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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueit mporpaMmMbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXHOCTH y4eOHOro mpeamera B peanuzaunuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAaET paclpeeseHue yueOHOro Marepuania
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma mo ¢usnke pazpaboTaHa C IEJbI0 OKa3aHUA METOIUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJBbKY (HU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBiIsieT Haubosnee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®exepanuu, pearu3yoIInX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHON JACATCIBHOCTH, CBSI3aHHOW C (DU3MKOHM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOYass MHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbINi YpOBEHBb) Ha ypOBHE OCHOBHOTO OOIIETO

obOpazoBanus orBoauTcs 238 wacoB: B 8 kiacce — 364acoB, B 9 kiacce-364acoB

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabOpaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PadOT W OMNBITOB € YYETOM HMHAMBUIYATIBHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraracMblx B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpHUH.
CmauuBaHue U KanwuUISIpHBIE siBIeHUA. TenIoBoe pacliupeHue U CKaThe.

Temnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKECHUS
gactull. BHyTpeHnsiss sHeprusi. CnocoObl HW3MEHEHUsS BHYTPEHHEH SHEpruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bu bt TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, N3JTYYEHHUE.

KommaecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. [lmaBinenue wu
OTBEpJICBAaHUE KPUCTAIMYECKUX BEIIECTB. YAEIbHAs TEIJIOTa TJIaBJICHUS.
[TapooOpaszoBanne u koHjaeHcarus. Mcmapenue. Kumnenue. VYiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEeMIIEpaTypbl KHUIIEHHS OT aTtMoc(epHOro
JABJICHUSI.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AelbHas TEIJIOTa CTOpaHMUs.

[Tpunnumer pabotel TernoBeiXx aBuratenerd KIIJ[ TterumoBoro aBurarterns.
TernoBble IBUTaTeNIN U 3alIUTa OKPYKAKOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenne 6poyHOBCKOTO JIBUKCHHS.

2. Habmonenue nuddysun.

3. HaGmroneHue sSIBICHHMI CMauyuBaHKS U KaIMJUIAPHBIX SBJICHUH.

4. HalOnroneHue TEIIoBOTO pacIIuPEHHS TEIl.

5. VMI3mMeHeHue naBjeHMs raza NMpU M3MEHEHUH 00BhEéMa M HArpeBaHUM WU

OXJIAXKICHUU.

6. IIpaBuiia u3MepeHust TEMIEPATYPHI.

7. Buapl Temonepenayn.

8. OxJla)kJieHHe MpHU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHUH padOThl BHSIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaGnroneHue KumeHwus.



12. HaGnroienrie moCTOSTHCTBA TeMIEPaTyphl IPU TUIABICHUHU.

13. Mojienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamophuie padomot u onvimot.

1. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPIBIX TEIL.

4. OmpeperneHue JaBJIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa U HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rurnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUJIKOCTHU

B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPaTYPHI.
7. HabGmonenue wu3MEHEHUsT BHYTPEHHEW OHHEPruM Tela B pe3yJibTare
TEeIJIoTnepe1aun U pabOThl BHEIITHUX CHIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOIBI.

9. OmpeneneHue KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPEeThIM METANTUYECKUM HIWJIUH]IPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Tel. JIBa poja 3JIEeKTpUUECKHX 3apsjaoB. B3aumopaeictBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe mnozie. Hanpssk€HHOCTH 3neKkTpuueckoro mnofsa. IlpuHnun
CYNEPHO3ULMHU TEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApHbIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOOHUKM U  AWDIIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSSHHOTO TOKa. JIeMCTBHS DIIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUEe MPOBOJHUKA. YICIBHOE COMPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnenoBaTenbHOE W MapajulesibHOE — COEIMHEHHE
MIPOBOIHUKOB.



Pabota u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpUUecKue ey U MOTPpeOUTeNIn IIEKTpUYecKoil sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

IloctossHHble  MarHuThl.  B3aummogelcTBHE  IIOCTOSIHHBIX  MarHUTOB.
MarnautHoe 1oyie. MaruuTHoOe mojie 3eMIM M €ro 3HaueHHe NI JKU3HH Ha 3eMIIC.
OmbiT  Opcrena. MarHuTHoe TOJE€  DJIEKTpUUECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lCronb3oBaHUE HJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHONM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco0n1 MOJTyYEHUSI AIEKTPUUECKOU SHEPIUMU.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
HMcTouyHnKH TTIOCTOSIHHOI'O TOKA.
JIencTBUs 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenne 35eKTpuieCcKOro HampsixKEeHUs: BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHUBIICHUM.
. BzanmoieiicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJHOCOB MAarHMUTA.
. MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarsnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJI Ha MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MMOCTOSHHOTO TOKA.
. UccnenoBanue siBICHUA 3JIEKTPOMAarHUTHOW WHIYKIIHH.
. OnwiTel Dapanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUS.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamophuie padomot u onvimot.

1.

OnpiTel MO HAOJMIONECHUIO BJIEKTPU3aUMM TeN HWHAYKUUMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanue IOEUCTBUS DIIEKTPUYECKOrO II0J1 HA IPOBOJHUKHA U
TUDJIEKTPUKH.

3. COopka u npoBepka pabOThl AAEKTPUUECKOU IIEMU MOCTOSTHHOTO TOKA.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. HM3Mmepenue u peryaupoBaHue HAMPSKEHUS.

6. HccienoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKCHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMPOTHUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN TOMEPEUHOTO
CEUYeHHs U MaTepuana.

8. IlpoBepka mpaBuia CIOXKEHUS HAMNPSHKCHUW TIPU  IMOCTIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CUJBI TOKAa TPH TApauIeIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Onpenenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11. OnpeneneHde MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

12. UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 JaMIIOYKy, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TMOJS IOCTOSSHHBIX ~MAarHUTOB MpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. UccnenoBanue AeiCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

17. OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CWJIbl TOKa M HalpaBlICHHs TOKa B
KaTyIIKE.

18. I3ydenue AeiCTBUSI MAarHUTHOTO OISl HA MPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3y4eHue paboThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJl anexTpoaBuratenbHON YyCTAaHOBKHU.

21. OOBITBl MO MCCIEAOBAHUIO SBJICHUS DJIEKTPOMATHUTHOM WHIYKIMU:
UCCJIEIOBAaHNE W3MEHEHUW 3HAYCHUS W HANpPABICHUS HHAYKIHUOHHOIO
TOKA.

9 KUIIACC

Pasznen 8. Mexannueckue siBJIeHUA.



Mexannueckoe JABmkKeHHe. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBUXKEHHs. PaBHOMEpHOE NPAMOIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsmosinHeHOe nBHKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckOpeHHOe mpsiMoiuHelHoe JBuxkeHue. CB0oOOgHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMkKEHHE NO OKpY>KHOCTH. Ilepron m wactora oOpalueHus.
JluneriHas u yrioBas CKOpocTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTtona. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[IpuHOHMN CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CUJIa TPEHUS CKOJIbKEHUs, CUjla
TPEHUS MOKOs, IPYyTrUe BUABI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nageHud. JBmkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecomocTs u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpauieHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynbec Tena. M3meHenue ummyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE IBHKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSXKEeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHAas SHEPTUs Teia, MOJIHATOrO Haj
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast s3Heprus c:xaTou npyxkuHbl. Kunernueckas
sHeprus. TeopeMa O KHHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXAaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HabGmronenne MeXaHWYECKOTO ABUKEHHS Te€JIa OTHOCUTEIHHO Pa3HBIX TEJ

OTCYETA.

2. CpaBHeHHME MyTE€d W TPACKTOPUM [BUKEHUS OAHOTO M TOTO XK€ Tela

OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepenue CKOpOoCTH U YCKOPEHHUSI IIPSIMOJIMHENHOTO JBUKEHMUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUIKECHUS.
Habmronenme nBrkeHus Tena Mo OKPYKHOCTH.
Habmronenne MexaHM4eCcKUX SIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUéTa
«Temexxka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JIBUKCHUH
OTHOCHUTETIbHO KaOWHeTa (PU3UKH.
7. 3aBUCHMOCTh YCKOpPEHHs Teda OT MAacChl TeJla U ACHCTBYIOIIEH Ha HEro
CHJIBL.
8. HaOmroneHnue paBeHCTBA CUJI IPU B3AUMOACHCTBUU TEll.
N3meHeHnne Beca Tena npu yCKOPEHHOM JBHKECHHM.

o v ok~ w



10. [lepenaya nmnyiibca pu B3auMOAECHUCTBUU TEIL.

11. [IpeoGpazoBaHus SHEPTUU NIPU B3AUMOJICHCTBUH TEJ.

12. CoxpaHeHHe UMITYJIbCa TPU HEYIIPYTOM B3aUMOJECHCTBUMU.

13. CoxpaHeHHE UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HaGnroieHne peakTUBHOTO JBUXKEHHUS.

15. CoxpaHeHHE MEXaHUYECKON IHEPTUU MIPU CBOOOTHOM IMaICHUHU.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPrUU NPU ABUKECHUU TeJIa IO JECUCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpynpoBaHue TpakTa JJjisi pa3roHa M JalbHEHIIEr0 paBHOMEPHOIO
JBHO)KEHUS IIAPUKA WIIN TEIEHKKH.

2. OmpezeneHne CpelHEH CKOPOCTU CKOJIBXKEHHSI OpycKa WM JBUXKEHUS
HIapHKa [0 HAKJIOHHOM IJIOCKOCTH.

3. OmnpenesieHHE YCKOPEHUsl Tejla NPH PABHOYCKOPEHHOM JIBHXKEHUH 10
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM MHPU PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPHU PABHOYCKOPEHHOM JBIDKCHUU 0e€3
HAaYyaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccienoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJIECHUS.

Omnpenenenne kodhPUIIEHTa TPEHUS CKOJTBKECHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenrie pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBMIKEHUU TeJa
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpeienieHne  paboOThl  CUJIBI  YIIPYTOCTH TpU  TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETIOJIBIKHOTO U TTOJIBHYKHOTO OJIOKOB.

11. MI3yueHune 3aK0Ha COXpaHEHUS SHEPTUM.

Pa3nen 9. Mexannuyeckue KoJjie0aHus ¥ BOJTHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemMaTruuecKuii U NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIUM NPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromue ~— KoneOaHusa.  BeiHykneHHele — konebanus.  Pe3zoHaHnc.
Mexannueckue BoaHbl. (CBOHCTBA MeXaHMYeCKMX BOJH. [IpomonsHbie U
[IONIEpEYHbIC  BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHnnyecKkue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOHA. OTpaxxeHue 3Byka. MHbpa3Byk u

YIBTPa3BYK.



Jemoncmpayuu.

1.

IS L T

HaGmonenne xoneOaHuii Tesl MOJ JEWCTBUEM CHIIBI TSXKECTH M CHIIBI
yIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmonenme BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpanenue mpoI0IbHBIX U TTOTIEPEYHBIX BOJH (Ha MOJIEIH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1.

7.

OnpeneneHne 4YacToThl W NEpHoJa KoJieOaHUH MaTEeMaTHYECKOTO
MasTHUKA.

Onpenenexnue 4acTOThl U MEepUoO/ia KoJeOaHU NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Meproa KojieOaHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH MepUoa KOJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a.

[IpoBepka He3aBUCUMOCTH Tiepuoja KoJieOaHUW Tpy3a, MOJBEHIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHoja  KoJieOaHUi
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Paznen 10. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  Tojie.  DJeKTpoMarHutHele  BoyiHbl.  CBoMCTBa
ANEKTpOMarHuTHeIX BOJH. [llkama snexTpoMarHUTHBIX BOJdH. Vcmonmb3oBanwme
ANEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

DOnexkTpoMaruutHas npuponaa cBeta. CkopocTh cBeTa. BoyHOBBIE CBOMCTBA

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1.

N3yyenue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHUS.

JlyueBas MOJEJIb CBeETa. Hcrounuku CBeETa. [IpssmonuHeriHOE
pactpocTpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETa.



[Ipenomnenune cBera. 3akoH mpenomieHus cBera. [lomHoe BHyTpeHHEe
OTpaXeHUe cBeTa. Vcnonp30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nayuedr B auHze. OnTuueckas cucrteMa (Qoroanmnapara,
MHKpPOCKONa M Teleckoma. [7a3 Kak onThdeckas cuctema. bInm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

L 0 N o Uk w N e

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue nzo0paxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XO0J Iyder B pacCeUBarOLIEH JIMH3E.

[Tony4yenue nzo0paxeHni ¢ TOMOUIBIO JHH3.

[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanue 3aBUCUMOCTU yIila OTPa)KEHHS CBETOBOTO Jydya OT yrja
najeHusl.

N3yuenue xapakTepucTuK n300paxKeHus MpeIMeTa B INTOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTJIa IPEIOMJICHUSI CBETOBOTO Jiyda OT yriia
najieHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

[Tomyuenne n300pa’keHHUH C TOMOIIBIO COOMPAIOIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKOM CHIIBI cOOMparomieit
JTVH3BI.

OMnbITHI O Pa3IOKEHUIO OEJIOro CBETa B CIEKTP.

OnBITHl 1O BOCHPHUSTHIO I[BETA MPEIMETOB MPU HMX HAOIIOJICHUU Yepe3
I[BETOBBIC (PMIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CTpOCHHE aTOMHOIO

saapa.

Hykinonnas wmogzens aromHoro sapa. HM3oromel. PaamoaktrBHBIE

npeBpamienusd. llepuon monypacnana aTOMHBIX SAEP.



SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aps0OBOTO M MACCOBOTO YMCEIL.
DOHeprust cBsi3U aToMHbIX sfep. CBA3b Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Uctounuku sneprun CosHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUS pPagUMOaKTUBHBIX W3JIYYCHUH Ha JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YEHHUS U MOTJIOIIECHHUS.

2. CHexTpbl pa3au4HbIX T'a30B.

3. CnekTtp BOAOpOJA.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpauus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOJIYKTOB.

Jlabopamopnuvie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpeKoB: M3MEPEHHE DPHEPTrUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpHUTENBEHO-00001aIOIIUIT MOIYIb IPEIHA3HAYEH IJIsl CUCTEMAaTU3alluu
U 0000mmIeHHs  MpEeIMETHOro  COAEpXkKaHMSA U ONbITa  JIEATEIbHOCTH,
NprOOPETEHHOTO IPU U3YyUYEHUH BCETO Kypca (PU3MKH, a TaKkKe AJI1 MOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo ¢Gu3uke g o0ydarolmuxcs,
BBIOPABILKX 3TOT Y4€OHBIN MTpeIMeET.

IIpy M3y4eHHH AAHHOIO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ecreynBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOOydeHus, QopMUpyeTCs
€CTECTBEHHOHAY4YHasl T'PaMOTHOCTb: OCBOCHHUE HAYy4HBIX METOAOB HCCIIEIOBAHMS
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJyYEHHbIE 3HAHWSA, pellaTh 3aJa4d, B TOM 4YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AEATENIBHOCTHBIN XapakTep JAHHOIO pasjeia pealn3yercs
3a CcuéT TOro, 4YTO OOy4Yaloulhecs BBINOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
IpeaJaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTb W HAYYHO OOBSICHATH
¢u3nyeckue sIBICHUS B OKPYXKaroIIel MPUPOIE U MOBCETHEBHOM KU3HU;

UCII0JIb30BaTh HAY4YHbIE METO/bI UCCIIENOBAHMS (PU3NUECKUX SBJICHHUH, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTU, HApUMEp, MPAKTUUECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB



SHEPruy Ha OCHOBE 3aKOHA MPEBPAILLEHUS U COXPAHEHUs BCEX U3BECTHBIX BUIOB
SHEPrUu.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue pusuku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAIIPABICHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pesynprare w3yueHus (PU3MKM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y oOyuyaromierocsi OyayT c(pOpMHUpPOBAaHBI CIIEIYIOIIUE JTUYHOCTHBIE
pe3ynabTaThl B YaCTH:

. 1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

. - MpPOSIBJIEHHE HHTEpPECca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

. - IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-
(U3HKOB;

. 2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

. - TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYXIEHUH OOIIECTBEHHO

3HAYMMBIX M ATHYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHECHHEM
JTOCTH)KCHUHN (DU3UKWU;

. - OCO3HaHHWE BAXHOCTH MOPAIbHO-ITUYECKUX TMPUHIIUIIOB B
NESATeTbHOCTH YYEHOTO;

. 3) 3cTeTHYECKOr0 BOCIMTAHUS

. - BOCHPHSITHE OCTETUYECKUX KadyecTB (U3MUECKOW HayKu: e¢
TapMOHUYHOTO MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOT0 NMO3HAHHUSA:

. - OCO3HaHHE IIEHHOCTH (U3MYECKON HAyKH KaK MOIIHOIO

WHCTPYMEHTA IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEUILECH
COCTABJIAIOILIECH KYJIbTYPHI;

. - pa3BUTHE  HAy4YHOW  JIOOO3HATENBHOCTH,  HWHTEpeca K
UCCJIEA0BATENbCKON IEATEIIbHOCTH;

. 5) ¢opmMupoBaHusi KyJbTYpbl 310POBbS M 3MOLHOHAJBLHOIO
0J1aronosy4us:

. - OCO3HAHUE IIEHHOCTHU 0e30MmacHOro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BAXXHOCTUM TMpaBWi O€30MaCHOTO TIOBEICHHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBaHHUEM B
JOMAIIHUX YCIIOBUSIX;

. - c(hOpMHUPOBAHHOCTh HaBbIKa Pe(IICKCUU, MPU3HAHUE CBOETO IpaBa
Ha OIIMOKY M TaKOro K€ MpaBa y Ipyroro 4ejJoBeKa;

. 6) TPy10BOr0 BOCIIMTAHMS

. - aKTMBHOE Yy4YacTHE€ B PEIICHHH MNPAKTUYECKUX 3adad (B pamKax

CeMbH, O00pa3oBaTEIbHOM OpraHu3alMy, TOpoAa, Kpasi) TEXHOJOTMYECKOM U
COIIMAJIBHOM HAIMpPaBJICHHOCTH, TPEOYIOIIHUX B TOM YHUCJIE U PU3MYECKUX 3HAHUM;

. - UHTEpPEC K MPAKTUUYECKOMY H3YUYCHHIO Mpodeccuil, CBSI3aHHBIX C
bu3uKo;

. 7) 3K0JOrn4eCKOro BOCIIMTAHMS :



. - OpUEHTallUsl Ha NMPUMEHEHHE (PU3NYECKHX 3HAHUN IS pEelIeHUs
3aa4 B 00JACTH OKpYKaloUIeH Cpefibl, MIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOXHBIX ITOCIIECICTBUHN I OKPY’KAIOLEN CPEbI;

. - OCO3HAHME TIJIOOAIBHOIO XapaKTepa 3KOJOTMYECKUX MpoOsieM H
IIyTEeU UX peLICHUS,

. 8) ajmanranuMm K M3MEHSIOMIUMCH YCJIOBHAM COLMAJIBHOM H
NPUPOAHON Ccpeabl:

. - MOTPeOHOCTh BO B3aUMOJICUCTBUM NPU BBINOJHEHUU UCCIEIO0BAHUM
Y IPOEKTOB (PU3NYECKON HAIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM APYTHX;

. - MOBBILICHNUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYHO
NEATEIIbHOCTD;

. - NOTpeOHOCTh B (OPMHUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIE
(bopMynHpoOBaTh UAEH, MOHATHSA, TUNIOTE3BI O (PU3MUECKUX 0OBEKTAX U ABJICHUAX;

. - OCO3HaHue Ne(PUIUTOB COOCTBEHHBIX 3HAHUNA U KOMIETEHTHOCTEN B
00nacTi pU3HKY;

. - IJJAHUPOBAHHE CBOETO pAa3BUTUS B MPUOOPETEHUU HOBBIX
(bu3nUecKrX 3HAHUI;

. - CTPEMJICHME AHAIIM3UPOBATH U BBIABIATH B3aUMOCBS3U IPUPOJIHI,
o01IecTBa U IKOHOMHKH, B TOM YHUCJIE€ C UCTIOIb30BaHNEM (PU3NYECKUX 3HAHUN;

. - OLICHKa CBOMX JEHCTBUM C Y4YETOM BIIMSHUS HA OKPYXKAIOIIYIO
Cpeny, BO3MOKHBIX TJI00aIbHBIX ITOCJIEICTBUI.

METAINPEJMETHBIE PE3YJIBTATbBI

B pesymbrate ocBOoeHHsI TporpaMMbl 1O (HU3MKE Ha ypOBHE OCHOBHOTO
ob1rero o6pa3oBanus y oOydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIHE T03HABATEIIHbHBIC YHHUBEPCATbHBIC YICOHbIC IEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JICHCTBUS, PETYIATHBHEIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE YYeOHbIE JeiicTBUS

Ba3oBble JJoruuyecKkue JelcTBUA:

. BBISIBIIATE M XapaKTePHU30BaTh CYIIICCTBCHHBIC IMPU3HAKH OOBEKTOB
(ssBEHUN );

. yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCHU(UKAIMK, OCHOBAHUS
JJ1s 000OIIEHUSI M CPAaBHEHUS,

. BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PACCMATPUBACMBIX
dakTax, TaHHBIX U HAOMFOACHUSAX, OTHOCIIITUXCS K (PU3HMICSCKUM SBICHUSM,

. BBISIBIIATh  NPUYMHHO-CICJACTBCHHBIE  CBS3M  NPH  HW3yYCHHUH

(1)I/IBI/I‘IGCKI/IX SIBIICHUU U nmponecCcoB, JACIaTb BbIBOJABI C HCIIOJb30BAHUCM
ACAYKTUBHBIX W HHAYKTHBHBIX YMOSaKqueHHﬁ, BbIABHUI'aTb THUIIOTE3BI O
B3aHMMOCBA34X (1)I/IBI/II-ICCKI/IX BCJINYHH,



. CaMOCTOSATEIILHO BBIOMPATH CIOCOO pelleHuss y4yeOHOW (hU3MUEcKOit
3a7ayu  (CpaBHEHUME HECKOJbKMX BapHMaHTOB pEIICHUs, BBIOOp Haumboiee
MOAXOIAIIEr0 ¢ YUETOM CaMOCTOATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBare/ibCKue 1eHCTBHSA .

. UCIIOJIb30BAaTh  BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT
MO3HAHMS,
. MPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIE€HHOMY IUIAHY OIIBIT,

HECJIOXKHBIN (DU3NYECKUN IKCIIEPUMEHT, HEOOJIbIIOE MCCeI0BaHNE (U3UUECKOTO
SBJICHHUSI;

. OIICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh WH(OpMAIIUIO,
MOJIYYEHHYIO B X0J1€ UCCIEAOBAHMS I SKCIIEPUMEHTA;

. CaMOCTOSITeIbHO  (popMyUpOBaTh OOOOIIEHUST ¥  BBIBOABLI  TIO
pe3ynbTaTaM NpoBeAEHHOTO HAOJI0/IEHUs, ONIbITA, UCCIIEI0BAHNUS;

. POTHO3UPOBATH BO3MOXKHOE JajbHEWIee pa3BUTHE (PU3MUECKUX

MPOIIECCOB, a TaKXKE BBIJIBUTATh MPEANOJIOKECHHS 00 WX pPa3BUTUU B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

. NPUMEHATh PAa3JIMYHBIC METOJbl, WHCTPYMEHTBI W 3alpoChl TIPH
noucke U oTOOpe MHGOPMAIUK WX JAHHBIX C YYETOM MPEII0KCHHON YdeOHOM
dbuzndeckoi 3aaaun;

. aHAJIM3UPOBAT, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATD
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
. CaMOCTOATENFHO BBIOMPATh ONTUMAJIBHYIO (OPMY TMpEACTaBICHUS

UHPOpPMAIIMK W WJUTFOCTPUPOBATH pellaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
ararpaMMaMu, HHOW rpauKoi U MX KOMOMHAIIUSMHU.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBHUS:

. B Xome OOCyXjaeHHss  ydyeOHOro  Marepuajna, pe3yJbTaToB
Ja00paTOPHBIX PabOT U MPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOM
TEMBbl M BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HAa PEIICHUE 3a/la4dl U TOJJICp)KaHUC
0J1aro’KeaaTeabHOCTH OOIIEHHUS,;

. COMNOCTABJISITh CBOU CYXKJEHHUSI C CYXKICHHSIMU JIPYTUX YYaCTHUKOB
yasnora, 0OHapyKUBaTh Pa3IUyUE U CXOJICTBO MO3ULIUIA;

. BBIPAXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

. NyOJIMYHO TPENCTABISATh PE3yJAbTAaThl BBIMTOJHEHHOTO (HU3HYECKOTO
omnbITa (FIKCHEPUMEHTA, UCCIIEIOBAHMUS, IIPOEKTA);

. NOHMMATh W  WCIOJIb30BaTh NPEUMYIIECTBA  KOMaHIHOW U
WHIUBUIYaTbHON paOOTHI P pEIIEHUH KOHKPETHON (hU3MUECKON MPOOIEMBI,

. OpUHUMATh 1€JIM COBMECTHON JIESITENbHOCTH, OPraHU30BBIBATH

JNEUCTBUSL TO €€ JOCTHKEHHUIO: pachpedeisTh poJi, OOCYXAaThb MPOLECCH U
PE3YNIBTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHUX JFOJICH;

. BBITIOJIHSITH CBOIO YacTh Pa0OTHI, JOCTUTasi KAUECTBEHHOIO pe3yibTaTa
[0 CBOEMY HAIIPABJIICHUIO W KOOPAWHUPYS CBOM JIEHCTBHUS C APYTHMMHU UYICHAMH
KOMaH/Ibl;



. OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTEIBLHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.

PeryiasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC ACHCTBUS

Camoopranusanus:

. BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHUTYyalUsX,
TPEOYIOMIUX JIJIsl pelieHus PU3NUYECKUX 3HAHUM;

. OPUEHTHPOBATLCA B PA3IUYHBIX MOAXO0JAaX MPUHATUS PEIICHUI
(MHAMBUYyATBHOE, IPUHATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUM TPyMIoi);

. CaMOCTOSITEJILHO COCTaBJISITh AJITOPUTM pellIeHUs] PU3NUeCcKoi 3a1auun
WIM TUIaHa MCCIEIOBAaHUS C YYE€TOM HMMEIONIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MpeJjiaracMble BapUaHThI PEIICHUH;

. JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

. NaBaTh AQJICKBATHYK OLEHKY CHUTyallUM W TMpeajaraTh IUlaH €€
U3MEHEHNS;

. OOBSACHATh TPHUYMHBI JIOCTHKEHUSI (HEAOCTHMKEHUS) pe3ylbTaToOB
JeSITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ

BBIMIOJTHEHUSI (U3UUECKOTO0 HCCJIEIOBAHUS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, U3BMEHUBIINXCA CUTYAllMH, YCTAHOBJICHHBIX OIMIUOOK, BOZHHUKIITUX
TPYAHOCTEN;

. OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM;

. CTaBUTh ce0s Ha MECTO JPYroro 4ejloBeKa B XOJE CIopa WIH
JUCKYCCHH Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYrOro;

. pU3HABaTh CBOE MPaBO HA OUIMOKY MPH pelIeHUH (HU3MUIECKUX 3a/1a4
WIM B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydeHus B 7 KJjacce TpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAIONTUXCSI YMEHHUIA:

. UCTIONIb30BaTh TMOHATHA: (PU3NYECKUEe W XUMHYECKHE SIBICHHS,
HaOJIOICHNE, SKCIIEPUMEHT, MOJIEIb, TUIOTE3a, CANHUIIB (HU3UUYECKUX BEITUYHH,
aToM, MOJIEKyJla, arperatHbleé COCTOSIHUSI BemlecTBa (TBEpHOE, KHUAKOE,
razoo0pasHoe), MeXaHW4YeCKOe JBI)KEHHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPHSI, PaBHOACHCTBYIOIIAS cuia, negopmainus (ymnpyras,
TJIaCTHYECKasi), HEBECOMOCTh, COOOIAIOIINECS COCYBL;

. paznuyarh sBiIeHus (auddys3us, TEmIoBOE ABUKCHHE YaCTHIL
BEILIECTBA, PABHOMEPHOE JBWKEHHE, HEPABHOMEPHOE JBHXKCHUE, WHEPUUs,
B3aMMOJICHCTBUE TEJ, pABHOBECHE TBEPBIX TEJN C 3aKPEIIEHHON OChIO BpallleHHUS,
nepejaya JaBJICHUs] TBEPABIMU TeNaMH, KUAKOCTIMH M ra3amu, atMocdepHoe
JIaBJICHUE, TJIaBaHUE TeJ, MPEBPAILICHUS MEXaHUUECKON YHEPTHUH) 110 OMUCAHUIO UX



XApaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUMX JTaHHOE
(u3nuecKoe sBICHUE;

. pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpYXaIOIllEM MHUpPE, B TOM 4YHUCIE (DU3UUYECKHE SBICHHUS B MPHUPOAE: MPUMEPHI
IBW)KCHUS C Pa3IMYHBIMU CKOPOCTSAMHU B JKMBOM M HEXUBOW NPUPOJE, AEHUCTBUE
CWJIbl TPEHHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOrO AaBICHUS HA KUBOU
OpraHu3M, IUJIaBaHuUE pbIO, pblYard B TeEJ€ YEJIOBEKa, INPU 3TOM MEPEBOAMTH
MPAKTUYECKYI0 3aJadyy B Y4YeOHYIO0, BBIICNSTh CYIIECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3HUECKUX SBICHUIA;

. ONMKCHIBaTh HU3YYEHHBbIE CBOICTBA Tel M (PU3WYECKUE SBICHUS,
UCTIOJNB3Yys (PU3MYECKUE BENIMUYMHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJA YINPYTOCTH, CUJa TSKECTH, BEC Tea,
CWJIa TPEeHHs, laBiieHue (TBEPJOro Tena, KUJKOCTH, ra3a), BHITAIKMBAIOLIAs CUJla,
MexaHuueckas padoTra, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT CHJIbl, KOI()PUIUEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIUAJIbHAS DHEPTHS), IPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIIOIB3YEMBIX BEITUYMH,
uX OOO3HAYEHUS M EAUHUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (OpMyIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

. XapaKTepru30BaTh CBOMCTBA TeJ, (U3MUECKUE SBJICHHUS U TMPOLIECCHI,
UCHOJb3Yysl MpaBuia CI0XKEHUs cuil (BIOJIb OJHOM NpsAMOi), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, IpaBWJIO paBHOBecHsl pbluara (0J0Ka), «30J0TOE
[IPaBUJIO» MEXAaHUKHU, 3aKOH COXPAaHEHUS MEXaHUYECKOW OJHEPIUH, IIPpU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIUCBIBATh €r0 MaTeMaTHYECKOEe
BBIPAKCHUE;

. OOBSCHATH (PU3MUECKHE SIBJICHUS, MPOLIECCHI U CBOMCTBA TE€d, B TOM
YuClI€ M B KOHTEKCTE CHUTyalMld IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh [IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OObBsICHEHHEe u3 1-2
JIOTUYECKUX I1aroB C OMOpor Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUM,
(pu3nYecKuX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemiatb pacuy€THbIC 3a1ayd B 1—2 NeWCTBHUS, MCHOJB3YS 3aKOHBI U
(GopMysbl, CBSI3bIBAaIOIINE (PU3NUYECKUE BEJIUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS
3aJayMd 3allMChIBaTh KPATKOE YCJIOBUE, IMOJACTaBIATh (pU3MUECKHE BEIUYMHBI B
(GopMysBl U TPOBOJIUTH PacuéThl, HAXOIUTH CIIPABOYHBIC JTaHHBIE, HEOOXOIUMBIE
Ui peuleHus] 3aJad, OLEHUBATh PEATMCTUYHOCTh MOJYUYEHHOM (U3NUYECKOi
BEJINYNHBI;

. pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTH IMPU HNOMOLIA
(¢u3nYecKuX METO/IO0B, B ONHCAHMM MCCIEAOBAaHUS BBLICIATH MPOBEPSIEMOE
IpeanojaoxkeHue (TUMoOTe3y), pas3inyaTh W UHTEPIPETHPOBATH MOJYYECHHBIN
pe3yJIbTaT, HAXOAUThH OIIMOKH B XOJ€E OIBITA, JEJIaTh BBIBOJIBI IO €0 PE3yJIbTaTaM;

. OPOBOJUTH OMNBITHI O HAOMIOACHUIO (U3MUECKUX SBICHUN WM
(u3nueckux CBOUCTB Teil: (HOPMYJIUPOBATH IPOBEPSEMbIE MPEANOIOKEHNUS,



coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYI0BAaHHUSI, 3alIUCHIBATh XOJ OIbITa U
bopMyIHUpPOBATH BHIBOIBI;

. BBIMIOJHATH MPSIMbIE MU3MEPEHUS] PACCTOSHUSA, BPEMEHHU, MAcChl Tea,
0o0BéMa, CWIIBI M TEMIEpaTypbl C HCIOIb30BAHMEM AHAJOTOBBIX M LHU(PPOBBIX
npuOOPOB, 3aMMCHIBATh MOKAa3aHMUs MPUOOPOB C YUETOM 3aJaHHOW aOCOIIOTHOM
IIOI'PEIIHOCTH U3MEPEHU;

. OPOBOAUTH  HCCIEAOBAHUE  3aBUCUMOCTH  OAHOW  (hU3UUECKOU
BEJIMYMHBI OT JPYroil ¢ UCHOJIB30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHKYILETOCS Tela OT BPEMEHU JIBKEHHUS Tela, CUJIbl TPEHHS
CKOJIbKEHHMsSI OT Beca Teja, KayecTBa OOpaOOTKM TIOBEpXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbl TPEHUS OT IUIOIIAAd CONPUKOCHOBEHHUS TEJN, CHJIBI
YyIOPYrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOMIEH CHIBI OT O0BbEMA
NOTPY>KEHHOW YacTH Tejda W OT IUIOTHOCTH >KMJIKOCTHU, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT TNIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBHUM IUIaBaHUs
TEJ, YCIOBUW paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B IUJIAHUPOBAHUU
y4eOHOro MCCIe0BaHMsl, COOUpPaTh YCTAHOBKY W BBINOJHITh U3MEPEHUS, CIIEIYs
NPEJIOKEHHOMY TUIaHy, (DUKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH
¢u3nueckux BETUYMH B BUIE NPEIJIOKEHHBIX TaOMUI] M TpaduKoB, [eaTh
BBIBO/JIbI IO PE3YJIbTATAM HCCIIEIOBAHUS;

. IPOBOAUTH KOCBEHHbIE M3MEpeHUs! (PU3MUECKUX BEJIIUYUH (TNIOTHOCTD
BELIECTBA XUAKOCTHM M TBEPIOIrO Teja, CWIA TPEHUS CKOJBXECHUS, IaBICHHUE
BO3/lyXa, BBITAJIKHUBAIOLIAs CHJIA, JEHUCTBYIOLIas HAa IOTPYKEHHOE B KUIKOCTH
TEJNO, KOA()(PUIMEHT TOJE3HOro JEHCTBUS TMPOCTHIX MEXAHM3MOB), CIEIys
OpE/UIOKEHHON ~ MHCTPYKLIMM: TIPU  BBINOJIHEHWHM  U3MEpPEeHMH  coOupartb
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYMCIISITh 3HAYEHHE HCKOMOW BEJINYUHBI,

. coOmomaTh TpaBWJa TEXHUKH O€30MacHOCTH Tipu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;
. yKa3blBaTh TMPUHIUIBI  JIEHCTBUS MPUOOPOB W  TEXHHYECKUX

YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETpP, COOOIIAIOMIUECS COCYAbl, OapoMeTp,
phIYar, MOJABUKHBIA U HETIOJABUKHBIN OJI0K, HAKIIOHHAS IJIOCKOCTH;

. XapaKTepu30BaTh TMPUHIIMIBI JACHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WUX OMUCAHUSA (B TOM YHCIIE: MOAIIUITHUKH,
YCTPONCTBO BOJOMPOBOJA, THUIPABIMYECKHN TMPECC, MaHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apeoMETp), HUCIOJIb3ysl 3HAHHMS O CBOMCTBax (pU3MYecKux
SBJIICHUN U HE0OXoauMbIe (pr3ndecKre 3aKOHBI 1 3aKOHOMEPHOCTH;

. NPUBOJIUTH TpPUMEPHl (HAXOAUTh HWH(MOpPMAIMI0O O TpPHUMEpax)
MPAKTUYECKOTO UCTOJIB30BaHUS (PU3MUECKUX 3HAHWKA B MOBCEIHEBHOW KU3HU IS
oOecrieueHus 0€30MAaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, COXPAHEHUS 370POBbS W COOJOJIEHUS HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

. OCYHIIECTBIISITh OTOOp WMCTOYHWUKOB wuH(popMmanuu B HHTepHEeTEe B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3aPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHHM



U MyTEM CpPaBHEHHUS DPA3IMYHBIX MCTOYHUKOB BBIAEIATH MH(POPMALMIO, KOTOPas
ABJIAETCS MPOTUBOPEUYMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOI;

. UCIIOJIb30BaTh MpPH  BBINOJHEHUH Y4YEOHBIX 3aJaHU  HAy4HO-
NOMYJSIPHYIO JIMUTEPATypy (PU3UUECKOro COAEpk aHUS, CIPABOYHBIE MaTepHAaIbI,
pecypcel cetu WHTepHeT, Bianerb NpuéMamMu KOHCIIEKTHUPOBAaHUSA TEKCTa,
npeoOpa3zoBaHusl HHGOPMAIUU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILIECHHUS
Ha OCHOBE 2—3 MCTOYHHUKOB MH(OpMAUU (PU3NUECKOTO COACPKAHUSA, B TOM YHUCIIE
nyOJUYHO JefaTh KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB WU Y4eOHBIX
UCCJIEIOBAaHUN, TPU 3TOM TPAMOTHO MCIONB30BATh H3YUYEHHBI MOHATUHHBIN
anmnapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIIEHUE MTPE3EHTALUEH;

. IPU BBIMIOJIHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEIOBAHUN pacTpeesiTh
0053aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTAaBJIECHHBIMH 3aJjadyaMu, CJIEIUThH 3a
BBIMOJTHEHUEM TIJIaHA JIEMCTBUM, aJe€KBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B
JESTENbHOCTh TPYMIbI, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,
YUUTBHIBAsi MHEHHUE OKPY>KAIOIIHX.

K konmy oOyuenus B 8 Kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

. UCIIOJIb30BaTh TOHSTHSI: Macca U pa3Mepbl MOJIEKYN, TEeIIOBOe
JIBMKEHUE  aTOMOB W MOJIEKYJd, arperaTHble  COCTOSIHUSI ~ BEIIECTBa,
KpUCTAINTNYECKUEe W amMop(dHbIe Tella, HACBHIIIEHHBIH M HEHACHIIICHHBIA Tmap,
BJIQXKHOCTh BO3JyXa, TEeMIEpaTypa, BHYTPEHHSS DHEPrusi, TEIUIOBOW JBUTaTElNb,
AIIEMEHTAPHBIN AIEKTPUYECKUN 3apsiji, SJIEKTPUYECKOE I0Jie, MPOBOAHUKUA MU
JURIIEKTPUKH, TTOCTOSTHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

. paznuyarh  sBJIeHUs ~ (TEIJIOBOE€  pACIIUpEHUE U CXKaTue,
TEIUIONEpeaya, TEIIOBOE paBHOBECHE, CMauyWMBaHUE, KaMWUISIPHBIC SIBICHHUS,
UCIIApeHHe, KOHJCHCAIMs, TUIaBIIGHWE, KpHUCTauIM3auus (OTBEp/AeBaHUE),
KUATIEHUe, Tervionepenada  (TEIJIONPOBOJHOCTh,  KOHBEKIHS, HM3Jy4eHHUe),
ANEKTpU3AIUs T, B3aUMOJCHCTBUE 3apsANOB, ICHCTBHUS DIJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBIE MAarHUTOB, JICMCTBIE MAarHUTHOTO TOJISl Ha
MPOBOJHUK C TOKOM, OJIEKTPOMArHUTHAs WHAYKIUSA) 10 OINUCAaHUIO UX
XAapaKTEpHbIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JAaHHOE
dusnueckoe sBICHUE;

. pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3HUYECKUX SBICHUN B
OKpy)XalollleM MHpe, B TOM uucie (U3MYECKUe SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKCHUE W KaMWJUISPHBIE SBICHHUS B TPUPONC, KPUCTAILIBI B
npupone, wuznydyenne ConHua, 3amMep3aHue BOJIOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHHE POCHI, TYMaHa, UHEs, CHera, 3JIEKTPUYECKHE SIBICHUS B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MOJEe 3eMIIH, Apeiid MONOCOoB,
pOJIb MarHUTHOI'O MOJIS ISl JKM3HM Ha 3emile, MOJISIPHOE CHUSHUE, NPU 3TOM
NIEPEBOJIUTh MPAKTUYECKYIO 3aJady B Y4YEOHYI0, BBIICIATh CYLIECTBEHHBIE
CBOMCTBA (MpU3HAKK) PU3HUECKUX SIBICHUH;



. ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel H (DHU3UYECKUE SIBICHHSI,
UCTIONIB3YST  (PU3WYECKWe BeTWYMHBI (TeMIeparypa, BHYTPECHHSS DHEprus,
KOJIMYECTBO TEIUIOTHI, YAENbHAs TEIUIOEMKOCTh BEIIECTBA, YAENbHAS TEIUIOTa
IUTaBIICHUS, YZAENbHAsl TEeIUIoTa MapooOpa3oBaHUs, yAENbHAas TEIIOTa CropaHwUs
TOIUTMBA, KOA()(PHUITMEHT MOJIE3HOTO NEWCTBHS TEIJIOBOW MAITUHBI, OTHOCHTEIbHAS
BJIQKHOCTh BO3JyXa, OIEKTPUUECKHHA 3aps], CcHJIa TOKa, DJIEKTPHUECKOE
HaIpsHKCHHUE, COTPOTUBJICHUE MPOBOJIHUKA, YACIBHOE COMPOTHUBIICHUE BEIICCTBA,
paboTa W MONIIHOCTH JJICKTPUYECKOrO0 TOKAa), TMPU OMHCAHWH IPABUILHO
TPAKTOBaTh (DU3MYECKUH CMBICI HCIONB3YEMBIX BEIUYMH, OOO3HAYEHUS U
SAVHUIIBI (PU3UYECKUX BEIIMYMH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIIUEC JIAHHYIO
(GU3HYECKYI0 BEIMYHUHY C JPYTUMH BEIIMYMHAMH, CTPOHMTH TPa(UKU HU3YUCHHBIX
3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH;

. XapaKTepHU30BaTh CBOMCTBA Tej, (PU3MYECKUE SIBICHHUS M TPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEICCTBA, NMPHUHIUI CYIEPIO3UIMU IOl (Ha Kav4eCTBEHHOM YPOBHE), 3aKOH
cCOoXpaHeHus 3apsiia, 3akoH OMa i yyacTka 1emnu, 3akoH [xoyns—JIeHma, 3akoH
COXpAaHCHHUS SHEPTHUH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M
3aIKMCHIBATh M0 MAaTEMAaTHUECKOE BBIPAKCHHCE,

. OOBSACHATh (PU3NYECKHE TPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTCKCTEC CHTyalluid MPaKTHKOOPUCHTUPOBAHHOTO  XapaKTepa: BBIABIATH
NPUIMHHOCIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTUYECKHX IIaroB ¢
ormopoit Ha 1-2 M3y4YEHHBIX CBOMCTBA (U3MUECKUX SBICHHUM, GU3NICCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEHH;

. pemars pacdy€THbIC 3a7aud B 2—3 JCHCTBHSI, MCIONB3YS 3aKOHBI U
(GopMyIBI, CBSI3BIBAIOIINE (PU3NUYCCKUE BEIUYMHBI: HA OCHOBE aHAW3a YCJIOBHUS
3aJja4d 3alHChIBaTh KpaTKOE YCJIOBHE, BBIBIATH HEIOCTATOK JJAHHBIX IS
pelieHus 3a/1a4u, BEIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOIUMBIE IS €€ PeIICHUS,
IPOBOJIUTH PACYEThl U CPAaBHUBATH MOJYyYEeHHOE 3HAYCHHE (DPM3MUCCKON BEITMUMHEI
C U3BECTHBIMU JIAHHBIMH;

. pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh IPH ITOMOIIH
¢u3nuecknux  METOJOB, WCIIOJNB3ysl ONMHCAaHWUE  HWCCJICAOBAHMS, BBIIEIATH
MPOBEPsIEMOE TPEINOIOKEHUE, OLIEHUBATh MPABUIBHOCTH TOPSIKA MPOBEICHUS
WCCJIeI0BAHMUS, JIeJIaTh BBIBO/IBI,

. IPOBOAUTH OMNBITHl MO HAOMIOMEHNUIO (HU3UYECKUX SBICHUA WIH
¢uznuecknx CBOWCTB Ten (KamWJUIAPHBIE SIBICHUSA, 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro o0béma, TeMIepaTyphl, CKOPOCTH TPOIECCa OCTHIBAHUS W
HAarpeBaHWs TMPU MIIYYCHUHM OT I[BETa U3IydarIed (TOrIonaroneil)
MOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATyPhl KUAKOCTH U TUIOIIAIH
e€ MOBEPXHOCTH, DJICKTPHU3ALUSA TEJI M B3aUMOJCHCTBUE DICKTPUUCCKUX 3aPSJIOB,
B3aMMOJICUCTBHE TOCTOSIHHBIX MAarHWTOB, BH3yajW3allMisl MAarHUTHBIX IOJICH
MOCTOSIHHBIX MAarHuTOB, JCHCTBUS MAarHUTHOTO TOJS Ha TPOBOJHUK C TOKOM,
CBOMCTBA JJICKTPOMArHWTa, CBOMCTBA JJIEKTPOJBHUTATENS TOCTOSHHOTO TOKA):
dbopMynHpoBaTE TPOBEpPSEMBIC MPEATNOIOKEHUS, COOMpaTh YCTAaHOBKY U3



MPEMJIOKEHHOTO O00OpYy/IOBaHMS, OINMCHIBATh XOJ OMNbITa U (POPMYIUPOBATH
BBIBO/IbI;

. BBIIIOJIHATL MPSIMBIE U3MEPEHUsT TEMIEpPaTypbl, OTHOCUTEIILHOM
BJI&JXHOCTU BO34YyXa, CWIbl TOKA, HANPSKEHUs C HUCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U TaTYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHl U3MEPEHUN
C yu€TOoM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

. OPOBOAUTH  HCCIEAOBAHUE  3aBUCUMOCTH  OAHOW  (hU3UUECKOU
BEJIMYMHBI OT JPYroll C HCIIOJIB30BAHUEM MPSAMBIX H3MEpPEHUN (3aBUCUMOCTD
COIIPOTUBIICHUS NPOBOAHMKA OT €T0 JUIMHBI, IUIOIIAAU IONEPEYHOIO CEYCHUS U
YAEIBHOIO COIPOTHBIICHUs BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, WAYIIETO 4epes
IIPOBOJHUK, OT HAIIPSKEHUs HA IPOBOIHUKE, UCCIIEIOBAHUE I10CIIEI0BATEIBHOIO U
napajuleIbHOr0  COSAMHEHWH MPOBOAHUKOB): IUIAHUPOBATH  HCCIEJOBaHUE,
coOupaTh YCTaHOBKY W BBINIOJHATH MU3MEPEHUS, CIENys MPEII0KEHHOMY IJIaHy,
(¢uKcUpOBaTh pPe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl U rpadUKoOB,
JI€J1aTh BBIBOJBI 110 PE3YJIBTATAM MCCIIEIOBAHUS;

. IPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BETUYMH (y/AelIbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIEHHWE MPOBOJHMKA, paboTa M MOIIHOCTH
AJNIEKTPUUECKOr0 TOKA): MIIAHUPOBATh M3MEPEHHMsI, COOMPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIlIeaysl MPEIJIOKCHHOM MWHCTPYKUMHU, U BBIYUCIATH 3HAYCHUE
BEJINYUHBI;

. coONroaTh TpaBWiIa TEXHUKH O€30MacHOCTH TMpH padoTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;
. XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS HW3YYCHHBIX TPHOOPOB W

TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHUs (B TOM YHCIE: CHUCTeMa
OTOIUICHUSI JIOMOB, THUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJIBTMETP,
CUETUMK  DJICKTPUYCCKOW  DHEPTHUH,  OJICKTPOOCBETHUTEIbHBIC  MPHUOOPHI,
HarpeBaTelIbHBIC AJIEKTPONPUOOPHI (IPUMEPHI), FICKTPUICCKUE MPEIOXPAHUTEIH,
DJIGKTPOMArHUT, 3JIEKTPOJBUTATEIh IOCTOSHHOTO TOKA), HWCIOJB3ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUN M HEOOXOquMBbIe (DHU3NUECKIE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPOWCTBA M M3MEPHUTEIHHBIC
npubOpsl MO CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KUJIKOCTHBIA TEPMOMETD,
TEPMOC,  TICUXPOMETP, THUTPOMETpP, JBUTATEelb BHYTPEHHEIO0  CTOPAaHWSI,
AJNIEKTPOCKOI, pPEOCTaT), COCTaBISATH CXEMbl DJJIEKTPUUYECKUX LEMmerd C
MOCJICIOBATEIPHBIM W TApajUICIbHBIM  COCIMHEHHEM JJIEMEHTOB, pas3inyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB DJICKTPUUYCCKUX IICTICH;

. NPUBOJIUTH TpPUMEPHl (HAXOAUTh HWH(MOpPMAIMI0O O TpPHUMEpax)
MPAKTUYECKOTO UCTOJIB30BaHUS (PU3MUECKUX 3HAHWKA B MOBCEIHEBHOW KU3HU IS
oOecrieueHus 0€30MAaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, COXpPAHEHHUS 3/I0POBbS U COOJIONCHHUS HOPM DSKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

. OCYHICCTBIISITh TMOUCK HHPOpMAHUu (U3UIECKOTO COJACPNKAHUS B
HNuTepHeTe, HA OCHOBE MMEIOIINUXCS 3HAHUH U MTyTEM CPaBHEHUS JOTIOTHUTEIBHBIX



WCTOYHUKOB BBIACIATh MH(OPMAINIO, KOTOpas SBISETCS MPOTHBOPEYHUBON WU
MOKET OBbITh HEIOCTOBEPHO;

. UCTIOJh30BaTh TPU  BBINOJHEHUH Yy4YEOHBIX 3aJaHUN  HAy4dHO-
MOMYJSAPHYIO JIUTEPATypy (HU3HUECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTEepUAIbI,
pecypcbl cetn MHTepHeT, BiageTh NpuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HHGOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. C03/1aBaTh COOCTBEHHbBIC MTUCHMEHHBIC U KPATKHE YCTHBIE COOOIICHMS,
0000111ast nH(GOPMAIUIO U3 HECKOJBKUX UCTOUHUKOB (PU3UYECKOTO COAEPIKAHMS, B
TOM  YWCi€ NOyONWMYHO  TPEACTaBISATH  Pe3ydbTaThl  MPOEKTHOW  WJIU
MCCIIEZIOBATEIBCKOM MEATEIBHOCTH, TIPH 3TOM TPAMOTHO MCIOJIb30BaTh N3YYCHHBIH
NOHATUHHBIA  anmmapaT  Kypca  (U3HKH, CONPOBOXKIATh  BBICTYIUICHHUE
IIPE3CHTAlNEN;

. NpY BBHIMIOJTHEHUN y4YEOHBIX MPOEKTOB U HMCCIEAOBAHUN (PU3NIECKUX
IPOIIECCOB  pacTpeAesiaTh OOS3aHHOCTH B TPYNIe B COOTBETCTBHH C
TIOCTaBJICHHBIMU 3aJja4aMH, CIEAWTh 3a BBIIOJIHEHWEM IUTaHA JEHCTBUH W
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJl B JEATEIBHOCTD
TPYIIIbI, BEICTpaBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTH
paspemiatb KOHGIUKTHI.

K koHiy oOyueHuss B 9 Kjacce MpeIMETHBbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOIINXCS YMEHUI:

. UCMOJIb30BaTh IOHATHA: CHCTEMa OTcuéTa, MaTepuanbHas TOUKa,
TPaeKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUUECKOTO JIBWKEHUS, nepopmanus (ynpyras,
IUIACTUYECKAs), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb WU
Heperpys3ku, LEHTP TAKECTH, a0COIIOTHO TBEPOE TEJIO, LIEHTP TSHKECTU TBEPIOTO
TeJla, paBHOBECHE, MEXaHUYECKHE KoJIeOaHUS U BOJHBI, 3BYK, HH(pPa3ByK H
YABTPa3BYK, 3JEKTPOMArHUTHbBIE BOJIHBI, LIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTATbHO30PKOCTh, CHEKTPBl MCIYCKAHMS M IOTJIOLIEHUS, anbda,
0era- 1 raMMa-u3JIy4eHUs, U30TOIbI, AI€pHAsI SHEPTreTHKA,;

. pa3inuyaTh SIBJICHUS (paBHOMEpHOE u HEpaBHOMEPHOE
OpSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE,
cBOOO/IHOE  TajJeHWe Tejl, pPaBHOMEPHOE JIBUJKEHHE 10  OKPYKHOCTH,
B3aMMOJCMCTBHE Te€J, pPEaKTHBHOE JBIDKEHHE, KOJIeOATeNbHOE JIBUYKEHHE
(3aTyxaromMe M BBIHYXJIECHHbIE KoyieOaHUs), PE30HAHC, BOJIHOBOE JIBHI)KEHUE,
OTpa’keHHUE 3BYKa, MPSIMOJIMHEHHOE paclpOCTpaHEHNE, OTPAKEHUE U IIPETIOMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPaKCHUE CBETA, PAa3JIoKeHHUE OEJI0ro CBETa B CHEKTP
U CIOXKEHHE CIEKTPaJbHBIX I[BETOB, JAHCIEPCHS CBETa, €CTECTBEHHAs
pPaZMOaKTUBHOCTh, BO3HHUKHOBEHHME JIMHEHYATOTO CIEKTpa HW3JIyYeHHUs) II0
OINMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX
JTaHHOE (PU3NUYECKOE SBJICHUE;

. pacrno3HaBaTh TMPOSBICHHE U3YUYECHHBIX (U3NYECKUX SBICHUNU B
OKpy’XaroleM Mupe (B TOM 4Hcie (U3UYeCKHe SBICHHUS B MPUPOJAE: MPUIUBBI U
OTJIHBBI, JBMKEHHE MUaHeT CONHEYHON CHUCTEMBI, PEAKTUBHOE JIBUKEHHE >KUBBIX
OpPTraHMU3MOB, BOCIPHUSTHE 3BYKOB >XHUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHUYECKUE



BOJIHBI, I[yHaMH, 3X0, 1[BETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOJIE, OUOIOTUYECKOE
JEUCTBHE BUAUMOTO, YyIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO U3IY4YCHUH,
€CTECTBCHHBIM paAUOAaKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pPaJUO0aKTUBHOE
U3JIy4YeHUE TPUPOJHBIX MHUHEPAJOB, ACHCTBUE PAJIMOAKTUBHBIX HU3IYYCHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTRA (TPU3HAKU) (DU3NUECKUX SIBJICHU;

. OMHUCHIBATh HU3YUYCHHBIE CBOWCTBAa Tel U (U3MYECKUE SIBJICHUS,
UCIIONB3Yysd (PU3UYECKUE BETUYUHBI (CpPEIHSIE U MTHOBEHHAs CKOPOCTh Teja IMpHU
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHUE, TIEpeMeleHre, MyTh, YIII0OBas CKOPOCTh,
CWJIa TPEHMs], CUJia YIPYTOCTH, CHJIA TSYKECTH, YCKOPEHHE CBOOOJIHOTO MajeHMS,
BEC Tea, UMIIYJIbC TeJla, UMIYJIbC CHUJIbI, MEXaHW4eckass paboTa W MOIIHOCTH,
NOTEHIMAJIbHASsT DHEPrus Teja, TMOJHATOrO0 HAaJ IOBEPXHOCTHIO  3EMIIH,
NOTCHIMATbHAS DHEPrUs CXKaTOM MPYKUHBI, KUHETUYECKAs HHEPrus, IOJIHAs
MeXaHU4ecKasi YHEPTHsl, IEPUOJT U YacTOTa KOJIeOaHUH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTeslb MPEIOMIICHHUS CPEIbl), TPH
OMHMCAHUU TMPABWJIHHO TPAKTOBATH (PU3MUYECKUM CMBICJ HCIOJIb3YEMbIX BEJIMYHH,
o003Ha4YeHUs] U CAUHUIBI (U3UYECKUX BEJIMYHUH, HAXOIUTh (HOPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMU BEIIMYUHAMHU, CTPOUTH
rpaduKu N3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIUYMH;

. XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHHUS W TPOIECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUSI DHEPTUU, 3aKOH BCEMUPHOTO TIATOTEHHUSI, PUHLIUI
CYNEepHO3ULUHA CHUJl, NPUHLMI OTHOCUTEIBHOCTH ['anmunes, 3akoHsl HproTOHa,
3aKOH COXPAHEHHS UMIIYJIbCA, 3aKOHBI OTPaKEHUSI U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHMs 3apsAJ0BOTO U MACCOBOI'O YHUCEJ MPU SANEPHBIX PEAKIUAX, [IPU ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHCBIBATH €r0 MaTeMaTHYECKOe
BBIPAXKCHUE;

. OOBSACHATh (PU3UYECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBIABISATH
IPUYHUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX II1aroB
C omopoil Ha 2—3 HU3Y4YEHHBIX CBOWCTBAa (DU3NUYECKUX SBICHUH, (PU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

. pemath pacy€THbIC 3a7aud (OMHpAIOIIHECs Ha CUCTeMy H3 2-3
YpaBHEHMI1), HCHONB3Ysd 3aKOHBI W (OpPMyYIbI, CBA3BIBAIONIME (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaju3a YCJIOBUS 3aJayd 3allUChIBATH KPAaTKOE YCIOBHE,
BBISIBIISITh HEAOCTAIONIME WM W30BITOUHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U
dbopMynbl, HEOOXOAMMBIC ISl PEIICHHs, MPOBOIUTH pPac4YE€Thl M OICHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYNHEI;

. pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MNPHU MOMOIIU
¢u3nuecknx METOJOB, WCIIOJNB3ys ONHCAHWUE  HWCCJICJAOBAHMS, BBIICIATH
MpOBEPSiIEMOE MPEAINOJIOKEHNE, OLUEHUBATh MPAaBUIBHOCTh MOPSJAKA MPOBEIICHUS
UCCIIEIOBAHUS, JI€NIaTh BBIBOAbI, HHTEPHPETUPOBATH PE3YIbTAThl HAOIIOJCHUN U
OTBITOB;



. IOPOBOJUTH ONBITHI O HAaOMIOACHUIO (HU3MUECKUX SBICHUU WM
¢uznuecknux CBOMCTB Ten (uM3yyeHue BTOporo 3akoHa HproToHa, 3aKoHa
COXpaHEHHUsI DHEPTUHU, 3aBUCUMOCTH Teprojia KoieOaHui MPYy>KMHHOTO MasTHUKA
OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTYABI MaJbIX
KoJIeOaHUil, MPSIMOIMHEHHOE PAaCIPOCTpaHEHUE CBETa, pa3lioKeHHEe Oenoro ceera
B CIIEKTp, W3YYCHHE CBOWCTB HM300pakeHHS B IJIOCKOM 3€pKalleé W CBOWCTB
n300paxkeHus TMpeAMeTa B coOuparomieil JuH3e, HaOJIoJACHUE CIUIONIHBIX |
JMHEWYATBIX CIIEKTPOB H3IYUYCHHS): CAMOCTOSITENIBHO COOMpATh YCTAaHOBKY W3
U30BITOYHOTO HaOOpa 00OPYIOBaHMSI, OMHUCHIBATH XOJ OIBITa M €ro Pe3yJbTaThl,
(GopMyTUpPOBATH BHIBOIBI;

. NPOBOJIUTH TpPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEpEHUH,
OTpesieNisisi CpefHee 3HaueHHEe H3MepsSeMOl BeMMYWHBI ((POKYCHOE pPAaCCTOSHUE
coOuparomieli  JHH3bI),  OOOCHOBBIBaTH  BBIOOp  cmoco0a  WM3MEpeHHUs
(M3MepUTenbHOro Mpubdopa);

. NPOBOJIUTh HCCJICIOBAHUE 3aBHCHUMOCTEH (DM3MUECKUX BEIHYMH C
UCTIOJh30BAaHUEM TMPSMBIX HW3MEPEHHH (3aBHCHMOCTH ITYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKEHWW O€3 HadadbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTeMaTUYECKOTO MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa
OT yIVla TaJeHUs W Yyrja TpeJoOMJICHHs OT yrja TMajeHus): IUIaHHPOBAThH
MCCIIEJIOBAaHNE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTAaThl
MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJAE TaOIMUI] U TpadUKOB,
JIeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

. IPOBOAUTH KOCBEHHbIE M3MEpPEHUS (PU3UUECKHX BEIUYUH (CpemHss
CKOPOCTh W YCKOPEHHE Tella TpPH PABHOYCKOPEHHOM [BH)KEHUU, YCKOPEHHE
CBOOOJHOTO MajJieHus, KECTKOCTh MPYXUHBI, KOADOUIIMEHT TPEHUS CKOIBKECHHUS,
MexaHu4yeckas pabora W MONIIHOCTh, YacToTa MW TEPUOa  KoJieOaHMA
MaTEMaTUYECKOTO M TPY>KUHHOTO MAasiTHUKOB, ONTHYECKasl CUJia COOMpAroIIei
JUH3bI,  PAJAMOAKTHBHBIM  (OH):  IJAHUPOBATH  HW3MEPEHHs,  COOHMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIIMOJIHSATH U3MEPEHUS, CIEAYys MPEI0KEHHOM
WHCTPYKIIMH, BBIYUCIISATh 3HAYEHUWE BEIUYUHBI M aHAIU3UPOBATH IOTy4YEHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEIHOCTH U3MEPEHNUN;

. coOmoaTh TpaBWiIa TEXHUKH O€30mMacHOCTH TMpu  paboTe ¢
1a60paTOPHBIM 00OPYIOBAHUEM;
. pa3nu4aTh OCHOBHBIC MPU3HAKM M3YYEHHBIX (PU3UYECKUX MOJIETEH:

MaTepHalibHas TO4Ka, a0COIOTHO TBEPAOE TENO, TOUYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKasl JINH3a, [JIaHETapHasl MOJIETb ATOMa, HYKJIOHHAsI MOJIETIb AaTOMHOTO $]1pa;

. XapaKTEepU30BaTh MPUHLMIBI JEUCTBUS H3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOMl HAa HMX ONMUCAHUS (B TOM YHCIE: CIUIOMETP,
JNATYMKU TOJIOKEHUS, PACCTOAHUS U YCKOPEHUS, PAKeTa, 3XO0JIOT, OYKH, IEPHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOMABI, CIIEKTPOCKOI, O3UMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOWCTBAX (PU3MYECKUX SBICHUH U
HeoO0XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



. UCTIOJB30BaTh CXEMBbl U CXEMaTHYHbIE PUCYHKH HW3YYCHHBIX
TEXHUYECKUX YCTPOWUCTB, W3MEPUTENBbHBIX NPUOOPOB W  TEXHOJIOTHUECKHX
MPOIECCOB TMPH PEIICHUU YYEOHO-TPAKTHUUECKUX 3a/1a4, ONTHUYECKUE CXEMBI IS
MOCTPOEHUS N300pAKEHUI B IJIOCKOM 3€pKajie U cOOUparoLIeH JIMH3E;

. NPUBOANTH TpPHUMEPHl (HAXOAWTH WH(GOPMALMIO O TMPHUMEPax)
MPAKTHYECKOTO MCIONh30BAHMS (PU3NUCCKUX 3HAHUI B MOBCETHEBHON >KU3HH IS
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMHU
yCTPOWCTBAMHU, COXpPAHEHHUS 3J0POBbSI U COONIONEHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

. OCYIIECTBJIATh TOUCK HHPOpMAIMK (U3HUYECKOTO COJCPKAaHUS B
HuaTepHeTe, caMOCTOSTENbHO (DOPMYIHpYsST TMOUCKOBBIA 3aMpOC, HAXOIUTH MYTH
OTIpe/IeTICHNs] JJOCTOBEPHOCTH TOJIYyYeHHOW HH(OpPMAIMM HA OCHOBE MMEIOIIUXCS
3HAaHUH ¥ TOTIOJHUTEIHHBIX HCTOYHHUKOB;

. UCTIOJB30BaTh TPU  BBINIOJHEHUH Yy4YEOHBIX 3a/JaHUN  HAydHO-
HOMYJIIPHYIO JINTEPATYpy (U3HUECKOTO COJEpKaHUs, CIPAaBOYHBIC MaTepHabI,
pecypcbl cetn MHTepHeT, BlIageTh NpuéMaMyd KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpa3zoBaHUs HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHCTEMEI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HWH(OpPMAIMH W3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COJCpIKAHUS,
NyOJIMYHO TPEJCTABIATh PE3yJdbTaThl TPOCKTHOW WM HUCCIIEI0BATEIBCKOM
JESITeIbHOCTH, IPU 3TOM TIPaMOTHO MCIOJIb30BaTh H3YyUYEHHBIH IOHATUMHBIN
anmapaT M3y4yaemMoro pasieia (U3MKM U COIpPOBOXJATh  BBICTYIJICHHE
npe3eHTanueil ¢ yaéToM 0coOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 3
TPOCHHE H CROHCTRA BEMiecTa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 9 1 5
CIVIOBHIC MPOTCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 12
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 4 1 bubnuoreka [IOK
' U UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 10 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 5 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 5
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 24
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 36 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 4 1 bubmmoreka [IOK
' OTACAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 Bsaumoneiicteue Te 4 1 1
HMOACHCTRHC TET https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHUSI 3 1
p https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 11
Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
bu6 OK
2.1 Mexannueckue KojieOaHus 2 1 nomorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 2 1 1
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 4
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 1 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHHSA
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 2 1 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2 JI 0 2 1
HH3BLT OIITHHCCKHIE NPHOOPST https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 3] 2 1
ASTOACHHE DEIOTO CBeta B CLCKIP https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 6
Pa3pen 5. KBaHTOBLIE SIBJEHHUS
51 Hcnyckanue v MOrIoneHrne CBeTa arToMOM 2 1 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 2 1
TPOCHHE ATOMHOTO Apa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 s 1
/ICPHBIC peakiutn 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 7
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6. IToBTOpEHUE NMPOITIEHHOTO MaTepraia 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 12



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

8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHus!

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKO M
TEOPUHU U UX OTNIBITHBIE
MOJTBEPKIeHH. Macca u
pa3Mep aTOMOB M MOJIEKYJT

bu6moreka [IOK
https://m.edsoo.ru/ff0a5256

Monenu TBEpAOTO, )KUAKOTO U
ra3z000pa3HOr0 COCTOSTHUN
BentecTBa. OObsICHEHHE
CBOWCTB TBEPJIOTO, JKUIKOTO H
raz000pa3HOro COCTOSTHUN
BEIIEeCTBA HAa OCHOBE
MOJIOYKEHUH MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU

Kpucrannuueckue u
amop¢usbie Tena CMauyrBaHue
Y KaluJUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0a540e

TemoBoe pacmupenue u
cxarue Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JBM)KEHUS YaCTHULL

BHyTpeHHsIs SHEPTHS.
CrocoObl U3MEHEHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

BHYTPEHHEH 3Hepruu Buasl
TEIUIONEPEIaun

KonndaecTBO TENI0THI.

V nenpHasg TEIIIOEMKOCTH
YpaBHEHHE TEMIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE paBHOBECHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5530

JlabopaTtopHnas pabota
"UccmenoBaHue IBICHUS
TEII000MeHa Ipu
CMEITUBAaHNN XOJOIHON 1
ropsiueit Boapl" Pacuer
KOJIUYECTBA TEIUIOTHI,
HEO00XOIUMOTO I
HarpeBaHus Teaa u
BBIJICTISIEMOTO UM TIPH
OXJIAXKICHUHT

bu6moreka [IOK
https://m.edsoo.ru/ff0a5a26

JlaGopaTtopHnas pabota
"OnpeneneHne yaeabHOR
TEIJIOEMKOCTH BerlecTna"
DHeprus ToruBa. Y ieabHas
TEIJIOTa CTOPAHMS

[1naBnenue u oTBepAEBaHHE
KPHCTAJUIMYECKHUX TEL.

VY nenbHas TemoTa MiaBlIeHus
JIaGoparopHas paboTa
"OnpeneneHue yaeabHOU
TETUIOTHI MJIaBJICHUS JIbJA

bubnuoreka [JOK
https://m.edsoo.ru/ff0a5c60

10

[TapooGpa3oBanue u

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

KOH/JICHCAIIHSL.
Hcnapenne.Kunenue.

VY enpHas Tennora
mapooOpazoBaHus U
KOHJICHCAlUH. 3aBUCUMOCTh
TEMIIEpaTyphbl KUTICHHS OT
aTMOC(hepHOTO TaBJICHUS

https://m.edsoo.ru/ff0a6412

11

BiaxxHoCTh BO3TYyXA.
JlabopaTtopHnas pabota
"Onpenenenue
OTHOCHUTEIBbHOM BIXKHOCTH
Bo3ayxa" Pelrenue 3amad Ha
oTpeieTIeHNE BIAKHOCTH
BO3/IyXa

bu6moreka [IOK
https://m.edsoo.ru/ff0a65c0

12

[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneil. [laposas
TypOuHa. JIBuraTens
BHyTpeHHero cropanus KITJ]
TEIUIOBOTO JABUTaTENsl.
TenoBbie qBUTATENU U
3aIuTa OKpyKaroueil cpebl

bu6moreka [IOK
https://m.edsoo.ru/ff0a6976

13

3aKOH COXpaHEHUs U
MpEeBpaIeHUs YHEPTUH B
TEIJIOBBIX ITPOIIeccax
KonTtponbHas padoTa o teme
"TennoBrie ABJICHUS.
W3meHeHue arperatHbix
COCTOSIHUH BemiecTna"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7088

14

QHCKTpI/ISaHI/IH TCII. I[Ba poaa

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

IIEKTPUYECKUX 3apSAI0B
Ypok-uccienoBaHue
"DnexTpu3anus Tein
MHJyKIUEH U IIpU
CONIPUKOCHOBEHUU"
B3anmoeiictBre 3apsKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/ff0a6a98

15

DIEeKTPUYECKOE TOJIE.
HanpsixeHHOCTB
AIIEKTPUYECKOTO MOJISL.
[TpuHIMTT Cynepno3uiuu
AIEKTPUYECKUX TOJIEH
Hocwnrenn snekrpruecknx
3apsa0B. DJIEMEHTAPHBIN
3apsa. CtpoeHue atoma

16

[TpoBOAHMKY W AWDITIEKTPUKH.
3aKOH COXpaHEHUsI
ANEKTPUIECKOTO 3apsijia
Pemrenue 3agau Ha
MMPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apSI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

17

DNEKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHSL.
HcTouHUKH 2IEKTPUIECKOTO
ToKa JleiicTBus
3NEKTPUYECKOTO TOKa Y POK-
ucciegoBanue "Jleiicteue
3NEKTPUYECKOTO MOJISI Ha
MIPOBOJIHUKY U AUDJIEKTPUKH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

DNEeKTPUUYECKUM TOK B
MeTaJuIax, KHUJIKOCTIX U ra3ax
DneKkTpuyecKas 1enb 1 e
cocraBHbIe yacTn CHiia ToKa.
Jlaboparopnas paboTa
"N3mepenue u peryinpoBaHue
CHUJIBI TOKA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

DNeKTpUUYECcKOe HaMpsKEHHE.
BoabsT™merp. JIabopaTopHas
pabota "U3mepenue u
peryJIMpoBaHUE HANPSIKEHUA"
ConpoTuBieHNE NPOBOJHUKA.
VY enpHO€ CONpOTUBIICHUE
BEIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff0a72fe

20

JlaGopaTtopHnas pabota
"3aBUCHUMOCTb
ANEKTPUYECKOTO
COMPOTHUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, IJIOUIaAx
MONIEPEYHOTr0 CEYCHUS U
Marepuana" 3aBUCUMOCTh
CHJIBI TOKA OT HAIPSHKEHHUS.
3akoH OMa Ui yyacTka Lenu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

JlaGopaTtopHas pabota
"UccneqoBaHue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3
PE3UCTOp, OT CONPOTUBIICHUS
pe3UCTOpa U HAMPSHKEHUS HA
pe3ucrope"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

IlocnenoBarenbpHOE U
napajieIbHOE COCTUHEHUS
HpOBOl[HI/IKOB

22

Jlaboparopuas padoTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MOCJIE0BATETILHOM
COEJIMHEHUU JIBYX
pe3ucTopos"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

JlabopaTtopHnas pabota
"[IpoBepka npaBuiIa I CUIIbL
TOKa IpU MapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pemrenue 3agag Ha
NpUMeHEeHHe 3akoHa OMa Jiist
Pa3INYHOTO COETUHEHUS
MIPOBOJIHUKOB

24

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

25

JlaGopaTtopHnas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JEKTPUYECKOTO
ToKa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

DJNEeKTpUYECKUe e U
MOTPEOUTENN IIEKTPUIECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

27

KonTposnpHas paboTa o teme

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

"DneKTpuuecKue 3apsapl.
3apspKeHHBIE Tella U UX
B3aUMOJICHCTBUS.
[TocTOSHHBIN 2IEKTPUYECKUN
TOK

https://m.edsoo.ru/ff0a83f2

28

ITocTossHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Ypok-uccnenoBanue
"N3yuenue noneu
NOCTOSIHHBIX MAarHUTOB"

30

MaruautHoe nojie. MarautHoe
oJjie 3eMJIH M €ro 3HaYECHUE
IUTS JKU3HU Ha 3eMile

31

OnbiT OpcTena. MaruutHoe
T0JI€ AJIEKTPUUYECKOTO TOKa
MarauTHO€E 10Ji€ KaTYIIKH C
TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

[Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydyenue nencTBUs
MAarHUTHOTO IOJIA Ha
MPOBOJIHUK C TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ala

33

DJIEKTPOABUTATENb
MOCTOSTHHOTO TOKa.
Hcnonn3oBanue
3JEKTPOIBUTaTENE B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcroprte. JlabopaTtopHas



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

pabota "KonctpynpoBanue u
n3yudeHue paboTbl
3eKTpoABUTaTess"

34

SHEpPruun

OnsiTel @apanes. 3akoH
3IEKTPOMArHUTHOU
naaykuuu. [Ipasuno Jlenna
OnekrporeHeparop. CrocoOs
MTOJTYYEHUS MIEKTPUIECKON https://m.edsoo.ru/ff0a8ef6
SHEPTHH.
BO300HOBIISIEMBIX UCTOYHHUKAX

bu6moreka [IOK

DNEeKTPOCTAHIUU Ha

35 "DIeKTpUIeCcKHue U 1

KonTponbHas paborta o teme

MAarHuTHBIC ABJICHHUA

bu6moreka [IOK
https://m.edsoo.ru/ff0a90cc

36 peseps

2 3 14.5

IIpoBepsiemble TpeOOBaHUS K Pe3y/IbTATaAM OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHOM MporpaMMEI (8 Ki1acc)

Kox mposepsiemoro

[poBepsiemble IpeMETHBIE PE3YIbTAThl OCBOSHHS OCHOBHON 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus

pe3ynbrara

1.1 HCIIOIb30BaTh TIOHSTHS

1.2 pa3nuyaTh SBJICHHS N0 ONMCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JTAHHOE (hH3UUYECKOE SIBIICHUE

1.3 pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX SIBICHUN B OKPYXKAIOIIEM MHpPE, B TOM 4ucie (GU3NUECKUE SBICHUS B MPUPOJE, PU
9TOM TEPEBOIUTH MPAKTHYESCKYIO 33/1a4y B Y4eOHYIO, BBIICISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUIECKHX SIBICHHUH

14 OIKCHIBATh U3YYCHHBIE CBOMCTBA TeN M (DU3UUECKUE SBICHUS, UCHONB3Ysl (PU3MUECKUE BEIUYMHBI, IPU ONMMCAHUM TPABUIBHO TPAKTOBATH
(U3NUECKUI CMBICIT UCTIOJb3yEMbIX BEIIUYUH, O003HAUCHUS M CAWHHIBI (HU3MYECKUX BEIUYMH, HAXOIUTh (POPMYIbI, CBS3BIBAOIINE
JIAHHYIO (PU3MYECKYIO BEIUYUHY C IPYTUMHU BETHYHHAMHE, CTPOUTH rpa)MKH N3YICHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIHYHH

15 XapaKTepU30BaTh CBOMCTBA Tell, (DU3UUECKUE SIBICHUS M MPOLECCHI, HCIONB3Ys H3y4YCHHBIC 3aKOHBI, [IPU ITOM JaBaTh CIIOBECHYIO
(OpPMYIHPOBKY 3aKOHA M 3aMUCHIBATH €0 MATEMATHIECKOE BhIPAKECHHE

1.6 OOBACHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIC M B KOHTEKCTE CUTYAlUil MPAaKTHKO-OPHEHTHPOBAHHOI'O Xapakrepa:
BBISBIIATH TPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 | - 2 JIOTMYEeCKHX IIaroB ¢ MOMOIIBI0 1 - 2 M3y4eHHBIX CBOWCTBA
(bu3nueCcKUX BICHHUN, PU3MICCKUX 3aKOHA WIIK 3aKOHOMEPHOCTH

1.7 pemaTh pacyeTHBIE 3a1a4u B 2 - 3 MeWCTBHs, UCTIONB3YsI 3aKOHBI W ()OPMYITEI, CBSI3bIBAIONINE (DM3MYECKHE BEJIMYUHBI: HA OCHOBE aHAIIN3a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

YCJIOBUA 3a/la4u 3aIlUCbIBATh KPATKOC YCJIOBUEC, BBIABJIATH HEAOCTATOK JAaHHBIX TSI PCHICHUSA 3aJ1a4u, BLI6I/IpaTI) 3aKOHbI H (1)OpMyJ'II)I,
HGO6XOI[I/IMI)IB Ui €€ PCHICHUSA, IMPOBOJUTH PACUCThl U CPABHHMBATH IOJTYYCHHOC 3HAYCHHC (1)1/[31/["1601(0]7[ BCJIIMYWHBI C H3BCCTHBIMH
JaHHBIMHU

1.8

pacrio3HaBaTb HpO6J'IeMI)I, KOTOPBIC€ MOXHO PCHIMTL MPHU IMOMOIIU (I)I/I3I/I‘IeCKI/IX MCTOJZOB, UCHOJIB3Yys OIMMCAHUC HUCCICAOBAHNs, BBIACIATH
MPOBEPACMOC MPCAITOI0KCHUE, OICHUBATD MPAaBUJIBHOCTD MOPSJAKA MPOBEACHUA UCCICI0BAHUS, ICJIATh BHIBOABI

1.9

MIPOBOAUTH OIIBITHI 11O Ha6J’IIOZ[eHI/IIO (l)I/I3I/I‘IeCKI/IX SIBJICHUH UJIN (1)I/I3I/I‘IGCKI/IX CBOIICTB TeI: (bOpMyJ'IPIpOBaTL IMMPOBEPACMBIC IPEATIOTIOKECHHUA,
CO6I/IpaTI= YCTAHOBKY M3 NPECAJIOKCHHOI'O O60pyILOBaHI/I$I, OITKUCBhIBATH XO/I OITbITA U q)OpMyJ'H/IpOBaTI) BBIBOJIbI

1.10

BBITIOJTHATH TPSMBIC U3MEPEHHS C HCIIOJIh30BAHUEM aHAJIOTOBBIX MPHOOPOB M JATYUKOB (DU3MUYCCKUX BEIIMYHH, CPABHUBATH PE3YJbTATHI
WU3MEPEHUI C yIeTOM 3aJJAHHOM aOCOMFOTHON TIOTPEITHOCTH

1.11

MpPOBOJAUTH UCCIICJOBAHUEC 3aBUCUMOCTH 0):[H0171 (1)1/131/1'-160[(0171 BCJIMYMHBI OT I[pyFOﬁ C UCIIOJIb30BAHUEM IIPAMBIX H3MepeHHﬁI IJIaHUPOBATH
HCCJICJOBAHUC, CO6I/IpaTB YCTAaHOBKY W BBIMNOJHATL U3MEPCHUSA, CICAYSd MNPCAJIOKECHHOMY IUIaHY, (l)I/IKCI/IpOBaTB PE3YIbTATHI r[onyquHoﬁ
3aBUCUMOCTHU B BUJC Ta6J'II/II_[ n l"pa(l)I/IKOB, JICJ1aTh BBIBOJIbI IO pE3yJibTaTaM HUCCIICJOBAHU

1.12

MpOBOJUTHL KOCBCHHBLIC U3MCPCHUSA (l)I/I3I/I‘IeCKI/IX BCJIMYHMH: TNIAHUPOBATH U3MCPCHUS, COGI/IpaTL OKCIICPUMEHTAJIbHYIO YCTAaHOBKY, CICAYs
HpCllJ'IO)KCHHOﬁ HHCTPYKI WU, U BBIYHUCIIATE 3HAYCHUEC BCJIMIYNHEBI

1.13

co0JIr0/IaTh NpaBUJIa TEXHUKU 0€30MacHOCTH NP padoTe ¢ J1abopaTopHbIM 000py/1I0BaHHEM

1.14

XapaKTeprU30BaTh MPUHIIUIIBI IEHCTBHUS U3Y4EHHBIX IPHOOPOB M TEXHHMYECKUX YCTPOMCTB C OMOPOM Ha MX ONMHCAHHMS, UCIIONB3Ys 3HAHHS O
CBOICcTBaX (hPM3MUECKUX SIBICHUN M HEOOXOJIMMBbIe (hH3HYECKHE 3aKOHOMEPHOCTH

1.15

paCHOSHaBaTB HpOCTBIe TCXHUYCCKUC yCTpOI‘/IICTBa u I/ISMepI/ITeHbHI:.Ie l'IpI/I60pI)I I10 CXEeMaM U CXEMAaTHUYHbIM pI/ICyHKaM, COCTaABJIATH CXCMbI
ANEKTPUUECKUX IIeTIeH C MOCIeAO0BATENbHBIM U MapalluIeNbHbBIM COSUHEHHEM JJIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAYEHHS 3JIEMEHTOB
JJIEKTPUYECKUX Lienei

1.16

IPHUBOIUTH MPUMEPbI (HAXOAUTh HHPOPMALHMIO O MPHMEPax) MPAKTHYSCKOTO HCIIOIb30BaHUs (HU3NUCCKUX 3HAHHUI B MIOBCE/IHCBHON JKH3HU
Juist obecriedeHus: 0€30MaCHOCTH MPH 00palleH!y ¢ IpUOOpaMH U TEXHUYECKHMMHU yCTPOWCTBAMH, COXPAHEHHS 3JJOPOBbSI U COOJIO/ICHHS
HOPM JKOJIOIMYECKOr0 [IOBE/ICHHUS B OKpYXKalowLIei cpese

1.17

OCYILECTBIIATh MOUCK MH(pOpManuu (GU3MUecKoro copepskanus B ceTd MHTepHET, Ha OCHOBE MMEIOIIMXCS 3HAHMI M IIyTeM CpaBHEHHSA
JIOTIOJIHUTENIBHBIX HCTOYHUKOB BBIAEIIATh HHYOPMALUIO, KOTOpast SBJISETCS IPOTHBOPEYMBOM MII MOXKET OBITh HEZOCTOBEPHOH

1.18

UCIIONB30BAaTh IIPM  BBHINOJHEHUHM Y4eOHBIX 3afaHWH HAayYHO-HONMY/ISAPHYIO JIUTepaTypy (GH3MYECKOr0 COIEp)KaHUs, CIpPaBOYHbBIE
MaTepHaJbl, pecypchl cetu MHTepHeT; BIaaeTh NpueMaMy KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHms HHGOPMAIMK U3 OTHON 3HAKOBOH
CHCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIE M KPAaTKHE YCTHBIE COOOLIeHHs1, 00001as HHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PH3UUECKOTO
COZIEpKaHus, B TOM YHCIIE ITyOIMYHO NPEACTaBIATh PE3YAbTATHl MPOSKTHON MM HCCIEOBATENbCKON AESTENLHOCTH, TP 3TOM I'PaMOTHO
HCTIONF30BaTh M3YYCHHBIA NOHATHHHBIN anmmapat Kypca (pH3HKH, COMPOBOXKIATh BRICTYIUICHHE MTPe3eHTAIeH

1.20

IIPU BBINIOJIHEHUU YYeOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3MYECKHX HPOLECCOB PACIPENENSATh 00S3aHHOCTH B IPYIIIE B COOTBETCTBHH C
TIOCTABJICHHBIMHY 3aJla4aMu, CICANTH 3a BBIIIOMTHEHUEM IUTaHa JEHCTBUHM M KOPPEKTUPOBATH €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKIIA[
B JIEATEIHHOCTH I'PYIIIHI, BEICTPAaUBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, IPOSIBIISISI TOTOBHOCTh pa3peliaTh KOHMIUKTHI

[IpoBepsiembIe 3MeMEHTHI coaepxkanus (8 Ki1acc)

Kon pa3nena

Kon snemenra | IIpoBepsieMble 371€MEHTHI COAECPKAHUS

6

TEIIJIOBBIE SABJIEHUA




6.1

OCHOBHEIE TIOJIOXKCHUS MOHeKyHHpHO-KHHeTH‘IeCKOfI TCOpUU CTPOCHUSA BCIICCTBA. Macca un pa3Mepbl MOJICKYIJI. OHBITBI,
TNOATBCPKAAIOIINEC OCHOBHBIC ITOJIOKCHUA MOHGKyHHpHO-KHHeTH‘IeCKOfI TCOpUHn

6.2 Monenu TBep0ro, XXHIKOTO 1 ra3000pa3HOro cocTosiHNM BeniecTBa. Kpucraymyueckue 1 aMmopgHble Tena
6.3 OOBbsiCHEHHE CBOMCTB I'a30B, )KUIKOCTEH M TBEP/IBIX TEJl HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KHHETHYSCKOH TEOPUH
6.4 CMmaunBaHHe U KaIWUISAPHBIC SBICHUSI
6.5 TerunoBoe pacmmpeHue 1 cxaTue
6.6 Temmnepatypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABH)KCHHUSI YACTHII
6.7 Buytpennsis oHeprus. CriocoObl H3MEHEHHs] BHYTPSHHEH SHEPrHu: TeIuionepeaaya u CoBepiieHne paboThl
6.8 Buipl Temsionepeiauu: TEIUIONPOBOHOCTh, KOHBEKIIUS, H3IYUYCHUE
6.9 KonmuectBo TemnoTsl. Y ienpHas TEIUIOEMKOCTh BEIECTBA
6.10 TemnooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOT'0 OajlaHca
6.11 [InaByieHne 1 OTBEP/ICBAHHE KPUCTAIUIMYECKUX BEUICCTB. Y IelIbHAS TEIUIOTA MUIABJICHHS
6.12 [Tapoo6pazoBanue u konaeHcanus. Mcnapenne. Kunenue. Y nenpHas TemwioTa mapoodpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl
KHUIICHHUS OT aTMOC(HEPHOTO JIaBJICHHSI
6.13 BiaxxHOCTh BO3/1yXa
6.14 OHeprus TOIKBA. Y IeNbHAs TEIUIOTA CTOpaHUs
6.15 [Tpunnunel pabots! TemnoBsix apurareneit KI1J1 TeruioBoro nurarens. TenyoBble IBUraTeNy U 3alIMTa OKPYKAIOIIEH CpeJibl
6.16 3aKoH COXpaHEeHHMs ¥ NPEBPallIeHHs] SHEPTUH B TEIUIOBBIX Mpolleccax
6.17 [pakruueckue paboOThHI:
OnbITHI IO OOHAPYKESHHUIO EWCTBHS CUIT MOJICKYJISIPHOTO IIPUTSHKECHHSL.
OMnBIThI TIO BBIPAIIMBAHUIO KPUCTAIIIIOB IIOBAPEHHOM COJNM MU caxapa.
OnbIThI IO HAOJIOICHUIO TEIIOBOTO PACIIUPEHNUS Ta30B, XKUJIKOCTEH U TBEPABIX TEl.
OmnpeneseHue qaBiieHUs BO3Ayxa B OaJsIOHE HINPHUIIA.
OMBIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIABJICHHSI BO3[[yXa OT €ro o0beMa M HarpeBaHUs MIIH OXJIAXKICHUSI.
[IpoBepka runoTe3bl JTUHEHHON 3aBUCUMOCTH JITTMHBI CTOJIOUKA JKUIKOCTHA B TEPMOMETPHYECKOM TPYyOKe OT TeMIepaTyphl.
HaGnronienue u3MeHeHus BHYTPEHHEH DHEPTHUHU TeNa B pe3ylbTaTe TEIUIonepeiayn 1 paboThl BHEITHUX CHII.
HUccnenoBanue siBeHUs TEMII000MEHA ITPY CMEIIUBAHUK XOJIOHON M rOpsveil BOJIBL.
OmnpenesneHne KOINYECTBa TEIUIOTHI, MOIYIEHHOTO BOJOH MPH TEIUIOOOMEHE C HArPETHIM METAJUTUUECKAM AIHHIIPOM.
Omnpenernenue ynelnbHOM TEMIOEMKOCTH BelllecTBa. VcenenoBanue mpoiecca HCapeHusl.
Omnpe/enieHne OTHOCUTENBHON BIQYKHOCTH BO3yXa.
OmnpejesieHne yaelbHOM TeIUIOThI IUIABJICHHS JIbJa
6.18 dusndeckue sIBICHUS B MPUPOJE: TTOBEPXHOCTHOE HATSHKCHHE U KAMMJUIAPHBIC SBJICHHS B MPHUPOJE, KPUCTAIIIBI B MPUPOJIE,
nznydenne ColnHIla, 3aMep3aHre BOJI0OEMOB, MOPCKHE OpU3bl; 00pa30BaHUe POCHI, TYMaHa, UHEsl, CHera
6.19 TexHuveckre yCTpOMCTBAa: KAaNWJUISAPBL, IPUMEPHl HCIIONB30BAHUS KPHCTAIIIOB, JKHUIKOCTHBIA TEPMOMETp, JaTYHK

TEeMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUIEHHS JOMOB, TMI'POMETpBI, NICHUXPOMETp, MapoBas TypOMHA, ABHUTaTelb BHYTPEHHETO
CTOpaHUs

SJIEKTPUYECKUE M MATHUTHBIE SABJIEHUS

7.1

Onexrpuzamys Ten. JBa poaa 3IeKTPHIECKUX 3apsI0B

7.2

BzanmopgeiictBue 3apspkeHHBIX Tell. 3akoH KyinoHa (3aBHCHMOCTH CHJIBI B3aUMOJCHCTBHS 3apSHKCHHBIX TNl OT BEIMYHMHBI
3apsiIOB M PACCTOSHUS MEXTY TEJIaMH)




7.3 OnekTpudeckoe Tmone. HampspkeHHOCTh AJIEKTPHYECKOro Iois. [IpuHIMO Cynepro3uIvu  3JIEKTPUYECKHX Ioied (Ha
Ka4eCcTBEHHOM YpPOBHE)

7.4 Hocwurenu snekTpriecKux 3apsaoB. DneMeHTapHbIH dnekTprdeckuii 3apsin. Ctpoenue atoma. IIpOBOJHUKY B AUDIIEKTPUKH

7.5 3aKoH COXpaHEeHHMs! JIEKTPUIECKOr0 3apsia

7.6 DJeKkTpu4ecKrid TOK. Y CIIOBHUS CYIIECTBOBAHHMS 3JIEKTPUIECKOr0 TOKA. VICTOYHHMKH IMOCTOSIHHOTO TOKa

7.7 JIeHCTBUS 2IEKTPUUECKOr0 TOKA (TEIIOBOE, XUMHYECKOE, MarHUTHOE). DIIEKTPUUECKHI TOK B HIKOCTSX U rasax

7.8 Onextpuueckas nens. Cuna Toka. DJIeKTpUYecKOoe HanpsKeHne

7.9 ConpoTuBieHUe NPOBOIHUKA. Y IEIbHOE CONPOTUBIICHUE BEIECTBA

7.10 3akon Oma Jyis yJacTka Ienu

7.11 [ocnenoBarenpHOE 1 apajuIeIbHOE COENMHEHUE IPOBOIHIKOB

7.12 PaboTa 1 MOITHOCTB AJIEKTPUYECKOro TokKa. 3akoH Jxoyis-JleHma

7.13 DJIeKTpUYecKHe 1SN U TIOTPEOHUTEIH JeKTpUuuecKor sHepruu B 0bITy. KopoTkoe 3ambIkaHne

7.14 [ocTosiHHbIe MarHuThl. B3anmoseiicTBie TOCTOSTHHBIX MarHUTOB

7.15 MaruuTtHoe 1mosie. MardHuTHoOe 1ojie 3eMIIM U €ro 3HaUYEHHE I KU3HH Ha 3eMiie

7.16 OmnebiT Opcrena. MarHuTHOE 1osie AJIEKTPUUecKoro Toka. [IpiMeHeHre 3IeKTPOMarHiTOB B TEXHHUKE

7.17 JleficTBe MAarHMTHOTO TIOJIA Ha TPOBOJHMK C TOKOM. OJEKTPOABUraTelb TOCTOSSHHOTO Toka. lcmonb3oBaHue
JJIEKTPOJIBUraTeNel B TEXHUUECKUX YCTPOMCTBAX M Ha TPAHCIOPTE

7.18 OnsiTel @apases. SIBnenue anekTpoMarHuTHOW HHAYKIMH. [TpaBuio Jlenna

7.19 OnekrporenepaTop. CrnocoObl MONYYEHHUS! SJICKTPUUECKOW DHEPrHU. DJEKTPOCTAHIMM HAa BO30OHOBISIEMBIX HMCTOYHHKAX
SHEPruu

7.20 [pakruueckue paboThI:

OnbITHI 110 HAOMIOACHUIO EKTPU3ALMH T HHAYKIIMEH 1 IPU CONPUKOCHOBEHHH.

HccenenoBanue neiicTBUSA 2JIEKTPHIESCKOTO MO Ha IIPOBOJHUKH U JUAICKTPUKH.

COopka 1 poBepKa pabOThI JTEKTPUIECKO LIETH OCTOSHHOTO TOKA.

V3mepeHue 1 peryIupoBaHUe CHIIBI TOKA.

V3mepeHue 1 peryaupoBaHue HAIPsDKSHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, HIYIIETO Yepe3 PEe3UCTOp, OT CONPOTHBICHHS PE3UCTOpPAa M HANPSDKCHUS Ha
pesucrope.

OmEBITHL, AEMOHCTPHUPYIOLIME 3aBUCHMOCTD DJIEKTPUYECKOI'O COINPOTHBICHHS NPOBOAHMKA OT €ro JJIMHBI, IUIOIaIH
TIOTEePEYHOr0 CEYeHHs 1 MaTepHaa.

[poBepka npaBmiIa CIOKEHHS HAPSDKEHUH TIPH TTOCIIEI0BATENEHOM COSIMHEHUH JIBYX PE3UCTOPOB.

[poBepka nmpaBwIIa JUIsl CUIIBI TOKA IIPU NTAPATUIETEHOM COSTUHEHUH PE3UCTOPOB.

Ormpenenenue paboTHI SMEKTPHIECKOT0 TOKA, HIAYLIETO Yepe3 Pe3nucTop.

OrmpenieneHne MOITHOCTH AJIEKTPUYECKOr0 TOKA, BEIIEIIEMON Ha PE3UCTOpe.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HAYIIETr0 Yepe3 JIaMIOUKy, OT HApsDKEHHs Ha HEel.

Onpenenenne KIIJ[ HarpeBartens.

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBHS IIOCTOSTHHBIX MAarHUTOB.

V3ydeHne MarHUTHOTO MOJIS IIOCTOSIHHBIX MATHUTOB ITPU MX OOBEIMHEHUN U PA3JICICHUH.

HUccnenoBanue NeiCTBHS 3JIEKTPHIESCKOr0 TOKa HA MAarHUTHYIO CTPEJIKY.

OIBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJACHCTBHUS KaTYIIKM C TOKOM M MarHUTa OT CHJIBI TOKA M HAIPaBIICHUS
TOKA B KaTyIIKe.




W3yueHne nelicTBUS MArHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.

KoncTpynpoBanue u n3ydenne paboThl 3J€KTPOIBUTATEIS.

N3mepenne KIIJ] anekTponBUraTeIbHON yCTaHOBKH.

OnbITHl MO HCCIEOBAHUIO SBJIEHUS IEKTPOMArHUTHOM WMHAYKIMM: HCCIEIOBAHME M3MEHEHHMI 3HAueHHs M HalpaBIECHUS
HMHAYKIIMOHHOIO TOKa

7.21 duznveckue SBIECHNS B IIPUPOJIE: SJEKTPUIECKHUE SBICHHS B aTMOc(epe, HIEKTPHIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TIOJe
3emin, Apeid MoirocoB, pojb MAarHUTHOTO MOJIS JUIs )KU3HH Ha 3eMle, OJIIPHOE CHUSTHHE
7.22 TexHnueckre yCTpOWCTBa: 3JEKTPOCKON, aMIEpPMETp, BOJBTMETP, pEoCcTaT, CYETYMK O3JICKTPUYECKOW HSHEpTHH,

JJIEKTPOOCBETHUTENBHbIE TPHOOPHI, HAarpeBaTeNbHbIE 3JIEKTPOIPUOOPHl  (MPUMEPHI), ANEKTPUUECKHE MPEIOXPaHHUTENH,
3JIEKTPOMArHUT, IEKTPOIBUTATENb IOCTOSIHHOIO TOKA, TeHEPaTOp MOCTOSHHOIO TOKa

9 KUIIACC

Ne
n/n

Tema ypoka

KonuvecTBo yacos JJIeKTPOHHbIE
Mara uudposbie

Kontpoiasbubie | IlpakTuyeckue
Bcero u3yuyeHusi | oOpa3oBaTejibHbIE

padoThl padoThI pecypehI

Mexannueckoe OBMKEHHUE.
MarepuanbHas Touka Cucrema
otcueTa. OTHOCUTENBHOCTD
MEXaHUYECKOTO ABM)KCHUS
PaBHOMEpHOE NpAMOJIMHEITHOE

JABHKCHUC

HepaBHoMepHOe
MPSMOJIMHENHOE IBU)KEHHUE.
Cpennsisi ¥ MTHOBEHHas
ckopoctb [Ipsimonuuelinoe

bubmuoreka [JOK

PaBHOYCKOPEHHOE IBUIKECHHUE. https://m.edsoo.ru/ff0ad474

Yckopenne CkopocTb
MIPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.



https://m.edsoo.ru/ff0ad474

I'padux ckopoct

JIaboparopHas paboTa
"Omnpenenenne yCKOpEeHUs Tela
MIPH PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAaKJIOHHOU
wiockoctu" CBOOOHOE
nagenue ten. OneiTel [anmnes
PaBHOMEpHOE NBUXKEHHE 11O
okpyxHocTu. Ilepron n gacrora
obparenus. Jluneinas u
YIII0Basi CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

[HenTpocTpemurensHOE
yckopenue [lepBblii 3aKOH
Hprorona. Bekrop cuiibl Bropoit
3aKkoH HproTOHA.
PaBHOnelicTByIOIIAs cCHITa

Tpetuii 3akoH HeroToHa.
Cyneprnio3unus cui Pemenue
3a/1a4 Ha IPUMEHEHHUE 3aKOHOB
Hprorona Cuina ynpyrocru.
3akoH ['yka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

Pemenue 3agau no teme «Cuna
ynpyroctu» JlabopaTopHas
pabora «Ornpenenenue
KECTKOCTH MPYXUHbD Cuia
TpPEeHUS

JIaGoparopHas paboTa
"Onpexnenenue ko3dduruenra
TPEHMsI CKOJIbKEeHUA'" Perienne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

3a/1a4 1o TeMe "3aKOoHbI
Hrrotona. Cuna ynpyroctu.
Cuna tpenus" Cuna TSHKECTH U
3aKOH BCEMHPHOTO TATOTCHUSI.
YckopeHnue cB0OOHOTO
najcHUs

[IepBas kocmMu4eckast CKOPOCTb.

HesecomocTs u neperpysku
PaBHOBECHE MaTepuaIbHO
TOYKU. AOCOTIOTHO TBEPOE
Teno. PaBHoBecHe TBEPIOTO
TeJla ¢ 3aKpEIUIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
LenTtp TsKECTH

PaBHOBecue MarepuasibHOI
TOYKH. AOCOIOTHO TBEPOE
teno. PaBHoBecue TBEPIOTO
Teja ¢ 3aKperIEHHOI 0ChI0
BpaieHuss. MOMEHT CHIIBI.
LenTp TsxecTu

bu6moreka [IOK
https://m.edsoo.ru/ff0ael76

10

KonTtponpHas padoTa o teme
"MexaHn4eCcKO€e IBUKECHUE.
Bsaumonetictue Tea"

11

HNmnynsc tena. UMiynsce cuibl.

3aKOH COXpaHEHUsI UMITYJIbCA.
VYupyroe u Heynpyroe
B3auMoieiicTBrue Penienue
3ajJa4 1o Teme "3aKkoH
COXpaHEHHUs uMmyibca" Ypok-

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

KoH(epeH1us "PeakTBHOE
JBM>KEHUE B IPUPOJIE U
TeXHHKe"

12

MexaHnndeckasi pabota u
MOIITHOCTH PaboTa cuibl
TSDKECTH, CUJIbl YIPYTOCTH U
cuiibl TpeHus JlabopaTopHast
paborta «Omnpenenenne padoThI
CUJIbI TPEHUS IIPU PABHOMEPHOM
ABHUXKCHHUU TEJIa I10
TOPU30HTATEHOM MTOBEPXHOCTH)

bubmmoreka [IOK
https://m.edsoo.ru/ff0ae72a

13

CBs13b SHEpruu 1 paboThI.
[TorenumansHas SHEPTUS
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEPruu 3aKOH COXpPaHEHHUS
SHEPIrUM B MEXAHHKE

bu6moreka [IOK
https://m.edsoo.ru/ff0ae982

14

JlaGopaTtopHnas pabota
«M3ydenue 3aKoHa COXpaHCHHUS
sHeprum» KonebarenpHoe
JIBVDKEHUE U €TO0
XapaKTEePUCTUKH 3aTyXaroline
KosieOaHus. BeIHY)KIeHHBIC
KosieOanus. Pe3oHanc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeb6c

15

MaremaTuueckuii u
MIPY>KUHHBIA MasATHUKA Y POK-
HCCIIEI0OBaHUE «3aBUCUMOCTh
neproja KojiebaHui ot
JKECTKOCTHU IIPYKUHBI U MaCChI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

rpy3a»

16

[IpeBpanienue 3Hepruu npu
MCEXAaHUYCCKUX KOJ'IC6aHI/I$IX
Jlaboparopuas padoTa
«OmnpeneneHue 4acToThl U
neproJia KoJieOaHui
NPY’>KUHHOI'O MassTHUKA)

17

JlabopaTtopHnas pabota
«IIpoBepka HE3ABUCUMOCTH
nepuoa KojiebaHui rpysa,
MTO/IBEIICHHOTO K HUTH, OT
Macchl rpy3a» MexaHuueckue
BoJiHBI. CBOMICTBA
MEXaHUYECKUX BOJIH.
[IpononbHbIE U IOTIEPEYHbIE
BOJIHBI Y POK-KOH(EpeHIIHs
"MexaHn4eCcKre BOJHBI B
TBEPAOM Teie. CelicMUYecKue
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

18

3Byk. PacipocTpanenue u
OTpaKEHHE 3ByKa YPOK-
uccinenosanue "HabGmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
9acTOThI"

bu6moreka [IOK
https://m.edsoo.ru/ff0af738

19

I'poMKOCTB 3BYyKa U BbICOTA
TOHA. AKYCTUUECKUN PE3OHAHC
VYpoxk-koHpepeHuus
"VpTpa3Byk U MHPPa3BYK B
IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

KonTtposnsHas paboTa o teme
"3aKOHBI COXPAHEHUSI.
MexaHunueckue KojaeOaHus 1
BOJIHBI"

20

DIEeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI
CBoiicTBa AJIEKTPOMATrHUTHBIX
BOJIH Y POK-KOH(pepeHIHs
"[[Ikana 31eKTpOMarHUTHBIX
BOJIH. Mcnonip3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM cBs3H"

bu6moreka [IOK
https://m.edsoo.ru/ff0af8be

21

VYpok-uccnenoanue "N3yueHne
CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH C ITOMOIILIO MOOMIIBHOTO
tenedona" Pemenne 3a1ad Ha
OTIpeIeTICHUE YaCTOThI M ITTHHBI
ANIEKTPOMArHUTHON BOJTHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0afb8e

22

DeKTpoMarHuTHas pupoa
cBera. CKOPOCTh CBETA.
BoHOBEIE CcBOMiCTBA cBETa
HcTounuku cBera.
[Ipsimonunelinoe
pacrpocTpaHEHHE CBETA.
3armenust Connua u JIyHsl
3aKOH OTpaXE€HUs CBETA.
3epkaina. Pemienne 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAXKEHUS
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

23

[Ipenomnenue cBera. 3akoH
npenomiieHus ceera [lomxoe
BHYTPEHHEE OTPAKEHUE CBETA.
Hcnonb3oBaHue mMoiaHOro
BHYTPEHHETO OTPaXXECHUS B
ONTHYECKUX CBETOBOIAX
[TosiHOE BHYTpEHHEE OTpAKEHUE
cBeTta. Mcrnonp30BaHUE MOJHOTO
BHYTPEHHETO OTPaXXECHU B
OTNITHYECKUX CBETOBOJIAX

24

JIunzel. OnTuyeckas cuia
nuH3bl [locTpoenne
M300paKeHUH B JIMH3aX
JlabopaTtopHnast pabota
"Onpenenenre GOKyCHOTO
PacCTOSIHUS U ONITUYECKOU CHIIBI
coOMparoIIe JTMH3bI Y POK-
koHpepeHnus "OnTuaeckue
JINH30BBIC TPUOOPHI"

bu6moreka [IOK
https://m.edsoo.ru/ff0af5f8

25

I'ma3 kak ontuyeckasi cucTeMa.
3penue Ypok-KoH(pepeHIHs
"edexTsl 3perus. Kak
COXpaHUTh 3peHue" Paznoxenue
6enoro ceta B crieKTp. OmbIThI
Herotona. Cnoxenue
CHEKTPaJIbHBIX LIBETOB.
Hucnepcus ceera

bubnuoreka [JOK
https://m.edsoo.ru/ff0af33c

26

JlaboparopHas padoTa "OnBITHI
0 Pa3NoKEeHUI0 OEIOro CBETa B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

CIEKTP ¥ BOCHPHUSTHIO IIBETA
MPEIMETOB IPU UX HAOIIOCHUN
gyepe3 IIBETOBbIC (DMIBTPHI"
Ypoxk-nipaktukym "BosiHOBBIE
CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepdepenus u nudpaxmus’

Omnsitel Pezepdopaa Iloctymnaret
bopa. Monens atoma bopa.
Hcnyckanue u nornomeHne

27 cBeTa aroMmoM. KBaHTHI.
JIuneityaTbie CIEKTPBI Y POK-
npakTukyM "Habmronenue
CIIEKTPOB UCITyCKaHUA"
PannoakTuBHOCTH U €€ BHIBI

28 Ctpoenune aToOMHOTO sijpa. bubmorexa [IOK

https://m.edsoo.ru/ff0b02b4
Hyxknonnas Mmoniens
PannoakTuBHBIC MpeBpaIeHUI.

29 H3otonsl Pemenue 3ama4 mo bubnuoreka [JOK
teme: "PaanoakTUBHEIE https://m.edsoo.ru/ff0b0408
npesparieHus"

[Tepuon nonypacnana Ypok-

30 koH(pepeHnus "PagnoakTuBHBIC bubnunoreka [JOK
W3JIy4EeHUS B IPUPOJIE, https://m.edsoo.ru/ff0b06ec
MEIHINHE, TEXHUKe"

SnepHbie peakuu. 3aKOHBI
31 COX]faHeHIl:I)H 3apsA70BOTO U bubmorexa LIOK
https://m.edsoo.ru/ffOb07fa
MacCOBOI'O YHCEN
39 DHeprusi CBSI3U aTOMHBIX SIZIEp. bubnunoreka [JOK

CBsI3b MaccHl 1 SHEPrun

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Pemrenue 3agad mo reme
" nepHble peakuun”

Peakuuu cunTe3a u AeneHUs
snep. UcTouHuky sHEprun
Connua u 3831 Ypok-

33 koH(pepenmus "AnepHas 1 1
sHepreTuka. Jlencreus
PaaMoOaKTUBHBIX U3ITy4EHHUH Ha
YKUBbIE OPraHU3MbI"

KonTponbnas pabora o teme

34 "DJIeKTPOMAarHUTHOE TOJIE. 1 1 bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0b0a84
KBanToBsie sBiaeHus"

bu6moreka [IOK

35 1
peseps https://m.edsoo.ru/ff0b0db8

36 peseps 1 3

IIpoBepsiembie TpeOoBaHMA K pe3yIbTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTensHOH mporpaMmsl (9 kiracc)

Kox mposepsiemoro

[poBepsiemble IpeMETHBIE PE3YIbTATHl OCBOSHHS OCHOBHON 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO 00IIETro 00pa3oBaHus

pe3ynbrara

1.1 HCTIONB30BaTh H3y4YE€HHBIE OHITHS

1.2 pa3nuyaTh SBJICHHS MO ONMCAHUIO HX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JAaHHOE (DU3UUECKOE SIBICHHE

1.3 pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3UUECKHUX SIBICHHN B OKPYXAIOLIEM MHUpE, B TOM 4Yuclie (HU3MUYECKUE SIBICHUS B MPHUPOJE, TPH
9TOM TEPEBOJINTH MPAKTHYECKYIO 33/1auy B Y4eOHYIO, BBIICNISATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PM3HUYESCKHUX SIBICHHUI

14 OIKMCHIBATh U3yYCHHBIC CBOWCTBA Tell U (DU3UUECKUE SIBIICHHS, UCIIONB3YS (H3MUYECKUE BETHUYMHBI, MIPU OMMCAHUU MPABUIBLHO TPAKTOBATH
(u3HUeCKUil CMBICIT MCTIONB3YEMBIX BEJHUYMH, 0003HAYCHUS M SIUHULIBI (PU3MICSCKUX BEIMYHMH, HAXOMUTh (DOPMYIIBI, CBA3BIBAIOIIUE TAHHYIO
(U3NYECKYIO0 BENUYMHY C APYTMMU BEITMYMHAMU, CTPOUTH IPAQUKU M3YUEHHBIX 3aBUCUMOCTEH (DM3HUYECKUX BEITUYUH

15 XapaKTepU30BaTh CBOWCTBA Tel, (M3MYECKUE SIBICHHS U MPOILECCHI, HCIONB3Ysl M3YYCHHBIC 3aKOHBI, MPHU 3TOM [aBaTh CIOBECHYIO
(hOpPMYIHPOBKY 3aKOHA M 3aMUCHIBATH €0 MATEMATHIECKOE BhIPAKEHHE

1.6 O0BACHATh (DU3MYUECKHME MPOIECCHl M CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTEC CHUTYallMii MPAKTUKO-OPHEHTHPOBAHHOIO XapakTepa:

BBIABJIATE NPUYUHHO-CICACTBEHHBIE CBA3U, CTPOUTH 00BsICHEHHE U3 2 - 3 JIOTHYECKHUX IIaroB C IIOMOIIIBIO 2-3 N3YYCHHBIX CBOICTBa
(1)I/IBI/I‘ICCKI/IX ﬂBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHa WJIN 3dKOHOMCPHOCTU



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

1.7

peliaTh pacueTHhIC 3a1aun (OMUpAIONIAecs Ha CHCTEMY U3 2 - 3 ypaBHEHUIT), UCITONB3Ys 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE (PH3UUCCKHEC
BEJIMYMHEI: HAa OCHOBE aHAIIM3a YCIOBUS 3aJa4d 3allUCHIBATh KPATKOE YCIOBHE, BBIABISATH HEJOCTAIONINE WM W30BITOYHBIC JTaHHBIC,
BBEIOUPATH 3aKOHBI M (POPMYJIBI, HEOOXOMUMBIE I PEIICHIS, MPOBOIUTH PAacYeThl M OICHUBATH PEaMCTHYHOCTh MOTYYCHHOTO 3HAUCHHUS
(hU3UIECKOM BEITMYMHEI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHINTH IPH IMOMOIIU (PU3HMYCCKUX METOJI0B, HCIIONB3Ys OMHCAHHWE WCCICIOBAHHS, BBIICIATH
MPOBEPSIEMOE TMPENOI0KEHUE, OLEHUBATH MPABWIBHOCTH MOPSAKA IMPOBEJCHUS HCCIENOBAHMS, NElaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOJICHUH U OITBITOB

1.9

OpOBOAUTH OIIBITBHI IIO Ha6J'IIOZ[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBICHUI WIIH (1)I/I3I/I‘-IGCKI/IX CBOWCTB TEN: CaMOCTOSTEIbHO C06I/IpaTL YCTaHOBKY U3
M30BITOYHOTO Ha6opa OGOpyI[OBaHI/IH, OMNUCBIBATH X0/ OIbITA U €0 PpE3yJIbTaThl, (l)OpMyJ'II/IpOBaTI) BbIBOJIbI

1.10

MPOBOJIUTH MTPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeessis CpeaHee 3HaUeHUE U3MepsIeMoil BeTMUnHbI ((POKYCHOE pacCTOosiHHE
coOuparoIiel JIMH3bI), 000CHOBBIBATH BBIOOP CIIOCO0a M3MEPEHUS (M3MEPHUTEIILHOrO MpUOopa)

1.11

MPOBOJIUTH HMCCJICIOBAHUE 3aBUCHMOCTEH (DU3MYECKUX BEIMYHMH C HWCIONB30BAHHUEM MPSIMBIX H3MEPCHHIA: IUIAHUPOBATH HCCIICIOBAHUE,
CaMOCTOSTEIIFHO COOMpaTh YCTaHOBKY, (DHKCHPOBATh PE3yJIbTaThl MOJTYYCHHOW 3aBHUCUMOCTH (DU3MYCCKMX BEJIIMYMH B BHJIC TaOIUI[ W
rpaduKoB, JeNaTh BHIBOJIBI IO PE3YJIbTATAM HCCIISIOBAHHUS

1.12

NPOBOJIUTH KOCBEHHBIE HM3MEpEHHs (HM3MYECKUMX BEJMYHMH: IUIAHUPOBATh M3MEPEHHs, COOMPATh DSKCIEPHUMEHTAbHYI YCTaHOBKY U
BBIIIOJIHATh U3MEPEHMSL, CIIEAYs NPEAJIOKEHHON HHCTPYKLMH, BBIYUCIIATh 3HAYEHUE BEJIMYHUHBI U aHAIU3UPOBATh IIOJYYEHHbIE PE3YJIbTaThl C
YYETOM 33JaHHOM NOTPEIIHOCTH U3MEPEHUN

1.13

co0JIr0/IaTh NpaBUJIa TEXHUKU 0€30MacHOCTH NP padoTe ¢ J1abopaTopHbIM 000py/1I0BaHHEM

1.14

pa3jin4aTb OCHOBHBIC NPU3HAKH M3YyUCHHBIX dJI/ISI/IquKI/IX MOHCHCﬁI MaTtepuaJibHas TOYKa, a0COIIIOTHO TBEpAOEC TEIO, TOUECUHBIH MCTOYHUK
CBE€Ta, JIy4, TOHKas JIMH34a, IIJIaHETapHas MOACIb aTOMa, HYKJIOHHas MOJECJIb aTOMHOI'O s1apa

1.15

XapaKTepu30BaTh MPHHLUIIB! JSHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOIMCTB C ONOPOM HA MX OIMCAHMS, HCIIONB3Ys 3HAHHS O
CBOCcTBaX (PM3NUECKUX SIBJICHUN M HEOOXOIUMBbIe (PH3HMUECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMBl M CXEMATHYHBIC PUCYHKH H3y4EHHBIX TEXHHYECKHX YCTPOMCTB, MU3MEPUTENIBHBIX NPHUOOPOB M TEXHOJIOIMYECKHX
IPOLIECCOB IIPH PELICHHH YYEOHO-TIPAKTHYECKUX 3aJad, ONTHYECKHE CXEMBl I IOCTPOCHUS H300paKCHUH B IUIOCKOM 3€pKalie U
coOmparoriei JInH3e

1.17

NPUBOIUTE NPUMEPH! (HaXOAUTH HH(MOPMAIHMIO O IIPUMEpax) NPaKTHYECKOrO HUCIONB30BaHU (PU3MIECKUX 3HAHUH B ITOBCEAHEBHOM KU3HH
111 obecriedeHns 6e30MacHOCTH MPpU 0OpAIeHHH C IPHOOpaMH M TEXHHYECKUMH YCTPOHCTBAMU, COXPaHSHUS 37I0POBBS U COOMIOCHHUS HOPM
9KOJIOTHUECKOT 0 NOBEJICHUSI B OKpYKaloIleH cpese

1.18

OCYILECTBIATh IOMCK HMH(pOpMamuu (HU3MYECKOr0 COINEp)KaHUS B CeTH VIHTepHET, caMOCTOATENbHO (OPMYIHPYS IOHUCKOBBIH 3ampoc,
HaXOJWTh ITyTH ONpPEAEICHHUS JOCTOBEPHOCTH OMyYeHHON MH(POPMAIK Ha OCHOBE MMEIOIIMXCS 3HAHUM U IOTOIHUTENbHBIX HCTOYHUKOB

1.19

HCTIONIB30BaTh MPH BBINOIHEHWH YIEOHBIX 3alaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy (PU3HUECKOro CONEp)KaHHs, CIPAaBOYHBIE MATEPHATIB,
pecypebl cetu MHTEpHET; BIaAeTh MpUEMaMH KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHusl MH(OPMALMKM U3 OAHON 3HAKOBOW CHCTEMBI B

JIPYryIo

1.20

co3laBaTh COOCTBEHHBIC NUCHMEHHBIE W YCTHBIE COOOIIGHHS Ha OCHOBE HH(OpPMAIUHM W3 HECKONBKUX HCTOYHUKOB (PH3UYECKOrO
COZEpKaHus, MyOIMYHO MPEACTABIATh PE3yAbTaThl IPOEKTHOM MM HCCIEI0BATENBCKOM AEATEIBHOCTH, TIPH ATOM TPAMOTHO HCIIONB30BATh
VM3YYeHHBIN TOHATUHHBIN ammapar U3y9aeMoro pasjena (GU3UKHA M COMPOBOXKAATH BHICTYIUICHHE TPE3CHTAIMEel C y4eTOM OCOOEHHOCTEH
AyANTOPUH CBEPCTHUKOB

1.21

TIPY BBIMTOJTHEHUN Y4EOHBIX NMPOEKTOB M MCCIEAOBAaHHWH (DPM3NUECKHUX MPOIIECCOB PACIpPEACTATh OOS3aHHOCTH B TPYNIIE B COOTBETCTBUH C
MIOCTABJICHHBIMHY 33/[a4aMu, CIIEANTH 33 BHINOJTHEHUEM IIIaHa ACHCTBUH M KOPPEKTUPOBATH €T0, aIEKBATHO OIICHMBATH COOCTBEHHBIN BKIIAI B
JIeATENIbHOCTh TPYIIIBI, BHICTPANBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISSI TOTOBHOCTh Pa3peniaTh KOH(DIMKTHI




IIpoBepsiemsbie 3meMeHTHI cofepxkanus (9 kiracc)

Kox pasnena | Kox snemenrta | [IpoBepsieMble AIIEMEHTHI COICPIKAHUS
8 MEXAHUWYECKUE SBJIEHN A

8.1 Mexanunueckoe JBwKeHne. MarepuanbHas Touka. Cucrema oTcuera

8.2 OTHOCHTENBFHOCTh MEXaHUYECKOTO IBHKCHHUS

8.3 PaBHOMepHOE NpsSIMOIMHEHHOE JIBIKCHHUE

8.4 HepaBHoMepHOe npsMonrHelHOe JBmkeHne. CpeHss 1 MTHOBEHHAsI CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHXKCHHHU

8.5 Yckopenue. PaBHOYyCKOpEHHOE MPSIMOJIMHEITHOE ABHKEHHE

8.6 CBoboanoe nagenue. Onpitel [annes

8.7 PaBHOMepHOE [BWKeHHME TIO OKpyXHOCTH. Ilepmon wu wyacrora oOpamienus. JluHeliHas u  yryioBas CKOPOCTH.
L{eHTpOCTpEeMHTENBHOE YCKOPEHHE

8.8 IepBerii 3axoH HeroTOHA

8.9 Bropoii 3axon HeroToHa

8.10 Tpernii 3akon HproToHa

8.11 ITpuHIMII CYyNIepIIO3UIIMU CHIT

8.12 Cuna ynpyrocru. 3akon ['yka

8.13 Cuiia TpeHUsl: CUJIa TPEHHS CKOJIbKEHHSI, CHJIA TPEHUs! TTOKOsI, IPYrUe BUbI TPEHHS

8.14 Cuita TSHKECTH Y 3aKOH BCEMHPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOIHOTO MaJICHUs

8.15 JBmwxenune nanet Bokpyr Connua. IlepBast kocMuueckasi ckopocTb. HeBecoMOCTh M Ieperpy3ku

8.16 PaBHOBecue MaTepraibHON TOYKU. ADCONIOTHO TBEPOE TENIO

8.17 PaBHOBecue TBEpIOro Teja C 3aKpelIeHHON Ochlo BpameHus. MoMeHT cuiibl. LleHTp TskecTH

8.18 Mmnynbc Tena. 3menenue uMmnynbsca. MIMmysibe cuiibl

8.19 3aKoH COXpaHEHHUs] UIMITYJIbCa

8.20 PeakTuBHOE nBMKEHUE

8.21 Mexanuueckasi paboTa U MOIIHOCTb

8.22 Pabota cui TsbKecTH, ynpyrocTd, TpeHust. CBsi3b SHEPIHU B PaOOTHI

8.23 [NoTeHiaapHas SHEPTHsl Tella, MOAHSITOrO HaJl TOBEPXHOCTHIO 3eMJIH

8.24 [oTeHIaabpHas SHEPTHUsl CKATOMN MPYKUHBI

8.25 Kunernueckast sueprus. Teopema 0 KHHETUUECKON SHEPTHH

8.26 3aKOH COXpaHEHHUS] MEXaHHMYECKOH YHEPTHU

8.27 [paktuueckue paboOTHI:
OrmpeneneHue cpejHE CKOPOCTH CKONBKEHHU OpyCKa MM IBIDKCHHS IAPHKA 110 HAKIIOHHOW IIIOCKOCTH.
Ormpenienenne yCKOPEHUs Tela MpH PaBHOYCKOPEHHOM JBI)KSHHUH 110 HAKJIOHHOHN IIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH
NIPY PAaBHOYCKOPEHHOM JIBH)KEHUH 0€3 Ha4aJIbHOH CKOPOCTH.
[poBepka TUIOTE3BI: €CIM NMPU PAaBHOYCKOPEHHOM JIBM)KEHUH 0e3 HayaJbHOH CKOPOCTH IYTH OTHOCATCS KaK psJl HEYETHBIX
YHCEI, TO COOTBETCTBYIOLIHE MPOMEXYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBXKEHHS OT CHIIBI HOPMAJTBHOTO JaBJICHHUSL.
Omnpenenenre K03 OUIMICHTa TPEHUS CKOIBKEHUSL.




Onpenenenne >KeCTKOCTH NMPY>KHUHBL.
Omnpenenenue pabOTHI CUITBI TPEHHUS TIPH PABHOMEPHOM JIBIDKEHUH TeJIa M0 TOPU30HTAIEHOMN TOBEPXHOCTH.
Omnpenenenue pabOTHI CUIIBI YIPYTOCTH IPH MOJbEME IPy3a C UCTIOIH30BAHUEM HEIOIBMKHOTO M IOIBUYKHOTO OJIOKOB

8.28 @duznveckue sSBICHUS B NPHUPOJE: NPHIMBBI M OTJIMBBI, ABWKeHHE IIaHeT CONHEYHOI CHCTEMBI, pEeakTHBHOE JBIDKEHUE
JKMBBIX OpPTraHU3MOB
8.29 TexHuueckre yCTpoNCTBa: CIMIOMETP, JATYHUKH MOJI0KEHHS, PACCTOSTHHS M YCKOPEHHSI, PaKeThI
9 MEXAHMNWYECKHME KOJIEBAHV A 1 BOJIHBI
9.1 KonebarensHoe nBmxeHrne. OCHOBHBIE XapaKTEPUCTHKH KoJIeOaHHH: TIeproJI, YacTOTa, aMILUTUTY/ia
9.2 Marematuueckuil ¥ IpY)KMHHBIA MasTHUKH. [IpeBpaliieHue JHEpruu MpH Koae0aTeIbHOM JIBUKEHUH
9.3 3aryxatomue konebanus. BeiHykaenHble konebanusi. PezonaHc
9.4 Mexanndeckre BoiHbL. CBOWCTBa MEXaHMYECKHX BOJH. [IposonbHBIE M TIONepedHble BOJHBL JIJIMHA BOJIHBI U CKOPOCTH €e
pactpoctpaHenus.. MexaHHYecKre BOIHBI B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3Byk. I'poMkocTh 1 BbicoTa 3ByKa. OTpaxkeHue 3ByKa
9.6 WH(pa3ByK U yIbTpa3ByK
9.7 [TpakTHyeckue padOThI:
OnpenesneHne 4acToThl U Iepro/ia KoJiedaHUl MaTeMaTHUECKOr0 MasiTHHKA.
OmnpenesneHue 4YacToThl U eproja KojieOaHUi MPY>KWHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTH MEPHO/IA KOJIEOAHUH MOABEIICHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEPHOJIA KOJIEOaHUH TPY)KMHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka He3aBUCUMOCTH IepUOAA KONeOaHWH Ipy3a, MOIBELICHHOTO K HUTH, OT MAacChl IPy3a M KECTKOCTU IMPYXKHHBL.
V3mepeHue yckopeHHs CBOOOIHOTO HaaeH s
9.8 dusznueckue sBICHNUS B IPUPOAE: BOCIPHUITHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKHE BOJIHBL, IYHAMH, 9X0
9.9 TexHuyeckue yCTpoHCTBa: 9X0JI0T, HCIIONB30BAHHE YABTPA3BYKA B OBITY M TEXHHKE
10 SJIEKTPOMAT'HUTHOE I10JIE U 9JIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DNeKTpOMarHuTHOE MoJie. DIeKTPOMarHUTHbEIE BOJIHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [ITkaJia 2IeKTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarauTHas mpupoga cBeta. CKopocTh cBeTa. BoHOBEIE CBOMCTBA CBETa
10.4 [paktrueckue paboOTHI:
VI3ydeHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOWJIBHOTO TenedoHa
10.5 duznyeckue sBICHNU B IpUpoAe: OHOIOrHuecKoe IeHCTBUE BUIMMOT0, YIbTPa(uoIeTOBOro H PeHTT€HOBCKOTO H3ITYYeHUH
10.6 TexHnyeckue ycTpolCcTBa: HCIIONB30BAHME IIEKTPOMATHUTHBIX BOJIH JUISL COTOBOH CBSI3H
11 CBETOBBIE ABJIEHUA
111 JlyaeBas monens cBera. VICTOUHHKH CBETa
11.2 [IpsimonuHeHOe paclpocTpaHeHHE CBeTa
11.3 Otpaxenue cBeta. [Iockoe 3epkasio. 3aKOH OTpaskeHHsI CBeTa
11.4 [Ipenomnenue cBera. 3akoH npenomiieHus cBera. [lodHoe BHYTpeHHEe OTpakKeHHE CBeTa
11.5 Jlueza. Xop irydeii B JIHH3E
11.6 Ontryeckas cucteMa GoToanmapara, MUKPOCKONA U TeJIecKona
11.7 I'ma3 kak onrTudeckas cucteMa. bam3opykocTs M TaIbHO30PKOCTh
11.8 Pasnoxxerne 6enoro cBera B criektp. OnbiTel HetoTona. CokeHHe CIIEKTPaTBbHBIX IIBETOB. Jlucnepcus cBera




11.9 [IpakTiueckne paboTHI:

HccnenoBanre 3aBUCUMOCTH YTJIa OTPa)KEHHSI CBETOBOTO JIyda OT yria Ma/IeHusl.

Wzydyenne xapakTepucTUK M300paKeHUsI ITPEAMETa B IUNIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUS CBETOBOTO JIyda OT yIJla aJeHus Ha IpaHuLe "BO3yX - CTEKIO".
INony4yenue u300paskeHUH ¢ HOMOIIBIO0 COOMPAIOIIEH JIUH3EL

Onpenenenue HOKYCHOTO pacCTOSHHA U ONTUUECKON CHIIBI COOMPAIOIIEH JINH3BL.

OIBITHI IO Pa3JIOXKEHUIO OEIOro CBETa B CIEKTP.

OmnBITH IO BOCTIPHUSATHIO LIBETA MPEIMETOB P UX HAONIOJEHUN Yepe3 IIBETOBbIEC (HIBTPHI

11.10 Ouznueckue siBneHust B npupose: 3atveHuss ConmHua u JIyHbI, 1BeTa Ten, ONTHYECKUE sIBJIEHUST B atMocdepe (IBeT Heba,
pedpaknus, paayra, MEPax)

11.11 TexHuueckre ycTpoicTBa: OYKH, IIEPUCKOI, (JOTOANNapaT, ONTHYECKUE CBETOBOIBI
12 KBAHTOBBIE ABJIEHUA

12.1 Omneitel Pesepdopaa u mianerapHas Moaesb atoma. Monens atoma bopa

12.2 Vcnyckanue u nornoieHue ceera aromoM. KBantel. JIuHeuaThle CIEKTPEHI

12.3 PannoakTuBHOCTE. Ab(a-, OeTa- ¥ raMMa-u3ITydeHusl

12.4 Crtpoenue atomHoro siipa. HykinonHast Moziens aToMHoro siapa. M3oromsl

125 PannoakTuBHBIE NpeBpalieHus. Ileproa moiaypaciaaa aTOMHBIX Saep

12.6 SnepHble peakiuy. 3aKOHBI COXPAaHEHHUS 3apsIOBOr0 U MAaCCOBOT'0 YHCEN

12.7 OHeprus cBsA3M aTOMHBIX s1ep. CBA3b MacChl U SHEPTHH

12.8 Peakiu cunTesa U genenus aaep. Mcrounuku sueprun ConHIa U 38€34

12.9 SnepHas sHepreTuka. [leiicTBre paaAMOaKTUBHBIX U3JYyYEHUI HA KUBbIE OpraHU3Mbl

12.10 [pakruueckue paboThI:

Halnronenue CrmomHbIX ¥ TMHEHYATHIX CIIEKTPOB U3ITy4EHHSL.
HccenenoBanne TpeKoB: H3MEPEHHE YHEPTHH YaCTUIIBI II0 TOPMO3HOMY IyTH (110 (oTorpadusm).
V3mepeHue pagroakTUBHOrO (oHA

12.11 ®duznueckue SBIEHUS B NPHPOIE: €CTECTBEHHBIH paJlOAKTHBHBIA (DOH, KOCMUYECKHE JIy4H, PaJOaKTHBHOE HM3JIyYeHHUE
MIPUPOJHBIX MHHEPAJIOB, ACHCTBUE PaIHOAKTHBHBIX H3IyYeHUN HAa OPraHU3M UYelloBeKa
12.12 TexHU4YecKue yCTpOMCTBA: CIEKTPOCKON, MHAMBUAYAIbHBIN AO3UMETP, Kamepa Bunbcona

Mpoeepsiemble Ha OI'D no ¢dur3uke TpeboBaHus
K pesynbTatam OCBOEHWsi OCHOBHOW 0Opa3oBaTesibHOM NporpaMmel
OCHOBHOro 00LLero obpasoBaHus

Koa [MpoBepsemble TpeboBaHMS K NPEAMETHbIM pe3yNnibTataM 6a30BOro ypoBHS OCBOEHMSI OCHOBHOW 00pa3oBaTesibHON
NpoBEepPSEMOro nporpaMmmbl OCHOBHOro obLero obpasoBaHus Ha ocHoee PIOC
TpeboBaHus
1 [MoHuMaHue ponu 13Nk B Hay4YHOW KapTUHE MUPa;

cthopMnpoBaHHOCTL 06a30BbIX MPEACTaBlIEHMA O 3aKOHOMEPHOW CBSA3M W MO3HABAEeMOCTWM SIBIIEHMW MNpupodbl, O ponu
3KCrepuMeHTa B u3MKe, 0 CMCTEMOODOPA3yIOLLEN PONN (PU3UKM B Pa3BUTUN €CTECTBEHHBIX HayK, TEXHUKU N TEXHONOMMI, 06
3BOMIOUUN (PUBNYECKUX 3HAHUA U UX POMNU B LIEMNOCTHOW €CTeCTBEHHOHAy4yHOW KapTMHEe Mupa, O BKNnage POCCUMACKMX W
3apybexHbIX YYEeHbIX-(PM3NKOB B pasBUTME Hayku, OOBACHEHWE MNPOLIECCOB OKPY)KAIOLIEro Mupa, pPasBUTUE TEXHWUKU WU




TEeXHOMNOornm

3HaHMs 0 BMOax matepum (BeLecTBO M Nore), 0 ABWKEHMU Kak cnocobe CyLlecTBOBaHNA MaTtepumn, 06 aTOMHO-MOIEKYNSAPHOW
Teopun CTPOEHUS BELLECTBA, O (PM3NYECKOW CYLLHOCTU SIBMIEHU NPUPOAbl (MeXaHWYECKNX, TEMMOBbIX, AIEKTPOMAarHUTHbIX U
KBaHTOBbIX);

YMEHVEe pasnuyaTb SBMAEHUS NO ONUCAHUI0O WX XapaKTepHbIX CBOWCTB M HA OCHOBE OfMbITOB, AEMOHCTPUPYIOLLMX OaHHOe
husnyeckoe ABreHne;

yMeHue pacrnosHaBaTb NPOSiBNEHUE U3YYeHHbIX (DU3NYECKUX SBMEHUR B OKpYXKalollem Mupe, Bbiaenss Ux CyLeCTBEeHHble
CBOWCTBA (NpW3HaKu)

BnageHve ocHOBaMM MOHATUNHOMO annaparta M CUMBOMYECKOro A3blka (UMK U UCMIONb30BaHWe UX AN pelleHns y4ebHbIX
3agay;
yMeHWe xapaKkTepusoBaTb CBOMCTBA Ten, M3NYECKMe ABNEHUS 1 NMPOLIECCHI, UCMONb3ya MyHOAaMEHTarbHbLIE Y dMMIMpUYeckme
3aKOHbI

YMeHue onucbiBaTtb N3yYeHHble CBOWCTBa Ten u ¢)M3qucme AB1eHNA, UCNonb3yA cbwswqecme BeINNYUNHbI

BrnageHvne ocHoBaM1 METOAOB Hay4YHOro NO3HaHMSA C y4eToM cobnogeHuns npasun 6esonacHoro Tpyaa:

HabntogeHne orsnyecKknx SBNEHNN: YMEHNE CaMOCTOSTENbHO cobMpaTh SKCNEpUMEHTaNbHY0 YCTaHOBKY M3 AaHHOro Habopa
060py,IJ.OBaHI/I$| NO MHCTPYKUMKN, OonncCbiBaTb XO4 ONbiTa U 3anncCbiBaTb €ro pe3ynbTaThl, (*)OpMyJ'II/IpOBaTb BbIBOAbI,

nposegeHmne npamMmbiX U KOCBEHHbIX VI3MepeHI/II7I (*)VI3VNGCKVIX BENMNYNH: YyMeHne nnaHnpoBatb M3MepeHUd, CaMOCTOATESIbHO
CO6I/IpaTb QKCNepnuMeHTalrlbHyt0 YCTaHOBKY MO WHCTPYKUWWN, BbIMUCNATL 3HAa4YeHne BeNU4YuHbl U aHanm3npoBaTb MNOfyvYeHHble
pes3ynbTaThl C y4ETOM 3a4aHHON MNOrpeLUHOCTUN pe3ynbTaToB M3MEPEHUNA;

NpoBeAEeHME HECTOXHbIX SKCNEePUMEHTarbHbIX UCCIEegoBaHUA; CaMOCTOSTENbBHO cobupaTb aKCNepUMEHTarbHY0 YCTaHOBKY U
NPOBOAUTbL UCCMEeAoBaHWEe MO NHCTPYKLUWUW, NpeacTaBnaTh NOMyYeHHbIe 3aBUCUMOCTIN DU3NYECKUX BENUYMH B Buae Tabnuy un
rpadouKoB, y4MTbIBaTb NOMPELLHOCTU, AeNnaTb BbiBOAbI MO pesyfbTataM UccrnegoBaHus

[MoHMMaHne xapakTepHbIX CBOWCTB buamdecknx mogenen (martepuarnbHas Todka, abConoTHO TBEpAoe Teno, Moaenwu
CTPOEHMS rasoB, XUAKOCTEN W TBEpAbIX Ten, NiaHeTapHasi MOAENb aTtoma, HYKNOHHasi Mogeflb aTOMHOro siapa) U yMeHune
NPUMEHATb UX 41151 06bACHEHUS (PU3NYECKNX NPOLIECCOB

YMeHne o0O0bACHATL du3nyeckme npoLeccbl M CBOWCTBa Tefl, B TOM YMCNE M B KOHTEKCTE CUTyauuin MpaKTUKO-
OPVEHTUPOBAHHOIO XapakTepa, B YaCTHOCTU, BbISBNATbL NPUYNMHHO-CNEACTBEHHbIE CBSA3M M CTPOUTL OOBbSCHEHNE C OMOPON Ha
N3y4YeHHbIE CBONCTBA DM3NYECKMX SABMEHUN, PU3NYECKNE 3aKOHbI, 3aKOHOMEPHOCTM M MOAeNu

YMeHue peluaTtb pacyeTHble 3agadun (Ha 6ase 2 - 3 ypaBHEHUIN), UCNONb3ys 3aKOHbI U POpMYIbl, CBs3biBalOWmMe umsmdeckmne
BENIMYMHBI, B 4aCTHOCTW, 3anucbiBaTb KpaTkoe YCMoBME 3aJayu, BbISIBNSATb HEQOCTalWMe AaHHble, BbIOMpaTbh 3aKOHbI U
dopmynbl, Heobxogumble OfS €e pelleHus, UCMOoSb30BaTb CrpPaBOYHblE [OaHHble, MPOBOAUTbL pacyeTbl U OLEeHMBaTb
pPeannCTUYHOCTb NOMYYEHHOro 3HAaYEHNST (HN3NYECKON BENNUYNHDBI; YMEHUE ONPEAENSTb Pa3MEPHOCTb PM3NYECKON BEMNYNHBI,
NonyyYeHHOM NpU peLleHnn 3agaym

YMeHue xapakrepusoBaTtb NpUHLUMNbI AENCTBUS TEXHUYECKMX YCTPOMCTB, B TOM Yncne B6bIToBbIX NprBopoB, 1 NPOMbILLIIEHHbIX
TEXHOJTOTMYECKMX MPOLIECCOB MO WX OMUCAHWIO, UCMOMb3ys 3HaHWS O CBOWCTBAax (PM3MYECKMX SBNEHVMN U HeobXoavMmble
dm3nyeckme 3akOHOMEPHOCTH

10

YMeHVe UCnomnb3oBaTb 3HaHUS O (OU3NYECKUX SABMEHMSAX B MOBCEOHEBHOW XWU3HW Ons obecrneyeHuss GesonacHoCTU Mpu
obpalieHun ¢ ObiToBbIMKM NpUGOpaMM U TEXHWYECKUMM YCTPOMUCTBaMU, COXPaHEHVs 3[40pOBbsi M CODMIOOEHUS HOPM
9KOITOTMYECKOro MOBEAEHUS B OKpyXalollen cpede; MOHWMaHue HeoOXOAMMOCTU MPUMEHEHUS OOCTMXKEHUA USUKN 1”
TEXHOMOTUIA ANS paLMOHanbHOro NpuUpoaononb30BaHUs

11

OnbIT  noucka, I'Ip606pa3OBaHVIFI N npeacrasiieHnd I/IHCbOpMaLI,VIVI CbI/ISI/I‘-IeCKOFO cogepxXaHumda C  UCnosib3oBaHNEM




MHDOPMaLMOHHO-KOMMYHUKATUBHBIX TEXHOIOMUM;

YMEHUE OLEHMBaTb [OCTOBEPHOCTb MOMYYEHHOW MWHPOPMaLMM HA OCHOBE MWMEIOLMXCA 3HaHWA W OOMOMHUTENbHbIX
NCTOYHVKOB;

YMEHUe MCMomnb30BaTb MpW BbIMOMHEHUN YYeGHbIX 3afaHuii Hay4YHO-MONYNAPHYI NUTepaTypy (OM3MYECKOTo CoAepXaHus,
CrnpaBoYHble MaTepuarbl, pecypcbl ceTn VIHTepHeT;

BrnageHue 6a3oBbIMY HaBblkaMu NpeoGpa3oBaHns MHopMaLUM 13 OOHOW 3HAKOBOW CUCTEMbI B APYryl0; YMEHVWEe Co3aaBaThb
COGCTBEHHbIE NMUCbMEHHbIE U YCTHbIE COOBLLEHNS HA OCHOBE MH(OPMaLIMM U3 HECKOTNBKMX MCTOYHUKOB

[epeuens aneMeHTOB cojiepikaHus, mpoepsieMbix Ha OI'D no duznke

Kox ITpoBepsieMBbIi 3JIEMEHT COCPIKAHUS
1 MEXAHWYECKHME SBJIEHM
1.1 Mexanndeckoe qBmxkeHne. MatepuanbHas Touka. Cuctema orcuera. OTHOCUTENBHOCTD JIBUKEHHS
1.2 PaBHOMepHOe 1 HepaBHOMepHoe JiBMKeHne. CpenHsis ckopocTh. PopMyrna jist BRIYUCICHHS CpeJTHel CKOPOCTH:
V= g
{
1.3 PaBHOMepHOE NPSIMOJIMHEHHOE JBIKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHHU B Clydae PaBHOMEPHOr'O MPSIMOIMHEHHOT0 IBHXKCHUSI:
X(t) = Xo + Wt
I'padukn 3aBHCUMOCTH OT BpEeMEHHM MJIsl TPOCKLUUH CKOPOCTH, IPOCKLIMH TIEepeMEeIIeHHs, MyTH, KOOPIMHATHl TPH PABHOMEPHOM
NPSIMOJIMHEHHOM JIBUIKEHUH
14 3aBUCHMOCTh KOODJIMHATHI TeJla OT BPEMEHHU B CIy4ae PAaBHOYCKOPEHHOI'O MPSMOJIMHEHHOr0 JIBUYKEHHS:
z
D= gl —;
2
DopMyIbl ISl TPOSKIUH MIepEMEICHHsI, TPOSKIMU CKOPOCTH M POESKIIMU YCKOPEHUsI PU PaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBUKEHHH:
7
%‘2 =3 -l‘—hf?c'—z’ -
O¥ 7
ax(t) = const,
Vai? = Vi = 28xSx.
I'padukn 3aBUCHMOCTH OT BPEMEHH JJIsl TMPOEKIIMH YCKOPEHHS, TMPOCKIIMH CKOPOCTH, IPOCKIUH TEPEMEIICHHUsS, KOOPJUHATHI MPH
PaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBUKECHUU
1.5 Cobonnoe manerune. ©opMyssl, ONMCHIBAIOMKE CBOOOMHOE MAJCHHE Tella 10 BePTUKANIH (IBIKCHHE Tela BHU3 WM BBEPX OTHOCUTEIHHO
noBepxHocTH 3emin). ['pauiku 3aBUCUMOCTH OT BPEMEHH JJIsl POSKIMU YCKOPEHHS, MPOCKIIUK CKOPOCTH U KOOPAHMHATHI MPU CBOOOTHOM
Ma/ICHUU Tella 10 BEPTHKAIH
1.6 CKOpOCTh PAaBHOMEPHOTO JABHXKCHUSI Telia 10 OKPY)KHOCTH. HamnpasiieHrne CKopocTH.

(I>0pMyJ1a JUIS BBIYMCIICHUS CKOPOCTHU Y€PE3 paJnyC OKPYKHOCTHU U IEPHUOJ O6paIIICHI/I$IZ




V=—-.
T
IlenTpocTpemutensHoe yckopenue. HampasiieHre EHTpOCTPEMUTENBHOr0 yekopeHus. DopMyna A1 BBIYMCIEHUs] YCKOPEHUS:
)
v
a =—.
I}
R

DdopMysia, CBA3BIBAIOIIAS IEPHOJ] U YACTOTY O0OpaleHHUs:

y=—

T

1.7

Macca. ITnotHoCcTh BemecTBa. @opmyna Jisl BBIYUCIIEHUS TUIOTHOCTH:

1.8

Cuita - BekTOpHas ¢usudeckas BenuarnHa. CII0KEHHE CHIT

1.9

SIBnenue nHepuuu. Ilepsrlii 3akoH HeroToHa

1.10

Bropoii 3akoH HproToHa:

Frriy

CoHanpaBJIeHHOCTb BEKTOpa YCKOPEHHMS Tella U BEKTOpa CHIIbL, ASHCTBYIOIIEH Ha TeNo

1.11

Bsaumonericteue ten. Tperuii 3akon HeroToHa:

r r
L3t

1.12

TpeHue nokos ¥ TpeHue cKobKeHUs1. PopMysaa JIst BBIYUCICHHS MOAYJISL CUIIbI TPEHHS CKOJIbXKECHHSL:

L=V

1.13

Jedopmanust Tena. Yrpyrue u neynpyrue aedopMaimu. 3akoH ynpyroi aedopmanmu (3akon ['yka):

1=k

1.14

BcemupHoe TaroteHue. 3ak0H BCEMUPHOT'O TSTOTEHUSI:

k)
F=G——=.
R

Cumna TshxecTH. Y CKOpeHHE CBOOOIHOTO MaIeHUs.
dopmyra Al BRIYUCICHHS CHIIBI TSHKECTH BOJIHM3M OBEPXHOCTH 3EMIIH:

F =mag.

JBmxkenne mianet Bokpyr Connia. [lepBas kocMudeckas CKOpocTh. HeBecoMOCTh U eperpy3ku

1.15

Vmnynbe Tena - BeKTOpHAs (PU3UIECKasi BENUYMHA.

r r

MMmynbe cucTeMsl TEI.
M3meHenne umnynbca. IMnynbc cuiisl

1.16

3aKOoH COXpaHEHHSI IMITYJIbCa JUISL 3aAMKHYTOW CHCTEMBI TEI:




T A A

B et o Sl

PeakTuBHOE JBM)KCHUC

1.17 Mexanundeckast pabota. @opmysaa 1uist BBIYUCISHUs paOOThI CHIIBL:

=Ll v

Mexanndeckast MOIITHOCTB:

y-4
!

1.18 Kunerndeckasi v moTeHIMaIbHAS SHEPTHSL.
dopmMyria a1 BEIYUCICHUS KHHETHYCCKOW YHEPTUU:

5"
2

Teopema 0 KUHETUYECKOM 3HEPTUMU.
dopmMyna A7 BRIYUCICHUS TOTEHIINAIBHOM SHEPT UM Tela, MOTHITOro Haj 3emiieil:

E, =mgh

1.19 MexaHu4eckas SHepTHsl:

E=Ei+Ep

3aKoH coXpaHEeHUs MeXaHH4YecKoi sHeprun. Popmyrna Juis 3aKOHA COXPAaHEHHs MEXaHHYECKOW SHEPriUH B OTCYTCTBHE CHJI TPEHUSL:

E = const.

[IpeBpaleHne MEXaHUUECKON SHEPIUU IPH HAJTMUUH CHIIbI TPEHUS

1.20 [poctbie MexaHu3MBbL. "30JI0TOE MPABHUII0" MEXAHUKH.
Poruar. MoMeHT CHIIBL:

M = FI.

YcaoBue paBHOBECHS phlyara:

M+ My+...=0.

TTonBMKXHBINA ¥ HENOABYKHBIN OJIOKHU.

Aumm

KIIJI mpocThIX MEXaHU3MOB, Afaﬂmﬂ%
1.21 JlaBneHue TBEpIOro Tena.
@Dopmyra A7t BBIYUCIEHHS AABICHHS TBEPIOTO Tea!
F
p= I3

Hasrenne ra3a. ATMocepHOE TaBICHHE.
I'mapocraTtiyeckoe gaBIeHNE BHYTPH KHIKOCTH.
@Dopmyrna ayst BBIYUCICHHS AABICHUSI BHYTPH JKHIKOCTH:

Yzgs <>




1.22

3axoH Ilackans. I'uapaBauueckuii mpecc

1.23 3axon Apxumena. Popmyrna aiIst OlpeAeeH sl BEITAIKMBAIONIEH CHIIbl, AeHCTBYIONIEH Ha TE0, MOrPY)KEHHOE B KHIKOCTh WJIH Ia3:
£ =37
Ycnosue muiaBanus Tena. [InaBanue cy/10B M BO3AyXOIIaBaHHE

1.24 |

V = —

MexaHnuueckue KoneOanus. AMIUTUTY/Ia, IEPUOJ U YacToTa Kojebanuii. Dopmyra, CBA3BIBAIOIIAS YaCTOTY W IEPUOJ] KOJICOaHHIA: I

1.25 MaremaTuueckuil ¥ IPY)KMHHBIA MasiTHUKH. [IpeBpalieHne Y3Heprun pH Koae0aTeIbHOM JIBUIKEHUU

1.26 3aryxatomue konebanus. BeiHykaenHble koneOanus. PezonaHc

1.27 Mexanuueckre BoHbI. [IpoonbHbIe U norepeyuHble BOIHBI. JIJTHHA BOJIHBI M CKOPOCTh PaclpOCTPaHESHUsI BOJTHBIL:
7

1.28 3Byk. I'poMKkocTh 1 BbicoTa 3ByKa. OTpakeHHe 3BYKOBOI BOJIHBI Ha TpaHHLe NBYX cpea. MHdpas3Byk u ynbpTpa3Byk

1.29 [TpakTHyeckue padOThI
H3mepenue cpeiHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU MPYXKHUHBL, KOXQQUIMEHTa TPEHUS CKONBXEHHS; paObOThl CHIIBI
TPEHHMs1, CHJIBI YIIPYTOCTH; CPEIHEN CKOPOCTH ABHXKEHUs OpycKa MO HaKIIOHHOM IJIOCKOCTH; YCKOPEHHsI OpycKa MpH JBIKEHUH 110 HAKIIOHHOM
TUIOCKOCTHU; YaCTOThI U IEpHOIa KO.]'IC6aHPII>i MAaTEMaTU4YCCKOIro MassTHHUKA, 4aCTOThI U MECpHUoaa KOHe6aHHﬁ IPY)KUHHOT'O MasiTHUKAa; MOMEHTA
CHJIBI, IEWICTBYIOLIETO Ha phblyar; paboThl CHIIbI YIPYrOCTH MPH NOAbEME Ipy3a C MOMOIIBI0 HETIOABWKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH
NIPY NTOJIbEME TPY3a C MOMOIIBIO ITOIBHXKHOTO OJIOKa.
HccnenoBanue 3aBUCHMOCTH apXUMEIOBOH CHJIBI OT 00beMa IOIPY)KEHHOH YacTH Tella W OT IUIOTHOCTH JKHUAKOCTH; HE3aBHUCHMOCTH
BBITAJIKUBAIOLIEH CHIIBI OT MacChl TeJa; CHIIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOT'O aBJICHHS U OT POJa IOBEPXHOCTH; CUIIBI YIPYTOCTH,
BO3HHKAIOIEH B MPYKHHE, OT CTeNeHU AedopMaluy NPYKUHBI; YCKOpPEHHs OpycKa OT yIjla HAaKJIOHAa HampaBISIoOLIeH; meprona (YacToThl)
KOneOaHUil HUTSHOTO MAasATHHKA OT JUIMHBI HUTH; Iepuofa KoneOaHWi NMPYKHHHOIO MAasTHHUKAa OT MAcChl Ipy3a M XKECTKOCTH IpY)KUHBI;
HCCIIeOBaHNE HE3aBUCUMOCTH TepHOAa KoJeOaHUH HUTAHOTO MasTHUKA OT MACChl IPpy3a.
[IpoBepka ycoBusl paBHOBECHS pblyara

1.30 dusnyeckue SBICHUSA B MIPUPOAE: MPUMEPHI ABKEHHUS C PA3IMYHBIMU CKOPOCTSMH B JKMBOW M HEKHBOW NPUpPOJE, NEHCTBHE CHIIBI TPEHUS B
NPUPOJIE ¥ TEXHUKE, IPHIMBEI U OTJIUBBI, JBIKEHHE TaHeT CONHEYHOH CUCTEMBI, PEaKTUBHOE JIBIDKEHHE JKUBBIX OPIaHU3MOB, phIUar B Teie
YenoBeKa, BIUSHHE AaTMOC(EpHOro HaBlICHUS HA JKHMBOH OpraHM3M, IUIABaHHWE pBIO, BOCIPUSATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICEHHE,
ceficMHUUYecKHe BOJIHBI, [IyHaMH, 9X0

131 TexHUUYECKHE YCTPOWCTBA: CIHMIOMETP, IATYUKH IIOJOXKEHUS, PACCTOSHHA M YCKOPEHHS, JUHAMOMETD, MOALIMITHUKH, paKeThl, pblvar,
TOABIKHBIA M HENOJABIDKHBIA OJIOKM, HAaKJIOHHAs IUIOCKOCTb, IIPOCTBIE MEXAaHM3MBI B OBITY, COOOIIAIOIIMECS COCYIBI, YCTPOHCTBO
BOJIONPOBOJIA, THAPABIMIECKHI Ipecc, MaHOMETp, 6apoMeTp, BEICOTOMED, IIOPLIHEBOMH HACOC, apEOMETp, XOJIOT, UCIIONB30BAHHE YIBTPA3BYKa
B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUA

2.1 OCHOBHBIE TTOJIOKEHUSI MOJIEKYIAPHO-KMHETHYECKOW TEOPHU CTPOSHHUS BellecTBa. MoOJeNu TBEpAOro, XXUAKOIO M ra3000pa3HOro COCTOSHHI
BemecTa. Kpucrammueckue M aMopgHbIe Tema

2.2 JBrmkeHue yacTul BenrectBa. CBsi3b CKOPOCTH JBIKECHHS YACTHI] C TeMIlepaTypoil. bpoyHoBckoe aBmxenue, muddysus

2.3 CMavrBaHue U KaNWUBIPHbIC SBICHHS

2.4 TernoBoe pacliMpeHne 1 CKaTue

2.5 TemsoBoe paBHOBECHE

2.6 Buytpennsis sneprusi. Pabora u Teronepenada Kak crmocoObl H3MEHEHHs] BHYTPEHHEH SHEPTUH




2.7

BI/IZ[I)I TCIUIONCPCAAYN: TCIUIOMPOBOAHOCTD, KOHBCKIIMS, N3JTYYCHUC

2.8 HarpeBanue n oxnaxaenue ten. KoiandecTBo Tensiorsl. Y nenbHas TeMI0eMKOCTh!
Q=cm (tz - tl)
2.9 3aKoH COXpaHEeHHs] SHEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOro OajaHca:
Qi+Q2+..=0
2.10 Ucnapenne u xonzpeHcanus. M3MeHeHne BHYTpEHHEH JHEpPruM B IPOIECCE HCMApeHWs W KoHjaeHcanuu. KureHwe >KuakocTH. Y enbHas
TEIUI0Ta NapooOpa30BaHMSI:
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211 BnaxxHocTh BO31yXa
212 [InaBnenue u kpucTaum3anys. Mi3MeHeHne BHYTpeHHeW SHEPTHHU MPH IUIABJICHUN M KPUCTAJLIM3alWK. Y IelibHas TeIUIOTa IUIaBICHHS:
Y
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m
2.13 BHyTpeHHsIs1 SHeprysi CropaHusi TOIUIMBA. Y JieTbHAasl TEIIoTa CTOPaHUs TOIUIMBA!
=2
m
2.14 [punuune! padots! TemoBeix asurareneii. KI1J] TerutoBoro aBurarens
2.15 [pakrrueckue paboTHI
W3mepeHue ynenbHOH TEIIOEMKOCTH METaJUIMYECKOro LWJIMHIAPA; KOJIMYECTBAa TEIUIOTHI, MOMYYEHHOIO BOIOH KOMHATHOM TeMIEpaTyphl
(MKCHPOBaHHOM Macchl, B KOTOPYIO OITYIIEH HArpeThli LUIMHADP; KOIMYECTBA TEIUIOTHI, OTIAHHOTO HarPeThiM [IMIMHAPOM, OCHIE OMYCKAHHS
ero B BOJy KOMHATHOM TeMIIepaTypbl; OTHOCUTEILHOM BIQ)KHOCTH BO3AYXa; YACIBHOM TEIUIOTHI IUIaBJICHUS JIbAA.
HccnenoBanne M3MEHEHHS TeMIIEPaTyphl BOIABI NP PA3IMYHBIX YCIOBHUSX; SBJICHUS TEIZIOOOMEHA IIPU CMEIIMBAHMU XOJOAHOM M Tropsdei
BOJIbI; MpOLIecCa HCIIAPEHHUS
2.16 ®usnueckre SBIEHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHHE W KAIWULIPHBIC SBJICHUS B IIPUPOAE, KPUCTAIUIBI B NPUPOAE, H3IIydeHHE
Connita, 3aMep3aHie BOIOEMOB, MOPCKUE OpH3bl; 00pa30BaHKE POCHl, TyMaHa, HHesl, CHera
2.17 TexHUUYeCKHE YCTPOWCTBA: KAIMILUIAPHI, NPHUMEPHI HCIOIb30BAHUA KPUCTAIOB, >KUIKOCTHBIA TEPMOMETp, DAaTYMK TEMIIEpaTypbl, TEpMOC,
CHCTEMa OTOIUIEHHS IOMOB, THIPOMETPbI, IICHXPOMETp, IapoBasi TypOUHA, IBUraTelb BHYTPEHHETO CTOPAaHUs
3 SJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpu3anys Tel. J[Ba BUIa AIEKTPUIECKUX 3apSI0B
3.2 BsaumogeiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
3.3 3aKOH COXPaHEeHHsI AIEKTPUUECKOro 3apsijia
3.4 Onexrprueckoe nose. HanpspkeHHOCTh AJIeKTpUIecKoro mosisl. [IpHHIMN Cynepno3UIiy 3JIeKTPUYEeCKUX roel (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenu snexTprudecKux 3apsaoB. JelcTBIE IEKTPHIESCKOro MOl Ha JISKTpUIecKUe 3apsiapl. [IpOBOHHMKHN U TMAJICKTPHKH
3.6 [ocTostHHBIN dNeKTprdecknuii TOK. JleficTBus snekTpraeckoro Toka. Crna Toka. Hanpsoxerne.
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3.7 DJeKTpHUECKOe COMPOTUBIICHUE. Y IENbHOE 3JICKTPUUESCKOE COMPOTUBIICHHE:
-2
3.8 3akon OMa yist yJacTKa JIeKTPUISCKOH IIeTH:
-2
3.9 [ocnenoBarenbHOE COEIMHEHUE ITPOBOIHUKOB!
li=l;U=U+U;; R=R;1 + Ra.
[NapannenapHoe coeMHEHNE IPOBOAHUKOB PABHOTO COMPOTHBIICHHSL:
R il
Ui=Upl=l+l; 2
CMellIaHHbIe COCAMHCHM S MPOBOJJHUKOB
3.10 PaboTa U MOIIHOCTh 3JCKTPHUECKOr0 TOKA.
A=U-I-t;P=U"I
3.11 3axon Jlxxoyss-JleHua:
Q=I"-R-t
3.12 OnbiT Opcerena. MarHuTHoe HoJie NPSIMOTO IPOBOJHMKA C TOKOM. JIMHMM MarHUTHOW MHIYKLIMH
3.13 MarsutHoe noJie IOCTOSHHOTO MaruuTa. BzaumonelcTBue NOCTOSHHBIX MarHUTOB
3.14 JlelicTBE MarHUTHOTO TOJI HA POBOJIHUK C TOKOM
3.15 OmnpiTel @apanes. SIBnenue snekTpoMarHuTHON HHAYKIWHA. [IpaBuio Jlenna
3.16 [pakruueckue paboTHI
V3mepeHue 35IeKTpUYECKOro COMPOTUBIIEHHUS PE3UCTOPA; MOIITHOCTH AJIEKTPUYECKOr0 TOKa; pabOTHI JIEKTPUIECKOI0 TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHMKAIOLIEr0 B MPOBOAHMKE (PE3UCTOPHI, JTaMIIOYKa), OT HANPsDKEHHS HAa KOHIAX IPOBOAHHKA;
3aBUCUMOCTH CONPOTHUBIICHUS OT JJIMHBI IPOBOJHKKA, IUIOIIAIH €ro IIONEPEYHOT0 CEUEHHS U YIEIBHOTO COMPOTUBIICHHS.
[poBepka npaBmiIa AT IEKTPHUESCKOTO HAMIPSHKEHHUS IIPH MTOCIEI0BATEIEHOM COSMHEHHH IIPOBOIHUKOB; NPaBHIIA U CUITBI SJIEKTPHIECKOT O
TOKA IIPU MapaJUICIIbHOM COEIMHEHHH IPOBOIHUKOB (PE3UCTOPHI M JIAMIIOUKA)
3.17 dusnyeckue SBICHUS B IPUPOJE: SINEKTPHIECKUE SBICHHUS B aTMOC(epe, 3JIeKTPHIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE I10J1e 3eMJIH, apeid
TIOJIFOCOB, POJIb MArHUTHOT'O TIOJISL JUIst )KU3HH Ha 3eMile, MOJIPHOE CUSIHUE
3.18 TexHUYECKHE YCTpPOMCTBA: OJIEKTPOCKOI, aMIEpMEeTp, BOIBTMETP, PEOCTaT, CUETUYMK ODJIICKTPUUSCKOW HHEPIUH, 3IIEKTPOOCBETUTENHHbIC
npUOOPEI, HarpeBaTeIbHBIE 3JIEKTPOIPUOOPH! (IIPUMEPBI), IEKTPHUESCKHE NMPEIOXPAHUTENH, JIEKTPOMATHHT, 3JICKTPOABUTATENb ITOCTOSHHOTO
TOKA, TeHEePaTop MOCTOSIHHOTO TOKA
3.19 OnekTpoMarHuTHbIE BOJHEL [1Ikana 31eKTpoMarHUTHEIX BOJH
3.20 JlyueBast Mojiesib cBeTa. [IpssMosrHeHOE pacpoCcTpaHeHHE CBeTa
3.21 3akon otpaxkeHus cera. [liockoe 3epkaio
3.22 [penomeHue cBeTa. 3aKOH MPEIOMIICHHS CBETA




3.23

Hucnepcus ceta

3.24 JIunza. Xop nydeit B 1uH3e. DokycHoe paccTosiHue TMH3bL. OnTrdeckas CUila JMH3bL
D=1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue MpuOOpsI

3.26 [pakTrueckne paboTHI
W3mepenne omnTHYecKod CHIIBI coOMparomieil JIMH3BI; (DOKYCHOrO pacCTOSHUS cOOHMparomied JHMH3BI (IT0 CBOWCTBY paBEHCTBA pa3MEpOB
mpeaMeTa ¥ n300pakeHus1, KOr/a MpeIMET PacloJIoXKeH B IBOMHOM (DOKyce), moKazaTessl MPeIOMIICHUsI CTEeKJIa.
HccnenoBanne cBoicTBa H300payKEHUsI, MOIYYEHHOT'O C IIOMOLIBI0 COOMPAIONIEH JIMH3bI; U3MEHEHHUS! (JOKYCHOTO PACCTOSTHHS ABYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YTIJIa MPEJIOMJICHHs] CBETOBOIr'O JIyda OT yIJia TaJieHus Ha rpaHulie "BO3ayX - CTekno”

3.27 ®duznueckue sBieHns B npupoze: 3atMenust Connua u JIyHbL, 1BeTa T, OnTHYeCKUe siBIeHus B aTMocgepe (1BeT Heba, pedpakims, paayra,
MHpPaxX)

3.28 TexHUYecKHe yCTpOWCTBA: OYKH, IEPHUCKOI, (poToarmapar, OnTHYECKUE CBETOBOIbI

4 KBAHTOBBIE SBJIEHUA

4.1 PannoaktuBHOCTh. Anb(a-, Oera-, raMMa-u3iaydeHus. Peakimu anbda- u 6era-pacnaga

4.2 Omnsitel Pe3epdopaa no paccesiuio anbda-yactuil. [InanerapHast Mojiesb aToma

4.3 CocraB aTtomHoro siipa. M3oTomsl

4.4 Ilepuon monmypacnaga aTOMHBIX SiAEP

4.5 SlnepHble peakiyy. 3aKOHBI COXPaHEHHS 3apsiIOBOI0 M MacCOBOT'O YUCEI

4.6 dusnueckre SABICHUS B INPUPOAE: E€CTECTBEHHBIH paJMOAKTHBHBIN (DOH, KOCMHMYECKHE Jy4H, PaAMOAKTUBHOE H3JIy4EHHE IPUPOIHBIX
MHHEpAJIOB, ACHCTBUE PaJMOAKTHBHBIX H3IyYE€HUN HAa OPraHU3M UYelIOBEKa

4.7 TexHuuyeckue ycTporcTBa: ClIEKTPOCKON, MHIMBUAYaJIbHbIA JO3UMETP, KaMepa BuiibcoHa, siiepHasi SHEpreTUKa
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