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HOACHUTEJIBHAS 3AIINCKA

ApnantupoBaHHas paOodas mporpamma Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHMsl COCTABIEHA HAa OCHOBE IMOJOXKEHUH U TpeOOBaHUM K
pe3yiabTaTaM OCBOCHHUSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOU
nporpammsl, npeactaBieHHblx B PI'OC OO0, a taxxke ¢ yuérom ¢enepanibHON
paboueil mnporpamMmbl BocnuTaHuss W KoHIenmuu mnpenoaaBaHus Yy4eOHOTO
npeamera «DPusukar.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIUXCA M OPraHU3AIUI0 H3Y4YEHUS
bu3uKM Ha JESATEIHPHOCTHOM OCHOBe. B mporpamme mo ¢u3uKe y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

dusnka SABISIETCS CUCTEMOOOPA3YIOIMM  JUISI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MTOCKOJIbKY (DU3UYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJaJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
npenocTaBisieT Haubosee siCHble 00paslbl MPUMEHEHUS HAydyHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa W3 TWIaBHBIX 3a/lay (PU3MYECKOTO OO0pa3oBaHUSI B CTPYKType OOIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usukn Ha 6a30BOM ypOBHE IMpEAIoaraet oOBJAJCHUE
CIEAYIOIINMHU KOMIIETEHTHOCTSAMH, XapaKTepU3YIOUIUMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BAHU;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYyYHBIE
JIOKa3aTeNbCTBA JJISl ITOJYUEHHUS BBIBOIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBanusi ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpranm3anusx Poccuiickoit @enepanuu, peamu3yONIux
OCHOBHBIE  00I11€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Konnerun MunucrepctBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-4BH).

Heau nzyyenus pusuku:



MpUOOPETCHHE WHTEpPEca W CTPEMIICHHS] OOYYalolIuXCs K HaydHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHC WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUIA O HAYYHOM METOJIe TIO3HAHUS B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JAPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEUIIEeMY OOYYCHHIO B ’TOM HAIPABJICHUHU.

I[OCTI/I}KGHI/Ie 9THUX Heﬂeﬁ nporpaMmsbl 110 (bl/ISI/IKe Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pPCIICHUEM CICAYIOMINX 3a1aY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHMYCCKUX, TEIUIOBBIX, JJICKTPUYCCKHX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IPHOOPETCHUE YMEHUH OIUCHIBATH U OOBSICHATH (PM3MUCCKHUC SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHIMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOIIONAaTh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTtopHbie pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX MPUOOPOB;

ocBOcHHUE TPUEMOB paboThl ¢ MHpOpMaIruel (pU3NIEeCKoro cojaepKaHus,
BKJTFOYasi HHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3UKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (U3HUECKON HAYKH.

Ha wusydenuwe ¢usuku (06a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8

KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 kiacce — 102 vaca (3 yaca B Heneno).
OcobeHHOCTH 00Y42€MOr0 KOHTHHICHTA !

Pabouas nporpamma ucrnosnb3yetcs i padoTsl B 8-9 «B» CK kiacce u 061eo0pa3oBaTelbHbIX,
rae obyuatorcs aetu ¢ 3[IP. Jlng Takux nereit xapakTepHbl HHM3Kas pabOTOCHOCOOHOCTh H
MOBBIIIEHHAs! YTOMJIIEMOCTh, HEOPraHU30BAaHHOCTh M CKJIOHHOCTh K HapyLUICHUSM JAUCLUIIUHBI
(BcreacTBUE TOBBIIEHHONW HWMITYJIBCUBHOCTH M THIIEPAKTUBHOCTH), OCJIAOJICHHAs IaMsTh,
HU3KUH 00pa30BaTeNIbHBIA YPOBEHb. B CBSA3M ¢ 3THM, 110 CPaBHEHUIO C UCTOYHUKOBOW 0a3o0i s
00111e00pa30BaTeNbHON TPYMIbI, COJAEpKATENbHBIH 00BEM M 00Iee KOJIUYECTBO TEKCTOB



COKpAILLEHBbl, YBEJIUYEH WJUIIOCTPATUBHBIN psn. KommdecTBo mcropuueckux 3agad, paboTa c
HCTOPUYECKOM, KOHTYPHOW KapTOMl YBEIMYEHO C LIEJIbIO MOCTOSHHOTO 3aKPEIUICHHS B MaMITH
00yJaronuxcs HaBBIKOB Pa0OTHI C HCTOPUIECKUM IOKYMEHTOM U HCTOPUUYECKOM KapTOii.

[Tpu pabote ¢ nerpmMu ¢ OB3 MHIUBUAYATBHO JO3UPYETCS HArpy3Ka Y4alluxcs, Moa0uparoTcs
WHIUBUIyQJIIbHBIE  JTUJAKTUYECKHE 3aJaHus C  JO3UPOBAHHOM IIOATAIIHOM  IMOMOUIBIO,
CTUMYJIMPYIOLIME IMO3HABATEIbHYI0 AKTUBHOCTH YYAIIMXCS, YYUTHIBAIOIIUE WHIWBUAYaIbHbIC
TEeMITbI PA0OTHI KAXKIAO0T0 U3 HUX.

IIpumeHsieMble TEXHOJOTMH U NIPHUEMBbI :

3I0pOBBE cOepexeHune, HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIE, TPOCKTHON JesTeIbHOCTH,
WUTPOBasi, Pa3BUTUS HCCICIOBATEIHCKUX HABBIKOB, MPOOJIEMHOT0 OOy4YeHHS, TPYIIIOBOTO
oOydeHus1, IOATATHOTO (POPMUPOBAHUS YMCTBEHHBIX JCUCTBUM, JIMYHOCTHO OPUEHTUPOBAHHOTO
00y4eHusl.

Tak ’ke UCTIOJIB3YIOTCSI TPUEMBI K METOJIBL:

1. VYcTHas moxsana peOEHKa, €ClId OH YCIIELIHO CIPABUIICS JJaXKe ¢ HEOOJIBbILIUM 3aJaHHEM.
2. [IpoBenenne MUHYTOK aKTUBHOTO OT/JbIXA C JIETKUMHU (U3UUECKUMU YIIPAKHEHUSIMH.

3. NunuBuayanpHas paboTa ¢ TUIEPAKTUBHBIMU A€TbMH. ONITUMAIIBHOE MECTO JIJISI TAKHX
JieTell — B LIEHTpE KJlacca, HallpoTUB JockK. O0ydaromuecs HaXxoasaTcsl epes Ii1a3aMu yUuTes.
WM nipeniocTaBiieHa BO3MOKHOCTB ObICTPO 00paIiaThesi K YYUTEIIO 3a MOMOIIBIO B CITydasix
3aTpyAHECHMI.

[Ipennaraemslii B mporpaMMe no ¢Gu3MKe MepedeHb JabopaTopHbIX padboT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeNb JeJIaeT BHIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (U3HKeE.

MaTepuajbHO-TEXHHYECKOE OCHAIIICHUE ITPOrPAMMBI:

L4 Annapamﬂoe obecnevenue:

- O0opynoBanue nentpa «Touka pocta»
- YueOHbIli KaOUHET

- CTOJI YYEHUUYECKUM - 15mT.,
- CTyJ yuyeHnuyeckui - 30mr.,

- IoCKa MeJioBas -11miT.,

- I0CKa UHTEpaKTUBHAS -1 1IT.,

- npoektop(mapka) -lmir.,

- KOMIIboTEep -1mIT,

-M®Y -1 mr.,

- mkad a1 JOKYMEHTOB — 31IIT,
- CTOJI YYUTENbCKUM — | 1T,

-lludposas naboparopus nis yyamierocs: pusuku (bazoBbiil ypoBeHb) — 3 mIT.



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. BHyTpeHHsisi sHeprus. CnocoObl M3MEHEHMs] BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bu bt TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, N3JTYYEHHUE.

KommaecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIecTBa. TermiooOMeH H
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAaHUE KPUCTALUIMYECKUX BEIIECTB. YJAEIbHAs TEIJIOTa TIJIaBJICHUS.
[TapooOpazoBanue u koHueHcarus. Mcnmapenue. Kunenue. YiaenpHas TeruioTa
napooOpa3oBaHus. 3aBHCUMOCTb TEeMIEpaTypbl KHUIIGHUS OT aTMoc(epHOro
JABJICHUSI.

BiaxxnocTs Bo3ayxa.

DHeprus TomIuBa. Y AejbHas TEII0Ta CrOpaHus.

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

3aKOH COXpaHEHUS U MPEBPALICHUS 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

OXJIAXKICHUU.

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. HaGnroienrie moCTOSTHCTBA TeMIEPaTyphl IPU TUIABICHUHU.

13. Mojienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamophuie padomot u onvimot.

1. OmnbIThI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJIIPHOTO MPUTKEHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPIBIX TEIL.

4. OmpeperneHue JaBJIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIICHUS BO3JyXa OT €ro
00bEMa U HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rurnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUJIKOCTHU

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

8. HccnenoBanue sBJICHHS TEMI000OMEHA NPH CMEIIMBAHMHM XOJOJHOU U

ropsiueu BOIBI.

9. OmpeneneHue KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpenienieHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUECKUX 3apsiioB. BzammojeicTBue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe mnozie. Hanpssk€HHOCTH 3neKkTpuueckoro mnofsa. IlpuHnun
CYNEpPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

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

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
NcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTSIX U razax.

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



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

IloctossHHBle  MarHuThbl.  B3aumoaelcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnautHoe 1oyie. MaruuTHoOe mojie 3eMIM M €ro 3HaueHHe NI JKU3HH Ha 3eMIIC.
OmbiT  Opcrena. MarHuTHoe TOJNE€  JJIEKTPUYECKOro Toka. lIpuMenenue
3JIEKTPOMArHuTOB B TEXHUKE. [[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3IIEKTPOJABUTATEIECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHONM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco0n1 MOJTyYEHUSI AIEKTPUUECKOU SHEPIUMU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH Y TUAIEKTPUKH.
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 MOJISI HA TPOBOJHUK 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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Jlabopamopnuie padomut u onvimot.

1.

OnpiTel MO HAOJMIONECHUIO BJIEKTPU3aUMM TeN HWHAYKUUMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanue IOEUCTBUS DIIEKTPUYECKOrO II0J1 HA IPOBOJHUKHA U
TUDJIEKTPUKH.

3. COopka u npoBepka pabOThl AAEKTPUUECKOU IIEMU MOCTOSTHHOTO TOKA.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. HM3Mmepenue u peryinupoBaHue HaMPsHKEHUS.

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

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU TONEPEYHOTO
CEYeHHMs U MaTepuara.

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

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

10. Onpenenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11. OnpeneneHue 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. I3yyeHre MarHuTHOrO TMOJs  [OCTOSIHHBIX ~ MAarHuTOB IpU  UX
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 TOJIsI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3y4eHue paboThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJl anexTpoaBuratenbHON YyCTAaHOBKHU.

21. OOBITBl MO MCCIEAOBAHUIO SBJICHUS DJIEKTPOMATHUTHOM WHIYKIMU:
UCCJIEOBAaHNE W3MEHEHUW 3HAYEHHS] W HANpaBICHUS HWHIYKIHOHHOTO
TOKA.

9 KUIIACC

Pasznen 8. Mexannueckue siBJIeHUA.



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

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 3akoH HeroroHa. Tperuii 3akoH HproroHa.
[IpuHOHMN CyNEepIIO3UIUU CHJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHUS. YCKOpeHHE CBOOOJHOTO
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.

Nmnynec Tena. M3meHeHne umiynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUKEHHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSXKEeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHAas SHEPTUs Teia, MOJIHATOrO Haj
IIOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas 3HEPrus cxKaToM NpyxKuHbl. Kunetnyeckas
sHeprus. TeopeMa O KHHETHYECKOM IHEPTHUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HabGmronenne MeXaHWYECKOTO ABUKEHHS Te€JIa OTHOCUTEIHHO Pa3HBIX TEJ

OTCYETA.

2. CpaBHeHHME MyTE€l W TPACKTOPHUI NBMXXEHUS OAHOTO M TOTO XK€ Tena

OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepenune CKOpOoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKEHMUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUIKECHUS.
Habmronenme nBrkeHus Tena Mo OKPYKHOCTH.
Habmronenne MexaHM4eCcKUX SIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUéTa
«Temexxka» mnpu €€ PAaBHOMEPHOM M YCKOPEHHOM JBWKCHUH
OTHOCHUTEJIbHO KaOWHEeTa (PU3UKH.
7. 3aBUCHMOCTh YCKOpPEHHs Teda OT MAacChl TeJla U ACHCTBYIOIIEH Ha HEro
CHJIBL.
8. HaOmroneHnue paBeHCTBA CUJI IPU B3AUMOACHCTBUU TEll.
N3meHeHnne Beca Tena npu yCKOPEHHOM JBHKECHHM.

o v ok~ w



10. [lepenaya nmnyiibca pu B3auMOAECHUCTBUU TEIL.

11. [IpeoOGpazoBaHus SHEPTUU NIPU B3aUMOJIECUCTBUU TEN.

12. CoxpaHeHHe UMITYJIbCa TPU HEYIIPYTOM B3aUMOJECHCTBUMU.

13. CoxpaHeHHE UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HaGnroieHne peakTUBHOTO JBUXKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MIPU CBOOOTHOM MaICHUHU.

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. OrmpezeneHue cpeiHEe CKOPOCTU CKOJBXEHHs OpycKa WM JIBUXKEHUS
HIapHKa M0 HAKJIOHHOM IJIOCKOCTH.

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

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

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

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

Onpenenenue korhGUIIMEHTa TPEHUS CKOJIBKEHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

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

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

11. M3yueHne 3aKkOHA COXpaHEHUsI SHEPTUMH.

Pa3nen 9. Mexannuyeckue KoJjie0aHus ¥ BOJTHBI.

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

3aryxaromue ~— koneOanus.  BoiHyknennele — koneOanms.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOHCTBA MeXaHMYeCKMX BOJH. [IpomonsHbie U
[IONIEpEYHbIC  BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHnnyecKkue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHOpa3ByKk 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 npog0IbHBIX U TOTIEPEYHBIX BOJIH (Ha MOJIEIIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1.

7.

OnpeneneHne 4YacToThl W NEpHoJa KoJieOaHUH MaTEeMaTHYECKOTO
MasTHUKA.

Omnpenenenue 4acTOThl U NEepUoia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH Meproa KojieOaHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH MepUoa KOJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a.

[IpoBepka He3aBUCUMOCTH Tepuoja KoJieOaHUN Tpy3a, MOJABEHICHHOIO 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. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIE. DJIEKTPOMArHUTHBIE  BOJIHBI. CsoiicTBa
BJICKTPOMATrHUTHBIX BOJIH. [lIkanma »neKTpoMarHUTHBIX BOJH. Mcmonp3oBaHue

QJICKTPOMAruuTHBIX BOJIH OJIA COTOBOM CBSI3H.

DOnexkTpoMaruutHas npuponaa cBeta. CkopocTh cBeTa. BoyHOBBIE CBOMCTBA

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1.

N3yyenue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHUS.

JlyueBas MOJEJIb CBeETa. Hcrounuku CBeETa. [IpssmonuHeriHOE
pacrnpoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETa.



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

Jlunza. Xon nayueir B gnuHze. Onrtuueckas cucrema ¢oToanmnapara,
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

[IpsAmMonHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBera.

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

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XO0J Iyder B pacCeUBarOLIEH JIMH3E.

[Tony4yenue nzo0paxeHni ¢ TOMOUIBIO JHH3.

[Tpuniun aeiictBus oToanmnapata, MUKpPOCKOIA U TEJIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

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

1.

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

N3yuenue xapakTepucTUK N300paKeHUs MPeIMETa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTJIa IPEIOMJICHUSI CBETOBOTO Jiyda OT yriia
najieHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

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

OMnbITHI O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

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

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHedaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- 1 raMma-u3nydenus. CTpoeHue aTOMHOIO

saapa.

Hykinonnas wmopmens aromHoro sapa. M3orombsl.  PagnoakTuBHBIE

npeBpaiieHud. llepuon nmonypacnaga aTOMHBIX SIAED.



SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aps0OBOTO M MACCOBOTO YMCEIL.
DOHeprust cBsi3M aTOMHBIX sifep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a H
nenenus siaep. Uctounuku sneprun CosHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUS pPAaAUMOAKTUBHBIX W3JIYYCHUN 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 NpupoJIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuvie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHE DPHEPIUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOAYIb.

[ToBTOpHUTENBEHO--0000AOIIMI MOy Ib IPEIHA3HAYEH JIJIsl CUCTEMATU3aLluN
U 0000mmIeHHs  MpEeIMETHOro  COAEpXkKaHMSA U ONbITa  JIEATEIbHOCTH,
IprOOPETEHHOTO TPU M3YyUYEHUH BCEro Kypca (PU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo ¢Gu3uke g 00ydarouuxcs,
BBIOPABILKX 3TOT Y4€OHBIN MTpeIMeET.

IIpy M3y4eHHH AAHHOIO MOIYJIS PEATU3YIOTCS 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 TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJyYEHHBIE 3HAHWSA, pelaTh 3a74a4yd, B TOM 4HCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMNMANBHO AESATEIBHOCTHBIM XapakTep JAaHHOTO pasjiena peanu3yeTcs
3a CcuéT TOro, 4YTO OOy4Yaloulhecs BBINOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
IpeaJaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
¢u3nyeckue sIBICHUS B OKPYXKaroIIel MPUPOIE U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METObI HCCIEIOBaHUS (PU3UUECKUX SBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

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



HHEPruy Ha OCHOBE 3aKOHA MPEBPALLEHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IPOSBIIEHUE UHTEPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBS3aHHBIX C TMPAKTHYECKUM MPUMECHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOH JIO0O03HATENBHOCTH, WMHTEpEca K HCCIe0BATENbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHM3allud, TOpoJa, Kpas) TEXHOJOTHYECKOU U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIONIMMCH YCJOBHAM COLNMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NEeSITeIIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO PA3BUTHUA B NPUOOPETEHHWH HOBBIX (HUIUUECKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Yy4eOHBIC  JCHCTBUS,  PETyJIsSTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHbIN MPU3HAK KJIACCU(DHUKALMU, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€1aTh BHIBOJbI C UCIOJb30BAaHUEM JE€IYKTHUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YYETOM CaMOCTOATENbHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
buznueckuii SKCHEPUMEHT, HEOONbIIOe HCCIeA0OBaHHE (U3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JajibHElIee pa3BuUTHE  (U3HUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MTOUCKE U
orOope WH(pOpPMAIUA WA NTaHHBIX C y4ETOM MPEIONKEHHON y4ueOHOM
bu3ndeckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMHU, TuarpaMMaMiu, HHOU TpauKoOi U UX KOMOWHAITUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh WU, HAIICJICHHBIC HA PEIICHHE 3aJaud M TOJJepKAHHE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHKEHHIO: paclpeiessTb poJik, OOCYX JaTh TMPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsl petieHust GU3NYeCKuX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTaHA WCCJIEAOBAHMS C YyU4ETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMi{, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO HAa OMIMOKY MpHU perieHUH (PU3NYECKUX 3a1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

HPEAMETHBIE PE3YJIBTATBI
K xoHIy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MePhbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILECTBA, KPUCTATUINUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXa, TeMIeparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIaTEllb,
AJIEMEHTAPHBIN AJEKTPUUYECKUIN 3apsifl, SJEKTPUUYECKOE TOJI€, TPOBOAHUKHU
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pACIIMpPEHHE M CKaTHhe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJICHCAIMS, TUIABJICHUE, KpUCTauiu3anus (OTBEpJeBaHUE), KHUIIEHUE,
TeIIonepeaya (TeTIONPOBOHOCT, KOHBEKITHS, U3ITy4YeHHE),
AJIEKTpU3alUs TeJ, B3aUMOJICHCTBUE 3aps/IOB, JACHCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHMTHOTO TIOJISl HAa MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs UHAYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh IMPOSBICHHE M3YYCHHBIX (PU3UUECKUX  SBICHUN B
OKpYXKarolleM MHpe, B TOM 4HcCie (U3UYECKHE SBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHBIE SIBJICHUS B IPHUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa, dJICKTPUUCCKHEC
SBJICHUS B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid IMOII0COB, POJb MAarHUTHOTO TOJIS IS JKU3HU Ha
3emJie, OJISIPHOE CUSIHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOWCTBA (NMPU3HAKK) (PU3MUESCKUX
SIBJICHUM;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHHUS, MCIOJIB3YS
br3nYeCcKre BEIMYUHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUJIABJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, yJeabHAs TEIIOoTa
CropaHdsl TOIUIMBA, KOA()(PUIMEHT TMOJE3HOr0 JCHCTBHS TEIIOBOM
MAIlIMHbI, OTHOCHUTEJIbHAs BIIAXKHOCTb BO3AyXa, JJIEKTPUUECKHMN 3apsij,
CWJIa TOKAa, JJICKTPUYECKOE HANPSIKEHUE, COIMPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBIICHHWE  BEIIeCTBa, pabora W  MOIIHOCTh
AJEKTPUYECKOTO TOKa), TMpU ONHUCAHWM TMPABUIBHO  TPaKTOBATh



(U3HYECKHUI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(u3HYECKUX BEJIWYMH, HAXOJIUTh (POPMYIbI, CBS3bIBAIOLINE JIAHHYIO
GU3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpUU
CTPOEHUS BEILECTBA, NMPUHUUII CYNEPIO3UIMU ToJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JIsl yyacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CUTyallluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh 00BsICHEHUE U3 1—2 JTOrHYeCKUX
IaroB ¢ Onopod Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBJICHUIA,
(u3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dopMyIbl, cBs3bIBaKOIINME (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIOBHUs 3aJauyd 3allUChIBAaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsI pEIIeHHus 3ajJadyd, BBIOMpATh 3aKOHBI W (POPMYIIBI,
HEeoOXOMMBbIE g €€ pelIeHHs, MPOBOJAWTH pacy€Tbl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3MUeCcKX METO/OB, HCIOJb3Ysl ONHMCAHHE WCCIEIOBAHUSA, BBIICISThH
IIPOBEPSEMOE  MPEAINOJOKEHHUE, OLEHUBATh NPABWIBHOCTH IMOPSAKA
IIPOBEJICHUS UCCIIEAOBAHMS, J€IaTh BBIBOBI;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH HpOIlecca OCTHIBAHUS U
HarpeBaHus NpPU H3IYYEHUH OT IBETa U3Jydarouen (moriomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOJABI OT TEMIIEPATYPBI KUIKOCTH U
oA €€ IIOBEPXHOCTH, JJIEKTpU3aUMsi TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aMMOJIEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJu3aldsl MAarHUTHBIX IIOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUSA
MAarHMTHOTO MOJII Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa 3JEKTPOABUTATENs] MOCTOSHHOTO TOKa): (OpMyIHpoOBaTh
IIPOBEPSIEMBIE MPEANOIIOKEHNS, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOIO
000py10BaHUSl, OIUCKHIBATH XOJ1 OMbITA U (DOPMYJIHPOBATH BBIBOJIBI;



BBIIOJIHATE  MPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTU BO3/yXa, CHWJIbl TOKa, HAIPSHKEHHS C HCIOJIb30BAHUEM
aHAJOrOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUH  (3aBUCUMOCTD
CONPOTUBIICHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONIAAU ITONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTUBIIEHU BEIECTBA MPOBOAHUKA, CUIIbI TOKA,
UAYLIIETO 4Ye€pe3 NPOBOJHMK, OT HANpSHKEHHWS Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUMU
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPEeUIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTM B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIUYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TIAHUPOBATh HU3MEPEHHs, cOOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIISATh 3HAUEHUE BEJINYNHBI,

coOJ01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLMIBI  JEHCTBUA HM3YyYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK BJICKTPUYECKOU DSHEPrUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpbI, HArPEBATEIbHBIE AIIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOOpsl MO CXeMaM M CXEMaTHYHBIM pPHCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TMTPOMETP, ABUIATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHHUSI SJIEMEHTOB AIEKTPUUECKHUX LEEH;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh WHGOOpPMAIMIO O  MPUMEPax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 30POBbS U COOIIOACHHUS
HOPM DIKOJIOTUYECKOTO TOBEACHHS B OKPY>KaloIIel cpee;

OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM U MNYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH HMH(OpMAmuio, KoTopas
SBIISIETCS] IPOTHUBOPEUYUBOM MIIM MOKET OBITH HETOCTOBEPHOM;
MCTIOJh30BaTh MPH BHIMOJHEHUH YUEOHBIX 33a/laHU HAyUHO--TIOMYJISPHYIO
auTepatypy (pu3MUeckoro coaepiKaHMs, CIPABOYHBIE MaTepHAalbl,
pecypchl cetn VIHTepHET, BIageTh NMpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHMUS,
0000mass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NYECKOTO
CONEpKaHusi, B TOM 4YHCIE MyONUYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIONh30BaTh HM3yYEHHBIM TMOHATHHHBIA ammapar Kypca (u3uKw,
COIIPOBOX/IaTh BHICTYIUICHHE MTPE3CHTAIINCIH;

NpU BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCIENOBaHMN (DU3MUECKHX
NPOIIECCOB paclpenessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJHEHUEM IJIaHA JIEUCTBUMA U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBINM BKJIAJ B
NEeSTENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoHIy oOyueHus B 9 kjacce npeIMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMXCS YMECHUM:

UCIIOJIB30BAaTh TMOHATHS: CHCTEMa OTCu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHHS, Hedhopmalius
(ympyrasi, TacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TIKECTH, aOCOIIOTHO TBEPAOE TEJIO,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U TaMMa-u3IydcHHUs,
U30TOIIbL, /IEPHAsl SJHEPTrEeTUKA,

paznuyath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKECHHUE IO OKPY>KHOCTH, B3aUMOIECHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTelbHOE IBUKEHHE (3aTyxarollue U
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE
3ByKa, MPSAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHHE M MPEIOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHne OeIoro cBeTa B
CIEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHs CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOHHUKHOBEHUE JIMHEHYATOTO CIHEKTpa
W3ITYYCHHS ) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3UYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM dYHuCiIe (U3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBEI, ABMKCHUE TIaHeT COTHEYHON CHCTEMBI, PpEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CCEHCMUYECKHWE BOJIHBI, I[yHaMH, 0JXO, IIBeTa TeJl,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUONIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAKTUBHBIA (OH, KOCMHYECKHE JIYYH, DPaJUOAKTHBHOE HW3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBHUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTH IMPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUCCKUX
SIBJICHU;

OIKMCHIBATh M3YyYCHHBIC CBOMCTBA Tel M (DU3MUYCCKHUE SIBJICHHS, UCIIOIb3YS
¢usznueckre BEeTUYMHBI (CpeHsiE W MTHOBEHHass CKOpPOCTh Teja MpHu
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHUeE
CBOOOJHOTO TMaJeHusi, BEC Tejla, UMIYJIbC TeNla, WMITYJIbC CHJIbI,
MexaHuueckass paboTa M MOIIHOCTh, TMOTEHIMAIbHAs JHEPrusi Tea,
MOJIHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTECHIIMAJIbHAS DHEPIrHsl CKATOU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJHAS MEXaHWYeCKas JHEPrus,
NEPHUOJ] M YacTOTa KoJieOaHUM, NJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeIb MPEJIOMIICHUS CPEJbl), IPU ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIIOIB3YEMBIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpahMKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SBICHUS M IPOLECCHI,
UCTIONIb3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPNO3UIIUNA CHUJI, TPHUHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MACCOBOTO YUCEI
NP SICPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHTYyaIllii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CIIEICTBEHHbIE ~ CBA3M, 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
YPaBHEHMIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (HU3HUECKUE
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 PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAuYeHHs (HU3NUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIINTh MPH TOMOIIU
(¢u3MUeCcKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
NPOBEACHHUS  WCCICAOBaHUS, JellaTh  BBIBOJBI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

NPOBOJIUTH OMNBITHI 10 HAONIOACHUI0 (DU3WYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAacchl Tpy3a U KECTKOCTU MPYNKUHBI 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
JIUH3e, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOSITEILHO  cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
o0OpyZOBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pPe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOTUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaueHHE H3MepseMoil BenuyuHbl ((OKYCHOE pacCcTOsSHUE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp crHOcO0a HW3MEPECHHUS
(u3MepuTenbpHOro npudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCTIOJIb30BAaHUEM MPSAMBIX W3MEPEHHUH (3aBUCHUMOCTh MYTH OT BpPEMEHU
IpyU PaBHOYCKOPEHHOM JBMKEHMHM 0O€3 HadajJbHOW CKOpPOCTH, MEpHOJa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTpa)K€HHUsI CBETa OT yIJia MaJeHUs U yrjia MpeJoMIICHUs OT yria
NajieHus): IUIAHUPOBATh HCCIIEIOBaHHE, CaMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBAaTh pPE3yJAbTaThl TMOJIYYCHHOH 3aBUCHMOCTH



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MPY>KUHBI, KOA(DPUIMEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OnTHYECKass Ccuja coOuparonied JUH3bI, PAJAUOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3auYaTh OCHOBHBIC TIPU3HAKW HW3YYCHHBIX (HU3UYCCKUX 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 ONOpO Ha HUX OMUCaHUs (B TOM YHCIIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SABJICHHMHM W  HE0oOXoauMble (HU3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU perieHuN y4yeOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MIOCTPOCHHMS N300paKEHUH B IJIOCKOM 3€pKajie U COOUpAIONIeH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOIIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

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



MCITI0JIB30BAaTh NP BBIMOJHEHUU YUEOHBIX 3aJaHUIl Hay4YHO--TIOMYJISPHYIO
JAUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(OPMALUU U3 OAHOW 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  HCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd 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
CIVIOBHIC MPOTCCChl 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 B3aUMOJIcHCTBHE 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 pazueny 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
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 3a1au Ha onpeesieHre BIa)KHOCTH
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 ANEKTPUIECKOTO TOKa MarHuTHOE 1moJjie 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 ANEKTpOABUTATENS "
62 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU
nHaykuuu. [Ipasuno Jlenna
DnextporeHepatop. CrocoObl MOTydeHHUS
63 ANEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHIINU
Ha BO300OHOBIISEMBIX 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



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

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



https://m.edsoo.ru/ff0b3658
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
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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
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https://m.edsoo.ru/ff0c1550
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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
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"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
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO € OrpaHUYEHHOMN
0TBETCTBEHHOCTHIO «IPODA»; Aknimonepnoe obiecto «M31aTenbeTBO
«IIpocsenieHue»

®duzuka : 8 knacc : yueonuk / . M. Ilepsimkun, A.W. iBaHoB. - 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. iBaHOB. - MockBa :
IIpocenienue, 2022.

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

Hpoda, 2017.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru

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

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

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