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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3uKe Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIIbHOW MPOTPAaMMBI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM ¢eaepanbHOl pabodeii mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanusi yueOHOro npeamera «Ou3nka».

CopepxaHue mporpaMMmbl MO (PU3MKE HAIMpaBiIeHO Ha (QopMupoBaHue
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYalOlIUXCS M OpraHu3alyi0 H3Y4YeHUs
bu3MKH Ha AESITEIBPHOCTHON OCHOBE. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusauuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EeHHUs, a TAKKe
MEXIPEJIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 0011I€ET0 00pa30BaHUSI.

[Tporpamma mo (u3mKe yCcTaHABIMBAET paclpe/esieHne yaeOHOro MaTepuraia
1o rogam oOyueHus (Mo Kiaccam), MpeajaraeT MPUMEPHYIO MOCIeI0BATeIbHOCTD
U3Y4YEHUSI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCsl.

[IporpaMmma mo Qu3uke paszpaboTaHa C LEIBI0 OKA3aHUA METOAUYECKOM
MTOMOIIIY YYHUTEITIO B CO3TaHUH paboUeii MporpaMMbl IO YIEOHOMY TIPEIMETY.

®du3znka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUSOHBIX
MPEAMETOB, MOCKOJIbKY (U3HUECKHE 3aKOHBI JIKAaT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4yaeMbIX XHUMHEH, Ouoyiorueit, actpoHomMuel u GU3HUIECKON
reorpaduedi, BHOCHT BKJIaJg B C€CTCCTBEHHOHAYyYHYIO KAapTUHY  MHPA,
MPEIOCTaBIsACT HaumOoJiee SCHbIE OO0pa3ibl MPUMEHEHHS HAYYHOTO METOoa
MO3HAHUS, TO €CTh CIIOC00a MOTyUEHUs TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3ajad (PU3HUECKOro oOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
HWHTEpeca K HayKe y 00y4arommxcs.

N3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CJIEYIONMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB!

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMUS;

e UHTEPIPETUPOBATh  JIAHHBIE W  HCIOJIb30BaTh  HAyYHbBIC
JIOKA3aTeNIbCTBA JIJIs1 TIOJTYYECHHS BBIBOJIOB.

[lenmn wusydeHuss (U3MKK HA YPOBHE OCHOBHOTO OOIIET0 0O0Opa3oBaHUs
omnpenencHsl B KoHmenmuu mnpenomaBaHus ydeOHoro mnpeamera «dusmka» B
oOpa3zoBaTeNnbHbIX oOpraHuzanusx Poccuiickoit denepanuu, peaTn3yOIMMX
OCHOBHBIE  00I11€00pa30BaTeNbHBIE NPOrPaMMBbl, YTBEPKIAEHHOW pEIIeHUEM



Komnernn MunmncreperBa mpocsenienus: Poccuiickoit @enepannu (mpoToko ot 3
nexadbps 2019 r. Ne [TK4BH).
Hean usyyeHus PpuU3uKH:

NpUOOpETEHUE HWHTEpeca W CTPEMJICHUS OOYyYalolMXCS K HaydHOMY
U3YUYCHUIO TMPUPOJIbI, PA3BUTUE HMX MHTEIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE TTO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENILCKOTO OTHOIICHUSI K OKPY>KAIOIIUM SIBICHUSIM,
dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3y4YeHHUs
OCHOB CTPOCHHMS MaTepUH U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH,
dbopMupoBaHHUE TPEACTABICHUN O PO (DU3UKH IJIST PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymyien
npoecCHOHANILHON JESTEIBbHOCTH, CBSI3AHHOW ¢ (PU3UKOM, MOJATOTOBKA K
JaabHeUIeMy 00y4eHHUIO B 3TOM HalPaBJICHUU.

JlocTmkeHne JTHX IeJied MporpaMMbl MO (hU3WKe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

NpUOOpETEeHUE YMEHUN OMUCHIBATh U OOBIACHATH (DU3UUYECKUE SIBICHUSI C
MCIIOJIb30BAaHUEM MOJYYEHHBIX 3HAHUM;

OCBOEHHE METOJI0OB pEIICHUSI NPOCTEHIIMX pAcUETHBIX 3a7ady ¢
MCIIOJIb30BaHUEM bu3IecKux MOJENEH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOJIOAaTh MPUPOJIHBIC SIBIICHUS U BBITIOJHSTH OIbITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAIbHBIC HCCIEAOBAaHUS  C
UCIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB,;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpManueld (HU3NIECKOro COJAEp KaHMS,
BKJIIOUYass UH(GOPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3MKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(OpMany;

3HAKOMCTBO €O chepaMu IpodheCCHOHAIBHON ACATESILHOCTH, CBI3aHHBIMU
c GU3MKONH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JOCTHUXKEHUSIX (PU3NUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpaszoBanus orBoAuTCs 238 yacoB: B 7 kiacce — 68 vacos (2 yaca B Heaenmo), B 8
Kiacce — 68 wacoB (2 uaca B Hepeno), B 9 kimacce — 102 vaca (3 waca B Heferio).

[Ipensiaraemelii B mporpamMme no ¢Gu3MKe NnepeyeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, YUUTENb JIeJaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHAYyATHHBIX OCOOCHHOCTEH
OOyJaroIuXcsl, CIHCKa AKCIEPUMEHTAIBLHBIX 3aJaHUi, MpejiaraeMplx B pamMKax
OCHOBHOTO F'OCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

dusnka — Hayka o mnpupoie. fBineHus npuponbl. OU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNUUUHBL. M3MmepeHue @uanueckux BelUYuH. DPuznyueckue
npuoopsl. [lorpentHocTs n3mMepeHuil. MexxayHapoHast CuCTeMa €ANHULL.

Kak ¢wusuka wu pApyrue ecTeCTBEHHbIE HAyKd H3Y4YalOT TPHUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS. HaOJOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBMYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUMOTE3, OOBICHEHHE
HaOro1aemMoro sisiieHus. Onucanne GU3NIeCKUX SBICHUN C TTOMOIIBIO MOJIEIICH.

Jlemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBbIE, JJICKTPUUYECKHE, MAarHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPhl U Mpoleypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
U (POBBIM NPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmpejeneHue EeHbI ACICHUS KAl K3MEPUTEIBHOTO Mprudopa.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPOTO TEa.
OnpeneneHue pa3MepoB MajbIX TEIL.

SAE T

N3mepenue Ttemmeparypbl NMpU MOMOIIUA JKUAKOCTHOTO TEPMOMETpPA U
JaTYMKa TEMIIEPATYPHI.
6. IlpoBenenue uccienoBaHUs MO NMPOBEPKE TUIIOTE3bI. JAJIBHOCTH IOJIETA
HIapyKa, MyIIEHHOr0 TOPU30HTANIBHO, TeM OOJbIIE, YeM OOJIbIIEe BBICOTA
MyCKa.

Pa3nen 2. [lepBoHayaibHble CBeJ€HHS O CTPOEHHH BelllecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxeHne wyactui BemecTBa. CBsI3b CKOPOCTHM JBMXKEHHS YacCTHI[ C
temnepatypoi. bpoyHoBckoe nBwxkenue, auddysus. BzaumoneiicTBue yacTuil
BEIIECTBA. ITPUTSLDKEHNUE U OTTATIKHBAHUE.

ArperaTHble COCTOSIHHSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamnyeckux) Ted. B3aMMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

1. HaGmronenne OpOoyHOBCKOTO ABMKCHHUSI.



2. HabGmonenue nuddysuu.
3. HaOmonenune  sABIEHMH,  OOBSICHSIOIIUXCS  NPUTSDKEHHEM — WIIU
OTTAJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM pSIoB (C  HCHOJIh30BaHUEM

dororpadmii).

2. OnbITHI IO HAOIIOJCHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. JIBuskeHne U B3auMOAeHCTBHE TeJl.

Mexanudeckoe nABukeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIYKCHUE.
Ckopoctb. CpenHsii CKOpOCTh NPU HEPABHOMEPHOM JABMKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHue uHepUMM. 3aKOH WHEpUMU. B3ammopneicTBue Ten Kak IpHYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B €JIMHULIC
o0BbEMa BelleCTBA.

Cuita Kak XapakTepuUCTHKa B3auMoAeHCcTBHS Tesl. Cuiia ynpyroctd M 3aKOH
['yka. M3mepeHne cuibl ¢ MOMOLIBI0 AUHAMOMETPA. SIBJIIEHHE TATOTEHHS U CUIIA
TshkecTu. Cuila TsKecTH Ha Ipyrux mianerax. Bec rema. HesecomocTs. Cnoxxenue
CWJI, HAPABJIEHHBIX 0 OJHOW IpsAMoW. PaBHoxmeucTByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NOKosl. TpeHue B MpUpoJie U TEXHUKE.

Jemoncmpayuu.

HabtoieHne MexaHn4ecKoro JBUKEHUS Tefa.

N3mepenne CKOpOCTH NPSMOJIUHENHOTO ABUKEHUS.
HaOmnronenue siBeHust HHEPIIUU.

HabGnronenue n3MeHeHusi CKOPOCTH MPU B3aUMOICHCTBUU TEJL.
CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.

© s w0 DN

CnoxeHue CuJl, HalTpaBJICHHBIX MO OJIHOW MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOI'O JIBIIKEHUS (IIapHKa B YKUIKOCTH,
MOJICJTH JICKTPUYECKOI0 aBTOMOOMIISA U TaK Jajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS OpycKa WM IapuKa o
HAKJIOHHOU IIOCKOCTH.
Onpenenenure MIOTHOCTH TBEPIOTO TENA.
OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHus (medopmarinn)
MPY>KUHBI OT MIPUIIOKEHHOM CHUJIBL.

5. OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, (KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBINIEHUS ¥ YBEITWYCHUS TaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI ra3a OT 00BbEMa, TemmepaTypsl. llepemaua paBieHus
TBEPABIMU TEJaMH, KUIKOCTSIMU U razamu. 3akoH [lackansa. [lHeBmaTtuueckue
MaIllMHbL. 3aBUCUMOCTh JABJICHHS >KMJIKOCTH OT TIYyOWHBI. ['mapocTaTudeckuii
napagokc. Coolraromuecs: cocyapl. [ uapaBirMdecKie MEXaHU3MBbI.

AtMmocdepa 3emun U atmocdepHoe naBieHue. [IpuyuHBI CyIeCTBOBaHUS
Bo3nymrHOW oOonouku 3emin. Ombir Toppuuermm. M3mepenue atmocdepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEPHOI0 JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGopsl 1 U3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.

JlencTBre KUJIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cuina. 3akon Apxumena. [InaBanue Ten. Bo3gyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIEPaTypPhI.

[lepenava naBieHUS KUJIKOCTHIO U Fa30M.

CooOwaromuecs cocybl.

['mapaBnmyeckuil mpecc.

[IposiBneHue nelcTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTDh BBITAJIKHUBAIOIIEH CHUJIBI OT OOBEMa MOTPYKEHHOM dYacTu
TeJIa U TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BHITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUJKOCTH.
VYcioBue miaBaHus TN TJIABAHUE WIM MOTPYKEHHUE TEJl B 3aBUCHUMOCTH
OT COOTHOIIEHHS TJIOTHOCTEH TeJia U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHON B
JKUJIKOCTh YacTH Tea.

2. OmpeneneHue  BBITAJKUBAIOIICH  CWJIbI, JCUCTBYIOLIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIONIHME 3aBUCUMOCTh BBITAJKUBAIOIICH  CHIIHI,
JNEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa MOrpYyXKEHHOU B
JKUJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHHE JIOJKHM U
OIIpENICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. DHepIrus.

MexaHnndeckas padotra. MOIITHOCTS.

[IpocThic MexXaHM3MBI. pbIYar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBmito

paBHOBecust pbiuara. lIpumeHeHue TmpaBuiia pPaBHOBECHS phluara K OJIOKY.
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«3omnoroe mnpaBwio» MexaHuku. KIIJ mnpocteix wmexanusMoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs JHEPTUS.
[IpeBpaleHre 0THOrO BUa MEXAHUYECKOW SHEPTUU B IPYyTroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHHUU Tella

10 TOPU30HTAIBHON MMOBEPXHOCTH.
2. HccnepnoBaHue yCiaoBuM paBHOBECHS pblyara.
3. Nsmepenue KIIJ] HaKJIIOHHOM MIOCKOCTH.

4. I/ISYT{GHI/IG 3dKOHa COXpaHCHUA MEXaHMYECKOU OHCPIHUH.
8 KJIACC

Pa3nen 6. TensioBbIe sIBJICHHUS.

OCHOBHBIC TIOJOKEHUSI MOJICKYJAPHO-KUHETHYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OMBITHI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIIECTBA.
Kpucranmueckue u amopdubie tena. OObsICHEHHE CBONMCTB Ta30B, KHAKOCTEH M
TBEPIBIX TEJI HA OCHOBE IIOJIOKECHUM MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.
CmaurBaHUE M KanWJUISIpHBIE ABJICHUS. TEenIoBoe paciupeHne U cxaTue.

Temneparypa. CBs3b TEMIEpPATypbl CO CKOPOCTHIO TEIUIOBOTO JBHMXKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPruu:
TemjIonepeaaya u COBEPIICHUE paboTHI. Buppl TETJIONEepEaauu:
TETJIONPOBOAHOCTH, KOHBEKIIUSI, U3JIYUYCHHUE.

KonnuectBo TemnoTel. YaenbHasd TEIIIOEMKOCTH BEHIECTBA. |e€IIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruloBoro OanaHca. IlmaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[Tapoobpa3oBanne u koHaeHcanus. Mcnapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(epHOro
JIaBJICHUS.

BnaxHocTh Bo3yxa.

DHeprus TOIIMBa. Y IelibHas TeIUIOTa CTOPaHMUS.

[TpuHImne paboThl TermmoBbIX aBurarenei KIIJ[ TemmoBoro asurarters.
TerioBple ABUTATENIN U 3aIIUTA OKPYKAKOUIEH CPEIBI.

3aKOH COXpAaHEHHUS U MPEBPAIICHUS SHEPTUU B TETIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO JBUKEHHUS.
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10.
11.
12.
13.

Habmonenue nuddysuu.

HaOnronenue siBieHU cMaurBaHUs M KaWIISIPHBIX SIBJICHUM.
HaOntonenue TemioBoro pacuupeHus Ted.

W3meHeHne naBieHUs Ta3a MpU U3MEHEHUH 00bhEMa M HArpeBaHWUU WIIU
OXJIAKJICHHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buap! Terutonepenaumn.

OxnaxieHue Ipu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEIIHUMU CHJIAMHU.
CpaBHEeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
Haobmronenne kuneHus.

HaOnronenue nocTostHCTBa TeMIEpaTyphl IPU TJIaBJICHUH.
Mojenu TenJIOBBIX JIBUTaTEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTKECHUSL.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIH Caxapa.
OnbITEl 110 HAOJIOJAEHUIO TEIUIOBOIO PACHIMPEHUsSI Ta30B, >KUAKOCTEH M
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OaJIOHE IITPHUIIA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJIEHUS BO3yXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHUSI.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaTyPHhl.

HaGnronenue wu3MeHeHUsT BHYTPEHHEW OHEpPruHM Tejla B pe3ysbTaTe
TerIonepeayl U paboThl BHEIIHUX CHJL.

WccnenoBanue sBieHHUS TEIIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuY€u BOJIBI.

OnpeneneHve  KOJIWMYECTBA  TEIUIOTHI, TMOJYYEHHOIO BOJOW  MpH
TEII00OMEHE C HArPEeThIM METATUTMUYECKUM LIMITHHAPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

Ornpenenenrne OTHOCUTENBLHOM BIIa)KHOCTH BO3AYXa.

OmnpeneneHue yaenbHOM TEMIOTHI MJIaBJICHHUS JIbJA.

Pa3znen 7. JaekTpuyeckue ¥ MAarHUTHbIE SIBJICHMUSI.

OnekTpuzanus Ten. J[Ba poma 3JIEKTPUYECKHX 3apsloB. B3aumopeincrBue
3apspKeHHBIX  Tel.  3akoH KynoHa (3aBHCHMOCTB  CHIIBI  B3aMMOJICHCTBHS
3apsDKEHHBIX TEJI OT BEJTMUUHBI 3aPSIIOB M PACCTOSIHUAS MKy TeJIaMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh aiekTpudeckoro noss. IlpuHuun
CYTIEPIIO3UIINH MICKTPHUECKUX TMOJICH (Ha KAaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApPHBIA 3IEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsA/a.

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAaHUSA DJJIEKTPUYECKOIO TOKA.
VCTOYHUKHN TOCTOSIHHOTO TOKa. JIeWCTBHUS AJIEKTPHYECKOTO TOKa (TEIuioBoe,
XUMHYECKOE, MATHUTHOE). DJIIEKTPHUUECKUH TOK B )KUIKOCTSX U Ta3ax.

Onextpuyeckass nenb. Cuna Toka.  DJIEKTPUYECKOE  HaIpSHKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBatenbHOE W HapalUIeNIbHOE  COCIMHEHME
IIPOBOTHUKOB.

Pabota © MOIIHOCTH 3JIEKTpHYECKOro ToOKa. 3akoH J[[xoyns—JleHua.
DneKTpuYecKue Uenu U MOTpeOUTeNu 3MEeKTPUIECKOr 3Hepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[lIocTostHHBIE ~ MarHWTHL.  B3auMoAEMCTBHME  IMOCTOSIHHBIX  MAarHUTOB.
MarsuTtHoe nojiie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaueHHe I )KU3HU Ha 3eMIIE.
OmeiT  Opcrena. MarauTHoe TIOJ€  DJIEKTPUYECKOro Toka. IlpumeHenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MATHUTHOTO NOJISI HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIATENb IIOCTOSIHHOTO TOKa. VCmonap30BaHME 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne dneKTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIEKTPOreHePaTop. Crnoco0b1 IOy YEHUS ANEKTPUYECKOU DHEPTHH.
DEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

Jlemoncmpayuu.

DneKTpu3anus Teil.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3apSKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBUE NEKTPOCKOTIA.
DJeKTpocTaTU4ecKas UHIYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aps/I0B.
[IpOBOJTHUKY U TUAJIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHne cuiibl TOKa aMIePMETPOM.
. I3MepeHne 2JIeKTpUIECKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marasuH cOnpoOTHUBICHUHN.
. B3anmonencTBre OCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3/IeJICHHS MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22,
23.
24.

25.

MonenupoBaHie MarHUTHBIX MOJIEH OCTOSHHBIX MATHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleificTBME MarHUTHOT'O MOJISE HA IPOBOJIHUK C TOKOM.

DIIEKTpOABUTATEIb ITIOCTOSIHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOW MHTYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAIIpaBJIEHUS WHAYKIMOHHOIO TOKAa OT YCJIOBHUH €ro
BO3HUKHOBEHUS.

DIIEKTPOTreHePaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONECHUIO DJICKTPU3AIMK Tel MHAYKIUMEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanue JEWCTBUSL DIIEKTPUYECKOrO IO HA MPOBOAHUKH U
JTURJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON 1IETH MOCTOSIHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUJIbl TOKA.

N3mepeHue u peryanpoBaHie HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO YEPE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIWHBI, IUIOIIAAA MONEPEYHOTO
CEUYEHHUs U MaTepuana.

[IpoBepka mnpaBwia CIOXKECHUS HAIPSHKCHUHA TMPU TOCIEI0BATEIILHOM
COCIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia i CUJIbl TOKa MPU MapauieIbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOIIHOCTH  AJICKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOYKy, OT
HANPSKECHUS HA HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TOJs TOCTOSHHBIX MAarHUTOB TMPU  HX
OOBEIMHEHUH U Pa3/ICIICHUH.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEl, JIEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJBI  B3aMMOJECHCTBHUS
KATyIIKd C TOKOM M MAarHuTra OT CHJIBl TOKAa M HanpaBJEHHs TOKA B
KaTyIIKe.

18. MI3yueHne AeMCTBUS MarHUTHOTO T10JI1 HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIIEHUSA SJIEKTPOMArHUTHOW WHIYKIIMH:
UCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANPABICHHUS HWHAYKIUOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJeHHS.

Mexannueckoe JBHKeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHUYECKOTO MABMXKEHUs. PaBHOMEpHOE NPSAMOJMHEWHOE
nBrkeHue. HepaBHoMepHOE npsiMONMHENHOE ABHKeHUE. CpelHsas U MTHOBEHHAs
CKOpOCTb TeJ1a TPU HEPABHOMEPHOM JBHKCHUMU.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsiMHEHOe aBmkeHue. CBoOoaHOE
najgenue. OnbiTel ["anues.

PaBHOMepHOE nBHKEHUE MO OKpyKHOCTU. Ilepron u yacTtoTa oOpalieHusl.
JIuHenHas u yriioBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3akoH Herorona. Tpernii 3akoH HprotoHa.
[IpuHIUIT CyNIEPIO3ULIMN CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHiia TPEHHS CKOJIbKEHHUS, CUjla
TPEHUS TTOKOS, APYTHE BUJIBI TPEHHUSI.

Cuiia TS%KeCTHU M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHUE CBOOOIHOTO
najgeHus. J[Buxenune mianetr BOKpyr ConHua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocCTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbec tenma. M3menenne nmmyisbea. UMnynbe cuibl. 3aKOH COXpPaHEHUS
MMIyJibca. PeakTuBHOE NBHXKEHUE.

Mexanudeckass paboTa ¥ MOIIHOCTh. PaboTa CHI TSKECTH, YHPYTrOCTH,
TpeHusi. CBsA3b 2Hepruu U padoTel. [loTeHIManbHas SHEPTHS Tela, OAHITOTO Hal
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHas SHeprus CxKaTou npykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHECHUS MEXaHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1. HaGnrogeHrne MeXaHUUECKOTO JABMKEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tel

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

CpaBHEHHME TyTe W TPAEGKTOPUN JBHKEHHS OJHOIO M TOTO K€ Tela
OTHOCUTEJIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenrie CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO ABUKECHUS.

HabtoieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHn4ecKuX sIBJICHHM, MPOUCXOJAIINX B CHCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHYKEHUU
OTHOCHUTEJIbHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHs Teja OT MacChl Te€Jla U ACUCTBYIOLIEH HAa HEro
CHJIBL.

Habnronenue paBeHCTBA CUIT IIPU B3aUMOJIEHCTBUM TEJL.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrysbca Npy B3aUMOJICHCTBUM TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3aUMOACHCTBUM TEI.

CoxpaHeHHe UMITyJIbCa IPU HEYITPYTOM B3aUMOICHCTBHH.

CoxpaHeHHe UMITyJIbCa IPH a0COIFOTHO YIIPYTOM B3aHUMOJEHCTBUH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHMUECKON SHEPTUH ITPH CBOOOIHOM A I€HUH.
CoxpaHeHHE MEXaHUUYECKOW SHEPTHUH IIPU ABUKEHUU Teja Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Ijis pa3roHa M JaJbHEHUIIIETO paBHOMEPHOTO
JBOKCHUS MIApUKA WA TEIICKKH.

OmnpenencHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHMKCHHS
IIapyKa 10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHre yCKOpPEHHUs Telda TPH PABHOYCKOPEHHOM JIBMKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU IIPH PaBHOYCKOPECHHOM
JBIDKEHUN 0€3 HavajIbHOW CKOPOCTH.

[IpoBepka THITOTE3bI. €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OJMHAKOBBHI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT CHUIIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue ko3 duiieHTa TPEHUs CKOJIbKEHUS.

Omnpenenenue KECTKOCTH TPYKUHBI.

Omnpenenenre pabOTHl CUJIBI TPEHHS MPH PABHOMEPHOM JIBHOKCHUH Teja
10 TOPHU30HTAIBHOM ITOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI  YOPYTOCTH TMpU TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOABUKHOTO M MOJBUKHOTO OJIOKOB.

11. 3yueHune 3aKk0OHa COXpPAHEHHSI SHEPTUH.

Pa3gen 9. Mexannueckue Ko1e0aHUA U BOJIHEI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: IEPUOJ,
4acToTa, aMIUIMTy1a. MaTeMaTndeCcKui U NPYKMHHBIM MasTHUKU. [IpeBpaienue
SHEPrUU MPHU KOJIeOATETbHOM JIBH)KCHHH .

3aryxaomue — konebaHus.  BpiHykaeHHble — KoneOaHus.  Pe3onaHc.
Mexanndeckue BosiHBL. (CBOHCTBa MexaHWYeCKMX BOJH. [IpomoneHbele n
IIOTNIEPEYHbIE  BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ paclIpOCTPaHEHU.
MexaHuuecKkre BOJIHBI B TBEPJOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka U BbicoTa TOoHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koisieO0aHWil TEI MO AECUCTBUEM CHJIBI TSKECTH U CHIIBI
YIOPYTOCTH.

HabGnronenue konedaHuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabitoieHue BbIHYX/IEHHBIX KOJI€0aHUI U pe30HaHCcA.

PacnipocTpaHeHue MpoI0JIbHBIX U MTOTIEPSYHBIX BOJH (Ha MOJICIIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTUYECKHUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimol.

1. OnpeneneHue YacToTbl U NepuUoAa KoyiebaHUMl MaTeMaTH4eCKOro
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MasTHHUKA.
Onpenenenre 4acTOThl U MEPUOa KoJIeOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTHU TIepUOa KOJaeOaHUW MOABEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NEpUOAA KOJIEOaHUM MPy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepuoAa KojieOaHUM rpysa, MOJABEUIEHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  TepuoAa  KojeOaHui
NPYKUHHOTO MasATHHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHust CBOOOAHOTO MaJICHUS.
Paznen 10. DiiekTpoMarHuTHoOe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOMcCTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOU CBSI3U.



DOnekTpoMaruuTHasi npupoja cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yueHnue CBOWCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIHHOTO

tenedoHa.

Pa3znen 11. CBeroBLI€e SIBJICHUS.

JlyueBass  mopenp  CBera. Ucrounnku  cBera.  [IpsamonuHenHoe
pacrnipoctpanenue ceera. 3atMenusi ConHua u JIynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. [lonHoe BHYyTpeHHee
OTpaX€HUE cBeTa. lIcnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXXEHUS B
ONTUYECKUX CBETOBO/IAX.

Jlunza. Xoam gnydet B JsmH3e. Ontuueckas cuctema (oToarrmapara,
MUKpOCKONa M Tejeckomna. ['ma3 kak onruueckas cucrema. BIM30pykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel Hbtorona. CrokeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPaHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tonyyenue n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuveckui CBETOBO/I.

Xon nydeit B coOuparorieit JInHse.

XoJ Jiyyer B paCcCEUBAKOLIEH JINH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun aeiictBus poToanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moaenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.
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12. [Tomyuyenue 6e0T0 CBETA MPH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCMMOCTH yTJla OTPAKEHHSI CBETOBOIO Jiy4ya OT yrijia
naJICHUs.
N3yuenune xapakTeprucTUK N300paxKeHus MpeMeTa B TNIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yTila IPEJIOMIICHHS] CBETOBOIO Jyda OT yria
MaJIeHUs Ha TPAHUIIE KBO3yX—CTEKIIO».



[Tomrydenune n300pakeHnii ¢ TOMOIIBIO COOUPAIOIIEH JIUH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHI N0 BOCHPHUATHIO IBETA MPEAMETOB IMPU UX HAOIIOACHUU Yepe3
[[BETOBBIC (PUIIBTPHI.

Pa3znen 12. KBaHToBbI€ sIBJIEHHS.

OmnwiTel Pe3epdopna u mianerapHas mojenb aroma. Moxens aroma bopa.
HcnyckaHue U MOrIoeHUe cBeTa aToMOM. KBaHTHI. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoaens aromHoro sgpa. HM3oromsl.  PagnoakTuBHBIE
npespatenus. [lepuon nmomypacnana aTOMHBIX sI€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3aps0BOIO M MAacCOBOI'O YHCEIL.
OHeprusi cBsI3U aTOMHBIX saep. CBA3b Macchl U SHEpPruu. Peakuuu CHUHTE3a U
nenenus anep. ctounuku sHeprun ConHLa U 3BE3I.

Snepnas sHepretuka. JleMCTBHUS pPaguOAaKTUBHBIX HW3JIIyYEHHM Ha >KUBBIC
OpTaHHU3MBI.

Hemoncmpayuu.

CnexTpbl U3Ty4EeHUS U MOTJIOIIEHUS.

CHexTphl pa3aM4HbIX Ia30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Buiibcona.

PaboTa cuéTtunka HOHU3ZUPYIONUX U3ITYUEHUH.

Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS,

2. HccnepnoBaHue TPEKOB. M3MEPEHUE JHEPIMM YaCTULBI 10 TOPMO3ZHOMY

nyTtH (o poTtorpadusim).

3. HM3MepeHue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001HAKO NI MOAYIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH JJIsI CHCTeMaTU3aluu
u  0000IeHUS  TPEIMETHOTO  COJACPKAaHUS H  OMNbITa  JACATEIHHOCTH,
MPUOOPETEHHOTO MPU U3YYCHHUH BCETO Kypca MU3HMKHU, a TAaKKe ISl TOATOTOBKU K
OCHOBHOMY T'OCYJapCTBEHHOMY »3K3aMeHY Mo (u3uke g oO0ydarommxcs,
BBIOPABILIKX ATOT YUYEOHBIN MpeIMeT.

[Ipy U3ydYeHUU JAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHwus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTh. OCBOEHHE HAyYHBIX METOIOB HCCIIEIOBAHUS
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SBJICHMA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBICHATH (pu3nueckue
ABJICHUS, TPUMEHSISI TMOJYy4YEHHBIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHCIE
KauE€CTBECHHbBIC U SKCIIEPUMEHTAIIbHBIE.
[IpuHIUNIUATBEHO JEATEIBLHOCTHBIM XapaKkTep JAaHHOIO pasjielia pealusyercs
32 CY€T TOro, 4YTO OOydYallIMecs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYEHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3nyeckue BIECHUS B OKPYKAIOIIECH MPUPOJIe U TOBCEAHEBHOM KU3HU,
UCIIOJIb30BaTh HAYYHBbIE METOBI HCCIIeIOBAaHUS (U3UUECKUX SIBIICHUM, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOTYyUYEeHUS TEOPETUUECKUX BHIBOJIOB,;
OOBSCHATh HAyYHBIE OCHOBBI HambOoOJee BaXXHBIX JOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMEP, TPAKTUIECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUS! BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPABICHO

Ha JIOCTH)KEHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare usyuenus GpU3NKMA Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHus

y obOyuaromerocs OyayT cOpMUpOBaHBI CIIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAThI B
4acTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUS

- MPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nUecKoil HayKH;

- IEHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) rPaKAAHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

- TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLHIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3CTeTHYECKOT0 BOCTIMTAHUS

- BOCIIPHUSITHE 3CTETUYECKUX KadyecTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS:

- OCO3HAHME UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHsA TEXHOJOTHM, Ba)KHEWIIEH COCTABIISIOLIEH
KYJbTYpBHI;

- pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HMHTEpEca K HCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  310pPOBbS W  IMOIHOHAJILHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHoro oOpa3a J>KHU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBHJ O€30IacHOrO TIOBEJIEHUS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AJNEKTPUUYECKUM U TEIUIOBBIM 00OpYIOBAHHUEM B
JOMAIIIHUX YCJIOBUSX;

- copMUpOBaHHOCTh HaBbIKa pe(dIEKCUH, NpPU3HAHME CBOErO IpaBa Ha
OIIMOKY U TAKOTI'o )K€ MpaBa y APYroro 4ejoBeKa,

6) TPy10BOT0 BOCTIMTAHUSI

- AKTUBHOE Yy4YaCTHE B PCIICHUM TPAKTUYECKHX 3aaa4d (B paMKax CEMbH,
00pa30BaTE/IbHOW  OpraHW3alliy, TOopoJa, Kpas) TEXHOJIOTHYECKOH WU



COIMAIbHOW HAMpAaBICHHOCTH, TPEOYIOIUX B TOM 4YHCIE W (PHU3UUECKUX
3HAHUM,

e - HHTEPEC K MPAKTUUICCKOMY HU3yUEHHUIO MPodeccuii, CBI3aHHBIX ¢ (DU3MKOM;

e 7) IKOJIOTHYECKOT0 BOCIIMTAHMS:

e - OpHCHTAIMA HAa NMPHUMEHEHHE (U3MYCCKUX 3HAHWK I pPEIICHUs 3a7ad B
00JIacTH OKpY’KaloIiel cpenbl, IUIAHWPOBAHUS IIOCTYIKOB M OIEHKH HX
BO3MOJKHBIX ITOCJICICTBUI ISl OKPY KAIOIIEH CPE/IbI;

e - OCO3HAHHE TJO0AJILHOTO XapaKTepa AKOJOTUYCCKUX MPOOJeM U MyTeH HMX

pelieHus;

e 8) amanTanuu K M3MEHSIOIIHMCS YCJIOBHSIM CONHUAIBLHOH W NMPHPOIAHOIM
cpelbl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBMU TIPU BBIMOJHEHUN HWCCIEIOBAHUN U
NPOEKTOB (DMU3UYECKOM HAMPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIICHHE YPOBHS CBOECM KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUYECKYIO
NEeATEIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIE (POPMYIUPOBATH
UJIeH, IOHSTHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE AEPUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JACTH
bu3uky;

e - IUIAHUPOBAHHUE CBOETO pPA3BUTHUS B NPHUOOPETEHUH HOBBIX (U3UUECKUX
3HAHUMU,

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MPUPO/bI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHU;

e - OIIEHKa CBOMX JEHUCTBUM C Y4YETOM BIMAHUSA Ha OKPYKAIOUIYK Cpeny,
BO3MOYKHBIX I100abHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare OcBoeHUS TporpaMMbl M0 (U3WKE Ha ypPOBHE OCHOBHOTO
o01ero oopa3zoBanus y o0ydaromnierocsi OyayT chopMUpOBaHEI MeTANPeIMEeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE IO3HABATEIbHbIC YHUBEPCAIbHbIC YUCOHBIC ICHCTBHS,
KOMMYHHKATUBHBIC  YHUBEpCAIbHbIC  Y4COHBIC  JCHCTBHS,  PEryJIsATHBHBIC
YHHUBEPCATbHBIC YUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS

Bba3oBble JJoruueckue J1eiicTBUA:
e BBIABIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(saBNCHMIA);



yCTaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCH(PUKAINHA, OCHOBAHHUS JIJIS
0000IIECHNUS U CPaBHEHHUS,

BBISIBIIATH 3aKOHOMEPHOCTHU Y MTPOTHBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
TAHHBIX U HAOTIOJICHUSIX, OTHOCSIINXCS K (DU3UUIECKUM SIBIICHUSIM,;
BBISBJISITh MPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHHH (U3HUECKUX
SIBJICHW W TPOIIECCOB, JIeJaTh BBIBOJABI C MCIOJBb30BAaHUEM JCTYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3IX
(U3NYECKUX BEIINYHH;

CaMOCTOSITEJIbHO BBIOMpATh CMOCOO0 pelieHuss ydyeOHOM ¢du3udYecKon
3amaun (CpaBHEHUE HECKOJBKUX BApUAHTOB PEIICHMs, BBIOOP HamOoJiee
TOJIXO/ISIIETO C YYETOM CAMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTebCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATENbCKUN HHCTPYMEHT IT03HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(GU3NYECKUN HKCIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3HYECKOTO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(POPMAILMIO,
NOJIYYEHHYIO B XOJI€ UCCIIEI0BAHNS UIIU DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI 110 pe3ysIbTaTaM
IIPOBEAEHHOTO HAOJIIOIEHNS, OIIBITA, UCCIIEIOBAHMS,;

NPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPENOJIOKEHNS 00 UX pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTAX.

Pabora c nnpopmanmeii:

NPUMEHSATh Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3aIPOCHI IPHU MOUCKE U
otOope MHPOPMALMK WIM JAHHBIX C Y4ETOM MPEJI0KEHHON ydeOHON
(bu3nYeCcKoM 3a1a49H,

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIbHYIO (OpMYy MpeACTaBICHUS
uHpopMalMM W WUIIOCTPUPOBATH pEIIAEMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMy, UHOU rpadUKoi U UX KOMOMHALUSMH.

KoMMyHHKATHBHBIE YHHMBePCAJIbHbIE yueOHbIe 1elCTBUSA:

B X0 OOCYXXJeHHUs Yy4yeOHOro Marepuaia, pe3yJibTaToB J1abOpaTOpPHBIX
paboT U MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBAaTh HJIE€H, HAllEJICHHBIE HA pEILICHUE 3aJaud U TMOJACpKaHHE
0J1aro’KenaTeIbHOCTH OOIIECHUS,

COIOCTABJIATh CBOM CYXKICHHUS C CYXACHUSIMH JIPYTMX YYaCTHUKOB
Jraniora, oOOHapyKUBaTh Pa3IUIUE U CXOACTBO MO3UIIHIH;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATH PE3YJbTaThl BEITOJHEHHOTO (PU3UYECKOTO OIBITa
(sxcrIepuMenTa, UCCIIeIOBaHus, POCKTA);

ITIOHUMATh U UCIIOJIB30BaTh  IPEUMYINECTBA  KOMAHAHOM  H
WHIUBUIyAIbHOH pa0OThl TpPH PEIICHUH KOHKPETHOH (u3ndyeckom
poOJIEMBI;

MPUHUMATh eI COBMECTHOM ACATEIHHOCTH, OPTaHU30BHIBATH JIEHCTBUS
mo e€ JOCTH)KCHHIO. pacHpelelisaTh pPOJH, OOCYXJaTh IPOIECChl U
pe3yabTaThl COBMECTHOM pabO0ThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOKO YacTh PabOTHI, JOCTHTasi KaueCTBEHHOTO pPe3yibTaTa I1o
CBOEMY HAMPABIICHUIO W KOOPAWHHUPYS CBOU JACHCTBUA C APYTHMH
YJIeHaMHA KOMAaH/IbL,

OIICHHWBAaTh KAa4eCTBO CBOCTO BKJIajJa B OOIIMA MPOJYKT IO KPUTEPHSM,
CaMOCTOSITEIIbHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUS.

PeI‘yJISITI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBI/IH

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIINX
JUIsL pelieHus (U3NYeCKUX 3HaAHUM;

OPUEHTHPOBATbCA B  PA3JIUYHBIX [OAXOJAX IPUHATHS  pEUICHUHN
(vHIMBUAYaABHOE, TPHHATUE PEIICHHWS B TPYIIE, MPUHSATHE PEIICHUN
TpyMIo);

CaMOCTOSATENIbHO COCTABJIAThH aJTOPUTM pelIeHUs (PU3NYECKON 3a/1auu Uu
IUTAHAa MCCIIEJIOBAHUS C Y4YETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh MIPEJIaracMble BApUAHTHI PEILICHUN;
nenathb BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJ/UICKT:

JIaBaTh AJICKBATHYIO OIICHKY CUTYAILIMU U MPEJIarath miaH €€ N3MEHCHHUS,
OOBSCHATh NPUYUHBI  JOCTIDKCHHUS  (HEIOCTHOKEHHS)  PEe3yJbTaToOB
NeSATEeILHOCTH, IaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY,

BHOCHTH KOPPEKTHBBI B JCATCIHHOCTh (B TOM YHCJIC B XOJ BBIMOJTHCHHS
(GU3MYECKOTO  HCCIICIOBAHHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX
OO0CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIopa WU JTUCKYCCHUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUSA U JIOTUKY APYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpU perieHur (PU3NIECKUX 3a/1a4 UiTu
B YTBEPKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYroro.



INPEAMETHBIE PE3YJIbTATBI

K xonIty oOydenus B 7 KJiacce MpeaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHUINA:

UCTIONIb30BaTh  TMOHATHS.  (QHU3WMYECKHe W XUMHUYECKHE  SBJIICHUS,
HaOIIO/IeHUE, IKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAUMHHIBI (PU3NICCKUX
BCJIMYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHHUsS BemiecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHWYeCKOe JBMKeHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TpPaeKTOpHUs, PaBHOICHCTBYIOIIAS
cwia,  npedopmarus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOLIAIOLIUECS COCY/IBI;

pasnmuuath siBineHus (auddysus, TerioBoe ABMKEHUE YACTHI[ BEIIESCTBA,
paBHOMEpHOE  JBIJKCHHE, HEpPaBHOMEpPHOE  JIBIDKEHUE, HHEpIus,
B3aNMOJCHMCTBUE TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, Tmepenaya JaBieHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMU U
razamu, atMocdepHOoe JaBlieHHWe, IUIaBaHWE TeJ, MpEeBpaIieHUs
MEXaHHYECKON DHEPrHH) IO OMHCAHHIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIMX TaHHOE (PHU3UUECKOoe SBICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (U3UYECKUX  SABJICHUM B
OKpY’XKaloleM MHpe, B TOM uuciie (U3UYECKUE SBJICHUS B MPUPOJIE:
IpPUMEPHI JIBUKEHUS C PA3IUYHBIMU CKOPOCTSMU B JKMBON U HEXKUBOU
PUPOJE, ACHCTBHE CHJIBI TPECHHUS B TPUPOJEC U TEXHUKE, BIIHSIHUE
aTMoc(epHOTO aBIEHUS Ha JKMBOW OpraHU3M, IUIaBaHHWE PBIO, pbIYaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICIIAT CYIICCTBEHHBIC CBOWCTBA (MPU3HAKHU) (DU3MUYCCKUX SBJICHUH;
OTKCHIBATh M3yUYEHHBIC CBOMCTBA TN M (PU3NYCCKUE SIBICHHUS, UCIIOIB3Ys
¢usnveckue BeanuuHbl (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMH,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TSHKECTH, BEC
Tela, Cuila TPEHHUs, JaBicHHe (TBEPAOro Teia, JKMIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CWJIa, MEXaHW4YeCKasl padoTa, MOIIHOCTh, TUIEUO CHIIHI,
MOMEHT CHJIBI, KO3()QHUIMEHT TOJE3HOTO JCWCTBUS MEXaHH3MOB,
KHHETHYECKass M TMOTCHI[MAIbHAS JHEPIus), NMPH ONMHCAHUU IMPABUILHO
TpakTOBaThb  (U3MYECKUH  CMBICT  HUCIIOJNB3YEMBIX  BEJIHYMH, HX
0003HAaUEHUS W EIUHHIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (DOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (PU3UUYECKYI0 BETUYUHY C APYTHMH BEIUYNHAMHU,
CTPOUTH TPpaHKN N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKHX BEIINYHH,
XapaKTepU30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCTIONB3Ys MpaBHIa CIOKEHUs cuil (BIOJb OJHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3aKkoH Apxumena, IPaBUIO paBHOBecHs pblyara (0yioka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTrUd, TPH OTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3aMUCHIBATh €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, TPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUld MPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBIIATH NPUIUHHO-CIICACTBEHHBIC CBSI3HM, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1-2 W3ydeHHBIX CBOWCTBA (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA WUJTU 3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1-2 nelcTBHS, HCHONB3YysS 3aKOHBI U
dbopmynbl, CBsA3BIBAIONIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCJIOBHSI 3a/1a9M 3alMCHIBATh KPATKOE yCIIOBUE, TIOJICTABIATh (DU3UICCKUC
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTHL PACUEThl, HAXOIUTH CIPABOYHBIC
JTAaHHBIE, HEOOXOIMMBIE ISl pelIeHUs 3aa4, OIICHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOM (PU3UYECKON BETUUHHBI;

pacro3HaBaTh MpoOJieMbl, KOTOpPbIE MOXKHO PEUIUTh MPU TOMOIIH
(GbU3UYECKUX METO/IOB, B ONTMCAHUM UCCIIEIOBAHUS BBIACISTH IPOBEPSIEMOE
npeanonoxenne  (Tumoresy),  paszauyaTh W WUHTEPIPETUPOBATH
MOJIYYCHHBIM Ppe3yJIbTaT, HAXOJAWTh OIMMOKM B XOJE ONBITA, JEJaTh
BBIBO/JIBI 10 €T0 PE3YJIbTaTaM;

MPOBOAUTL ONBITHI 1O HAOMIOJNCHUIO (U3WYECKUX SBICHUM WM
buznyecKux CBOICTB TEJlL: dbopmyHpoBaTh MIPOBEPSIEMBIEC
MPEANOJI0KEHUS], COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMKChIBATh X0/ OMbITa U (POPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSIMBIE W3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJBI W TeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKA3aHUS MPUOOPOB C YUETOM
3aJTAaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETHUYUHBI OT
JIPYrol C HCIOJIB30BAHUEM IMPSAMBIX H3MEPEHHH (3aBHCUMOCTH IyTH
PaBHOMEPHO JBIIKYIIEroCsl Tejla OT BPEMEHHU JIBWKEHUS Teja, CHUJIbI
TPEHUsI CKOJIBLKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHJIbI TPEHHUSI OT TUIOIIAIA COMPUKOCHOBEHUS TEJN, CUIIbI
YOPYTOCTH OT YJ/UTMHEHUS TPYKUHBI, BBHITAIKUBAIOMICH CHUIIBI OT 00BhEMaA
MOTPYKEHHOW YaCTH TEJa U OT IJIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJja, OT TJIyOHWHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUN
IUTaBaHUs TeJl, YCIOBUH paBHOBECHs phlyara M OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUKM  YYEOHOTO UCCJIENOBAaHUS, COOUpaTh YCTAaHOBKY |
BBHITIOJIHATh W3MEPEHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (puUKCHpoBaTh
pe3yJIbTaThl TOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYUMH B BHJIC



NPEJIOKEHHBIX Ta0NuIl U TpaduKoB, JeNaTh BBIBOJABI MO pe3yjbTaTam
UCCIICIOBAHMUS,

NPOBOJIUTh KOCBEHHBIE HW3MEPECHHS (PU3NYCCKUX BEIUYMH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTH M TBEPAOrO TeEJNa, CHJIa TPEHUS CKOJbXKEHUS,
JABJICHUWE  BO3/yXa, BbITAJIKUBAIOIIAs  CWUJa, JIWCTBYIOIAas  Ha
NOTPYXEHHOE B KHUAKOCTh TENO, KOI(PPHUIMEHT MOJE3HOTO ACHCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl TMPEHJIOKCHHON WHCTPYKIMH: TPH
BBITIOJIHEHUHM H3MEPEHUI coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAUEHUE HUCKOMOW BEJIMYUHBI;

cOOJII0/1aTh MpaBUiia TEXHUKUA 0€30M1aCHOCTH MpHU padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUEcs COCyabl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOABWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;
XapaKTepu30BaTh TMPUHIUNBI JCUCTBUA HW3YYCHHBIX TPHUOOPOB W
TEXHUYECKHX YCTPOHCTB C OINOpOW Ha WX omnucanus (B TOM YHCIE:
MNOJIIUITHAKK, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOH HACOC, APEOMETP), UCTIONB3YS 3HAHHS
O CBOMCTBax (pU3MYECKUX SBICHUN U HEOOXOAUMbIE (PU3UUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH,;

NPUBOJNUTH  TpuMepbl  (HAXOAWUTh  WHPOPMAIMIO O  MpUMeEpax)
IPAKTUYECKOIO HCIHOJIb30BaHUA (PU3MUYECKHX 3HAHUA B IOBCEJHEBHOU
KU3HH I oOecrieueHus: 6€30MacHOCTH MPU 00pallieHuy ¢ pudopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY>KaIOIIEH Cpee;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HHpopMauuun B HWHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUA M TYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIIMIO, KOTOpasi SBISIETCS MPOTHBOPEYMBONW WU MOXKET OBITH
HEJI0OCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMIOJHEHUH YYeOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOTO COACp)KaHHUs, CIPABOYHBIE MaTepuabl,
pecypchbl cetu MHTepHeT, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi HHPOPMALIUK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHhMEHHBIC M YCTHBIE COOOINCHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
yyclie MyOJIMYHO JIelaTh KpPaTKUE COOOIIEHHS O pe3ysibTaTaX MpPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUN, MpPH 3TOM TIPaMOTHO HCIOJIb30BATh



W3YYCHHBI TOHSATHMHBIN ammapat Kypca (UM3HKH, COMPOBOXKIAThH
BBICTYIUJICHUE [TPE3EHTALIUEH;

IPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUN pPACHPEIECHATH
O0513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ladyaMH,
CIICIUTHh 34 BBIIOJIHEHMEM IUIaHA JACUCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIA  BKJIaJl B  JIEATEJIBHOCTh  [PYINIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOLIUX.

K koHIy oOydenus B 8 kJiacce rnpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIXCSI YMEHUINA:

HCIOJIb30BaTh MOHATHS. Macca U pa3Mepbl MOJIEKYJI, TEITUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALTNYECKUE U
aMmopdHbIe TeNla, HACHIICHHBIA W HEHACBHIIIEHHBIN Tap, BIAXXHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS DSHEPrusi, TEIJIOBOM JBUTaTEb,
AJIEMEHTAPHBINA AJICKTPUUECKUN 3apsl, SJIECKTPUIECKOE T0JI€, TPOBOJHUKHU
U TUAJIEKTPUKH, TIOCTOSHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pasnuyarh SBJICHHS (TEIJIOBOE pacIIMpEeHUE W CKaTHe, TeIulonepesaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KANWUISIPHBIC SIBJICHUSI, UCTIApCHUE,
KOHJCHCALlM, ILIaBJICHHE, KpucTajuin3anus (OTBEpAeBaHUE), KUIICHHE,
Terionepeaaya (TerIompOBOAHOCTD, KOHBEKIIHS, U3IyUYCHHE),
ANIEKTpU3AIMs TEJl, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS SJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICICTBUE MArHUTOB, JCHCTBUE
MArHHTHOI'O ITOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIHS)
10 ONHUCAHUI0O HUX XaPAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NUYCECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SIBJICHUM B
OKpY’)KalollleM MHUpPE, B TOM 4Yucie (U3NYECKUe SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATXKEHHWE U KANWJUISIPHBIC SIBJICHUS B MPUPOJIE,
KpUCTAJIbI B mpupoje, wuznydeHue ConHIA, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuH, Jpedd MoaoCOB, pOJb MArHUTHOTO MOJISI JJi KU3HU Ha
3emie, MOJSIPHOE CHUSTHUE, MPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIJCIATh CYIIECTBCHHBIC CBOMCTBA (Mpu3HaKu) (PU3HUECKUX
SIBJICHUM,

OMUCHIBATh U3y4YCHHBIE CBOMCTBA Te U (PU3UYECKHUE SBJICHUSI, UCTIOJIb3YS
busnveckre BeIMUUHBI (TeMIiepatypa, BHyTPEHHSS SHEPrusi, KOJHUYECTBO
TEIUIOThI, yJeJbHAas TEIUIOEMKOCTh BEIIECTBA, YyJAEiIbHas TEIoTa
TJIaBJICHUS, yAelbHas TEIIOTa MNapooOpa3oBaHUs, yAelbHAs TEIUIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM



MallvHbl, OTHOCUTENbHAS BJIAXXHOCTh BO3AYyXa, JJIEKTPHUUECKUN 3apsf,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHBIICHUE IPOBOJHMKA,
YAEIBbHOE  CONPOTHBJICHME  BewlecrBa, pabota M MOIIHOCTb
JNMEKTPUYECKOTO0  TOKa), TPU ONHCAHHW TPABHIBHO  TPAaKTOBATh
(u3NYECKUN CMBICII HCIIOJIb3YEMbIX BEJIMYMH, 00O3HAUYEHUS U €IUHULIBI
bu3nyeCKUX BEIMYUH, HAXOAUTH (HOPMYJBI, CBS3BIBAIONINE JTAHHYIO
$u3NYECKyI0 BEIMYUHY C JAPYTMMHU BEIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH,;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKCHHUS MOJIEKYJSIPHO-KMHETHUECKOW TEOpUH
CTPOCHUS BEIIECTBA, MPHUHIUI CYNEPIIO3UIMH TOoJieH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa Il yJacTKa IeMH, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUs DSHEPrud, IpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKCHIBATh €0 MAaTEMaTUYECKOE
BBIPAKECHHUE;

OOBSACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBAa TE€J, B TOM YMHCIE U B
KOHTEKCTE CHTyaluld MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIISATH
IPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 JTOrHYecKux
1aroB ¢ omnopoid Ha 1-2 U3ydeHHBIX CBOWCTBA (DU3MUECKUX SIBJICHUH,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemary pacu€THble 3agaud B 2-3 JIEHCTBUS, HUCIONB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaIOLIME (PU3MUECKUE BEIMUMHBI. HAa OCHOBE aHalW3a
YCIIOBHSI 3a/lauyd 3aIlMChIBAaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIHI,
HEOOXoAMMBbIE JUIsi €€ peuieHusi, NPOBOAUTH PACUETHl U CpPABHHUBATh
MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONMUCAHHE HCCIEIOBaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAIONOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEIOBAHUS, AEIATh BHIBOJBI,

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBJICHUM WIIU
(U3MUECKUX CBOMCTB Tell (KaMUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBIICHHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HArpeBaHWs TPH H3IYYCHWH OT IBETa H3JIyYaromieil (MOrIoNaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs] BOJBI OT TEMIIEPATyphl KUJIKOCTU U
IIOWAaM €€ IOBEPXHOCTH, OJJIEKTpHU3alus TeJl W B3aUMOJCHCTBUE
NIEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO TOJII Ha NPOBOJHHMK C TOKOM, CBOMCTBA JJEKTPOMATHMTA,



CBOMCTBA D3JICKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
MIPOBEPSIEMBIC MPEIOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, ONUCHIBATH XO/1 ONBITA U (DOPMYIUPOBATH BHIBOIHI,
BBITIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEMIIepaTyphbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3JyXa, CHJBI TOKA, HAMpPSDKCHUS C HCIOJIh30BAHHEM
aHAJIOTOBBIX TPHOOPOB M MATYMKOB (DU3WUYECKUX BEIUYHH, CPABHHUBATH
pPE3yIbTAThl UBMEPEHUN € YUETOM 3a/JaHHON a0COMIOTHON MOTPEIIHOCTH;
IPOBOJIMTH MCCIIEAOBaHNE 3aBUCUIMOCTH OJHON (DU3MYECKON BETMYHUHBI OT
JIPYroil ¢  WCIOJB30BAHUEM MPSAMBIX H3MEpeHHUH  (3aBUCHMOCTH
COIPOTUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IOTEPEYHOTrO
CEUYCHHS U YACIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHITBI TOKA,
UAYIIEr0 d4Yepe3 TMPOBOAHWK, OT HANpsHKEHUS Ha  IMPOBOJIHHKE,
UCCJIEIOBAHUE TIOCIIEOBATEILHOTO U MMapajuIebHOTO  COSAMHEHUMN
NPOBOJHUKOB): TUIAHUPOBATh HCCIEIOBaHKE, COOHMpaTh YCTAHOBKY H
BEITIOJTHATh M3MEPCHUsI, CIACAYysS NPEITIOKCHHOMY IUIaHy, (DHKCHpOBaTh
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJE TaOmWIl U TpaduKoOB,
JIeaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICOBAHUS;

NPOBOJUTh KOCBEHHBIC H3MEpPCHHS (U3NYECKHX BeaUuuH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIECHUE MPOBOAHMKA, paboTra U
MOIIHOCTh 3JIGKTPUYECKOIO0 TOKA). ILIAHUPOBATh W3MEpPEHUs, coOMparth
IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CICAYs TMPEII0KCHHOW WHCTPYKIMH, U
BBIYHCIIATH 3HAUCHHUE BEJIMUMHBI,

COOJII0/IaTh MpaBUiia TEXHUKUA 0€30M1aCHOCTH MpHU paboTe ¢ JabopaTOpHBIM
o0opyI0BaHUEM;

XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBHS HM3YyYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha HX omnucaHusg (B TOM YHCIIC:
CHUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUUECKOW HHEPTUH, DJIECKTPOOCBETUTEIHHBIE
nprOOpkI, HarpeBaTeIbHBIC AIEKTPONPUOOPSI (IPUMEpPHI), JIEKTPHUCCKHE
IPEIOXPaHUTEIH, JICKTPOMArHUT, 3JICKTPOABUTIATEIIb IIOCTOSIHHOIO TOKA),
WCITIOJIB3YSl 3HAHHUS O CBOWCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIMMBIC
bu3ndecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA W U3MEPHUTEIIbHbBIC
npuOOpbl MO CXeMaM M CXEMAaTH4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETp, JIBHTaTeIh BHYTPECHHETO
CrOpaHusi, JJEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMBI JJICKTPHUYCCKHX
Iernel ¢ Mmocae0BaTeIbHBIM U TapalICIbHBIM COSTUHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAYCHUS DJIEMEHTOB JJICKTPUUECKUX IIETICH;



NpUBOAUTH  mpuMepsl  (HAaXoAWTh WHPOpPMAIMIO O  MpUMeEpax)
MPAaKTHUYECKOTO HCIMOJB30BaHUA (PU3UUECKHX 3HAHUNA B IOBCEIHEBHOM
KU3HU 111 oOecrieueHus: 6€30MacHOCTH MPU OOPAILEHUHU C MPUOOpaMH U
TEXHUYECKHUMH YCTPOHCTBAMHM, COXpPAaHEHHS 3JI0POBbsI U COOJIIOJICHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUSI B OKPY>KaIOIIeH Cpe/Ie;

OCYIIECTBIISATh TMOWCK HHpopManuu (U3NYECKOTO COJEp>KaHUS B
WuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUM M MyTEM CpPaBHEHUS
JOTIOTHUTENFHBIX ~ MCTOYHUKOB  BBLICTATH  MH(OpPMALMIO, KOTOpas
SIBIISICTCSI IPOTHUBOPEUYUBOM I MOKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BATh MPH BBIMIOJHEHUU yUEOHBIX 3a/laHUi HAay4HO-TIOMYJISAPHYIO
JUTEepaTypy (PU3NYECKOTO COJCpXKaHHUs, CIPABOYHBIE MaTepUabl,
pecypcsl cetu MHTEepHET, BianeTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpaTKUE YCTHBIE COOOLICHUS,
o0o0mass uHOpMALMI0O U3 HECKOJIBKMX HCTOYHUKOB (PU3HUUECKOTO
COACp)KaHUs, B TOM 4UHWCJIE MyONUYHO TPEACTABIATh PE3yJIbTaThl
MPOEKTHON WM HCCIENOBATENbCKON AESITENbHOCTH, P 3TOM TPAMOTHO
UCIOJIb30BaTh M3YYCHHBI TOHATUWHBIA anmapaT Kypca (U3HKH,
COIIPOBOXAATh BBICTYIIJICHUE [TPE3ECHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeeNiaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJla4aMH, CJIEIUTh 3@ BBINOJIHEHUEM IUIaHa JEHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBIH BKJIaa B
JeSTeIbHOCTh TPYIIIbI, BHICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBUE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy oOyuenus B 9 kiiacce nmpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

UCTIONIB30BAaTh TIOHSATHS. CHCTEMa OTCuY€Ta, MaTepualbHas TOYKa,
TPAaeKTOpPHUsl, OTHOCHTEIBHOCTh MEXAaHHUUYECKOTO JBIKEHUSI, JehopMarivs
(ynpyrasi, miuactuyeckas), TpEHHE, IEHTPOCTPEMHUTEIIBHOEC YCKOPCHHE,
HEBECOMOCTh U TEPErpy3KH, IIEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEIO,
IEHTP TSHKECTH TBEPIOTO Tesia, paBHOBECHE, MEXaHUYECKUE KoJIeOaHMs U
BOJIHBI, 3BYK, HMH(QPa3BYK W YIbTPa3BYK, 3JIEKTPOMATrHUTHBIC BOJIHHI,
IIKaJIa 3JICKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTATBHO30PKOCTb,
CIIEKTPBI MCITyCKAHUS W TOTJIONICHHUS, anbda, O0eTa- U raMmma-u3IydcHus,
U30TOIIBI, SIIEPHAST DHEPTETUKA,

pasnuuaTh sBICHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSMOIHMHEIHOE
IBWKCHUE, PABHOYCKOPEHHOE TMPSMOJMHEWHOE IBM)KEHUE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUKCHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE



TEJ, PEaKTHBHOE IBW)KCHHE, KOJeOaTeabHOe IBIKEHHE (3aTyXarollue |
BBIHY KJICHHBIC KOJICOaHWMsI), PE30HAHC, BOJIHOBOE JBMIKCHHUE, OTPAKCHHE
3ByKa, MPSAMOJIMHEHHOE pacCIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3liodkKeHHe OeJIoro CBeTa B
CHEKTp M CJOXXEHHWE CHEKTpaJbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAS PaJAMOAKTUBHOCTh, BO3HWKHOBEHHE JMHEWYATOTO CIIEKTpa
U3JTy4eHUs) TI0 OITMCAHHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SABIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (U3UYECKUX  SABJICHHM B
OKpy’Karonem Mupe (B TOM uucie (U3NYCCKHE SBJICHUS B IMPHPOJIC:
MIPWINBKI M OTJIMBBI, ABKEHNE T1aHeT COTHEYHOW CUCTEMBI, peaKTUBHOE
JMBIDKEHUE JKWBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMIJICTPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yiabTPaUOJIETOBOTO U PEHTTCHOBCKOTO M3JIyYE€HHH, €CTECTBEHHBIN
PaguOaKTUBHBIA ()OH, KOCMHUYECKHE Jy4d, PaJAHMOAKTUBHOE W3IyUCHUE
NPUPOIHBIX MHHEPAJIOB, JEHWCTBHE pPAJAWMOAKTUBHBIX W3Iy4YCHHH Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM IEPEBOAMTH MPAKTHUCCKYIO 3a1ady B
yueOHYI0, BBIJCIATh CYIICCTBCHHBIC CBOMCTBA (Mpu3HAKh) (PU3HUECKUX
SIBJICHUU,

OTKCHIBATh M3yUYCHHBIC CBOMCTBA TET M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
¢dusnveckre BeTUYMHBI (CpeaHSST M MIHOBCHHas CKOPOCTh Teja IMpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpEeMElIeHHe, MyTh, YTIiIoBas
CKOPOCTb, CHUJIa TPEHUS, CHUJIa YIPYTOCTH, CHUJIA TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TAJeHUs, BEC Teja, HUMIYJbC TeNa, WMIYJIbC CHIIBI,
MexaHudeckas paboTa W MOITHOCTh, TOTCHITMANIbHAS DSHEPIrHs Tela,
MOJHSITOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS YHEPTUS CXKATON
NPY>KWHBI, KHUHETHYECKash DSHEPrHs, TOJIHAs MeXaHWYecKass DSHeprus,
MIEPUOJT U YacTOTa KOJIeOAHUH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPEIIOMIICHUS CPEbl), IPHU OMUCAHUH
MPaBUJILHO TPAKTOBaTh (U3MYECKUH CMBICI KCIOJIb3YEMBIX BEIIMYHH,
0003HAaUEHUS W EIUHHIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (DOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (PU3UUYECKYI0 BETUYMHY C APYTUMH BEIUYUHAMH,
CTPOUTH TPpaPHKN NU3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKHX BEIINYUH,
XapaKTEePU30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCTIOJIB3YSl 3aKOH COXPAHEHUS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHITUIT CYTNEPIO3UIIMA CHWJI, TPUHIUMI OTHOCHUTEIbHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS] MMITYJIbCA, 3aKOHBI OTPAKECHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsI0BOTO M MACCOBOTO YHCET



OpU SAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aMMCHIBATh €0 MaTEMaTHUECKOE BBIPAKCHHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTyaIlMii MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBISITH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUICCKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MYECKHUX SIBICHUI,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THple 3amaud (OmMparommMecs Ha cucTeMy u3  2-3
ypaBHEHHI), UCIIOJIb3YS 3aKOHBI ¥ (DOPMYJIBI, CBS3BIBAIOIINE (HDU3HUCCKHUEC
BEJIMYMHBI. HAa OCHOBE aHajM3a YCJIOBUS 3a7aud 3aIllMChIBATh KPaTKOE
yCIIOBUE, BBISBIATH HEIOCTAIOMINE WM M30BITOYHBIE JAHHBIC, BHIOUPAThH
3aKOHBI U (HPOPMYJIBI, HEOOXOAMMBIE ISl PELICHUS, TPOBOIUTH PACUETHI U
OLICHWBATh PEAJIUCTUYHOCTh IOJYUYEHHOTO 3HA4YeHUd (pu3nveckon
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU MOMOIIH
($u3NYECKUX METO/OB, HCIONB3Yysl OMUCAHHE HWCCIEIOBAHUS, BBIACIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPSAIKA
OPOBEJCHUSI  HMCCIIEOBaHMs, JelaThb BbIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHNUH U OIBITOB;

IPOBOANWTH OMBITBI MO HAOMIOACHUIO (PHU3UYECKUX SBICHUM WM
(du3nUecKux CBOMCTB Tel (M3y4eHHEe BTOPOro 3akoHa HbpIOTOHA, 3aKoHA
COXPAaHEHHUsl HSHEPruM, 3aBUCUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY Il MaJIbIX KOJIeOaHUH, MPSIMOIMHEHHOE paclpOCTPaHEHHUE CBETA,
pasnokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HM300pa)X€HHUsS MpeaMeTa B coOuparomiei
JIMH3e, HAOJIIOJICHUE CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB W3JIY4CHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY H3 H30BITOYHOrOo Habopa
o0Opy/lOBaHUS, ONUCHIBATH XOJ  OMNBITAa H  €ro  pe3yibTarhl,
dbopMyIHpOBaTh BHIBO/IHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSAMBIX M3MEPEHUH, OMpPEeeIIss
cpelHee 3Ha4YeHUE u3MepseMoill BenuuuHbl ((PoKycHOe paccTosiHue
coOuparomieil JMH3bI), OOOCHOBBIBATH BBIOOp CIIOCO0OA H3MEPEHHUS
(u3mMepuTenBHOTO IPHOOPA);

NPOBOANTh HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MYECKMX BEITUYHH C
UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HadallbHOM CKOPOCTH, Mepuoja
KoJIeO0aHUN MaTeMaTH4eCKOro MasTHUKA OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHHUs CBETa OT yrja MaJCHHUs U yria TpeloMIICHUS OT yria



NaJcHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CaMOCTOSTEIIBHO CcOOWpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYUYEHHOW 3aBHCHUMOCTH
¢u3nyecKux BEJIMYMH B BUAE TaOMUIl U IpaduKOB, AeNIaTh BHIBOJBI IO
pe3ysbTaTtaM UCCIIEAOBAHNUS;

IPOBOANTh KOCBEHHBIC W3MEpPECHUsT (PU3MYECKUX BENWYHH (CpeIHSs
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOJHOTO TMaJeHUs, XKECTKOCTh NPYKHUHBI, KOAIPPUIIHUEHT
TPEHMsI CKOJIBKEHMs, MEXaHHMYecKass padoTa M MOIIHOCTb, 4acToTa |
nepuoj KojeOaHMH MaTeMaTHYeCcKOr0 W TNPYKHMHHOIO MAasiTHUKOB,
ONTHYEeCKass CHJa coOuparomield JHH3bI, pPaJAHOaKTHBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaATh IKCHEPUMEHTAJIbHYIO YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEIysl MPEAI0KEHHOW HHCTPYKIUH, BBIUYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYUYEHHBIE PE3YJIbTAThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBHJIa TEXHUKHA 0€30M1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPH3HAKA M3YYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOYEUHBI HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MO/IeJIb AaTOMHOTO SIAPA,;

XapaKTepu30BaTh TMPUHIUNBI JCWCTBUA W3YYCHHBIX TPUOOPOB W
TEXHUYECKMX YCTPOHCTB C ONMOpOW Ha WX omnucaHus (B TOM YHCIE:
CHHUIOMETP, NATUMKH IIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, IMepuckom, ¢oToanmapar, OINTUYECKUE CBETOBOJBI,
CIIGKTPOCKOII, JIO3UMETp, Kamepa BuibCoHA), HWCHOIB3ys 3HAHHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA W  HEOOXOIUMble (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPHUOOPOB U TEXHOJIOTHUECKHUX IPOIECCOB
IpH PEIICHUN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B MIIOCKOM 3€pKajie U coOMparoien JuH3E;
NPUBOJIUTE  mpuMepbl  (HAXOMUTh  WMHPOPMALMIO O  [pPHUMEpax)
NPAKTUYECKOTO HCIOJIb30BaHUA (PU3MYECKUX 3HAHUM B TMOBCEIHEBHOM
KU3HU 111 oOecrieueHusi 0e30MacHOCTU MpU 00pallleHuu ¢ mpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3J0POBbS W COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH Cpee;

OCYIIECTBISATh TMOUCK WHPOpMaK  (U3UYECKOTO COACpPKAHUS B
WuTepHeTe, caMOCTOATENbHO (POPMYIHPYs TIOMCKOBBIN 3ampoc, HaXOAUTh



MyTH OMPEJEIICHUsI JOCTOBEPHOCTH MOIYYEeHHON MH(POpPMAIlUU Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTEJIBHBIX UCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBINOJTHEHUH YYE€OHBIX 33JaHUI HAy4YHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrO0 COAEpXKaHUs, CIPABOYHBIE MaTepuabl,
pecypcebl cetu MHTEpHET, BIafeTh NpuéMaMyu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpa3oBanus HHGOPMALIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE
MH(pOpMaLlMl U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOTO COACpIHKAHUS,
nyOJIMYHO NPEICTABIATh PE3yibTaThl IPOEKTHOM WIIM UCCIIEA0BATENbCKON
NEATEIBbHOCTH, MNPH 3TOM TI'PaMOTHO  HCIIOJIb30BAaThb  HM3yYCHHBIN
NOHSATUMHBIN ammapaT HM3y4yaeMoro pasjena (PU3UKH U COMPOBOXKIATH
BBICTYIUICHHE Mpe3eHTalMell ¢ Y4ETOM OCOOEHHOCTEH ayJauTOpPUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (undpoBbie)
n/m MpPOrpaMMbl Bcero Kontpoaensie — Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAKOIIEr0 MUpa
Hudposas naboparopust
1o Gpu3KKe
1.1 ®dusuka - HayKa 0 MPUPOe 2 0 0 (yuennveckas)
bubmuoreka [JOK
https://m.edso0o.ru/7f416194
udposas naboparopust
no (usuke
1.2 OusnuecKkue BeTUINHBI 2 0 1 (yueHunveckas)
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hudposas naboparopust
1o ¢uzuke
1.3 EcTecTBeHHOHAYUYHBIM METO/ TO3HAHUS 2 0 1 (yuenmueckas)
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
HWroro no pazneny 6
Paznen 2. [lepBoHayajabHbie CBeeHHS 0 CTPOEHUH BelleCTBA
bu6mmoreka [JOK
21 (Tpoerine peliiecTsa 1 0 0 https://m.edso0.ru/7f416194
2.2 JIBu>keHue 1 B3aMMOJECTBHE YaCcTHII 2 0 1 [udposas nabopatopust



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

BEILIECTBA o gusuke
(yuenmnueckas)
bu6mmoreka [IOK
https://m.eds00.ru/7f416194
bu6mmoreka [IOK

2.3 A 2
TPErATHbIC COCTOAMA Belectha https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBu:keHre U B3aUMO/IeiiCTBHE TeJl
bubmuorexka [JOK
3.1 M 3
CXAMITCCIOT ABIDREHHC https://m.edsoo.ru/7f416194
Hudposas naboparopust
no (usuke
3.2 WNHuepuus, Macca, TUIOTHOCTh 4 (yuenuueckas)
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
[Mudposas nadbopaTopust
1o (uzuke
3.3 Cuna. Bunpl cun 14 (yuennveckas)
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH M ra3o0B
41 JHasnenue. [lepenaua qaBiaeHus: TBEPIBIMHU 3 bubnmorexa [JOK
' TeJIaMH, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 5
flarerie KiKoCTH https://m.eds00.ru/7f416194
4.3 ATmochepHoe naBiieHne 6 bubnuorexa [IOK



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

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

[Mudposast mabopatopust

. . o gusuke
JlelicTBUE KUJKOCTH U Ta3a Ha MOTPYKEHHOE
4.4 7 3 (yuenmnueckast)
B HUX TEJIO
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
udposas naboparopust
no (usuke
51 Pabota u MmomHOCTH 3 1 (yueHunveckas)
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hudposas naboparopust
1o Gpu3KKe
5.2 IIpocTeie MexaHU3MBI 5 1 (yuenmueckas)
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
[Mudposas nadbopaTopust
o gusuke
5.3 MexaHnueckas SJHeprusi 4 1 (yuenungeckas)
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aeioB U TeM ungpoBbIe
Ne n/n P Kontposabubie IIpakTHueckue (unbp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. TemsioBble ABJICHUA
bubmuoreka [JOK
1.1 C i 7 0 0
TPOCHHC H CBOHCIRA Bellevtsa https://m.edsoo.ru/7f4181ce
Hudposas naboparopust
1o Gpu3HKe
1.2 TenoBble porecchl 21 1 5 (yueHngeckas)
bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DjiekTpuYecKHe H MATHUTHBIE SIBJIEHHSA
[Mudposas nadboparopust
o gpusuke
DneKTpuuecKue 3apsabl. 3apsKeHHbIE Tea
2.1 . 7 1 (yueHmngeckas)
U X B3aMMOJICHCTBHE
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Hudposas naboparopust
no (uzuke
2.2 IloCTOSIHHBIN 2IEKTPUUECKUN TOK 20 1 7 (yueHngeckas)
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
[Mudposas nadbopaTopust
2.3 MarHuTHBIC SBIICHUS 6 1 15
o gpusuke



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

(yueHnveckas)

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
24 DneKTpOMarHuTHAs UHIYKIIUS 4 0 ngﬁ;ﬁfgg?ﬁﬁ c4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5



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

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3nea 1. Mexanuuyeckue siBJeHUSA

KoanuecTBo 4acoB

Bcero
padoThI

KonTpoabHbie

IpakTnyeckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

MexaHunueckoe ABMKEHHUE U CIocoObI €0
OIMINCaHUusA

11

1.2 BzaumoeiictBue e

10 0

20 1

[udposast mabopatopust
no (usuke
(yueHnveckas)
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
udposas naboparopust
1o Gpu3HKe

(yueHunveckas)
bu6mmoreka [{JOK
https://m.edsoo.ru/7f41a4a6

1.3 3aKOHBI COXpaHEHUs

Hroro no pasneny

10 0

40

Hudposas naboparopust
o gusuke
(yueHngeckas)
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pasznea 2. MexaHuuyecKue KOJe0AHU U BOJIHBI

2.1 MexaHuueckue KoJIeOaHus

[Mudposas nadbopaTopust
no (uzuke
(yueHunveckas)
bu6mmoreka [IOK



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

https://m.edsoo.ru/7f41a4a6
[Mudposast mabopatopust
1o ¢pusnKe
2.2 MexaHnnyeckue BOJHBL. 3BYK 8 (yueHunveckas)
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjleKTPOMATHUTHOE TI0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
udposas naboparopust
no (usuke
DIIEKTPOMArHUTHOE TOJIE U
3.1 6 (yueHunveckas)
AJIEKTPOMATrHUTHBIC BOJIHBI
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe ABJICHHS
4.1 3aKOHBI PacIpPOCTPAHCHUS CBETA 6 bubmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 J 0 6
HHSBLH OTITIHECHHE TPHOOPH https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.3 P 0 3
ATOMEHAE DEJOTO CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€e sIBJICHUA
5.1 Hcmyckanue u IOTIoNIeHIE CBETa aTOMOM 4 bubmorexa [JOK
' y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 C 6
TPOCHIE aTOMHOTO 1pa 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

5.3 A 7 1
ACPHBIE PEATHIT https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasjen 6. [ToBTOpuTEIHHO-0000111AI01IIHIT MOTY/Tb
6.1 [ToBTOpeHue u 06001IeHUE COAePIKAHUS 9 5 bubnmorexa [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

ITOYPOYHOE INTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara undgposbie
Tema ypoka Koutpoabuble  IlpakTuueckue
n/m Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC

padoThI padoThI pecypenI

®dusnka — HayKa 0 IPUPOJIC. [Mudposas nadboparopust
SBnenus npupoxasl. usnueckue 1 0 0 no (usuke

SIBJICHUS (yuenuueckas)
MexaHuuecKue, TEIIOBbIE,
ANCKTPUYECKHE, MarHUTHBIE, 1 0 0
CBETOBBIC, 3BYKOBBIC SIBJICHHS
du3nvecKue BEIIMINHBI U HX
M3MEpeHUE

VYpok-uccnenosanue "M3mepenne
TeMIepaTyphl PH TTOMOIIH

PaTypRLIP 1 0 1 JlaTuuk Temrepatypsl
KHUJIKOCTHOTO TEPMOMETPA U JATUHKA

TEeMIeparypsl

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3y4aroT PUPOY.

. bubnuoreka [IOK
EcrecTBeHHOHAYYHBII METO] 1 0 0 i

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C TIOMOILBIO MOJENEN

Ypok-uccnenosanmne "[Ipoepka
TUINOTE3EI. JaJIbHOCTDH noyéra HIapI/IKa,
HynleHHOFO FOpI/ISOHTaHBHO, TEM
OoJpIrie, YeM OoJIbIlle BRICOTA IMycKa'



https://m.edsoo.ru/ff09f72a

Crtpoenue BemiecTBa. ONBITHI,

bubmuoreka [JOK

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOEHUE
a HE HCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE YacTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PACIIUPEHUS
razoB»
10 ATrperatHble COCTOSIHHSI BEIISCTBA
B3aumocBs3p MexX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJIAPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJbI
MexaHn4decKkoe IBIKEHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6mmoreka [JOK
13 CkopocTb. EAVHUIEI CKOPOCTH
p a 1 p https://m.edsoo.ru/ff0a079c
14 PacyeTr myTH U BpeMEHU IBUKEHUS Bubmorexa ITOK
y P a https://m.edsoo.ru/ff0a0ae4
HNueprms. 3aK0oH HHEPIIHH.
15 BSaI/II)MOHGﬁCTBHC TeleKaK IpUYHHA bubnnorexa LIOK
P https://m.edsoo.ru/ff0a0c10
W3MCHECHHS CKOPOCTH JIBFDKESHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer maccol 1 bu6mmoreka [IOK
00BeEMaA Tea Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue Becwl anexTpoHHsIe,



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

ILJIOTHOCTHU TBEPJIOTO TEJIA»

HaOOp Ten pa3HOM
Macchl, MEH3ypKa

Permtennie 3agaua mo reme "TI1oTHOCTE

bu6mmoreka [IOK

18 BelecTBa” https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepHUCTHKA

19 B3auMozeicreug tei. Cria
yrpyroctu. 3akoH ['yka
JlaGopaTopHas paborta «3yuenue [IITaTuB ¢ Kpenexom,

20 3aBUCUMOCTH PACTSKCHHS HaOOp MpyKuH, HAbOP
(medopmarnuu) npys>KUHBI OT rpy30B, TUHEIKA,
MIPUIIOKEHHOHN CHITBI» JIMHAMOMETP

21 SIBnenwme Tarorenus. Cuiia TSHKECTH
CBs13b MEXly CHIJION TSXKECTH U

22 Maccoii Tena. Bec tena. Pemmenue bubmorexa LHOK

https://m.edsoo.ru/ff0al778
3a7a4 o teme ''Cuia TSOKeCTH

93 Cuna TsKecTH Ha IpyruX IUIaHETax. bubnnorexa [JOK
Du3nyecKue XapakKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepertie ciur. Jitamonmetp https://m.edsoo.ru/ff0al8cc

bu6nmoreka [JOK

25 Bec rena. Heecomocts https://m.edsoo.ru/ff0al1778
Crno)keHue IBYX CHJI, HallpaBJIEHHBIX

26 10 OJHOM npﬂ?:/[oﬁ. ’ bubmorexa HOK

N https://m.edsoo.ru/ff0ala70
PaBHozelicTBy1OMIast cuil

97 Pemenue 3agad mo reMme
"PaBHopelicTBYOMmAs cuit”

28 TpeHue ckobXeHUs U TPEHHE MTOKOSI. bubnuorexa [IOK

Tpenue B npupoe U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaGopaTopHas paborta «M3yuenue
3aBUCHMOCTH CHIIBI TPEHUS

[Mudposast mabopatopust
1o Gpu3nKe
(yuenmnueckast)
JIepEBSHHBIN OPYCOK,

29 CKOJIB)KEHUS OT CHITBI IaBJICHUS U HabOp rpy30B,
XapaKTepa COMPUKACAIOIINXCS MEXaHUYCCKast CKaMbs,
IMOBEPXHOCTEN» JUHAMOMETP

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30 Pemenue 3agau Ha onpenenenre
PaBHOJEHCTBYIOLIEH CUIIbI
Pemenue 3amau 1o remam: «Bec

31 tena», «['padpuaeckoe n3o0pakeHue bubnnorexka [JOK
cu», «Cunel», «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHTI»

KontposbHas paboTa mo TeMam:
«MexaHndeckoe ABMKeHne», «Macca,

32 IJIOTHOCTH», «Bec Tena»,
«I"paduueckoe n3o0paxkeHue Cu»,
«Cunp»

33 JlaBnenue. CriocoObl yMEHBIIIEHUS U bubmuoreka [JOK
YBEJIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JIaBIIEHUS ra3a oT 00bEMa, bubmorexa [JOK

https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
.. JlaTuuk gaBieHuUs,
[Tepenaua naBieHust TBEPABIMU
ITaTUB, paboyas
35 TeJIaMH, XKUJIKOCTIMHU U Tra3aMH. 3aKOH

Ilackang

€MKOCTB, TpyOKa,
JIMHENKa



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

JlaBIIeHHE B )KUIKOCTH U Tase,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0

bubmuoreka [JOK

36 BBI3BAHHOE JIEUCTBUEM CHJIBI TXKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o teme «/[apieHue B bubmuoreka [JOK
JKUIKOCTH U Tase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromprecs CoCyREt https://m.edsogru/ff0a2970
39 IManpaBnuueckuii mpece BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a3136
40 MaHOMeTpHU. [TopmneBoit
KUJIKOCTHBIM HACcOC
Atmocdepa 3emmu. [Ipudannbl
£ | Son Samiratsons smocspmns Butmrorers LIOK
https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HaJl YPOBHEM
MODpst
42 Bec Bo3ayxa. ATmMochepHoe 1aBlieHHe ngjﬁiﬁ;?ﬁﬁf 0a2b5a
43 N3mepenue atMochepHOro JaBICHUS. bubnmnorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
1| semeen o masor van ypossn Eatmaorers L1OK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmocdepHoe bubnnorexa [JOK
JaBJICHUE Ha Pa3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mmo reme "

ATtMocdepHoe naBieHue"



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBue MKUIKOCTH U ra3a HA

bubmuoreka [JOK

47 MOTPY>KEHHOE B HUX TEJO.
Py https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
[udposast mabopatopust
no ¢usuke
YECHUYCCKas),
JlabopaTopHas paborta «OnpeneneHue (y )
. . . JIMHAMOMETP, IITATHUB
48 BBITAJIKABAIOIICH CHIIBI, ICHCTBYIOIICH .
YHUBEpCAIbHBIN,
HAa TEeJo, MOTPY>KEHHOE B KUAKOCTH» .
MEPHBIN UIUHAP, TPY3
bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc
Hudposas naboparopust
no (usuke
(yuenudeckas),
WHAMOMET], ILITATUB
Jlaboparopnas paboTa 1mo Teme A P .
YHUBEPCAIbHBIH,
«HMccnenoBanue 3aBUCHMOCTH Beca .
49 N . MEpPHBIN IUIUHD, TPY3,
TeJa B BOJIE OT 00bEMa MOTPYKEHHOM
HUTH, TIOBapEHHAs COJIb,
B JKUJKOCTb YaCTH TeJIa»
najouka Jijis
MepEeMEeITNBaHUS
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514
bu6mmoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOAKU U
orpezeneHue e€ rpy30mnoIbEMHOCTH'
52 Pemenue 3amaa mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxormnaBanue»,
«JlaBlieHUE TBEPBIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

Konrponsnas pabora o Teme
«JlaBneHue TBEPABIX TEN, KUIKOCTEN

53 u ra3zoB»/Bcepoccuiickas 0
MpoBepoYHas paboTa MpH MPOBEICHUN
C UCIIOJIb30BaHUEM KOMIThIOTEpa
bu6mmoreka [IOK
>4 Mexamirieckas padota 0 https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
% MoutgocTe. EHANE MOMHOCTA 0 https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue 'Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noxbEéMe 1o jgectaure”
57 [Ipoctele MexaHu3MBI. Phryar. 0
PaBHOBecue cuin Ha peiuare
[Mudposas nadbopaTopust
o gusuke
Peruaru B TexHuke, OBITY U IPHPOJIC. (yuenuueckas), pbryar ¢
58 JlaGopaTopHnas pabora 05 KpEIUICHUSIMH JTst
«HMccnenoBanue ycIoBHil paBHOBECHS Tpy30B, HA0OP TPY30B 11O
pblyara» 100 r., nuramMomeTp
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e
59 Pemenne 3agau mo Teme «Y CIIOBHUS 0 bu6mmoreka [JOK
PaBHOBECHs pblyara» https://m.edsoo.ru/ff0a48a6
50 Koaddumment monesnoro aecTeus 0.5 Hudposas maboparopust

MexanusMma. Jlabopatopnas pabora

no (uzuke



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«M3mepenue KIIJI HakIOHHON
IIJIOCKOCTU»

(yueHnveckasi), IITATUB,
MeXaHUUYecKasi CKaMbf,
OpYCOK C KPIOYKOM,
JMHelKa, Habop TPy30B,

JTUHAMOMETP

61 Pemenue 3amau o reme 'Pabora, bubmuoreka [JOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanuyeckast SJHEprusi.

62 Kunernueckas ¥ moTeHnnaIbHas bubnnorexa [IOK

https://m.edsoo.ru/ff0a4252

SHEPTHs

63 3aKOH COXpaHEHUsI MEXaHUYECKOH bubnnorexka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TeMe
"DKcnepUMeHTaIbHOE OIpeIeTICHIE

64 M3MEHEHHUs KUHETUYECKOU U
MOTEHIIUATIBLHON SHEPTUH MPU
CKaThIBAaHUH TeJIa 10 HAKIOHHOM
TJIOCKOCTH'
KonTponbhas pabota mo Teme
«PaboTa 1 MOIIIHOCTb.

65 Dueprusi»/Beepoccuiickas
MpoBepoYHas paboTa MpH MPOBEICHUN
Ha OyMa)XHOM HOCHUTEIEe

66 PezepBHblit ypok. PaboTa ¢ TekcTamu bubnnorexa [JOK
1o TeMe "MexaHuueckoe IBIKeHne" https://m.edsoo.ru/ff0adeeb
Pesepsubrit ypok. PaGota ¢ Tekcramu

67 o Teme " JlaBnenue TBEPIBIX TeN, bubmmorexa LOK

JKUIKOCTEN U Ta3oB"

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHeiit ypok. Pabora ¢ TekcTramu

68 o teMe ""Padorta. MOIIHOCTS. 1 0
Oneprus'
OBIIEE KOJIMYECTBO HACOB I10 68 12

[NPOT'PAMME




8 KJIACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoapieie  Tpakriieckue fI[:;:eHHH gg[?al;?)il;fenbﬂme
padoThI padoThI pecypeni
[udposas naboparopust
OCHOBHBIE TIOJIOKEHUS MOJICKYJIISIPHO- 1o ¢uzuke
1 KWHETUYECKOW TEOPUH U UX OTIBITHBIC 1 0 0 (yueHunveckas)
MOJITBEPKICHUS bubnnorexa [JOK
https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB H MOJICKYJI 1 0 0
3 Mopaenu TBEPAOTO, KUAKOTO U 1 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUIN BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOTO,
4 KHUJIKOTO M ra3000pa3HOro COCTOSHUM 1 0 0
BEIIIECTBA Ha OCHOBE IMOJIO’KEHHI
MOJIEKYJISIPHO-KMHETHYECKOM TeopuH
bu6mmoreka [IOK
5 Kpucrannuueckue u aMmop¢Hsble Tena 1 0 0 https://m.edsoo.ru/Ff0a5800
6 CMaunBaHue ¥ KanWIISAPHOCTD. 1 0 0 bubnnorexa [JOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TemoBoe pacmmpeHue U CKaThe 1 0 0 httos://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIEPATYPBHI CO
8 CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1 0 0
JaCTHIL
9 Buytpennsist aneprus. CriocoOsl 1 0 0 bubnnorexa [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

WU3MEHEHUs BHYTPEHHEH SJHEPIUU

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK

10 Byt Temiontepeaa-i https://m.edsoo.ru/ff0a6412
Ypoxk-koupepenuus "Tlpaktuueckoe
MCII0JIb30BAHUE TEIIJIOBBIX CBOMCTB JIQTHHK TeMIICpaTy Pl
1 BEILIECTB K MAaTEPUAJIOB B IIEJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonnuectBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUe TeII0Boro HGanaHca. bubnnorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabora "HccnenoBanue JlaTunka TemnepaTypsl,
14 SIBJICHHSI TETUIOOOMEHA MpHU TEPMOMET]
CMEILIMBAHUU XOJIOJHOM U ropsiue bubnuorexa [JOK
BOIBI" https://m.edsoo.ru/ff0a6a98
Pacuer kKommuecTBa TEMIOTHI,
15 HE0O0XO0JUMOT0 ISl HArpeBaHMsI Tela U
BBIJICJISIEMOTO UM TPU OXJIAXKICHUU
JlaTauk TeMrepartypsl,
TEPMOMETD,
16 JlaboparopHnas padota "Onpenenenue KaJIOpUMETD,
yAETHHOM TEMI0EMKOCTH BellecTBa' AJIEKTPOHHBIEC BECHI
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIUBA. Y IeJbHas TEIJI0Ta bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [naBneHue U OTBEp/ICBaHKE bu6mmoreka [IOK

KPHUCTAJUIMYECKUX TEI. Y IeIbHas

https://m.edsoo.ru/ff0a71d2



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://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

TCIJIOTA IJIaBJICHUA

JaTtuuk Temmepartypsl,

JlaboparopHnas pabota "Onpenenenue KaJIOpUMETD,
19 y " 3JIEKTPOHHBIE BECHI
yAETHHOU TETUIOTHI IJIABJICHUS JIb/1a
bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBanue U KOHICHCALUS. bubmumorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y genbHas terora
91 napooOpa30oBaHUs U KOHJIEHCAIUH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EPHOTO JTaBICHUS
BnaxHocts Bo3ayxa. JJaboparoprast JlaTHui TeMIepaType,
22 pabora "OnpenencHue TEPMOMETD
OTHOCHUTEIIbHOM BIIaKHOCTU BO3yxa' bubmmorexa LOK
https://m.edsoo.ru/ff0a7628
93 Pemenue 3agau Ha onpeneneHne
BJIQXKHOCTH BO3J1yXa
[TpuHIMIBEL PAOOTHI TETUTOBBIX
24 nsurateneif. [lapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUs
KIIJI TennoBoro gBuraTes.
25 TemnoBrle IBUTATEIN U 3aIIUTA bubnmorexa [IOK
N https://m.edsoo.ru/ff0a7c7c
OKPYXKaroIIei cpeIbl
26 3aK0H COXpaHEeHHsI U MTPEBPAICHUS
SHEPrUH B TEIUIOBBIX MPOIIECCax
97 [ToaroToBka K KOHTPOJILHOU paboTe bubmuorexa [JOK

o Teme ""TermnoBbIe SIBICHUS.

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

N3MmeHeHne arperaTHbIX COCTOSTHUM
BemecTsa’”

KontponsHast pabora o teme

bu6mmoreka [JOK

28 "TernnoBbie SIBICHUS. I/vIsMeHeHI/Ie ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSIHUI BEIECTBA

29 OnekTpusanus tein. [[Ba poaa
INEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue " DaeKTpU3ausa

30 TeJ UHIYKIUEH U rpu
CONPUKOCHOBEHUU"

31 BzaumopericTBue 3apsKEHHBIX TE. bubnuorexa [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUUECKOE MoJe.

32 HanpsskeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnun cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJIEH
Hocurenu snexkrpudeckux 3apsaos.

33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

34 [TpOBOAHMKY M TUAIEKTPUKH. 3aKOH bubnnorexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agay Ha npUMEHEHUE bubnuoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIOBHS €r0

36 cymiectBoBaHus. MicTouHnKH bubmmorexa [JOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUYECKOTO TOKa

37 JleficTBUS 3NIEKTPUUECKOT0 TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 JNEKTPUYECKOTO MO Ha MPOBOIHUKHU 1 JaTtuuk Toka
U JUDJICKTPHUKHA"
DIIEKTPUUYECKUI TOK B METaIaX, bubnnorexka [HOK
39 0
JKHAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas Lerb U €€ COCTaBHbIC 0
4acTH
aTYUK TOKa,
Cuna toka. JlaboparopHas pabota A
" amrepMeT
41 W3mepenue u peryiupoBaHue CUIIbI 0.5 pMETP
Toxa" bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6
DNEeKTpUUECKOe HAMpsKEHHE.
Bonbsr™merp. JIaboparopHas pabota HaTHiK HApAKCHiIS
42 "N3me e}iflle u erp JII/IpOBaHIz/Ie 05 bubmmorexa [JOK
P N peryIHp https://m.edsoo.ru/ff0a9e14
HaATPSDKCHUS
43 ConpoTuBieHNE TPOBOJHUKA. 0 bubnmnorexa [JOK
VY 1espHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHnast pabota "3aBUCHMOCTH JlaTumk Toka, JaT4uK
44 AIEKTPUYECKOTO COMTPOTUBICHUS 1 HATIPSDKECHUS
IIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIN bu6mmoreka [IOK
MOTIEPEYHOT0 CeUeHHUsl U MaTepuana” https://m.edsoo.ru/ff0aa738
3aBUCHMOCTh CHIIBI TOKA OT
45 HanpspkeHnd. 3akoH OMa 1 ydacTka 0 bubmmorexa [TOK
P ' Y https://m.edsoo.ru/ff0aad4a
Henu
JlabopaTtopnast pabdota "HccnenoBanue
JlaTduk TOoka, JaTYuK
3aBHCHMOCTH CHJIBI TOKA, HTYIIETO
HATPSDKCHUS
46 4yepe3 pe3nucTop, OT CONMPOTUBIICHUS 1
bu6mmoreka [IOK

pe3uCTOpa M HANIPSDKEHUS Ha
pesuctope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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IlocnenoBaTenbHOE U napajieJIbHOC

47
COEIMHEHUS TIPOBOIHUKOB
JlaboparopHnas pabota "TIpoBepka
48 MIPaBUJIA CIIOKEHHUS HAIIPSKEHUN TPU bubnnorexka [HOK
MOCJIEA0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaab8
pe3ucTopos”
JlaGopaTtophnas padora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bub6nuoreka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3a1au Ha mpUMEHEeHHE
50 3akoHa OMa 1j1d pa3InyHOTro bubnnorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOIHUKOB
51 PaboTta 1 MOIIHOCTD IMEKTPUYECKOTO bubnuoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
" aTYHK TOKA, JaTYUK
JlaGopatopHas pabota "OnpezneneHue A A
HATIPSDKECHUS
52 paboThI U MOLTHOCTH JIEKTPHUECKOTO
Toka" bubnmnorexa [JOK
https://m.edsoo.ru/ff0ab3e0
DneKTpUUecKue 1enu 1 MoTpeouTenu
53 3JIEKT pI/ILIeCKOI\/'I SHEPTUH B 611):IT bubmmorexa [OK
P P 4 https://m.edso0.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJBHOM paboTe
1o TeMe ""DIIeKTPUUYECKUE 3apsiIbl.
54 3apspKeHHbIE Tena U UX bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoeiicTBusl. [1oCTOSHHBIH
DIIEKTPUYECKUI TOK"
55 KonTponbhas pabora no teme bubnnorexa [JOK

"DrekTpudecKue 3apsibl.

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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3apspKeHHbBIE Tela U UX
B3auMoaencTBus. I1ocTOSIHHBIN
anekTpruecKuii Tok""/Bcepoccuiickas
poBepoyHas paboTa mpu MPOBEICHUU
C UCIMOJIb30BaHUEM KOMITbIOTEPA

ITocTostHaBIC MAar"HuThbl, UX

56 . 0
B3alMOJIeIiCTBHE
JlaTyrk MarHuTHOrO
57 Ypok-uccnenosanue "N3yuenue 1 TTOJISt
noJiei MOCTOSTHHBIX MarHUTOB" bubnuorexa [JOK
https://m.edsoo.ru/ff0ac3d0
MaruautHoe nosie. MarHuTHOE 10J1e
58 3eMJIM 1 €ro 3HauYC€HHE JJIsl )KM3HU Ha 0 bubmmorexa LOK
https://m.edsoo.ru/ff0acOba
3emie
OmneiT DpcTena. MaruutHoe nose
59 AIEKTPUUECKOTO TOKa MarHutHoe 0 bubmorexa LHOK
P https://m.edsoo.ru/ff0acld2
M0JIe KaTyIIKH C TOKOM
[IpuMeHeHHe PIEKTPOMArHuTOB B
60 texuuke. Jlaboparopnast pabora 05 bubnmnoreka [JOK
"N3yueHue neiCTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
TOJISI Ha IPOBOJHUK C TOKOM''
DNEeKTPOABUTATENh TTOCTOSTHHOTO
ToKa. Mcnons3oBanue
3JIEKTPOJIBUTATENECH B TEXHUUECKUX
61 CTPOHMCTBaX W Ha TPAHCIIOPTE 0 bubmmorexa LOK
ye1p P pTe. https://m.edsoo.ru/ff0ac86¢c
JlaGopaTtopHnas pabota
"KoHcTpynpoBanue 1 u3yueHue
paloThI A5eKTpoABUTaTENs"
62 OmnpiTel @apanes. 3aKoH 0



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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AJIIEKTPOMATHUTHON MHIYKIUU.
[IpaBuio Jlenua

63

Onekrporereparop. CriocoOsl
MOJTyYCHUS HICKTPUICCKON SHEPTUH.
DNEKTPOCTAHIINHN Ha BO3OOHOBIISIEMBIX
HCTOYHHKAX SHCPTHUU

64

65

66

[ToaroToBKa K KOHTPOJILHOM paboTe
10 TeMe "'DIJIEKTPUUECKHE U
MarHuTHBIC SIBJICHUS "

KontposbHas pabora o reme
"DrekTpuueckrue U MarHUTHBIE
sBiaeHus" /Beepoccuiickas
npoBepouHas paboTa MpH MPOBEACHUN
Ha OyMa)XHOM HOCHTEJIe

PesepBubiit ypok. PaboTta ¢ Tekctamu
no TeMe "'TernoBkle siBieHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

bubmuoreka [JOK
https://m.edsoo.ru/ff0accbe

67

PesepBHbIit ypok. PaboTa ¢ TekcTamu
no TeMe "TlocTosHHBIH
3JIEKTpUUECKUi TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIit ypok. PaboTa ¢ TekcTamu
o teme "MarauTHeIe SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

145
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9 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHBbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoaenpie  Ipakriieckue fl[:;:eﬂﬂﬂ :)lg;)l:l[:())f;:;eenbnue
padoThI padoThI pecypent
MexaHnueckoe JBHKEHHE. Hudposas raboparopis
1 1 0 0 1o Gpu3nKe
MarepuanbHasi TOUKa
(yueHuueckas)
5 Cucrema orcueta. OTHOCUTEIIHLHOCTh 1 0 0 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 0 0 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIMHENRHOE
4 neukeHune. CpeHssl © MTHOBCHHAS 1 0 0
CKOPOCTh
5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 0 0 bubnnorexa [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOT'O JIBH)KEHUS. 1 0 0
I'padux ckopoctu
ONEeKTPOHHBIN
CEKyH/I0MeEp ¢
JlaGopatopHnas pabora "Onpeznenenue JaTYNKAMH,
7 YCKOpEHUS Tesa pH 1 0 1 MarHuTOyIpaBisieMble

PaBHOYCKOPEHHOM JIBU)KCHUU 110
HAKJIOHHOH IUIOCKOCTH"

TE€PKOHOBBIE JATYUKHU
CEeKyHJoMepa
bubnunoreka LIOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CBoOoaHoe nagenue tei. OrbIThl

8 lanunes
PaBHOMEpHOE ABMXKEHUE 11O
9 OKpy>kHOCTH. Ilepron u yacrora bubnuoreka [IOK
oOpamenust. JInneitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpoCTpEeMHUTEIBHOE YCKOPEHHE
1 [IepBeiii 3akon HeroToHa. Bektop bubmmorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubnuoreka [IOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha mpuMeHeHue bubmmorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka E;I[?;E;T:gz)our?/l:f Oaeca?
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH»
17 JlaGopaTopHas pabora «OnpeneneHue bubmuoreka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tpenus https://m.edsoi_.[ru/fanf738
19 Pemenue 3agau no reme «Cusna but6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubmuoreka [{OK
Kod(duUIMeHTa TPEHUS CKOJIbKEHUS https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amad mo teme "3aKoHBI but6mmoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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Hrrotona. Cuna ynpyroctu. Cuna
TpeHus"

https://m.edsoo.ru/ffOafb8e

22

23

24

Cuiia TSHKECTH U 3aKOH BCEMUPHOTO
TATOTEHHS. Y CKOPEHHE CBOOOTHOTO

HaacHus

Ypok-koHpepennus " [IBuxeHne Tl

BOKPYT I'PaBUTAI[MOHHOTO [IEHTPA
(Conneunas cucrema). ['amakTuku”

Pemenne 3amaud mo teme 'Cuna
TSOKECTH M 3aKOH BCEMHPHOTO
TATOTEHUS"

bubnmoreka LIOK
https://m.edsoo.ru/ff0af044

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

HepBas[ KOCMHUYECKas CKOPOCTD.
HesecomocTts u MEeperpy3Ku

bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHE MaTepUAIIBHONW TOYKH.
AOGCOITIOTHO TBEPAOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LienTp Tsxectn

bubnuoreka [{OK
https://m.edsoo.ru/ffOafe36

27

PaBHOBeCcue MaTepraIbHOW TOYKH.
AOGCONIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LienTp Tsxectn

28

29

Pemrenue 3amay mo reme "MoMeHT
cuibl. LenTtp TsxecT”

IloaroToBka k I(OHTpOJ'IBHOfI pa60Te o

TeMme "MexaHU4EeCKOE IBUKEHUE.
BsaumoneiictBue ten'"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb02b4

bubnunoreka LIOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0afb8e
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KonrponsHas pabora no Teme

30 "MexaHnuecKkoe IBKEHUE bubmmorexa LIOK
. g . ' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
Nmnynbe Tena. Umnynbse cuiiel. 3aKoH
31 COXpaHEHHS UMITYJIbCa. YIIPYTroe u bubmmorexa LIOK
p Y o py https://m.edsoo.ru/ffob07fa
HEYIIPYTroe B3auMOJICHCTBIE
Pemenue 3amad mo reme "3akoH bubnuoreka [{OK
32 N
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenuus 'PeakTuBHOE
JBIDKEHHE B IPUPOJIC U TEXHHUKE"
bubnunoreka LIOK
34 M 0
PRAHIACCRAR Pabota i MOTHHOUTE https://m.edsoo.ru/ff0b0a84
35 Pabora criiel TSKECTH, CHIIB bubnunoreka LIOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpenencHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBM)KEHUH TeJa 1O
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b DHEpruu U paboTHI.
[ToTenumanpHas sHEpPTUst
38 Kunernueckas sneprust. Teopema o bubnnorexa [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHnas pabora «M3yuenue bubmuoreka [JOK
3aKOHA COXPAHEHHMS YHEPIHUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE IBHIKEHUE U €TI0 but6mmoreka [IOK

XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b06ec
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42

3aryxaromue KoieOaHusl.
Brinyxnennsie koneOanus. Pezonanc

bubnunoreka LIOK
https://m.edsoo.ru/ffOb20f0

43

44

45

MareMaTH4ecKuil ¥ NPy KUHHBIN
MasTHUKHU

VYpoxk-uccienoBanue «3aBUCUMOCTh
repuo/ia KojiebaHu OT KECTKOCTH
MIPY>KUHBI U MACCHI Tpy3a»
[IpeBpareHue sHepruyu Ipu
MeXaHMYECKUX KOJIeOaHUIX

JlaTuuk yckopuress
bu6nmoreka LIOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpenencHue
9acTOTHI U TIEpHUOa KoJieOaHui
IMPY>XUHHOI'O MasATHUKaA»

JlaTuuk yckopuTens
bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

48

49

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH NIEPUO0/Ia KoJIeOaHmit
rpy3a, OJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHEL. CBOWMCTBA
MEXaHU4eCKHUX BOJH. [IpononbHbIE U
MOIEPEYHBIE BOJHBI

VYpoxk-koHpepeHuus "MexaHnueckue
BOJIHBI B TBEPJIOM TeJI€.
CelicMuuecKkue BOJIHBI"

JaTuuk yckopurens
bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

bu6nunoreka LIOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

51

52

VYpok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

rpOMI(OCTL 3BYKa U BbICOTA TOHA.



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKyCcTUYECKHUI pe30HAHC

Ypok-koudepennus 'Y abTpa3ByK u

bubmmoreka LIOK

53
nH(}pPa3ByK B IPUPOJC U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJILHOM pabOTe MO
54 TeMe "3aKOHBI COXPAaHEHHUS bubmorexa LIOK
P ' } https://m.edso0.ru/ffob25f0
Mexannueckue KojieOaHus U BOJTHEI
Konrponsnas pabora o Teme
55 "3aKkoHbI coxpaHeHUs1. MexaHnuecKue
K0J1€0aHus ¥ BOJIHEI
56 DNeKTpOMarHuTHOE TOoJIe. bubnnorexa [JOK
DNeKTPOMarHUTHbIC BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoOIiCTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepenus "Llkara JlaT4rK MarHUTHOTO
58 ANIEKTPOMATrHUTHBIX BOJIH. 1OJIS
Hcnonbs30BaHme 3JEKTPOMArHUTHBIX bubnunoreka LIOK
BOJIH JUUISI COTOBOM CBSI3U" https://m.edsoo.ru/ffOb2fe6
" JlaT4nuk MarHUTHOTO
Ypok-uccnenosanue "M3yuenue
N TIOJIS
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOUITEHOTO TenedoHa" bubmmorexa [TOK
https://m.edsoo.ru/ffOb2c6c
Pemenue 3anay Ha onpeeneHue
60 YacTOTHI U AJTUHBI AIEKTPOMArHUTHOM
BOJIHBI
DJIeKTPOMAarHUTHAS TTPUPOJIA CBETA.
61 CxopocTh cBeTa. BomHoBEBIE CBOMCTBA bubmorexa HOK
P ' https://m.eds00.ru/ffob31d0
CBETa
62 Ucrounuku cBeta. [IpsmonmHeiinoe bubnmorexa [JOK

pacnpoCcTpaHeHUE CBETA. 3aTMEHUSA

https://m.edsoo.ru/ff0b3658
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Connua u JlyHsl

3aKOH OTpa)KEHHs CBETA. 3epKajia.

bub6nmoreka [IOK

63 Pemenne 3aau Ha IpUMEHEHNE
p https://m.edsoo.ru/ffob38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenominenue cBera. 3aKoH bubmmorexa [JOK
MPETOMJICHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnosnp30BaHue OJIHOIO BHYTPEHHETO buGnuorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPa)KEHHUS B ONTUYECKUX CBETOBOIAX
OcBeTHTEID C
WCTOYHUKOM CBETa Ha
. 3,5 B, ucrounuk
Jlaboparopuas padota "Hccienoanue ITUTAHNS, KOMIUICKT
66 3aBUCHMOCTH YTJIa IPETOMIICHUS TIPOBOJIOB, IIIEJICBAS
CBETOBOI'O JIy4a OT YIJIa MaJeHHs Ha nuadparma,
rpasuue "'Bo3ayx-cTekiao™" MOJIYUMIUHAP, TUIAHIIET
Ha IUIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
VYpoxk-koHpepenuus "McnonpzoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBSI3h"
bubmmoreka [IOK
68 JInusel. OnTuyeckas cUjia JUH3bI
https://m.edsoo.ru/ffOb3f2c
69 ITocTtpoenne n300pakeHUN B IMH3AX bubnmorexa LOK
p p https://m.edsoo.ru/ffOb444a
JIaGoparopuas padora "Omnpenenenne
70 ¢box §H0r§ accpTOHHI/IH u Oljl)'ITI/I‘{eCKOI\/'I bubnmorexa LHOK
Y P . . https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAIOIIEH JIMH3BI
71 VYpok-koHpepeHuus "OnTuueckue bu6muoreka [JOK



https://m.edsoo.ru/ff0b38c4
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JIMH30BBIE TPHOOPHI"

https://m.edsoo.ru/ffOcOa7e

bubmmoreka LIOK

72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/ffob4684
73 Ypok-koupepenmus ' JleGerTo
3penus. Kak coxpanuts 3penue”
Pa3noxxenue 6enoro cBera B CIEKTp.
74 OmnsiTel HetoToHa. CokeHue bubnuoreka [{OK
CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
CcBeTa
Jlaboparophnas padota "OnbIThI 1O
pa3nokKEeHUIo OEIoro cBeTa B CIEKTP U
75 BOCHPUSITHIO 1IBETA MIPEIMETOB MPHU UX bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 IBETOBBIE
¢bunpTpH”
Ypok-nipaktukyM "BomHOBBIE
76 CBOICTBA CBETA: IUCIIEPCHS,
uHTephepeHus U Audpakus”
77 OmnbiTel Pe3epdopaa u uranerapHas bubnuoreka [JOK
MOJeJIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moznens atroma bopa
Hcnyckanue v MOTTIONIEHUE CBETA
79 aTOI\ZOM. KBaHTHI. .HI/I?CIZ‘IE[TLIC brbmmorexa [OK
https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-npaktukyMm "Habmronenue bubnuotexa [JOK
CIIEKTPOB UCIYCKaHUS https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hyknonnast bubnuoteka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

MOACIb

https://m.edsoo.ru/ffOc18ac

83 PaanoakTuBHBIE TpEBpaIICHHUS. bubnnorexa [JOK
N3otomnsl https://m.edsoo.ru/ffOclal4

84 Pemenne 3agau mo teme: bubnunoreka LIOK
"PapnoakTuBHBIC pEeBpaIeHUS" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacmnana
Vpok-koH(Deperus "PagnoakTuBHEIE

86 I/IBIjIy‘IeHI/IS(Ib BpanpoL[e, MEIULINHE, Bubmiorexa HOK

" https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHBI
87 COXIl;)aHeHIfI)H 3apsI0BOIO U MAaCCOBOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
qrcen

88 DHeprus CBSI3u aTOMHBIX sifiep. CBsi3b bubmmorexa [JOK
MacChl U SJHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau no teme " Snepuoie
peakiuu’

90 Peakuuu cuHTe3a u neneHus saep. bubnuoreka [{OK
Ucrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepenuus "Anepuas

01 sHepreTuka. JlencTBus
PaMOaKTUBHBIX U3ITyUYEHUH Ha JKUBbIE
OpraHu3Msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo

92 TeMe "DIIeKTPOMAarHUTHOE TOJIE. bu6muoreka [IOK
DIIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBrbie sBeHus"

93 KonTponbhas pabora no teme

"3eKTpOMarHuTHOE TIOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHEIE BOJHBI.
KBanrtosBsie aBinenud”

[ToBTOpeHnue, 06001IICHNE.

bubnmoreka LIOK

94 J1ab 0
" abOpatop IjHe pa OTI’,T 1o Xypey https://m.edsoo.ru/ff0c245a
BzaumoaeiictBue Ten
[ToBTOpenue, o6obmenue. Pemenue
95 ACUCTHBIX M KAYECTBCHHBIX 3aJ1a4 110 bubmorexa HOK
pacaet ¢ sai https://m.eds00.ru/ff0c2572
Teme "'TeroBbie NpoOLECCHI
[ToBTOpeHue, o6o0menHue. Pemenune
bubnunoreka LIOK
96 pacUeTHBIX U KAYECTBEHHBIX 3aJ1a4 110
. . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATEIICH
[ToBTropenue, o6o0menue. Pemenne
97 ACUCTHBIX M KAYECTBEHHBIX 3aJ1a4 110 bubmmorexa [JOK
P . ,I,[ https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTaHOBOK
[ToBTOpEeHUE, 0600IICHNE.
98 JlaGoparopHbie pabOTHI IO KypC bubmorexa HOK
N paTop P N YPEY https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHUS
IToBTOopenue, o0o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "'3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
IToBTrOopenue, o6o0menue. Pabora ¢
100 TekcTamu 1o Teme "'Konebanus u bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOopenue, 06o0menue. Pabora ¢
101 TekcTamu 110 Teme "'CBETOBBIC bubmorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTOpenwue, 0600menue. Pabora ¢

TexkcTamu 110 TeMe "'KBantoBas u



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

saaepHas pusuka’
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

o ®dusuka: 7-# kmacc: 0a30BbIH ypoBeHb. yueOHMK, 7 kiacc/ Ilepbrmkun .M.,
WBanos A.W., AxumoHepHoe obmiectBo «M3aarenbctBo «IIpocrerienne»
» ®usmka: 8-if kimacc: 60a30BbI YpoBeHb: yueOHukK, 8 kiacc/ Ilepwimkun U. M.,
WBanoB A. W., AxumonepHoe oOmiectBo «M3matenbetBo «IIpocBerienue»
» ®usuka: 9-if kimacc: 6a30BbI YpoBeHb: yueOHuk, 9 kmacc/ Ilepsimkun U. M.,
I'yrhuk E. M., WBanoB A. WU., TletpoBa M. A., AxkuuoHepHoe OOIIECTBO
«M3naTenbeTBO «IIpocBemieHne»
[udpossie naboparopuu o dusnke (yaennueckue)
OOpa3zoBarenbHble HA0OPHI 1O MEXaHHWKE, MEXaTPOHHUKE U POOOTOTEXHUKE.

KoHcTpykTOp mporpaMmMupyeMbIX MOJEIEN HHXKXEHEPHBIX CUCTEM. JKCIIEPTHBIE

Ha0OpbI (ARP DEK-STR-02)
OO6pa3zoBaTesbHble KOHCTPYKTOPHI JJIS MPAKTUKU OJIOYHOTO MPOTPAMMHUPOBAHUS
c KOMILJIEKTOM JTATYUKOB. PoGoToTexnuueckuii Habop KJIMK
OO6pazoBaTenbHbIC HaOOPBI TSt W3YUYCHHUS MHOTOKOMITOHEHTHBIX

POOOTOTEXHUYECKMX CHCTEM M MaHHIYJISIUOHHBIX poboToB/ OOpa3oBaTeIbHBIN
pobororexanyeckuii komruieke "CTEM Macrepckas. Dkcneptablii Habop' (ARP
RSK WRS - 02)
MHorodyHKIIMOHAIbHOE YCTPOMCTBO Pantum
Hoytoyku [T9BM ICL RA Ybook moaenu S1523 G1R KILI/IC 466219.019
METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

YepuukoBa, Onbra AnekceeBHa. ®dusuka @ 7-i1 kiacc : 0a30Bblil ypOBEHb:
Metoandeckoe mocooue k yueOnuky M. M. Ileperkuna, A. U. MBanosa / O. A.
YepuukoBa, C. H. I'magenkoBa, B. B. KynpsBues. — 3-e¢ uzn., nepepad. —
MockBa : [Ipocsemienue, 2023
YepuukoBa, Onbra AnekceeBHa.®Pusuka : 8-i1 kiacc : 06a30BbI ypOBEHb !
MeToandeckoe nmocooue k yueonuky M. M. Ilepeimikuna, A. . UBanosa / O. A.

Yepuukosa, C. H. I'magenkoBa, B. B. Kyapsasues. — 3-e uzn., mepepadb. —



MockBa : [Ipocsemienue, 2023
YepuukoBa, Onbra AnexkceeBHa. @usuka @ 9-i1 kiacc : 0a30BbIil ypOBEHb :
MeTtonudeckoe nmocodue k yueoHuky M. M. Ilepeimikuna, E. M. I'ytauk, A. H.
WBanoBa, M. A. IlerpoBoii / O. A. Uepuumkora, C. H. I'mamenkoBa, B. B.
KyapssueB. — 3-e wu3n., mnepepadb. — Mocksa : Ilpocsemenne, 2023.
Mapon. Aob6pam EBceeBnu. ®usumka @ 7-i1 kjacc: 0a30BbIi  ypOBEHB!
IUIaKTHYECKHe MaTepuabl. yueOHnoe mocooue / A. E. Mapon, E. A. Mapon. —
3-¢ U3I.. nepepao. - Mockaa: [Ipocremienmue. 2023.
Mapon. A6pam EBceeBnu. ®@usmka : 8-i Kjacc: AUIAKTUYECKHUE MaTEpHUAIIbI:
yueOHoe mocobue / A. E. Mapon, E. A. Mapon. — Mockga: IIpocBemieHue.
2023.

Mapon. A6pam EBceeBnu. ®@usmka @ 9-if Kjacc: AUIAKTUYECKHUE MaTEpHUAIIbI:
yuebHoe mocobue / A. E. Mapos, E. A. Mapon. — Mockaa: [Ipocemienune. 2022

MeTtoauueckue pekomenaanuu. Jlabopatopusie paboTsl o pusuke, 2022

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/profile
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