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HOACHHUTEJIBHAA 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 mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKUM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBaeT paclpeeseHue yueOHOro Marepuana
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pa3paboTaHa C IEJbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, M3ydyaeMbIX XUMHUEH, Ouosiorueld, actpoHoMHued U GU3HIECKOU
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wu3yuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munucrepctsa npocseienus Poccuiickoit denepaunn (mpoTokos ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

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

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOpPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA 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/I$I obecrieunBaecTCs PCIICHUEM CIICAYIOIHMX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHbie pabOTBl W  JKCIEPUMEHTAIBHBIE HCCICIOBAHHS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

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

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.

MarepuajibHO-TEXHHYECKOE OCHAILIEHUE NPOIrPAMMBI ¢

L4 Annapamﬂoe obecnevenue.

- O0opynoBanue nenrpa «Touka pocra»
- YyeOnblii kKaOUHET

- CTOJ YY€HUUYECKUW - 15mT.,
- CTyJ yuyeHn4deckui - 30mr.,

- TocKa MmeJioBas - 11T.,

- IOCKa UHTEpAKTUBHAS - 1T.,

- mpoekTop(mapka) -1mir.,

- KomnproTep -1,

-M®Y -1 mr.,

- mKag u1g JOKYMEHTOB — 31T,
- CTOJI YUMTEIbCKUH — 1 mT.,

-Iludposas naboparopus 1 ydamerocs pusuku (bazoBbiii ypoBeHs) — 3 1T



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOU TEOPHH.

Mopenu TBEPAOro, >KMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdunie tena. OObICHEHUE CBOMCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOKEHUW MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmauuBaHue U KanwuUISIpHBIE siBIeHUA. TenIoBoe pacliupeHue U CKaThe.

Temnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKECHUS
gactull. BHyTpeHnsisi sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bu bt TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, N3JTYYEHHUE.

KommaecTBo TemnoTel. YaenapHas TEIIOEMKOCTh BEIecTBa. TermIiooOMeH H
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAaHUE KPUCTAIMYECKUX BEIIECTB. YAEIbHAs TEIJIOTa TJIaBJICHUS.
[TapooOpaszoBanne u koHjaeHcarus. Mcmapenue. Kumnenue. VYiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KHIIGHHs OT aTMoc(epHoro
JABJICHUSI.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y IeIbHas TEIUIOTa CTOpaHMUS.

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

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenrne 6poyHOBCKOTO JIBHKEHUS.

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

OXJIAXKJICHUU.

6. IIpaBuiia u3MepeHust TEMIEPATYPHI.

7. Buapl Temonepenayn.

8. OxJla)kJieHHe NpHU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHUH padOThl BHSIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaGnroneHue KumeHwus.



12. HaOnroieHre moCTOSIHCTBA TeMIEPATyPhl IPH TUIaBJICHUU.

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, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00bEMa U HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH

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  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJIOM  TMpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. JnekTpuyeckre 1 MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUECKUX 3apsiioB. BzammojeicTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe mnone. Hanpsok€HHOCTh 3ieKkTpudeckoro mnods. IlpuHiun
CYNEpPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

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

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
NcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBjieHHE MPOBOJHUKA. YICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [lociegoBaTenbHOE W MapajuielibHOE — COEMHEHHE
MIPOBOIHUKOB.



Pabota u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpUYecKue 1EeNnu U MOTpeOUTeNn 3IeKTpuueckoil snepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

IloctossHHBle  MarHuThbl.  B3aumoaelcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnautHoe 1oyie. MaruuTHoOe mojie 3eMIM M €ro 3HaueHHe NI JKU3HH Ha 3eMIIC.
OmbiT  Opcrena. MarHuTHoe TOJE€  DJIEKTpUUECKOro Toka. [IpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MAaTHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3IIEKTPOJABUTATEIECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHONM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco0n1 MOJTyYEHUSI AIEKTPUUECKOU SHEPTUMU.
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 3apsI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
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.
. BzanmoielicTBre MOCTOSSHHBIX MAarHUuTOB.
. 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 nmpoBepka pabOThI AJIEKTPUUECKOM IIEMH MTOCTOSTHHOTO TOKa.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. HM3Mmepenue u peryinupoBaHue HaMPsHKEHUS.

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
CEYeHHMs U MaTepuara.

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

9. IlpoBepka mpaBuia i CWIbl TOKa IPHU MapajuiebHOM COEIUHEHHUH
PE3UCTOPOB.

10. Onpenenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11. OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIAEIAEMON 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  [OCTOSIHHBIX ~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 AeiiCTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3y4eHue paboThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJl anexTpoaBuraTebHON YyCTaHOBKHU.

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 NpPSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsmosinHeHOe nBHKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHenHoe nBuxkeHue. (CBoOoaHOE
nagenue. OnsITel ['anumes.

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

ITepseiit 3axkoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuit 3akoH HeroTroHa.
[IpuHOHMN CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUSI, CHUJIa
TPEHUS MOKOs, IPYyTrUe BUABI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nageHud. JBwxkenue mianer Bokpyr Comnnua. IlepBas kocmuyeckass CKOpPOCTb.
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 JBUKEHHUE.

Mexanudeckass pabora W MONIHOCTh. PaboTa cui TSHKECTH, YNPYTOCTH,
tpenusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHAas SHEPTUs Teia, MOJIHATOrO Haj
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast s3Heprus c:xaTou npyxkuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPrHH. 3aKOH COXPAaHEHUsS MEXaHUYECKOW
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.

N3mepenune CKOpOoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKEHMUS.
NccenenoBanne Npu3HakoOB PaBHOYCKOPEHHOIO IBUIKCHUS.

Habmronenme nBrkeHus Tena Mo OKPYKHOCTH.

Habmronenne MexaHM4eCcKUX SIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUéTa
«Temexxka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JIBUKCHUH
OTHOCHUTEJIbHO KaOWHEeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOpPEHHs Teja OT MacChl Tejaa W JEHCTBYIOUIEH Ha HEro

o v ok~ w

CUJIBI.
8. HaOmroneHnue paBeHCTBA CUJI IPU B3AUMOACHCTBUU TEll.
N3Mmenenune Beca Tenia npu yCKOPEHHOM JIBHKCHUU.



10. [lepenaya nmnyiibca pu B3auMOAECHUCTBUU TEIL.

11. [IpeoOGpazoBaHus SHEPTUU NIPU B3aUMOJIECUCTBUU TEN.

12. CoxpaHEeHHE UMITYJIbCA TTPU HEYNIPYTOM 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 M0 HAKJIOHHOM IJIOCKOCTH.

3. OmnpenesieHHE YCKOpPEHUs Tejla NPHU PABHOYCKOPEHHOM JBWXEHUU IO
HAKJIOHHOM TIOCKOCTH.

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

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

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

Onpenenenne ko PUITMEHTa TPEHUS CKOJTBKEHUS.

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
MCTIOJIb30BaHUEM HETIOJIBI>KHOTO U TIOJIBHYKHOTO OJIOKOB.

11. MI3yueHue 3aKk0Ha COXpaHEHUsI SHEPTHUH.

Pa3nen 9. Mexannuyeckue KoJjie0aHus ¥ BOJTHBI.

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

3aryxaromme — koneOanus.  BelHyknennele — KoneOanwms.  Pe3zoHanc.
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 BbicOoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk 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 npoaoiabHBIX U TOTIEPEYHBIX BOJH (Ha MOJEIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1.

7.

OnpeneneHne 4YacToThl W NEpHoJa KoJieOaHUH MaTEeMaTHYECKOTO
MasTHUKA.

Onpenenenne 4acTOThl U MEepUO/ia KOJeOaHUN NPy KMHHOTO 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  Mepuojia  KoJieOaHui
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Paznen 10. D1eKTPOMATrHUTHOE 10JI€ H 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE. DJIEKTPOMArHUTHBIE  BOJIHBI. CsoiicTBa
BJICKTPOMATrHUTHBIX BOJIH. [lIkanma »neKTpoMarHUTHBIX BOJH. Mcmonp3oBaHue

QJICKTPOMAruuTHBIX BOJIH OJIA COTOBOM CBSI3H.

DOnexkTpoMarHutHas mnpuponaa cBeta. CKopocTh cBeTa. BoyiHOBBIE 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
pacrnpocTtpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETa.



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

Jlunza. Xona onayuedr B auH3e. OnTuueckass cucrtema (Qortoamnmapara,
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 ¢ TOMOIIBIO JIUH3.

[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 yIjla OTPA)KEHUS CBETOBOTO Jyda OT YIJia
najeHusl.

N3yuyenue xapakTepucTuK U300pakeHHs MpeIMeTa B IMIIOCKOM 3epKaje.
HccnenoBanre 3aBUCUMOCTH YTJIa IPEIOMJICHUSI CBETOBOTO Jiyda OT yriia
najieHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

[Tomyuenne n300pa’keHHUH C TOMOIIBIO COOMPAIOIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMparomieit
JTVH3BI.

OMnbITHI O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

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

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pe3epdopna u mmanerapHass Mojenb atoma. Moaens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaThIE CIEKTPHL.

PannoaktuBHOCTh. Anb(da-, 6eTa- 1 raMma-u3nydeHus. CTpoeHue aTOMHOIO

saapa.

Hykinonnas wmogzens aromHoro sapa. HM3oromel. PaamoaktrBHBIE

npeBpamienusd. llepuon monypacnana aTOMHBIX SAEP.



SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiA0BOTO M MAaCCOBOTO YHCEN.
DOHeprust cBsi3M aTOMHBIX sifep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a H
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 BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpauus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOJIYKTOB.

Jlabopamopnuvie padbomot u onvimot.

1. HaGmroneHue CIUIOMIHBIX U TUHEWYATHIX CIEKTPOB U3TyUEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHE DPHEPIUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpHUTENBEHO--0000AOIIMI MOy Ib IPEIHA3HAYEH JIJIsl CUCTEMATU3aLluN
U 0000IIeHHs  MpEeIMETHOr0  COoAEpXaHMs U ONbITa  JIEATEIbHOCTH,
IprOOPETEHHOTO TPU M3YyUYEHUH BCEro Kypca (PU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo ¢Gu3uke g o0ydarolmuxcs,
BBIOPABILKX 3TOT Y4€OHBIN MTpeIMeET.

IIpy M3y4eHHH NAHHOIO MOJIYJIS PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUIBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUMBAETCS JTOCTHKEHHE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOOydeHus, QopMUpyeTCs
€CTECTBEHHOHAY4YHasl T'PaMOTHOCTb: OCBOCHHUE HAYy4HBIX METOAOB HCCIIEIOBAHMS
SBJICHUI MPUPOJbI W TEXHUKHU, OBJIAJEHHE YMEHUAMU OOBICHATH (hU3MUECKUE
ABJICHHS, IPUMEHSAS IOJyYEHHBIE 3HAHWSA, pelaTh 3a74a4yd, B TOM 4HCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AEATENIBHOCTHBIN XapakTep JAHHOIO pasjeia pealn3yercs
3a CcuéT TOro, 4YTO OOy4arouluecs BBINOJHSIOT 3aJaHHs, B KOTOPBIX UM
IpeaJaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh 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 MOJIYyYEHUs TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHblE OCHOBBI HauOoOJie€ BaKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTU, HApUMEp, MPAKTUUECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB



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

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3nky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3synbpraTe nzyueHus pu3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBJIEHNE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3uYecCKoN HAYKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXJACHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM IMPUMEHEHHUEM
JTOCTHXKEHUN (DU3UKH;

— OCO3HaHUE BAXKHOCTU MOPAJbHO--3TUYECKUX IPUHIIUIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

— BOCHPHITHE ICTETHUUECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHM, BaXXHEMIIEH COCTaBISIOLIEH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpECca K HCCIE0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJIBLHOIO
0J1aronmoJIyyms:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedEKCUU, MPU3HAHUE CBOErO IpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y Ipyroro 4eJIOBEKa;



e 6) TPy10BOr0 BOCIMTAHUA:

e — AKTUBHOE YYaCTHE B PEIICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Topoja, Kpas) TEXHOJOTMYeCKOW U
COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE€ U (UIUUYECKUX
3HAHMM;

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBA3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTh OKpy’Karolied cpejabl, TUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHWE TJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiIeM M MyTed ux
pelieHus;

e 8) aganTanuM K M3MEHSKOIIMMCS YCJIOBHSM CONHAJBHOH M NPUPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICHCTBMU TIPU BBHITIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUECKYIO
NESITEIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH
U7, TIOHSATHUS, TUIIOTE3bI O (PU3NIECKUX 00BEKTAX U SIBICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
10716370478

e — IUTAHUPOBAHUE CBOETO0 pa3BUTHUS B NPHOOPETEHHWU HOBBIX (U3UICCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U MMPUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIEHKA CBOUX JIEUCTBUU C YUETOM BIMSHUS Ha OKPYXAIOIIYIO Cperdy,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOoeHHS mporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYISTUBHBIC
YHUBEpCAJIbHbIC YUEOHBIC JIEUCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIIEHU);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJAacCU(UKAIIMN, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHHS;

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUYECKUM SIBJICHUSIM;
BBISIBJISITh TPUYMHHO--CJIEICTBEHHBIE CBSI3U MPU H3YYEHUU (PU3HUECKHUX
SBJICHUW U TMPOIIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JEyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3MUeCKUX BETUYMH;

CaMOCTOSATENILHO BBIOMpPATh CHOCO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp HauOoliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKIE AeMCTBUS.

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIILCKUN HHCTPYMEHT IMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SIBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTH HH(MOpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (PUBHUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orbope MH(pOPMAIMM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpeaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpa@uKOi M MX KOMOUHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XoJe oOCyXJeHus ydeOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJlauyd U TMOJJepKaHue
0J1aroKeaaTeaIbHOCTH OOIICHMS,

COTIOCTABJIATh CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
Juasnora, 0OHapYy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPQXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJMYHO MPECTABISITh PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA);

NOHUMATh W HKCIOJb30BaThb  NIPEUMYIIECTBAa  KOMaHIHOW U
WHJIUBUIYaJTbHOW pabOThl MpHU pPEIICHUH KOHKPETHOM (Quznueckoi
npo0JIeMBbl;

NPUHUMAThH 1I€JTM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS
no e€ JOCTIKCHHUIO: paclpeleNisiTb pojiu, OoOCyX JaTh MpOIEcChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHSITH CBOKO YacTh paOOThI, IOCTUTAsl KaUeCTBEHHOTO Pe3ysibTaTa Io
CBOEMY HAIPABICHUI0O U KOOPAWHUPYS CBOM JICHCTBUA C JPYTHUMHU
YIeHAMU KOMAaH/Ibl;

OIICHUBATh KA4eCTBO CBOETO BKJAJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
TUTsE petieHust GU3NIECKUX 3HAHMI;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  [OAXOAAX MPHUHATHUS  pPEIICHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSACHATh TPUYMHBI  JOCTWKECHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
NEeATENIbHOCTHU, JaBaTh OLICHKY NPUOOPETEHHOMY ONBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;



CTaBUTh ce€0s1 HA MECTO JPYIrOro 4eJIOBEKa B XOJ€ CIOpa WIM IUCKYCCUU
Ha Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MpHU pelIeHnH GU3NYECKUX 3a7a4 WIN
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JTBUKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JTUDJICKTPUKU, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TEeIIonepeaayda (TenI0MnpoOBOAHOCT, KOHBEKIIHS, U3ITy4eHHUe),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsAJIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAaHHWIO KX XapaKTEpPHBIX CBOHNCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUCTajUIbl B Tmpupone, usznydeHue CoiHLa, 3amMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SBJICHUS B atMoc(epe, dMEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOJIUTHh MPAKTUUECKYIO 3a/1a4y B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBIICHUI;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJeNbHas TEIUIOEMKOCTh BEIECTBAa, VJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, yHeNbHAs TEIIoTa
CropaHusi TOIUIMBAa, KOA(QPUUUEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAaIllUHbI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/yXa, SJIEKTPUUECKUU 3aps,



CUJja TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIEIbHOE  CONpPOTHBJIEHWE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3HYECKHIl CMBICI MCHOJb3YEMbIX BEIMYHMH, O0O03HAYEHUS U E€AUHUIIbI
(¢u3nUecKuX BEJIWYUH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE JIAHHYIO
(u3MUECKYl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUYECKON TEOpUU
CTpOEHUS BEILECTBA, MPUHLMUII CYNEPHO3UIMU NoJjiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3NUYECKHE MPOLECChl M CBOMCTBA Ted, B TOM YHCIE U B
KOHTEKCTE CUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh 00BsICHEHUE U3 1—2 JTOrHYeCKUX
IaroB ¢ Omnopod Ha 1—2 HW3Yy4YEHHBIX CBOMCTBA (PUIMUYECKUX SIBICHHIH,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIOBHUs 3aJauyd 3allUChIBAaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JaHHBIX JUISl pEIIeHUs 3aJa4d, BBHIOMpATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(Gu3MUeCKNX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IPAaBWIBHOCTh IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBOMCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTU IpPOIecca OCTHIBAHUS U
HarpeBaHMsl NpPH M3IYyYEHWH OT LBETA M3Iydaromed (IOrolarole)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YAJIM3aLlMsl MArHATHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMUTA,
CBOICTBA 3JEKTPOJABMIraTeisl IOCTOSIHHOTO TOKa): (QOopMyIHpOBaTh



MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONUCHIBATh X0 ONbITA U (DOPMYITUPOBATH BHIBOIBI;
BBIIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/1yXa, CHJIbl TOKa, HAIPSHKEHUS C HCIOJIb30BAHUEM
aHAJOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONPOTUBIIEHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOTO COIPOTUBIIEHUS BELIECTBA TPOBOAHUKA, CUJIbI TOKA,
UAYLIIETO 4YE€pPe3 NPOBOJHMK, OT HANpsSHKEHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUMU
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil W TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAYys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HMX oOmnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK BJICKTPUYECKOU DSHEPIUH, DIIEKTPOOCBETUTEIIBHBIC
npuOOpHkl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TOCTOSSHHOI'O TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIBHBIC
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TMUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHX
LEIEeH C MOCIEA0BATENbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
paznuyasi yCJIO0BHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKHUX LETEH;
NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IMOBCEIHEBHOM



KHU3HU 17151 oOecriedeHns 0e30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/0POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaloIIeH cpee;

OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH HMH(OpMAIHio, KOoTopas
SBIISICTCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
MCTIOJIh30BaTh MPH BHIMOJHEHUH yUEOHBIX 33a/laHUil HAyUYHO--TIOMYJISPHYIO
auTepatypy  (u3mUeckoro coaepikaHWs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONEpKaHUsi, B TOM 4YHCIE IYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PAMOTHO
UCTIOh30BaTh HM3YyYCHHBI TMOHATHHHBIA ammapar Kypca (QU3UKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCH;

NpU BBITIOJHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHMN (DU3MUECKHX
IPOIIECCOB paclpeieNsTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIINOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIIAJ B
NEeSTENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPYy3KH, IEHTP TKECTH, aOCOIIOTHO TBEPIOE TEIO,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBI)KEHHUE, KOJeOaTelbHOE JBHXKEHHE (3aTyXalollue U
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CIEKTp M CJIOXEHUE CICKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHEC W3YYCHHBIX (U3HYECKHX SBICHUH B
OKpyXaromeM Mupe (B TOM dYHuCiIe (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SIBJICHUS B TMPHUPOJC, OMOIOTHYECKOE NEHCTBHE BHJIUMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4YeJIOBEKa), NPH ITOM IEPEBOJMTH IMPAKTUYCCKYIO 3ajadyy B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBJKEHHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJl MMOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHASI DHEPTHUSl CKATOU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJHAsS MEXaHUYeCKas JHEPrus,
NEPHUOJ] M YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIOIB3YEMbIX BEITUYHH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa Tel, (U3MUECKUE SBICHHUS W TPOIECCHI,
UCTIONIB3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCOBOTO YHCEI
NP SIICPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CIIEICTBEHHbIE ~ CBA3U, CTPOUTh OOBsACHEHHE H3 2-3
JIOTUYECKUX LIAroB C OMOPOW Ha 2—3 M3yUYEHHBIX CBOMCTBA (PUM3HYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucTteMy U3 2—-3
YPaBHEHHMIT), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (DU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
YCIIOBHE, BBISBISITH HEJOCTAIONIUE WU M30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl pEHICHHS, TPOBOJAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIINTh MPH TOMOIIU
(¢u3MUeCcKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
NPOBEACHUS  WCCICAOBaHUsS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHUH U OTBITOB;

NPOBOJIUTH OMNBITHI 10 HAONIOACHUI0 (DU3WYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, MPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JWH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
o0OpyZOBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pPe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOTUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMOoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHHs
(u3MepuTenbpHOro npudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCTIOJIb30BAaHUEM MPSAMBIX W3MEPEHHUH (3aBUCHUMOCTh MYTH OT BpPEMEHU
Opyd PaBHOYCKOPEHHOM JBMXKEHHHM ©O€3 HadaJbHOW CKOpPOCTH, MEpHOa
KoJIeOaHMI MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yIiia OTpa)K€HHUsI CBETa OT yIJia MaJeHUs U yrjia MpeJoMIICHUs OT yria
NajieHus): IUIAHUPOBATh HCCIIEIOBaHHE, CaMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



bu3MYecKuX BEIWYUH B BUAEC TaOMUIl M rpadUKOB, J1€NaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHS, MEXaHHYeckas padoTa W MOIIHOCTh, 4YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OnTHYECKass Ccuja coOuparonied JUH3bI, PAJAUOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CIICIYs MPEIIONKCHHOW UHCTPYKIIMH, BHIYHCIISATH
3HAYCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKW HW3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IIAaHETapHas MOJICJIb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO SIJIpa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OMNHCaHUs (B TOM 4YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU perieHuN y4yeOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCITI0JIB30BAaTh NP BBIMOJHEHUU YUEOHBIX 3aJaHUIl Hay4YHO--TIOMYJISPHYIO
JAUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT H3y4aemMoro paszzena (U3MKH U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



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
1.1 7
CTpocHue i cBoficTBa BelcCTB https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIDIOBHIE HPOHECehl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OTBITHBIE 1 bubmmorera [JOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOrO COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUKOTO H
4 ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE TMOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [JOK
5 Kpucranmmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe paciIMpeHHe U CKaTHe 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTYphI CO 1
CKOPOCTBIO TEIJIOBOTO JIBM>)KEHUS YaCTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpoxk-koupepenuus "[Ipakruyeckoe

11 HCII0JIL30BaHUE TEIUIOBBIX CBOMICTB BEIIECTB bubnmorexa LOK
https://m.edsoo.ru/ff0a65c0
1 MaTepUasoB B LIEAX dHeprocOepexeHus"
12 KonnuecTBo TemnoTsl. Y aenbHas bubmmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SBJIEHUS TEIJI0OOMEHA MPU CMEIIUBaHUU brbmmorexa [OK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM ¥ TOPSTYEH BOJIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXO0IUMOTO
15 JUISl HATPEBAHUS TeJa U BBIJIETSIEMOT0 UM
MIPH OXJIAXKICHUU
16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
YIEIbHOW TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJJTMYECKUX TeJl. Y IeJbHas TerioTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yeIbHOW TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas Temnora
bu6nmoreka [JOK
21 napooOpa3oBaHUs U KOHJICHCALIUH.

3aBUCHMOCTD TEMIICPATypPhbl KUIICHUS OT

https://m.edsoo.ru/ff0a786¢
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aTMOC(EepHOTO TaBICHHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenre OTHOCUTEIFHON BIAKHOCTH
BO3IyXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1auy Ha onpeesieHre BIaKHOCTH
BO3]lyXa

24

[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CropaHus

25

KII/ TenmoBoro npuratens. TenmoBeie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUN
B TEIUIOBBIX IpoIEccax

27

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"TemoBeie sBneHus. 3Menenne
arperaTHbeIX COCTOSIHHI BemlecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbras padota o teme "TerioBbie
siBiieHUA. I3MeHeHue arperaTHbIX COCTOSHHM
BenecTna"

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

29

DnekTpusanus tei. [[Ba poaa
ANEKTPUYECKUX 3apsAI0B

30

Ypoxk-uccienoBanue "DieKTpusamus Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/I‘leCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX mojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenu snekTpuyeckux 3apsjaoB.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
AIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 C}HIIGCE‘BOB&HI/I?L HCTZ‘IHI/IKI/I bubnuotexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JlecTBHS DIIEKTPUUECKOTO TOKA bubamorera LOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIIEKTPUUYECKOTO TOJISl Ha TTPOBOTHUKH U 1
JUBIEKTPUKA"
39 DIIEKTPUYECKHUI TOK B METaJlIaX, JKUAKOCTAX bubnuoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna Toka. JlabopaTopHas padora bubnuoreka [JOK
41 0.5
"M3mepeHue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsiKeHue. BoiabT™merp.
42 JlaGopaTtopHas padota "M3mepeHue u 0.5 bubmorexa HOK
| https://m.edsoo.ru/ff0a9e14
pEryIupOBaHUE HAMIPSIKECHUS
43 ConpoTuBieHHE IPOBOAHUKA. Y I€TBHOE bubnnoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaGopatopHas paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnunoreka [JOK

MPOBOJIHUKA OT €r0 JIJTUHBI, MJIOIAT!
MOINEPEYHOI0 CeUEHUs U MaTepuana"

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTh CHJIBI TOKA OT HaIIps>KCHUAL.

bubmuoreka [JOK

45 3akon Oma Jyist ydacTka 1enu https://m.edsoo.ru/ff0aa44a
JlaboparopHuas padota "Hccrnenoanme
46 3aBHCUMOCTH CHJIBI TOKA, UIYILETO YEpe3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnenoBarenbHOE U NapauIEIbHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM MpH bubmuorexa [JOK
MOCJIETIOBATEIBHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
49 TUTST CEIJ'II)I I")rom Ir)IpI/I napaﬂﬁenbiOM ’ bubmorexa [TOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdota "Onpezenenue bubnuoreka [JOK
paboTHl U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKue IenH 1 MoTpeOuTenu
53 BHCKT;HHCCKOﬁ SHEPTUH B 61:91Ty. KopoTtkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBKa K KOHTPOJIKHOU pabOTe MO TeEMe
54 "DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tella bubnuoreka [IOK

" ux B3aumoaeuctBusl. IlocToSSHHBIN
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsaabl. 3apsHLKeHHBIC Tea

bubmuoreka [JOK

55 . .
U UX B3auMoiercTBus. IlocTosTHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUHN TOK"
56 ITocTosTHHBIE MarHUTHI, UX B3aUMOCHCTBHC
57 VYpoxk-uccnenosanue "M3ydenue nonaen 1 bubnuoreka [JOK
TMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE ToJie. MarHuTHOE T0J1e 3eMITH U bubmmoreka [{OK
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarautHoe nose
59 INEKTPUIECKOTO TOKa MarHuTHoe 1mosie bubnmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA ¢ TOKOM
[IpuMeHeHne >EKTPOMArHiTOB B TEXHUKE.
" . bubmuorexa [JOK
60 JlabopaTtopHnas paborta "M3ydeHue necTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha POBOJHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTpOABUTATEIICH B
. bu6mmoreka [JOK
61 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpynpoBanue u
n3ydeHue paboThl NIeKTpoaABUTaTEs"
62 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU
nHaykuuu. [Ipasuno Jlenna
DnextporeHepatop. CrocoObl MOTydeHHUS
63 ANEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHIINU
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUH
64 [ToaroToBka K KOHTPOJKHOM paboTe MO TeMe
"DneKTpruYecKue U MarHUTHBIE sIBJICHUA"
65 KonTtposneHas paboTa o teme bubnuoreka [IOK
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"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Paborta ¢ Tekctamu 1o 1 bubnuorexa [JOK

teme "TeruoBble siBieHUs" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK

teme "[locTosIHHBIHN 21eKTpUuyecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1

teMe "MarauTHbie SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 145
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTnueckue 06pazoBaATENBHbIC
padoTsI padoThbI pecypest
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMONIMHENHOE IBHKEHUE 1 bubamorera LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
CpenHsst © MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIMKECHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopnas padora "Ompeneienue
7 yCKO;)eHI/I;II) Ten;) npu paBHOI})/CKOpeHHOM 1 1 bubmmorexa [TOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBobOoauoe nmagenne ten. OnelTel [Nanunes 1
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
9 [lepuon 11:1) JacToTa o6pau1eHH;1.p J}_]I);I(HeﬁHaﬁ Hu 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0ael76
YIJ10Bast CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 IlepseIii 3akoH HproToHa. BekTop cuiibl bubnuorexa [IOK
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https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HertoToHa. bubmuoreka [IOK
PaBHozelicTByIOIIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui Egg?;;f;z?g}:meg 82
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
HproTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Et?ri?ﬁfii?ﬁﬁf Daeca?
16 Pemenue 3anau no reme «Cuiia ynpyroctm»
17 JlabopaTtopHas pabora «OnpenenecHue bubmuorexa [JOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cna Tpetis https:// m.edso;.I ru/ff0af738
bubnuoreka [IOK
19 Pemenne 3agad mo reme «Cuiia TpeHUSD» httos://m.e dsogru /f0afa26
20 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
ko3 duimenTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akoubl HeroToHa. bu6mmoreka [JOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO bubnnorexa [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBuxeHne Tea BOKpyr
23 rpaBUTaMOHHOTO IeHTpa (ConHevHast
cuctema). ['anmaktuku"
24 Pemenne 3amau no teme "Cuia TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuYecKas CKOPOCTb. bubnuorexa [IOK
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HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHON TOUKHU.
AOcomoTHO TBEpHOE Teno. PaBHoBecHe

bubmmoreka [{OK

26
TBEPJOTO TENA C 3aKPEIUVIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MowmeHnT cuisl. LleHTp TsKECTH
28 Pemenne 3agad mo reme "MOMEHT CHJIBIL. bubmmoreka [{OK
Hentp tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 “ngaaneCKoe BE}KCHI/IG ’ bubmorexa HOK
y g . https://m.edsoo.ru/ff0b0408
B3anmoperictBue Ten
KounTponbnas paborta o teme
30 "MexaHn4ecKoe JIBIKEHUE bubmorexa OK
N g " ' https://m.edsoo.ru/ffOb06ec
BsaunMmonelicTsue Ten
Nmnynec tena. UMnynbe cuibl. 3aK0H
31 COXPaHEHHUs UMITyJIbca. YTIPYroe u Bubmmorexa [JOK
P Y o Py https://m.edsoo.ru/ff0b07fa
HEeYyIpyroe B3auMo/IeHCTBHE
Pemenue 3agau no reme "3aKkoH COXpaHEHUS bubnuoreka [JOK
32
umnyabca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTHBHOE NBIKCHHE
B IIPUPO/JIC U TeXHUKE"
bubnuoreka [JOK
34 M 0
CRATMIRBCIE pabota H MOTHHOUTE https://m.edsoo.ru/ffOb0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubmuoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 palbOoTHI CUJIBI TPEHHSI TPU PABHOMEPHOM

JABHOXKCHHU TCJIa 110 FOpPI30HT3.J'IBHOI>i
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IIOBCPXHOCTU»

Casi3b dHeprun u paboTsl. [loTeHnanbpHas

37
JHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
40 JlabopaTtopHas pabota «3y4yeHne 3akoHa bubnuoreka [JOK
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
Kkoiiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuil 1 NpyKMHHBIM MASITHUKA
Ypok-uccienoBanne «3aBUCUMOCTb MEPUOJIA
44 KoJIeOaHU OT KECTKOCTH I WHBI ¥ MacCChl bubmiorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTrUN MIPU MEXaHUYECKUX
KOJIeOaHUIX
JIaGopaTtopHas pabora «Ompeneieaue
46 qaCTOI;LI I/Ipl'Ie Ifoz[a KOJIe6aI:H/II71 o WHHOI'O Eubmrorexa HOK
p 2 https://m.edsoo.ru/ffOblaec
MasTHUKA»
Jlaboparopnas padora «IIpoBepka
47 HCSaBII)/ICI/II\I/?OCTI/IpHC nozia Ifo.]'[eé)aHI/Iﬁ rpysa bubmnorexa [IOK
p py3a, https://m.edsoo.ru/ff0b197a
MO/BEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
Mexannueckue BoJHEI. CBOMCTBA
48 MeXaHn4uecKuX BOaH. IIpogoIbHbIE U bubmiorexa LOK
- PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHu4ecKre BOTHBI
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B TBEpIOM Teie. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa
51 Ypox-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
53 VYpoxk-koHpepenius "YIbTpa3sByK U bubnuoreka [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
" bubmuorexa [JOK
o4 3aKoHbBI cOXpaHeHus1. MexaHu4eckue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs ¥ BOJTHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4ecKkue KoaeOanus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "[lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnosb3oBaHue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
bubmuoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
\ https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TellepoHa
60 Pemrenue 3agau Ha onpeieieHUE YacTOThI U
JUIMHBI DJIEKTPOMarHUTHON BOJIHBI
61 DNeKTpOMarHuTHas pupoja CBETa. bubnunoreka [JOK

Ckopoctb cBeta. BomHOBBIE CBOICTBa CBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [Ipsmonuneitnoe

bubmuoreka [JOK

62 acmpocTpaHneHue ceeta. 3armenust ConHIA U
pactipoctp t https://m.edsoo.ru/ffOb3658
JlyHsl
3aKoH oTpaXkeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHCHHUE 3aKOHA OTPAKCHHUS brbmmorexa [OK
o p P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPaKCHHE CBETA.
65 Hcnosib30BaHME TIOJTHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHUMOCTH YTJIa IPEJIOMIICHUST CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3IyX-
crexio""
Ypoxk-koupepennus "Hcnonp3oBaHue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIuu3pl. OnTHYECKast CUjla JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoenne n3o00pakeHUH B JTHMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabdorta "OnpeneneHue
70 hok SHOFE aCfTOSIHI/I}I u O?ITII[/I%CKOIZ CHJIBI bubmmorexa [JOK
Y Iz " https://m.edsoo.ru/ff0b4206
coOuparoIiei TUH3BI
71 Ypok-koHpepenmus "OnTudyeckre TUH30BbIC bubnunoreka [JOK
npu6opsr” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuyeckas cucreMa. 3peHue bubnuorexa [IOK
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https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

https://m.edsoo.ru/ff0b4684

Ypok-koudepenmus "Jledextsl 3penus. Kak

73 "
COXPaHUTh 3PECHUE
Paznoxenne 6enoro cBera B cieKTp. OMBITHI
74 Hrprotona. CnoskeHue CrieKTpaabHbIX IBETOB. bubnmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast padota "OMBITHI 11O
75 Pa3lioKEHUI0 OEJIOTo CBETa B CIEKTP U bubnuoreka [JOK
BOCIIPUATHIO [IBETA IIPEAMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 1[BETOBbIE QUILTPHI"
Ypok-npaktukyMm "BosiHOBEIE CBOKICTBA
76 CBETa: JHCIIepCHsi, HHTepPEepeHIINS 1
mudpaxius’”
77 OmnbiTel Pesepdopaa v mianeTapHast MOJIETb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanne u MoTJIONIEHUE CBETa ATOMOM. bubnuoreka [IOK
KBantsl. JIuHeituaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabiroieHre CrieKTpoB bubnuoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
bu6mmoreka [JOK
83 PannoaktuBHbie npeBpanieHus. M30Tomnsl htts://m.edsoo.ru/ffoclald
84 Pemenne 3agau o reme: "PaanoakTuBHbIE bubnunoreka [JOK

npespameHus”

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nomypacnana

VYpox-konpepenuus "PagroakTHBHBIC

bubmuoreka [JOK

86 U3JIy4yeHUs B IIPUPOJIE, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbl COXpPaHEHUs bubnuorexa [JOK
3apsiJ0BOTO U MaCCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b MacChI bubnuoreka [JOK
Y SHEPTrUu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Wcrounuku sHeprun CosHua u 3BE311 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBHS palMOaKTUBHBIX U3Ty4YE€HUN Ha
JKVBBIE€ OpPTraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DNeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTpOMAarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KounTponbnas pabora o teme

93 "DeKTpOMarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBieHUs"

94 [ToBTOpeHme, 0600meHne. JlTabopaTopHbIe bubnuoreka [JOK
paboTsl 1o Kypcy "Bzaumoneiictsue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, o6oomenue. Pemenue BuGmrorexa OK

95 pacyeTHBIX U KaUECTBEHHBIX 3aJa4 110 TEME
"Temnosbie mporecch:” https://m.edsoo.ru/ff0c2572

96 [ToBTOpenue, 06061menue. Pemenue bu6mmoreka [JOK

PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TECMC

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

"KII/] TeruioBbIX ABUTATENICH"

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
97 pacyYETHBIX U KQUECTBEHHBIX 3aa4 M0 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"

08 [ToBTOpenue, 0606menue. JlabopaTtopHbie 1 1 bubmmoreka [JOK
paboTsl o kKypcy "CBeToBbie sBiieHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o000meHne. Pabora ¢

99 TGKCTaEH/I 1o TeMe H;aKOHBI COXpaHECHHS B 1 bubnuotexa LIOK

. https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6moreka [IOK
texkctaMu 1o TeMe "KoJjiebanus u BoJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6moreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIC ABICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢duzuka"

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO € OrpaHUYEHHOMN
0TBeTCTBEHHOCTHIO «/IPODA»; Akiinonepnoe o0ectBo «M3narenscTBo
«IIpocsenieHue»

®uzuka : 8 knacc : yueonuk / M. M. Ilepoimikun, A.W. MiBanoB. - Mockaa :
IIpocsemenue, 2022.

®uzuka : 9 knacc : yueonuk / . M. Ilepoimkun, A 1. ViBanos. - Mockaa :

Hpoda, 2017.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

®dusuka : 8 knace : yueonuk / . M. Tlepsimkun, A.W. BaHoB. - MockBsa :
IIpocenienue, 2022.

®dusmka : 9 xnacc : yueobnuk / M. M. Tlepeimkun, A.W. MiBaHOB. - MockBa :
Hpoda, 2017.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

https://m.edsoo.ru

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

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

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