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IosicHuTe/IbHAA 3aNIMCKA K padouyeid mporpamme no Gpu3uke Ha
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus (7-9 Kiaacchl)
2023-2024 yuyeOHbIi roj.

[Iporpamma 10 ¢u3NKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMmbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM ¢eaepanbHoil paboueit mporpaMmMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yuebHoro npenmera «Pusuka». Cpok peanuzanuu 3
roja.

Copepxkanue mnporpaMMmbl 1o (u3uke HampaBieHO Ha GOpPMHUpPOBAHKE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHHS
bu3uKN Ha NEATeTbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHoOro mnpeaMera B peanusauuu tpedoBanuiit ®I'OC OO0 k
MUTAHUPYEMBIM JTMYHOCTHBIM U METaIlpeAMETHBIM pe3ybTaTaM 00yUYeHUs, a TaKXKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUsI.

[TporpamMma 1o ¢u3KKe ycTaHABIMBAET pacipeeiieHre y4eOHOro MaTepuaa
1o rogam oOy4denus (7-9 kiaccel), MpeAsiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl NMPEAMETHOTO COAEPKAHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

duszuka SBISETCA CHCTEMOOOPA3yIOIMM JJIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX PEIMETOB, MOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3ydyaeMbIX XHMHEH, OHOJIOrHMed, acTpoHOMHEW u (pHu3HUecKoi
reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAayyHYI0 KapTUHYy MHpa,
npenocTaBisieT HauOolsiee sICHble O0pa3lbl NPUMEHEHUS HAay4dHOro MeToja
MO3HAHMsI, TO €CTh CII0C00Aa MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 raaBHBIX 3a7a4 (DU3NUECKOTr0 OO0pa30BaHUS B CTPYKTYype OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTepeca K HayKe y 00y4yaronuxcs.

CornacHo y4eOHOMY IUIaHy Ha u3ydeHue ¢Gu3uku (0a30BBIM YpOBEHB) Ha
YpPOBHE OCHOBHOT'O 00Iero oOpasoBanus orBoautcs 238 yacoB: B 7 kiacce — 68
yacoB (2 Jaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce —
102 yaca (3 yaca B HeZIEJIO).

N3yuenne ¢usmkun Ha 0a30BOM ypOBHE TMpeArojiaracT OBJAJCHUE
CIICYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSCHSITH SIBJICHUS;
e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIB30BaThb  HAy4yHbIE
JI0Ka3aTeNbCTBA IS MOJIyYE€HUS BHIBOJIOB.

[lenn wsyueHus ¢GU3UKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
onpenenensl B Konuenuuu mnpenojnaBanus ydeOHoOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX oOpranuzanusx Poccuiickoit ®enepanuu, pearu3yronmx
OCHOBHBIE  001I€00pa3oBaTeNibHbIE MPOTPaMMbl, yTBEPKACHHON peLICHHUEM
Komnernn Munucrepersa npocseienust Poccutickoit denepanuu (mpoTokon ot 3
nekadbpst 2019 r. Ne TIK-4BH).

Heau nzyyenus: pusuKu:

e TMpuoOpeTeHHue HHTEepeca W CTPEMJICHHS OOydYarouuxcsi K HaydyHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE HMX MHTEIUIEKTyaJbHBIX W TBOPUYECKUX
CITOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUA U (POPMUPOBAHUE
UCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (dopMHUpOBaHME HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHS MaTepuu 1 (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE MPEACTABICHUN O POy (U3UKH [JISI Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

e Dpa3BUTHE  MpPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oymaymien
npoeCCUOHANILHON NIeSITENHHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy o0y4eHHI0 B 9TOM HaIPaBJICHUH.

JlocTmkeHne 3TUX Iesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

o01iero o0pa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIOMNX 3a1aY:

e IpuOOpeTeHHWEe 3HAaHUH O JUCKPETHOM CTPOEHHUM BEUIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e TMpuOOpEeTEeHNE YMEHUI OMHUCHIBATH U OOBSCHATH (PU3UUECKHUE SBIICHUS C
WCITIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

e OCBOCHME METOJIOB pELICHUs IMPOCTEMIIMX pacyETHBIX 3aaad4 ¢
UCTIOJIb30BaHUEM buznyecKkux MOJIETICH, TBOPUYECKUX "
IPAKTHUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHUW HAOJIOMATH MPUPOHBIC SBICHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOTBI M  OKCIEPUMEHTAIBHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX TIPHOOPOB;

e OCBOEHHE NPUEMOB pabOThl ¢ UHPOpMaLUeld (HU3UIECKOTO COJEP KAHMS,
BKJItOYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUECKOE OLIEHUBaHUE UH(POPMAIIHH;



e 3HAKOMCTBO CO cepamu MPOoPECCHOHATBHOMN NEATeTbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBaHHBIMH Ha
JOCTHXCHHSX (PU3HUECKON HAYKH.

[MpemnaraemMelii B iporpaMMe 1o (U3UKe MepeucHb J1abopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATCIILHBIN XapaKTep, YUUTEIb JiejaeT BEIOOp MPOBEICHHUS
7a00paTOPHBIX pPa0OT M ONBITOB C YYETOM HWHIUBUAYAIBHBIX OCOOCHHOCTCH
00yJarommxcs, CIUCKa IKCIEPUMEHTAIBHBIX 3aJaHHH, MpeIiaraeMbiX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (hU3UKE.

Pabouas nporpamMma coepKuT CIEIYIOUTUE Pa3AeIibl:
IIpuioxenue 1
Conepxxanue.
Ipuioxkenue 2
TemaTnueckoe IIaHuPOBAHUE
IIpunoxenue 3
KanennapHo-TeMaTnueckoe miIaHupOBaHUE

COAEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUU OKPY KaKOIIEero Mupa.

®usuka — Hayka O mpupone. SBnenHus npupoapl. Ousznueckue SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbl. M3mepenue ¢Qusnyeckux BenuuuH. Dusmyeckue
npuOopsl. [TorpemHocTs u3MepeHuit. MexiyHapoiHasi CUCTEMa €IUHMUII.

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAayKH HW3y4yalT MPUPOY.
EcTecTBeHHO-HAY4YHBIM METOJ] TMO3HAHUSA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIDKCHHUE THIOTE3, YKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBSICHCHHE
HaOmroaemMoro seieHus. Onucanne GU3NIEeCKUX SBJICHUN C TOMOIILIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUJIOBbIE, JJIEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.
2. DOusuyeckue MPUOOPHI M MPOLIETypa MPSIMBIX U3MEPEHUN aHAJTIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OmpepeneHue EHbI IEIEHUS MTKATBI U3MEPUTEIBHOTO TTPUOOopa.

2. M3mepenue paccTosiHUN.

3. H3zmepenue oO0bEMa XKUAKOCTH U TBEPJOTO Tea.



4. OmnpeneneHue pasMepOB MAJIBIX TEN.
W3mepenne TtemmepaTypbl NpH IMOMOIIM JKUIKOCTHOTO TEPMOMETpa M
JaTYuKa TEMIIEPaTypBhl.

6. IIpoBeneHue MccienoBaHUS MO MPOBEPKE TUIIOTE3bI: AAIBHOCTH MOJETA
niapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OoJibllle, YeM OoJibllle BhICOTA
IyCKa.

Pasnen 2. [lepBoHayajibHbIE CBeICHUSI O CTPOCHUH BellleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HUX pa3Mepbl. OmNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHUS YacCTHI] C
temneparypoil. bpoyHoBckoe aBumxkenue, nuddysus. BzaumonelcTBue 4YacTHI
BEILECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, JKUJIKOCTEN M TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBs3b MEXAy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUUN BOJIBI.

Jlemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO IBHKEHHUSI.

2. HaGmonenue nuddyszun.

3. HaOmionenue — siBneHuid,  OOBACHAIOIIMUXCA  NPUTSDKEHUEM WA

OTTAJIKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OuneHka JuaMeTpa aroMa METOAOM pAnoB (C  HMCIOJIb30BAaHHEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIOACHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHHU JIBUKEHUSI.

SBnenue wHepHuu. 3aKOH WHEpUUH. B3anmopaeicTBuE Tel Kak MNpPUYMHA
M3MEHEHUSI CKOPOCTH JIBMKEHUs Tell. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHUIIE
00BéMa BeIecTBa.

Cuita kak XapakTepucTrKa B3aumoaeucTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHune CUilbl ¢ MOMOIIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. CHila TSHKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Crioxenue
CWJI, HAalIPaBJICHHBIX 10 OJHOW npsMoil. PaBHoxelcTByromas cui. Cuiia TpeHHs..
TpeHue CKOJIbKEHHS U TPEHUE NOKOs. TpeHue B MPUPOJE U TEXHUKE.



Hemoncmpayuu.
Habnrogenne MeXaHn4eCKOro JBUKEHUS Tea.
N3mMepenune CKOpOCTH MPSAMOJIMHENHOTO JBUKECHUS.
HabGmronenue siBjeHUS] HHEPLIMHU.

1
2
3
4. HaOmronenue n3MeHEeHUs! CKOPOCTHU MPHU B3aUMOJICHCTBUU TE.
5. CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO TEJ.
6. Cl0XeHue CUJI, HallpaBJIEHHBIX IO OAHOW MPSMOIA.
Jlabopamopnsie pabomol u onvimol.
1. OmpezeneHnue CKOPOCTH PABHOMEPHOTO JIBIKEHHUS (IIapUKa B SKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jiajee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa 0
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TEINA.

4. OmbITHI, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh pacTsKeHUs (nedopmariim)
MPYKUHBI OT MPUIIOKEHHON CUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. CriocoObl yMEHBIIICHUS U YBEIUYCHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, Temmeparypol. llepenaua naBiieHHs
TBEPABIMU TEJNAMHU, XKUAKOCTIMU W raszamu. 3akoH [lackams. [IHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS >KUIKOCTH OT TiIyOuHBI. ['HMIpocratuueckuii
napaaokc. Coobmuraromuecs cocyapl. [ uapaBindeckue MeXaHu3MBbl.

Atmocdepa 3emumn u armocepHoe aamieHue. [IpuuuHbI CyiecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BHICOTHI HaJl YDPOBHEM MOpPHI.
[Tpubops! 1151 u3MepeHust aTMOCHEPHOTO JTaBJICHUS.

JlelicTBre KUIAKOCTH M ras3a Ha IOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naanue ten. Bo3ayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Iepenaua naBieHHs KUJIKOCTHIO U Ta30M.
Coobmiaromuecs: Cocyabl.

I'mppasinnueckuii mpecc.

[IposiBrieHne 1eUCTBUS aTMOCPEPHOTO JaBICHUS.

o vk w N e

3aBUCHMOCTh BBITAIKHBAIOMICH CHJIBI OT 00BbEMa MOTPYKEHHOH YaCTH
Tea U IUIOTHOCTH KUJIKOCTH.
7. PaBEHCTBO BBITAJIKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.



8. YcioBME IJIaBaHMs TEJ: IUIABAHUE WM MOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH Tella U )KUIAKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1. HccnepgoBanue 3aBUCUMOCTH Beca Teja B BOJAE OT 00bEMa NOTrpyKEHHOU B
KUJKOCTh YaCTH TEJA.

2. OmpepneneHuve  BBITAJIKUBAKOUIEH  CHJIBI, JEHCTBYIOLIEH Ha  TeJo,
IIOrPYKEHHOE B JKUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIbI, AEHCTBYIOIIEH Ha TEIO
B KUJIKOCTH, OT MacCChI TEJa.

4. OnpITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUIKOCTh YACTH T€Ja U OT TUIOTHOCTH JKUJKOCTH.

5. KoHcTpynpoBaHue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKU U
oIpeJeNeHne €€ rpy30IoabEMHOCTH.

Pasznen S. PaboTra 1 MOIIHOCTB. JHEPrusi.

Mexanudeckast padota. MOLIHOCTb.

[IpocTbie MexaHW3MbI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. I[IpaBumio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. I[IpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas W TOTEHUUAJIbHAs JHEPTUS.
[IpeBpailieHre OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenve paboOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHM TeJa

110 TOPU30HTAIBHON TTIOBEPXHOCTH.
2. HccnenoBaHue yciiOBUM PaBHOBECHS phlyara.
3. M3mepenue KII/] HaKIOHHOM IIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpaHEHUS MEXaHUYECKON dHEPTHH.
8 KIIACC

Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIEC TIOJOXKEHHUS MOJICKYISPHO--KHHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyd. ONBIThI, MOATBEPKIAOIIUE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopaenu TBEPAOro, MKHUIKOTO M Ta3000pa3HOrO0 COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUIAKOCTEH U



TBEPABIX TEJ HA OCHOBE MOJOXKEHUH MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CMaurBaHMe U KaOWUISIPHBIE SBJICHMS. TeroBoe pacuIupeHne U CKaTue.

Temneparypa. CBs3p TemMmeparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHIKECHHS
yactull. BuyTpenHssi sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEW HHEPIHM:
TerIonepeaayda 17} COBEPILCHHE paboThI. Bunst TEIUIONEepEIauH:
TEIUIONIPOBOHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonudecTBo TemmoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. Te€rIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro OanaHca. IlnaBnenue wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEIIECTB. YJEnbHAass TEIUIOTA ILIABJICHUS.
[TapooOpazoBanne u konxaeHcauusi. Mcnapenue. Kunenue. YnenpHas Tteruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHA OT aTMOC(HEpPHOro
JABJICHHUSL.

BitaxxHoCTh BO31YyXA.

OHeprus TOIIMBA. Y AeJIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TernoBbix nsurarened KIIJ[ temsmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAaHEHHMsI U MPEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCaX.

Hemoncmpauuu.

1. HaOmronenne OpOoyHOBCKOTO TBUKEHHUSL.

2. HabGmonenue nuddyszuu.

3. HaOmronenue siBneHui cMauyMBaHUA U KaMWUISIPHBIX SIBJICHUU.

4. HabGmroneHue TemnoBoro paciupeHust Ted.

5. VM3MeHeHue AaBieHus ra3a INpu W3MEHEHUU oObEMa M HArpeBaHUU WU
OXJIaXKICHUU.

[IpaBuna n3MepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJakJieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHny padOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HaGmronenue kumneHus.

12. HabGnrogeHue nocTosiHCTBA TeMITEpaTyphl MPH TIIaBICHHUH.

13. Moaenu TEnJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomuel u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIU caxapa.

3. OnpIThl MO HAOMIOJEHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

4. OrmpeneneHue JaBiIeHUs BO31yXa B OaJIJIOHE IINPUIIA.
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5. ONObITBHL, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JABIICHHS BO3JlyXa OT €ro

00BEMa M HATPEBAHMSI WITA OXJIAXKICHHUSI.

6. IIpoBepka rumnores3nl JMHEHHON 3aBUCUMOCTH JITTUHBI CTOIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTyphI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEITHUX CHUJL.

8. HMccienoBaHue sIBIEHUS TEIUIOOOMEHA IMPU CMENIMBAHUU XOJOJHOM H

ropsiuYeu BOIbI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOM  IpuU

TEMJI000MEHE C HArPEThIM METATUYECKUM LUITUHAPOM.

10. OnpenesieHne yaeapHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca NCHapeHusl.

12. OnpenesieHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeapHON TEMIOTHI IJIABJICHHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Tena. [[Ba pona sneKkTpuUYecKuX 3apsaoB. B3anmmopernctsue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJIEUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3apSAI0B U PACCTOSHUS MEXKIY TEIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh snekTpuueckoro nois. [IpuHiun
CYNEepPHO3UIIUU dIEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpryeckux 3apsAoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM W  AMDNIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIOBUS CYHIECTBOBAHUS BJIEKTPUUYECKOTO TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYCCKUI TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckag 1enb. Cuna  Toka.  DJIEKTPUYECKOE  HaNpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Oma
aas ydactka uenu. [lociemoBarenbHOe M MApAIIIENBHOE  COCIMHEHUE
MIPOBOTHUKOB.

PaGota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDkoyms—JIeHna.
DneKkTpudecKre e U MOTPEOUTENH IEKTPUIECKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHbIE ~ MarHuThl.  B3auMOJEHMCTBHE  ITOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosne. MaruutHoe noJie 3eMJId U €ro 3HAY€HUE IS )KU3HU Ha 3eMIle.
OnbiT  Opcrega. MarHuTHoe T1oJie  3JIEKTpUYecKoro Toka. I[IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. JIeHiCTBHE MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSIHHOTO Toka. Mcmolsib30BaHHWE »IEKTPOABUTrATEICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.



Oneitel @apajnes. SBneHne aneKkTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DnekTporeHeparop. CriocoObl  TONly4eHHs  DJCKTPUYECKOM  JHEprumu.
DNEKTPOCTAHIINY HAa BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPIUH.

Jemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa poa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICUCTBHE 3aPSKEHHBIX TEl.
Y CTpOMCTBO U AENCTBHE DIIEKTPOCKONA.
DJIEKTpOCTaTUYECKask UHAYKIIUS.
3aKOH COXpPAHEHUS DJICKTPUUECKUX 3aPsI0B.
[TpOBOIHUKH U AUDIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHUN SIEKTPUUECKOTO OIS,
M cTOYHMKH TOCTOSIHHOTO TOKA.
JlercTBUS 3IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. ['a3oBBIM pa3psa.
. U3MepeHnne cuiibl TOKa aMIePMETPOM.
. I3MepeHune 311eKTprudecKoro HanpsKeHUsT BOJIBTMETPOM.
. PeocTar 1 marasuH cCOpOTUBIICHUH.
. BzauMoieiicTBHE OCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH pa3/eieHuUs MOI0COB MarHUTa.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe 1noJjie ToKa. JIeKTPOMAaruur.
. JIeicTBMEe MarHUTHOTO TI0JI HA MPOBOJHUK C TOKOM.
. DJIEKTPOABUTATENh TOCTOSIHHOTO TOKA.
. UccnenoBanue siBieHUsI 3JIEKTPOMArHUTHOW UHAYKITUH.
. OnbiTel @apazes.
. 3aBUCUMOCTh HaIlpaBJICHUS] HHAYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HHUKHOBECHUS.
25. DIJIEKTPOTre€HEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnsie pabomul u onvimol.
1. OmpITel TO HAOMIOACHUWIO DJIEKTPU3AIMU TEN WHAYKIMEHW W Tpu
COMPHUKOCHOBEHHH.
2. HccnenoBanne HAEUCTBHUS DJIEKTPUUECKOTO TIOJNSI HA TMPOBOAHUKUA U
JIUDJIEKTPUKH.
COopka 1 mpoBepka paboThI MEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.
4. V3mepeHue U peryaupoBaHUE CHUIIBI TOKA.
N3mepeHue 1 peryampoBaHue HANpsHKEHUSI.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccenenoBanre 3aBUCUMOCTH CWIIBI TOKA, WAYIIETO 4Yepe3 pe3ucTop, OT
CONPOTHBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUS TNPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJN IIONEPEYHOro
CEYEHMS U MaTeprala.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW IPU  IOCIEN0BATEIBHOM
COEIMHEHUH JBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CHIIBI TOKa IPU MNapaJUICIIBHOM COEAUHEHUHU
PE3UCTOPOB.

Omnpenenenne padoThl IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccenenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYIIErO 4epe3 JaMIIOYKy, OT
HaIpsDKEHUS Ha HEM.

Onpenenenune KII/[ nHarpesarens.

HccenenoBanre MarHUTHOTO B3aMMOJIEHCTBUS ITOCTOSTHHBIX MAarHUTOB.
WN3ydyeHne MarHMTHOTO IO IOCTOSIHHBIX ~ MarHUTOB IIPU  HX
00BbEIMHEHUH U Pa3/IeIICHUN.

HccenenoBanne NeUCTBUA DJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OnpITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBl  B3aMMOJCHCTBUSA
KATYIIKK C TOKOM M MAarHhTa OT CHWJIbl TOKAa W HANpaBJICHUS TOKa B
KaTyLIKE.

W3ydeHne nercTBAs MarHUTHOTO I10JIsI HA IIPOBOJIHUK C TOKOM.
KoncTtpynpoBanue u nuzyuenue paboTsl 3JIEKTPOIBUTATENIS.

N3mepenne KII/] anexkTpoaBUraTenbHON YyCTAHOBKH.

OneITEl IO KCCIIEAOBAHUIO SIBJIEHUS DJIEKTPOMArHUTHOM WHIYKIIUU:
UCCIICJOBAHUE W3MEHEHHUW 3HAYEHMS W HAIPaBJICHUS HHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJI€HH.
Mexanuyeckoe JBuxkeHHE. MarepuanbHas Touka. CucTteMa OTCYETa.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSIMOJUHENHOE

nBkeHue. HepaBHoMmepHoe mpsimosinHeitHOe ABmkeHue. CpeqHsis U MrHOBEHHAsI
CKOPOCTb TeJjla IPH HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiiHelHOe JBHKeHue. CBoOomHOe
najgenue. OnbiTel ["anues.

PaBHOMepHOE ABMKEHHUE MO OKPYXKHOCTH. llepron m wactora oOpaieHus.
JIuneiinas u yrinoBas ckopocTd. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.



IlepBbii 3axk0H Hprorona. Bropon 3akon Herorona. Tpernii 3akoH HeroToHa.
[IpyHLIMN CyTIEpIIO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHUS! CKOJIbKEHUS, CUjla
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr Comnima. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecoMocTh U nieperpysku.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIIOTHO TBEPAOE Teino. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpallleHUs. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmiynbsca. Mmynbse cuibl. 3aKOH COXpAaHEHUS
UMITyJIbca. PeakTuBHOE NBMKEHHUE.

Mexanudeckass pabora ¥ MOHIHOCTh. PaboTa cHIl TSDKECTH, YHPYTOCTH,
TpeHus. CBs3b 3HEpruu U padbotsl. [loTeHnanbHas sHeprus Tena, MOJAHATOTO Ha
IIOBEPXHOCTHIO 3eMIH. [loTeHIManpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprus. TeopemMa O KHHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHs MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JIBM)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NyTE€W M TPACKTOPUM JBHXKEHUS OIJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanye Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKCHUS.

Habmronenue nBuKeHUs Teja Mo OKPY>KHOCTH.

Habnrogenne MexaHM4eCKUX SABJICHUMA, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBH)KCHUU
OTHOCUTEIHHO KaOMHETa (PU3UKH.
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7. 3aBUCHUMOCTb YCKOPEHHUsS Tella OT MacChl Tejla U ACHCTBYIOIIEH Ha HETO
CUJIBL.
HabGnronenue paBeHcTBa CHII TPU B3aUMOJEHCTBUMN TEN.
N3MeHneHue Beca Tena npu yCKOPEHHOM JBHXKEHUH.

10. Ilepenaya umiynbsca npyu B3auMOJICUCTBUM TE.

11. [IpeoOpazoBanus SHEPTUH MPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHME UMITYJIbCA MTPU HEYTIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHue UMITYJIbca P a0COIIOTHO YIPYTOM B3aUMOJCHCTBUY.

14. HaGnrozieHne peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM I1aJICHUU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPHU JIBUKEHUU TeJla MO/ ACHCTBHEM
MPY’KUHBI.



Jlabopamopnwie pabomuel u onvimol.

1. KoHcTpynpoBaHue TpakTa Uil pa3roHa M JaJbHEUIIEr0 PaBHOMEPHOIO
JBH>KCHUS IIAPUKA U TEJIEHKKH.

2. OmpeneneHre CpeaHEM CKOPOCTH CKOJbKEHHUS Opycka WM JIBHXKCHHS
HIapuKa IO HaKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHne yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM JIBHXKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

4. HccnenoBaHu€ 3aBUCHMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ciM TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0e€3
HAYAJIbHOM CKOPOCTH ITyTH OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHH OJIMHAKOBEI.

6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenenne K03QPUUUEHTa TPEHUS CKOJIbKEHHUS.

8. OnpeneneHue KECTKOCTHU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABMXKEHHUM Tella
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. OmpeienieHe  pabOThl  CHJIBI  YIIPYTOCTH TMPU  TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TIOJABUAKHOTO OJIOKOB.

11. MI3yueHue 3ak0Ha COXpAHEHUS YSHEPTUU.

Paznen 9. Mexanuveckue Ko1e0aHUS U BOJIHBI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: TIEpUOI,
4acToTa, aMIUIATYy1a. MarteMaTu4ecKuil U NpYy>KUHHBIM MasTHUKU. lIpeBpaiieHue
SHEPIUH MPU KOJIEOATEIILHOM JIBUKEHUU.

3aryxawonme  kojebaHus.  BeiHyXjaeHHble — KojeOanusa.  Pe3oHanc.
Mexanuyeckue BoJiHBI. (CBOWMCTBAa MEXaHMYECKMX BOJH. IlpomonbHble U
[IOIIEpEYHbIE BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHECHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka W BbicOTa TOHa. OTpakeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyieOaHuWii T 104 HEUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

HabGmronenue kosiebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HabGnronenue BRIHY)ACHHBIX KOJI€OaHUN U pe30HaHCA.
PacnpocTpaHneHne npo0JibHbIX U MTONEPEYHBIX BOJH (HA MOJICIIHN).
Hab6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.
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Jlabopamopnwie pabomuel u onvimol.
1. OmpenenieHHe YacTOThl M MEpHoOJa KOJeOaHW MaTeMaTUYECKOTro
MasiTHUKA.

2. Ompepenenuie 4acTOThl U NIEpHOJa KOJIeOaHU MPYKUHHOTO MASTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH NEpHOJa KOIeOaHUN MOABEIIEHHOTO K HUTU

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPUOJIA KOJIEOaAHUMN MPYKUHHOTO MasgTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBHUCHUMOCTU TEepHoOJa KojeOaHUW Tpy3a, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
NPY>KUHHOTO MasTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI.

7. U3mepenue yckopeHus cBOOOIHOTO MaJCHHUS.

Paszgen 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHMTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTPOMArHuTHbIX BOJH. Illkana »ieKTpOMarHUTHBIX BOJIH. Mcnons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOU CBS3H.

DneKkTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBoONCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOUIIEHOTO

TenedoHa.

Paszneun 11. CBeToBbIe AABJICHUS.

JlyueBas MOJEJIb CBeETA. HUcTounuku CBeETa. [IpssimosnHeHOE
pacrnipoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenne cera. [lnockoe
3epKaJIo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomiieHHs cBeta. [lomHOoe BHyTpeHHee
OTpakeHHe cBeTa. licmonp3oBaHME TMOJHOTO BHYTPEHHETO OTPa)XE€HUsI B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xonm mydeit B JsmH3e. OnrTuyeckas cucrema (oToarmapara,
MUKPOCKOTIa M Tejeckoma. [J1a3 kak onTuyeckas cucteMa. biaum3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onweitel HeloTona. Croxenwue
CIEKTPAJIbHBIX IIBETOB. J{ucriepcus cBera.

Hemoncmpayuu.

1. IIpssMOIMHEWHOE PACIIPOCTPAHEHUE CBETA.



OTtpakeHue cBera.

[Tonmyuenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIYKJIOM 3€pKaJIax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuyer B coOuparoliei JInH3e.

XO0J Iy4yelr B pacCEeUBAIOIIEH JINH3E.

[Tonyuenne n300pakeHU C MTOMOIIBIO JTUH3.

[Tpuniun peiictBus poToanmapara, MUKpOCKONA U TEJIECKOIIA.

10. Mojens riasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MPH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJia OTPaXEHUsI CBETOBOIO Jy4ya OT yrjia

NaJICHUs.

2. M3yueHue xapakTepHCTHK U300paKE€HUs MIPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJOMIIEHUS CBETOBOTO JIyda OT yria
MaJICHUSI HA TPAHULIE «BO3IyX—CTEKIION.

4. TlomyueHue M300pakeHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (GOKYCHOTO PACCTOSIHUA U ONTHYECKON CHIIBI cOOMparoIen
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEIOro CBETA B CHEKTP.

7. ONbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MpU MX HAOIIOJCHUU 4Yepes
[[BETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdopna m minanerapHas Mozenb atoma. Mogaens atoma bopa.
Hcnyckanue u noryomenne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PannoaktuBHoCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hykionnas wmoxpens aromHoro sapa. HM3zoromsl.  PagmoakTuBHBIE
npeBpatienus. [lepron nmonypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsI0BOIO M MAacCOBOTO YHCEIL.
DHeprus CBsA3M aTOMHBIX siaep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CosHIla U 3BE3I.

SnepHas sHepretuka. J{eMCTBUS pPagUOAKTUBHBIX W3JIYUYCHUN HaA IKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYYEHHUS U TOTIIONICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoIOpOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.
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5. Pabota cuéTynka HOHU3UPYIOMIMX U3TYyUCHHI.

6. Perucrpanus uzmydeHus IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyUCHHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHHE HHEPTHMM YacCTULBI MO0 TOPMO3HOMY

nyTtu (o ¢oTorpadusim).

3. M3mepeHue paguoakTUBHOIO (hoHa.

IHoBTOPHUTEIHLHO-00001IAKO I MOTYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYIh IIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIH
u  0000mIeHHS  TPEIMETHOrO  COJACpX)aHUS UM OMNbITa  JICSITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TaKXkKe sl MOATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 1o (¢u3uke s 00ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIH MpeIMeT.

[Ipy “3ydyeHUM AAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BHUbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JTOCTHKEHUE MPEIMETHBIX U
METAlPEIMETHBIX  IJIAHUPYEMBIX  PE3yJNbTaTOB  00y4deHUs, QopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEI0BaHUSA
SBJICHUM TPUPOABl U TEXHHUKH, OBIAJCHHE YMEHUSIMU OOBACHATH (pu3nMyeckue
SBJICHHS, NPHUMEHSSA IIOJYYEHHBbIE 3HAHMWS, pelarb 3aJadyd, B TOM YHUCIE
KAuECTBEHHbIE U SKCIIEPUMEHTANIbHBIE.

[TpuHIMNIMANBHO AESITENBHOCTHBIN XapakTep AAHHOTO pasfena pean3yercs
3a CcuérT TOro, 4YTo OOydYarouluecs: BBIIOJHSIOT 3aJaHUsA, B KOTOPHIX MM
IpeJIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUW pACIO3HABAThb U HAYYHO OOBICHITH
(bu3nuecKue IBIEHUS B OKPY>KaIOIIEH MPUPOJIE U TOBCETHEBHOM KU3HM;

UCI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUI, B TOM
quCIIe JUIsl IPOBEPKU TMIIOTE3 U MOIYYEHUS TEOPETUYECKHUX BBIBOJIOB;

OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTUUECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
HHEPrUM HAa OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUSI BCEX M3BECTHBIX BUIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKu HA YPOBHE OCHOBHOI'O O0IIETro 00pa3zoBaHUsl HAIMPaBJICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJIBTATOB.

B pesynbprate nzyueHus (pU3MKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y oOyuaromierocsi OyayT cOpMUPOBaHbI CIASAYIOMINE JIUYHOCTHBIE PE3YJIbTAaThl B
4acTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBIICHHE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
(bu3ruecKor HayKu;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUHUCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B 00CYXJAEHUHU OOIIECTBEHHO 3HAYUMBIX
U OTHUYECKHX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (DU3UKH;

— OCO3HAaHUE BAXXHOCTH MOPAIBbHO--3TUYECKUX IPHUHIMUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTU4eCKOro BOCIIUTAHMSL:

— BOCHPUATUE 3CTETUUYECKUX KayeCTB (PU3MUYECKOW HAyKH: €€ rapMOHHYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HaHUE IICHHOCTH (PU3NYECKOM HAyKM KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BaKHEWILEW COCTABISAIOIIECH
KYJBTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, MHTEpEca K HCCIeAOBaTEIbCKOM
NEeSTENbHOCTH;

S5) <¢opmupoBaHusi  KYJbTYpPbl 310PpOBbS M  3MOLIMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0e30MacHoro ooOpas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH MpaBuJl OE30MacHOro IMOBEAEHUS Ha
TpaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUECKUM M TEIUIOBBIM OOOPYJOBaHHUEM B
JOMAIIIHAX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIIeKCUH, MPU3HAHUE CBOETr0 NpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4eiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTUBHOE y4YacTHE B PEIICHHM MPAaKTUYECKHX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenpbHONl  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHON HAIpaBICHHOCTHU, TPEOYIOMHUX B TOM YHCIEe U (U3HUYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUCCKOMY U3yUEHHIO ITpodeCcChii, CBA3aHHBIX ¢ (PUZUKOI;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCGHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHUM JJIs PEIICHHUS 3aj]ad B
0o0JlacTH OKpY’Karollel Cpeabl, TUIAHUPOBAHUSI TOCTYNKOB W OILICHKH UX
BO3MOXHBIX TTOCJICJICTBUI JJIs1 OKPY>KAIOIIEH Cpebl;

e — OCO3HAHHE TJIOOAILHOTO XapaKTepa AKOJOTHYECKUX MPOoOJeM W IMyTeH HX
pelieHus;

e 8) amanTanuMm K HU3MEHSIOIIMMCH YCJIOBHUSIM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJCUCTBUU MPHU BBHIMIOJIHEHUM WCCIEAOBAHUN W
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTU, OTKPBITOCTH OMNBITY U 3HAHUSM
IPYTUX;

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM UHciie (POPMyITHUPOBATH
UJIeu, TIOHATHUS, TUTIOTE3bI O PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JIacTH
buzuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUU;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3H MPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

e — OIIEHKAa CBOMX JCWCTBHM C YYETOM BIIHMSHUS HA OKPYXKAOUIYIO CpPELy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBHHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHHS MporpamMmbl 10 (PH3MKE Ha YPOBHE OCHOBHOTO
oOmrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbsl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHHBEpCaJbHbIC  ydeOHbIC  JICHCTBHUSA, PEryJATHBHBIC
YHHBEpCaIbHbIC YU4COHBIC IEHCTBU.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUS

Bba3oBble JJornueckue qelcTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(ssBNIEHUN );

yCTaHaBIUBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(pUKAIMU, OCHOBAHUS AJIS
000011IeHNs U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U POTHBOPEYHS B pacCMaTpUBAEMBbIX (DaKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh MPUYUHHO--CJIEICTBEHHBIE CBS3M TMPU HM3YyYECHUH (PU3UUECKHUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIJIBUraTh TMIIOTE3bl O B3aUMOCBS3AX
(u3NYECKUX BEJIMYMH;

CaMOCTOATENIBHO BBIOMPATh CHOCOO penieHus y4eOHOM (pu3nyecKou
3alayu (CpaBHEHUE HECKOJIbKMX BapUMaHTOB pEIICHHs, BbIOOp HamOoliee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBareabCKHue AeCTBUSA.

UCITI0JIb30BaTh BOMPOCHI KaK UCCIIE0BATENbCKUI HHCTPYMEHT MTO3HAHMUS;
IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOKHBIN
(U3MYECKUIT DKCIIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SIBJICHUS,

OLICHMBATh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(pOpPMAIHUIO,
MOJIYYEHHYIO B XOJ€ MCCIIEJOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYIHUPOBaTh 00OOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIOICHUS, ONBITA, UCCIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalibHEIIee pa3BUTHE  (U3HUECKUX
IPOLIECCOB, a TAKXKE BBIJIBUraTh NPEANOI0KEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orOope WHGPOPMALMU WM JTAHHBIX C Y4€TOM MPENJIOKeHHOW y4eOHOMH
dbuznyeckoil 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJbHYIO (OpMY TpPEICTaBICHUS
uHOpMAIIMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAITUSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7le OOCYXJEHHUs y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA pEIICHUE 3aJadydl W TMOJJep)KaHue
0J1aroKeaaTeIbHOCTH OOIIEHHUS,



COMOCTAaBISIT CBOM CYXACHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jyanora, OOHapy»KUBaTh pa3audKe U CXOJICTBO MO3ULINN;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO MPEACTABIATH PE3YIbTAaThl BBINOIHEHHOTO (PU3MUECKOTO OIbITA
(9KCIIEpUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);

NOHMMAaTh W HUCIHOJb30BaTh  MpPEUMyIIECTBA  KOMAHIHOHM U
WHAMBUIYAIbHOM paOOThl MpH pPELIEHMH KOHKPETHON (u3nueckoi
poOJIeMBI;

IIPUHUMATh LI€JIM COBMECTHOW JIESTEIBHOCTH, OPraHU30BbIBATH ACHCTBUS
no €€ JOCTWKEHHUIO: paclpeAeisaTh poJid, OOCYXAaThb IPOLECChl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJCH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMU
YJICHAMH KOMAaHJIbl;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICUCTBUS.

PeryasiTuBHbIe YHHBepcalbHbIe YueOHbIe 1elCTBUSA

Camoopranusamnus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalUsAX, TPEOYIOIIUX
JUIs pelieHus: (U3NYeCcCKruX 3HaHU;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, MPHUHITHE PEIICHHS B TPYIe, NPUHATHE pPEIICHUN
TpyNIon);

CaMOCTOSITENIEHO COCTaBJIATh AJITOPUTM peleHus! (PU3HUECKOl 3aauu WIu
IJlaHa KCCIEAOBAHUS C Y4ETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpeijlaraéMble BAPUAHTHI pELICHUM;
nenathb BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJ'IL, AMOIUOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluy U Npeyiararh IjaH €€ U3MEHEHHUS,
OOBACHATH TPUYMUHBI  JOCTIKEHMS]  (HEJIOCTHUKEHHUS]) PE3yJIbTaTOB
NesATEeIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JEITENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3NYEeCKOro MCCIEAOBAHMUA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIBCTB, HM3MEHUBIIMXCS CHUTYyallMd, YCTAHOBJIEHHBIX OIIHUOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHMBATb COOTBETCTBUE pe3yJIbTaTa LICJIA U YCIOBUSAM,;

CTaBUTh ce0s HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;



npU3HaBaTh CBOE MPaABO Ha OLIMOKY MpHU pelieHuu (HU3NUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ ITPABO APYroro.

IMTPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce MpeAMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh  MOHATHS:  (U3MUECKHME M XUMHYECKHUE  SIBJICHUA,
HAOIOIEHNE, HKCIEPUMEHT, MOJEINb, TUMOTe3a, €AMHULBI (PU3MUEeCKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUS BeulecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOE [BWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpUs, pPaBHOAECHCTBYIOIIAs
cuna, aedopmanus  (ynopyras, — IUIaCTHYECKas),  HEBECOMOCT,
COOOIIAIOIINECS COCYBL;

paznuuarh siBieHus (Aud@dy3us, TEMI0BOE ABUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JABW)KCHHE, HEPAaBHOMEPHOE  JIBIDKCHHME, HHEPLMS,
B3aUMOJICHCTBHE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpallleHUs, IMepegaya JAaBJICHHUsS TBEPIABIMU TEJIAMH, >KUIKOCTIMU U
razamM, arMoc(epHO€ [aBJIEHWE, IUIaBaHUE TeJl, [PEBpaALICHUS
MEXaHUYECKON PHEpPruM) Mo OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrmo3HaBaThb IMPOSIBICHHE M3YyUYEHHBIX (U3MUECKUX  SBJIEHUH B
OKpY’KalollleM MHpe, B TOM uHclie (U3NUYECKUE SIBJICHUS B MPUPOJIE:
IPUMEPBI IBMXKEHHSI C Pa3IU4YHBIMU CKOPOCTSAMH B YKMBOM M HEKUBOU
IPUPOAE, NEUCTBUE CWIBI TPEHUS B NPHUPOAEC M TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJeHMs HA KUBOM OpraHu3M, IJIaBaHUE PbIO, pplyaru B
TE€Je 4YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh NPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISTH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHN) PU3HUECKUX SBIICHUN;
OMKCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (PU3NUYECKHE SIBJICHUS, UCHOIb3Ys
¢usznyeckue BeIMUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJIa TpeHus, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Tasa),
BBITAJIKMBAIONIAs] CHJIa, MEXaHWYecKasg pabdoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbI, KO3()(UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), NMpPU ONHUCAHUHM NPABUIBHO
TPAKTOBAaThb  (PU3UYECKUIl  CMBICA  HCHOJb3YEMBIX  BEJIMYUH, MX
0003HAaUEHUA W €IUHUIBl (U3MYECKUX BETUYHUH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMHU BEIMYHMHAMU,
CTPOUTDH rpaUKH U3yYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SIBJICHUS U MPOIIECCHI,
WCIIOJIB3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUs pbruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOMN
OHEPruM, MpU HTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H
3aMKMCBIBATH €T0 MATEMATHYECKOE BHIPAXKECHHUE;

OOBSACHATH (PU3HUECKUE SIBJICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh MPUYUHHO--CIIEACTBEHHBIE CBS3HM, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ onopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHU, (PU3NUYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemar pacu€THble 3amadyd B |—2 JEWCTBHS, HCHOJB3YSd 3aKOHBI U
dbopmyIbl, CBsI3bIBAIONIME (DU3MYECKHME BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIJIOBUS 3a/1a4y 3alUChIBaTh KPATKOE yCIIOBUE, MOJICTABISATh (hU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH PACUEThI, HAXOAUTh CIIPABOYHBIE
JaHHBIE, HEOOXOAUMBIE Uil PELICHUS 3a]1ay, OLIEHUBATh PEAIUCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKON BETUYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEHIUTh TPH MOMOIIU
($u3NYECKUX METOOB, B OIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (rumoresy),  pa3iuyaTb W HMHTEPIPETHUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJIUTh OWIMOKM B XOJI€ OIbITa, JAeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMNBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUN  WIH
buznuecKux CBOMCTB Te: bopMyIMpOBaThH MIPOBEPSIEMbIE
MPEANOIOKEHUs, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PY10BaHuU,
3aMUCHIBATH X0/ OMbITA U (DOPMYJIUPOBATH BHIBOJIHI,

BBITIOJIHATh MPSMbIE W3MEPEHUS PACCTOSHHS, BPEMEHHM, MAacCChl Tena,
o0béMa, CHUJBI M TEMIEpaTypbl C KCIOJIB30BAHUEM aHAJIOTOBBIX M
nu(QpOBBIX MPUOOPOB, 3aNMUCHIBATh MOKa3aHUS NPUOOPOB € YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BETUYUHBI OT
JIpPYrol ¢ HCIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHM (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXYIIErocs Tela OT BPEMEHHM JBUKCHHS TeJa, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKH MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTA OT YJIMHEHHS MPY>KUHBI, BHITAIKUBAIONIECH CUIIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJa U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT TNIyOUHBI, HA KOTOPYIO TIOTPYKEHO TEJO, YCIOBHIA
IJIaBaHUsl TeJ, YCJIOBUM paBHOBECHUsS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIENIOBaHUS, COOUpAaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHHs, CIeAys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYEHHON 3aBHUCHUMOCTH (U3WYECKUX BEIUYUH B BHJE
NpPEeUIOKEHHBIX TaOIUIl W TpauKOB, AENaTh BHIBOJABI MO pe3yibTaTam
UCCIIEIOBAHMS,

NPOBOJUTH KOCBEHHBbIE H3MEPEHUS (HU3MUECKUX BEIUYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPIOTO Tena, Cuja TPEHHUS CKOJIBKECHHS,
JaBJIeHWEe  BO3JyXa, BBITAIKMBAIOWIAs  CuUja, JCHCTByIOIIas Ha
HOTPY>KEHHOE B JKUAKOCTH TEJO, KOA((MUIMEHT IOJIE3HOTO JIEHCTBUS
OPOCTBIX MEXaHW3MOB), CJelysd MpPeUIOKEHHOW HWHCTPYKLUUHU: TIPH
BBITIOJTHEHUH HW3MEPEHU coOMpaTh SKCIEPUMEHTAIBFHYIO YCTaHOBKY H
BBIUUCIISTH 3HAYCHNE UCKOMOW BEJIMUMHBI,

cO0JII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB M TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, NOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKkTepu30BaTb MPUHLMIBI JEHCTBUS M3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOH Ha UX omucaHus (B TOM 4HCIE:
NOJIINITHAKY, YCTPOWCTBO BOJOMPOBO/AA, THAPABIUYECKHA TIpecc,
MaHOMETp, BEICOTOMED, TIOPIIHEBON HACOC, ApEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaX (PM3UUYECKUX SBJICHUU U HEOOXOIUMBbIE (U3HUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpbl  (HAXOAUTh  HMHPOPMALUI0 O  IpUMepax)
MPAKTHYECKOTO HCIOJb30BaHUs (DM3MUECKUX 3HAHUU B TOBCEIHEBHOMN
XKU3HU A7 obecriedeHus] 0€30MacHOCTH MPH OOpaIleHNH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0pOBbS U COONIONEHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKaloUIel cpene;

OCYLIECTBJISAITh OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHete B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alTPOCOM, Ha OCHOBE MM CIOIITIXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBIICISATH
uHGOpMAIMIO, KOTOpas SIBISETCS NPOTUBOPEUMBON WM MOXET OBITh
HEJI0CTOBEPHOM;

MCTIONIb30BAaTh MPH BHITIOJHEHUH yUEOHBIX 33aJJaHUil HAyYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUecKoro - coaepKaHHsS, CIPABOYHBIE MaTEPHAIIBI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpUéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHusi UHGOPMAIIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIC U YCTHBIE COOOUICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB HMH(pOpMaAIMU (PU3MYECKOTO CONEpKaHUs, B TOM



yucie MyOJuYHO NenaTh KpaTKhue COOOIIEHHUS O pe3yibTaTaX MpPOEKTOB
WIM Yy4eOHBIX MCCIEJOBAaHUN, IPU O3TOM TPAMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALUECH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB W HCCIECJOBAHUM paclpeacisTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEUTh 3a BBIOJHEHWEM IUJIaHA JEWCTBUM, AaJEeKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaX B  JEATENBHOCTb  TPYMIbI,  BbICTpPAaUBaTh
KOMMYHUKATHUBHOE B3aNMOJCICTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHUX.

K konIy o0yuenus B 8 kiacce rnpeMeTHbIe pPE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITI0JIB30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEUIECTBA, KPUCTAIUNIMYECKUE U
amop(HbIe TeJa, HACBHIIIEHHBIM W HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAsS OHHEpPrus, TEIUIOBOM JBUTATEllb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apAl, JIEKTPUUECKOE T0JI€, TPOBOAHUKU
U AUDJIEKTPUKH, IOCTOSIHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMPEHUE W CKaTHe, Terulonepeaaya,
TEIJIOBOE PAaBHOBECUE, CMAYMBAHUE, KaWIISPHBIEC SIBJIICHUS, UCIIApPEHHUE,
KOHJIEHCAlusl, IUJIaBJIEHUE, KpUcTauM3auus (OTBEpAECBAaHUE), KUIICHHE,
Teruionepeaaya (TermIonpoOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
IIEKTPHU3aLMs TeJl, B3aUMOJECHCTBUE 3aps0B, JEHCTBUS AIEKTPHUUECKOIO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHUTOB, JIEHCTBHE
MarHuTHOTO IOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHIYKIHUs)
N0 ONHCAHWIO WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaThb NPOSIBICHHE M3YUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>KaloIllleM MHupe, B TOM 4Hucie (U3UYECKUE SBJICHUS B TPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE U KalWUISIpHbIE SIBJICHUS B MPUPOJE,
KpUCTaulbl B Tpupoae, uznyuenue ConHila, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MmoyitocoB, posib MarHUTHOTO MOJS JUIS JKU3HHU Ha
3emuie, NOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKH) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Teld U (PU3UUECKUE SBIICHUS, UCIIOIb3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHS YHEPIHsl, KOJTUYECTBO
TEIJIOTHI, yJeJdbHAs TEIJIOEMKOCTh BEUIECTBA, yHAelbHasg TEIIoTa



IUTaBIICHUS, YJENbHas TeIUIoTa MapooOpa3oBaHUs, YJElbHas TeIIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBHUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AyXa, JJIEKTPUUYECKHU 3apsj,
CWJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIICHME  BellecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOTO0  TOKAa), MpU ONHWCAHWM [PABWIBHO TPaKTOBaTh
¢u3nYECKUit CMBICTT MCIOJB3YEMBIX BEITUYMH, 0003HAYCHHS U €IUHHIIBI
(u3NYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLINE JIAHHYIO
(U3NYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UUYECKUE SIBICHUS M IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOpUU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsaa, 3akoH Oma JJis ydacTKa LEeNu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHHMs DJHEPrUH, IIPU ITOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMATHYECKOE
BBIPAKEHUE;

OOBACHATH (M3NYECKUE NPOLECChl W CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHHI,
(bu3nYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJB3YysS 3aKOHBl H
(GopMyibl, CBsI3bIBAIOLIME (DU3MUECKUE BEJIMYMHBI: HA OCHOBE aHalIM3a
YCIIOBUS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JAHHBIX I pelIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOJUMbIE il €€ pelIeHUs, NPOBOAUTH Pacy€Tbl M CpPaBHUBATH
MOJy4Y€HHOE 3HauUeHUE (PU3NYECKON BETUUYHUHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh TpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ys ONHMCAHWE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSAEMOE MPENINOJOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSIKA
IIPOBENICHUSI HCCIIEOBaHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYEeCKUX CBOMCTB Tell (KaMWJIISIPHBIC SIBICHMS], 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa U3JIydarolled (HOorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPHI KUAKOCTH U
IVIOIAAN €€ TOBEPXHOCTH, JJIEKTpU3alMs TeJI M B3aUMOJECHCTBUE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3allisl MarHUTHBIX TMOJEeH MOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (POpPMYIHpOBATH
IIPOBEPSIEMBIE MPEATIONIOKEHNS], COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJ1 ObITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHUS  TEMIEpPaTypbl, OTHOCHTEIbHON
BJIQXHOCTH BO3/lyXa, CHWJIbl TOKa, HANPSDKEHHS C HCIOJIb30BAaHUEM
AaHAJIOTOBBIX NPUOOPOB MU JATUYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 331aHHOM a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJNUTH UCCIIET0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEJIMUUHBI OT
OpYyroi C  HCHOJIb30BAaHUEM MpPSAMBIX  HM3MEPEHHl  (3aBUCHMOCTH
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA IONEPEUYHOTO
CEUEHUS U YAEIBbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJHUK, OT HANpsHKEHUs] Ha IPOBOJHUKE,
UCCIIEOBAHUE TIIOCIENOBAaTEIBHOTO U NApauIEIbHOTO  COEAVHEHHMN
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, CIenys NPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOiMIl U TIpadHKOB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM MCCIEIOBaHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpeHUs (HU3MYecKux BeAUMYMUH (ylenabHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTHBJIEHUE MPOBOJHUKA, padoTa H
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKA): IUJIAHUPOBAaThb H3MEPEHHs, COOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOKEHHON MHCTPYKLUH, U
BBIUUCIISTH 3HAUEHUE BEJIMUUHBL;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe € J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepu30BaTh MPUHLMIBI  JEHCTBUS  HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA KX ONUCAaHUA (B TOM 4YHCIE:
CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETUUK DJIEKTPUUECKOW DHEPIHH, 3IIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HArPEeBATEIbHbIE IEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
NPETOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOJABUTATEIb IOCTOSIHHOTO TOKA),
UCIOJIB3Ysl 3HAHMUA O CBOMCTBax (DU3MUECKHUX SIBICHUN W HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U H3MEpPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUKOCTHBIN
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMIPOMETP, IABUTATENb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI 3JIEKTPUYECKUX



Heneil ¢ mociaen0BaTeNIbHBIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUECHHMSI JIEMEHTOB IEKTPUUECKUX LETEH;
OPUBOJUTH  MpUMEphl  (HAXOAWTh  HMHPOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUNA B TOBCEAHEBHOM
KU3HU s obecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIONCHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOILIEH CpEE;

OCYLIECTBIATh MOUCK HMHPOpMaMK (U3UUECKOTO COJEpKaHUS B
WuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHUM W NYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATh  HUH(POpPMAIIMIO, KOTOpas
SIBIISIETCS] MPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
MCTIOJIb30BaTh MPH BHITIOJHEHUH yUEOHBIX 33JaHUIl HAYyYHO--TIOMYJISPHYIO
auTepaTypy  (pu3MUecKoro - coaepkKaHHs, CIPABOYHbIE MaTEepUalbl,
pecypcsl cetu MHTEepHET, BIageTh NpuéMamMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mass uHPOpMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUUYECKOTO
COJEpKaHusi, B TOM 4YHuCl€ MyOJUMYHO TMPEACTABIATh PE3YIbTAThI
IPOEKTHOM WJIM HCCIIE0BATENIbCKON NEATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapat Kypca (usukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINECH;

IOpU BBIIOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]auaMH, CJIIETUTh 3@ BBIIIOJHEHUEM IJIaHA JEUCTBUN U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAT B
JeSITENIbHOCTh TPYIIIBI, BEICTPAUBATh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3periarbh KOH(IUKTHL.

K koH1y o0yueHus B 9 kijiacce npeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTCcu€Tra, MaTepualbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHHOCTh MEXaHUYECKOTO JBIKECHUS, JIeopmarius
(ympyrasi, mjgacThyeckasi), TpPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP TSHKECTHU, a0COJIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTabHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TIOTJIOMICHMSI, alb(da-, 6eTa- U raMMa-u3IIydeHHUs,
W30TOIIbI, SIZIEPHAsl SHEPIeTHKA;



pasznuyarh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJMHEWHOE IBUKEHUE, CBOOOIHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, pEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMXKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE paciupoCTpaHEHUE, OTPAXKEHUE U IPEIOMIICHUE
CBETa, IOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro cera B
CHEKTp M CIOXEHHME CIEKTpaJbHBIX I[BETOB, JUCIEPCHUsl CBETa,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHENYATOrO CIEKTpa
U3JTy4YEHUs) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE MW3YYCHHBIX (PU3NYECKHUX  SIBICHHM B
OKpy)XarolleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTJIUBBI, ABMKEHUE MIIaHeT COJTHEYHONW CHUCTEMBI, PEAKTHUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSATUE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 05XO, I[BE€Ta Tell,
ONTHUYECKHUE SBJIEHUS B MPUPOJAE, OMOJOTMYECKOE NEWCTBHE BHUIMMOIO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4YEHMH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Iy4yH, pPaJAHMOAaKTUBHOE H3IIy4YE€HUE
OPUPOAHBIX MHHEPAJOB, JEHCTBUE pPAJUOAKTUBHBIX H3IYYEHUH Ha
OpraHu3M 4eJIOBEeKa), IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIAEIATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUZNYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA Tel U (PU3UUECKUE SBIICHUS, UCIOIb3YSI
¢u3nueckue BeIWYUHBI (CpedHsss W MIHOBEHHAs CKOPOCTh Tela Ipu
HEPaBHOMEPHOM JIBIDKEHHH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHMS, CWa YIPYrOCTH, CUIa TSKECTHU, YCKOPEHHE
CBOOOJIHOTO TMAaJCHUS, BEC Tejla, HUMIYJIbC Tejla, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs DJHEprus Tena,
MOJHSTOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS DHEPIUsl CKaTou
NPYXKUHBI, KUHETHYECKas »SHEprus, IOJHAs MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KoieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTellb MPEJIOMIICHHUS CPENbl), IPU ONMHCAHUH
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMBIX BETUYHH,
0003HaUEHUA W €IUHUIBl (U3MYECKUX BEIUYHUH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIMYUHAMH,
CTPOUTDH rpapUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIUHU, 3aKOH BCEMHPHOIO TATOTEHUS,



OPUHLUI CYNEpPHNO3UIMN CHWJI, NPUHIUI OTHOCUTENbHOCTH [amumies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHUS HMMITYJIbCa, 3aKOHBI OTPAXCHHS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MaCCOBOTO YHCET
IpU SJEPHBIX PEAKUMSIX, NPU 3TOM JaBaTh CIOBECHYIO (HDOPMYIUPOBKY
3aKOHA U 3allUCBIBaTh €r0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSACHATh (U3MYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYAIMi MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BHISBISATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3U, CTPOUTH OOBsCHEHHWE U3 2-3
JIOTMYECKHX IIAaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3aJayd  (OMHparolIdecss Ha CHUCTeMy #3 2-3
YpaBHEHUI ), UCTIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PUINYECKUE
BEJIMUYMHBI: HA OCHOBE aHaJlIM3a YCJIOBHUS 3a/Jayd 3alMChIBaTh KpaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OIICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUs (HU3MUecKoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYKHO pELIMTh IPU [OMOILU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HUCCIEIOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABWIBHOCTh TOPSAKA
NPOBEJCHHUS  HWCCIEAOBAaHWA, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3ysbTaThl HA0JIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl DHEPIHH, 3aBHUCHMOCThH Teproja KOJeOaHU MpPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUMN, MPSMOJIMHEITHOE pacpOCTpaHEHUE CBETA,
pasnokeHre 0esoro CBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKeHUs B
TUIOCKOM 3epKajie W CBOWCTB HM300pakeHHsS TpeaMeTa B coOMparomieit
JvH3e, HAOMIOJCHHUE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOATENLHO CcOOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
o0OpyllOBaHUS, OMNHMCHIBaTh  XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(bopMyIUpOBATH BBIBOIBI;

MPOBOJUTH TMPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHH, OMpenemsisl
CpellHee 3HAaYeHHe u3MepsAeMOl BeNIMUYMHBI ((POKYCHOE paccTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MEpUTENHHOTO MPUOOPA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (M3MYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TIPSMBIX W3MEpPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBIDKEHWU O€3 HaydalbHOW CKOPOCTH, IMEpPHOjIa
KoJIeOaHMH MaTeMaTHYECKOIO0 MAasTHHUKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yria OTPpaXEHWs CBETa OT yIJIa MAaJeHUS W yIJia MPEeJOMIICHUS OT yria
najieHusi): IUIAaHUPOBATh HCCIICIOBAHUE, CAMOCTOSTEIBHO COOUpaTh
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCUMOCTHU
bU3MYeCKUX BEIMYMH B BHUAC TAOIWIl W TpauKOB, JenaTh BHIBOABI I10
pe3ybTaTaM HCCIICIOBAHNS;

MPOBOJUTh KOCBEHHBIE HU3MEpPEHUsS (PU3UYECKUX BEIHYMH (CpEIHsIs
CKOPOCTh M YCKOpPEHHE Tejla TIPpU PaBHOYCKOPEHHOM JIBIKCHHH,
YCKOpPEHHUE CBOOOJHOTO IMaJieHUs, KECTKOCTh MPYXKHUHBI, KOIPDUIUEHT
TPEHUSI CKOJBKCHHUS, MEXaHWYecKas paboTa W MOIIHOCTh, YacCTOTa H
nepuosl KoneOaHWi MaTeMaTH4eCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas Cuja coOuparomed JIMH3bI, PAJAHMOAKTUBHBIA  (OH):
IJIAaHUPOBATh M3MEPCHHS, COOMpPaTh SKCIEPUMEHTAIBHYI) YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUs, CICTys TPEIIOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEIIMYMHBI M aHATM3UPOBATH TIOJYICHHBIC PE3YyIbTAThI C yIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUH;

coOJIr01aTh TIpaBUJIa TEXHUKH 0€30MaCHOCTH MPH paboTe ¢ Ja00paTOPHBIM
000opy1oBaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepHalbHas TOYKA, aOCONIOTHO TBEPAOE TENO, TOUYCUHBIH HCTOYHUK
CBeTa, Jyd4, TOHKas JMH3a, IUIAHETapHAas MOJCIbh aToMa, HYKJIOHHas
MOJICJTh aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIMIBI JEUCTBUS M3YYCHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, NATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TIEepPUCKOIl, (QoToamnmapar, ONTUYECKHE CBETOBOIHI,
CIIEKTPOCKOM, J03UMETp, Kamepa BunbcoHa), HWCHOIB3YS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUH UM  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBI U CXEMATHUYHBIC PUCYHKH MU3YYCHHBIX TEXHHUUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX IMPHOOPOB M TEXHOJIOTHYECKHX ITPOIIECCOB
IpU pelIeHUH y4eOHO--TIPAKTHYECKUX 3aJad, ONTHYECKHE CXEMBI JIs
MOCTPOEHUS U300pAKEHUI B IJIOCKOM 3€pKajie U coOMparouieil JIMH3e;
NPUBOAUTH  NpUMEphl  (HAXOAuTh  WHGOPMAIMIO O  MpUMEepax)
MPAKTHYECKOTO MCIIOJIB30BaHUS (PU3MYECKUX 3HAHUM B ITOBCEIHEBHOM
XKU3HU I obecrieyeHus: 0e30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHUS 3J0POBBS W COOJIIOICHUS
HOPM IKOJIOTHUYECKOTO TIOBEJICHUS B OKPY>KaroIIeh cpejie;



OCYIIECTBIATh TMOUCK HWHGOpManuu (U3UYECKOTO COJICpKaHUS B
HuTepuere, caMOCTOATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aIPOC, HAXOIUTh
MyTH OMpeesIeHUs] JOCTOBEPHOCTH TMOJYYEHHON MH(OpMAIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUM U JTOTIOJTHUTENbHBIX HICTOYHUKOB;

MCIIOJI30BATh MPHU BBHIMOJIHEHUU YUEOHBIX 3a/IaHUi HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (pu3mdeckoro - coiepxaHus, CIpPaBOYHbIE MaTepHAalIbI,
pecypcbl ceti MIHTepHET, BIaAeTh NpUEMaMi KOHCIIEKTUPOBAHHSI TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3ZaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILIECHUS HAa OCHOBE
uH(pOpMaIIUU W3 HECKOJIBKMX MCTOYHUKOB (PU3UUYECKOrO COJEp KaHMs,
nyOJUYHO MPECTABIATh PE3YbTAThl MPOEKTHON MJIM UCCIIEN0BATEIbCKON
JESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yUYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U CONPOBOXKIATh
BBICTYIUICHHE TIIpe3eHTale ¢ Yy4éToM OCOOEHHOCTEW ayAuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmorexa [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hpupode https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHBL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJI MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockHe BewecTsa https://m.edsoo0.ru/7f416194
59 JIBrKeHre 1 B3aUMOICHCTBUE YACTHUIL 5 1 bubnmoreka [JOK
' BEIlIECTBA https://m.edso00.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetectRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHUue U B3auMo/jieiicTBUE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuoreka [JOK



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
bubmuoreka [JOK

33 (una. Brer o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya nasiaeHus TBEPAbIMUA 3 bubnnorexka [HOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOE AapCHIe 0 https://m.edso0.ru/7f416194
44 JleficTBrE KUIKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro nio pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpIrus
bu6mmorexa [IOK
>1 Pabora i MomHOCTS 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne n/m P Konrpouabusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. TensioBbie IBJICHUSA
. bubnuotexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SUICKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpouabusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro bu6mmorexa [IOK
1.1 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B3aumopeiicTBre Te 20 1 3
MMOACHETBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aK0OHBI COXPaHE 10 3
KOHPHL COXpateii https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHndecKue BOJTHBL. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl 1 onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea S. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bub6nuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBiieHus pupoabl
2 du3nyecKue IBICHUS 1
3 du3nyecKkue BeIMIYUHBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUHKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBI0 MOIENEH
VYpoxk-uccienoanue "l[IpoBepka
6 TUIIOTE3bI: JAIHOCTH MOJIETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosble, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBI>KCHUE YaCTHUII BEIICCTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITH 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
1 BoJbI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
«IlepBoHauanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 CKopocTs. EMHHLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu 1 BpeMEeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInorHoCTh BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTHU TBEPJIOTO TEJa
18 Pemenue 3amad nmo treme "[lnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3auMoeicTBus ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydyeHue

3aBUCHUMOCTH PACTAXKCHHUA



https://m.edsoo.ru/ff0a0378
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edsoo.ru/ff0al778
3amad 1o Teme "Cuiia TshKecTH

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmorexa [IOK

24 Nsmepenne cun. JlmHamomeT

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
26 10 OJTHOM IPSIMOI bubmorera [JOK
2P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOAs CHIT

97 Pemenue 3agau no reme
"PaBHoneiicTByrOMIast crr"

78 Cuiia TpeHus u e€ Bupl. TpeHue B bubnnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3ydeHue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUS H bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pemrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3o0paxeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
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cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas pabora mo remam:
«MexaHn4eckoe JABIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['pacduueckoe m3o0pakeHne CUIY,
«Cuie»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a OT 00bEMa bubmorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEePaTyphl
Ilepenaua naBneHus TBEPALIMU

35 TenpaNI[[H mi KOCTSIMM U f")aﬂ3aMI/I bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud no reme «/lapinenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coob

OODIHATOTIHECA COCY IR https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmiorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJIECHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme "
ATtmocdepHoe naBieHue"”
JlelicTBUE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpeznenenne
48 BBITAJIKUBAIOIIIECH CUJIBI, bu6mmoreka [IOK
JEHCTBYIOLIEH HA TEJIO, IOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
Jlaboparopnast paboTta 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJIa»
bu6mmorexa [IOK
>0 llnapatte Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas paboTta
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpeereHue e€ rpy30mno bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bub6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o Teme

53 «/laBrieHue TBEpIBIX TEM, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

> Mexartiieckas padoa hitps://m.eds00.ru/ff0a3f82

bu6mmoreka [IOK

> Montsoets. EAmmittst MomocTH hitps://m.eds00.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH 1
noabéMe 1o Jjiectauie"

57 [Ipoctele MexaHu3Mbl. Peryar.

PaBHOBecue cui Ha peiuare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peryara»

Pemenue 3anau o teme «Y cloBus bu6mmorexa [IOK

59
PaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
MJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICTICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KonTponbhas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

PesepBHrlit ypok. Pabota ¢ Tekctamu
1o Teme "MexaHndeckoe JBMKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubrii ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "Padota. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hdara uudgponbie
Tema ypoka KonTpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHUHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOr0 COCTOSTHUMN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISPHO-KUHETUYECKOU TEOPUH
bu6mmoreka [JOK
5 Kpucranimyeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciiupeHue u cxaTmue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUSI 1
YaCTHII
9 Buytpennss sueprusi. Crioco6st 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmunoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOIro OanaHca. bubnuoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEMI000MeHa P CMEITUBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM IIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnnorexka [HOK
yIEeJIbHOM TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO TaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXxa"

bubmunoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIPCACIICHUC
BJIA)KHOCTH BO3ayXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurateneif. [TapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOpaHus

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHUS U ITPEBPALICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
H3MeHeHune arperaTHbiX COCTOSIHUI
BelrecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

29

KonTponbHas pabota mo teme
"TensoBele aBieHus. M3mMenenue
arperaTtHbIX COCTOSIHUH BelecTsa'

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsAT0B

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
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B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsikeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEN
Hocurenu snexTpuueckux 3apsiaoB.
33 OnemeHTapHbI 3apsn. CTpoeHune
aToMa
34 [IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U TADJIEKTPUKH"
39 DNEeKTpUYECKUM TOK B METaLJIax, bubnmoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIe
4acTu
Cuia Toka. JlabopatopHas pabora
bubmuoreka [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3mepenue u peryampoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTh

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONIEPEYHOT0 CEYEHUs U MaTepuana"
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 71s yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas padora "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HANIPSHKEHUN ITPU 1 bubnuotexa [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle
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Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpeneenue
52 a60TpLI u Ili/IOH_II}IjOCTI/I 3JIeKTpI/IquK0r0 Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a U UX ’ bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCTOSIHHBIN
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHIEKTPUUECKHE 3aPSIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUYECKUN TOK"
56 IlocTostHHEIC MAarHUTEI, UX
B3aHMOJIEHCTBHE
57 Ypok-uccnenosanue "M3ydenue bubnmoreka [JOK
M0JIeH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bubmuoreka [JOK
58 3eMJIH U €ero 3HaYeHue JUIS )KA3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neiicTBUS MarHUTHOTO
T0JIs1 Ha MPOBOAHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb TOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue u usyueHue
paloThl 3eKkTpoaBUraTess"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnprTer @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS DICKTPUICCKOM SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MAarHUTHBIE SIBJICHUS"

65

KonrponsHas pabora o teme
"DNeKTpuUeCcKue U MarHUTHBIE
SIBIICHUS "

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

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIii ypok. Pabora ¢ Tekctamu

" . bubnnoreka [HOK
o7 HO TEME HOCTUOHHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o teme "MarHuTHsbl€e siBiIeHUs"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOTPAMME



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

9 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:‘/-l] Tewa ypoka Bcero Konrporenpie  Ipakriieckue II/I[:;:CHI/ISI :)I;I[()l;l:())]::’:eﬂbﬂble
padoThI padoThI pecypeni

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOYKa

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bubnunoreka [IOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [JOK
NIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIHHEHHOE

4 nBukeHue. CpeHsiss U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 bubnmnoreka HOK
JBUOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpexnenenue

7 YCKOPEHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHW>KEHHUH IO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUXKEHUE 110 1 bu6nuorexa LIOK

okpyxHoctH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTETHHOE YCKOPCHHE
1 [1epBeiit 3akon HeroToHa. Bektop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6muoteka [JOK
PaBHOpelicTBYrOIIAs cruita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnmnorexa [JOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npyUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaympyroemu. Saron I'ya im0tz
16 Pemenue 3amau mo reme «Cuia
YIPYTOCTH»
17 Jlaboparopnast pabota «Onpezaenenne bubnmnoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cua Tperns https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bubnunorexa LIOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpeznenenue bu6nunorexa LIOK
Kod(duUIeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koupepenius "JIBuxeHue Tel

23 BOKpYT T'PaBUTAIIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuxu"
Pemrenue 3agad mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUYeCcKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHONW TOYKHU.

26 AOGcomoTHO TBEPOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS

27 MowmenT cuinsl. LeHnTp TsKECTH

28 Pemenue 3agau nmo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTp Tspxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTE MO

29 TeMe "MexaHn4uecKoe ABHKEHNE bubnmorexa HOK

. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
Kontponbnas paboTa mo teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenue 3aau mo reme "3akoH bubnuotexa [JOK

32 \

COXpaHEHUs1 UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpok-koupepenius "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa [TOK
P H https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CHIIBI bubmuorexa [IOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «OrnpezaeneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBHKEHHUH TeJa 1Mo
TOPU30HTAIILHON TOBEPXHOCTH
37 CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanbHas sHEprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «M3yuenue bubnmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bu6mmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTu4ecKuil ¥ Npy>KUHHBINA
MasiTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuoja KojebaHui OT KECTKOCTH Bubmmorexa [IOK
puoz https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Ipy3a»
45 [IpeBpaiienue sHepruu npu

MeXaHHYECKUX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YJaCTOTHI U TIEpHO/Ia KoJeOaHn i
OPY)KUHHOTO MasTHHUKa»

bubnuoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHni
rpy3a, NOABELIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BOJHBL. CBOWMCTBA
MEXaHU4eCKHX BOJIH. [IpogosibHbIE U
MOTIEPEYHBIE BOJTHBI

VYpoxk-koHpepeHnuus "MexaHnueckue
BOJIHBI B TBEPIIOM TeJI€.
CelicMuyeckue BOJHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTEI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

Ypok-koHpepeHus "YIbTpa3ByK u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJIBHOM pabOTE MO

TeMe "3aKOHbI COXPaHEHHSI.
MexaHuueckue KojieOanusi U BOJIHbI"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbhas pabota no teme
"3aKoHBI COXpaHEeHHs. MexaHn4ecKue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNEeKTPOMarHuTHOE TOoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH IS COTOBOI CBA3H"
Vpok-uccnenosanue "M3yueHue
P . 1 bubmuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpenenexHue
60 YaCTOTHI U JJTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DnekTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko lc;I::Tb cBeTa Bonlliosme CBOICTBa bbmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. IIpsaMonuneitHoe
62 acpocCTpaHEHUE CBeTa. 3aTMEHUS bbmmorexa [TOK
pactpocip ' https://m.edso0.ru/ff0b3658
Comnna u JIyHsr
3aKOH OTpa)KE€HUs CBETA. 3epKaja.
63 Pemenue 3amau Ha IpUMEHEHHE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
[IPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TosniHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonps3oBanme MOTHOTO BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
66 Jlaboparopnas pabota "HccrnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOTO JTy4a OT yTIJIa MaJIcHUus Ha
rpaHulie "BO31yX-CTEKIJIO

nn

Ypok-koHpepermus "Micnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300paKeHM B TMH3AX bubmorexa LOK

https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota "Onpenencaue
70 (hOKYCHOTO PACCTOSHUS M ONITUYECKOM bubmmorexa [JOK
. " https.//m.edso0.ru/ff0b4206
CHJIBI COOMpArOIei TNH3BI

71 Ypok-koupepenmus "OnTudyeckue bubnnoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 ['a3 xak ontuueckas cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "JledexTr
3penus. Kak coxpanurs 3penue"

Pa3noxxenue 6enoro ceera B CEKT.

74 OnbiTel HetoToHa. CriokeHne bubnuotexa [JOK
CIEKTpaJIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
Jlabopartopnast pa6ota "OMBITHI 11O
pasioXeHuto 06eJ10ro cBeTa B CIEeKTp U Bt OK

75 BOCIPUATHIO LIBETA IPEIMETOB IIPU UX nosmorexa I

HaOJIIOCHNH Yepe3 [BETOBbIE
¢buabTphr"

https://m.edsoo.ru/ffOcOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpakuus’"
77 Omnsitel Pe3epdopaa u rutanerapras bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u OronieHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo0.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE NIpEBpALCHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6mmoteka IIOK
"PagnoakTuBHBIE IpEBpaIeHUs" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmnanga
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
86 1/131?1 CHI/IS(Ib BpH upojae MJIC UIIHE Bubmmorexa [IOK
i | PHPOE, MEAMIATE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHble peakuun. 3aKOHBI
87 ccf[x paHeHEH 3aH${ OBOT'O U MacCOBOI'O Bubmmorexa [IOK
P PAR https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amnau no reme "SnepHeie
peakuuu"

90

91

92

93

Peakuuu cunTe3a U 1eneHUs A1ep.
Wcrounuku sHeprun ConHua U 3BE31
Ypok-koudepennus " nepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIC
opraHu3msI"

[ToaroToBka K KOHTPOJIBHON paboTe 110
TeMe "OJIEKTPOMArHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBsie siBieHUs"

KontposbHas paboTa mo teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbic sBieHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpEeHUE, 06001IEHNE.
JlaGopaTopHble paboThI 110 KypCy
"B3aumoneiicteue ten"

bubmnoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX M Ka4YE€CTBEHHBIX 3aa4 110
teme "TemnoBsie npouecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTropenue, o6o0menue. Pemenue
paC'-IeTHI)IX 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "KIIJI TennoBeIx apuraresci”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

97

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 33]1a4 110
teme "KIIJI anekTpoycTtaHOBOK"

bubnuoreka LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIeHNE.

bubnuoreka LIOK
%8 'J'Ia6opaTop HbIC P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [JOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabota ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabota ¢
101 TekcTaMH 110 Teme "CBeTOBEBIE 1 bubnnorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTaMmu 110 TeMme "KBanTtoBasd u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



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




YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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