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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3Mke Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOKEHUI U TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrPaMMBbI, TPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuérom (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMbl 10 (U3UMKE HAMPaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHONW T'PaMOTHOCTH OOYYaIOIMUXCA M OPTaHU3alMi0 H3y4YeHUs
bu3uKM Ha ACSATENLHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yUUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METaNPeIMETHBIM pe3yibTaTaM OOYy4eHHUs, a TAKKe
MEXIIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha ypPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIWBAET paclpeesicHne yaeOHOro MaTepuaa
1o rogaMm oOy4yeHus (IO KJjaccam), MpejiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTD
U3Y4YEHHUsI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA IMPEAMETHOrO COAECPKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaroIInXcsl.

[Iporpamma mo ¢usuke pazpadoTaHa C I€IbI0 OKa3aHUS METOJAMYECKOU
MOMOIIM YYUTEIO B CO3IaHUU pabouel MporpaMMbl 0 Y4€OHOMY MPEIMETY.

®duzrka ABIAETCA CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX YYCOHBIX
PEIMETOB, TIOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U
SBICHUN, W3y4yaeMbIX XUMHEH, Ouosorueii, actpoHomued u ¢GU3NIECKON
reorpadueii, BHOCHT BKJAJ B E€CTCCTBEHHOHAyYHYIO KapTUHY MHDA,
IpeIoCTaBIsIET Hauboyiee sCHble OOpa3lbl MNPUMEHEHUs] HAy4dHOro MeTojaa
MO3HAHUSA, TO €CTh CIIOC00a MOIYIEHUS JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00y4JaronIuxcsl.

WN3ydenne Qu3uku Ha 0a30BOM ypOBHE MpEAIOJaracT OBJaJICHHE
CIENYIOINUMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

® HAay4yHO OOBACHSTH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e UHTEPOPETUPOBATH  JIAaHHBIE U HCMOJB30BaTh  HAy4YHbIC
JI0Ka3aTeNbCTBA ISl TOJIy4€HHUS BBIBOJIOB.

Henu wusydyeHus (PU3UKK Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanusi ydeOHOro mpeamera «®Dusnkay B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamu3yronmx
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pelIeHUEM



Komrernn MunucrepcrBa npocseienus Poccuiickoit @enepanuu (IpoToKoa OT 3
nexadpst 2019 r. Ne [1K4BH).
Hesun uzyyeHus pusuku:

MpUOOPETCHHE WHTEpPeca W CTPEMIJICHHS OOYyJaromuxcs K HaydHOMY
W3yYCHUIO TPUPOJBI, Pa3BUTHE HX HWHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CITOCOOHOCTEM;

pa3BUTHE TPEACTABIICHUNA O HAYYHOM METO/IE MMO3HAHUS M (POPMHUPOBAHUE
MCCIIEI0OBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa HW3ydCHUS
OCHOB CTPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;
dbopMupoOBaHUE TIPEACTABICHUH O POIM (U3MKU JUISI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TIPEACTABICHHM O  BO3MOXHBIX  cdepax  Oymymiei
poecCHOHATBHOM JIEITCIIbHOCTH, CBI3aHHOW C (PU3HMKOM, MOJATOTOBKA K
JTanbHEHIIIeMy OOYICHHIO B ’TOM HAIpPaBIICHUHU.

JloCToKEHHE 3THUX IIeJel MporpaMMmbl MO (U3UMKE HA YPOBHE OCHOBHOTO
oO1mrero o0pa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBbIX, JJIEKTPUUYECKMX, MAarHUTHBIX U KBAHTOBBIX
SBIICHUSIX;

NpUOOPETEHNE YMEHUHN OIUCHIBATH U OOBICHATH (DM3HUECKHUE SIBICHHS C
UCTIOJIb30BAaHUEM TIOJTYyICHHBIX 3HAHUIA

OCBOCHHME METOAOB pELICHUS IMPOCTEUIIMX pacdyE€THBIX 3amad ¢
UCIOJIb30BaHUEM (PU3MUECKHX MOJENeH, TBOPYECKUX U MPAKTHKO-
OPHEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHI HaOI0aTh NPUPOIHBIC SIBJICHUS U BBINOIHATH OMBITHI,
nabopaTropHble  pabOTBl W DKCIEPUMEHTAIbHBIE  HCCIEIOBAaHUS C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ MHPOpManuen (HU3MUECKOTO COACpPKAHMS,
BKJIIOUYasi HTHPOPMAILIMIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3MKHU, aHAIIU3 U
KPUTHUECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO €O cepaMu Npo(hecCHOHATbHON 1E€ATENbHOCTH, CBSI3aHHBIMU
C (Qu3MKO, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHUSIX (PU3UYECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHus oTBoaUTCs 238 vacos: B 7 kjiacce — 68 yacoB (2 yaca B Helel0), B 8
KkJjlacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEZIEIIO).

[Ipennaraemslii B nmporpamme 1no (pusuke nepedyeHb 1ad0paTopHbIX padboT U
OIBITOB HOCUT PEKOMEHIATEeNbHBIA XapakTep, YUUTENb JeJIaeT BIOOp MPOBEACHMUS



1a00paTOpPHBIX pabOT M OMBITOB C YYETOM HWHIUBUAYATbHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, CIHCKa SKCIEPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMbIX B paMKax
OCHOBHOT'O rOCyJapCTBEHHOT O JK3aMEHa 10 dusuke.



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B IO3HAHUM OKPY’KAKOLIEro Mupa.

®u3nka — Hayka o mpupone. SABneHus npuponpl. PU3HYECKHUE SABICHUS:
MEXaHUYECKHUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckne BenuuuHbL. M3Mmepenue Qusnyeckux BenudyuH. DuUznyecKue
npubopsl. [lorpemnocts n3mMepennii. MexxayHapoaHasi cucremMa eIMHHII.

Kak ¢usuka u gApyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TMPUPOIY.
EcrecTBeHHOHAy4YHBIM METOJ MO3HAHUA: HAOJIOJEHUE, TOCTAaHOBKA HAaY4YHOIO
BOIIPOCA, BBIABMKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE
HabOmonaeMoro siBiieHus. Onucanue GU3NUEeCKUX SIBJICHUN C MTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBBIC, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. @uznueckue npubOOPHI U MPONEAypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuuvie pabomul u onvimol.
1. OmnpeneneHue UEHBI JEICHUS MIKAIbl U3BMEPUTEIBLHOr0 Mprudopa.
2. HM3MepeHune pacCTOSHHUIA.
3. M3mepenne o0bEMA )KUAKOCTH U TBEPAOTO Tea.
4. Onpenenenue pa3MepoB MaJIbIX TEJL.
5. M3mepeHne temnepaTypbl HOPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHMs IO MPOBEPKE TMIIOTE3BI: JANBHOCTH MOJETA
niapvka, MylmeHHOro TOpPU30HTAIILHO, TeM OoJibllle, YeM OOoJbllie BhICOTA
IIyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEACHHS O CTPOCHHHU BellecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbI, WX pasMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBrkeHne dyacTtul BemecTtBa. CBf3b CKOPOCTH JIBM)KCHMS YACTHI[ C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopeilcTBue 4YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHHUE T'a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTAJUTMUECKUX) TeJ. B3auMOCBsI3b MEXIYy CBONCTBAMHU BEIIECTB B PAa3HBIX
arperaTHhIX COCTOSTHUSIX U WX aTOMHOMOJICKYIIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JTBUKEHHUS.



2. Habmonenue nuddysun.
3. HaOmronenue SIBIICHUH, O0O0BSACHSIOIINXCS NPUTSIKEHUEM WA
OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAI0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI MO HAOIIOICHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.

3. OmbITH MO OOHAPYKEHUIO NEUCTBUS CHIJT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOoelicTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUA.

SBneHne uHepuUMU. 3aKOH WHEpUMHU. B3aumonelcTBHe Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBWKEHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Tena.
[TnotHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BelecTna.

Cuila Kak XapakTepUCTUKa B3auMoJelcTBUA Tel. Cuila ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJICHUE TATOTEHUS U CUJia
TskecTH. Crila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHoxencTByromas cui. Cuia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUPOJI€ U TEXHUKE.

Hemoncmpayuu.

HabmtoieHre MexaHM4ecKoro JBH)KCHUS Tena.

N3MmepeHue CKOpoCTH MPSIMOJIMHERHOTO JIBHXKEHUS.
Habmtonienue siBeHUs HHEPIIUH.

Habmronenne n3aMeHeHrs CKOPOCTHU TIPH B3aMMOICHCTBUAN TEJ.
CpaBHEeHHE Macc MO B3aUMOJIEHCTBUIO TEIL.

O VAW~

CrnoxeHue cuJjl, HampaBJIEHHBIX 10 OJJHON MPSIMOM.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIIS U TaK J1ajee).

2. OmpepeneHue CpelHEW CKOPOCTH CKOJIBKEHHsSI Opycka WM HIapuKa I10
HAKJIOHHOM TJIOCKOCTH.
Omnpezenenue IIOTHOCTUA TBEPAOTO TEIA.

4. OmbITHI, JNEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (nedopmariun)
MIPYXUHBI OT TIPHJIOKCHHON CHITHI.

5. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJBXKEHUS OT
Beca TeJla U XapaKkTepa COMPUKACAIOLIUXCS MOBEPXHOCTEN.

Paznen 4. /[aBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra3os.



I[aBJ'IeHI/IC. Crroco0nI YMCHBIHICHUA W YBCIIMYCHUS NABJICHHA. I[aBJIeHI/IC rasa.

3aBUCUMOCTh JaBJeHUs ra3a oT o0bEMa, Temmeparypsl. llepemada naBieHus
TBEPABIMU TEJAMH, KUIKOCTSIMH M razamu. 3akoH [lackans. [IHeBMaTmueckue
MaIIfHbl. 3aBUCHUMOCTh JIABJICHUS >KUJIKOCTH OT TiIyOuHBL [ mapocrarmdeckuit
napazgokc. Coobuiaromuecs cocyasl. ['uapaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe AamieHue. [IpuuuHBI CyliecTBOBaHUS

BO3AYIIHON 000siouku 3emsn. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJIeHHS. 3aBUCUMOCTh aTMOC(EpPHOTO /TaBJICHUs OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.
JlelicTBHE XKUIKOCTH U ra3a Ha MOTrPYyKEHHOE B HUX TeEJIO. BrITankuparonas
(apxumenoBa) cuia. 3akon Apxumena. [lnaBanue ten. BozgyxonnaBanue.
JHemoncmpayuu.

O LA wWN e

N

3aBUCUMOCTbH JABJICHUS raza OT TEMIIEPATYPBHL.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mppasauyeckui nmpecc.

[IposiBienue nercTBrs aTMOC(HEPHOTO JIaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTU
T€JIa U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.
YcnoBue IiaBaHus TeN: IUIABAHUE WIIA MOIPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIIEHUS MJIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopuovie pabomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpy>KEHHOM B
JKHJIKOCTh YaCTH TeJa.

OnpeneneHre  BBITAIKUBAIOIIEH  CHJbL, JEHUCTBYIOIIEH HaA  TeJo,
MOTPYKEHHOE B KUIKOCT.

IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOUIEH CUJIBI, IEMCTBYIOLIEH HA TEJIO
B ’KMJIKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JCHCTBYIONIEH HAa TENO B JKUAKOCTH, OT 00bEMa NOrpYXKEHHOH B
’KMJIKOCTh YaCTH T€Ja U OT INIOTHOCTHU KMJIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHME JIOAKH U
OmnpeaeseHue €€ rpy30no bEMHOCTH.

Paszgea 5. PaGora u MOIIHOCTB. JHepPrus.
Mexanunueckas padbota. MOIIHOCTb.
[IpocTble MexaHU3MbI: pblyar, OJIOK, HAKJIOHHas IIOcCKocTh. IlpaBuiio

paBHOBecusi pbiuara. [IpumeHeHMEe TpaBWIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. Ilpoctsie
MEXaHU3MBbI B OBITY I TEXHUKE.

Mexanuueckass »Heprus. KuHernueckas M INOTCHIMAIbHAS SHEPIUs.
[IpeBpamienne 0JTHOrO BH1a MEXAHUYECKOM DJHEPTUU B APYroi. 3aKOH COXPAHECHUS
SHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopmuwvie pabomul u onvimol.

1. OmnpeneneHue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JABMKEHUU Tela

10 TOPU30HTAIILHOW ITOBEPXHOCTH.
2. HccnenoBanue ycaoBUI paBHOBECHS pblyara.
3. Msmepenune KIIJ] HaKIOHHOM MIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIHH.
8 KUIIACC

Pa3zngea 6. TenjioBbie ABJICHHUA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellleCTBA. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPXKAAOIINE
OCHOBHBIE TI0JIOKEHHS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPAOro, MKUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucranmmueckue u amopdusie tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJIOKEHUM MOJICKYJISIPHO-KUHETUUECKOM TEOpPHH.
CmaunBaHK€E U KaNWJUISIPHBIE ABJICHUA. TemIoBOe paCIIMPEHNUE U CKATHE.

Temneparypa. CBsizb TemIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBHXKCHUS
yactull. BuyrpeHnsisi sHeprus. CrocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
TeIuIonepeaada u COBEPIICHUE paboTHI. Bubr TEIUIONEPEIAUM:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3JIyYCHHE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oananca. [lmaBienwe u
OTBEPJICBAHNWE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIUJIOTAa IJIABJICHHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcnapenuwe. Kumnenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxunocTs Bo3myxa.

DHeprus TOIIuBA. Y IeJibHas TEMJI0Ta CrOpaHUsl.

[Tpuniuner padotel TernoBbix nBurateneit KIIJ temmoBoro naBuratens.
TennoBble IBUTaTENN U 3aLATA OKPYXKAIOLIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILICHUSI SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JTBUKECHHUSL.



Habmonenne nuddys3un.

HaOmonenue siBiieHui CMauMBaHUS W KAITMJUIIPHBIX SIBIICHUH.
HaO o ieHme TerioBoro paciimpeHust Tell.

V3ameHeHWe NaBiCHHUS Ta3a NP M3MEHEHUH O00bEMa M HAarpEBaHHWH WJIH

voA W

OXJIQXKICHUU.
[IpaBuna usmepeHus TemnepaTypsl.

Bunae! Termonepegaymu.

OxJtaXkIeHre MPU COBEPITISHUHN PAOOTEHI.

9. HarpeBanue nipu coBepiieHur padOThl BHEIIHUMU CHUJIAMH.
10.CpaBHeHME TEMIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.
11.HaOmroneHue KuneHus.

12. HaGmroieHre mocTOSHCTBA TeMIEPATYPhl MPU TJIABJICHHUH.
13.Moaenu TemIOBBIX JBUTATEIICH.

®© NS

Jlabopamopusie padbomul u onvimel.

1. OmBITHI IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO MPUTSIKCHHUS.

2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WM caxapa.

3. OmnbIThl MO HAOMIOACHUIO TEIIOBOTO PACHIMPEHHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEJL

4. OmnpeneneHue NaBleHUs BO3lyXa B OajyIoHe HINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

6. IIpoBepka rumnore3bl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. Habmonenue w3MeHeHUsT BHYTPEHHEH OHEpPruM Tela B pe3yibTare
TerIonepeaadu U padboThl BHEITHUX CHUJI.

8. HccnemoBanue sBJICHHS TEIUIOOOMEHAa TPH CMEIIMBAHUHM XOJIOJHOW U

ropsityeu BOJBbI.

9. OmpenesieHHE  KOJMYECTBA  TEIUIOThI, MOJYYEHHOIO BOAOM IpHU

TEIJIO00OMEHE C HArPEThIM METALTUYECKUM LIIJIMH]IPOM.

10.0Onpenenenune yaeapHOU TEMIOEMKOCTH BEIIECTBA.

1 1.HUccnenoBanue npouecca ucnapeHus..

12.0mnpenenenrie OTHOCUTENBHON BIQXKHOCTH BO3yXa.

13. OnpeneneHue yaeabHOM TEIUIOThI TUIABIEHUS JIb/IA.

Paznen 7. diaekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauus Tena. [[Ba pona 3neKTpuyecKux 3apsnoB. BzaumonenicTBue
3apsOKEHHBIX  Tell.  3akoH KymoHa (3aBUCHMOCTH  CHJIBI  B3aMMOJCUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3apSI0B U PACCTOSIHUS MEXKAY TEIIAMH).

Onektpuueckoe mnose. Hanpssk€HHOCTh 3ieKTpuueckoro mnossd. IlpuHiun
CYNEpHO3ULIUU PIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. [IpoBOOHMKM W  JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsiia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HcToyHMKN TMOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSX U Ta3ax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPsKEHUE.
ComnpoTuBjeHHEe MPOBOAHUKA. Y ICIbHOE CONMPOTUBJICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBarenbHOE W MAapaJUIEIbHOE  COCIUHEHUE
MIPOBOTHUKOB.

PaGora u MOITHOCTH »dJEKTpUYecKoro Toka. 3akoH Jhxoyms—JIeHna.
DJIEKTPUUECKHE LIETH U MOTPEOUTENH JIEKTPUUECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

IToctosHHbIE  MarHuThl.  B3auMOJEWCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosne. MaruuTHoe 1nosie 3eMJid U €ro 3Ha4eHUe IJis KU3HU Ha 3eMIie.
OneiT  Opcrena. MarHuTtHoe 1oJie  3JIEKTpUYECKoro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. JIeHiCTBHE MAarHUTHOTO TOJISl HA IPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENL TOCTOSIHHOTO TOKa. VCIONb30BaHUE SJICKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenne snekrpoMarHuTHOM MHAYKUIWK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crnioco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUM.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIUU.

Hemoncmpauuu.

DJIeKTpu3aIus Tel.

JIBa poa 3JIEKTPUUECKUX 3apsJIOB U B3aUMOJICUCTBUE 3apsHKEHHBIX TEJl.
Y CTpOUCTBO U AEHUCTBHE DJIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAST MHIAYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiaOB.

[TpoBOAHUKH U AUDIICKTPUKHU.

MoaenupoBaHuEe CUIIOBBIX JUHUM AJIEKTPUUECKOTO TTOJIS.

HcToYHHUKHM TTOCTOSIHHOTO TOKA.

JIenCTBUS 3IEKTPUUYECKOro TOKA.

00N Ok WM =
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10.25ekTpryuecKuii TOK B 5KUIKOCTH.

11.I"a30BbIi1 pa3ps.

12.3mepeHne CUiibl TOKa aMIIepMETPOM.

13.1I3MepeHne JIEKTPUIECKOT0 HAPSKEHUS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONMPOTUBIICHU.

15.B3anmopeiicTBriE MOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH pa3IeICHUs MTOJF0COB MarHUTa.



17. MonenupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.0msIT Dpcrena.

19.MarauTHoe 1oJje ToKa. IJEeKTPOMarHur.

20. JlelicTBME MarHuTHOTO TOJISI HA MPOBOJHUK C TOKOM.

21.2nexkTpoaBUTraTEIb MOCTOSIHHOTO TOKA.

22.HMccnenoBaHue SBICHUS YJEKTPOMAarHUTHOM MHIYKLIHAH.

23.0nbiTel Dapanes.

24. 3aBUCUMOCTb HAIIPaBJICHUA WHIYKIIMOHHOTO TOKa OT YCJOBUM €ro
BO3HMKHOBEHUS.

25.20eKTporeneparop MOCTOSSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1. OnpITl 1O HAOJIOACHUIO DJJIEKTPU3ALMM TeNl WHAYKUMEH U 1pu
COMPUKOCHOBEHHUH.

2. HccnenoBanue ACUCTBUS SIEKTPUUYECKOTO TMOJSI HA MPOBOJAHUKUA H

JIARJICKTPUKHU.

COopka 1 mpoBepka padOThI ATEKTPUUECKON e MOCTOSTHHOTO TOKa.

N3MmepeHue u peryampoBaHuEe CUJTbI TOKA.

N3mepeHue u peryampoBaHue HAMPSKCHUS.

HccnegoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIETO YEpPE3 PE3UCTOp, OT

COMPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb AJIEKTPUYECKOT O
COMPOTHUBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, TUIONIAAU TOMEPEYHOro

o L oHow

CEUYEHUs U MaTepHaIa.

8. IlpoBepka mnpaBwiia CIIOKEHUS HANPSDKEHUM MPU MOCIEA0BATEIILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBwia AJjis CUJIbl TOKa MPU MNApPALICTLHOM COEIUHEHUU
PE3UCTOPOB.

10. OnpenenenHue pabOThl AJAEKTPUUECKOr0 TOKA, UIYIIETO YepPe3 PESUCTOP.

11. OnpenienieHue MOILIHOCTH  3JIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

12. MccenoBanne 3aBUCMMOCTH CWJIBI TOKA, MUAYLIErO 4E€pe3 JaMIIOYKy, OT
HaIpsKEHUS HA HEW.

13.0Onpenenenne KIIJ[ narpesarens.

14. UccnenoBanrie MarHuTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. IByueHre  MarHuTHOrO IOJSl IMOCTOSIHHBIX ~ MarHUTOB IIPU  UX
O0BEAMHEHUU U PA3/ICICHUU.

16. UccnenoBanne 1eMCTBUSA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUS
KAaTYIIKA C TOKOM M MarHuTa OT CHJIbI TOKa WM HAamlpaBJIeHUs TOKa B
KaTyIIKe.

18. MI3ydyeHue 1eicTBUsI MAarHUTHOTO TOJISI HA POBOJITHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3ydyeHue paboThl 3JEKTPOABUTATENSL.

20.1U3mepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.

21. OnbITEI 1O  MCCIICJOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW HHAYKLIHH:
UCCIIEIOBAaHNE W3MEHEHUW 3HAYEHUs M HaIpPaBJICHHUS WHIYKIIMOHHOIO

TOKa.
9 KIIACC

Pasznen 8. Mexanuyeckue siBJCHUS.

Mexanudeckoe naBMkKeHHe. MarepuanpHas Touyka. (Cuctema OTCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO [IBHKEHUA. PaBHOMEpHOE NPSIMOJIMHENHOE
nBrxenue. HepaBHoMepHoe npsiMoninHeliHoe ABuxkeHue. CpeqHsis 1 MTHOBEHHAS
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOoyckopeHHOe mpsiMoiMHEHHOe JBukeHue. (CBoOOIHOE
nageaune. OneITel I amuies.

PaBHOMepHOE nBHXKEeHUE TO OKpyKHOCTH. Ilepmon m yactora oOpaieHus.
JIuneitHasa u yriaoBasi CKOpOCTU. LIeHTpoCTpeMUTENLHOE YCKOPEHHUE.

Ilepsoiii 3axk0oH HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHa.
[IpyHIMD CyNIEpIIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUS CKOJIBKEHUSI, CUJIa
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUS.

Cuia TSKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. JIpmwxenue maner Bokpyr Cousnua. IlepBas kocmuyeckas CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LlenTp TsoxecTu.

Nmnynese Tena. M3Menenue ummysnbca. UMmynbe cuibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTUBHOE NBUKEHNE.

Mexannyeckass paboTa M MOIIHOCTb. PaboTa cui TsDKECTH, YHNPYrocTH,
Tpenusi. CBsA3b S3HEPruu U padoThl. [loTeHIManbHAas SHEeprus Tena, MOAHITOro Haj
ITOBEPXHOCTBIO 3eMiIn. [loTeHInanbHas YHEprus c:kaTou NpykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKON SHEPrHH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
SHEPIUMu.

Jemoncmpayuu.

1. HaOmoneHre MEXaHUYECKOTO JABM)KEHHS Tellda OTHOCUTENBHO Pa3HbIX TEJ

OTCU€Ta.
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8.
9.

10.
11.
12.
13.

CpaBHeHHE MyT€l U TPACKTOPUN NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUXKEHUSL.
HccnenoBanne npu3HaKoB pAaBHOYCKOPEHHOTO IBUKCHMUSI.

HaGmronenue nBr>KeHHs Tela Mo OKPY>KHOCTH.

Hab6mtonienrie MexaHU4ecKuX SIBICHUH, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JIBUYKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3NKH.

3aBUCUMOCTh YCKOPEHHS T€la OT MAaCChl Tejla U JCUCTBYIOIIEH HA HETO
CUJIBI.

HaGmronenrie paBeHCTBa CUJl IPU B3aUMOJCHCTBUY TEIL.

N3MmeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiynpca npyu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHust SHEPTUU NTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHue UMIYJbCa MPU HEYIPYTOM B3aUMOJICUCTBUMU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.

14.HaGnroieHre peakTUBHOTO JIBH)KCHUS.

15.
16.

CoxpaHeHre MEXaHU4YECKOW SHEPIUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NPU JBUKEHUU TeNA MO/ 1€HCTBUEM

MIPY’KHAHBI.

Jlabopamopmuuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Ajis pasrOHAa WM JAIBHEMIIETO PABHOMEPHOTO
JIBWDKCHUS IAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHUS OpycKa WM JBM)KCHHS
1IapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenre YCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JABMXKEHHH 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JIBU>KCHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IIYyTHM OTHOCSITCSA KakK psAJl HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnegoBaHue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KodHPUITMEHTA TPEHUS CKOJIbXKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPH PABHOMEPHOM JIBIIKCHHH Teja
10 TOPU30HTAJILHOW MOBEPXHOCTH.



10. Onpenenenue pabOThl  CHWJIBI  YOPYrOCTH MOpHU TOABEME TIpy3a C
MCIIO0JIb30BAaHUEM HETOIBHXKHOTO M TTOJABUKHOTO OJIOKOB.

11.13y4yeHune 3aKk0oHa COXPAHEHUSI SHEPTUU.

Pazgea 9. Mexannveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: TIEPHO/I,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U Py KUHHBIA MasTHUKU. [IpeBpaienne
SHEPIruu MpH KojaeOaTeIbHOM JABUKECHUH.

3aryxatomue — koneOaHusa.  BreiHyxkneHHele — koneOanusa.  Pesonasc.
Mexanuyeckue BoJiHBL. (CBOWMCTBA MeXaHMYEeCKMX BOJH. IIpomgonbHble U
MOMNEpeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpPaHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTh 3Byka U BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HabGmonenwe komneOaHWid TN MOJ JEHCTBUEM CHJIBI TSDKECTH W CHJIBI

YIPYTrOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroeHrie BIHYXICHHBIX KOJIEOAHUI U PE30HAHCA.
Pacrnipoctpanenue mpo10JiIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIHN ).
HaGmroneHuie 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
. AKyCTHYECKHI1 pe30HaHC.
Jlabopamopmuovie pabomul u onvimel.
1. OmpeneneHue dYacTOThl W TMepuoja KojebaHUW MaTeMaTHYeCKOro
MasiITHUKA.

2. Ompezenenre 4acTOThl U IEpHOa KoieOaHU MPY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIepUoAa KOJIeOaHUHN TOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnepgoBaHue 3aBUCUMOCTH MEPHOJIa KOJICOAHUN MPY>KUHHOT'O MasiTHUKA
OT MAacChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MACChI IPy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoaa  KoseOaHui
MPYKUHHOTO MasgTHUKA OT MACChI IPy3a U )KECTKOCTU MPY>KUHBI.

7. V3amepenue yCKOpeHus: CBOOOHOTO MaIeHUs.

Pazgen 10. DaekTpoMarHuTHOE 10JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJIE.  DJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
AJEKTpOMarHuTHeIX BOJH. [llkana »neKkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue

NV AW

QJICKTPOMAaruuTHBIX BOJIH IJIA COTOBOM CBSI3U.



OnexkTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CgoiicTBa 2NEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuusie pabomul u onvimel.

1. MByueHune CBOWMCTB 2JIGKTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOWIIBHOTO

Tenedona.
Pa3znen 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJEJIb CBeTa. HUcrounuku CBeETa. [IpssmonuHerHOE

pacnipoctpanenue cBera. 3atmenust Connua u Jlynel. Otpaxenue cera. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipetomnenue cBera. 3akoH mpesomiieHUs cBera. [lomHoe BHYyTpeHHee
oTpaxxeHHe cBeTa. lcmonb30BaHHWE TMOJHOTO BHYTPEHHETO OTPAXXEHUS B
ONTHUYECKHUX CBETOBOAAX.

Jlunza. Xonm nydeit B nmH3e. Onruueckas cucrema (Qoroanmapara,
MUKpOCKONAa M TeJeckomna. ['71a3 Kak onTuyeckass cucTteMa. baum3opykocTb M
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B coekrp. Omnwitel Hprlotona. Crioxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus crera.

Jemoncmpayuu.

[IpsamonurHerHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tomyuenune n300pa>keHUi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue caera.

OnTuueckuid CBETOBO/I.

Xon nydei B coOuparolieu JuH3e.

XoJ JIydeu B pacCEeUBAOIIEH JIMH3E.

[Tonmydyenne n300paxeHU ¢ MOMOIIBIO JTUH3.

9. Ilpunuun nefictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOIIA.

10.Monens rnasa.

11. Paznoxxenue 0ejaoro cBeTa B CIEKTP.

12. [lonmydyenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopmuusie pabomul u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPa)XEHUSI CBETOBOIO Jiyda OT yrijia
naJieHuUsl.
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2. MBydyenue xapakTepuCTUK M300paKeHUs MPEAMETA B TNIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH YIJia MIPEJIOMIICHHS] CBETOBOIO Jiyda OT yria
MaJIeHUs] Ha TPAHULIE «BO31YX—CTEKJIO».



4. TlomyuyeHue N300paKEHUN C TOMOILBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenue GOKYCHOIO pPacCTOSIHUS U ONTUYECKOW CHIIBI COOMparonieit
JINH3BIL.
OMNBITHI O Pa3oKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITHl MO BOCTPHUSATHIO 1BETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
L[BETOBBIE (PUIIBTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Omnwitel Pesepdopna u mnmanerapuas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoMm. KBaHThl. JInHeHyaThie CIIEKTPHI.

PanunoaktuBHOCTE. Anb(a, OeTa- u ramma-uznydeHusi. CTpoeHHE aTOMHOTO
anpa. HykionHas wMogenb aromHoro sapa. W3orombel. PannoakTuBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX sSIAED.

Snepubie peakiuu. 3aKOHbI COXpaHEHUs 3apsiJOBOrO M MacCOBOTO YU CEIL
DOHeprus cBsi3M aTOMHBIX sigep. CBs3b Macchl M 3HEpruu. Peakuuwu cuHTE3a U
nenenus anep. Uctounuku saeprun ConHila v 3BE31.

SAnepnas sHepreTuka. JleWCTBUS paJUMOAKTUBHBIX HM3JIYYCHH Ha JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

CHexTpel U3Ty4EHHS U MOTJIOMICHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Bomopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOIIUX U3TY4ECHUN.

Perucrtpanust u3nydeHus: IpUPOIHBIX MUHEPATIOB U TPOYKTOB.

Jlabopamopuuvie pabomel u onvimel.

1. HaGmroneHne CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHE SHEPIMM YacCTULBI 110 TOPMO3HOMY

nytH (1o pororpadusim).

3. MBmepenne paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTEIHHO-0000IIAIONTUH MOAYJIh TIPEIHA3HAYCH JJISI CHCTEMAaTHU3AINH
U 0000mIeHHS  TPEIMETHOrO  COJACpNKaHUS U OMNbITa  JICSITEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (GU3MKH, a TaKKe NIl TTOJITOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY J3K3aMEHY Mo (QuU3UKe s 00ydarouuxcs,
BBIOPABIITUX 3TOT y4EOHBIN MpeaMET.

[Ipu M3ydyeHHH JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCSl BUJIbI
JIESITENIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYUBAETCS JOCTHUKEHUE MPEAMETHBIX U
METANpEeIMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToB  OOydeHus, (opMHUpYETCS
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCJICIOBAHUS

D A LN —



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJACHUEC YMEHUSMH OOBSCHATH (HU3HMUECCKUE
SIBJICHUSI, TPUMEHSS TOJIyYEHHbIC 3HAHWs, pelarbh 3ada4d, B TOM YHCIE
KauECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JAHHOTO pas3felia peaanu3yercs
32 cu4€T TOro, YTO OOy4aromuecs BBIOIHAIOT 3aJaHusi, B KOTOPBIX WM
NIPENJIaracTCs:
Ha OCHOBE TIOJYYEHHBIX 3HAHWUU pacrmo3HaBaTh M HAYYHO OOBICHATH
dbusnueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIEC U MIOBCETHEBHOMN KU3HH,
WCIIO0JIh30BaTh HAYYHBIE METOJIbl UCCJIEA0BaHUs (DU3NUECKUX SBJICHUH, B TOM
YHUCJIE IS IPOBEPKHU TMIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pE3yJbTATOB.

B pe3ynpraTe n3yuenus pu3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y oOyuatomierocsi OynyT cOpMUPOBAHBI CIEAYIONMINE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
du3nyecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX -(DU3HKOB;

2) rpaKAaHCKOr0 U 1YXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTb K AKTUBHOMY Y4acTHIO B OOCYKJIEHUHU OOILECTBEHHO 3HAYMMBIX
U OTHUYECKHX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (pU3UKH;

— OCO3HAaHHE BAKHOCTH MOPAIBHO-ITUYECKUX MPUHLIUIOB B JCATEIBHOCTH
y4€HOIO0;

3) 3CTEeTH4eCKOro BOCIIUTAHUSA:

— BOCHPUSTHE 3CTETUYECKHX KAauecTB (PU3MYECKOM HAyKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOIOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' O IO3HAHMSL:

— OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HayKHM Kak MOIIHOIO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMM, BaXHEHIIEH COCTABJIIAIOLICH
KYJbTYpBI;

— pPa3BUTHE HAy4yHOM JHOOO3HATEIBHOCTH, MHTEpPECAa K MCCIEN0BATEIbCKON
NEeATENbHOCTH;

S) ¢opmupoBaHuss  KYJIbTYpPBI  310pOBbS ¥  3MOLHMOHAJIBLHOIO
OJlaronmosyyms:

— OCO3HaHHWE LEHHOCTH Oe30macHoro oOpa3a >KH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MpaBUil OE30MACHOTO TIOBEACHMUS Ha
TPaHCIIOpPTE, HA JIOpOrax, C 3JIEKTPUUYECKHMM M TEIUIOBBIM OOOpYIOBaHUEM B
JNOMAITHUX YCIOBUAX;

— c(hOpMUPOBAHHOCTh HaBbIKA peQIIeKCHM, TMPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOro K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

— AKTUBHOE y4yacTHe B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHM3alldd, TOpojAa, Kpas) TEXHOJOTHYECKOW U



COIIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIOMUX B TOM YHUCIE W (PU3NIECKUX
3HAHUM;

e — HMHTEPEC K MPAKTUUECKOMY U3YyUEHUIO MPOeCcCuil, CBI3aHHBIX C (UBUKOM;

e 7)3KOJIOrM4eCKOro BOCIIUTAHMS

e — OpHUEHTAIlMA Ha TPUMEHEHHE (U3NYECKHX 3HAHWUW IS PEIICHUS 3a1ad B
00JlacTH OKpY’Karoliel cpenpl, TUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXKHBIX MIOCJEACTBUH TSI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE INIOOATBHOIO XapaKTepa 3KOJOTMYECKMX MpoOJIeM U IyTed HuX
peuieHus;

e §8) ajanTanMM K M3MEHAKINMMCH YCJIOBHUSIM COUHAIBLHOW M TNPHUPOIHOM
cpeabl:

e — NOTPeOHOCTh BO B3aUMOJECHCTBUM IMpPU BBINOJIHEHUHU HCCIEAOBAHUNA U

MPOEKTOB (M3MYECKONM HANpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYIrux,

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIEeSITeIIbHOCTB;

e — MOTPEOHOCTH B (POPMHUPOBAHUHY HOBBIX 3HAHHUH, B TOM YHCje (OPMYIUPOBATH
U], TIOHSTHUS, TUTIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSX;

e — OCO3HaHHUE JACPUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JaCTH
busuky;

e — IUTAHUPOBAHHE CBOCTO PAa3BUTHUS B NPHOOPETEHHUU HOBBIX (HU3HMUYCCKUX
3HAHUU;

e — CTPEMJICHHE aHAJM3UPOBATH U BBISBIIATH B3aMMOCBS3U MPUPOJIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOJIB30BaHNEM (DH3NUSCKUX 3HAHUM;

e — OLICHKAa CBOMX JCHUCTBUH C YYETOM BIUAHUA Ha OKPYXAIOIIYIO Cpenay,
BO3MOXKHBIX TJIO0ATBHBIX IMOCIEACTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynpTate OCBOCHHsS TporpaMMbl 10 (PU3MKE HA YpPOBHE OCHOBHOT'O
o01ero oopazoBanus y o0ydaromierocss 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC NECHCTBUA,
KOMMYHUKAaTHBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISTUBHBIC
YHHUBEPCATbHBIC YIeOHBIC TCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Joruueckue aeMcTBUA:



BBISIBIISITh M XapakTEpPHW30BaTh CYIIECTBEHHBIE TPU3HAKA OOBEKTOB
(sBIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(UKAIIUU, OCHOBAHUS JIJIS
00001LIEHNS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBAeMbIX (paKTax,
JAHHBIX U HAOFOACHUAX, OTHOCAIINXCS K (PU3NICCKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIE CBSI3M TPU HM3Y4CHUH (DU3UICCKUX
SIBJICHUW W TPOIIECCOB, JIEaTh BBIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUITOTE3bI O B3aMMOCBSI3IX
(hU3UYCECKUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus y4eOHOM (pu3nueckoit
3ama4n (CpaBHEHHE HECKOJIBKMX BapHUAHTOB pelICHHs, BbIOOp HamOoiee
MOJIXOJISAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBare/bCKue JeCTBHUA:

MCITIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT TIO3HAHUS;
MIPOBOJIUTH TT0 CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OMBIT, HECIIOKHBIN
bu3MUeCKU IKCIIEPUMEHT, HEOOJbIIOe UCCleIoBaHne (PU3UUECKOro
SIBJICHUS,

OLICHMBaTh HAa TMPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICTOBAHMS WIIH SKCIICPUMCHTA,

CaMOCTOSITENILHO (POPMYyIIMPOBATH OOOOIIEHUSI U BBIBOJIBI 110 Pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, ONBITA, UCCIICTOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHICe pa3BUTHE  (PU3HUECCKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEIIONOKEHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJIbI, HHCTPYMEHTBI U 3alpOChI TPU TIOUCKE U
oTOope MHGOPMALMK WM JNaHHBIX C Y4ETOM MPEIJIOKEHHON y4eOHOM
bu3ngecKoil 3a1a4u;

AHAJIM3UPOBATh, CUCTEMATH3HPOBATh U MHTEPIPETUPOBATh MH(OPMAIIHIO
Pa3IMIHBIX BUIOB U (hOPM IIPEICTABIICHUS;

CaMOCTOATEIIFHO BBIOMpATh ONTUMATBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMU W WIUIIOCTPUPOBATh pelIaeMble 3a7add  HECIOKHBIMHU
cXeMaMHu, JHarpaMMaMHt, HHOU TpaduKOi M KX KOMOMHAITUSIMHU.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUA:

B Xo/€ OOCyXJAeHHs y4eOHOro marepuaina, pe3yibTaToB Jad0paTOpPHBIX
paloT M MPOEKTOB 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh HJIE€W, HAICJICHHbIE Ha pPELICHHE 3a/Jayd U TMOIJIep>KaHue
01aro’KeaaTeIbHOCTH OOIICHUS;



CONOCTABIISITh CBOM CYXACHUS C CYXACHUAMH JPYIrMX Y4aCTHHUKOB
Jyanora, oOHapyKMBaTh Pa3jIMuKe U CXOJCTBO MO3ULUNI;

BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YIbTATHI BHITOIHEHHOTO (PU3HUYECKOTO OIbITa
(3KCTIEpUMEHTA, UCCIIEIOBaHMsI, IPOEKTA);

IIOHUMAaTb W MCIOJIB30BAaThb  IPEUMYIIECTBA  KOMAaHIHOW U
WHJUBUIYaTbHOM pabOThl MpH pEUIEHWH KOHKPETHOM (PU3HUECKOU
pOOJIEMBI;

MIPUHUAMATh LIEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH JNEHCTBUS
no e€ JOCTHKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;
BBINOJIHATH CBOK YacCTh pa0OThI, JOCTUTasi KAUECTBEHHOI'O Pe3yJibTara 110
CBOEMY HAIIPaBJICHUI0 W KOOPAMHUPYS CBOM JEUCTBUSA C JPYTUMH
YJICHAMH KOMAaHJIbl;

OLICHWBATh KauyeCTBO CBOETO BKJIaJa B OOMIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJIATH MIPOOJIEMBl B JKU3HEHHBIX U YUYE€OHBIX CUTYaLHUAX, TPEOYIOIINX
TSl perieHus: GU3NYeCcKuX 3HaAHUM;

OPUEHTUPOBATHCS B PA3NIMYHBIX  MOAXOAAX MPUHATHS  PELICHUH
(VHAMBUAYANIbHOE, NPUHATHE PEIICHHUs B TPYyNNE, NPUHATAE PEIIECHUN
rpymmoii);

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pElIeHUs PU3NYECKON 3a]a41 WU
IUTaHA MCCIEA0BaHUS C YYETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO)XHOCTEW, apryMEHTUPOBATh Mpe/jiaracMble BAPUAHThI PELICHU;
JIeaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILLICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIMH U TpeJyiaraTh IiaH €€ N3MEHCHNUS,
OOBSICHATh TPUYUHBI  JOCTIKEHUS  (HEHOCTHKEHUS) PE3yJIbTaTOB
NeATEIHbHOCTH, JaBaTh OICHKY MIPUOOPETEHHOMY OITBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIE B XOJI BBITIOJHEHUS
(Gbu3MUecCKOro MCCJENOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, W3MCHMBIIHMXCS CHUTYalldld, YCTAaHOBJIICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEM;

OILICHMBATh COOTBETCTBUE PE3Y/bTaTa IEJIN U YCIOBHUSM;

CTaBUThH Ce0S Ha MECTO JAPYroro 4eJoBeKa B XOJ€ CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY APYTOro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPHU pelieHNuH (U3NYECKUX 3a7ad WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HPEIMETHBIE PE3YJIbTATbBI

K xonIty 00y4ueHus B 7 Kijacce peIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIONIb30BaTh  MOHATHS:  (U3MYECKHE W  XUMHYECKHE  SIBJICHUSI,
HaOJFOICHHUE, JKCIICPUMEHT, MOJEb, THIOTE3a, CIUHHUIIBI (PU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUSI BemiecTBa (TBEpIOE,
KHUJIKOe, Ta3000pa3HOe), MEXaHWYeCKoe JBW)KCHHE (PaBHOMEpPHOE,
HEPAaBHOMEPHOE, TPSIMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIASL
cuna,  gedopmarus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

pa3nuuath sBieHus (auddys3us, TEMIOBOS ABHUKEHUE YACTHI] BEIICCTBA,
paBHOMEpPHOE  JIBWKEHHE, HEpaBHOMEpPHOE  JBW)KCHHE, HWHEPIHS,
B3aMMOJICMICTBHE TEJ, PABHOBECHUE TBEPABIX TEII C 3aAKPEMIEHHOU OCHIO
BpallleHUsI, Tepefavya JaBJIeHUs TBEPABIMU TelaMH, >KHAKOCTIMH U
razamu, arMocepHOoe JaBieHHE, IUIaBaHUE TeJ, MPeBpalICHUs
MEXaHUYECKOW DHEPryuu) MO ONMUCAHWI0 MX XapaKTePHBIX CBOWCTB W HaA
OCHOBE OIBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBIICHWE MW3YYCHHBIX  (PU3WYECKUX  SIBJICHHH B
OKpY)XaroleM Mupe, B TOM uuciie (U3NUECKUE SBICHUS B TMPHUPOJIE:
MPUMEPHI JBMKCHHUS C PA3TUYHBIMH CKOPOCTSIMH B JKHBOW U HEKHUBOU
MpPUpOJIE, NEHCTBHE CWJIBI TPCHHUS B MPUPOJIC M TEXHUKE, BIUSHUC
aTMoc(epHOro JaBJieHUS HA KUBOW OPTraHM3M, IJIaBaHUE PBIO, phIUaru B
TEJIe YeJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTUUIECKYIO 3a7ady B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIC CBOWCTBA (MTPU3HAKHN) (PU3UUECKUX SBIICHUM;
OINMMCHIBATh M3yYEHHBIC CBOMCTBA TENT U (PU3WUYECKHUE SIBJICHHS, UCTIONB3YS
busnyeckue BeMMUYWHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSA CKOPOCTh, CHUJIa YIPYTOCTH, CUJa TSHKECTH, BEC
Telna, CWia TpeHus, JaBieHue (TBEPAOro Tela, MKUIKOCTH, Trasza),
BBITAIKMBAIOIAS CHJIA, MEXaHWYECKas pabdoTa, MOITHOCTh, TUICYO CHUIBI,
MOMEHT CWJIbI, KO3(P(GUIHUEHT TMOJIE3HOTO JICUCTBUS MEXaHU3MOB,
KHHETHYECKasi M TOTCHI[MAIbHAs JHEPrusi), IpU OMUCAHUU TPABUIHHO
TPAaKTOBaTh  (PU3WYECKHH  CMBICI  HMCHOJB3yeMBIX  BEIWUYWH, WX
0003HAYEHUS M €IUHUIIBI (U3HUECKUX BEIUYHH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIIMYMHY C IPYTUMHU BEITMYHHAMM,
CTPOUTH TpadUKN N3YYCHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEITUYMH;



XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M MPOIECCHI,
UCIIONB3Ysl MpaBUjia CIOXKEHUs Cuil (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHs pbryara (0Joka),
«30JI0TO€ TPABUJIO» MEXAaHHUKH, 3aKOH COXPAHEHHMS MEXaHMYECKOH
SHEPruM, NpU DTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MUECKHUE SIBICHHUS, ITPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBbACHEHHE U3 1-2
JIOTMYECKUX IIAroB ¢ OMopod Ha 1—2 M3ydyeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJayd B 1—2 JEWCTBUSA, MCIHOJB3Ys 3aKOHBI H
dbopMyIBl, CBSI3BIBAIOINE (DU3MUCCKHUE BEIMYMUHBI: HAa OCHOBE aHaJIM3a
YCIIOBHUSA 3a/layy 3allUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3UUECKHE
BEIMYMHBI B (DOPMYINIBI ¥ TPOBOAUTH Pacuérhl, HAXOAUTh CIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JIJIsl PEIlIeHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJIYYCHHON (DU3UYECKON BEJIMUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NpPU MOMOLIU
($u3NYECKUX METOAOB, B OMCAHUH UCCIIEIOBAHMSI BBIIEIATH POBEPIEMOE
npeanonokenue  (TUIoTe3y),  pazauyaTb W HMHTEPIPETHUPOBATH
MOJIYUCHHBIA pe3yJIbTaT, HAXOJIWTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI 110 €r0 pe3yJIbTaTaMm;

NPOBOAUTH OMBITBI 1O HAOMIOACHUIO (DU3MYECKUX SIBICHUM WU
bu3nIecKux CBOICTB TEN: dbopMyrpoBaTh POBEPSIEMBIE
MPEANONIoKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHNU ,
3aIlMCBIBATh X0/l OIbITa U (POPMYIMPOBATH BHIBOBI;

BBIIIOJIHATh MPAMBIE U3MEPEHUS PACCTOSHHS, BPEMEHHM, MAacCChl TeEIa,
o0bEMa, CUIBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM aAHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMHUCHIBATH IMMOKa3aHUS TPUOOPOB C Y4ETOM
3aJITaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHMIA;

MPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3UYECKOM BEIHUYUHBI OT
JIPYroil C HCIOJNIb30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBMDXKYLIETOCS Tejla OT BPEMEHM [JBHUKECHHUS TeENa, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Tejia, KauecTBa 00padOTKU MOBEPXHOCTEN TeT
Y HE3aBUCUMOCTH CHJIBI TPEHHMSI OT IUIOLIAJH COIPUKOCHOBEHUS TEJl, CUJIBI
VIIPYTOCTU OT YAJIMHEHUS MPYKHUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMa
NOTPYKEHHOM YaCTU Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Teja, OT INIYOUHBI, Ha KOTOPYIO TOTPYKEHO TeJo, YCIOBUM
MJIaBaHUsl TeJ, YCJIOBUN paBHOBECHUSl phluara M OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  y4e€OHOT'O0 HCCIENOBaHUS, CcoOUMpaTh YCTAaHOBKY W
BBITMIOJIHATh W3MEPEHHS, CIEAys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BHJIE
NPEUIOKEHHBIX Ta0MUIl U TpaduKOB, JAENaTh BBIBOABI MO pPeE3yibTaTaM
UCCIICZIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3MUECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHUS CKOJBKCHHUS,
JaBJIEHWE  BO31yXa, BHITAIKMUBAIONIAs CWJIA, JEHCTByIOIIas  Ha
NOTPY)KEHHOE B JKHJIKOCTh TeJ0, KOA((OUIIMEHT TIOJIE3HOTO JEHCTBUS
IOPOCTHIX MEXaHU3MOB), Cilenys NPEAJIOKEHHON HHCTPYKIUU: TIpU
BBINIOJIHEHUN H3MEPEHUM cOoOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOM BEIMYUHBI,

cO0I0/1aTh MpaBHJia TEXHUKHU OE€30MaCHOCTHU MpH paboTe ¢ J1a00paTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, AMHAMOMETp, COOOILAOLIMECS COCYIbl, Oapomerp,
pblyar, HOJABUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTh;
XapaKkTepU30BaTh MPUHILMUIBI JEHCTBUS M3yYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HUX ONUCaHUs (B TOM 4YHCIE:
MOJIINITHAKN, YCTPOHCTBO BOJOMPOBOMAA, TUIPABIUYECKUN  TIpecc,
MaHOMETp, BBICOTOMEP, MOPILIHEBOI HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUWA U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  WHGOPMALMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIh30BaHUS (DM3MUECKUX 3HAHUW B TIOBCETHEBHOMW
XKU3HU Ui obecriedeHusi 0€30MacHOCTH Ipu oOpalieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbSI U COOJIOEHUS
HOPM 3KOJIOTHYECKOI0 TOBE/ICHUS B OKPYKAIOIIEH cpelie;

OCYLIECTBISITH OTOOp HUCTOYHUKOB uHPopMmanmu B HMHTepHere B
COOTBETCTBUH C 3a/IaHHBIM IIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW ¢ TYTEM CpaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaAIUIO, KOTOpas SIBJISETCS INPOTUBOPEUYMBON WM MOXKET OBITh
HEIOCTOBEPHOM;

WCTIOJIH30BaTh MPH BBHIMOJHEHUU YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auteparypy  (usMueckoro coaep)KaHus, CIpaBOYHbIE MaTepualbl,
pecypchl cetn MIHTepHeT, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHbIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 WMCTOYHUKOB WMH(MOpMAIMU (PU3MUECKOTO CONEpKaHUs, B TOM



qycie MyOIuYHO AeNaTh KpaTKHE COOOIIEHHS O pe3ysbTarax IIPOEKTOB
WIM y4EOHBIX HCCIECJOBAaHUN, MpPU H3TOM TIPaAMOTHO HCHOJIb30BAThH
U3YYEHHBbI TOHATUHMHBIN anmapaT Kypca (U3UMKH, COINpPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTALIUEN;

IpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMN pacHpenessiTh
00s3aHHOCTH B TpPYIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJavyaMu,
CIIEIUTh 3a BBINOJHEHUWEM IUJIaHA JIEWCTBUM, aJ€KBaTHO OIIEHUBATh
COOCTBEHHBII  BKJaJ B  JACIATEIbHOCTh  TPYIIbI,  BBICTpaUBATh
KOMMYHUKATHUBHOE B3aUMO/ICUCTBHE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xonIy o6y4uenust B 8 kiiacce npeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmop(dHBbIC Teja, HACBHIIICHHBIM W HEHACBIIICHHBI mMap, BJIAKHOCTH
BO3/1yXa, TEMIEparypa, BHYTPEHHSII OHEPrus, TEIUIOBOM JIBUTATEIIb,
AJIEMEHTAPHBIN AJIEKTPUUECKUIN 3apsifl, SJIEKTPUUECKOE T0JIe, TPOBOJIHUKH
Y TUBJIEKTPUKHU, TOCTOSHHBINA 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
paznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE U CXKaTue, Teriornepenaya,
TETJIOBOE PABHOBECHE, CMAaYMBAHUE, KAIWIUIAPHBIC SABJICHUS, UCIIAPCHUE,
KOHJICHCAIIUsI, TUIaBJICHUE, KpUCTauM3anus (OTBEpAEBaHUE), KUIICHHE,
Terionepeaada (TETI0MPOBOHOCTD, KOHBEKIIHUS, U3JIy4E€HUE),
AJIEKTPU3ALMS TEJ, B3aUMOJCUCTBUE 3apsAI0B, JCUCTBHUS JIEKTPUUECKOTO
TOKa, KOpPOTKO€ 3aMbIKaHWE, B3aWUMOJCWCTBUE MAarHUTOB, JIEHUCTBUE
MAarHUTHOTO MOJISl Ha TPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsT UHAYKIIUS)
M0 ONHCAaHUIKD MX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIHUX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  IPOSIBICHWE U3YUYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpYXKaloIlleM MHUpe, B TOM 4ucie (GU3HMYECKHE SBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKCHUE W KalWULBIPHBIE SBJICHUS B MOPUPOJIE,
KpUCTa/UIbl B TMpupoje, uznydyeHue CofHila, 3aMep3aHue BOJIOEMOB,
MOpCKHE Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEs, CHETa, DJIICKTPUICCKUE
SBJICHUST B aTMocdepe, SJIEKTPUUYECTBO KUBBIX OPraHHU3MOB, MarHUTHOE
nosie 3eMiid, Jpeid IMOII0COB, POJh MAarHUTHOTO IOJS JJIS JKU3HU Ha
3emiie, MONSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B
yueOHYI0, BBIICNSATh CYIIECTBEHHBIC CBOMCTBAa (MpU3HAKK) (PU3UUECKUX
SIBJICHUI;

OIMHMCHIBATh U3YUYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SIBJICHUS, MCIIOIb3YS
bu3nueckue BEeIMYUHBI (TEMIIepaTypa, BHYTPEHHSS dHEPrus, KOJIMYECTBO
TEIUIOTHI, yJeJibHasi TEIJIOEMKOCTh BEIIECTBA, yJeJbHAsA TEIIoTa



IUIABJICHUS, YJEJbHAs TEIUIOTa MapooOpa3oBaHusA, YJAENIbHAas TEmioTa
CrOpaHHsl TOIUIMBA, KOA((PUIMEHT TMOJE3HOr0 MACHCTBUS TEMJIOBOM
MAalIMHbl, OTHOCHUTEJbHAsI BJIAXKHOCTb BO31yXa, AJIEKTPUUECKUH 3apsij,
CHJIa TOKa, 3JIEKTPUYECKOE HAaIpPSHKEHUE, CONPOTUBIIEHUWE MPOBOJIHUKA,
yIeJIbHOE  CONpOTHUBIEHME  BellecTBa, paboTa U MOIIHOCTb
AJNIEKTPUYECKOTO  TOKAa), TPU ONHWCAHWU TPABHIBHO TPAKTOBATh
bu3nYeCKUil CMBICT UCTOJb3YEMBIX BEIMYMH, O00O3HAYCHHS W €IMHHIIBI
bu3nyecKkux BEIWYMH, HAXOIUTh (DOPMYIbI, CBS3bIBAIOIINE JAaHHYIO
(GU3NYECKYI0 BETMYHMHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;

XapaKkTepu30BaTh CBOMCTBA Tei, (U3MUECKHE SBJICHUS W MPOIECCHI,
UCIOJIb3ys OCHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOpHUH
CTPOCHHUS BEILECTBA, MPUHLHUII CYNEPHO3ULIUU MoNel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma Juisl ydacTKa LenH, 3aKOH
Jxoyns—Jlenna, 3aKkOH COXpaHEHHMs DJHEPrUM, IIPU OTOM J1aBaTh
CIIOBECHYIO0 (OpPMYJTUPOBKY 3aKOHA W 3alUChIBATh €r0 MaTeMaTHYECKOe
BBIPA)KCHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallUd MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBIIATH
MPUYHUHHOCIIEICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHNE U3 |1—2 JTOTHYECKuX
1aroB ¢ Onopoil Ha 1-2 W3Y4EHHBIX CBOMCTBA (PU3WYECKUX SIBICHU,
(bU3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3agayd B 2—3 JEHUCTBUA, HCHONB3YyS 3aKOHBI U
dbopmyIbl, CBs3bIBarONIME (DHU3MUECKHE BEIWYMHBL: HAa OCHOBE aHalN3a
YCIIOBUA 3aJ]auMl 3aluChiBaTh KPAaTKOE YCIJIOBHUE, BBIABISATH HEJOCTATOK
JMAHHBIX ISl peIIeHHs] 3aJayd, BBIOUPATh 3aKOHBI H  (OPMYIIBL,
HEOOXOJIMMbIE Jii €€ pellIeHUs, MPOBOAUTH PACUYEThl W CPABHUBATH
MOJIYYEHHOE 3HaYeHue (PU3MYECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpH TOMOIIU
(GU3MYECKUX METOOB, HCIOJNb3Ysl ONHUCAHUE HCCIECIOBAHMS, BBIIEIAThH
MPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
IIPOBEICHUSI UCCIIEI0BAHUS, 1€TaTh BHIBO/IBI;

IPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
bu3nYeCKuX CBOMCTB Tel (KaUUIAPHBIC SIBICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT ero o0béMa, TeMIepaTrypbl, CKOPOCTH IpoIecca OCThIBaHUS U
HarpeBaHus MpPU U3ITYYEHUHM OT IBeTa H3JIydarolle (morjomiaromei)
MOBEPXHOCTH, CKOPOCTh UCHApEHUs] BOJbI OT TEMIIEpPAaTypbl KUJIKOCTH U
wiomaau €€ TMOBEPXHOCTH, DJJEKTpU3alus Tel U B3aUMOJEHCTBUE
DJIEKTPUYECKUX 3apsIoB, B3aUMOJICHCTBHE TIOCTOSIHHBIX MAarHHUTOB,



BU3yalIM3alllsl MAarHUTHBIX TOJEeH TOCTOSHHBIX MAarHUTOB, JAEWUCTBUS
MarHMUTHOTO TOJS Ha TPOBOJHHMK C TOKOM, CBOMCTBa SJEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOABUIATENs] IOCTOSHHOIO TOKa): (POpMyIupoBaTh
pOBEpsieMbIe MPENMONIOKEHUS, COONpPaTh YCTAaHOBKY M3 MPEATI0KEHHOTO
000py0BaHMsl, ONUCHIBATH X0 ONbITa U (OPMYIUPOBATH BEIBObI;
BBIMIOJIHATh ~ TPSIMBIE ~ U3MEPEHHSI  TEMIIEpPaTypbl,  OTHOCHUTEIHHOMN
BIOKHOCTA BO37yXa, CHJIBI TOKa, HAMNpPsHKEHUS C HCHOIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3UYECKUX BEJIUUYHMH, CPaBHUBAThH
PE3yIbTaThl UBMEPEHUH C y4€TOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETUYHMHBI OT
IpYroil C HCIONb30BAaHHEM MPSAMBIX H3MEPEHHH  (3aBUCHUMOCTh
COIIPOTUBJIEHUSI IMPOBOAHMKA OT €ro JJIUHBI, IUIOIAAN IONEPEYHOro
CEUEHUS U YIETbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANpsDKEHHWS Ha  IPOBOJHUKE,
UCCIIEIOBAaHUE TIOCIEA0BATEIbHOIO M MapajUIeIbHONO  COEIMHEHHI
IPOBOJIHUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBINOJIHATh W3MEPEHMs, CIEAysl MPEIIOKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3ynabTaThl TMOJTYYCHHON 3aBUCUMOCTH B BHJE TaOmuIl U Tpadukos,
JIeJIaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs] (PU3NYECKUX BeIMYWH (yIenbHas
TEIUIOEMKOCTh ~ BEIIeCTBAa, CONPOTUBJIEHHE NPOBOJHHKA, pabora U
MOIIIHOCTh DJIEKTPHUECKOTO TOKA): TUIAHUPOBATh H3MEPEHHs, COOMpPATh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEAJIOKEHHOW WHCTPYKIIMH, U
BBIUUCIISITH 3HAUCHNE BEIMYUHBI,

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ JabopaTOPHBIM
000py/IOBaHHEM;

XapaKkTepU30BaTb IPUHLMUIBI JEHCTBUS U3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX OmNHMCcaHusA (B TOM YHCIIE:
CHCTeMa OTOILJICHUS JIOMOB, TUTPOMETpP, MapoBasi TypOWHA, aMIIEpMETp,
BOJIETMETP, CUETUMK BJIEKTPUUYECKOW HHEPIHH, DIEKTPOOCBETUTEIbHBIC
npuOOpkl, HArpeBaTENbHBIE YJIEKTPOIIPHOOPHI (TIPUMEPHI), STIEKTPUUECKUE
IPEIOXPAHUTENH, DJIEKTPOMArHUT, HJIEKTPOBUTATEINb TOCTOSSHHOTO TOKA),
UCIOJb3Ysl 3HaHUS O CBOMCTBaX (M3MYECKUX SIBJICHUM M HEOOXOAMMBbIE
buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBIC
npuOoOpel TIO CXeMaM H CXEMaTHYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, ABUTATENb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJATH CXEMbl BSJIEKTPUUECKUX



HEeNneil ¢ MocieI0BaTeIbHBIM U MapajUIeIbHbIM COSMHEHUEM 3JIEMEHTOB,
paznnyasi yCJIOBHBIE 0003HAUCHUS AIIEMEHTOB JICKTPUUECKUX LICTICH;
OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  HMH(POPMALMIO O  IPUMEpax)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBbS U COONIONCHUS
HOPM DKOJIOTHUYECKOT0 TTOBEICHUS B OKPYKAIOIICH Ccpeie;

OCYIIECTBJIATh TOWCK HHpOpManuu (U3NUECKOTO COJEpKaHUS B
HNutepHeTre, Ha OCHOBE UMEIOIIUXCA 3HAHUM W IYT€M CpaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  MHGOpPMAIUIO, KOTOpas
ABIIIETCS MPOTUBOPEUNBOM WIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIOJIb30BaTh MPHU BHIMOJHEHUU YYEOHBIX 33JlaHUi HAYYHO-TOMYJISIPHYIO
auTeparypy  (U3MUECKOro COIEp)KaHHs, CIpPaBOYHbIE MaTepuasbl,
pecypcel cetr MHTepHer, BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMALUU U3 OJHON 3HAKOBOW CHCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCbMEHHBIE W KpaTKHWE YCTHBIE COOOIEHUS,
0000mass wHGOPMAIMIO W3 HECKOJIBKHUX HCTOYHHKOB (PU3UUECKOTO
COZCpXaHMsl, B TOM 4YHCIE€ MYOJHMYHO TPEACTABIATh PE3yIbTaThI
IPOEKTHOW WJIM UCCIIENOBATENbCKON JEATENbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXK/JIaTh BBICTYIUIEHUE MTPE3CHTALIUEH;

IpU BBITIOTHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUN (PU3MUECKHX
MPOIIECCOB PACTpeNeNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33Jla4aMHM, CIECIUTh 3a BBINOJIHEHUEM IUIaHa JEUCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIAa B
JESITENbHOCTD TPYIIIbI, BEICTPaUBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTD pa3perniarb KOHQIUKTHI.

K xoHIy 00yuyeHusi B 9 kiiacce rpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

UCIIONb30BaTh MOHATHSA: CUCTEMa OTCU€Ta, MarepuajbHas TOYKa,
TPACKTOPHUSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO IBIKCHUS, AchopMarius
(ynpyrasi, macTuU4eckasi), TpPEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TIKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IIKaJia JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTD,
CHEKTPhl UCIYCKaHUSI U TOTJIONIEHUs, allb(a, OeTa- U raMMa-u3IIydeHus,
M30TOIIbI, SIIEPHAS SHEPreTHKA;



paznuyaTh SBJCHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEUHOE
JB)KCHUE, PaBHOYCKOPEHHOE MPSMOJUHEWHOE JBHXKEHHE, CBOOOIHOE
MaJICHUE TEJl, PABHOMEPHOE JIBH)KCHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBHXXEHUE, KojeOaTelbHOe ABMXKEHHE (3aTyXalolue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBIJKEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHEHMHOE DPacCHpOCTpaHEHUE, OTPaKEHUE W MPEIOMIICHHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JI0kKEHUE Oeoro cBeTa B
CHEKTp U CJOXKEHHE CIEKTPaJbHbIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
M3IIY4E€HUsI) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBIIEHWE M3YYEHHBIX  (PU3MYECKUX  SIBICHHM B
OKpyXaroreM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPHUPOJE:
MPWIKBBI U OTJUBBI, ABMKeHHUE Tu1aHeT COTHEYHON CUCTEMBbI, PEAKTUBHOE
JBU)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB KHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, D3XO, I[IBETa Tell,
ONTUYECKHE SIBICHUSI B MPUPOJIC, OMOJIIOTUYECKOE ICHCTBUE BUIUMOTO,
yIbTPAQUONIETOBOTO M PEHTTEHOBCKOT'O HU3IYyYEHUM, €CTECTBEHHBIN
paMOAaKTUBHBIA (POH, KOCMHYECKHE JIY4YH, PaTUOAKTUBHOE H3IYy4CHUE
MPUPOJHBIX MHHEPAIOB, JEWCTBUE PATUOAKTUBHBIX W3JIydeHUN Ha
OpraHW3M 4YeJIOBEKa), MPH STOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIACISTh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBJICHUU;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA TEN U (PU3NUYECKUE SIBJICHHS, UCTIONB3YS
¢duzuyeckre BENMMYMHBI (CPelHssE W MIHOBEHHAs CKOpPOCTh Tella IIpH
HEPaBHOMEPHOM JBWXKEHHH, YCKOpPEHHUE, TNEepeMelieHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHMs, CWJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOIO TAJEHUsl, BEC Tela, HUMIYJIbC Tela, HWMILYJIbC CHJIBI,
MeXaHuueckass paboTa W MOIIHOCTh, NOTEHIMAIbHAs DSHEpPrus Tena,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMAIbHAS YHEPrUsl CXKATOU
NPYKUHBI, KUHETUYECKash DJHEPrusi, IOJHAas MEXaHW4yecKas »>SHeprus,
MEpPHOJ] M YacToTa KoJeOaHuH, NJIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMIICHUS CPEJbl), MpU ONHUCAHUU
MPaBUIILHO TPAKTOBATh (DU3UYECKUI CMBICH MCIOJb3yeMbIX BEIUYHH,
00O3HAYEHUS! M EIUHUIIBI (DU3UUYECKUX BEIUYUH, HAXOAUTHh (HOPMYIIBI,
CBSA3BIBAIONINE JTAHHYIO (PU3UUYECKYIO BEJIMUMHY C JIPYTUMHU BEIMYMHAMH,
CTPOUTH TpadKN U3YYCHHBIX 3aBUCUMOCTEHN (DM3UUYECKUX BEJIUYNH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MUECKHE SBICHUS W TPOIIECCHI,
WCIIONB3Ysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TSITOTEHUS,



OPUHLIUI CYMEPHO3ULUKA CHJI, TPHUHIMI OTHOCHUTENbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUs HMITYJIbCa, 3aKOHBI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MACCOBOIO YHUCEN
OpU SAEPHBIX PEaKUUAX, MPH 3TOM JIaBaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA U 3alKMChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE W B
KOHTEKCTE CUTYallUid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ OMopodl Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUIA,
(bu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewlath pacuy€THble 3anadd  (ONMpArOLIMecs] Ha cucteMy u3 2-3
YPaBHEHUI), UCIONb3Yys 3aKOHBI U (JOPMYJIbl, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/ladd 3alMChIBaTh KPAaTKOE
YCIIOBHE, BBISBJISTh HEJOCTAIOLIUE WM U30BITOUHBIE AHHBIE, BHIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE TSI PEUICHHs], IPOBOAUTH PAcu&Thl U
OLIEHUBAaTh PEATUCTUYHOCTh IIOJYYEHHOIO 3HayeHUs  (PU3HUECKOM
BEJIMYUHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PpEIIMTh TPH MTOMOIIH
($u3NYECKUX METO/IOB, MCIIOJIb3Yysl ONHMCAHUE HCCIEAOBAaHUSA, BBIIEIAThH
mpoBepsieMOe  TPEATNONOKEHHE, OICHUBATh MPAaBUIBHOCTh IOPSIKA
NPOBEACHUS  MCCIEAOBaHUSA, JeNaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUI 1 ONBITOB,

OPOBOJIUTH OMBITHI TIO0 HAOMIOACHHWIO (PU3NYECKUX SBICHUM WU
¢bu3nyecKkux CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HproToOHa, 3akoHa
COXpaHEHUsS] DHEPrHH, 3aBHCHUMOCTHh IEpPHOJA KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCHUMOCTH OT
aMIUIUTY/bl MAJIBIX KOJIEOAHUN, NPSIMOIMHENHOE PACIIPOCTPAHEHUE CBETA,
pas3yioKeHHe Oesoro CBeTa B CIEKTP, M3YYEHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HM300pakeHHUs TpeaMeTa B coOuparoiiei
JWH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENILHO coOMpaTh yCTAHOBKY H3 H30bITOYHOro Habopa
0o0OpynOBaHMs, ONHMCBHIBaTH XOJI ONbITA U  €ro  pe3yJibTarshl,
(bopMyIIMpOBaTh BBIBOJIBI;

MPOBOJIUTH TPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, OMpeaemss
CpedHee 3HAueHHE W3MeEpsAeMOil BelMMYuHBI (POKYCHOE paccTOsHuE
coOuparonieil JIuH3bI), OOOCHOBBIBATH BBIOOpP CIOCO0A HU3MEpPEHUS
(M3MEpUTENLHOTO MTPHOOpPa);

IPOBOJUTh HCCJEOBAaHUE 3aBUCUMOCTEH (U3WYECKUX BEJIMYHUH C
UCTIONIb30BAaHUEM TIPSAMBIX HW3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHHU



Py PaBHOYCKOPEHHOM JBWDKEHWH 0€3 HadalbHOW CKOPOCTH, IEpHUOa
KojeOaHW MaTeMaTHYEeCKOTO0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yriia OTpaKEHHUs CBETa OT yrja MajeHus W Yrja MPeJIOMJICHUS OT yIJia
NaJeHNs): TUIAHUPOBaTh HCCIENOBAaHHE, CaMOCTOATEIBHO COOMpATh
YCTaHOBKY, (UKCHpOBaTh pe3yjbTaThl TOJYUYCHHOW 3aBUCUMOCTH
(¢u3uYeCKUX BETUYUH B BUJE TaONUIl U rpaduKoB, J€JaTh BBIBOJBI IO
pe3yabTaTaM MCCIIeIOBaHUS;

MPOBOANTh KOCBEHHBIE U3MEpEHUs (PU3NUECKUX BEIUYUH (CPEIHSs
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTh MPYXKHUHBI, KO3(DPHUITMEHT
TPEHUS CKOJBKKCHHS, MEXaHWYecKas padoTa W MOIIHOCTh, 4YacToTa H
nepruoa  KoueOaHWUM MaTeMaTH4ecKOoro M MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl CWJa CcoOWparomeld JMH3bI, pPAaTUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIONTHATh U3MEPEHUS, CIEAyS MPEIIOKCHHON MHCTPYKIIUH, BBHIYHCIIATH
3HA4YCHHE BEIIMYMHBI U aHAJTM3UPOBATh MOJTyIECHHBIC PE3yIbTaThl C YIETOM
3aJJaHHOM MOTPENTHOCTH U3MEPEHUM;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ JaOOopaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3HUECKUX MOJIEIICH:
MaTephalibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIA HCTOYHUK
CBEeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJENlb aToMa, HYKJIOHHas
MOJIeTh aTOMHOTO SIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX ONMUCaHUA (B TOM 4YHCIE:
CIUIOMETP, MATYMKU TIOJIOKCHUSI, PACCTOSHUS W YCKOPEHUS, PpaKeTa,
9XOJIOT, OYKH, TEPUCKON, QoToammapar, ONTHUYECKUE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PHU3MYECKUX SIBICHUH ¥ HEOOXOAWMBbIC (HU3UUECKUC
3aKOHOMEPHOCTH;

HCITOJIb30BaTh CXEMbBl U CXEMATUIHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU PEIICHUH Y4EeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;
NPUBOJIUTH  MpPUMEPhl  (HAXOAuUTh  MH(OpMAIUIO O  MPUMEPAX)
MPAKTUYECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHON
KU3HU JIJ1s1 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHUS 370POBbSI M COOJIOACHUS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPY)KAIOIICH Ccpeie;



OCYLIECTBJISTh TMOUCK HH(pOpManuu (PU3UYECKOTO COACPKAHHUSI B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYsI TOUCKOBBIN 3aIIPOC, HAXOIUTH
IYTU OIpENeNICHUs] JOCTOBEPHOCTH IMOJIyY€HHOM MH(OPMALIUKU HA OCHOBE
UMEIOLINXCS 3HAHUN U JOMOTHUTELHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJlaHUN Hay4HO-NIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COIep)KaHWsA, CIPaBOYHBIE MaTepualbl,
pecypchl cetn MIHTepHET, BIafeTh MpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIC MHCHbMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIIMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEJCTaBIATh PE3YNbTAThl MPOEKTHON MJIM UCCIIEI0BATEIbCKON
NEeSTEeNbHOCTH, TPU OBTOM TPaMOTHO  MCMOJIb30BaTh  U3YYEHHBIN
NOHATUWHBIN anmapar HU3y4aeMmoro pasfena (PU3HKd U COMPOBOXKIATH
BBICTYIIJICHUE TMpe3eHTalre ¢ y4€ToM OCOOCHHOCTEW ayquTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3iesioB H TeM (undposbie)
KoHTpobHbI IIpakTHyeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThbI
pecypcsl
Pa3znen 1. ®usuka u e€ poiib B IO3HAHUHN OKPY:KAKOIIEro Mupa
bubmioreka [IOK
1.1 ®dusuka - HaykKa o 0J1¢ 2
H3Hika - fayka o nprpon https://m.edsoo.ru/7£416194
1.2 duznueckre BeINYNHBI 2 1 bubmnorexa IIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4YHBIN METO TTO3HAHUS 2 1 Eubmorexa IOK
https://m.edsoo.ru/7f416194
Hroro no paznemy 6
Pasnen 2. [lepBoHayaiibHble CBeIeHNsI O CTPOEHUH BelleCTBA
bubmioreka [IOK
2.1 C 1
TpocHHe BetiecTsa https://m.edsoo.ru/7f416194
29 JIBM>KEHUE U B3aUMOJIEMCTBUE YACTHI] ) | bubmotexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f416194
Hroro no paznemy 5
Pazgen 3. /IBUsKeHHe H B3aUMO/IeliCTBHE TeJ
3.1 MexaHn4eCcKOoe IBUKEHNE 3 bubmorera HOK

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




bu6moreka [JOK

3.2 WNuepnus, macca, IJI0THOCTh 4 1
https://m.edsoo.ru/7f416194
3.3 Cuna. Buasr cun 14 2 bubmorexa OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBienue TBEpABIX TeJ, KUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenada naBieHus TBEPIABIMU 3 bubmotexa [JOK
) TEJIaMMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBmeHue KuIKOCTH 5 bubmorera TIOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMocdepHOe naBieHne 6 nomorexa I10
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTH U ra3a Ha MOrpyxkEHHOE 7 3 bubmmorexa [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pazgen 5. PaGoTa m MomHOCTB. JHeprus
5.1 Pabora 1 MmontHOCTH 3 1 bubmorexa OK
https://m.edsoo.ru/7f416194
5.2 IIpocTbie MEXaHU3MBI 5 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
53 Mexanuueckast 3Heprus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
HauMeHoBaHMe pa3iesjioB U TeEM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenuioBble siBiaeHUS
bubmioreka [IOK
1.1 CrtpoeHue 1 CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181c
[
bubmioreka [IOK
1.2 TermnoBbie TPOLIECCHI 21 1 5 https://m.edsoo.ru/7f4181c
[
Hroro no pazneny 28
Pa3nen 2. DinekTpuyeckue ¥ MAarHUTHbIE SIBJICHHUSA
DNEKTPUUYECKUE 3aps/ibl. 3apsKEHHBIE Tela bubmorexa TIOK
2.1 p . p - 24P 7 1 https://m.edsoo.ru/7f4181¢
U UX B3aUMOJICICTBUE .
bubmioreka [IOK
2.2 [TocTOosHHBIN 37IEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181c
e
bubmioreka [IOK
2.3 MarsuTHbI€ SIBIICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
[
bu6mmoreka [JOK
24 DJIEKTpOMarHuTHast HHAYKIUS 4 https://m.edsoo.ru/7f4181c¢

€




Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uugposbie)
Ne n/nt Kontpoabnbie | IlpakTuueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Mexannueckue siBJ1eHHsl
bubmioreka [IOK
MexaHnudeckoe JBUKEHUE U CIIOCOOBI €ro
1.1 10 1 https://m.edsoo.ru/7{41ada
OINMCAHUS
6
bubmioreka [IOK
1.2 B3aumoneiictBue ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bu6mmoreka [JOK
1.3 3aKOHBI COXpaHEHUs 10 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 40
Pa3nen 2. Mexannueckue KoJie0aHUs U BOJTHBI
bubmioreka [IOK
2.1 Mexanunueckue KojieOanus 7 3 https://m.edsoo.ru/7f41ada
6
bubmioreka [IOK
2.2 Mexanundeckue BOIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 15
Pazgea 3. Di1eKTPOMAarHuTHOE 110JI€ ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
3.1 DIIEKTPOMArHUTHOE T0JIE U 6 2 bu6moreka [JOK




QJICKTPOMAruuTHBIC BOJIHBI

https://m.edsoo.ru/7f41ada
6

Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJICHUS
bubmioreka [IOK
4.1 3aKOHBI paCpOCTPaHEHUS CBETa 6 https://m.edsoo.ru/7f41a4a
6
bubmioreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bubmioreka [IOK
43 Paznoxenue 6eoro cBera B CIIeKTp 3 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 15
Paszpnes S. KBanTOBbBIC SIBJICHUSA
bubmioreka [IOK
5.1 HcnyckaHue 1 IOTIIOIIEHUE CBETAa ATOMOM 4 https:/m.edsoo.ru/7f41a4a
6
bubmioreka [IOK
5.2 CtpoeHne aTOMHOT O siApa 6 https://m.edsoo.ru/7f41ada
6
bubmioreka [IOK
5.3 SAnepubie peakuu 7 https://m.edsoo.ru/7f41ada
6
Hroro nio pazaeny 17

Pazgea 6. IloBropuTebHO-0000 1210 NI MOAYJIb




bu6moreka [JOK

[ToBTOpEHKE U 0000IIEHHE COCPIKAHUS
6.1 P o AP 9 2 https://m.edsoo.ru/7f41ad4a
Kypca Gpu3uku 3a 7-9 kiace 6
Uroro no paszneny 9
102 27

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos i JIEKTPOHHBIE
ara
Ne uudposBbie
Tema ypoxa Konrtpoasbubie | Ilpakruyeckue | H3Y'U€HH
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThbI s
pecypcsl
| ®duznka — HayKa O IPUPOZE. 1
SBneHus npupoabl
2 DuU3NYECKUE SIBICHUS 1
3 ®uznueckue BEIUUNHbBI U UX |
U3MEepeHue
VYpok-uccinenosanue "M3mepenue
4 TeMIepaTyphl MPU TOMOIIH | |
KUJIKOCTHOTO TEPMOMETPA U JaTIYNKA
TemmnepaTypsbl”
MeTonbl HAy4YHOTO MO3HAHUS. Eub 1OK
. noIMoTeKa
5 Onucanue Gpu3NYECKUX SIBICHUN C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIIbIO MOJIeNEN
VYpoxk-uccnenosanue "lIpoBepka
6 TUTIOTE3BL: JaJIbHOCTD MOJETA IIApUKa, | |
MYIIIEHHOT' 0 TOPU30HTAIIBHO, TEM
0obI1e, yeM 0oJIbIe BhICOTa MycKa'"
Crpoenue BeniectBa. OMBITHI, Bu6 10K
noaMoTeKa
7 JIOKa3bIBAIOIIME IUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTpOEHUE BEIECTBA
bubmmorexa [{OK
8 JIBM>KEeHME YacTHI] BEIIECTBA 1 1
https://m.edsoo.ru/ff0a013e




VYpok-uccinenoanue «ONbITHI 11O

9 HAOIIOICHHUIO TETIJIOBOT'O PACIIUPEHUS
razoB»
10 ArperaTHbl€ COCTOSTHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSHUN
1 BozbL. O6001IEHHE TTO pa3ieny bubmoTteka [JOK
«IIepBoHauanbHBIE CBEICHHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUU BEIIECTBA»
MexaHnueckoe IBU>KEHHUE.
but6moreka [JOK
12 PaBHOMEpHOE U HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bubmumoreka [IOK
13 CxopocTtb. EnuHuUIBI CKOPOCTH s
https://m.edsoo.ru/ff0a079c¢
Bbub6morexa IIOK
14 Pacuer nyt 1 BpeMeHH NBHKEHUS
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa bu6mmoreka [IOK
WHEPTHOCTHU TEI https://m.edsoo.ru/ff0a0c10
16 [TImoTHOCTH BemecTBa. Pacuer macchl bubmnoreka [IOK
1 o0beMa Tena Mo ero MIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OmnpeneneHue
IUIOTHOCTH TBEPJOTO TN
13 Pemenue 3aga4d mo Teme "IlmoTHOCTH bu6moreka IIOK
BelecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTuka
19 B3auMogeiicteus tea. Cuia
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas pabota «3yueHue

3aBUCUMOCTH paCTIXKCHUSA




(medopmaniuu) Ipy>KUHBI OT
MPUIIOKEHHON CHITBD)

21 SIBnenne TaroreHus. Cuna TSHKECTH
CBsI3b MEXKIY CHUIION TSKECTH U
29 . yB Pewerme bubmumoreka [IOK
Maccoi Tena. Bec Tena. Pemenn
" " https://m.edsoo.ru/ff0al778
3a1a4d 1mo teme "Cuna TsSHKeCTH
23 Cuia TsDKECTH Ha JPYrux IJjiaHeTrax. bubmmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKH IIJIaHET https://m.edsoo.ru/ff0a1502
bu6moreka [IOK
24 Nsmepenne cui. J[mnamome
p A P https://m.edsoo.ru/ff0al8cc
bu6moreka IIOK
25 Bec tema. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CnokeHue IBYX CHJI, HallpaBJICHHbIX
26 . Y . P bubmmoreka [IOK
110 OJTHOM ITPSIMOM.
A . p https://m.edsoo.ru/ff0ala70
PaBHOz€cTBYIOIIAsA CHIT
7 Pemenue 3aga4u mo Teme
"PaBHOnel cTBYIOIIAs cui”
Cuna Tpenus u e€ Bunabl. TpeHue B bu6mmotexa [IOK
28
NIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «M3yuenue
3aBHUCHMOCTH CHJIBI TPEHHUS
2 S P o Bu6morexa LIOK
KOJIbJKEHMS OT CUJIBI JaBJIEHUS U
a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEN
30 Pemenue 3amayd Ha onpezeneHue
PaBHOJEHCTBYIOIIEH CHUJIBI
31 Pemenue 3agau no temam: «Bec but6moreka [JOK

Tenay, «I'padudeckoe n300paxeHne

https://m.edsoo.ru/ff0aldeQ




cuny, «Cunbl», «PaBHOIEUCTBYIOIIAS
CUID»

Kontponbhas paboTa no Temam:
«MexaHn4eckoe ABMKeHHe», «Macca,

32 IUIOTHOCTRY, «Bec Temay,
«I"paduueckoe n300pakeHUE CUI»,
«Cunsn
13 Jasnenue. CiocoObl yMEHbIIICHUS U bu6moreka [JOK
YBEJIMYECHUS JaBJICHUSA https://m.edsoo.ru/ff0a20a6
JaBnenune rasza. 3aBUCUMOCTD
34 aBJIEHHUS rasa oT 00nLéMa bubmrorexa LIOK
A : https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHus TBEPIABIMU
35 e Fa)u\iln mli[ KOCTSIMH U Ir)eI1[3aMI/1 bubmotexa [TOK
TeNl .
- U hitps://m.edsoo.ru/ff0a25b0
3akon Ilackains
36 JlaByieHne B )KUIKOCTH U rase, bubmmorexa [JOK
BBI3BAHHOE €M CTBHUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad no reme «JlaBnenue B bubmnoreka [IOK
JKUIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
but6mmoreka [JOK
38 Coob
OODIAIOTHHECH COCYHRT https://m.edsoo.ru/ff0a2970
39 I'mnpaBanyeckuii mpecc bubmrorexa IIOK
AP P https://m.edsoo.ru/ff0a3 136
40 Manowmerpsl. [TopmHeBoin
SKHIKOCTHEIA HacoC
41 ATtMocdepa 3eMii 1 IPUYKHBI €€ bubmorexa [IOK
CyLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3znyxa. ATMocdepHoe bu6morexa [IOK




JaBJICHUE

https://m.edsoo.ru/ff0a2b5a

H3mepenne aTMOCHEPHOro JIaBIICHUS.

bubmmoreka [IOK

43
Omneit Toppruemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO
44 JaBJIEHHUS OT BLICOTHI HAJl YPOBHEM bubmiorexa IIOK
P https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepoua. AtmocdepHoe bu6mmoteka [IOK
JIaBJICHUE HA Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amaq mo teme "
AtmocdepHoe naBieHue"”
JlelicTBUE )KUJKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmiorexa LIOK
by ' https://m.edsoo.ny/ff0a3276
ApxumMenosa cuia
JlabopaTopHas pabora «OnpeneneHue
43 BBITAJIKUBAOIICH CHIIBI, bu6moreka [JOK
JEUCTBYIOLIEN Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlabopaTopHas paboTa o Teme
49 «MccnenoBanue 3aBUCMMOCTH Beca bubmmoreka [JOK
Tesa B BOJIE OT 00bEMa MOrpyKEHHON https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YaCTH TeJiay
bubmmorexa [IOK
50 [InaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabora
51 "KoHcTpynpoBaHue apeomeTpa uim
KOHCTPYHUPOBAHHE JIOJIKH U
onpeesneHne e€ rpy3onoabEMHOCTH "
52 Pemenune 3agau no temam: «IlnaBanue bubmmoreka [IOK




cynoB. BoznyxonnaBanuey,
«JlaBeHne TBEPBIX TN, KUJKOCTEN
U Ta30B)

https://m.edsoo.ru/ff0a3654

KonTtponbsHas pabora o reme

53 «/laBneHue TBEPIbIX TEN, )KUIAKOCTEH
Y Ta30B»
bu6moTteka [JOK
54 MexaHnundeckas pabora 1
https://m.edsoo.ru/ff0a3{82
bu6moreka I[IOK

55 MomnocTts. Enuauier MomuocTu

m A 1t i https://m.edsoo.ru/ff0a3{82
VYpok-uccinenoanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOMU MPU 1
nmoabEme 1o jgecrtauie"

57 [Ipocteie MexaHu3MBbI. Ppruar.

PaBHOBecue cui Ha ppryare
Prruaru B TexHuKe, OBITY U IPUPOJIE.

53 JlabopaTopHas pabora 0.5 bu6moTteka [JOK
«MccnenoBanue ycioBui paBHOBECHUS ' https://m.edsoo.ru/ff0a478e
phIyara

59 Pemenue 3agau no teme «Y cioBUs bu6moreka [JOK
paBHOBECHUS pBIdara https://m.edsoo.ru/ff0a48a6
KoaddumuenT monesnoro neiictBus

60 MexaHu3Mma. JlabopatopHas pabora 0.5
«3mepenne KIIJI HakioHHOM ’

MJIOCKOCTH»

61 Pemenwe 3amgau o Teme "Padora, Bbu6muorexa IIOK
MomtHoCTh, KIT/" https://m.edsoo.ru/ff0adc48

62 Mexanunueckast SHEprus. bu6mmoreka [IOK




Kunernueckas u moreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTrUu

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT 10 TEME
"DKCnepUMEHTAIBHOE ONPE/eIeHUE
W3MEHEHUS KHHETUYECKON U
MOTEHIUAIbHOM 3HEPT UK pU
CKaTBhIBAHMM TeJa 110 HAaKJIOHHON
IJI0CKOCTH"

65

KonTponpHas pabora 1o Teme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o reMe "Mexannueckoe aBrxeHune"

Bbub6morexa IIOK
https://m.edsoo.ru/ff0adeeb

67

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o reMme "JlaBneHue TBEPABIX Tell,
YKUJIKOCTEH 1 ra3oB"”

bu6moreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PeseprHbiii ypok. Pabota ¢ Tekcramu
o reme "Pabora. MomHOCTb.
Ouneprus"

OBILIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68
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8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jlara
Ne uugposbie
Tema ypoka Konrtpoiasbnsbie | IlpakTnueckue | H3Yy'U€HH
n/n Bceero oOpa3oBaTe/bHbIE
padoThI padoThI s
pecypcsl
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-
N but6mmoreka [JOK
1 KMUHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pazmep aTOMOB B MOJIEKYJI 1
3 Monemu TBEpAOro, KUIAKOIO U | bu6mmoreka [TOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPAOTO,
4 KHUJIKOTO ¥ Ta3000pa3HOr0 COCTOSTHUM 1
BEIIIECTBA HA OCHOBE MOJIOXKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TeOpuun
but6moreka [JOK
5 Kpucrammueckue n amopgHsbie Tena 1
https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KaWUIAPHOCTb. | bu6moreka [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6moreka I[IOK
7 TennoBoe pacmmpenue u cxatue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3p TeMIepaTypsl CO
8 CKOPOCTBIO TEMJIOBOI'O ABUKEHUS 1
YaCTHI]
9 Bayrpennsis sneprust. CrnocoOsr 1 bubmmorexa [{OK
W3MEHEHUS BHYTPEHHEN dJHEPT U1 https://m.edsoo.ru/ff0a5c60
10 Buns!l Tennonepenaun 1 bu6mmoteka [IOK




https://m.edsoo.ru/ff0a6412

VYpok-korpepenmus "lIpakTudyeckoe
HCITOIL30BAaHNE TEMJIOBBIX CBOMCTB

bu6moreka [JOK

11
BEIIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "
12 KommuectBo TemnoTel. Y aenpHas bubmmoreka [IOK
TEMJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHUE TEII0BOro OajgaHca. bu6moteka [IOK
TennooOMeH U TenI0BOEe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabora
14 "UccnenoBanue SBICHUS bubmumoreka [IOK
TENJ000MeHa P CMEIIUBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsuer Bojibl"
Pacuer xonmuecTBa TEMIOTHI,
15 HEO0OXOMMOTO JIJIsl HAarpPEBaHUS TeJla
Y BBIICIIIEMOTO UM TIPU OXJIQXKICHUHT
16 JlaGopaTtopHas pabota "Onpenenenue bu6moreka [IOK
yEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprug ToIMBa. Y AenbHas TEeIioTa bubmmoreka [JOK
Ccropanus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepAEBaHNE
P but6mmoreka [JOK
18 KPUCTAJJTMYECKUX TeN. Y AebHas
https://m.edsoo.ru/ff0a71d2
TEeNJ0Ta NJIaBJIeHUs
19 Jlabopatopnas padora "OmnpeneneHue bubmorexa [{OK
YAEIbHOMN TENJIOTHI IUIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue ¥ KOHICHCAITHS. bu6morexa [IOK

Ucnapenune

https://m.edsoo.ru/ff0a740c




21

Kunenue. Ynenpnas Temiora
napooOpa3oBaHUs M KOHICHCAIIMH.
3aBUCUMOCTb TEMIEPATYPbl KUTICHUS
oT aTMoc(epHOTrO JaBICHHUS

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OmnpenenecHue
OTHOCUTEIBHOM BIAXKHOCTH BO31yXa"

but6moreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3aa4 Ha OIIpEACIICHUE
BJIAJKHOCTH BO3yXa

24

[TpuHnMIIBI pabOTHI TEMIOBBIX
neurareneii. [lapoast TypOuHa.
JIBurarenb BHyTPEHHETO CrOPaHUs

25

KII/I TemioBoro nBuraTens.
TerioBble ABUTATEIN U 3aIUTA
OKPY’KarOILIEH CpeJIbl

bu6muorexa IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U NIPEBpALICHUS
OHCPI'vU B TCIJIOBBIX IIPOLICCCAaX

27

[ToaroToBka Kk KOHTPOJIBHOW paboTe
no teMe "TenaoBbie ABJICHUS.
N3meHenue arperaTHeIx COCTOSHUM
Bemlecrna"

bu6moreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTponpHas pabora 1o Teme
"Term1oBEIe ABJICHUA. MI3MeHeHn e
arperaTHbIX COCTOSIHUIM BelecTBa"

bub6moreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexktpuzanus Ten. JlBa poaa
ANEKTPUYECKUX 3apsI0B

30

VYpok-uccrnenoBanue "DneKTpu3anus
TeJ UHIYKLIHEH U NTpU




COIPUKOCHOBEHUU"

B3anMopaeiicTBue 3apsKE€HHBIX TEI.

bubmmoreka [IOK

31
3akoH Kyiona https://m.edsoo.ru/ff0a87e4
DIIEKTPUIECKOE TTOJIE.
1 HanpsikeHHOCTB 31eKTpUYECKOro bubmoreka [IOK
nonst. [IpuHnun cyneprno3suuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJIEH
Hocurenu snexkTpuyeckux 3apsaoB.
33 DneMmeHTapHbli 3apsan. CTpoeHue
aToMa
34 [IpoBOOHUKYN U AUDAEKTPUKHU. 3AKOH bu6moreka [IOK
COXpPaHEHHUS IIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHEHHE bubmmoreka [TOK
CBOMCTB IEKTPUYECKUX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €T0
36 cyuiecTBoBaHus. ICTOUHHUKH bubmmorexa [IOK
T ‘ https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOT O TOKA
37 JIeNCTBUS AIIEKTPUIECKOTO TOKA buomorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleiictBue
38 3JIEKTPUY €CKOTO TMOJISl Ha MPOBOJHUKHU 1
U JUAJIEKTPUKH"
39 DJIEKTPUYECKUN TOK B METAJLIAX, bubmmorexa [IOK
JKUJIKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpudecKas Lemb U €€ COCTaBHbIE
YacTH
bubmmorexa [{OK
41 Cuna Toka. Jlabopatopnas pabota 0.5 1

https://m.edsoo.ru/ff0a8bd6




"U3MepeHne 1 peryaupoBaHUe CUIIbI
Toka"

DNEeKTpUYECKOE HAPSIKEHHUE.
Bonbsrmetp. JIabopaTopnas pabora

bu6moreka [JOK

42 0.5
"N3mepenne u peryimpoBaHue https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 ConpoTuBiieHHE TPOBOIHUKA. bu6moTteka [JOK
VYaenpHOE CONPOTUBIIEHNUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCHMOCTb

44 3EKTPUUECKOr O CONIPOTUBIICHUS | bu6morexa [IOK
MPOBOAHUKA OT €r0 JJIUHBI, [II0MIAIN https://m.edsoo.ru/ff0aa738
NONEPEYHOro CeUeHUs U MaTepuaia"
3aBUCUMOCTb CHUJIBI TOKA OT

bu6muorexa IIOK
45 HanpsbkeHus. 3akoH Oma 115 ydacTka
https://m.edsoo.ru/ff0aad44a
LeMnH
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHJTBI
but6moreka [JOK
46 TOKa, UIYIIEro yepe3 pe3sucTop, OT 1
https://m.edsoo.ru/ff0aa04e
COIIPOTHBJICHUS PE3UCTOPA U
HamnpspKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapajuiebHOE
COEIMHEHUSI TPOBOTHUKOB
JlabopaTopnas pabora "[IpoBepka

43 IIpaBUJIa CJIIOKEHUS HAIIPSDKEHUH IpU | bu6mmoreka [TOK
II0CJIENOBATEIEHOM COEIMHEHUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”

49 JlabopaTtopHas padora "[IpoBepka | bu6morexa [IOK

IOpaBujia AJ1d CUJIbI TOKaA IIPpH

https://m.edsoo.ru/ffQaadle




napasuieJIbHOM COCIHEHUH
pe3ucTopoB”

Pemenne 3a1au Ha npuMeHeEHUE

bu6moreka [JOK

50 3akoHa Oma 111 pa3IuyHOro
https://m.edsoo.ru/ff0aaf8a
COEIIMHEHUSI TPOBOTHUKOB
51 PabGoTa 1 MOITHOCTD 3JIEKTPUYECKOTO bubmoTteka [JOK
Toka. 3akoH [[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopatopHas pabota "OmnpeneneHue
but6moreka [JOK
52 paboTHl 1 MOLTHOCTH 3JIEKTPUY €CKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUYEeCcKUe LeNU U oTpeduTenu
53 ANEKTPUYECKON PHEPIHH B OBIT Bubmmorexa [IOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
[ToaroToBka K KOHTPOJIBHON padboTe
10 TeMe "DIJIEKTPUYECKHE 3apsiaibl.
bu6moreka [JOK
54 3apspKeHHBIE Tena U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoseicTBusl. [locTossHHBII
BIEKTPUYECKUN TOK"
KontponbHas pabora 1o reme
"DekTpuYecKue 3apsbl.
bu6moreka [IOK
55 3apspKEeHHBIE Tela U UX
5 . https://m.edsoo.ru/ff0abea8
B3auMoencTBus. [locTossHHBIN
ANEKTPUUECKUH TOK"
56 [TocTosiHHBIE MATHUTBI, UX
B3aMMOJICHICTBUE
57 VYpok-uccinenoranue "MU3yuenue bu6morexa [IOK
MOJICH MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHO€ nojie. MaruutHoe noJsue bubmmorexa [{OK




3eMiIM U ero 3Ha4YeHue Jid )KU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarautHoe nose
3JEKTPUYECKOro Toka MaruutHoe
I10JI€ KaTylIKH C TOKOM

bu6moreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpumeHeHune 31eKTPOMAarHUTOB B
texHuke. JlabopaTopHas padora
"N3yuenue qeicTBUS MATHUTHOT O
I10J1s1 HA IPOBOJHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENb TOCTOSHHOT O
Toka. Mcronp3oBanue
ANEKTPOJIBUTaTENIeH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHcTpynpoBaHue U n3ydeHue
paboThI dNIeKTpoABUTATENA"

bubmumoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnpiTel @apanes. 3aKoH
AIEKTPOMArHUTHON UHTYKIIHH.
[IpaBuno Jlenua

63

Dnekrporenepatop. Criocoos!
MOJTYYEHHUSI SNIEKTPUUECKON SHEPIrUH.
DNEeKTPOCTaHIIMU Ha
BO300HOBJIIEMBIX HCTOUYHUKAX
SHEPrUuu

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DJIEeKTPUIECKUE U
MarHUTHBIC SBJICHUS"

65

KonTtponbsHas paborta o reme

bu6moreka [JOK




"DNEeKTpuYeCcKue 1 MarHUTHbIE
sIBJICHUS"

https://m.edsoo.ru/ff0acb14

66 Pe3epBHblii ypok. Pabota ¢ TekcTtamu | bu6mmoreka [IOK
o Teme "TenioBrle ABIeHNA" https://m.edsoo.ru/ff0accSe
PeseprHbIii ypok. Pabota ¢ Tekcramu

67 no TeMe "I1ocToSHHBIN 1 bubmorexa IOK

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

INEKTPUUECKUN TOK

63 PesepBHbIii ypok. PaboTa ¢ Tekctamu |
1o TeMe "MarautHele SBiIeHus "

OBIIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOI'PAMME




9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasbnsie | IIpakTnueckn
n/n Bcero u3yyeHus | oOpasoBaTesbHbIE
padoThI e padoThI
pecypchbl

1 MexaHnudeckoe JBUKEHHUE. :
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHBHOCTh | bu6mmoreka [JOK
MEXaHUYECKOr 0 IBUKEHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMONIMHENHOE | bu6mmoreka [TOK
JIBHKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOJIMHENHOE

4 nBuxeHue. CpeaHss 1 MTHOBEHHAs 1
CKOpOCTb

5 [IpsimonnHEeHOE paBHOYCKOPEHHOE | bu6moreka [IOK
JIBUXKECHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSAMOIMHENHOT O

6 PaBHOYCKOPEHHOT'O IBUKEHUSI. 1
I'paduk ckopoctu
JlabopatopHas padota "OmnpeneneHue

7 YCKOPEHUS TeJa MpU | | bu6motexa [IOK
PaBHOYCKOPEHHOM JIBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOMW IIOCKOCTH"

g CobonHoe nagenue teir. OnbITh |
lamunes

9 PaBHOMEpHOE IBMKEHME 11O | bu6mmoteka [IOK

okpyxHocTH. [lepuoa n yacrora

https://m.edsoo.ru/ff0ael176




oOpamnienus. JInHelHas U yriioBas

CKOPOCTH
10 LleHTpOocTpeMuTENBEHOE YCKOPEHUE
1 [Tepssrit 3akoH HetoToHa. BekTop bubmmoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6moteka [IOK
PaBHonelicTByIOIAA cuna https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3axkoH HproToHa. bubmotexa ILIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3aa4 Ha npUuMEeHEHUE bu6motexa [IOK
3aKk0HOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocrtu. 3akoH ['yka bubmorexa [IOK
https://m.edsoo.ru/ff0aeca2
16 Pemenne 3anau no reme «Cuna
YIPYTOCTHY»
17 JIabopaTtopHas paborta «OmnpeneneHue bu6morexa [IOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bub OK
18 Cuna tpeHus nomoreka [
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubmmoreka [IOK
TpEHUS» https://m.edsoo.ru/ff0afa26
20 Jlabopatopnas padota "OmpeneneHue bubmmorexa [IOK
kod(punmenTa TpeHus CKOJIbXKEHU" https://m.edsoo.ru/ff0af8be
Pemenue 3ama4 mo teme "3aKOHBI
bubmmoreka [IOK
21 Herotona. Cuna ynpyroctu. Cuna
" https://m.edsoo.ru/ff0afb8e
TpEHHS
22 Cuna TSKeCTH U 3aKOH BCEMHPHOT'0 bubmorexa [IOK




TATOTCHHS. Y CKOpEHHE CBOOOIHOTO
MaJeHUs

https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "JBrkeHue Ten

23 BOKPYT ITPaBUTAaLlMOHHOIO LIEHTpa
(Conneunas cucrema). ['amaktukn"
Pemenue 3anay no reme "Cuna
bu6moreka [JOK
24 TSKECTH U 3aKOH BCEMHUPHOT'O
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS

75 ITepBas kocMuYecKasi CKOPOCTb. bu6motexa [IOK
HeBecomocTh 1 nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEpHAIBEHONW TOYKH.

26 AGcomoTHO TBEPIOE TEIIO. bubmmorexa [IOK
PaBHOBecue TBEpAOro TENa C https://m.edsoo.ru/ffO0afe36
3aKPEMIEHHON OCBhIO BpalllEHUsI

27 MowmenT cuibl. LleHTp TsixecTn

b ka [IOK
Pemenue 3ama4d mo teme "MoMeHT n6mmorexa 1O

28 Y https://m.edsoo.ru/ff0b02b
cwisl. LleHTp TshkecTH 4
[ToaroToBka K KOHTPOJIbLHOU paboTe Mo but6moreka [JOK

29 Teme "MexaHn4ueckoe ABUKEHUE. https://m.edsoo.ru/ff0b040
BsaumopueiictBue ten" 8
Kontponshas paborta mo reme
" bubmumoreka [IOK

30 MexaHuuecKkoe IBUKEHHUE.

. " https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
Nmnynsc Tena. Umnynsc cniibl. 3akoH
bu6morexa IIOK
31 COXpaHEHMS UMITyJIbCa. YIIPYTroe u
. https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOJEHCTBUE
32 Pemenne 3amad mo Teme "3akoH bu6moreka [JOK




COXpaHEHHS UMITYJIbca"

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepenuus "PeakTuBHOE

33
JBUKEHUE B IPUPOJE U TEXHUKE"
but6moreka [JOK
34 Mexanunueckast paboTa 1 MOIIIHOC
Xt * PaboTa # MOTHOCTE https://m.edsoo.ru/ff0b0a84
but6moreka [JOK
PaGoTa cuibl TsDKECTH, CUITBI
35 https://m.edsoo.ru/ff0bOdb
YOPYTOCTU U CUJIBI TPEHUS 2
JlabopaTtopHas pabota «OmnpeneneHue
36 paboThI CHIIBI TPEHHS TPU
PaBHOMEPHOM JBUKEHHMH TeJa 110
TOPU30HTAIBHOU MOBEPXHOCTH
37 CBs13b 2HEpPruu u paboTHI.
ITorenunansHast SHEPrUst
18 Kunernueckas sueprus. Teopema o bubmorexa [{OK
KMHETHY E€CKOW SHEPTrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHH B
MEXaHUKe
40 JlabopatopHas pabora «3yueHue bubmmoreka [JOK
3aKOHA COXPaHEHHUS SHEPIrUN» https://m.edsoo.ru/ffOb12fe
bu6moreka [IOK
KonebaTtensHoe IBUKEHHE U €TI0
41 https://m.edsoo.ru/ffOb185
XapaKTePUCTUKHU g
49 3aTyxaroume KoieOaHus. bubmmorexa [{OK
Boinyxnennblie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKuil U Py KUHHBIN
MasITHUKH
44 VYpok-uccrnenopanue «3aBUCUMOCTh bubmmoreka [IOK




nepruoja KojeOaHui OT )KECTKOCTH
MPY>KUHBI U MACChI TPy3a»

https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue sHepruu npu
MEXaHUYECKUX KOIECOaHUIX

46

JlaGopaTtopHas paborta «OnpeneneHue
4acTOTHI ¥ NTEpHOJIa KOoJIeOaHUH
MPY>KMHHOT' O MasiTHUKa»

bu6moreka [JOK
https://m.edsoo.ru/ffObl aec

47

JlabopatopHas padota «IIpoBepka
HE3aBHCUMOCTH IEPHOa KOJIeOaHU
rpy3a, NOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

but6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue Boaubl. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpomosbHbIE 1
MOTNEPEYHBIC BOJIHBI

bu6morexa IIOK
https://m.edsoo.ru/ff0b2 1 fe

49

VYpok-koHpepeHnus "MexaHuuecKkue
BOJIHBI B TBEPJIOM TETIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. PacpocTpaHenue u oTpaxkeHue
3ByKa

51

Ypok-uccrnenoranue "Habmonenne
3aBUCUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HAHC

53

VYpok-koHpepenus "Y 1bTpa3ByK U
nH(ppa3ByK B IpUpoOJie U TEXHUKE"

bu6morexa IIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOW paboTe O
Teme "3aKOHbI COXpPaHEHHUS.

but6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0




Mexannyeckre KojieOaHua U BOJTHEI"

Kontponbhas pabora o reme

55 "3aKoHbI cCOXpaHeHUs. MexaHnuecKre
KoseOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bu6moteka [JOK
DNEeKTPOMarHUTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-konpepennus "lkana
53 3JEKTPOMAarHUTHBIX BOJIH. bubmmorexa [IOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUJIS1 COTOBOU CBs3K"
Ypok-uccienosanue "M3ydenue
P . i bubmmoreka [IOK
59 CBOMCTB RJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIEI0 MOOMIILHOTO TeaedoHa
Pemenue 3aay Ha onpenenexue
60 YacCTOThI U JUIMHBI DJIEKTPOMarHUTHOU
BOJIHBI
DJIeKTpOMarHuTHas pupoia CBeTa. bubmmoreka [JOK
61 CxkopocTtb cBeTa. BonHoBBIE cBOMCTBa https://m.edsoo.ru/ffOb31d
CBETa 0
Ucrounuku ceeta. [Ipssmonuneninoe bubmmorexa [IOK
62 pacrpocTpaHeHHEe CBeTa. 3aTMEHUs https://m.edsoo.ru/ff0b365
Connna u JIyHsl 8
3aKOH OTPaKEHMsI CBETa. 3epKala.
P P bu6mmoreka [TOK
63 Pemenue 3aa4 Ha npUMeHeHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 [Ipenomnenue cBera. 3akoH bu6morexa [IOK

IpCIIOMIICHUA CBCTA

https://m.edsoo.ru/ffOb3aea




[TonHOE BHyTpEHHEE OTPaKEHUE CBETA.

65 Hcnonb3oBaHue NOJIHOIO BHYTPEHHET O bubmiorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpak€HUs B ONTHUYECKUX CBETOBOJAX
JlabopaTopnas pabora "HMccnenoBanue
66 3aBUCUMOCTH YTJIa TPETOMIICHUS
CBETOBOTO JIy4a OT yTJjia MaJeHus Ha
rpaHmiie "Bo3ayx-cTexyio""
VYpoxk-koHpepenuus "McnonpzoBanue
67 MOJIHOT'O BHYTPEHHET 0 OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 Jlun3zel. OnTHyeckas Cuia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bu6motexa [IOK
69 [TocTpoenue n3o0pakeHuit B IMH3aX H
https://m.edsoo.ru/ff0b444a
JlabopatopHas padota "OmnpeneneHue bubmorexa [JOK
70 (hOKYCHOTO PaCCTOSIHUS U OTITUYECKOU https://m.edsoo.ru/ff0b420
CHJIBI COOMpArOLIEN TMH3bI" 6
71 Ypok-koHpepeHus "OnTrudeckue bubmmoreka [JOK
JMH30BbIE TPUOOPH" https://m.edsoo.ru/ff0cOa7e
bu6moreka [IOK
72 I'na3 kak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
73 VYpok-koupepenmus "JlepexTo
3penus. Kak coxpanuts 3penune”
Pasnoxenue 6enoro cBera B CIEKTP.
74 OnbiTel HetoToHA. Crioskenue bubmmoreka [IOK

CHEKTPAJIBbHBIX LBETOB. [{ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c




JlabopaTtopHas padota "OmbITH 1O
pasioKeHuIo 0eIoro cBera B CIEKTp U

bu6morexa IIOK

75
BOCHPHATHIO HBETa HPE/METOR TP HX https://m.edsoo.ru/ff0cOe2a
HaOJIIOJICHUH Yepe3 IIBETOBbIE
¢buabTpH"
Ypok-nnpaktrkyM "BonHOBBIE
76 CBOMCTBA CBETA: AUCIEPCHS,
uHTepdepeHus u nudpaxus”
77 Ombitel Pe3epdopaa u mianerapuas bubmmorexa [IOK
MOJICJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Moaens aroma bopa
HcnyckaHnue u nOrioleHue cBeTa
79 atomoM. KBauTel. JIuneituaTeie bubmorexa LIOK
) ’ https://m.edsoo.ru/ff0c144¢
CHEKTPBI
20 VYpok-nipaktrkym "Habmonenne bubmorexa [JOK
CHEKTPOB UCIyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTB U €€ BUIBI Brbmorexa IOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sigpa. Hykionnas bubmmoreka [JOK
MOJ€ENb https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE TpEBpAIICHHUS. bu6moteka [IOK
H3otomsl https://m.edsoo.ru/ff0clal4
%4 Pemrenue 3agad mo teme: bu6moreka I[IOK
"PannoakTrBHBIE IPEBpAIICHUS " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon momypacmnana
26 Ypok-koHpepeHmus "Paarnoak THBHBIE bubmmorexa [{OK

W3JIy4€HHs] B IPUPOJIE, METULINHE,

https://m.edsoo.ru/ff0c2126




TEXHUKE"

87

S nepHbie peakuuu. 3aKOHbBI
COXpaHEHM 3aps0BOr0 U MaCCOBOTO
qucel

bub6moreka IIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprust CBsi3M aTOMHBIX sijiep. CBs3b
MacChl U SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc1d7a

&9

Pemienue 3amau o teme "SAnepHoie
peakiun"

90

Peaxnuu cuHTE3a U 1E€TICHUS SEP.
Wctounuku sneprun ConHua u 38€31

bu6moreka I[IOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koHpepeHus "SAnepras
sHepretuka. [lelictBus
pPaaMOaKTUBHBIX U3JIYYCHHUI HA )KUBBIC
OopraHu3Msb!"

92

[ToaroToBka K KOHTPOJIBHOW paboTe O
Teme "DJIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHuTHbIEC BOJIHBI.
KBanToBble ssBneHus"

bu6moreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontponbsHas pabora o reme
"DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHUTHbIE BOJHBI.
KBanrtoBsie siBieHUS"

94

[ToBTOpEeHuE, 00600IICHHE.
JlabGopaTopHbIe pabOTHI 10 KypCy
"Bzaumonericresue tea"

bu6moreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmeHue. Pemenne
PaCyYCTHBIX U KAYCCTBCHHBIX 3aJia4d 11O
teme "TeroBbie mpomecco”

bu6moreka [JOK
https://m.edsoo.ru/ff0c2572




[ToBTOpenue, o6o6meHue. Pemenne

96 aCUCETHBIX U KaUECTBEHHBIX 337124 1O 1 bubmotexa [TOK
P 8 . https://m.edsoo.ru/ff0c2a2?2
teme "KIIJI TemnoBsIx nurarencii”
[ToBTOpenue, o6obeHue. Pemenne
bu6moreka [JOK
97 pacyeTHBIX M Ka4€CTBEHHBIX 3a]1a4 M0 1
https://m.edsoo.ru/ff0c2b30
teme "KII/l anekTpoycranoBok"
[ToBTOpeHue, o6o01IEHME.
98 JIaGopaTopHEbIe pabOTHI 110 KYyPC 1 1 bubmorexa LHOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE IBIIECHUI
[ToBTOpenue, o606meHune. Padora ¢
" bubmumoreka [IOK
99 TEKCTaMH 10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHUKE
[ToBTOpeHue, 0606meHne. Padbora ¢
" bu6muoreka [IOK
100 texkctaMmu 1o teMe "Komnebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6obmenue. Pabora ¢
" bubmmorexa [JOK
101 TekcTaMu 110 TeMe "CBETOBBIE 1
Y https://m.edsoo.ru/ff0c3044
SIBJICHUSA
IToBTOpenue, o6o0menne. Pabora ¢
102 TekcraMu 1o Teme "KBaHToBas u 1
snepHas (usuxa"
OBIIEE KOJIMYECTBO YACOB I1O 102 7

I[TPOTPAMME




YUYEBHO-METO/JIUYECKOE OBECIIEYUEHUE
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