bec Tema», «I'paduyeckoe Bubmiorexa LIOK
31 N https://m.edsoo.ru/ff
n3o0paxenue cumy, «Cunbly, «PaBHOJEHCTBYIOMIAS CHID) 0alde0
32 Kontposabnasi pabora mno marepuany, HNpPOHICHHOMY B
NMepBOM MOJIYTOUM
bu6mmoreka [IOK
33 Hapnenne. CiocoObl yMEHbIIEHNUS U YBEJINYCHHUS JABIICHUS https://m.edsoo.ru/ff
0a20a6
. bubnmoreka [JOK
aBJICHHE Ta3a. 3aBHCHUMOCTh JaBJCHHS Ta3a OT 00BEMa
34 A a ’ https://m.edsoo.ru/ff
TeMITepaTypbl 022376
[lepenaya naBneHus TBEPABIMU TEIAMH, KUAKOCTSIMU U Ta3aMu bubmioreka LJOK
35 3a£;H]IaCKaHﬂ p ’ ' https://m.edsoo.ru/ff
0a25b0
. bu6mmorexa [IOK
aBJICHHWE B JKUJKOCTH WM Ta3e, BBHI3BAHHOE JIEHCTBHEM CHIIbI
36 A a ’ a https://m.edsoo.ru/ff

TAXKCCTHU

0a2718



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

Pemenue 3amau mo teme «/laBieHue B )KUAKOCTU U raze. 3aKOH

bubmuorexa [JOK

37 n https://m.edsoo.ru/ff
ackasi» 022826
bu6mmoreka [IOK
38 CooOlmarommecst CoCyabl https://m.edsoo.ru/ff
0a2970
bubmuoreka [JOK
39 I'mppaBnnueckwii npece https://m.edsoo.ru/ff
0a3136
40 Manomerpsl. [1opiiHeBOH KUIKOCTHBIM HACOC
Atmoctepa 3emnu. IlpuumHBI CyIIECTBOBaHUS BO3AYIIHOM bubanorexa [JOK
41 0005104kl 3eMiH. 3aBUCUMOCTh aTMOC(EpPHOTO AaBIECHUS OT https://m.edsoo.ru/ff
BBICOTHI HaJl YPOBHEM MOPS 0a2b5a
bubmuoreka [JOK
42 Bec Boznyxa. AtmocdepHoe 1aBiieHue https://m.edsoo.ru/ff
0a2b5a
bubmuorexa [JOK
43 N3mepenue atmocdeproro aaienus. Onwit Toppuuermm https://m.edsoo.ru/ff
0a2da8
3aBHCUMOCTh aTMOC(HEPHOr0 JaBJICHHUS OT BBICOTHI HAJ Erbmoreka LJOK
44 https://m.edsoo.ru/ff
YpOBHEM MOps 0a2fod
i bu6mmoreka [IOK
45 Bapomerp-anepona. ATMmocdepHOe AaBICHHE Ha pa3IMYHBIX https://m.edsoo.ru/ff
BBICOTaX 0a2fca
46 Pemenwue 3amaq mo Teme "AtmochepHoe naricHue"
JleiicTBHE KUAKOCTH M ra3a Ha IMOTPYKEHHOE B HHX TEIO. bubmmorexa LJOK
47 A https://m.edsoo.ru/ff
pXHUMeIoBa cuiia 033276
. bu6mmoreka [JOK
48 Hav60paTopHav;1 pabota «OmnpeneneHue BHITATKUBAIOIICH CUIIBI, https://m.edsoo.ru/ff
JefCTBYIOIIEHN Ha TE0, TOIPYKEHHOE B KUJKOCTH 0a33fc
JlabopaTtopHas paborta no Teme «VccrnemoBanue 3aBUCHMOCTH bubanoreka [IOK
49 Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B JKUAKOCTh YacTH https://m.edsoo.ru/ff
Tenay 0a3514
bu6mmoreka [JOK
50 [InaBanue Ten https://m.edsoo.ru/ff
0a3a96
JlabopaTopHas pabora "KoHCTpyupoBaHuE apeoMmeTpa WU
51 KOHCTPYMPOBaHUE JIOJIKH " OIIpeZieIICHUE eé
Ipy30n0AbEMHOCTH"
Pemenue 3aJ1a4 o TEMaM: «IInaBanue CyHOB. bu6mmoreka [JOK
52 BosnyxomaBanue», «JlaBaeHue TBEpPABIX Tel, KUAKOCTEH U https://m.edsoo.ru/ff
ra3oB» 0a3654
bu6mmorexa [IOK
53 Mexanuueckast pabota https://m.edsoo.ru/ff
0a3f82
bu6mmorexa [IOK
54 MomnrocTs. ETUHUIEI MOIITHOCTH https://m.edsoo.ru/ff
0a3f82
55 VYpok-uccnenoanue "Pacu€r MOIIHOCTH, pa3BUBAaEMOU MpHU



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

noabséMe o Jiectauie"

56 IIpoctele Mexanu3Mbl. Peruar. PaBHOBecHe CHII Ha pblyare 1
57 Bcepoccuiickas NnpoBepoYHas patdora/T'onoBas 1
KOHTPOJIbHasi padoTa
. bubmuorexa [JOK
58 Eczﬁocc€2§§fﬂa6 . NpoBepoYHast padora/I'onoBas 1 https://m.edsoo.ru/ff
OHTPOI pabo Oa4ffe
bu6mmoreka [IOK
59 Pbruarm B TexHuke, 6b?y'n npupoae. Jlaboparopnas pabota 1 https://m.edsoo.ru/ff
«HccnenoBanue ycaoBUi paBHOBECHSI ppluara
0a478e
bubmuoreka [JOK
60 Pewenue 3amau no reme «YcI0BUS paBHOBECHUS pbhlUara 1 https://m.edsoo.ru/ff
0a48a6
Koadbdunuent MOJIE3HOTO JeicTBUS MeXaHHU3Ma.
61 Jlaboparopuass pabora «M3mepenue KIIJI HakmoOHHOIA 1
IJIOCKOCTH
bubmuorexa [JOK
62 Pemenue 3amad o reme "Pabora, mourHocts, KIT/T" 1 https://m.edsoo.ru/ff
0a4c48
Mexanuueckass sHeprusi. Kunerudeckas M TOTEHIUAIbHAS bubmorexa LIOK
63 1 https://m.edsoo.ru/ff
HepraA 024252
bu6mmoreka [IOK
64 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruu 1 https://m.edsoo.ru/ff
0a4360
YPOK-3KCIIEPUMEHT o TEME "DKcneprMeHTalIbHOE
65 onpeeNiecHue HU3MEHEHUs KHUHETHMYECKON U MOTEHIHAIbHOU 1
SHEPrUM MPU CKAThIBAHUU TeJIa [0 HAKJIIOHHOM IJIOCKOCTH"
66 Konrtposabnass paGora no teme «Padora M MOIIHOCTB. 1
JHeprus»
N " bubmuorexa [JOK
67 PeBepBHB%{yPOK.Pa6OTa(:TeKCTaMH]H)TeMe Mexannueckoe 1 https://m.edsoo.ru/ff
JIBUKCHHEC 0adech
68 PeszepBHblil ypok. PabGora ¢ Ttexctamu mno Teme "Palora. 1
MomHoCTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KVIACC
N Tema ypoxka Koy 9“::;]’3:3‘:"
n/ yp €CTBO 1P
o0pa3oBaTte/ibHbIE
n 4yacos
pecypcbl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHO-KHHETHUECKONW TEOPUU U Eubmorexa LIOK
1 1 https://m.edsoo.ru/ffo
WX ONBITHBIC ITOATBEPKICHUS a5256
2 Macca 1 pazMep aTOMOB M MOJIEKYJI 1
N . bu6mmoreka [IOK
3 Mognenu TBEPAOro, KUAKOTO M Ta3000pa3HOrO COCTOSTHUI 1 https://m.edsoo.ru/ffo

BCIICCTBA

a540e



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

OOBbsicHEeHHE CBOMCTB TBEPJOIO, XUAKOTO M Ta3000pa3HOrOo

4 COCTOSTHMM BEIIECTBAa Ha OCHOBE IMOJOXEHUW MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bubmuoreka [JOK
) Kpucrammmueckue n amop¢Hsbie Tena https://m.edsoo.ru/ff0
ab800
bu6mmoreka [IOK
6 CmauuBaHue U KanwuIsipHOCTh. [loBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0
a5530
bu6mmoreka [IOK
7 TennoBoe paclIMpeHne U cxKaTue https://m.edsoo.ru/ff0
a5a26
8 Temneparypa. CBsi3b TeMnepaTrypbl CO CKOPOCTHIO TEIJIOBOTO
JIBUKEHHS YaCTHI]
. bu6mmoreka [IOK
9 Buytpennsis osHeprus. CnocoObl H3MEHEHHs] BHYTpPEHHEH https://m.edsoo.ru/ffo
SHEPrUU 25660
bu6mmoreka [IOK
10 Buasl Tennonepenaun https://m.edsoo.ru/ff0
a6412
" bubnuorexa [JOK
11 YPO“K koH(pepermus "TIpakTHdeckoe UCTIOIb30BaHUE TeHJIOB‘ITIX https://m.edsoo.ru/ffo
CBOICTB BEILIECTB U MAaTEPUAJIOB B IEJISIX YHEProcOepeKeHHS 265¢0
bubmuorexa [JOK
12 KonnuecTBo TenmnoTel. Y ieapHas TEMIOEMKOCTh https://m.edsoo.ru/ff0
a6976
bubmuorexa [JOK
13 VYpaBHenue TtemaoBoro Oananca. TemnooOMeH H TeMIoBOe https://m.edsoo.ru/ffo
paBHOBeEcCHE 7088
" bubnuotexa [JOK
14 JlaGopaTtopnasi pabora Ilg?neHOBaHmf ﬂBHC?Hﬂ TerutooOMeHa https://m.edsoo.ru/ffo
P CMEIIMBaHUH XOJIOJHOM U ropsiueil BObI 26298
15 Pacuer xonuuecTBa TEMIOTHI, HEOOXOAUMOTO ISl HATPEBaHUS
TeJa ¥ BBIIETISIEMOTO UM TPHU OXJIAXKICHUH
" . bubnuotexa [JOK
16 JlaboparopHas pa603a Onpenenenue yIeIbHON https://m.edsoo.ru/ffo
TETJIOEMKOCTH BEIIECTBA 26bb0
bu6mmoreka [IOK
17 DOHeprus TOIIMBa. Y 1eJbHas TEMI0Ta CrOPaHUs https://m.edsoo.ru/ff0
a7b5a
bu6mmoreka [JOK
18 [InaBnenue u oTBepAeBaHUE KPUCTAJUIMYECKUX TeJ. Y IeNbHas https://m.edsoo.ru/ffo
TEIJIOTA TUIABJICHUS a71d2
" " bubnmnorexa [JOK
19 JlaboparopHas 'Pa60Ta OnpeneneHue yaeabHOM TEIJIOTHI https://m.edsoo.ru/ffO
TIJIaBJICHUS JTbIa a72fe
bu6mmoreka [IOK
20 [TapooOpa3zoBanue u konaeHcauus. Vcnapenue https://m.edsoo.ru/ff0
ar40c
bu6nmoreka [JOK
21 Kunenne.  YaenbHas  Terota  mapooOpa3oBaHHS U https://m.edsoo.ru/ffO

KOHJEHCALIUU. 3aBUCUMOCTb TeMIepaTyphl KWUIIEHUS OT

a/86¢c



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

aTMoc(hepHOro JaBICHHUS

Bnaxnocts Bo3nmyxa. JlabGoparopHas pabora "OmnpeneneHnue

bubmuoreka [JOK

22 o " https://m.edsoo.ru/ff0
OTHOCHUTEIIbHON BJIQYKHOCTH BO3yXa
a7628
23 Pemenue 3aay Ha onpeeieHre BIAKHOCTH BO3TyXa
24 [TpuHtMIIBI pabOTHI TEIIOBBIX ABUTaTenei. [lapoBas TypOuHa.
JlBurarens BHYTPEHHETO CTOpaHUs
bu6mmoreka [IOK
KIIJl teruioBoro asuraTels. TeIUIOBBIE JABUTATSIH W 3aIlMTa
25 oK H)Kalo eif eHH A B https://m.edsoo.ru/ff0
Py m pea arcic
26 3aKOH COXpaHEHHsI W TPEBPAIICHHUS DSHEPTUU B TEILIOBBIX
mpoleccax
. bubmuorexa [JOK
ITonroroBka K KOHTPOJALHOM pabore 1mo Teme "TemaoBble
27 A P P . " https://m.edsoo.ru/ff0
sBIIeHUs. VI3MeHeHNe arperaTHbIX COCTOSIHUN BEIIeCTBa 283f2
. bu6mmoreka [IOK
KonrpoabHasi pabdora mo MaTepuajy, NPOHJIeHHOMY B
28 e B;)M HOJIVIO pvm pHaily, Npowi y https://m.edsoo.ru/ff0
p yroa a86ae
29 Onekrpu3aiys Tell. J[Ba poja 3JeKTPUIEeCKHX 3apsiioB
30 VYpok-uccienoBanue "DnekTpuzanus Tel HHAYKUUEH U IMpU
COIIPUKOCHOBEHUU"
bubmuorexa [JOK
31 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona https://m.edsoo.ru/ff0
a87ed
9 bubmuorexa [JOK
JEKTpUYECKoe Tosie. HanpsskeHHOCTh AJEKTPUYSCKOTO OIS, ]
32 . https://m.edsoo.ru/ff0
[TpuHIMT Cynepro3uIinuy MEKTPUICSCKUX TOJIeH 28202
33 Hocurenu »snexkrpuueckux 3apsaoB. DJEeMEHTapHBIM 3apsi.
Crpoenue aToma
bu6mmoreka [JOK
[IpoBogHUKH u HUDJICKTPUKH. 3akoH COXpaHCHUS
34 an%m fmecmm . i‘ p P https://m.edso0.ru/ff0
p P a8ef6
N bu6mmoreka [IOK
Pemenne 3amau Ha TPUMEHCHUE CBOMCTB JJIEKTPUUYCCKHUX
35 SADSLILOB & P p https://m.edsoo.ru/ff0
Pl a90cc
. bu6mmoreka [IOK
DIIEKTPUUYECKHUI TOK, YCIOBHUS €0 CyIlecTBOBaHUs. MIcTOUHMKH
36 KT qu €OrO T Kay ym https://m.edsoo.ru/ff0
ANEKTPUUECKOTO TO 29524
bu6mmoreka [JOK
37 JleficTBUSI SIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0
a96hb2
38 Ypok-uccnenosanue "JlecTBUE DIEKTPUYECKOrO IO Ha
MIPOBOJHUKY U JUAIEKTPUKHU"
bu6mmoreka [IOK
39 DIIeKTPUUYECKHI TOK B METAJJIAX, )KUJKOCTAX U Ta3ax https://m.edsoo.ru/ff0
29838
40 DnekTpuyecKas 1eMb U € COCTaBHbIE YaCcTH
bu6mmnoreka [JOK
Cuna Toka. JlabopaTopHas abora "M3mepenue wu
41 paTop p p https://m.edsoo.ru/ff0

PETryIMpPOBAHNUE CHUIIBI TOKA"

a8bd6



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

DnekTpuyeckoe HampspbkeHue. BomeTMmerp. JlabGoparopras

bubmuorexa [JOK

42 " " https://m.edsoo.ru/ff0
pabota "M3MepeHue U peryIupoBaHie HAMPSOKCHUS 29614
bu6mmoreka [IOK
ComnpoTHBJICHHE TMPOBOJHHMKA. YJIEIbHOE COMPOTHUBIICHUE
43 Be ECTBa POBOA a p https://m.edsoo.ru/ff0
= aa738
JlaGopatopnass ~ pabora  "3aBUCHMOCTb  3JEKTPHUYECKOTO bubnuoreka [IOK
44 COIPOTUBIIEHUA [POBOAHHUKA OT €ro JUIMHBL, IUIOLIAIU https://m.edsoo.ru/ff0
HOTNEPEYHOr0 CeYeHUsI U MaTepuaa" aa738
3aBUCUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Owma 1is Bubmiorexa LIOK
45 S https://m.edsoo.ru/ff0
¥ I aadda
Jlaboparopuas pabora "VccrnemoBaHue 3aBUCHUMOCTH CHIIBI Bbubnuorexa [IOK
46 TOKa, UAYIIEr0 4epe3 PE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOPa https://m.edsoo.ru/ff0
U HaIpsKEHUs: Ha pe3ucTope” aa04e
47 [TocnenoBarenbHOE u napajuieJIbHOe COCTUHCHMUS
MIPOBOTHUKOB
Jlaboparopuas pabotra "IIpoBepka mpaBuia  CIOXKEHUS bubnnorexa [JOK
48 HaIllpSDKEHUM TPU  MOCJIEAO0BATEIIBHOM COCIWHEHHH JABYX https://m.edsoo.ru/ff0
pe3uctopon” aaab8
bu6mmoreka [IOK
"H
49 JlabopaTtopHnas pabota "[IpoBepka HpaBI/'I'JIa JUTSL CUJIBI TOKA TIPU https://m.edsoo.ru/ffo
napajuieIbHOM COSTUHEHUH PE3UCTOPOB
aadle
Pemenue 3agau Ha npuMeHeHHe 3akoHa OMa I pa3IMYHOIO Bubmzorexa LIOK
50 COCIMHCHIS [IDOBOLHIKOE https://m.edsoo.ru/ff0
A POBOZ aaf8a
bu6mmoreka [IOK
P . -
51 IIa60Ta U MOIIHOCTh AJIEKTPUYECKOr0o TOKa. 3akoH Jlxoyis https://m.edsoo.ru/ffo
crma ah124
bu6mmoreka [IOK
JlaGopatopnast pabora "Ompenenenue pado OIIIHOC
52 0 KTp HTq p};ﬂr pT K;, MPCACIICHICE  PabOThL - MOILIHOCTH https://m.edsoo.ru/ff0
ANEKTPUUECKOTO TO ab3e0
. bu6mmoreka [JOK
DIIEKTPUUYECKHE [EMH U TMOTPEOUTETN dIEKTPUUSCKON IHEPTUU
53 B 6LITp Ko OTKOI:? 3aMLIKaH1/1;)e P P https://m.edso0.ru/ff0
y. Rop ah660
54 ITocTossHHBIE MArHUTEI, UX B3aNMOJICHCTBHE
N bu6mmorexa [IOK
Ypok-uccienoBaHue "U3yueHue roJen MMOCTOSTHHBIX
55 Mi;HHTOB" 8 yi https://m.edsoo.ru/ffQ
ac3d0
MaruauTHoe 1oe. MarouTHOE 1moJjie 3eMJIH M €ro 3HaUYCHHE IS Bubmioreka ITOK
56 KI3HI Ha 3eMie https://m.edsoo.ru/ff0
acOba
[ToaroroBka K KOHTPOJIBHOU paboTe Mo TeMe "DIeKTPUIECKHe bubnuorexa [JOK
57 3apsiabl. 3apsDKEHHBIE Tella W MX  B3aUMOJICHCTBHSL. https://m.edsoo.ru/ff0
[TocTOSIHHBIN 3NEKTPUYECKUNA TOK" abd2c
N bubnmoreka [JOK
Bceepocceuiickas MPOBEPOYHAS adora/I'onoBas
58 KOHg olbHAs paGoTa posep p 8 https://m.edsoo.ru/ff0
p p abea8
N bubmuorexa [JOK
Bceepoccuiickas MPOBEPOYHAS adora/I'onoBas
59 P posep p 8 https://m.edsoo.ru/ff0

KOHTPOJIbHas1 padoTa

acdcb
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Oneir Opcrena. MarHuTHOe 1I0JIE€ DJIEKTPUYECKOIO TOKa

bubmuorexa [JOK

60 1 https://m.edsoo.ru/ff0
MaruuTtHoe 1ose KaTylKd ¢ TOKOM
acld2
[IpuMeHeHne SJIEKTPOMarHuTOB B TexHuke. JlaboparopHas bu6mmoreka [IOK
61 pabota "M3ydyeHue AelicTBUSI MarHUTHOIO IOJIS HA IPOBOJHUK 1 https://m.edsoo.ru/ffo
¢ TokoM" ac74a
DONeKTpoJBUTaTelb  IMOCTOSHHOrO Toka. lcmonb3oBaHue
o N bubmuoreka [JOK
AJeKTpoJBUraTteseil B TEXHUYECKUX YCTpPOMCTBaX M Ha
62 " 1 https://m.edsoo.ru/ff0
Tpancnopre. Jlaboparopnas pabora "KoHcTpyupoBaHue u ac86¢
U3y4eHue paboThI dJIEKTpoABUTaTes" ‘____
63 Onbitet @apanes. 3aKOH 3JIEKTPOMATHUTHOM  WMHIYKIHH. 1
ITpaBuiio Jlenua
OnekrporeHepatop. CrmocoObl TONyYEHUS IICKTPHUSCKON
64 SHEPTrHH. DJIEKTPOCTAHIIMA Ha BO300OHOBIIIEMBIX HCTOYHHKAX 1
SHEPTrUu
65 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo Teme "DIIeKTpHUECKUe 1
Y MarHUTHBIC sIBJICHUS"
bubmuorexa [JOK
Kontpoabnass paGora mno Tteme '"JjeKTpuyecKkue u
66 P P " P 1 https://m.edsoo.ru/ff0
MArHUTHBIE SIBJICHUSI
ach14
. bu6mmoreka [IOK
P . P "T
67 H;;zgi};:m ypok. PabGora ¢ Texcramu mo teme "TeruioBbie 1 https://m.edsoo.ru/ffo
accoe
68 PesepBHblii ypok. Pabora ¢ Texkctamu mo teme "MarHUTHBIE 1
siBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
9 KJIACC
Ne Koumn DJIeKTPOHHbIE
Tema ypoxa 4eCcTB uudposeIe
n/ 0 o0pa3oBaTe/ibHbIE
n 4acoB pecypchl
1 Mexannueckoe ABuxkeHue. MartepruanbHas TOUKa 1
bu6mmoreka [IOK
2 Cucrema orcyeta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS 1 https://m.edsoo.ru/ff0
ad474
bu6mmoreka [JOK
3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE 1 https://m.edsoo.ru/ffo
ad19a
4 HepaBHoMepHOe mnpsiMonuHeiiHOe JBWkeHHe. CpeaHss U 1
MTHOBEHHAsI CKOPOCTh
bu6mmoreka [IOK
5 [IpssMOnMHENHOE PAaBHOYCKOPEHHOE JBUYKEHUE. Y CKOPEHUE 1 https://m.edsoo.ru/ff0
ad8d4
6 CKopoCcTh  MPSAMOJIMHEHHOTO PABHOYCKOPEHHOI'O JABUKEHUSI. 1
I'paduk ckopoctu
bu6mmoreka [IOK
JlaboparopHast pabora "OmpeneneHue YCKOpEHHs Tena IMpH
7 parop p pen yerop p 1 https://m.edsoo.ru/ff0

PaBHOYCKOPEHHOM JIBIDKEHHH 110 HAKJIIOHHOM TIOCKOCTH"

adbl8
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CBO6OI[HO€ maaCHUEC TCII. Onpitel ["anmunes

PaBHOMEpHOE nBH)KEHME IO OKpy:XHOCTH. [lepmon m yacrora

bubmuoreka [JOK

9 . https://m.edsoo.ru/ff0
oOparteHusi. JIuneitHas u yrjaoBasi CKOpOCTH 20176
10 LleHTpOoCTpeMUTENbHOE YCKOPEHHE
bu6mmoreka [IOK
11 IIepBeb1it 3ak0oH HproToHa. Bexktop cuiibl https://m.edsoo.ru/ff0
ae612
bu6mmoreka [IOK
12 Bropoii 3akon HeroTona. PaBHonelicTByromas cuiia https://m.edsoo.ru/ff0
ae72a
bubmuoreka [JOK
13 Tpernii 3akoH HeroToHa. Cynepno3unus cui https://m.edsoo.ru/ff0
ae982
bu6mmoreka [IOK
14 Pemenue 3agau Ha npuMeHeHne 3akoHOB HproToHA https://m.edsoo.ru/ff0
aeb6e
bubmuorexa [JOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ffo
aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
bu6mmoreka [IOK
17 JlaboparopHas padota «OnpeseneHne 5KeCTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0
aee28
bu6mmoreka [IOK
18 Cuna tpenus https://m.edsoo.ru/ffo
af738
bubmuorexa [JOK
19 Pemenue 3amau no reme «Cuiia TpeHUs» https://m.edsoo.ru/ff0
afa26
" bubnuotexa [JOK
20 Ha60paT0pH%51 pabora "Ompenenenue kKodpUIMEHTa TPEeHUs https://m.edsoo.ru/ffo
CKOJIB)KEHUS
af8be
" bubnuotexa [JOK
21 léemeHHe 3az[':(111 no teme "3akonsl Hprorona. Cuna ympyroctw. https://m.edsoo.ru/ffo
uja TpeHHs afb8e
bu6nmoreka [JOK
29 CI/IJ‘%a TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE https://m.edsoo.ru/ffO
CBOOOTHOTO TIAZICHUS af0a4
23 Ypok-koHpepeHus "/[BukeHHe Tel BOKPYT TPaBUTAIIMOHHOTO
ueHtpa (Conneunas cucrema). ['anaktuku"
Pemenue 3amau mo teme "Cuiia TSXKECTH U 3aKOH BCEMHUPHOTO Bubmioreka ITOK
24 " https://m.edsoo.ru/ff0
TATOTEHUS afsfe
bubmuorexa [JOK
25 [TepBast kocmuyeckasi ckopocTb. HeBecOMOCTh M EpErpy3Ku https://m.edsoo.ru/ff0
af33c
PaBHOBecue maTtepuambHOW TOUKH. AOCONIOTHO TBEPIOE TETO. Bbubnuorexa [IOK
26 PaBHOBecue TBEPHOro Tena € 3aKpPEIUIEHHOM OCBIO BPALLEHUS. https://m.edsoo.ru/ff0
MowmenT cuibl. LenTp TspkecTn afe36
27 PaBHOBecue MarepualbHONH TOYKH. AOCOTIOTHO TBEPIOE TEINO.
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PaBHOoBecue TBEpHOro Tena ¢ 3aKpeIUIEHHOW OChIO BpAILCHUS.
MowmeHT cuibl. LleHTp TskecTn

bu6mmoreka [IOK
28 Pemenue 3agad no reme "MomeHT cuibl. LlenTp Tsxectu" https://m.edsoo.ru/ff0
b02b4
. " bubmuoreka [JOK
29 [TonroroBka K KOHTPOJILHOH pa"60Te no teme "MexaHuueckoe https://m.edsoo.ru/ffo
nBukeHue. Bzaumoneiicteue ten 00408
. bubmuoreka [JOK
30 KonTposibHasi paGora mno Marepuany, HpoiiileHHOMY B https://m.edsoo.ru/ffo
NepBOM IOJIYTOAHH b0BeC
Nmnynee Tena. Umnynsc cuiibl. 3aKOH COXpaHEHUS MMITYJbCA. Eubmorexa ITOK
31 N https://m.edsoo.ru/ff0
Yupyroe u Heynpyroe B3auMozecTBHE b07fa
bubmuoreka [JOK
32 Pemenue 3ana4 no teme "3akoH coxpaHeHMsI UMITyJIbca ' https://m.edsoo.ru/ff0
b096¢
33 Ypok-koH(pepeHnus "PeakTUBHOE JABW)KCHHE B TPHPOJIC H
TeXHUKe"
bubmuorexa [JOK
34 Mexanuueckasi paboTa U MOIITHOCTb https://m.edsoo.ru/ff0
b0a84
bu6mmoreka [IOK
35 PaboTa cuibl TSKeCTH, CUIIbl YIPYTOCTH U CUJIbI TPEHHUSI https://m.edsoo.ru/ff0
b0db8
JlaboparopHast pabota «Onpenernenne paboThl CHIIBI TPESHUS TIPH
36 paBHOMEPHOM  JBMXKEHHMM  TeJla IO  TOPU3OHTAIBHOMN
TTOBEPXHOCTI
37 Cs13b sHepruu 1 padoTsl. [loTeHIManbHas SHEPrus
bu6mmoreka [IOK
38 Kunernueckas sHeprust. Teopema 0 KHHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0
b0c32
39 3aKOH COXpaHEeHHUsl PHEPTUU B MEXaHUKE
bu6mmoreka [JOK
40 JlabopaTtopHas pabota «/3ydeHune 3akoHa COXPaHEHHS SHEPT U https://m.edsoo.ru/ff0
b12fe
bu6mmoreka [JOK
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU https://m.edsoo.ru/ffo
b1858
bu6mmoreka [IOK
42 3aryxatomue Konebanus. Bernyxnennsle konedanus. Pe3onanc https://m.edsoo.ru/ffo
b20f0
43 MareMaTtnueckuil 1 Npy>KUHHBIA MASITHUKHA
VYpok-uccnenoBanue «3aBUCHUMOCTh TepuoAa KojeOaHwii ot brbmiorera LIOK
44 https://m.edsoo.ru/ffo
KECTKOCTH MPYKUHBI U MACCHI Tpy3a» 1973
45 [IpeBparieHre YHEPrUX IPU MEXAaHUUYECKUX KOJIeOaHUsIX
bubmuorexa [JOK
16 Ha60paTo;v)Ha;{ pabota «OmnpeneneHne 4YacTOThl W Tepuoja https://m.edsoo.ru/ffO
KoJe0aHui MaTeMaTUYECKOTO MasiTHUKAY blaec
47 JlaboparopHass pabota «lIpoBepka HE3aBUCHMOCTU TMEpHOIA bubnmnoreka [JOK
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KosieOaHUi TPy3a, MOABEIIEHHOTO K HUTH, OT MacChl TPYy3a»

https://m.edsoo.ru/ff0
b197a

Mexaunueckie BOJHBL. CBOMCTBA MEXAHUYECKUX  BOJIH.

bubmuoreka [JOK

48 1 https://m.edsoo.ru/ff0

[IpomonpHBIC U TONIEPEUYHBIE BOJHBI
b21fe

49 VYpok-koHpepenius "MexaHnuecKre BOJHBI B TBEPAOM Telle. 1
CeiicMuuecKre BOJIHBI"

50 3ByK. PacnipocTpaneHne u oTpakeHHE 3ByKa 1

51 Ypok-uccnenosanue "HaOmrogeHnue 3aBUCUMOCTH BBICOTHI 3BYKa 1
OT 49acTOTHI"

52 I'pomMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKUN PE3OHAHC 1

bubmuoreka [JOK
Vpoxk-koubepennus "YinpTpasByk W HH(GPA3BYK B MIPHUPOJE H
53 TCI; HI/IKe"(b peHll PasByK (bpasey PHpO 1 https://m.edsoo.ru/ff0
b23ca
[lonroToBka K KOHTpOJIbHOW pabore 1O Teme "3aKoHBI bubmoreka LJOK

54 " 1 https://m.edsoo.ru/ff0
coxpaHeHus. MexaHn4ecKre KojeOaHusl U BOJIHBI b25f0

55 KonrpoabHasa pabdora no Tteme '3aKOHbI COXpaHEHMS. 1
MexaHnuyeckue KoJie0aHusl U BOJHBI'"

bu6mmoreka [IOK

56 DIEeKTPOMarHuTHOE MoJi€. DJIEKTPOMArHUTHBIE BOJHBI 1 https://m.edsoo.ru/ff0

b2abe

57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH 1

bu6mmoreka [IOK
Vpok-koundepennus  "llIkama  AIEKTPOMarHUTHBIX  BOJIH.

58 P (epenn p N N 1 https://m.edsoo.ru/ff0
Hcrnonbs30BaHKe 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U b2fe6
VYpok-uccnenoBanue "M3yueHHe CBOMCTB 3IEKTPOMATrHUTHBIX Bubmzorexa LIOK

59 " 1 https://m.edsoo.ru/ff0
BOJIH C TIOMOIIIbIO0 MOOMJIBHOTO TeseoHa

b2c6e

60 Pemenue 3amau  Ha  ompeneneHHWE YACTOTHI W JJIMHBI 1

ANEKTPOMArHUTHOM BOJTHBI
bu6mmoreka [JOK
DOnekTpomMarauTHasi mpupojaa ceera. CkopocTh cBeTa. BomHoBbIE

61 TP PHPOA p 1 https://m.edsoo.ru/ff0
CBOICTBA CBETA b31d0
Ucrounuku cseta. [IpsMonuHeilHOe pacnpoCTpaHEHUE CBETA. bubmiorexa LJOK

62 1 https://m.edsoo.ru/ff0
3armenus Connua u JIyHsl 03658

bu6mmorexa [IOK
3akoH OTpakeHUs cBeTa. 3epkana. Pemienwe 3amad  Ha

63 P P A 1 https://m.edsoo.ru/ff0
MIPUMEHEHHE 3aKOHA OTPaKEHHUS CBETa b38ch

bu6mmoreka [IOK
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIIEHHSI CBETa 1 https://m.edsoo.ru/ffo
b3aea
bubmuorexa [JOK
[TonHoe BHYTpeHHEE OTpakeHue cBeTa. Vcnoap30BaHUE TOJIHOTO

65 YTP P 1 https://m.edsoo.ru/ff0
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX b3c5e
JlabopatopHass pabota "HccrmemoBanue 3aBUCHUMOCTH — yTjia

66 MPEeIOMIICHUsI CBETOBOTO Jy4ya OT yIyia MaJeHus Ha rpaHume 1
"Bo3ayx-cTexno""

67 Ypok-koudepenius "Mcnonp3oBaHME TMONMHOTO BHYTpeHHero 1
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OTPaXKEHUs: CBETOBO/Ibl, ONTUKOBOJOKOHHAS CBA3B"

bubmuoreka [JOK
68 JIun3zpl. OnTuyeckas cuiia JIMH3bI https://m.edsoo.ru/ff0
b3f2c
bu6mmoreka [IOK
69 [TocTpoenue n300paKeHM B TUH3AX https://m.edsoo.ru/ff0
b444a
" bu6mmoreka [IOK
70 Ha6opaTop£{a${ paboTta OnpenueneHHe (})OKYCHOFO paccTosiHus U https://m.edsoo.ru/ffo
OINITUYECKOM CHIIBI COOMPAOIICH JTMH3BI
b4206
bubmuoreka [JOK
71 Ypok-koHpepeHmus "OnTuueckue TMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0
cOa7e
bu6mmoreka [IOK
72 ['na3 xak onrtuueckas cucrema. 3peHue https://m.edsoo.ru/ff0
b4684
73 Ypok-koupepenuus "Jledextsl 3penus. Kak coxpanuts 3penue"
Pasnoxxenne Oemoro cBera B crnekTp. Ombitel HploToHA. BH6J_IHOTeKa LOK
74 https://m.edsoo.ru/ff0
CroxeHune CrieKTpalIbHBIX BETOB. Jlucmepcus cBera cOfdc
JlaboparopHast padora "OMBITH 110 Pa3I0KEHUIO OEJI0ro CBETa B Bbubnuorexa LIOK
75 CHEKTP M BOCHPHSITHUIO IIBETA MPEAMETOB IpU UX HAOIIOACHHUU https://m.edsoo.ru/ff0
gepe3 [BETOBbIC (PHIIBTPHI" cOe2a
76 VYpok-nipaktukym "BonHoBble CcBOICTBa cBeTa: AMCIEpCHS,
uHTephepeHus u qudpakums’"
bu6mmoreka [IOK
7 OmnpiTel Pesepdopna n mumanerapaas Mmoens atoma https://m.edsoo.ru/ff0
c12a8
78 IToctynarel bopa. Monens atoma bopa
Hcnyckanwe ©  TOMJIOUIEHWE CBeTa aToMoM. KBaHTHI brbmioreka LJOK
79 Tumei ' ' https://m.edsoo.ru/ff0
WHEHYAThIC CIIEKTPBI cladc
bu6mmorexa [IOK
80 VYpoxk-npaktuky™m "HabntoeHre CrieKTpoB UCITyCKaHus" https://m.edsoo.ru/ff0
c1550
bu6mmoreka [IOK
81 PangmoakTnBHOCTE U €€ BHUIBI https://m.edsoo.ru/ff0
cl672
bu6mmoreka [JOK
82 Crtpoenue aToMHOTO sijipa. HykioHHass Mojiens https://m.edsoo.ru/ff0
cl8ac
bu6mmoreka [JOK
83 PannoaktusHbIe NpeBpanieHus. M3oromnsl https://m.edsoo.ru/ff0
clald
bu6mmorexa [IOK
84 Pemenue 3agad no teme: "PaguoakTuBHbBIE peBpalieHus" https://m.edsoo.ru/ff0
clbda
85 Ilepuon monypacnana
; " bubmuorexa [JOK
86 Ypok-koH(DepeHus "PamnoakTUBHBIC H3JIYYeHUS B TIPUPOJIE, https://m.edsoo.ru/ffo

MEIHIHE, TEXHUKE"

€2126
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bubmuorexa [JOK

87 SnepHbie peakuuu. 3aKOHBI COXpPAaHEHUS 3apSIOBOTO | 1 https://m.edsoo.ru/ffo
MacCOBOI'0 YHCET
c1c58
bu6mmoreka [IOK
88 DHeprus CBS3U aTOMHBIX siiep. CBs3b MAacChl U YHEPTUU 1 https://m.edsoo.ru/ff0
cld7a
89 Pemenue 3anau o teme "SnepHbie peakiuu" 1
Peakuuu cuntesa u nenenus saep. Mcrounuku sHeprun ComHia bubmoreka LJOK
90 .. 1 https://m.edsoo.ru/ff0
1 3Best cle88
91 Ypok-koHbepeHIus "SnepHas SHEPreTUKa. HerictBus 1
pPaJMOaKTUBHBIX U3TYYCHHUI Ha KUBBIC OPTaHU3MBI"
[ToaroroBka K KOHTPOJIbHOM pabore o TeMe bubmuoreka [JOK
92 "ONeKTpOMarHUTHOE  IoJIe.  DJEKTPOMarHUTHbIE  BOJHBL 1 https://m.edsoo.ru/ffo
KBanrTosBrie sBnenus" c223e
93 I'onoBasi KOHTpOJILHAsI pagoTa 1
[ToBTOpenmne, oboOmenue. JlabopaTopHble pabOTHI MO KypCy bubmiorexa HOK
94 "B o ' 1 https://m.edsoo.ru/ff0
3aUMOJICHCTBHE TEI 2453
bubmuorexa [JOK
95 [ToBTOpEHuUe, 0?061].[6HI/I€. Pemenune ]'D'aC‘IeTHBIX M KaueCTBCHHBIX 4 https://m.edsoo.ru/ffo
3ana4 1o Teme "TeroBbie IpoIecChl
c2572
bu6mmoreka [IOK
9% [ToBTOpeHwue, 0”606HIGHI/IG. Pemenue pacqe?'l‘mx W KaueCTBEHHBIX = 4 https://m.edsoo.ru/ffo
3anad o reme "KIIJI TerioBeix qBurareneit 02202
bu6mmoreka [IOK
97 [ToBTOpenwue, 0”606HIGHI/IG. Pemenue paC‘;I'eTHI)IX W KaueCTBEHHBIX = 4 https://m.edsoo.ru/ffo
3anad o teme "KIIJI anexTpoycraHoBOK ©2b30
bu6nmoreka [JOK
98 }:IOBTOpeHHe, 06061'1'_16HI/IG. JlaboparopHbie paboOTBl MO KypCy 1 https://m.edsoo.ru/ffo
CBeTOBBIC SABJICHUS
c2c52
. " bu6mmorexa [IOK
99 Pesepnbiii  ypok. Pa6c:'Ta C TEeKCTaMH MO TeMme "3aKOHbI 1 https://m.edsoo.ru/ffO
COXPAaHEHHUS B MEXaHHUKE c2d6a
. " bu6mmorexa [IOK
éO PezepH"I)m ypok. Pabora ¢ Texcrtamu mno teme "Konebanus u 1 https://m.edsoo.ru/ffo
BOJIHBI 02682
10 PeBepHLI'I;/'I ypok. PabGora ¢ Ttekcramu mno Tteme "CBeTOBbIE 1 Egggﬁ%fi%gﬁﬁfo
SIBIICHUS 3044
10 Pezepnsiii ypok. Pabora ¢ texcramu mo Tteme "KBaHTOBas u 1
2 snepHas gusmnka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IV. IPOBEPAEMBIE NPEIMETHBIE PE3YJBTATBI OCBOEHUSA OCHOBHOM
OBPA30OBATEJIbHOM TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

Kon
NMpoBepPsieMOro
pe3yJbTara

11
1.2

7 KJIACC

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

pa3ianyaTh SBJICHUSA 0 ONUCAHMIO HMX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

1.4

1.5

1.6

1.7

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4HClie (U3UYECKUE SIBICHUS B MPHUPOJE, NMPH 3TOM IEPEBOIAMUTH
MPAKTUYECKYIO0 3a7ady B YUeOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) GU3NIECKUX SBICHUN

OINKCBHIBATh H3YYEHHBIE CBOMCTBA Tl U (PU3MUECKUE SBICHUS, HCIIOJIb3YS
¢u3nvecKue BETUYMHBI, TP ONHCAHWUHU IPABHIBHO TPAKTOBATH (U3UUECKUI
CMBICJI HCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAUYEHUS U EIUHHUIBI (PU3HMUECKUX
BEJIMYMH, HAXOIUTb (hOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BEJIUUYHHY
C JPYrUMH BEJIMYMHAMH, CTPOUTH TpadUKA HW3YYEHHBIX 3aBUCHMOCTEH
(bu3nUecKrux BeITUUYUH

XapaKTepu30BaTh CBOWMCTBA Tell, (U3UUYECKUE SIBJICHUS U MPOLIECCHI, CIOIbB3YS
W3YYCHHBIC 3aKOHBI, IIPH 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKChIBaTh €T0 MaTEMaTUYECKOE BhIPAKECHHE

OO0BSCHATH (PU3NYECKUE SBIECHUS, POLIECCH M CBOICTBA Tell, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalMil MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHHE U3 | — 2 JIOTMYECKuX
maroB ¢ onopoid Ha | — 2 W3yYEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHHH,
(U3UUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

pemiate pacu€THble 3a7auu B 1 — 2 1elcTBUSA, UCTIONB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3BIBANOIME (PU3MUYSCKUE BEIIMYUHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJla4d
3aMMuChIBaTh KPAaTKOE YCJIOBHE, TMOJACTABIATh (U3UYECKHUE BEIUYMHBI B
bopMysIbI W TIPOBOJUTH  Pacy€Thl, HAXOIUTh CIPABOYHBIC JIAHHEIE,
HEOOXOUMBIE Ui PEIIeHUs 3a/iad, OIEHUBATh PEATMCTUYHOCTh MOTYy4EHHOM
(bU3HUYECKON BETMYMHBI

1.8

1.9

1.10

1.11

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEIIUTH NMPH MOMOIIHU (PUIUUECKUX
METO/IOB, B ONMCAHUHU UCCIICIOBAHMS BBIACIATH IPOBEPSAEMOE IIPEANIOIOKEHNUE
(runotesy), pa3nIuyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIH pe3yNbTaT, HAaXOAUTh
OLIMOKH B XOJI€ OTIBITA, JIe1aTh BBIBOABI 110 €T0 Pe3y/IbTaTaM

IIPOBOAMTDH OIBITHl 10 HAONIONECHUI0 (U3NYECKUX SBICHUM WIH (PU3NYECKUX
CBOWCTB Ted: (hOpMYyIUpPOBaTh IPOBEpsEMbIE MPEANONOKEHHs, CcoOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHMs, 3alHChIBaTh XOJl OIBbITa U
(GopMyIHpOBaThH BHIBOJIBI

BBITOJIHATE MPSIMbIE U3MEPEHHs C UCIOJIb30BAHUEM aHAJOTOBBIX U IHM(POBBIX
npuOOpOB, 3alKCHIBATh MOKAa3aHUs MPUOOPOB C YUETOM 3a/laHHOM aOCOIIOTHOM
HOTPEIIHOCTH U3MEPEHH

IPOBOJUTH HCCJIEIOBAHNE 3aBUCUMOCTH OJHOM (DPM3NYECKOH BEIWYMHBI OT
JPYroM ¢ UCHOJIb30BAHUEM NPSIMBIX U3MEPEHUN, YJaCTBOBATH B IIJIAHUPOBAHUH
y4eOHOTO HCCIIEOBAaHUs, COOMpaTh YCTAaHOBKY W BBINOJHATh H3MEpPEHMUS,
cienys. TPEeIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJabTaThl MOJYy4YEHHOM




3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHAC MPEIJIOKEHHBIX TaONUIl U
rpaduKoB, IeaTh BIBOJIBI 10 PE3YIbTaTaM HUCCIIETOBAHUS

1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEeHUs  (U3UUECKUX  BEIMYUH,  CIEAys
IPEUIOKEHHOW MHCTPYKLMM: IIpU  BBIIOJIHEHUU H3MEpPEHUN colOuparb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAYEHUE MCKOMO BEJIMYNHBI

coOyroIaTh TpaBUJIa TEXHHKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM

1.14

1.15

1.16

1.17

yKa3bplBaTh TMPUHIMIBI JCHCTBUS TNPUOOPOB U TEXHHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLMIBI JCHCTBUA M3YyYEHHBIX NMPHUOOPOB U TEXHUUYECKHX
YCTPOMCTB € IIOMOIIBIO MX OIMCAHUSA, MCIOJb3ysd 3HaHUA O CBOMCTBAx
(bu3nUecKuXx sIBICHUH U He0OOXOqUMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMALMIO O IpHUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KU3HU JUIsI 00ECTICUeHUS
0€30MacHOCTH MPHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHHsI 3[I0POBbS M COOJIOIEHHS HOPM SKOJIOTUYECKOTO IOBEJICHHS B
OKpYXKaroIlei cpene

OCYIIECCTBIISAITh OTOOp MCTOYHWKOB wH(popMmammu B cetd VIHTEpHET B
COOTBETCTBUHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHWWA U MyTEM CPaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIICIATH MHPOPMAIIHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM

UCIIONIb30BaTh TIPU BBHIMOJHEHUH YYE€OHBIX 3aJaHH Hay4YHOMOMYISPHYIO
TUTEpaTypy (PU3NIECKOTO CONIEPIKaHUs, CIIPABOTHBIC MATEPHUAIIBI, PECYPCHI CETH
WuTepHer, BnafeTh mpuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUS
uH(OPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MICbMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE
2 — 3 ucToyHMKOB HMH(popManuu (U3UUECKOTO COJCPIKAHHA, B TOM YHCIE
nyOJIMYHO JIeNaTh KPaTKUe COOOIICHHUSI O pe3ylbTaTax MPOEKTOB MM Y4eOHBIX
UCCJIEJOBAaHUM, MIPU 3TOM TI'PaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIH MOHATHWHBIN
ammapar Kypca QU3uKH, COPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIIUEH

1.19

Kon
MPOBEPAEMOro
pe3yJbTara

MpU  BBINIOJHEHUH YYEOHBIX TIPOEKTOB H HCCIEJOBAaHUW paclpenemsiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABIEHHBIMH 33/1a4aMH, CIEAUTH
3a BBIOJIHEHUEM IJIaHa JEHCTBHI, aJeKBaTHO OIEHHMBATh COOCTBEHHBIN BKJIA[
B JEATEIBbHOCTb TPYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aWMOJIEUCTBUE,
YUYUTHIBasE MHEHHUE OKPYKAKOIIUX

8 KJIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

11

HCIIOJB30BaTh MMOHATHA

1.2

1.3

pasiindaTth SABJCHUA IO OMNUCAHUIO HMX XapPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

pacrio3HaBaTh NPOSIBIIEHHE M3YYCHHBIX (PU3UUECKUX SBICHUH B OKpYXKaloIleM
MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE, NMPU 3TOM NEPEBOIAUTH
NPaKTUYECKYyl0 3ajJady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKK) U3HYECKUX SIBICHUM

14

OIMMCBIBATH H3YYCHHBIC CBOMCTBA TEII H (1)I/I3I/I'—ICCKI/IG SABJICHUS, HCIIOJIb3Yys
(I)I/I3I/ILICCKI/IC BCJIMYMHBI, IIPU OIMUMCAHUHN IMPABHUIIBHO TPAKTOBATH (I)I/I3I/ILICCKI/II71
CMBICJI HCIIOJB3YEMBIX BCJIMYUH, 0003HAYECHHUS U CANHUIIBI (bHSI/I‘IeCKI/IX




BEJIMYHMH, HAXOIUTHh (DOPMYJIBI, CBSI3BIBAOIINE JAHHYIO (DU3HUECKYIO BETHUYUHY
C JpYTMMH BEIMYMHAMH, CTPOUTH TpapUKH HU3YYCHHBIX 3aBHCHUMOCTEH
(bUBHYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, GU3UUYECKUE SBICHUS U MPOIECCHI, UCTIONB3YS
M3YYEHHbIE 3aKOHBI, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alUCHIBaTh €r0 MaTEMAaTUYECKOE BHIPAKEHHE

1.6

O0BSACHATH (PU3UIECKHE TPOIECCHl U CBOWMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa: BBIABIATh MNPUYHMHHO-
CJICJICTBEHHBIC CBSI3M, CTPOUTH OOBsSCHEHWE W3 | — 2 JOTMYECKUX IIaroB C
nmomMoimpo 1 — 2 HM3yYEeHHBIX CBOWCTBA (M3MYECKUX SIBJICHHH, (U3HMUESCKUX
3aKOHA MUJIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pewmatb pacyéTHbIe 3a4aud B 2 — 3 JAEHUCTBUS, UCHOJB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBalOIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBMS 3aJjauu
3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIIATH HEAOCTATOK JAHHBIX I PEIICHMS
3ajjaud, BBIOMpPATh 3aKOHBI U (QOPMYJbl, HEOOXOOUMbIE A €€ pEeLIeHMs,
OPOBOIUTH pPACYEThl W CpPaBHHUBATH IIOJYYEHHOE 3HAuyeHHe (U3MUecKoi
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU

paciio3HaBaThb HpOGJ’IGMH, KOTOPBIC MOXHO PCIIUTH IIPHU IMOMOIIH (1)I/IBI/II-ICCKI/IX
METOHOB, MHCIIOJIB3YyA OIMMCAHUC HCCICAOBAHHA, BbBIACIATH JIIPOBCPIACMOC
MMPECAITIOJIOXKCHUC, OLCHUBATDH IMPaBHUJIbHOCTDb nopsiaKka IIPOBCACHUA
HCCIICOOBaHUA, ACJTIATh BBIBOJbI

MPOBOJUTH OIBITHI TI0 HAOJIOJCHUI0O (PU3UYECKUX SBJICHUN Wi (U3HUSCKUX
CBOKMCTB Tel: (OpPMYIUPOBATH TIPOBEPSIEMBIC TIPEINONIOKEHUS, COOMpATh
YCTAHOBKY W3 TMPEIUIOKEHHOrO0 O00OpYIOBaHHUs, OIUCHIBATH XOJ OIbBITa U
(GbOopMyIUPOBATh BHIBOIBI

1.10

BBITIOJHATL NPAMBIC U3MCPCHUA C HCIIOJIb30BAHUEM aHAJIOI'OBBIX HpI/I60pOB nu
JaTYUKOB (PU3NUECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl H3MEPEHUH C YUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH
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IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3UUECKONH BEIUYMHBI OT
JIPYro ¢ UCIOJIb30BAHUEM IIPSIMBIX U3MEPEHUM: IJIaHUPOBATH HUCCIEAOBAHUE,
coOuparh YCTaHOBKY U BBIIIOJIHATH U3MEPEHMUSI, CIEAYS MPEJIOKEHHOMY IUIaHy,
(buKcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHMOCTH B BHUAE TaOiIMIl U
rpaduKoB, Ie1aTh BBIBOJIBI 110 PE3YIbTaTaM UCCIIEIOBAHMS

1.12

MMpOBOAWUTE KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/IT-ICCKI/IX BCJIIMYHMH: ILIAaHUPOBATH
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAY npe):[noxceHHoﬁ
HHCTPYKIWH, U BEIYHUCIATD 3HAYCHUC BECJIMYNHBI

1.13

coOnrofaTh TMpaBWiia TEXHUKH O€30MacHOCTH MpU padore ¢ 1ab0opaTOPHBIM
00opyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI AEUCTBUS W3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOpPOM Ha MX OINHCAaHUS, HCIONb3ys 3HAHWS O CBOWMCTBAx
(du3nyeCcKuX SIBICHUN U HEOOX0AUMbIE PU3NUYECKHE 3aKOHOMEPHOCTH

1.15

1.16

pacro3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOICTBA M U3MEpPUTENbHbIE MPUOOPHI
[I0 CX€MaM M CXEMaTU4YHBIM DPHUCYHKaM, COCTaBIIATH CXEMBbl JJIEKTPUYECKHUX
Henel ¢ MOCIEAOBATENbHBIM M IAPAJUICIBbHBIM COCIUHEHUEM JIJIEMEHTOB,
pasznuyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUECKUX LIene

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMAIMIO O TPHUMEpax) MPAKTUYECKOTO
WCITOJTB30BaHUS (PM3UYECKUX 3HAHHWI B TIOBCEHEBHOM KU3HH JJII 00eCIIeueHus
0e30MacHOCTH MPHU OOpalIeHUH ¢ MPHOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMU,
COXpaHEHHUs 3/J0POBbSI M COOJIOJICHUS HOPM SKOJOTUYECKOTO TIIOBEJICHUS B
OKpYJKalolleH cpefe




1.17

1.18

OCYIIECTBIISATh TMOMCK HWHpOpMAUUU (PU3HUECKOTO COAEpP)KaHUS B CETH
NHtepHer, Ha OCHOBE UWMEIOUIMXCA 3HAHUH U MOYyTEM  CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HMCTOYHHUKOB BBIJACIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa sABJIACTCA
MIPOTUBOPEUMBOM UM MOXKET OBITh HEOCTOBEPHOI

UCIIOJIb30BaTh IMPHU BBIOJHEHUU YYEOHBIX 3aJaHUN Hay4YHO-TOMYJSPHYIO
auTepaTypy (GU3NIECKOro CoNepKaHus, CIIPABOYHBIC MATEPUAIIBI, PECYPChI CETH
WuTepHer; BnageTh NpuéMaMu KOHCHEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

1.20

Koxa
MPOBEPAEMOro
pe3yJbTara

CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEHUs, 00001mas
UH(POPMALIMIO U3 HECKOJbKHUX HCTOYHHKOB (PU3MUECKOIO COJAEpXkaHMs, B TOM
qUCIIE nyOJIMYHO NIPEACTaBIATh pe3ynbTaThl IIPOEKTHOMN WU
HCCIICOBATEIbCKON  JEATEIBHOCTH, IIPU O3TOM TI'PAMOTHO MCIIOJIb30BaTh
U3yYEHHBIN NOHATHIHBIN anmapar Kypca (U3uKH, COMPOBOXKIATH BHICTYIIJICHHUE
Mpe3eHTaluei

IIPY BBITIOJTHEHUH Y4EOHBIX MPOEKTOB M MCCIICIOBAHUN (PU3MUYECKHX MPOIECCOB
pacnpenensaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C TOCTaBICHHBIMU
3ajjauaMHu, CJICTUTh 3a BBIOJHCHHEM IUIaHA JCUCTBUI M KOPPEKTUPOBAThH €roO,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JCATCIBHOCTH TPYIIIIHI,
BBICTPaWBaTh KOMMYHHKATHBHOEC B3aUMOJICHCTBUE, TMPOSBISAS TOTOBHOCTB
paspeniath KOH(IUKTHI

9 KVIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJILHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pasiindaTtb SABJICHUA 110 OIMMCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC

pacrio3HaBaTh NPOSIBIEHHE MU3YYEHHbIX (PU3UYECKUX SBICHUH B OKpY)KaroIleM
MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B NMPUPOJE, NMPU 3TOM NEPEBOIUTH
NPaKTUYECKYyl0 3ajady B Y4eOHYIO, BBLIEHATh CYLIECTBEHHBbIE CBOICTBa
(mpu3HaKku) (PU3HUECKUX SIBICHUN

14

1.5

ONKCHIBATh W3YYEHHbIE CBOMCTBA Tel M (DU3MYECKHUE SIBJICHUS, HCIIONb3Ys
¢u3nyeckue BENTUYMHBI, MPU ONHCAHUU IPABUIBHO TPAKTOBATh (U3UUECKUI
CMBICT HCHOJIb3YEMBIX BEJIMYMH, OOO3HAU€HUS M €IUHUIBl (U3NYECKUX
BEJIMYMH, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BEIUYHHY
C JpYrMMH BEJIIMYMHAMH, CTPOUTHh TpapuKd H3YYEHHBIX 3aBHUCHUMOCTEH
$u3nUeCKUX BeTUUYNH

XapaKTepu30BaTh CBOWCTBA Tell, GU3NYECKUE SIBJICHUS U MPOLECCHI, UCTIONb3Ys
U3yYEHHBIE 3aKOHBI, MIPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMaTUYECKOE BBIPAKEHUE

1.6

O00BSACHATH (PU3NUECKHE POLECCHl U CBOWCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallud MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH HPUYMHHO-
CJIE/ICTBEHHBIE CBSA3HM, CTPOUTH OOBsSCHEHHWE U3 2 — 3 JIOTMYECKUX IIaroB C
NOMOIIBI0O 2 — 3 HW3YyYEHHBIX CBOWCTBA (PU3UYECKUX SBICHUH, (PU3HMUECKUX
3aKOHa UJIM 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a7aud (OMHUPAIOLIUECs HA CUCTEMY U3 2 — 3 ypaBHEHHIN),
UCTOJB3Ysl 3aKOHBI U (POPMyIbl, CBs3bIBAIOIIME (DU3MYECKHE BETUYMHBL: Ha
OCHOBE aHajiM3a YCJOBHS 3a/ladyll 3alKChbIBaTh KPATKOE YCJIOBHE, BBISBIISTH
HEJIOCTAIOUINE WM M30bITOUHBIE JaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYIIHI,




HEOOXOMUMBIC  JJIsi  pEIIeHUs, MPOBOJUTH pacu€Thl ¥  OIICHHUBATH
PEATMCTUYHOCTh MOJIYYEHHOTO 3HaYCHUS (PU3NYECKON BETMUUHbI

1.8

paciio3HaBaTb HpO6J'IeMbI, KOTOPBIC MOXXHO PEHIMTH IIPpHU IIOMOIIU (I)I/I?»I/ILICCKI/IX
MCTOAOB, HCHOJIB3Yysd OINHUCAHUC  HCCIICAOBAHHS, BBIACIATL IPOBEPIACMOC
MMPEAINOJIO0KEHUE, OLICHNBATE IMPABUJIBHOCTD IIOPAAKA IMPOBEACHUA NCCIICAOBAHMA,
ACJIaTb BBIBOABI, MHTCPIPCTUPOBATH PC3YJIbTAThI HaGJIIOI[eHI/Iﬁ 1 OIIBITOB

1.9

1.10

IPOBOJUTH OIBITHI MO HAOMIOJCHUIO (PU3UYECKUX SBICHUN WK (pu3muecKux
CBOWCTB TEJ: CAMOCTOSITEJIbHO COOMpAaTh YCTAaHOBKY W3 M30BITOYHOrOo Habopa
000pyIOBaHUs, OMHUCHIBATH XOJ OIBITA W €ro pPe3ynbTaThl, (OPMYIHPOBATH
BBIBOJIbI

NPOBOJUTH TIPU HEOOXOJWMOCTH CEPUI0 TPSMBIX HW3MEPEHUH, OIpenesnss
cpedHee  3HAueHHWE  M3MepseMOd  BenuuuMHBl  ((OKYCHOE  paccTOsIHHE
cobuparomieid  JIMH3BI), OOOCHOBBIBATH  BHIOOpP  crocoba  M3MepeHus
(m3mMepuTenpbHOro mpubdopa)

111

1.12

1.13

OPOBOJIUTH  HCCIIECOBAaHUE  3aBHCUMOCTEH  (PM3MYECKMX  BEIMYUH  C
UCIIOJIb30BAHUEM  TPSIMBIX ~ M3MEPEHHUI:  IUIAHMPOBaTh  MCCJIEJOBaHHE,
CaMOCTOSITENIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATHh PE3YJbTAThI MOITYYEHHOU
3aBUCHMOCTH (pU3MYECKUX BEJIIMYMH B BHUJE TAaOIHIU rPaMKOB, I€IaTh BHIBOIBI
0 pe3yJbTaTaM MCCIIeI0BAHHS

MPOBOAWTH KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEJIUYUH: IUIAHUPOBATh
U3MEpPEHHs, CcOOupaTh OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY ¥ BBINOJHATH
U3MEpPEHUs], ClIeqys] NPEeaJoKEHHOW MHCTPYKLUUH, BBIYUCIATh 3HAYEHUE
BEJIMYMHBl W AHAM3UPOBATH IOJYYECHHBIE PE3YyJbTaThl C YYETOM 3aJaHHOU
MOTPEUTHOCTH U3MEPEHUI

coOJIro/IaTh TIpaBUJIa TEXHHKH OE30MacHOCTH Tpu paboTe ¢ J1abopaTopHBIM
000py1I0BaHHEM

1.14

1.15

1.16

1.17

1.18

pasnu4aTh  OCHOBHBIC TPH3HAKU  HM3YYCHHBIX  (DHU3MYECKMX  MOJCICH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPAOE TENO, TOYCUHBI MCTOYHHK CBETa,
Jyd, TOHKas JIMH3a, IJIaHETapHasi MOJENIb aTOMa, HYKJIOHHAs MOJI€NIb aTOMHOTO
anpa

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOpPOM HAa HMX ONHUCAHUS, HCHOJb3YyS 3HAHHS O CBOMCTBaxX
busznYeCcKuX SIBICHUN U HEOOXOAUMBbIe (PU3NIECKIE 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM H3YYEHHBIX TEXHMUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLIECCOB IMPHU
pelIeHUH Y4eOHO-TIPAaKTUUECKUX 3a7ay, ONTHYECKHUE CXEMBl JUIsl TMOCTPOCHHUS
n300pa’keHHi B INIOCKOM 3epKajie U cOOMparolie J1H3e

MPUBOJIUTH MPUMEPHI (HAXOAUTH WH(GOPMAILMIO O MPHUMEpax) MPAKTUYECKOTO
HCIIOJIb30BaHUA (1)I/ISI/I‘-I€CKI/IX 3HAHUH B HOBCCHHGBHOﬁ KHU3HU TJIA oOecrieueHus
0e30MacHOCTH MPHU OOpaleHHH ¢ MPHUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHUs 3/J0POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO IIOBEJICHUS B
OKpY>Karollen cpeie

OCYIIECTBIISITh TOUCK HWH(pOpMaUd (UINYECKOTO COJACPKAHUS B CETH
HuTepHeT, caMocTOsATENbHO (OpMYIHpysl TOMCKOBBIN 3alpoc, HAXOAUThH MYTH
ompesieNieHusT  JOCTOBEPHOCTH  IOJTYYEHHONH HWHQpOpMAIMM HAa  OCHOBE
UMCIOIIUXCA 3HAHUU U JOIIOJITHUTCIBHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh IMPH BBIIOJHEHUU Y4YEOHBIX 3aJaHUN Hay4YHO-TOMYJSPHYIO
JIUTEpaTypy (HU3NUYECKOTO COep KaHus, CIPABOYHbIE MaTepHalIbl, PECYpPChI CETH
WuTepHer; BnageTh NpuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
UH(OPMALIUU U3 OAHOI 3HAKOBOM CUCTEMBI B JIPYTYIO




1.20

1.21

co3/1aBaTh COOCTBEHHbIC NHCbMEHHBIE W YCTHbIE COOOIICHHST Ha OCHOBE
UHPOpPMALlUM M3 HECKOJIBKMX MCTOYHUKOB (DU3MUYECKOrO  COJEpIKaHus,
nyOIMYHO MNPEACTABIATH PE3YJbTAaThl IMPOEKTHOW WM MCCIEA0BATEIbCKOM
NESITeIbHOCTH, IPU 3TOM TI'PaMOTHO HCIHOJIb30BaTh W3YYEHHBIH MOHATUHHBINA
ammapaT HU3y4aeMoro pasjena (GHU3HMKH M CONPOBOXKAATh BBICTYIJICHUE
npe3eHTaluen ¢ yuéToM 0cOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

IIPY BBITIOJTHEHUH Y4EOHBIX MPOEKTOB M MCCIICIOBAaHUN (PU3MUYECKHX MPOIECCOB
pacmpenensiaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBICHHBIMHU
3aJjauaMHu, CICTUTh 3a BBIOJHEHHEM IUIaHA JCUCTBUI M KOPPEKTUPOBAThH €O,
aJCKBATHO OLCHHUBATHb CO6CTB€HHBII71 BKJIal B JCATCIBHOCTbL TI'PYIIIBL,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, TMPOSBISAS TOTOBHOCTH
paspeniath KOH(IUKTHI




Koxa
pasneia

V. TPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon
IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
3J1eMeHTa
®U3UKA U EE POJIb B [IO3HAHNHU OKPYXXAIOILETO MHUPA
®uzuka — Hayka O mnpupoje. SBieHuss npupoasl. Puzndeckue
11 SIBJIGHUS: MEXAaHUYECKHE, TEIUJIOBbIE, AJIEKTPUUYECKHE, MarHUTHBIE,
CBETOBbIE, 3BYKOBBIE
Ouznyeckue  BenuuuHBL.  V3mepeHue  GU3MYECKUX  BEIUYUH.
1.2 @dusnueckue npudopsl. [lorpemHocTs u3MepeHuii. MexayHapoIHas
CUCTEMa EANHHII
EctecTBeHHOHAy4YHBIH METOJ TMO3HAHUS: HAOJNIOJIEHUE, IMOCTaHOBKA
13 Hay4yHOr'0 BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE
TUNoTe3, 00bsICHEHNE HAOII01aeMOT0 SIBJICHHUS
14 Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN
[IpakTuueckue padbOTHI:
H3mepenne paccTosiHUM.
15 W3mepenne o0bEMa JKUAKOCTH U TBEPIOTO TETa.
' Omnpenenenre pa3MepoB MaJbIX TEI.
N3mepenue temmneparypbl Npu MOMOIIU >KUJIKOCTHOIO TEPMOMETpA U
JaT4MKa TeMIIePaTyphl
I[TEPBOHAYAJIbHBIE CBEJIEHNM S O CTPOEHNU BEIIECTBA
21 CtpoeHue BelIeCcTBA: aTOMbl M MOJEKYINbI, UX pa3Mmepbl. ONBITHI,
JIOKa3bIBalOIIME JUCKPETHOE CTPOCHUE BELIECTBA
29 JIBuxenue vactull BemiectBa. CBs3b CKOPOCTHU ABWXKEHMS YacTHUIl C
' TeMIiepaTypoii. bpoyHnosckoe nBmwkenue, 1uddysus
2.3 B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIKUBaHHE
ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHME Ta30B, JKMJIKOCTEH U
24 TBEPABIX (KPUCTANIMYECKUX) Teld. B3auMocBs3p Mexay cBoilcTBaMu
BEIIECTB B pa3HBIX AarperaTHbIX COCTOSHHUSX © WX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue paboOTHI:
OneHka Juamerpa aToMa METOJOM pSAIOB (C  HCIOJIb30BaHHEM
2.6 ¢dororpaduii).
OMBITHI 110 HAOJIIOICHUIO TETJIOBOTO PACIITUPEHHMS Ta30B.
OnbIThl IO OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYJISIPHOT'O IPUTSKEHUS
JIBUKEHUE U B3AMMOJIEUCTBHUE TEJI
3.1 MexaHunueckoe JBMxeHue. PaBHOMepHOe 1 HepaBHOMEPHOE BU)KEHUE
39 Cxopocte. CpenHsisg CKOPOCTh TP HEPABHOMEPHOM JIBH)KEHHMH. Pacuér
MYTH U BPEMEHH JIBUKCHHS
SIBnenue wuHepuMH. 3aKOH UWHepUUH. B3aumopelcTBue Tenm Kak
3.3 MpUYMHA HM3MEHEHUS CKOpPOCTH JIBMXKEHHs Tel. Macca Kak Mepa
WHEPTHOCTH TeJa
34 [InotHoCTh BemecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
) enuHNIE 00BEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI




3.6

Cuna ympyroctu u 3akoH I'yka. M3MmepeHue cuibl C IOMOIIBIO
JUHAMOMeETpa

3.7

SBnenue TiaroTeHus W cuia TsokecTH. CHila TSDKECTH Ha JIPYTrux
mia"HeTax. Bec Tena. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHue CKOIbXKEHHSI M TpEHHE IIOKOs. TpeHue B
IIPUPOJE U TEXHUKE

Cioxenue cuJl, HaIMpaBJICHHBIX o OJIHOM MPSMOM.
PaBHOelCTBYIOIIAS CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHue CKOPOCTM PAaBHOMEPHOIO JBW)KEHHUS (IIapuka B
KHUJKOCTH, MOJENIM DSIEKTPUUECKOIO aBTOMOOMIS M Tak Jajee).
Omnpenenenue cpelHeil CKOPOCTU CKOJIbKEHHsI OpyCKa MM LIapuKa I10
HaKJIOHHOM IUI0ocKocTH. OmpenesneHne IJIOTHOCTH TBEPAOro Tena.
OmnbIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTh pacTsKeHUs (JedopManun)
NPYXHUHBl OT NPUIOKEHHOW Cuibl. OIBITHI, JEMOHCTPUPYIOLINE
3aBUCHMOCTb CHJIBI TPEHHs CKOJIBKEHHUS OT Beca Tela U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

3.12

4.1

@dusnueckue SBICHUSA B MPUPOAE: IIPUMEPHI IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B JKMBOM M HEKUBOW INPUPOAE, ACUCTBUE CHJIBI TPEHUS B
IIPUPOJE U TEXHUKE
TexHnueckue ycTpoiucTBa: AMHAMOMETP, IOJIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B

HaBJ’IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA W YBCIWYCHUSA
JaBJICHHUA

4.2

JlaBienue raza. 3aBUCHMOCTb JaBJICHUS ra3a oT 00bEMa, TeMIIepaTypsI

4.3

Hepenaqa JaBJICHHUA TBépI[BIMI/I TCJIaMH, XXUAKOCTAMM M I'a3aMU. 3aKoH
ITackaims. [TneBMaTHYSCKHE MAITHHEI

4.4

4.5

4.6

3aBHCUMOCTh JIaBJICHHUS >KUJIKOCTH OT TIYOWHBI. [ MapocTaTHuecKuit
napagokc. Coobmaromuecs cocyabl. [ uapaBauueckue MeXaHU3Mbl
Atmochepa 3emnmm  u  armocepHoe  naBieHue.  [IpuumHbI
CYLIECTBOBaHMs BO3IyIIHON 00010uku 3emiu. OneiTr Toppuuenu.
3aBUCUMOCTh aTMOC(EPHOr0 IaBJICHUS OT BBICOTHI HAJl YyPOBHEM MOps
W3mepenue armocdepHoro pgasneHus. [Ipubopsl s u3MepeHus
aTMOC(epHOTO TaBJICHUS

4.7
4.8

4.9

4.10

JlelicTBue JKHIKOCTM W Tra3a Ha IMOrPYyKEHHOE B HHUX TEJIO.
BrITankuBatomas (apxuMenoBa) cuia. 3akoH Apxumenaa

[LlimaBanue ten. Bo3ayxoruiaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B Boae oOT o00béMa
MOTPYXEHHON B KUAKOCTh yacTH Teja. OnpeeneHue BbITaIKUBaIOLIEeH
CHUJIBI, IEMCTBYIOLIEN Ha TEJO, MOTPYyKEHHOE B KUIKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIONIEH CHJIbL, ACHCTBYIONIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Teaa. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
BBITAJIKUBAIOLIECHA CHJIbI, JEWCTBYIOIIEW HA TEIO B JKUJIKOCTH, OT
00BEMa MOTPYKEHHOW B JKUIKOCTh YACTH TelNa M OT IUIOTHOCTH
*kunkoctu. KoHCTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHUE
JIOJKH U ONIPENICIICHUE €€ TPY30II0IbEMHOCTH

dusnueckue SBICHUS B MPUPOJE: BIUSHHE aTMOC(HEPHOrO JaBIICHUS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO




TexHuyeckue yCTpOWCTBA: COOOMIAIOIIUECS COCYIbl, YCTPOHCTBO

4.11 BOJIOTIPOBO/IA, THJPABIWYECKUNM Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPIITHEBOM HACOC, APEOMET]P
PABOTA, MOIIHOCTb, DHEPT U
5.1 Mexannueckast pabota
5.2 Mexanuyeckas MOITHOCTb
53 [IpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS TUIOCKOCTh. IIpaBmiio
paBHOBECHS phluara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
55 «3070TOC TIpaBWIIO» MEXaHWKH. Ko3(h(uIHEeHT Mmoie3Horo aencTBUS
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTeHmanpHasi SHEPTUM TeJIa, MOJHITOrO HaJl 3eMIIEH
5 5.7 Kunernueckast sHeprus
58 [Tonnas MeXaHH4eCKas OHeprus. 3aKOH M3MEHEHHSI U COXpaHEHUs
MEXaHHYECKOH SHEePTUn
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBUKCHHH
5.9 TeJa 10 TOPU3OHTAIBHOM IOBEPXHOCTH. MccienoBanue ycnoBuit
paBHoBecusi peruara. Msmepenme KIIJI HakIOHHON MIIOCKOCTH.
N3ydenne 3akoHa COXpaHEHHS] MEXaHUYECKOW YHEPTHH
5.10 du3nyecKue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa
511 TexHuyeckue yCTpPONCTBA: pblYar, MOJBMXKHBIM M HEMOABHKHBIN
OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIC MEXAHU3MBI B OBITY
8 KUIACC
Kox Kon
pasiena IeMeHTA IIpoBepsiemMblie 3JIeMeHTHI COJIePKAHUS
TEIJIOBBIE SABJIEHU A
OCHOBHBIE TTOJIOKECHHS MOJICKYJIIPHO-KHHETHYECKON TCOPUH CTPOCHHUS
6.1 BemiecTBa. Macca U pa3mepbl Mosiekyd. OTbIThL, MOATBEPKIAIOININE
OCHOBHBIC TOJIOKCHHS MOJICKYJSIPHOKHHETUIECKON TEOPUH
6.2 Mopnenu TBEPAOro, *KHUAKOTO U Ta3000pa3HOr0 COCTOSIHUI BEILEeCTBA.
Kpucrannuueckue u amopdHbIe Tena
6.3 O6T)$[CHCH%6 CBOWCTB Ta30B, )KI/II[KOCT?I?'I U TBEPABIX TET HAa OCHOBE
MOJIOKEHUH MOJIEKYJISIPHOKUHETHUECKON TEOPHH
6.4 CMaunBaHUE U KaNWUISIPHBIE SIBICHUS
6.5 TennoBoe paclIMpeHue U cxaThue
6 6.6 Temnmepatypa. CBsI3b TeMIEepaTypbl CO CKOPOCTHIO TEIIOBOTO
JIBUKCHWSI YACTHI]
6.7 Buytpennsas sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH HHEpruu:
TEIUIONepeIavya U COBepIIeHHe paboThl
6.8 Bunel Temonepenayn: TeMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
6.9 KommyecTBo TernoTsl. Y aenbHast TEIIOEMKOCTh BEIIECTBA
6.10 TenooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OajaHca
6.11 [lnaBnenne W OTBEepIeBaHWE KPUCTAUIMYECKUX BEIIECTB. Y IENbHAsS
TEIUIOTA TIABJICHUS
6.12 [TapooOpa3oBanue u KoHAceHcarus. Mcmapenue. Kunenue. YaenbHas




TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHIICHHUS OT
aTMOC(EepHOTO TaBJICHHS

6.13 BiaxxHocTh Bo3myxa
6.14 DHeprus TOIMBa. Y IeibHas TEMJI0Ta CrOpaHus
6.15 [Tpunnume! paboTe! TeroBeix asurateneit KI1/] TeruioBoro qsurarens.
TemnioBble ABUTATENN U 3aIIUTA OKPYKAIOIICH Cpeibl
6.16 3aKOH COXpaHEHUs U MPEBPAILCHHS PHEPTUHU B TEIUIOBBIX IPOIIeccax
[IpakTuueckue padboOTHI:
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.
OnpIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WM caxapa.
OnbITH 110 HAOJIOIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTECH H
TBEPJBIX TEI.
OmnpeneneHue JaBICHUS BO3yXa B OAJUTOHE IIMPUIIA.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro
00BEMa 1 HArpEeBaHUS WM OXJIAXKICHUSI.
[IpoBepka TruIOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKa
6.17 KHUJIKOCTH B TEPMOMETPUICCKOM TPYOKE OT TEMIIEPATYPHI.
' Habmronenne m3MeHeHUs: BHYTPEHHEHW SHEpPruu Tella B Pe3ylibTare
TeIJIonepe1adl U paboThl BHEITHUX CHIL.
HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEUIUBAHUU XOJOIHOU U
ropsiueii BOJBI.
Onpenenenre KOMUYECTBA TEIJIOTHI, TIOJYYEHHOTO BOJOH mpH
TEIUI00OMEHE C HarpeThIM METAJUTMYECKUAM IIWTHH]IPOM.
Omnpenenenue ynenbHON TETIOEMKOCTH BEILIECTBA.
HccnenoBanue npoliecca UCapeHus.
Omnpenenenre OTHOCUTENLHOM BIaXXHOCTH BO3yXa.
Ornpenenenue yaeIbHON TEIJIOTHI TUIABJICHHS JIbJIA.
dusnyueckue SBICHUS B MPUPOJC: TMOBEPXHOCTHOE HATSDKCHHE U
6.18 KaNmWJUTSIPHBIE SBICHUS B TPUPOJIE, KPUCTAIIBI B MPUPOJIE, U3ITyUEHUE
Comnnia, 3amep3aHue BOJOEMOB, MOPCKHE OpU3bI, 00pa30BaHKUE POCHI,
TyMaHa, UHesl, CHera.
TexHU4ecKue YCTpPOMCTBA: KAMMILIISPbL, NPUMEPHl HUCIHOJIb30BAHUS
6.19 KPUCTAJIJIOB, KUJIKOCTHBIN TEPMOMETP, JATYHK TEMIIEpaTyphl, TEPMOC,
CUCTEMa OTOIUIEHHS JOMOB, THUIPOMETpPBI, IICUXPOMETP, MapoBas
TypOWHa, ABUTATENIb BHYTPEHHETO CrOPAHUS.
DJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHW A
7.1 Onektpusanus Ten. [[Ba posia aIeKTpUUEeCKUX 3apsiioB
B3aumoneiicTBue 3apsbkeHHBIX Tenl. 3akoH KynoHa (3aBUCMMOCTB CHITBI
7.2 B3aMMOJICHCTBUSI 3apsHKEHHBIX TEJ OT BEJIMYMHBI 3aPsIIOB U PACCTOSHUS
MEX]Ty TeTTaMH)
Onekrtpuueckoe rmone. Hanpssk€HHOCTh  JEKTPUYECKOTO  IMOJIS.
7.3 [IpuHIMI Cymepro3uIuu SAESKTPUISCKUX ToJieH (Ha KadeCTBEHHOM
YPOBHE)
74 Hocutenn snexTpuyeckux 3apsiioB. DJIEMEHTApPHBIA 3JIEKTPUUECKHUI
3apsna. Ctpoenue atoma. [IpOBOTHUKHY U AMDIIEKTPUKH
7.5 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa
76 DIIEKTPUYECKHUI TOK. YCIIOBHS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
HcTouHMKH TOCTOSTHHOTO TOKa
1.7 JlefcTBHSI ANEKTPUYECKOTO TOKa (TEMIOBOE, XUMUYECKOE, MATHUTHOE).




DIEKTPUUYECKHUM TOK B KHUJIKOCTSIX U ra3ax

7.8

Onexkrpuueckas nenb. Cua Toka. JNEeKTPUUYECKOE HAIPSKEHNE

7.9

COHpOTI/IBJIeHI/Ie IMPOBOAHMKA. Y aenpHOE COIIPOTUBJICHUEC BCHICCTBA

7.10

3axon Oma JJ1 yyacTKa Lenu

7.11

IlocnenoBaTenbpHOE B napajjieJibHOC COCAMHCHUC ITPOBOJAHNKOB

7.12
7.13

PaboTa 1 MOIITHOCTB AJIeKTpHUecKoro Toka. 3akoH Jxoyis — Jlenna

DNeKTpUYECKUe LEeNU U MOTPEOUTENN IIEKTPUUECKON SHEPTUH B OBITY.
Kopotkoe 3ambikanne

7.14

IlocTostHHBIE MarHuThl. B3anMoieficTBUE NOCTOSHHBIX MAarHuTOB

7.15

7.16

MaI‘HI/ITHOG I10J1C. MaI‘HI/ITHOC I10JIC 36MJII/I " €ro 3HAYCHUC IJIA XKU3HU
Ha 3emiie

OnbiT Dpcrena. MarHuTHOE MOJIe NEKTPpUUECKOro Toka. [Ipumenenue
3JEKTPOMArHUTOB B TEXHUKE

7.17

JlelicTBue  MarHMTHOrO  TOJSI HA  IPOBOAHUK C  TOKOM.
DIEeKTpOABUTATEND IIOCTOSIHHOT'O TOKa. Hcnons3zoBanue
3JIEKTPOJIBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18

Onbitel @apanes. SIBneHue 3neKTpoMarHUTHOW MHAYKUMH. [IpaBuio
Jlenna

7.19

7.20

OnexkrporerepaTop. CrocoObl MONY4YEHHsI SJIEKTPUUYECKONH SHEPTUH.
DeKTpOCTaHIIMK Ha BO30OOHOBIIIEMBIX MCTOUHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OneITEl IO HAOJIONECHUIO DSJIEKTPU3AIUU TeN WHAYKIUCH € TIpH
CONPUKOCHOBEHHUHU.

UccnenoBanue NOEUCTBUS AJIEKTPUYECKOTO TMOJs HAa MPOBOAHUKH U
JUDIIEKTPUKU.

COopka 1 IpoBepKa padOTHI JECKTPHUSCKOH TSI ITOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUSI.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Y€pe3 PE3UCTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTh ANEKTPUUECKOTO
COTPOTHUBIICHUS TPOBOJHUKA OT €ro JJWHBI, TUIOMAAN TOMEPEYHOTO
CEUeHUs U MaTepuana.

[TpoBepka mpaBuia CIOXKEHUS HANPSHKEHHN MPU TOCIIENOBATEILHOM
COeIMHEHNH ABYX pe3ucTopoB. [IpoBepka mpaBuia Amsi CHUIIBI TOKA MIPU
MapajuieIbHOM  COEIWHEHUU pe3ucTtopoB. OrmpeaeneHue padbOThI
ANEKTPUYECKOTO TOKA, HAYyHIEro uepe3 pesuctop. OmnpexneneHue
MOIIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIJCISIEMONM Ha pE3UCTOope.
HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Y€pe3 JIAMIIOUYKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ1 narpesarens. UccnenoBanue
MarHMUTHOTO B3aMMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB. W3yueHwue
MarHUTHOTO IIOJISI TIOCTOSSHHBIX MAarHWTOB INMPU WX OOBCAMHCHHH W
paznenenuu. MHccnepoBanwe AEUCTBUSL AJIEKTPUYECKOTO TOKa Ha
MAarHuTHYIO CTpesiKy. OTBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI
B3aMMOJICHCTBUS KATYIIKHM C TOKOM M MAarHuta OT CHIbI TOKa |
HarpaBJieHUs TOKa B KaTymike. M3ydeHue NeiCTBUSI MAarHUTHOTO TTOJISI
Ha TIPOBOJHUK ¢ TOKOM. KoHCTpyupoBaHue U H3yueHUE pPaOOTHI
BIIEKTPOIBUTATEITS. N3smepenne KIIJ AJIEKTPOJBUTATEIHLHOMN
ycTaHOBKH. ONBITHI MO HMCCIEAOBAHUIO SIBICHUS DJICKTPOMArHUTHOMN
WHIYKIIMA: WCCJICIOBAHWE W3MEHEHWH 3HAYCHHWs] W HAMpaBJICHUS




HWHAYKIIMOHHOI'O TOKa

dusznueckue SBICHUSI B napupoac: JSJICKTPUUCCKHUC SBJICHUA B
aTMOC(bepe, QJICKTPHUYCCTBO KHUBBIX OpPraHU3MOB, MAarHuTHOC IIOJIC

[ 3emutu, Apeid MoTrCcoB, poiib MATHUTHOTO TOJIS JUIsI )KU3HU Ha 3eMIie,
MOJIIPHOE CUSTHUE
TexHUYEeCKHEe YCTPOMCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETD,
peocraTt, CUETYHMK DIEKTPUYECKONW DHEPTHH, DSJICKTPOOCBETUTEIHHBIC
7.22 PUOOPHI, HarpeBaTeJIbHbIC AJIEKTPOTPUOOPHI (mpumepsr),
ANEKTPUYECKUE TPEIOXPAHUTEIN, dJIEKTPOMArHUT, JJICKTPOIBUTATEITH
MTOCTOSIHHOTO TOKa, TeHEePaTop MOCTOSTHHOT'O TOKA
9 KJIACC
Kox Kon
pastena IeMeNTa IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS
MEXAHUWYECKUE SBJIEHW S
8.1 Mexannueckoe aBrkeHre. MaTepuanbHas Touka. CucremMa oTcuéra
8.2 OTHOCHTENHHOCTH MEXAHHUYECKOTO JIBHKCHUS
8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE
8.4 HepaBHoMepHOE nipsiMonuHeitHOe nBrxkeHue. CpeqHsis 1 MTHOBEHHAs
CKOPOCTh TeJia IPU HEPABHOMEPHOM JIBH)KEHUHU
8.5 Yckopenne. PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKCHHE
8.6 CBobOogHoe nagenne. OnblThl [ anuaes
PaBHOMepHOE JBIWKEHHE 10 OKpykHOcTH. llepmon u wyacrora
8.7 obparmenus. JluneitHas u yrioBas ckopoctu. LleHTpocTpemuTenbHoe
YCKOpEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIIUIT CYNIEPIIO3UITUH CHIT
8.12 Cwuia ynpyroctu. 3akoH ['yka
8 813 Cuna TpeHus: Cuiia TPEHUS CKOJBKEHHsI, CUJIa TPEHUS MOKOS, APYTUe
BU/JIbI TPCHHUSI
814 Cuia TsDKECTH W 3aKOH BCEMHPHOTO TITOTCHHS. Y CKOpEHHE
CBOOOIHOTO IMaICHUS
8.15 JBuxenne mnaneT Bokpyr Connna. IlepBast kocMuueckas CKOpOCTb.
HeBecoMocTh 1 neperpysku
8.16 PaBHOBecue marepuaiibHO TOUKU. AOCOJIFOTHO TBEPIOE TEIIO
817 PaBHOBecue TBEpPHOro Tema C 3aKPEIUIEHHOW OCBIO BpAILCHUS.
MowmeHT cunsl. LleHTp TsxecTu
8.18 Nmnynse Tena. U3menenue ummynbca. UMmysiabc cuibl
8.19 3aKOH COXpaHCHHsI HMITYJIbCa
8.20 PeakTuBHOE IBHKECHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b S3HEPIUH U pabOThI
8.23 [ToTeHtmanpHast YHEPTUS TeJa, OHATOTO HAJl TOBEPXHOCTHIO 3eMITH
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPYKUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPT U




8.26

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU

8.27

8.28

8.29

[TpakTuyeckue paboOTHI:

Omnpenenenne cpeiHe CKOPOCTH CKOJIBXKEHUS OpyCcKa WIIN JABHKECHUS
IIapyUKa [0 HAKJIOHHOHM miockoctu. OmpeseneHue yCKOPEHHs Tella
IpY PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOH IIOCKOCTH.
HccnenoBanne  3aBUCHUMOCTH  IyTH  OT  BpPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HadyaJIbHOH CKOPOCTH.

[TpoBepka THMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBM)KEHUH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KaK Psii HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHS CKOJBXEHUS OT CHIIBI
HOpManipHOTO JaBieHus. OmpeneneHue KodpduuueHTa TpeHHS
ckonbkeHus. OmpeneneHne KECTKOCTH MNPYXuHBL. OrmpeneneHne
paboThl CWJIBI TPEHHS MpPH PABHOMEPHOM JBI)KEHUHM Tela II0
TOpU30HTAIBHOM  moBepxHocTH. OmpeneneHue pabOTBI  CHIIBI
YIIPYTOCTH MPH MOIBEME TPYy3a C UCMOIB30BAHUEM HETIOABHKHOTO H
HOJIBIYKHOTO OJIOKOB

dusnyeckue SBICHUS B MPHUPOAE: NMPHIMBBI U OTJIHBBI, JBHKECHUE
wiaHeT COJNHEYHOH CHUCTEMbI, pPEAKTHBHOE JBIDKEHHE IKHBBIX
OpraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTpP, HaTYUKHU  ITOJIOKCHMHA,
pacCcTodaHnAg U YCKOPCHUSA, PAKCTBL

10

9.1

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABUIKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU KOJIeOaHMIA:
nepuona, 4acrtora, aMIiuinTyaa

9.2
9.3

9.4

MareMaTnyeckuii U NpyKUHHBIA MasTHUKH. [IpeBpamenue sHepruun
IpU K0J1eOaTeIbHOM JIBH)KEHUU

3aryxatomue Kojnedanus. BeinyxieHHble kojaebanus. Pezonanc
Mexannueckue BoiaHbl. CBOMCTBAa MeXaHUYECKHX BOJH. IIponosnbsHble
W TONepeyHble BOJHBL. J[IMHA BOJHBI H  CKOPOCTh €€

pacnpocTpaHeHusa. MexaHnyeckue BOJIHBI B TBEPAOM  Telle,
celiCMUYECKUE BOJIHBI

9.5

3ByK. ' poMKOCTh U BbIcOTa 3BYKa. OTpakeHHE 3ByKa

9.6

9.7

9.8

Wudpa3Byk U yabTpa3ByK

[TpakTudeckue paboOThI:

Ormpeznenenre 4acTOTHl M TEpUOAAa KOJEOaHUM MaTeMaTH4YeCKOTo
MasITHHKA.

Ormpeznenenre 4YacTOTHI W TepUojaa KoJeOaHUM NPy KHHHOTO
MasiTHHKA

UccnenoBanue 3aBUCMMOCTH Mepuoja KOJIeOaHW MOIBEIIEHHOTO K
HUTHU Tpy3a OT NJUHBI HUTH. MccrnemoBanue 3aBUCMMOCTH TMEpPHOJA
KoieOaHui NPYKMHHOTO MasiTHUKa OT Macchl TIpysa. IIpoBepka
HE3aBHCHUMOCTH TepHuoja KojeOaHui rpysa, MOJBEHICHHOTO K HUTH,
OT MacChl Tpy3a M JKECTKOCTH TPYXKHUHBIL. 3MepeHue ycKOpeHHs
CBOOOIHOTO IMaICHUS

PU3NYECKUE SBICHUS B MPUPOJE: BOCHPUITUE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUYECKHE BOJIHBI, ITlYyHAMH, 3XO0

9.9

TexHudyeckne ycTpoicTBa: 3XOJOT, HCIOIb30BAaHHE YIbTPAa3ByKa B
OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI




ONEeKTpOMarHUTHOE Iojie. OJEKTpPOMarHuTHele BOJHBL. (CBoOlCTBa

101 AIIEKTPOMArHUTHBIX BOJTH

10.2 [[Ixana 37eKTPOMarHUTHBIX BOJIH

10.3 BHCFTPOMaFHHTHaﬂ npupona cBera. CkopocTh cBera. BoiHOBBIC
CBOICTBa CBeTa
[TpakTdeckue paboThI:

104 W3yueHre CBOWCTB  3JCKTPOMATHUTHBIX BOJH C  ITOMOIIBIO
MOOUITBHOTO TenedoHa

105 @dwusnyeckue SBICHUS B MPUPOJE: OUOIIOTUYECKOE JCHCTBHE
BUMMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3JIyUCHHH

10.6 TeXHI/I‘-IGCKI:Ie YCTPOMCTBA: MCIIOJIB30BAHKE JJICKTPOMATHUTHBIX BOJIH
JUISI COTOBOH CBSI3U

CBETOBBIE SABJIEHU A

11.1 JlyueBast Mmoniens cBeta. MIcTOUHMKH cBeTa

11.2 [IpssMonMHEITHOE pacpocTpaHEeHHEe CBETa

11.3 Otpaxenue cBera. [110ckoe 3epkano. 3aKOH OTpaKeHHsI CBETa

114 [Mpenomienne cBera. 3akoH MpeloMiieHHs cBera. [lomHoe
BHYTpPEHHEE OTPAKEHUE CBETA

115 Jlunza. Xop nyueit B TMH3E

11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIA U TEIECKOIa

11.7 ['na3 xak ontuveckas cucreMa. bIn3opykocTh U 1aabHO30PKOCTh

118 Paznoxenne Oenoro ceera B crekrp. OnbiTel HetoToHa. ClioskeHue
CIEKTPAJIbHBIX 1[BETOB. /lucnepcus ceera
[TpakTudeckue pabOTHI:
HccnenoBanre 3aBUCHUMOCTH yIJla OTPaKCHUs CBETOBOTO Jiyda OT

11 yIIia najieHusl.

W3yueHre XapaKTepUCTHK W300paKeHHs TpeIMeTa B IUIOCKOM
3epKaie.
HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMJICHHs] CBETOBOTO Jiyda OT

11.9 yIJIa MaIeHUs. Ha TPAHUILIE «BO3YX — CTEKIIOM.
[Tomyuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (POKYCHOTO pACCTOSIHUS U ONTHYECKOM  CHIIBI
coOuparomien JTMH3bI.
OMBITHI IO PA3JIOKECHHUIO OEJIOTO CBETA B CIIEKT.
OnBITEl MO BOCTIPUSATHIO I[BETa MPEAMETOB NpPU UX HAOIIOIEHUU
4yepe3 1IBETOBbIE (PUIBTPHI
dusznyeckue siBieHUs B npupoze: 3atmenus Conxna u JIyHbl, 1BeTa

11.10 TeJN, ONTHUYECKUE sIBIeHHA B arMmocdepe (uBeT Heba, pedpakiius,
paayra, MUpax)

1111 TexHuueckue  yCTpOMCTBa: OYKHM, MEpUCKON, (oToammapar,
ONTHYECKUE CBETOBOJIBI

KBAHTOBGIE SABJIEHUA

121 Oneiter Pe3epdopna u mmanerapHass Mojens atoma. Mojenb atoma

bopa
12 122 Hcnyckanwe W ToOTJONIeHHe cBeTa aroMoM. KBaHThl. JInHeiuaTbie

CIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3myyeHHs

12.4 Ctpoenue aToMHOTO siipa. HykioHHas MoJienb aTOMHOTO sapa.




M30TOMEI

12.5 PannoakTtuBHble peBpaiienus. [lepuoa nonypacnaga aTOMHBIX sA€p

126 SnepHble peakiuu. 3aKOHbI COXPAaHEHUs 3apsiIOBOrO U MacCOBOIO
qrcesn

12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 PC?KI_[I/II/I cuHTe3a u nenenus sanep. Ucrounuku sHepruu ConHua u
3BE3]

129 SnepHas sHepretuka. J[lelicTBME paguMOaKTHUBHBIX H3JIy4YCHUH Ha
YKUBBIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
Habmroienue CriomHbIX U IMHEHYaThIX CIIEKTPOB U3JIy4EHUSI.

12.10 HccnenoBaHue  TPEKOB: HM3MEPEHHE JHEPIHM  YAaCTHIBI 110
TOpPMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenue paanoakTuBHOTO hoHa
@usnueckue SBICHUSA B INPUPOJAE: E€CTECTBEHHBIM PaJMOAKTUBHBIN

1211 domn, KOCMHYECKHE JIy4H, PagHOAKTHBHOE H3IydCHHE MPUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAJUOAKTHUBHBIX H3IYYEHHM Ha OpraHu3M
YeloBeKa

1912 TexHuueckue  yCTPOWCTBA:  CIEKTPOCKOI,  WHIWUBUAYAIbHbBIN

JI0O3UMETp, KaMepa Bunbcona




COJAEPKAHUA, TIPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe aABuxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
' JIIBUKEHUS
12 PaBHomepHoe u HepaBHOMepHOe JBIkeHHE. CpenHsis ckopoctb. Dopmyna s
' BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE nIpsiMOIMHEHOE IBU)KEHHE. 3aBUCHUMOCTh KOOPJAUHATHI TEJIa OT BPEMEHU
B CJly4yae paBHOMEPHOTO MPSIMOJIUHENHOIO JBUKEHUS:
13 xX(r)=x,+vt
I'padbukn  3aBUCUMOCTH OT BpPEMEHU IS TPOCKIUU CKOPOCTH, IPOCKIUU
nepeMeNIeHus], yTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU
3aBUCUMOCTh KOOpPJMHATBI Tejla OT BpPEMEHUM B CIIydya€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
2
Sy(f)=vg, *f+ay* =
-
@opMyIibl I IPOEKIMH MEPEMEILIEHUS, TPOEKLUUHA CKOPOCTH U MPOEKLIHUHU YCKOPEHUS
MIPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUXKEHUU
;2
1.4 .sx(a‘)=vc,x-a‘+ax-3~
U.\'(f) =gy T4, £,
a.(f)=caost,
U:.'r‘ - UI.TL ZEJISI
I'padviky 3aBUCHMOCTH OT BpEMEHU ISl MPOEKIIMH YCKOPEHUS, MPOEKIIUH CKOPOCTH,
MPOCKIIUM TIEPEMEIICHUS, KOOPJAWHATHI TIPH PaBHOYCKOPEHHOM TMPSIMOJUHEHHOM
JBUKEHUH
CBobognoe manenue. Dopmynbl, OMKCHIBAIOIIME CBOOOAHOE TMAJeHHE Tela IIo
15 BEpTUKAIM (JIBWKEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO TOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCHMOCTH OT BpeMEHHU ISl TIPOEKIIMN YCKOPEHUsI, TPOCKIIUU CKOPOCTU U
KOOpJUHATHI IPU CBOOOJHOM Ta/ICHUHU Tella IO BEPTUKATU
CKOpoCTh paBHOMEPHOTO JIBUKEHHUS TeJla IO OKPYKHOCTU. HanpaBneHnue ckopocTH.
dopMyna i1 BBIYUCICHUS CKOPOCTH YEpe3 paauyCc OKPYXKHOCTH U TIEPHOJ
oOparieHus:
L= 2MR
T
[HenTpocTpemurtenbHoe yckopeHue. HampapiieHre 1eHTpOCTPEMUTEIEHOTO YCKOPEHHS.
1.6 dopMyia 17151 BBIYUCICHUS YCKOPEHUS:

2
_ b
W R
®dopmyia, cBSI3bIBaIOIIAs IEPUOJT U YACTOTY OOpaleHHUS:
1
'\‘." = —




Macca. I1notHocts Bemectsa. @opmyra A BBIYUCICHUS ITIOTHOCTH:

1.7 _m
V
1.8 Cuna — BektopHas gusnueckas BenuunHa. CloskeHne Cuil
19 SABnenue unepruu. [lepBsiii 3akoH HetoToHa
Bropoii 3akon HerotoHna:
1.10 F=m-da
CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUs Tejla U BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO0
B3aumoneiicteue ten. Tpernit 3akoH HproToHa:
1.11 F.  —_F
P
Tpenue MOKOSA W TpeHHE CKOJbXeHusA. DopMyliia Uisi BBIYUCICHUS MOIYJSI CHUIIbI
TPEHUS CKOJIbKEHUS:
1.12 p
F_=u-N
mp=H
Hedopmarus tena. Yapyrue u Heynpyrue aedopManuu. 3aKoH yrnpyroi nedopmanuu
3aKoH I'yka):
1.13 ( yKa)
F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=G -—L1 _2
R
114 Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
dopmyna I BEIYUCIICHUS CHITBI TSDKECTH BOJIM3H MTOBEpXHOCTH 3emun: F = mg.
JBuxenue nnanet Bokpyr Connua. [lepas kocMuueckas ckopocts. HeBecoMocTs n
Meperpy3Ku
Nmmynse Tena — BekTopHas (pu3ndeckas BeIMYnHa.
1.15 D=mo
Nmnynbe cucremsl Ten. M3Menenne ummysnbca. IMIynbC CUIIb
3aK0OH COXpaHEHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEJI:
1.16 D=myUy iUy =const
PeaxTnBHOE ABMKEHIE
Mexanunueckas padota. @opmyra st BRIYUCICHHS paOOThl CUIIBI:
A=Fsooso
1.17 MexaHn9ecKas MOIIHOCTD:
A
N==
I
Kunerndeckas u moTeHImanpHas sHeprus. Gopmyrna 71l BEIYUCICHUS] KHHETUYECKON
SHEPTUHU:
Hﬂ.’)z
1.18 Er=——

Teopema o knHeTHUeCKOM SHEprun. Popmyrna s BBIYMCICHHUS NOTEHIMAIBHON
SHEPIUH Tela, IMOIHATOrO
Haj 3eMiei:




E,=mgh

1.19

MexaHnueckast SHeprus:
E=E;.+E P
3aKOH COXpaHEHUsI MeXaHU4YeCKor 3Hepruu. Gopmyia A 3aKOHa COXPaHEHUS

MEXaHUYECKOH SHEepTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MEXaHNUYECKON YHEPTUU ITPU HATMYUU CUJIBI TPEHUSI.

1.20

[TpocTeie MeXxaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Ppruar. Moment cuiter: M - Fl.
VYcioBue paBHOBECHS pblyara:

M +M, +..=0
[ToxBrxHbIN 1 HenoABWXKHBINA 0;10ku. KIT/I mpocThIX MeXaHU3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ

1.21

JlaBiieHre TBEPAOTO TENa.
@opMyita 11 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P= =
Jasnenue raza. ATMochepHoOe JaBlIeHHE.
I'mapocraTuueckoe AaBiIeHUE BHYTPH KUJKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJICHUS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. @opmyia ajs ONpeAeIeHUs BbITAIKUBAIOLIEH CUJIbL, AEHCTBYIOLIEH
Ha TeJjo, NOTPyKEHHOE B KUJIKOCTb UJIU Ias:

Fam =PEV

Vcaopue nnaBanus teia. [lnaBanue CYZI0B M BO3AYXOILIaBaAHUEC

1.24

Mexannyeckue kosieOaHus. AMIUIATY/AA, MEPUOJ M dYacToTa Kojebanuii. dopmya,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJT KOIeOaHUl:

1.25

MareMatnueckuii YW = NIpPYXKUHHBIM ~ MasaTHUKMU. [IpeBpaimenue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKEHUU

1.26

3aryxatomue Kojebanus. Beinykaennbie koebanus. Pezonanc

1.27

1.28

MexaHnudecKre BOJIHEL. HpOJlOJ'II)HI)IC 1 MONICPCYHBIC BOJIHEI. I[J'II/IHa BOJIHBI 1 CKOPOCTH
pacnpoCTpaHCHUA BOJIHBI:

h=v-T
3Byk. ['poMkocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPaHMIE JOBYX
cpen. ndpasByk u ynbpTpa3ByK

1.29

IIpakxmuueckue pabomol

N3mepenne cpeiHer INIOTHOCTYU BELIECTBA; apXUMENOBOU CHUIIBL; KECTKOCTHU MPY>KUHBL;
K03 duULIMEeHTa TPEHUS CKOJIBXEHUS; padOThI CHJIbI TPEHUS, CUJIbl YIPYTOCTH; CpeIHEN
CKOpPOCTH JBIKEHHsI Opycka IO HAKJIOHHOHM IIOCKOCTH; YCKOpeHHs Opycka Ipu
JBUKEHMM T1I0 HAKJIOHHOM  IUIOCKOCTHM; 4YacTOThl M  Tepuoja  KoseOaHui




MAaTCMaTUYCCKOTO MAasATHUKA; YaCTOThI U ICPUOJa KOHGGaHI/Iﬁ MMPY>XUHHOI'0O MadTHHUKA,
MOMEHTa CHJIbI, JEHCTBYIOLIEro Ha pblyar; pabOThl CHUJIBI YNPYrOCTH HpPHU MOIBEME
rpy3a ¢ MOMOIIBIO HETIOABMKHOTO OJIOKa; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME rpy3a
C MIOMOILIBIO TOABMKHOTO OJI0Ka.

HccnenoBanme 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM YacTh Tea
U OT IUIOTHOCTH YKUJKOCTH; HE3aBUCHMOCTU BBITAIKMBAIOIIEH CHJIBI OT MAaccChl TENa;
CHJIbI TPCHHUA CKOJIBXKCHHA OT CHUJIBI HOPMAJIBHOI'O JABJICHHUA W OT pOJda IOBECPXHOCTH,
CWJIbI YIPYrOoCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHH Ae(opManuud MPYKUHBL
yCKOpEeHUsI OpyCKa OT yria HakJIOHA HaIpaBJISIONICH; rmepuoa (4acToThl) KoieOaHu
HUTSHOTO MasTHHKA OT JUIMHBI HUTH; Mepuojia KoieOaHui MPYKMHHOTO MasiTHUKA OT
Macchbl Tpy3a U KECTKOCTU TMPYKUHBI, HCCIEIOBAaHUE HE3aBUCUMOCTH TE€pHOJIa
KojeOaHUil HUTAHOTO MasiTHUKAa OT Macchl rpysa. [IpoBepka yciioBus paBHOBECHS
phluara

Quzuyeckue A61eHUs 6 npupode: NTPUMEPHl ABUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
KUBOU U HEXKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, IPUIUBHI U
OTJIUBBI, JBIWKEHUE IUiaHeT COJIHEYHOM CHUCTEMBbI, PEaKTUBHOE IBWKEHUE >KUBBIX

1.30 OpPraHU3MOB, pbIUard B Telie YEJOBEKa, BIUSHUEC aTMOCHEPHOTO JaBJICHHUS HA JKUBOM
OpraHmW3M, IUIaBaHUE pbIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMHU, 3EMIICTPSICCHUE,
CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIHIOMETP, JAaTYUKU TIOJOXKCHUS, PACCTOSIHHS U
YCKOpPEHUS, TMHAMOMET], MOAIIUITHAKH, PAKEThI, PhlYar, MOIBHKHBIA M HETIOABHKHBII

131 OJIOKHM, HAaKJIOHHAS TUIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIIHNECS COCY/IbI,
YCTPOMCTBO BOJOIPOBOJIA, THAPABIUICCKHIN ITpecc, MAaHOMETP, OapoMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, aPEOMETP, IXOJIOT, UCTIOIB30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TETUUIOBBIE SABJIEHHW A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJSIPHO-KHHETUYSCKOW TEOPUU CTPOCHHS BEIISCTBA.

2.1 Mopgenu  TBEPHOTO,  JKUIKOTO W ra3o00pa3HOrO0  COCTOSHUM  BEIIECTBa.
Kpucrainmnaeckre u amophHbIC Tena

29 JIBmkeHne dacTul] BemiecTBa. CBsI3b CKOPOCTH JIBIDKEHUS YACTHII C TEMIIEPATypOi.
BpoyHoBckoe nBmxenue, mupdysus

2.3 CMaunBaHUE U KaNMWUISIPHBIE SBICHUS

2.4 TemoBoe pacimpeHue u cxxaTue

2.5 TenoBoe paBHOBECHE

26 Buytpennss sneprus. Pabora u Teronepenada Kkak ciocoObl HU3MEHEHHsI BHYTpEHHEH
SHEPTUHU

2.7 Bunel Temionepenayn: TeMIONPOBOIHOCTb, KOHBEKIINS, U3TyUCHHE
HarpeBanue u oxnaxaenue ten. KonnmuecTBo TEMIoTh. Y aenbHas TeIIOEMKOCTb:

28 O=cm(t,—1)
3aKOH COXpaHEHHs SHEPTUHU B TEIIOBBIX MpoIleccax. Y paBHEHHE TEIIOBOro OanaHca:

2.9 Ql +Q2 +___:0

210 Hcnapenue u xoHaeHcanus. M3sMeHeHe BHYTPEHHEH YHEPTHH B MPOLIECCE MCTIApEHUS
U KoHjieHcauu. Kunenue xuakoctr. Y ielbHas TeroTa napoodpaszosanus: L = Q/m

2.11 BraxxaocTs Bo3IyXxa
[TnaBnenve w xpuctayum3anus. V3MeHeHHe BHYTPEHHEW SHEPTUU TPU TUTABIICHUU
KpUCTAITU3aliu. Y IeJbHasl TeTJI0Ta TUIaBIeHUS:

2.12




BuyTpeHHs 3HEeprus cropanusi TOIUIMBA. Y IEJIbHAsA TEIUIOTA CrOPaHUs TOILIMBA: ( =

2.13
Q/m
2.14 [Tpunnume! padoTsl TermoBsix ABuraTenei. KI1JI remoBoro asuraress
IIpaxmuueckue pabomol
N3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOW MaccChl, B
215 KOTOPYIO OMNYILEH Harperblil LUJIMHJP; KOJIWYECTBA TEILIOTHI, OTXAHHOIO HArPETHIM
LUAJIUHIPOM, ITOCIIE€ OIYCKAaHUs €ro B BOAY KOMHATHOW TeMIEpPaTypbl; OTHOCUTEIbHON
BJIQXXKHOCTH BO3/lyXa; YACIbHOM TEIUIOTHI IUIaBJICHUS Jibjaa. MccnenoBanue u3MeHeHus
TEMIIEpPaTypbl BOJBI MPU PaA3IUYHBIX YCIOBUSX; SIBICHUA TEIUIOOOMEHA Mpu
CMEUIMBAaHUU XOJIOAHOW U ropsiuei BOABL; IIpOoLiecca UCTIapEHUs
Qu3zuueckue a61eHUs 8 NPUpode. TTOBEPXHOCTHOE HATSDKCHUE W KANWIUIIPHBIC SIBIICHUS
2.16 B IIPUPOJE, KpHUCTAUIBI B Ipupoae, uznydeHue ConHIa, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl; 00pa3oBaHHE POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea: KanwuISIpbl, TPUMEPbl HUCIOJIb30BAHUSA KPHUCTAILIOB,
2.17 XKUJKOCTHBIM TEPMOMETp, AATUUK TEMIEPaTypbl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapOBasi TypOMHA, ABUTATE]Ib BHYTPEHHET0 CrOPaHUsI
3 DJIEKTPOMAI'HUTHBIE SABJIEHUM A
3.1 Onektpusanus Ten. [[Ba BUa 31€eKTPUUYECKUX 3apsiI0B
3.2 B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
34 Onektpuueckoe  moje.  Hampsk€HHOCTh — anekTpuyeckoro  nons.  [IpuHnun
CYTIEPIIO3UIINH JICKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn snexktpuueckux  3apsgoB. JlelicTBHE — 3JEKTPUYECKOTO  TOJIA  Ha
3IEKTpUYECKUe 3apsbl. [[pOBOAHUKY U TUAICKTPUKU
[TocTostHHBIN 2nekTpuueckuit TOk. JleMcTBUS anekTpudeckoro Toka. Cuiia Toka.
3.6 Hamnpsoxenue.
l=g/t,U=A/
37 DNEeKTPUYECKOe COMPOTUBIIEHUE. Y ACIBHOE AIEKTPUIECKOE COMTPOTUBIICHHE:
R =pl/S
3.8 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
I, =I,. U=U,+U,. R=R, +R,
3.9 [TapannensHOE COeTMHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U =U;I=1+1L; R:%.
CwMmelaHHble COeTMHEHHS] TPOBOJHUKOB
3.10 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[>xoyns — Jlenna:
3.11 0= 12 ‘R-t
312 OnbIT Opcrena. MarHuTHOE TOJI€ MPSAMOTO MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOU
WHIYKIUU
3.13 MarnuTHO€ noJjie TOCTOSHHOI'O MarHuTa. B3aumoielicTBie MOCTOSIHHBIX MATHUTOB
3.14 JlelicTBrEe MarHUTHOT'O NOJISl HA POBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABiaeHue deKTpoMaraHuTHoM nHAyKIuu. [IpaBuio Jlenma




IIpakmuyeckue pabomul

W3mepeHne 371eKTPUIECKOTO CONMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JICKTPUYECKOTO
TOKa; pabOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
JAMIIOYKa), OT HAIPsDKCHHS HA KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH COIIPOTUBIICHUS OT

3.16 JUIMHBL ~ TIPOBOJIHMKA, IUIOIIAJAM €ro  IOMEPEYHOr0 CEYCHUST U YIEIBHOTO
COIIPOTHBIICHHUSL.
[IpoBepka mpaBwiia Ui DJICKTPUYECKOTO HAMPSHKCHUS MPH  TOCIEIOBATEIHEHOM
COCIMHEHUM TMPOBOJHUKOB; TMpaBujia JUIsi CHJIBI DJIEKTPHYECKOrO0 TOKa IpHU
napajuieIbHOM COSIMHCHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6leHUs 6 npupode. DICKTPUUECKUE sBICHHS B  artMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPTaHM3MOB, MAarHUTHOE MOJIe 3eMJIH, Apeid TOIICOB, POIh
MarHUTHOTO TIOJISI JUIS YKU3HH Ha 3eMIle, MOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUYUK

318 ANEKTPUYECKON  DHEPTUH, DIIEKTPOOCBETUTEIILHBIE TMPUOOPBI, HArpeBaTEIIbHBIC
AIEKTPONIPUOOPHI  (MIPUMEPBI), IJICKTPHUECKUE IPEIOXPAHUTENN, 3SJICKTPOMATHUT,
AJIEKTPOBUTATEIb TIOCTOSHHOTO TOKA, TEHEPATOP IMOCTOSIHHOTO TOKA

3.19 DnekTpoMarauTHBIE BOJHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlydeBast Mmojienb cBeta. [IpsiMOIMHEHOE PacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Jlucniepcusi cBera

324 JIunza. Xox nydeii B yimH3e. @OKycHOE paccTosiHUE JIMH3bI. OnTHYeCcKast CUJIa JIMH3bI:
D=1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue mpuOops
Ipaxmuueckue pabomul
W3mepenne ONTHYECKOW CWIIBI coOuparomeil JuH3b; (OKYCHOTO PacCTOSHHS
cobuparorield JMH3bI (0 CBOMCTBY PaBEHCTBA Pa3MEpOB IpEaMETa W W300pakeHUs,

3.26 KOTJa MpeIMET PacToiOKEeH B IBOMHOM (DoKyce), ToKazaTesis MPeToMIIeHHUs CTEKIIa.
HccnenoBanue cBoiicTBa M300pa)KeHMs, MOJIYYEHHOTO C TIOMOILBIO coOHMparomien
JIUH3bI; U3MEHEHUsT (POKYCHOTO PACCTOSIHHS JIBYX CIIO)KCHHBIX JIMH3; 3aBUCUMOCTH yTJia
MPEIOMIICHHUsI CBETOBOI'O JIyda OT YIJia MaJIeHUs Ha TPaHUIle «BO3IYX — CTEKIIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmenuss Connua u JIyHbl, 1IBeTa Ten, ONTHYECKUE
sIBJIEHUs B aTMoc(epe (11BeT Heba, peppakiius, paayra, MUpax)

3.28 Texnuueckue ycmpoticmea. O9KH, IEPUCKOIIL, POTOAITIAPAT, ONITUIECKHE CBETOBOIBI

4 KBAHTOBBIE SBJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, OeTa-, raMma-usnydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnsiTel Pe3epdopaa mo paccestauro anbda-yactuil. [InanerapHas Mogens aToma

4.3 CocraB aromHoro sigpa. M3orormsl

4.4 [lepuon monypacnaga aTOMHBIX siTEp

4.5 SnepHble peakiu. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MACCOBOTO YUCEI
Dusuueckue A61eHUs 8 NPpUpooe: eCTECTBEHHbIN PaJMOaKTUBHBIA (OH, KOCMUYECKHE

4.6 Jy49H, PATUOAKTUBHOE M3IYYCHHUE NMPUPOIHBIX MUHEPAIOB, JEHCTBUE PaMOAKTUBHBIX
M3ITy4YeHUN Ha OpraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBUAYAIbHBIM JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPIreTUuKa
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