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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTENbHON MPOrpPaMMBI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yaétoM (henepanpbHOI paboueit MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIIMXCS W OpPraHu3alUI0 W3yYCHHS
¢u3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mnpeamera B peanuzauuud tpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no ¢usuke ycraHaBiIMBaeT pacupeneieHue yueOHOro Marepuana
1o rojgam o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3YYEHHUsSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ ILEIbIO OKa3aHUS METOJUYECKON
TIOMOIIY YYUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

dusrka ABISIETCS  CHCTEMOOOpa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
U SBJICHUM, H3ydyaeMbIX XHUMHUEH, Ouosioruei, actpoHomued u ¢GU3UIECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TNIaBHBIX 3a/lady (PU3MYECKOro OOpa3oBaHUs B CTPYKTYpe OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIIEIYIOUIUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHU ECTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SBJICHUS;

e OLICHUBATH U MOHUMATh OCOOCHHOCTH HAyYHOT'O HCCJICIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

enu wu3yueHuss (Gu3MKK HA YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMS
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®enepaiuu, peamu3yomux
OCHOBHBIE  00I1I€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnnerun MunucrtepctBa npocenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEpeca M CTPEeMJICHHS OOyJalomMXCsS K HayYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBLHOM JEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00€CIEUNBAETCS PEIICHUEM CIIEAYIOINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN OMUCHIBATH U OOBACHATH (U3MUECKHUE SIBICHUS C
VCIIOJIb30BAaHUEM IOJTYYECHHBIX 3HAHU;

OCBOCHHE METOJIOB pELIEHUs NPOCTEHIIMX pACUETHBIX 3a1ad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTeH, TBOPUYECKUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJHBIEC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(epamu npodecCuoHaATbHON AesTEeNbHOCTH, CBA3aHHBIMU
C ¢u3MKON, W COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHus OTBOJAUTCA. B 8 Kilacce — 68 yacoB (2 yaca B Hezeno), B 9 kitacce —

102 vaca (3 yaca B HEZIENIO).
[Ipennaraemeiii B mporpamMmMe mo ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YUUTEb JelIacT BEIOOP MPOBEICHHMS



7a00paTOpPHBIX PaOdOT M OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00y4YaromMxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHU, MpeUIaraéMbIX B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.

COILEPKAHUE OBYUEHUA
8 KVIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BenlecTBa. Macca UM pa3Mepbl aTOMOB M MoOJeKyd. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue n amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOKEHUWA MOJIEKYISPHO--KHHETUYECKON TEOPUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIEHUS. TemIoBOe paclIUpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBHKEHUS
gacturl. Buyrpenusas osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH OSHEPrum:
TeIIonepeaada " COBEpILICHUE padoTHI. Buapr TEIUIONEepEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTYYEHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTH BellecTBa. TemnooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHME TeIIoBoro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BrnaxuocTts Bo3yxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUSL.

[Tpunmuner pabotel TernoBbix naurareneit KIIJ[ temmoBoro nBuraress.
TeroBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpPaHEHUS U IPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO JIBHKCHHUS.

2. Habmonenue nuddys3un.

3. HaOnronenue siBIeHUI CMaYyMBaHUS U KaTUJUISIPHBIX SIBICHUM.

4. HabmroneHue TerioBoro pacuiupeHust Ted.

5. M3meHeHue NaBiieHUs ra3a NpU U3MEHEHUU O0BbEMa M HArpEeBaHUU WIIH

OXJIAXK]ICHUU.
6. IlpaBuia usmepeHus TeMnepaTypshl.



7. Bunbl Temonepenayu.

8. OxJIaxJIeHHE MPU COBEPIICHUH PaOOTHI.

9. HarpeBaHnue rpu coBepiieHUH paO0OThl BHSIITHUMH CHJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

11. HaGaronenune kumeHus.

12. HabmrogeHne mocTosTHCTBA TeMIIepaTyphl IIPH TUTABICHUU.

13. Monenu TEIUIOBBIX ABUTaTEIEH.

Jlabopamopnsie padbomost u onvimel.

1. OmnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKCHUS.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WIIM caxapa.

3. OmbITHl 1O HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH H

TBEPABIX TEIL.

4. OrmpepeneHue JaBJICHUs BO3/lyXa B Oa/UIOHE HITIPUIIA.

OnbIThl, AEMOHCTPUPYIOIIUME 3aBUCUMOCTh JABJICHHA BO3JyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAXK]ICHHUSI.

6. IIpoBepka rumnore3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIONKA KUIKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMITepaTyphI.
7. HaGOmionenune wu3MeHEHUsT BHYTPEHHEW OHEPrUU Tela B pe3yjbTaTe
Teryionepeaadyu U padboThl BHEUTHUX CHUJI.

8. HccnenoBanue sBICHUS TEIJIOOOMEHA NPU CMEIIMBAHUU XOJOMAHOW H

ropsiueu BOJIBI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, [MOJIYYEHHONO BOJOH  MpH

TEIJI000MEHE C HArPEThIM METAIUTMYECKUM LIHJIUHIPOM.

10. OnpeneneHne yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npoliecca ucnapeHus.

12. OnpenieieHre OTHOCUTENIbHON BIIAXKHOCTH BO3/yXa.

13. Onpenenenue yaeabHON TEIIOTHI IUIaBJICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHMS.

DnekTpuzauus Ten. [[Ba poja 3NeKTpUUEeCKHX 3apsaoB. B3aumopelncTtBue
3apspKeHHBIX  Tenl. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHDKEHHBIX TET OT BETUYUHBI 3aPsJI0OB U PACCTOSHUSI MEXKITY TEITAMH).

DnekTpuueckoe nose. Hanpsk€HHOCTh 3nekTpudeckoro mnojs. Ilpuniun
CYNEPIO3UIIUH ISKTPUUECKUX T0JICH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocutenu snekTpudyeckux 3apsaoB. DJeMEHTApPHBIA SJIEKTPUUECKUM 3apsij.
Crpoenne aroma. [IpOBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHUS DJIEKTPUUYECKOrO TOKAa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUJIKOCTSIX U razax.



Dnektpuueckass nenb. Cuna  Toka.  DJIEKTPUUYECKOE  HAIpSHKEHUE.
ComnpoTuBiIeHUE TMPOBOJHUKA. Y ACIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
nas ydactka nend. [lociemoBarenbHOe W MapajlielIbHOE — COCIUHEHUE
MIPOBOTHUKOB.

PaGora u MONIHOCTH DJIEKTPUYECKOrO TOKa. 3akoH Jkoyns—JIeHna.
DIIeKTPUUECKUE 1IETIH U TTOTPEOUTENH IIEeKTpUIECKo sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIE ~ MarHuThl.  B3amMoaeWCTBHE  NMOCTOSHHBIX  MarHUTOB.
MaruauTtHoOe 110JIe. MarauTHoe nojie 3eMJIM M €ro 3HaucHHue I KU3HU Ha 3eMIIC.
OnbiT  Opcrena. MaruuTHoe 1oje  3JEKTpUdeckoro Toka. IlpumeHenue
3JIEKTPOMArHWTOB B TEXHUKE. J[eHiCTBHE MAarHUTHOI'O MOJISI HA MPOBOJIHUK C TOKOM.
DJNIeKTPOJIBUraTeNlb MOCTOSHHOIO TOKa. Vcrmonb3oBaHue 3eKTpoaBUTaTeNeh B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue daeKTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenna.
DIIeKTporeHepaTop. CriocoObI MOJTYYEHUS 3JIEKTPUIECKOM SHEPIHUHU.
DIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpHU3alUs TEN.
JIBa poja 3JIEKTPUUECKUX 3apS/IOB U B3aUMOJICHUCTBUE 3apSKEHHBIX TEll.
YCTpPOUCTBO U JEUCTBUE DIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHAYKIIUS.
3aKOH COXpaHEHUS DJICKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHUM JIEKTPUUECKOTO OIS,
M cTOYHNKH TTOCTOSTHHOTO TOKA.
JlelcTBUSI 3IEKTPUUECKOrO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. I'a30BbIN paszpsm.
. I3mepeHue cuiibl TOKa aMIIepMETPOM.
. I3mepenue 3J1eKTpUYeCKOro HalpsKeHUS BOJIbTMETPOM.
. PeocTat u mara3uH COpOTUBIICHUM.
. B3anMmoieiicTBHe MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/ieJICHUs MOJIIOCOB MarHuTa.
. MonenupoBaHue MarHUTHBIX MMOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnmeIT Dpcrena.
. MarauTHoOe€ noJjie Toka. DJIEKTPOMAarHur.
. JIecTBHE MarHMTHOT O IOJISI HA IPOBOJIHUK C TOKOM.
. DJEKTPOJIBUTATEIb MMOCTOSIHHOTO TOKA.
. UccnenoBanue siBIEeHUS 3JIEKTPOMArHUTHON MHAYKIIUH.
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23.
24,

25.

OnbiTel @apanes.

3aBUCUMOCTb HAIIpaBJICHUS MHIYKIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OnpiTel 1O HAOMIOAEHUIO 3JEKTpU3alMM Tel MHAYKIUEH u 1pu
CONPUKOCHOBEHMH.

HccnenoBanne neWCTBUS DIIEKTPUYECKOIO IO HA TNPOBOJHHUKU M
TUDIEKTPUKHU.

COopka u npoBepka paboThl JIEKTPUUECKOH LIETIH MOCTOSHHOTO TOKA.
N3mepeHne u peryinpoBaHue CUIbI TOKA.

N3mepenue u peryampoBaHre HapsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, HMAYIIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh ANEKTPUYECKOr 0
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOMIAAW MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBuna CIOXKEHUsS HAIPSHKEHUA IIPU  IIOCIEI0BATEIBHOM
COEIMHEHNN JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPAIIETBHOM COCIWHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOr0 TOKA, UIYLIEr0 Yepe3 pe3ucTop.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM HaA
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, UAYHIETO YEpe3 JaMIIOUKYy, OT
HaIpsHKEHUS HA HEW.

Omnpenenenne KIIJI narpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHuTHOrO TMOJSA  IOCTOSHHBIX MAarHuTOB IPU  HX
00BEAUHEHUY U PA3ACIICHUN.

HccnenoBanne neicTBUA dJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTH CHJIBI  B3aUMOJEHCTBHUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWIbl TOKa M HaIpaBIICHUS TOKAa B
KaTyIIKE.

N3ydenne nercTBAs MarHUTHOTO ITOJISL HA TPOBOJHUK C TOKOM.
KoHncTpynpoBanue u uzydeHue paboThl AJIEKTPOJBUTATEINS.

N3zmepenue KIIJI asexkTpoaBUraTesibHONM YCTAHOBKH.



21. OOBITEI  TIO HCCJIICAOBAHUIO SABJICHUS BHGKTPOMaFHHTHOﬁ HMHAYKIOUN:
HCCIICOOBAHHUC W3MECHCHUN 3HAUCHMUS M HAIIpaBJICHUA HWHAYKOHUOHHOI'O

TOKA.
9 KITIACC

Pa3gea 8. Mexannueckue siBJICHHA.

Mexannueckoe nABwxkeHHE. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCUTENBHOCTh MEXAHMYECKOTIO JBWKEHHS. PaBHOMEpHOE NPSAMOJIMHEHHOE
nerxenue. HepaBHomepHOe MpsMoiIuHETHOE IBHKeHHE. CpelHsAsl 1 MIHOBEHHas
CKOPOCTb TeNa INPU HEPABHOMEPHOM JBHKCHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CB0oOOIHOE
nagenue. OnbiThl ["anues.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yvacrora oOpaunieHus.
JIuHeitHasg u yriooBasi CKOpOCTH. L{eHTpocTpeMUTENbHOE YCKOPEHHUE.

[Iepsbiii 3akoH HbtoTroHa. Bropoit 3akon HeroTroHa. Tperuii 3akoH HeroToHa.
[IpyuHLIMT CyTIEepO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TPEeHUs CKOJIbXXEHUSs, CHJia
TPEHHUS TTOKOSI, APYTHE€ BUIbI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
naaeHus. JBwkenue ruianer BOKpyr CosHma. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOIO TEJNA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIEHTp TKECTH.

Nmnynec Tena. M3menenue mmnyinbca. IMmynbe Cuiibl. 3aKOH COXPaHEHUS
UMITyJIbCa. PEakTUBHOE IBMKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
Tperus. CBsi3b sHepruu u padbotsl. [loTeHIManbHas SHeprus Tea, MOAHITOr0 Hal
MTOBEPXHOCTHIO 3eMiIH. lloTeHIIManbHas sHeprus c:xaTou npyxuHbl. Kunernueckas
sHeprusa. TeopemMa 0 KMHETHUECKON SHEPTHH. 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPIUM.

Jemoncmpayuu.

1. HalmroneHne MexaHWYECKOTro ABMIKEHUS TeNa OTHOCHTEIHLHO Pa3HBIX TeEll

OTCYETA.
2. CpaBHEHME NyTE€W M TPACKTOPUM JBWXKEHUS OJHOIO M TOrO K€ Teia
OTHOCHUTEIJIbHO Pa3HbIX TEJNl OTCUETA.
N3mepeHne cKkOpoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO IBHOKCHUS.
4. HccmenoBaHre MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMS.
HaGntonenue nBmxeHus Tena no OKpy>KHOCTH.



8.
9.

10.
11.
12.
13.
14.
15.
16.

Habmronenne MmexaHndeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKECHUU
OTHOCHUTENHHO KaOMHeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHMS Tela OT MAacChl Tena W JEUCTBYIOIIEW HAa HETO
CHJIBL.

HaGntonenune paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TETI.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Tepenaua uMmynbca npu B3aMMOAEHCTBUN TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHne UMITYJIbCa TpU a0COIFOTHO YIPYTOM B3aUMOICHCTBUY.
Habmronenne peakTHBHOTO ABUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MIPU JBUKEHUU TeNa MO/ IeCTBUEM
PY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoncTtpynpoBanue TpakTa Ijis pa3roHa W JaJbHEWIIET0 pPaBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJBXKEHHS OpycKa WU JBUXKEHUS
[IapHKa [0 HAKJIOHHOMW IJIOCKOCTH.

OrmnpeneneHue yCKOpEHHsl Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHHU MNPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TNpPU PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3
HAYaJIbHOM CKOPOCTHM IYTH OTHOCSITCS KakK psiJi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenencane kodphUIEeHTa TPESHUSA CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue padOThl CUIIBI TPEHHS NMPU PAaBHOMEPHOM JBMXKEHHH Tela
10 TOPU3OHTAIILHON MMOBEPXHOCTH.

Ompenenenne pabOTHI CHJIBI  YIOPYrOCTH TIPW  TOABEME Tpy3a C
UCIIO0JIb30BAaHUEM HETIOJBHKHOTO U TTOJIBUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTHM.

Pa3znen 9. Mexannyeckue KoJe0aHNUSA ¥ BOJHBI.



KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIeproI,
4acToTa, aMIUIUTyAa. MareMaTU4ecKUil U NpYXUHHbIA MasTHUKU. [IpeBpamieHue
SHEPTUU TIPU KOJIEOATEIHHOM JIBH>KECHUU.

3aryxatonme — kosnebOaHusA.  BolHyxkneHHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BoJiHbL. (CBOWCTBA MEXaHUYECKUX BOJH. [IpomonbHble U
IIOIIEpEeYHbIe BOJIHBL. JlnMHA BOJNHBI M CKOPOCTh €€ pPacIpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJIHBL.

3ByK. ['poMKOCTh 3Byka M BbicOoTa TOHA. OTpaxkeHue 3Byka. HPpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune koseOaHWil Tel IION AEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGntonenue BRIHY ) AE€HHBIX KOJI€OaHMI U pe30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre 4YacTOThl M TMEpUoJia KoJie0aHMM MaTeMaTHU4eCKOro
MasITHUKA.

2. Ompezenenue 4acTOThl U NIEpHoa KoeOaHul MPY>KUHHOTO MasSTHHUKA.
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3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpHoO/Ia KojdeOaHUi NPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHO/Ia KOoieOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  Tepuoja  KojeOaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBIL.  CBOiCTBa
ANEKTpOMAarHuTHbIX BOdH. Illkanma »nekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHHE
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3HU.
DJIeKTpOMaruuTHasa mpupoaa cBera. CkopocTe cBera. BomHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimol.
1. W3ydyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO
TenedoHa.

Pa3nen 11. CBeToBbBIE SABJICHUS.

JlyueBas  Mmopmens  cBera.  Mcrounumkm — cBera.  IlpsaAmosnHenHOe
pacnpocTtpaHeHue cBera. 3atMenust Connua u Jlynsl. Otpaxenue csera. [limockoe
3epKano. 3aKOH OTPaKE€HUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. llomHoe BHyTpeHHee
oTpakeHue cBera. lcronb30oBaHUWE TMOJTHOTO BHYTPEHHErO0 OTpPaXKEHUs B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xonm mydeit B gdumH3ze. Onruyeckas cucteMa (¢oToamnmapara,
MHUKpOCKONAa M Tejieckona. [7na3 kak onruyeckas cucrteMa. bian3opykocTs u
NAaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbeitel HptoTona. CrioxkeHue
CHEKTpalbHBIX UBETOB. JlUcnepcus cBeTa.

Hemoncmpauuu.

[IpsAMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKayax.
[Ipenomiienue cBera.

Onruueckuil CBETOBO/I.

Xox myde B cCOOMpArOIIeii TUH3E.

Xop ny4yer B pacCenBAIOIIEH JIMH3E.

[Tonydyenue n3o0paxeHuil ¢ MOMOIIBIO JTUH3.

[Ipunun aeictBus oToamnmapata, MUKPOCKONA U TEIECKOIIA.
10. Mognens ri1asa.

11. Pa3noxeHue 06e10ro cBera B CIEKTP.

12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.
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Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa)K€HUS CBETOBOrO Jydya OT YIJIA
naJeHusl.

2. W3yueHue xapaKTepuCTUK U300paxKeHUs IPEeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEIOMIIEHUSI CBETOBOTO JIy4a OT YIJia
NaJeHUs Ha TPaHULE «BO31YX—CTEKIIO».

4. llonmydeHne n300pakeHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI coOMparoiei
JIMH3BI.

6. OMBITHI MO Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.



7. ONbITHI MO BOCHPUATHIO IIBETA MPEAMETOB IPH UX HAONIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3eppopna u mianerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomenne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uzinydeHus. CTpoeHre aTOMHOIro
saapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespaneHus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiA0BOrO M MAacCOBOIO YHUCEIN.
OHeprust cBsi3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuum cHHTE3a U
nenenus siaep. Mcrounnku sneprun CosHLa v 3BE31.

SnepHas osHepreruka. JleWcTBUSA paaMOAKTUBHBIX H3JYYCHUW HA >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHexTpbl U3JTy4YEHHSI U MTOTJIOMICHUS.

2. CHeKTpsl pa3JINYHbIX I'a30B.

3. CmekTp BOmOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrtpanus n3nydeHns NpUpOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimot.

1. HaOmroneHue CIUIOMIHBIX U JMHEHUYAThIX CIEKTPOB U3IyUYEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHME JHEPTMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEIHLHO-0000 1A NI MOTYJIb.

[ToBTOpHUTETHHO--0000IAIONTNIT MOTYIb IPEIHA3HAYCH JIJIsl CUCTEMAaTU3AlUN
U 0000IIeHHs  TNPEIMETHOrO  COACpKaHUS U ONbITa  JACATEIbHOCTH,
NpUOOPETEHHOTO IPU U3YYEHUHU BCEro Kypca (PU3MKH, a TakkKe JJIs MOJTOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo (u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy n3ydeHUn JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIeSITEeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBAETCS JTOCTHKEHUE MPEAMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMupyercs
€CTECTBEHHOHAYy4YHAs! T'PAMOTHOCTH: OCBOCHHE HAY4YHBIX METOAOB HMCCIEIOBAHUS
SIBIICHUA TPUPOABI U TEXHHUKH, OBIAJCHUE YMEHUSIMH OOBACHATH (DU3MueckKue
ABJICHHs, NPUMEHSAS TOJYyYEHHbIE 3HAHUSA, pelaTh 3aJa4d, B TOM YHCIIE
Ka4ECTBEHHBIE U KCIIEPUMEHTAIbHBIE.



[IprHIMNMANBHO JEATENBHOCTHBIM XapaKTep IaHHOIO pa3fena peanu3yercs
32 CY€T TOro, YTO OOYyYalolUeCs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeaIaraercs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHMI pacro3HaBaTb M HAy4YHO OOBACHSITH
(duznyueckue sIBICHUS B OKPY>KaloIel MPUPOE U OBCETHEBHOM KU3HH;
UCIOJIb30BaTh HAyUHbIE METO/IbI UCCIIEAOBAHUS (PU3NUECKUX SBIICHUHN, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHHs TEOPETUUECKUX BBIBOZOB;
OOBSACHATh HAay4yHbIE OCHOBBI HauOoyiee Ba)XHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUYECKOT O UCTOIb30BaHUS PA3JIMYHBIX UICTOYHUKOB
JHEPIUMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPIUM.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

N3ydenue (u3uku Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HAMPABICHO

Ha JOCTU)KEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTaTOB.

B pesynpraTe u3ydeHus GuU3NKU Ha YpOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOy4arorierocsi OynyT copMupoBaHbl CIEAYIONINE JIMYHOCTHBIE PE3YyIbTaThl B

YacTH:

e 1) mnaTpMOTHYECKOr0 BOCIIUTAHUSA:

e — NPOSIBJIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
(u3HYECKON HAYKU;

e — IICHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX --(U3UKOB;

e 2) rpa’kIAHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTHh K aKTHBHOMY YYacTHIO B OOCYKJIEHUHM OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C NPAKTUYECKUM NPHUMEHEHHEM
JOCTHKEHUN (pU3UKY;

e — OCO3HAaHUE BAXKHOCTH MOPAIbHO--3TUYECKHUX NPHHIMIIOB B JAESITEIBHOCTH
Y4EHOrO;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUA:

e — BOCIpPUATHE ICTETUUYECKUX KayecTB (PU3NUYECKON HAyKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 O3HAHMS:

e — OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKH Kak MOIIHOTO HHCTPYMEHTa
NO3HAHUSI MHUpa, OCHOBBI Pa3BUTHsI TEXHOJOTUH, BaKHEHIIEW COCTaBIIAIOIIEH
KYJIbTYPBI;



— pa3BUTHE HAYYHOM JHOOO3HATENHHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEATENbHOCTH;

5) ¢opmMupoBaHus  KYJbTYPbl 3I0POBbS W  JIMOIMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHUE IIEHHOCTHM O0e30macHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTU TMpaBWI OE€30MacHOr0 TIOBENCHHS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTh HaBbIKA pedieKkcuu, TMPU3HAHHE CBOETO IpaBa Ha
OLITMOKY M TaKOTO )K€ MpaBa y APYroro 4eloBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTHMBHOE y4yacTHe B PEIICHMHM MPAaKTHUYECKUX 3aj1ad (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alii, Tropojaa, Kpas) TEXHOJIOTUYECKOH W
COIIMANILHON HANpPaBJICHHOCTH, TPEOYIONUX B TOM 4YHCIe M (U3HUECKUX
3HAHUM;

— UHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO PO eccCuil, CBA3aHHBIX C (UBHUKO;

7) 3KOJIOrH4eCKOr0 BOCIIUTAHMS:

— OpHUEHTalMs Ha MpUMEHEHUEe (U3MYECKUX 3HAHUU JUIsl pelieHus 3ajad B
00JIaCTU OKpY’KaroIIed Cpelbl, IUIAHUPOBAHUSI TOCTYNKOB UM OLEHKUH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPEeIbI;

— OCO3HAHHWE TI00aJBLHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM W MyTel uX
pelieHus;

8) ajanranum K U3MEHAKUIMMCH YCJOBHUAM COLMAJIBLHOH U NPHUPOIHOU
cpelbl:

— MOTPEOHOCTh BO B3aUMOJACHCTBUM TMPU BBINOJHEHUH UCCICAOBAHUN U
MPOECKTOB (DM3UYECKOW HAMPaABICHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHUX,

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeATEeNIbHOCTb;

— noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uncie (HOpMyIUPOBAThH
U7ieH, MOHATHUSA, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSX;

— OCO3HaHue 1ePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH
bu3uKy;

— TUIAaHUPOBAaHUE CBOETrO pa3BUTUS B NPUOOPETEHUM HOBBIX (PU3MYECKUX
3HAHUU;

— CTPEMJICHUE aHAJIM3UPOBATH U BBISIBJISITH B3aUMOCBSI3U IPUPO/IbI, OOIIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

— OLIEHKa CBOMX JEUCTBUM C Y4ETOM BIUSHMS Ha OKPYXKAKOMIIYIO Cpeny,
BO3MOXHBIX TJIOOAIbHBIX MMOCIIEICTBUM.



METAINPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHHMS TporpaMMmbl MO (U3NKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocss 0yayt copMUpoBaHbl MeTanmpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIIUE TT03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIC JCHCTBUS,
KOMMYHUKATUBHBIC  yHHBEpCAJIbHBIC  Y4eOHBIC  JICWCTBUS,  PEryJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBIISAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB
(s1BIIEHUN);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINKA, OCHOBAHHUS JIJIS
00001IIeHNs U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHSI B pacCMaTpPUBAEMBbIX (pakTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBSI3M TPU H3YyYEHUU (U3UUECKUX
SIBJICHUH W TIPOIIECCOB, JENaTh BHIBOJBI C MCTIOIB30BAHUEM JICTYKTUBHBIX
U WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(U3NIECKUX BEITUYNH;

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemieHus y4eOHOW (Quznyeckon
3amaun (CpaBHEHHWE HECKOJBKUX BAapUAHTOB PEIICHMS, BHIOOp Hambosee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).

Bba3oBble uccieaoBarebCcKHe AeliCTBUS.

MCIIOJIB30BAaTh BOMPOCHI KaK UCCIEA0BATEILCKUN HHCTPYMEHT [TO3HAHNS;
MPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMXKHBIH
bu3MUecKnil HKCHEPUMEHT, HEOONbIIOE HCCIEA0OBAHUE (PUIUYECKOTO
SIBJICHUS,

OLIEHUBAaTh Ha TNPUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAIHIO,
NIOJIyYEHHYIO B XOJ1€ UCCIIEOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOATENBHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
POBEAEHHOIO HAOIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

IIPOrHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIIee pa3BUTHE  (PU3HUECKUX
MPOLIECCOB, a TAKXKE BBIBUTATh MPEANOI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:



NPUMEHSATH Pa3jIMYHbIC METO/bI, HHCTPYMEHTBI M 3alpOChl MPH IMOUCKE 1
orOope HHGOpPMAIMU HIH JAHHBIX C y4ETOM NPEIONKCHHON ydeOHOU
bu3HUYeCKOM 3a1a9H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHBIX BUAOB U (hOPM IIPEICTABICHHS,

CaMOCTOSITCJIbHO  BBIOMPAaTh ONTUMAJIbHYIO (OPMY IpEACTaBICHUS
uHpOpMAIlMd W WUIIOCTPHPOBATH pellacMble 3aJaddl  HECIOKHBIMHU
cXeMaMH, TuarpaMMaMu, HHON TpaduKoil B NX KOMOWHAITUSMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂZ

B XO7e OOCYXJEHHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBbI U
BBICKA3bIBaTh WJEH, HAIIEJICHHbIE HA PELIECHUE 3a/lauyd W MOoAJIepKaHue
OJ1arokenaTeIbHOCTU OOLIEHUS;

COTOCTAaBIISAITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Juanora, oOOHapyKMBaTh Pa3IU4Ue U CXOACTBO MO3HIIMIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIUYHO MPECTABIATh PE3YIbTaThl BHIIOJIHEHHOTO (PU3UYECKOr0 OIbITa
(9KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYILIECTBA  KOMAHAHOW  H
WHAUBUAYAbHOM pabOThl MpU PpPEUIEHUH KOHKPETHOW (U3HUECKOM
poOJIeMBI;

IPUHUMATh L€ COBMECTHOMN JI€ATENbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no €€ JOCTIKEHHMIO: pACHpeNensiTh pPOiH, OOCYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITIOJIHATH CBOIO YacTh palOThI, JOCTUTAsi KAYECTBEHHOTO pe3ysbTaTa 1o
CBOEMY HAINpaBICHUIO M KOOPAMHHUPYS CBOU JEWUCTBUA C JAPYTUMHU
YJIeHaMH KOMaH/IbI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO CPOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIINX
TUTS perieHust (GPU3UIeCKUX 3HAHUM;

OPUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOJAX TMPHUHATUS  PEIICHUI
(MHIMBUAYaJIbHOE, TPHUHITHE PEUICHUS B TPYIIE, MPUHATHE PpEIICHUN

TPYIIION);



CaMOCTOSITEIbHO COCTaBJIATh aJTOPUTM pPEIICHUS (PU3NUECKON 3a1auu WU
IUTaHa KCCJIEAOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh Mpe/IaracMble BApUAHTHI PEIICHUN;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CﬂMOKOHTpOJIL, AMOIMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeyiaraTh IUIaH €€ U3MEHECHUS,
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHUS) Ppe3ylbTaToB
NEeSTENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHWCJE B XOJl BBHINOJHEHUS
¢u3nyecKkoro MCCIEAOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENbCTB, HM3MEHUBIIMXCS CUTYallUi, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUSM,;

CTaBUTb Ce€0sl HA MECTO JPYroro 4YeJoBEKa B XOJ€ CIOpa WM JAUCKYCCUHU
Ha HAY4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYroro;
NPU3HABATH CBOE MPABO Ha OMIMOKY MpHU pelIeHUH (PU3UYECKUX 3a/1a4 WU
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATDI

K xonIity oOydeHusi nmpeaMeTHble pe3ysabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTh CHOPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHHI:

UCII0JIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmop(HBIEC TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSIS DHEpPrusi, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN JIEKTPUUECKUMN 3apsifl, JJIEKTPUUECKOE TOJIE, MPOBOIHUKU
U JTUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE MOJIE;
paznuyath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CXKaTHe, Teruionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KaNWJUISIPHbIC SBJICHUSI, UCIIApECHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTauiM3anus (OTBEpJEBAaHUE), KUIICHHUE,
Teronepeaadya (TErI0NPOBOAHOCT, KOHBEKITHSI, U3JIy4EHUE),
AIICKTPHU3AIUS TeJ, B3aUMOJICHCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJCHCTBUE MArHUTOB, JICHCTBUE
MarHuTHOI'O TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHYKIIUS)
M0 ONUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE U KAaNWUIAPHBIC SIBJICHUS B TPUPOJE,



KpUCTAJUIbI B mpupone, usirydeHue CoJHIA, 3amMep3aHHe BOJOEMOB,
Mopckue 0pu3bl, 00pazoBaHHE pOCHI, TYMaHa, UHEsI, CHETa, dJIEKTPUUECKUE
SBJIEHUs] B aTMocdepe, 3JIEKTPUUECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOoI0COB, pOJdb MAarHUTHOTO TMOJS JJIsl KU3HU Ha
3emuie, MONSIPHOE CUSIHUE, TIPU ITOM NEPEBOIUTH MMPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIIENATh CYHIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3NYECKHE SBJICHHS, UCHOIb3YS
bu3nueckue BEIUMUMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPrus, KOJIUYECTBO
TEIJIOTBI, yJEIbHas TEIUIOEMKOCTh BEIECTBA, YZAENIbHAs TEIUIOTA
IUTaBJIEHUS, yJelbHas TeIyloTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHHsl TOIUIMBA, KOA()(PUIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU
MalluHbl, OTHOCHUTENIbHAs BIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHMH 3apsf,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YVIEIbHOE  CONpPOTUBIEHUE  BEIIECTBA, pabora HU  MOIIHOCThb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(¢u3NYECKUl CMBICT MCHOJB3YEMBIX BEIUYMH, O0O3HAUEHUS U EOUHMIIbI
¢u3nyecKkux BEJIWYUH, HAXOAUTh (HOPMYIIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0O BEJIWYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEJIUYMH;

XapakTepu3oBaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIONb3Yysd OCHOBHBIE II0JIOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOpUHU
CTPOEHUSl BEILECTBA, MPUHLUII CYNEPHO3UIUN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMma JJ1sl yJacTKa IernH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMS DJHEPrUM, IIPpU OTOM J1aBaTh
CIIOBECHYI0 (hOpPMYJIMPOBKY 3aKOHa M 3allUChIBATh €r0 MaTeMaTHYeCcKOe
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHUE TMPOLECChl U CBOMCTBA TEll, B TOM YHUCIE U B
KOHTEKCTE CUTyallMii IIPAKTUKO-OPUEHTHUPOBAHHOIO XAPAKTEPA: BBIABIIAThH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 1—2 TOrHYeCcKUX
1aroB ¢ Omnopol Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUI,
($u3nYeCKuX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemiarb pacy€THbIE 3anadyd B 2-3 JEUCTBUA, WCNOJIb3YsS 3aKOHBI M
(GopMybl, CBS3bIBAIOIIME (DU3UUECKHME BEIMYMHBI: HAa OCHOBE aHAIU3a
YCIOBHUS 3aJladyd 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATH HENOCTATOK
JaHHBIX JUIS pEeUIeHMs] 3aJaud, BBIOMpAaTh 3aKOHBl U (OPMYJIBI,
HeoOXoAuMble il €€ pelleHus, NPOBOAUTh pPACUETHl U CpPAaBHUBATH
NOJyYEeHHOE 3HaUYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMH JJTAHHBIMU;



pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
bu3MUecCKMX METOAOB, HCIOJb3YS OMHCAHUE HCCIEIOBAHUS, BBIICIATH
MpOBEPSIEMOE  MPEANOJIOKEHHE, OLEHUBAaTh MPABWIBHOCTh TMOPSAKA
MIPOBEIEHUS UCCIICIOBAHUS, JE/IaTh BHIBOBI,

MPOBOAUTH OMBITHI 1O HAOMIOJEHUIO (UBUYECKUX SIBICHUU WU
(bu3HUeCcKNX CBOWMCTB Tel (KaNmWUISIPHBIC SBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIlecca OCThIBAaHUS U
HarpeBaHusl MPU H3IYUYCHHH OT I[BETa U3JIydarolled (Morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPhl KUIAKOCTH U
IIomaa €€ IOBEPXHOCTH, OJJEKTpU3alusi TEI MW B3aUMOJECHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJEHUCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3yQJIM3alllisl MArHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOrO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA dJEKTPOJBHUrareisi IOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MIPOBEPSEMbIC MPEANON0KEHHS, COOMPATh YCTAHOBKY W3 MPEMIOKEHHOTO
000pyI0BaHUS, OMUCHIBATH X0/ OIbITA U (DOPMYJIUPOBATH BHIBOJBI;
BBINIOJIHATh ~ MpPSIMbIE  U3MEPEHHs]  TEeMIeparypbl, OTHOCUTEIbHOU
BJI&JKHOCTU BO3AYyXa, CHJIbl TOKA, HAIpPSKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUMN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEA0BAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
Ipyrol ¢ UCHOJb30BAaHUEM TMPSMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAU IONEPEYHOrO
CEUECHUS U yJIeIbHOTO COITPOTHUBRJIEHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYHIEro 4epe3 TMPOBOJAHMK, OT HANpsXKEHWsT Ha  POBOJHUKE,
UCCIIEIOBAHUE IIOCJIEAOBATEIBHOTO M  MapajuleIbHOTO COEIMHEHUN
MPOBOJHUKOB): IUJIAHUPOBATH MCCJEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJTHATh W3MEPEHUs, CleAys MpeIoKCHHOMY IUIaHy, (UKCHpOBaTh
pe3ynbTaThl TOJYYEHHOW 3aBHCHUMOCTH B BHUAE TaOnul U Tpaduxos,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJAUTh KOCBEHHBIE U3MEpeHUs: (Pu3nueckux BenuyuH (yaelbHas
TEMIOEMKOCTh ~ BEIIECTBA, COMPOTUBIECHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCHEPUMEHTAIBLHYIO YCTAHOBKY, CIEAysl NMPEMJIOAKEHHON MHCTPYKUHH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

coOII0IaTh MpaBuila TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ J1abopaTopHbIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLMIBL  JIEUCTBUA H3YYEHHBIX HOpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpOM HAa MX omucaHus (B TOM YHCIIE:



cHUCTeMa OTOIUICHHUS JTOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMmeTp,
BOJITMETP, CUETYUK DIIEKTPUUECKOW DHEPrUH, IJIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HATPEBATEIbHBIC AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKUE
NPEIOXPAHUTENH, SJIEKTPOMArHUT, HIEKTPOJABUTATENb IIOCTOSHHOTO TOKA),
UCTIOJNB3YSl 3HAHHUA O CBOWCTBaxX (M3MUYECKUX SIBICHUH U HEOOXOIUMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIC
npubopbl MO CXeMaM ¢ CXEMAaTUYHBIM PHUCYHKaM  (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEIb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISITb CXEMBbl 3JEKTPHUUECKUX
Herneil ¢ mocaen0BaTebHBIM U MapalyIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznuyasi yCJIOBHBIE 0003HAUCHHS DIIEMEHTOB JIEKTPHUUECKHX IeTei;
OPUBOJIUTHL  NpuUMepbl  (HAXOauTh  MHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOM
KHU3HU A1 oOecriedeHusi 0€30MacHOCTH MPHU OOpalieHnH ¢ MpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAaHEHHUS 3I0POBBS U COOJIIOJICHUS
HOPM 3KOJOTHYECKOT0 MOBEAEHUS B OKPY’KaIOILIEeH cpesie;

OCYIIECTBJISITh TMOUCK HMHPOpMANUU (PU3UYECKOTO COJEpKaHHUS B
HHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IYyTEM CpaBHEHUSA
JIOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH HMHPOPMAIMIO, KOTOpas
SBIISIETCS POTUBOPEUYNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHIOJHEHUH YU4E€OHBIX 33aJlaHUN Hay4YHO--TIONYJISPHYIO
auTepaTtypy (pusmueckoro coaepiKaHus, CIpPaBOYHBIE  MaTEpHAIBI,
pecypchl cetn HTEepHET, BlafeTh MPUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE W KPAaTKHE YCTHBIE COOOILEHUS,
0o0o0mas wHGOpPMAIMI0 #3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
COZIepXKaHUs, B TOM 4YHCJIE MyOJMYHO TPEACTABIATH PE3yIbTAaThl
MPOEKTHOW WJIM HUCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PaMOTHO
UCTIOJb30BaTh HW3YUYCHHBIM TMOHATUHHBIA ammapar Kypca (HU3UKH,
COIIPOBOXK/IATh BBICTYIUICHHE MTPE3EHTAINEIH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (HU3UUECKUX
MPOLIECCOB PACTIPENENATh OO0S3aHHOCTH B TPYIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJ]a4aMU, CJICTUTH 3a BBINOJHEHUEM IUIaHA JACUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAaa B
JeSITeNbHOCTD IPYIIIbI, BRICTPAUBATH KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peliath KOH(IUKTHL;

UCTOJb30BaTh TMOHATHA: CHUCTEMa OTCcuéTa, MarTepuajbHas TOUKa,
TPACKTOPHsI, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABWKECHHUS, Aedopmanus



(ympyrasi, macTudeckasi), TpEHHE, LIEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M MEperpy3Ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTP TSHKECTU TBEPIOTo Tella, paBHOBECUE, MEXaHMUECKHE KoieOaHus u
BOJIHBI, 3BYK, HMH(PAa3BYK M YJIbTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI,
1IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CHEKTPbI HCITyCKaHUs U MOIJIOIIEHus, anb(a-, OeTa- U raMmMa-u3Iy4eHus,
W30TOMBI, SIAEPHAs SHEPreTHKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHENWHOE
JBUYKEHUE, DPABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TeJ, peaKTUBHOE ABI)KEHHE, KoyieOaTelbHOEe IABM)KEHHE (3aTyXawollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBM)XEHHE, OTPAKEHHE
3ByKa, IPSIMOJMHEHHOE PacHpOCTPaHEHUE, OTPAKEHUE U IIPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTHBHOCTb, BO3HUKHOBEHHE JIMHEHYATOr0 CIIEKTpa
U3JTy4EHUs]) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SABICHHS B MPUPOJE:
IIPWINBBI U OTJUBBI, ABWKEHUE I1aHeT COJTHEYHONW CHUCTEMBI, PEAKTHUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSTHUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOrMYEcKoe IEHCTBUE BHIIUMOTIO,
yIBTPaQHUOIETOBOIO U PEHTICHOBCKOI'O M3JIy4€HHMH, €CTECTBEHHBIN
panvoOaKTUBHBIA (DOH, KOCMHYECKHE JIy4H, DPaJUOAKTUBHOE H3JIyUYCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJMOAKTHBHBIX W3IYyYEHUH Ha
OpraHU3M YeJOBeKa), MPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIIEIATh CYLIECTBEHHBbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX
SIBIICHUIM;

OIHCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SBJICHHS, UCIOIb3YS
¢u3nyeckue BEIUYMHBI (CpEIHSsl U MIHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIB)KCHHMM, YCKOPEHHE, MEPEMELIECHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAJEeHUsl, BEC Tela, HUMIYJIbC Tejla, HWMILYJIbC CHUJIbL,
MeXaHH4yeckass pabdoTa M MOIIHOCTb, IOTEHLUAJIbHAas HHEPrusi Tena,
IOJTHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIIMAIBHASL HEPIUSA CHKATOU
NPYXXUHBI, KHUHETHYECKAas HHEPrus, IOJHAs MEXaHM4YecKas HHEprus,
NEepPHOJ M YacToTa KojieOaHUH, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA



TOHA, CKOPOCTh CBETA, MOKAa3aTellb NPEIOMIICHUS CPE/ibl), IPU OMHCAHUU
MPaBWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMbIX BETUYMH,
00O3HaYeHUsI W €IUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIUTH (HOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMH,
CTPOUTH T'papUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIMI CYNEpPHNO3ULMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOrO U MaCCOBOIO YHCEN
OpU SJCPHBIX pPEAKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOIECChl U CBOMCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIIAThH
NPUYUHHO--CIICACTBEHHBIE  CBSI3U, CTPOUTH OOBsCHEHHWE U3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3amayd  (OmuparonMecs Ha cuctemy w3 2-3
yYpaBHEHUI), UCIONb3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJa4d 3alKChIBaTh KpPAaTKOE
YCIIOBHE, BBISBIISATH HEJOCTAIOIINE WM U30BITOYHBIE NAHHBIE, BHIOMPATh
3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE JJISl PELICHUs], TPOBOAUTH Pacu€Thl U
OLICHUBAaTh PEAIMCTHUYHOCTh IMOJYYEHHOIrO 3HAYEHHUS (PU3UUECKOU
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MPU TOMOIIU
¢u3nYecKux METOJI0B, MCIIONIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBIIEIATH
IIPOBEPSAEMOE NPEIAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOpPsJKa
NPOBEICHNUS  MCCIENOBAaHUS, JieJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUW WU
(¢u3nUecKuX CBOWCTB Tell (M3y4yeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpAaHEHUs] PHEPruHu, 3aBUCUMOCTb MepuoAa KoJieOaHWW MPY>KUHHOTO
MasiTHUKa OT MAaccChl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIMTYZAbl MAJIBIX KOJEOAHWH, TPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA,
pa3nokeHue Oesoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300pAKEHUS B
IUIOCKOM 3€pKalie M CBOWCTB H300pa)KeHHs MpeameTa B coOMparomie
JUH3E, HAOJMIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB H3IYUYECHHUS):
CaMOCTOSITETILHO  COOMpaTh YCTAHOBKY W3 U30BITOYHOTO Habopa



o0OpylOBaHUS, OMHCHIBAaTH XOA  OMbITA W  €r0  Pe3yJbTaThl,
(dbopMyITUpPOBaTH BEIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HAueHHE U3MEpAEMOM BEIUYUHBI ((POKYCHOE pacCTOSHHE
coOuparomiel JuH3bl), OOOCHOBBIBATH BBIOOp crnocoda U3MeEpeHus
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIEIOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYHMH C
UCTIOJb30BAaHUEM TIPSAMBIX W3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU
IpU PAaBHOYCKOPEHHOM [BIKEHHHM O€3 HA4YalbHOW CKOpPOCTH, Teproja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaXEHHUs CBETa OT yrila MaJeHus W yria MpelIoMJICHUS OT yria
NaJeHus): TIUIAaHUPOBATh HCCIIEIOBaHUE, CAMOCTOATEIHHO COOMpAaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
GU3NYECKUX BEIWYWH B BHUJC TAaOIWIl M TpadUKOB, MENaTh BBIBOABI ITO
pe3yabTaTaM HCCIEIOBaHUS;

IPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpOCTh W YCKOPEHHE Tela TIpd PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOJHOTO TMaJIeHUs, KECTKOCTh MPY>KUHBI, KOIDPHUIIUEHT
TPEHUS CKOJBKEHHSA, MEXaHHYeckas padboTa M MOIIHOCTh, YacTOTa H
nepuoa  KoieOaHWM MaTeMaTHYecKOr0o W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CcHjia COOMWparolmell JIMH3BI, pPaJUOaKTUBHBIN  (OH):
IUTAaHUPOBATh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOHITh U3MEPEHHUS, CIEAYs NMPEITOKEHHON WHCTPYKIIMH, BBIYUCIATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOTYUYCHHBIE PE3YNIbTAThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHUIA,

COOMIOZIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM M3YYEHHBIX (DU3UUIECKUX MOJCICH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUIAaHETapHas MOJelb aToMa, HYKJIOHHAas
MOJIETb AaTOMHOTO Spa;

XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS HW3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIHMJIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPEHHUS, paKera,
9XOJIOT, OYKH, TEPUCKOI, QoToamnmapaT, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONB3ysl 3HAHUSA O
CBOMCTBaX (PU3WYECKUX SBIEHUA U  HEOOXOAuUMbIe (PU3HUECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMBl U CXEMATUYHBIC PUCYHKU U3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX TIPOIECCOB
IpU pEelIeHUU Y4eOHO--NIPAKTUYECKUX 3a/1ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUN B IIJIOCKOM 3€pKajie U COOMpPAIOLIE JTUH3E;
NPUBOIUTH  TNpUMEphl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU 711 obecriedeHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUsS 3JI0POBbS W COONIOACHUSA
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYHIECTBJISITh TMOUCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpoC, HAXOIHTh
MyTH OMpeAeNeHUs] JOCTOBEPHOCTH TMONYYeHHON MH(OpMAaIi Ha OCHOBE
UMEIOIINXCSl 3HAHUN U IOTIOJTHUTEIbHBIX HCTOYHUKOB;

WCTIOJIh30BaTh MPH BHITIOJTHEHUH YUECOHBIX 33aJlaHUN HAyIHO--TIONMYJISIPHYIO
auTepaTypy  (pu3MUeckoro coaepiKaHus, CIpPaBOYHBIE  MaTepHAIbI,
pecypcnl cetn MHTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusi HHPOPMAIIUHU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpPMAIIMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
myOIMYHO TPECTABNIATh PE3yIbTaThl MPOSKTHON WIIM UCCIIEN0BATENbCKON
NESITENbHOCTH, TP 3TOM TPaMOTHO  WCIONB30BaTh  HM3yYCHHBIN
MOHATUHHBIN amnmapaT u3ydaeMoro paszena (U3NKA W COMPOBOXKAATh
BBICTYIUIEHUE Tpe3eHTalell ¢ y4€ToM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM uudpoBbie
Ne ni/m P KonTpoasnsie | IIpakTnuyeckue (1upp )
NporpaMMbl Bcero o0pa3oBaTebHbIE
padoTbI padoThbI
pecypchbl
Paznen 1. TensioBble siBl1eHUs
N bubmuorexa [JOK
1.1 Crtpoenue u cBOICTBa BELIECTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
but6mmoreka [IOK
12 Teruossie mponeccy! 21 1 > https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Pa3znea 2. DiekTpryeckue ¥ MATHUTHbIE SIBJICHUS
21 DNeKTpUYECKHE 3apsiIbl. 3apsHKEHHBIE Tella 7 0 1 bu6mmoreka [IOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [IOK
2.2 IlocTosIHHBIN AIIEKTPUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
23 MarHutHbic ABCHIA 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
JICKTPOMATHHTHAS MHIYKIH 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 0 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3AKOHEI COXPAHCHHS 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 0 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMArHUTHOE MOJIE U bu6mmoreka [IOK
3.1 6 0 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 0 2 bubmuorexa LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara mudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
1 KMHETUYECKOHU TEOPHH U UX OIBITHBIC 1 0 0 bubmorexa IOK
P | yeTBepTH https://m.edso0.ru/ff0a5256
TTOATBEPIKICHHS
bu6mmoreka [IOK
2 Macca u pa3Mep aTOMOB U MOJICKYJI 1 0 0 | ueTBEpTH
P P 4 P https://urok.apkpro.ru/
Mopenu TBEpAOTO, )KUIKOTO U bubnmorexa [IOK
3 . 1 0 0 | ueTBepTH
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOTO,
KHUJIKOTO U Ta3000pa3HOro COCTOSTHUM bubmuorexa [JOK
4 . 1 0 0 | qeTBepTH
BEIIIECCTBA HA OCHOBE TMOJIOKEHUHN https://urok.apkpro.ru/
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
bu6nuorexa LIOK
5 Kpucrannmueckue u amopgHbIE Tena 1 0 0 | ueTBEpTH
P pd P https://m.edsoo.ru/ff0a5800
CmaunBaHUE M KalWUTSIPHOCTb. bubnnoreka [JOK
6 1 0 0 | qeTBepTH
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6nuorexa LIOK
7 TennoBoe paciIupeHNUE U CXKATHE 1 0 0 | ueTBEpTH
P P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBs3b TeMIIepaTyphI CO
8 CKO ocp I(})’p €IJIOBOTO pe o 1 0 0 | yeTBe bubmorexa HOK
K TBIO TEIIJIOBOT'O JIBHKEHUS YETBEPTH
P a p https://urok.apkpro.ru/
YaCTHIL
9 Buytpennss sHeprus. CriocoOsl 1 0 0 | wverBepts | Bubmuorexa IIOK



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

W3MEHEHUS BHYTPEHHEH SHEPrUH

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Buns! Teruionepenaun | geTBepTH
A ped P https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTnyeckoe
WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnuorexa [IOK
11 | veTBepTH
BEIIECTB U MAaTEPHUAJIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
KonuuaecTBo TemnoTel. Y aenbHas bu6mmoreka [IOK
12 | yeTBEpTH
TEIUIOEMKOCTD https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OataHca. bubnmnoreka [JOK
13 | geTBepTH
Temoo0MeH U TEIMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHas pabota
"HccnenoBaHue SIBIEHUS bu6mmoreka [IOK
14 | veTBEpTH
TerIooOMeHa IPH CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYei BOBI"
PacuyeT komnuecTBa TEILIOTHI,
but6mmoreka [IOK
15 HE00XOAMMOTO JUIs HArpeBaHus Teja | qerBepTH
https://urok.apkpro.ru/
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
JlaboparopHas pabota "Onpenenenue bubnmnoreka [JOK
16 . " | geTBepTH
YAEIBHOM TEIJIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y IeJIbHas TEIIoTa I bubnuorexa [IOK
4.
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHNE
18 KPUCTAUIMUECKUX TeJI. Y IejbHas Il g bubmorexa IIOK
P ' ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 JlaGopatopHas pabota "Onpenenenue I bubnnoreka [IOK
4.
yACIBHOM TEIJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue ¥ KOHICHCAITHS. I q. bubnmorexa [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

Kunenne. Yaenbnas temiora
napooOpazoBaHus M KOHICHCAITHH.

bu6numoreka [IOK

21 Iy,
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EpPHOTO JTaBICHUS
Biaxxaocts Bo3ayxa. JlabopaTopHas
22 abora "On GI[eJiZ(HI/Ie e TR bubmorera [JOK
P pea | ' https://m.edsoo.ru/ff0a7628
OTHOCUTEIILHOM BJIIAXKHOCTHU BO3/lyXa
23 Pewrenue 3ana4 Ha onpeneacHue I bub6nmorexa [IOK
4.
BJIQXKHOCTH BO3JyXa https://urok.apkpro.ru/
[TpuHUIIEI pabOTHI TETIIIOBBIX
P wp bu6nmoreka [IOK
24 nsurateneif. [lapoBas TypOuHa. I .
https://urok.apkpro.ru/
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TeroBoro aBuratens.
25 TenoBble ABUTATEIMN U 3aIlUTa Ilg bubmorexa OK
. ' https://m.edsoo.ru/ff0a7c7c
OKpY’KaroIlel cpeibl
26 3aKOH COXpaHEHMsI U IIPEBPALLCHMS I bubnnoreka [IOK
4.
SHEPTUU B TEIIOBBIX MPOIECCax https://urok.apkpro.ru/
[ToaroToBKa K KOHTPOJILHOM paboTe
97 1o Teme "TeroBbie SBICHUS. I bubmuorexa [IOK
4.
H3MeHeHue arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BerecTna"
Kontponbnas padoTa 1o teme
28 "TennoBsie sBieHus. M3MeHnenne TR bubmorera [JOK
L | ' https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUM BEIIECTBA
29 DnekTpusanus tea. JBa pona I bubmuorexa [IOK
4.
3IIEKTPUUECKUX 3aPsI0B https://urok.apkpro.ru/
30 Ypok-uccienoBanue "DIeKTpH3AIUSL I 4. bubnmoreka [JOK



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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TeJI UHAYKLIHMEN U Ipu
CONPUKOCHOBEHUH"

https://urok.apkpro.ru/

B3anmMozencTere 3apsyKeHHBIX Tell.

bu6numoreka [IOK

31 0 Il q.
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpuuecKoe moJe.
39 HanpsikeHHOCTD AIEKTPUYECKOTO 0 1 bubmmorexa LIOK
4.
nons. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TTOJEN
Hocurenu snexTpuueckux 3apsaoB.
33 DJeMeHTapHBIN Sa s, C oel:DHpII[e 0 IR bubamorera LOK
P A 1P ) https://urok.apkpro.ru/
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH 0 1 bubnuorexa [IOK
4.
COXPAHEHUS JIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3aga4y Ha npUMEHEHUE 0 1 bubmuorexa [IOK
9.
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €TI0
36 cyiiecTBoBaHMs. VICTOUHUKH 0 Il bubmorexa LIOK
v ' ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
. bubmuorexa [IOK
37 encTBHSI dJ1e €CKOT'0 TOKa 0 "I .
A JICKTIPHACCKOTO TOK ! https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 9J'IpeK I/I‘IeCIf[OFO nonxﬁa MIPOBOTHUKHU 1 Il bubamorexa [TOK
P . POBOA ’ https://urok.apkpro.ru/
U AUDJICKTPUKU
39 DIIeKTPUYECKHUM TOK B METAJIJIaX, 0 1 bubnnoreka [JOK
4.
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
DnexTpuyeckas LEenb U €€ COCTaBHbIE bubnnorexa [IOK
40 0 I q.
4acTH https://urok.apkpro.ru/
41 Cuna toka. JlabopaTopHas pabota 0.5 Il q. bubnnoreka [IOK
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"N3mepeHue u peryaupoBaHUe CUIIbI
ToKa"

https://m.edsoo.ru/ff0a8bd6

DneKTpuyuecKoe HalpsKEHHeE.
Bonber™meTp. JlabopaTopHas paborta

bu6nmmoreka [IOK

42 "V3MepeHre U peryInpoBaHue 05 i https://m.edsoo.ru/ff0a9e14
HanpsiKeHus"

43 ConpoTHBi€HNHE TPOBOIHUKA. 0 . bub6mmorexa [LIOK
VY enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

44 3JEKTPUYECKOTO CONPOTUBIICHUS 1 . bubnmnoreka [JOK
MPOBOJHUKA OT €r0 JIJIMHBI, TIJIOIIAIN https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHMOCTh CHIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1Jis yyacTka 0 Il a. bubmmorexa [IOK

https://m.edsoo.ru/ffOaa44a
HEeTH
JlaboparopHas paboTa
"HccnenoBanne 3aBUCUMOCTH CUJIBI
46 TOKa, UYILETO Yepe3 Pe3UCTop, OT 1 Il a. bubmmorexa [IOK
https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U apajlIeIbHOE 0 . bu6nuorexa LIOK
COEIMHEHUS NMPOBOIHUKOB https://urok.apkpro.ru/
JlabopaTtopHnas pabota "IIpoBepka

48 MpaBUJIa CIOKEHUS HAMPSDKEHUN TTPH 1 . bubmuorexa [IOK
IIOCJIEI0BATEIIEHOM COCITMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"

49 JlabopatopHnas pabota "IIpoBepka 1 . bubnmoreka [JOK

IIpaBujia 41 CUJIbI TOKA IIpU

https://m.edsoo.ru/ff0aadle
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rapajieIbHOM COeIMHEHUH
pe3uctopon"

Pemenue 3agau Ha npuMeHEHUE

50 3akoHa OMa 1S pas3IngHOro Il g Bubmiorexa ITOK
AP ’ https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOIHUKOB
51 PaboTa 1 MOIIHOCTE AIEKTPHUIECKOTO 1 bubnmnoreka [JOK
q.
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnpeneaeHue
52 a60TpL1 1/11;10 I-II)OCTI/I JJIEK queCKoro Il a bubmorexa [IOK
P y - P ' https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKIUE IIENU U ITOTPEOUTEH
53 3neKTTqueCKoﬁ SHEPI'UU B GI:JIT IV u Bubmiorexa IIOK
p p Y ' https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanue
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIbl.
54 3apsiKeHHBIE TeJIa U UX IV u bubmaorexa LOK
p . . ’ https://m.edsoo.ru/ff0abd2c
B3auMogeiicTBud. [1ocToOSHHBIH
3JEKTPUYECKUNA TOK"
KontponbHas padota 1o teme
"IIEKTPUUCCKHE 3apsIbL.
55 3a SDKE:{HHC Tena I/IpI/IX IV u Bubmrorexa LIOK
p . . ’ https://m.edsoo.ru/ff0abea8
B3auMogeiicTBud. ITocTosHHBIH
ANIEKTPUYECKHUM TOK"
56 [TocTrosiHHBIE MAarHUTHI, KX Y bu6mmoreka [IOK
q.
B3aUMOJICHCTBHE https://urok.apkpro.ru/
57 VYpok-uccnenosanue "N3yuenue v bubnuorexa [IOK
q.
MOJICH TOCTOSTHHBIX MardHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTtHoe nojie. MarHuTHOE 1oJie IV u. bubmuorexa [JOK
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3eMiIM U ero 3HaYeHue ISl KU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

OmnsIT OpcTena. MaruutHoe 1osie

bubnunorexa LIOK

59 3JIEKTPUUYECKOr0 TOKa MarHuTHoe 0 IV 4.
p https://m.edsoo.ru/ff0acld2
T0JIe KaTyIIKA C TOKOM
[TpuMeHeHre JIEKTPOMArHUTOB B
50 texauke. JlaboparopHas pabota 05 v bubnnoreka [IOK
. q,
"N3yueHue nelcTBUsI MAarHUTHOTO https://m.edsoo.ru/ff0ac74a
0JIs1 HAa MPOBOAHUK C TOKOM"
DIIeKTPOABUTATENH IIOCTOSTHHOTO
ToKa. Mcroin3oBanue
3JIEKTPOJBUTATENECH B TEXHUYECKUX
61 CTPOMCTBAX U HA TPAHCIIOPTE 0 v Bubmaorexa ITOK
. q.
yerp P p https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas paboTa
"KonctpyupoBaHue U U3ydeHue
paboThI AneKTpoaBUTaATENS "
Omneitel @apages. 3akoH
P . bu6mmoreka [IOK
62 AMEKTPOMArHUTHON MHIYKIIHH. 0 IV u.
https://urok.apkpro.ru/
[TpaBuio Jlenia
DnektporeHeparop. CriocoObl
HOJIYUYECHUS DIEKTPUUECKOI DHEPTUU.
- P P bu6mmoreka [IOK
63 DNeKTpoCTaHIUU Ha 0 IV u.
https://urok.apkpro.ru/
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTrUHU
IloaroroBka K KOHTPOJIbLHON padboTe
" P P bubmunorexa [IOK
64 1o Teme "DIIeKTpUYECKUE U 0 IV u.
" https://urok.apkpro.ru/
MarHUTHBIE SIBIICHUS
KonrponsHas padora 1mo TeMe Bubnuoreka IIOK
65 P P 0 IV 4. o

"DJIeKTpUUECKUEe U MAarHUTHBIC

https://m.edsoo.ru/ff0acb14
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SIBJIEHUS"

PezeprHblil ypok. Paborta ¢ Tekctamu bub6mmoreka LIOK

66 1 0 IV u.
o teme "TeruioBsle siBineHUs" https://m.edsoo.ru/ff0acc5e
PezepBHblil ypok. Pabota ¢ Tekctamu

67 o TeMe "TlocTosiHHBIH 1 0 IV q bubmorexa LIOK

. ' https://m.edsoo.ru/ff0acdc6

ANEKTPUYECKUH TOK
PezepBHblil ypok. Pabota ¢ Tekctamu bubmmorexa LIOK

68 1 0 IV u.
1o TeMe "MarauTHbl€e sIBIeHUA" https://urok.apkpro.ru/

OBUIEE KOJIMYECTBO YACOB I10
- 68 145

[TPO'PAMME
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
1 MexaHn4ecKkoe IBHKCHHUE. 1 0 0 | bubmuoreka [JOK
4.
MarepuanbHas TOUKa https://urok.apkpro.ru/
Cucrema orcueta. OTHOCUTEILHOCTD bubmuorexa [JOK
2 1 0 0 | 4.
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 0 0 | bu6nmoreka [IOK
9.
JIBMOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe nipsiMOSIMHETHOE
4 BIE)KGHI/Ie FC)? e HSII)}I Y MTHOBEHHAas 1 0 0 I buomorexa LOK
. 4.
A pea https://urok.apkpro.ru/
CKOPOCTh
5 [IpsamonHENHOE PAaBHOYCKOPEHHOE 1 0 0 | bu6mmoreka [IOK
4.
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOTUHEIHOTO
6 aBI—II)O CKO I;HHOFO BIDKCHHUS 1 0 0 I bubmmorexa HOK
. .
P YErop g https://urok.apkpro.ru/
I'paduk ckopoctu
JlaboparopHnas padota "Onpenenenue
7 YCKOPEHHUS TeJa IpU 1 0 1 - bu6nuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU I10 ' https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"
3 CBoOogHOe nageHue tell. OnbITH 1 0 0 | Bbu6moreka [JOK
4.
Tanunes https://urok.apkpro.ru/
9 PaBHOMEpHOE ABMXKEHUE IO 1 0 0 | bu6mmoreka [JOK
9.
okpyxHocTH. [lepuosa u yactora https://m.edsoo.ru/ff0ael76
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obpamenus. Jluneitnas u yrioBas
CKOPOCTH

10 LleHTpOoCTpEMHUTENHHOES YCKOPEHUE | g bubmmorexa HOK
pocTp yOROp ’ https://urok.apkpro.ru/
11 IIepssiit 3axoH HeroToHa. BekTop - bu6muoreka [IOK
CHIIBI ' https://m.edsoo.ru/ff0ae612
12 Bropoti 3akon HetoToHa. | bu6nmoreka [IOK
9.
PaBHOnelicTBYIOIIAsA crita https://m.edsoo.ru/ffOae72a
Tpertuit 3akoH HeroTOHA. bubnumorexa [IOK
13 | 4.
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
Pemenne 3a1a4 Ha npuMeHEHNE bu6nmoreka [IOK
14 | 4.
3akoHOB HproTOHA https://m.edsoo.ru/ffOaeb6c
bu6mmoreka [IOK
. | 4.
15 Cua ynpyroctH. 3akon I'yka ! https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau mo teme «Cuita | but6mmoreka [IOK
9.
YIPYTOCTI) https://urok.apkpro.ru/
17 Jlaboparopnas pabota «Onpenenenue - bu6muoreka [IOK
JKECTKOCTH MPYKUHBI» ' https://m.edsoo.ru/ff0aee28
but6mmoreka [JOK
| 4.
18 Chua Tpens ! https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna . bubmuotexa [JOK
TPEHHSI» ' https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHas pabora "OnpeneneHue - bubmmoreka [IOK
Kod(puImeHTa TpeHU CKOIBKCHUS" ' https://m.edsoo.ru/ff0af8be
Pemenue 3aga4 o teme "3aKoHbI
21 Hrerotona. Cuna octu. Cuna | a bubmmorexa [IOK
. YHPYFOCTH. ' https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO | u. bu6mmoreka [IOK
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TATOTEHUS. Y CKOpEHUE CBOOOHOTO
naJieHus

https://m.edsoo.ru/ff0af044

Ypox-konpepenuus "JIBIUKeHUE TE

bubmuoreka [JOK

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa | 4.
PYrIp 1 HEHTP K https://urok.apkpro.ru/
(Conueunas cucrema). ['anaktuxu"
Pemenne 3amau mo reme "Cuna
24 TSHKECTH U 3aKOH BCEMHUPHOTO [ bubmorexa LHOK
. P ' https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IlepBast kKocMHYECKask CKOPOCTD. | bubmorexa [IOK
q.
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraIbHONW TOUYKH.
26 AOCOTIOTHO TBEPIOE TEIO. | bu6muoreka [IOK
q.
PaBHOBecue TBEPIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHOW OChIO BpallleHUs
but6mmoreka [IOK
27 MowmeHnT cuisl. LlenTp Tsxectu I .
Henp https://urok.apkpro.ru/
28 Pemenne 3amad mo reme "MomeHT I bubmuorexa [JOK
4.
cunbl. LlenTtp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMe "MexXaHH4eCKOe JIBIKCHHE Iy bubmorexa LHOK
. ,,ﬂ ' ' https://m.eds00.ru/ffOb0408
BzaumoneiictBue Ten
KonTtponsHast paboTa mmo teme
30 "MexaHu4eCKOe JIBUKEHUE Ilu bubmorexa HOK
y 8 ) ' ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicTBue Ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJIbca. YTIIPYroe u Iy bubmmorexa LOK
P Y o pyr ’ https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE
32 Pemenue 3agad mo teMe "3akoH Il q. but6mmoreka [IOK
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COXpaHeHus umiyJbca'

https://m.edsoo.ru/ffOb096¢

33 Ypoxk-koH(pepennus "PeakTuBHOE - bubmuorexa LIOK
JIBUKEHUE B IPUPOJE U TEXHUKE" https://urok.apkpro.ru/
bu6mmoreka [IOK
34 Mexannueckast paboTa 1 MOIITHOCTh Il 4. httos://m.edsoo.ru/F0b0ag4
35 PabGota cunbl TSHKECTH, CHITBI . bubmuorexa [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpeneneHue
36 paloThI CUIIBI TPEHUS TIPU . bu6mmoreka [IOK
PaBHOMEPHOM JIBUKEHUH TeEJa 1O https://urok.apkpro.ru/
TOPHU30HTAIBHON TOBEPXHOCTU»
37 CBsi3b DHEPTUU U PAOOTHIL. . bu6mmoreka [IOK
IloTeHnmanbHas SHEPrus https://urok.apkpro.ru/
38 Kunetnueckas sueprus. Teopema o . bu6nmoreka [IOK
KHMHETHYECKOW dSHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUHU B - bu6nmoreka [IOK
MEXaHUKE https://urok.apkpro.ru/
40 JlaboparopHas pabota «3yuenue . bu6nmnoreka [IOK
3aKOHA COXPAHEHUs SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebaTtenpHoe TBMKEHHUE U €TO - bubmuotexa [JOK
XapaKTEePUCTUKH https://m.edsoo.ru/ffOb1858
42 3aTyxaromye KojaeoaHusl. . bub6moreka [IOK
Breinyxnennsie koiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTueckuii U Ipy>KUHHBIN - bubnuorexa LIOK
MasITHUKHU https://urok.apkpro.ru/
VYpoxk-uccienoBanue «3aBUCUMOCTb
. but6mmoreka [IOK
44 nepuo/ia KojiebaHuM OT KECTKOCTH Il y.

MPY>XUHBI U MAaCChI I'py3a»

https://m.edsoo.ru/ff0b197a
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[IpeBparienue sHEPruu Npu

but6mmoreka [IOK

45 Il 4.
MEXAHUYECKNX KOIeOaHUIX https://urok.apkpro.ru/
Jlaboparopnas padora «OmnpeneicHue
46 qaCTopTLI Hpne Ifo a Kone6aim?1 Il g Eubmorexa ITOK
PHOA ’ https://m.edsoo.ru/ffOblaec
NPYKUHHOTO MasiTHUKa»
JlabopaTtopnast padota «I[IpoBepka
47 HE3aBHUCHUMOCTH NIEpHoJia KoJeOaHmit " bu6mmoreka [IOK
q.
rpy3a, OJABELIEHHOT O K HUTH, OT https://m.edsoo.ru/ffOb197a
Macchl Tpy3a»
Mexanndeckne BOJIHEL. CBOWCTBA
48 MeXaHnueckux BoJiH. IIpomonbHbie U g Brbmrorexa HOK
P ' https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
VYpok-koH(Depennus "MexaHHUEeCKHE
P (I)" pett bubmuorexa [IOK
49 BOJIHBI B TBEPJIOM TeEJIE. Il q.
. " https://urok.apkpro.ru/
CelicMHUY€eCKHE BOJHEI
50 3ByK. PacripocTpanenue u oTpakeHue " bu6nmoreka [IOK
q.
3ByKa https://urok.apkpro.ru/
Vpok-ucciegosanue "Habmaroaenue
51 SaiHCHMOCTE BBLICOTHI 3ByKa oi TR bubmorexa LIOK
" YK ’ https://urok.apkpro.ru/
YaCTOTHI
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. " bu6nuorexa LIOK
q.
AKyCTUUYECKUI pe30HaHC https://urok.apkpro.ru/
53 VYpok-koHpepenus "YnbpTpa3Byk u " bu6nmoreka [IOK
q.
uH(Pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIBHOU pabOTE MO
54 TeMe "3aKOHBI COXpaHEHUS TR Bubmaorexa IOK
P ' ., ' https://m.edsoo.ru/ff0b25f0
MexaHndueckue KoJieOaHus U BOJIHBI
55 KoHnTtponbHas paboTa mo teme Ml . bubnuorexa [JOK
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"3aKoHbI cOXpaHeHHs. MexaHuuecKue
KoJieOaHust U BOJIHBI"

https://urok.apkpro.ru/

56 DJIEKTPOMAarHuTHOE MOJIE. " bu6muoreka [IOK
4.
ONEeKTpOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
. bubmuoreka IHOK
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH I a. 1
https://urok.apkpro.ru/
VYpok-koudepennus "[lkana
58 AJIEKTPOMATHUTHBIX BOJIH. " bu6mmoreka [IOK
4.
Hcnons3oBaHue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccienoanue "N3yuenue
59 CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C Il a bubmorera [JOK
P | ' https://m.edsoo.ru/ff0b2c6c
MTOMOIIIHI0 MOOMITBHOTO TesiepoHa
Pemienue 3agau Ha onpeneneHue
P . bu6moreka [IOK
60 YacTOTHI ¥ JJIUHBI DJIEKTPOMArHUTHOU Hl g.
https://urok.apkpro.ru/
BOJTHBI
DJeKTpOMarHuTHas IpHUpoIa CBETA.
61 Cko ZI():TL cBeTa BOJIII-I)OII;)LIC CBOMCTBA TR bubmorexa [IOK
p ' ' https://m.edsoo.ru/ff0b31d0
CBETa
Ucrounuku ceeta. [IpsMonuneiiHoe
62 ACIPOCTPAHCHHUE CBETA. 3aTMCHHS g bubmmorexa LIOK
pacrpoctp ’ ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XEHMsI CBETA. 3epKaa.
63 Pemenue 3amay Ha npuMeHeHUE TR Bubmaorexa IJOK
p ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUsI CBETa
64 [Ipenomiienne cBeta. 3akoH " bu6nuorexa [IOK
4.
[IPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [loniHOE BHYTpEeHHEE OTpaKEHUE CBETA. TR bu6mmoreka [IOK
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Hcronp30BaHue OJTHOTO BHYTPCHHET O
OTpaXXCHUA B OIITUUCCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c¢c

Jlaboparopnas pabota "HccienoBanue
3aBHCHUMOCTH YTJIa MPEIOMIICHHS

bubmuorexa [JOK

66 1l .
CBETOBOIO Jiy4a OT yrJjla [aJeHus Ha N https://urok.apkpro.ru/
rpanuiie "Bo3ayx-crekio""
Vpoxk-koHbepenmus "Hcmonas3oBaHue
67 H(F))JIHOFO B?I : €HHETO OTPaKCHUS: TR bubmmorexa HOK
yIp P o ’ https://urok.apkpro.ru/
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b
but6mmoreka [IOK
68 Jluna3el. OnTHYecKas CHiIa JIMH3BI "l q.
N https://m.edsoo.ru/ffOb3f2c
Bbu6moreka [JOK
69 [Toctpoenue n300pakeHU B TUH3AX I .
P P ! https://m.edsoo.ru/ffOb444a
JIaGopartopHas padora "OmpeneineHne
70 dox fﬂorg aC(I:)TO}IHI/IH u Olfl)'ITI/I‘IeCKOI‘/'I TR bubmorexa LHOK
Y P . . ’ https://m.edso00.ru/ffOb4206
CHJIBI COOMPAFOIIICH JIMH3BI
71 Ypok-koHpepeHus "OnTudeckue " bubmuotexa [JOK
q.
JUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
but6mmoreka [JOK
72 ['a3 xak onrtuyeckas cucrema. 3peHue I q.
P https://m.eds00.ru/ff0b4684
73 VYpox-konpepenuus "JledexTsr M« bubnuorexa LIOK
3penusi. Kak coxpanutsb 3peHue" ' https://urok.apkpro.ru/
Paznoxenune 6emoro cBeta B CIIEKT).
74 OnbiTel HetoTOHA. ClioxkeHue " bubmuorexa [IOK
4.
CIIEKTpaJIbHBIX IIBETOB. /ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
75 JlaGopatopHas padota "OmnbITHI 110 i bubmmoreka [IOK
4.

Pa3JI0KCHHUIO Oejoro ceera B CIICKTp U

https://m.edsoo.ru/ff0cOe2a
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BOCIIPUATHIO 1[BETA MPEIMETOB IPH HX
HaOJTI0JICHUH Yepe3 IIBETOBBIC

bubTpHI"
Vpoxk-npaktukym "BosiHOBBIE
P . P Y bu6mmoreka [JOK
76 CBOMCTBA CBETA: IUCIICPCHS, 1l g,
https://urok.apkpro.ru/
uHTepdepeHius u qudpaxuus”
77 Omnsitel Pe3epdopaa u mranerapHas 1« bu6mmoreka [IOK
MOJIENb aTOMa ' https://m.edsoo.ru/ff0c12a8
bu6 OK
78 [Toctynater bopa. Moaens aroma bopa Ml . h:pzl;l/(ﬁiizgkpm‘ru/
Hcmyckanue u MorJIoneHUE CBeTa
79 aromoM. KBanTsl. JIuneituaTeie Il a bubmorera [JOK
' ’ ' https://m.edsoo.ru/ffOc144c
CIIEKTPBI
80 VYpoxk-npaktukym "Habmonenue N o bu6mmoreka [IOK
CIIEKTPOB UCITyCKaHUA" ' https://m.edsoo.ru/ff0c1550
N bubmuotexa [JOK
81 P IV 4.
VIMOAKTHBHOCTD 1 €€ BUAR ! https://m.eds00.ru/ff0c1672
Crpoenue atoMHoro siapa. HykinonHas bu6mmoreka [IOK
82 \VA#
MOJENb https://m.edsoo.ru/ffOc18ac
PannoakTuBHBIE TPEBpAIICHUS. bu6nmnoreka [IOK
83 IV .
N3oTtomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3aga4 nmo teme: IV g bubnuotexa [JOK
"PanuoakTuBHBIC TpeBpanieHus" ' https://m.edsoo.ru/ffOclb4a
but6mmoreka [IOK
85 I1 IV 4.
cproa tionypactiaa K https://urok.apkpro.ru/
Ypoxk-koHpepenus "PainoakTuBHbIC
P Gepern 8 but6mmoreka [IOK
86 U3ITy4eHUS B IPUPOJIEC, METUITUHE, IV 4.

TexHuke"

https://m.edsoo.ru/ff0c2126
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SlnepHble peakiu. 3aKOHBI

87 COXpaHEeHHUs 3apsiA0BOr0 U MacCOBOI0 IV u bubmmorexa LOK
p P ' https://m.edsoo.ru/ff0c1c58
yHcel
OHeprusl cB3U aTOMHBIX sep. CBA3b bu6muoreka [IOK
88 IV 4.
MAacCChl M DHEPTUHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau o teme "SAnepHsie v bubmmorexa [LIOK
4.
peakiun" https://urok.apkpro.ru/
90 Peakuuu cuHTe3a u neneHus saep. Y, bubnuorexa [JOK
4.
HcTtounnku sHeprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudbepennus "AnepHas
o1 sHepreTuka. JlercTus v bu6nmoreka [IOK
4.
PaJUOAKTUBHBIX U3JIy4CHUHN HA )KUBBIC https://urok.apkpro.ru/
OpraHu3Msl"
[ToaroroBka K KOHTPOJIBHON paboTe 1Mo
TeMe "DIEeKTPOMAarHUTHOE MOJIe. bu6mmoreka [IOK
92 IV q.
DJIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsbie siBneHus"
KonTtponbHas pabota no teme
93 "DIeKTPOMarHuTHOE TOJIE. v bubnuorexa [JOK
9.
DJIEKTPOMArHUTHBIE BOJHBI. https://urok.apkpro.ru/
KBanTtoBsbie siBieHus"
[ToBTOpEeHME, 0600IIEHNE.
94 Jlaboparopublie pabOThI 110 KypC IV g bubmorera [JOK
. PaTOPHBIC P | pey ' https://m.edsoo.ru/ff0c245a
BzaumonelictBue Ten
[oBTopenue, 0600meHne. Pemenne
95 ACYETHBIX U KaYECTBEHHBIX 3a/1a4 110 (AVAS bubmmorexa [IOK
P .\ | A ' https://m.edsoo.ru/ff0c2572
TeMme "TernnoBble nMpoiecchl
96 [ToBTOpenwue, 0000menue. Pemenue IV 4. bu6mmoreka [JOK
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pPaCUETHBIX U KaYECTBEHHBIX 3a/1a4 10
teme "KIIJ TemnoBbix ABuraTenei”

https://m.edsoo.ru/ff0c2a22

[oBTopenue, o6o0meHue. Pemenne

97 ACUETHBIX U KaUECTBEHHBIX 3a1a4 110 1 0 IV g bubmaorexa LIOK
p A ' https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpenue, o0o0IIEHUE.
98 JIaGopatopHsle pabOTHI 110 KypC 1 1 IV u Bubmiorexa LOK
} PaTOPHMIC P | ypey ' https://m.edsoo.ru/ff0c2c52
CBEeTOBBIE SIBJICHUS
[ToBTropenue, o6o0mmenue. Pabora ¢
99 TEKCTAMHU 110 TeME "3aKOHBI 1 0 IV u Enbmiorexa HOK
. ' https://m.edsoo.ru/ff0c2d6a
COXpaHEHHSI B MEXaHUKE
[ToBTopenue, o6o0uienue. Padora c
100 tekctamu 1o teMme "Koebauus u 1 0 IV g bubmiorexa HOK
. ' https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHue. Pabota ¢
101 TexcTami 110 TeMe "CBETOBEIE 1 0 IV 4 Enbmiorexa HOK
| ' https://m.edsoo.ru/ff0c3044
SIBJICHUS
I1 e”ue, 0000menue. Pad
oBTOpeHHE, 00001IeHHne. PaboTa ¢ Bu6miorexa LIOK
102 TexkcTamu 110 teme "KBanroBsas u 1 0 IV u.
" https://urok.apkpro.ru/
saepHas pu3uKa
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
» dusuka: 8- kmacc: 0a30BbIM YPOBEHb: yueOHUK, 8 kinacc/ [leprimkun U. M.,
NBanoB A. U., AkimonepHoe odmectBo «M3matenpctBo «IIpocBemnienne»

» dusuka: 9-i kacc: 6a30BBIM YpoBeHb: yueOHUK, 9 kimacc/ [lepoimkun U.
M., I'ytauk E. M., IBanoB A. ., IlerpoBa M. A., AkuinoHepHO€e 00111€CTBO
«M3parensctBo «lIpocBemenue»

- ®usuka. 8 knacc: Yuedbnuk. Asrop: Ilepeimkun A.B., 2010;

- ®usuka. 9 knacce: Yueonuk. Asrop: [lepeimkun A.B., 2010;

METOANYECKHUE MATEPHUAJIbBI J1JISA YYUTEJIA

- @usuka. 9-11 knacchel: IPOEKTHAS EATEIBHOCTh ydalux —csi. ABTOD:
JIetmapeBa H. A., 2008;

- ®usuka, 7-9. Kunra qis yuurensa. ABrop: Maprtsinosa H. K., 2002;

- HactonbHas xaura yaurens ¢pusuku. 7-11 xkmaccel. ApTop: XannanoB H. K.,
2008;

- UarerpupoBannbie ypoku ¢usuku: 7-11 kmaccel. ABtop: ['opiosa JLA.,
2009;

- DIIEKTUBHBIN Kypc «MeTobl pemieHus Gpu3ndeckux 3aaad. ABTop: 30pHH
H.1., 2007;

- ®u3uka: TeCThl, 3aAaHusd, JIydiue metonuku. Astop: Mneun B.I', 2008;

- [TorpemHocT U3MEpEHU MPU BBHITTOJIHEHUH JTA00PATOPHBIX PadoT 10
¢uzuke. 7-11 kiacc.

Astop: Huxkudopos I'.I", 2004;

- Kadenpa pusuku u MaTreMaTuku: ”HHOBAIIMOHHBIE 00pa30BaTENbHbIE
texHonoruu. Astopsl: [lonosa T.I'., Kpyrnosa I'.A., 2010;

IMAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
www.edu.ru

www.schul.edu.ru

pedsovet.org

www.fipi.ru

www.ege.edu.ru



