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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 10 (QuU3MKE Ha YypOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUsA
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
Gu3MKK Ha NEATEIbHOCTHOM OcHOBe. B mporpamMme no (u3MKe yYUTBHIBAOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM PE3yJibTaTaM OOyUEHHUs], a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpamMMa no Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3yIOIIMM JUJIi  €CTECTBEHHO-HAay4HBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHWM, H3y4yaeMbIX XUMHUEH, Ouosiorueid, acTpoHoMued u ¢GU3NYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npenocTaBisieT HauOosiee siICHble OOpas3lbl NPUMEHEHUsS HaydyHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEINOJIaracT OBJAJCHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPIPETHPOBATH  JIaHHbBIE U  MKCHOJIb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO o00IIero oOpa3oBaHUs
ompenenensl B Konuenmuum npenoaaBanus ydeOHOro mnpeamera «®Dusuka» B
oOpa3oBarenpHBIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00111€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIAEHHONW pelIeHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3nKu:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4aloumxcs K HaydyHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHUE UX HHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYeHUs
OCHOB CTPOCHHSI MaTepHH U (PyHTaAMEHTaTbHBIX 3aKOHOB (PH3UKU;
(¢opMUpOBaHKE TPEICTABICHUA O POJIM (UMKHU ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBICHUHM O  BO3MOXKHBIX  chepax  Oyamyuier
poeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIICAYIOIINX 3a4a4:

NpUOOpPETeHUE 3HAHWMA O JWCKPETHOM CTPOSHWW  BENIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJOB pCIICHHUS MPOCTCHUITNX pPacUYETHBIX 3aJad ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM N3MEPHUTEILHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOPMaIel (PU3NIECKOTO COACpKaHUA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOTO OOILEro

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezenwo), B 9 kiacce — 102 ygaca (3 yaca B HeJenmo).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaI0IIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mepenune Qusnyeckux BenuuynH. DuU3NYECKue
npubopsl. [lorpenHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT TMPUPO.Y.
EcTecTBEHHO-HAYUYHBII METOJl IMO3HAHMS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SABJICHUS.
2. ®duznueckue nmpuOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (HPOBBIM PUOOPOM.
Jlabopamopuwvie pabomul u onvimaol.
1. OmpezeneHne UEHbI AeIEHUS HIKaJIbl U3MEPUTEILHOTO TpUbdOopa.
2. M3mepenue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUIAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3Mepenue Ttemriieparypbl IIpU MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JIbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUN BelllECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MeXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddyzum.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM
OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).
2. OnbITHI IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpelHsAsi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKECHHUSL.
SlBnenve wHepuuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYAHA
W3MEHEHHsSI CKOPOCTH JBWXKEHWs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCcTBa.
Cuila Kak XapakTepucThKa B3auMozeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUiibl C MOMONIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmionenue siBneHus HHEPIUU.
4. HabmroneHue n3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJIECHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapUKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenuie CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO Tea.

4. ONbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHUs raza oT o0bEma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartnueckue
MaITuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napanokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUSA
BO3NyIIHOM 000sioukn 3emiu. OmnbiT Toppuyesnnmu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1715 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBieHUS KUJIKOCTHIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBiuyeckuu mpecc.

[IposiBineHue necTBHsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBHE IUIABAHUS TEJ: IUIABAHWE WIIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHne  BBITAJIKUBAIOIIEH CWIbl, JEHUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YaCTH T€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.

Paszpnen 5. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W IOTEHUUAJIbBHAS  DHEPTHS.
[IpeBpalieHrie 0OJTHOTO BHIa MEXAHWUYECKOW SHEPIUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIKEHUU Teja

10 TOPU3OHTAIBHON IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3amepenue KIIJI HakTOHHOM TIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3ngen 6. TensioBble siBJI€HHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUW MOJIEKYISPHO--KHHETUYECKON TEOPHHU.
CmaurBaHuE U KaNWUISIPHBIE SIBIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
gactull. BuyTrpenHsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPIrHuu:
Temionepeaaya u COBEPILICHUE paboThI. Bunpr TEIUIONEPEeAAUM:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonmaecTBo TemnoTel. YelbHas TEIUIOEMKOCTh BelIecTBA. TemIiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. IlmaBieHnue wu
OTBEPAECBAHUE KPUCTAUIMYECKHUX BEIIECTB. YJENbHAsg TEIUIOTA TJIABJICHHUS.
[TapooOpazoBanue u konjaeHcaiusa. HMcmapenue. Kumenue. YaenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JIaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPAHUSL.

[IpuHuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro aBuraresns.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Ha6monenne nuddysun.

Habmroienue siBleHU CMaYMBaHMSI U KaWJUIAPHBIX SBJICHHIA.
HabmroieHue TemaoBoro pacumpeHust Ted.

V3meHenne naBieHUs Ta3a NMPW U3MEHEHHH O0BhEMa M HArpEBaHWM WA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITEPaTyPHI.

Buner Terionepenadm.

OxJaxieHue Ipu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kunenus.

. HabmoieHue nocTostHcTBa TEMIEPATYPhI IPH TUIABJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMBITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKECHHUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITEl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEJL.

OmnpeneneHue AaBJeHUs BO3yXa B OJJTOHE HITTPUILA.

OnpIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEéMa M HArpeBaHUS W OXJIKICHHS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTU JIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Teronepeaayr U paboThl BHCITHUX CHJI.

HccnenoBanne SBICHUS TEIUIOOOMEHA TP CMEIIMBAHUM XOJIOTHON M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOJOW  MpH
TEITIO0OMEHE ¢ HarpeThIM METAJUTMYCCKUM IFTHHIPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonericTBue
3apsDKEHHbIX  Teld. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKY TEIAMH).

Onekrpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu saeKTpuYecKux 3apsijioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpoBONHMKM W  JMRJIGKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DSJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTSIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HANpPSKEHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpudecKre 1Ny U MOTPEeOUTENH IEKTpUIecKoi sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaelHcTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosje. MarHutHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE JJIsl )KU3HU Ha 3eMlie.
Oneir  Opcrena. MarauTHoe 1MoOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
3JIEKTPOMArHWTOB B TeXHUKE. JIeHCTBME MAarHUTHOTO OISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M Cmoyib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6b1 MOJIYYEHHUS AIEKTPUUYECKOU DHEPTHUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa po/ia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICHCTBUE 3apPSIKECHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsJI0B.
[IpOoBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJKOCTH.
. ['a30BbIM pasps.
. U3mepeHnne cuibl TOKa aMIEPMETPOM.
. I3MepeHune 371eKTpruIecKOoro Harps>KeHUs BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. BzauMojieiicTBrE€ TOCTOSIHHBIX MarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJje ToKa. DJICKTPOMAarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTel Dapajnes.

3aBUCHUMOCTh HAMNpaBJICHUS WHAYKIUMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMUM TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnmenoBanne JEUMCTBUSA DJIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JDJIEKTPHKH.

C6opka u npoBepka padOoThI JEKTPUUECKOM LIETTH TOCTOSTHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.

H3mepenne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIbBI TOKA, MIYIIETO 4Y€pe3 pEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHMS U MaTepuara.

[IpoBepka mpaBuUiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia I CHJIbl TOKa NPU NapaUIEIbHOM COEIWHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIAECISIEMOW Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpesarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3yyeHue MarHUTHOrO IOJISI  I[OCTOSIHHBIX ~ MAarHUTOB IPU  HX
O0BEIMHEHUU U Pa3JICICHUN.

HccnenoBanue 1eHCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJCHUCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTaHOBKH.

21. OnBITBI 1O HUCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWW 3HAYEHHS W HANpPABJICHHUS HWHIYKIHMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO ABWKEHHUS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOE JBUKeHue. CBOOOJIHOE
najgenue. OnwiThl ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u uvacrora oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CynIeprIO3UIUKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOS1, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmianer Bokpyr ComHna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTtepuanbHO TOYkH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaileHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmmynbe Tena. I3mMeHeHne umimyiibea. IMITynbCe chiibl. 3aKOH COXPAHEHHMS
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanuueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YHPYroCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOTHATOTO Hall
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOnrogeHue MeXaHUUYECKOTO JABUKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX TEll

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

CpaBHeHUE TyTE W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnronenue 1BM>XKEHMS Tela IO OKPY>KHOCTH.

Hab6mronenne MexaHMueCcKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI Teja OT MAacChl Teja W JICUCTBYIOIIEH Ha HEro
CHJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tela Ipy yCKOPEHHOM JBHKCHUHU.

[lepenaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU MIPU JBHKEHUH Teja MO IEVCTBUEM
NPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JTAJbHEHUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JBIDKEHUU T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kodhGUIEEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue XECTKOCTH TPY>KUHBI.

Omnpenenenre pabOThI CUJIBI TPEHUS TPU PAaBHOMEPHOM JIBIDKEHUU TeJa
110 TOPU3OHTAILHOM MTOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBI  YIPYTrOCTH TIpU  TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXPAHEHUS YIHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHMsi M BOJIHbI.

KonebarensHoe nerkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparnieHue
DHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHyXnaenHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONEpEYHbIE  BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Ten TOJA JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGmronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimeol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHu€ 3aBUCMMOCTH TIEpUOIa KOJeOaHUN PY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KoieOaHUi Tpy3a, TMOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Paznen 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANeKTpoMarHuTHeIX BOJH. Illkama snekTpomarHUTHBIX BOJH. Mcnosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH J1JISI COTOBOM CBSI3H.
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DIleKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJenb CBETa. Hctounukn CBETa. [IpsimonuueiiHOE
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcronp3oBaHUME TIOJIHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrtema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cuctema. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbtoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. /ucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4ed B pacCEeUBAIOLIEH JIMH3E.

[Toryuenue n300pakxeHUii ¢ TOMOIIBIO JINH3.

[Tpunaiun geicTBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rinasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

W X N U W N e

12. [lomyyenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTia OTPAKEHHsI CBETOBOIO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTEepUCTUK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yrIJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlonmyueHue U300paKeHUM C MOMOIIBIO COOUPAIOIEH JTHUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparouiei
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojaenb atroma bopa.
Hcnyckanue u MoromeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHEpruu. Peakuum cuHTe3a U
nenenusd siaep. Ucrounuku saeprun CosHIla U 3BE3I.

Snepnass sHeprervka. JleMCTBUS paguOaKTHUBHBIX H3IYyYEHHM Ha KUBbBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TyYEHHUs U TIOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNN MOAYJIh IPEIHA3HAYCH /I CUCTEMAaTHU3aIuN
u  0000meHUsT MPEIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3UKH, a TaKKe JIJIsl TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIINX ATOT yUE€OHBIN MpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeurnBaeTCsi JOCTUKEHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KaUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pean3yeTcs
32 Ccu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJaHUsi, B KOTOPBIX UM
NpeIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITOJIb30BATh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3MUECKUX SIBICHUH, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOIB30BaHUS PA3JIMYHbIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs

y oOyuaroierocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESTEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILEH COCTABISAIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAY4YHOH JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOMN
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl  3A0POBbS MU  JIMOLUMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHHUE IIEHHOCTH Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MaCHOTO TIIOBEJICHUS Ha
TpPaHCIIOPTE, Ha JOporax, C JJIEKTPUUECKUM M TEIUIOBHIM OOOpY/IOBaHHEM B
JOMAlIHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIieKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a71ad (B paMKaX CEMbH,
0o0pa3oBaTEeNbHOM OpraHu3alid, ToOpojJia, Kpas) TEXHOJIOTUYECKON U



COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIC U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO PO eCcChii, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
o0JlacTH OKpYy’)Karolllel Ccpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJI00ATLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM M MyTed X
pelieHus;

e 8) amanTanmuM K HU3MEHSIIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJECUCTBUU MPU BBHIIOJHEHUU HUCCIEIOBAHUN U
IPOEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIuX,

e — TIOBBIICGHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JESITEIbHOCTD;

e —TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — TIUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUI;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJ100aJIbHBIX TTOCIICICTBHUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1ero 06pa3zoBanus y oOydaronierocs: OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIIUE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC JEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHbIC TCUCTBUS.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBnle JJoruueckue JeiicTBUA:



BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJIS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOIIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBSI3U MPU H3yYEHUU (PUIUUECKUX
SIBJICHUIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3NYECKUX BEJIMYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3aaun (CpaBHEHHE HECKOJIbKUX BApUAHTOB pElICHUs, BHIOOp Hambolee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY IUTaHY OIIBIT, HECIIOXKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCICAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX Pa3BUTUU B HOBBIX
YCIJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTh Pa3IMYHbIe METObl, MHCTPYMEHTBI U 3alpPOChl MPU MOUCKE U
otOope MHGPOPMALIMK WIM JAHHBIX C Y4E€TOM MPEAJIOKEHHOW y4deOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMyYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpopMalMu W WUIIOCTPUPOBATH pEUIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU rparuKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

B XOJ¢ OOCYXICHUS Y4eOHOro Marepuaia, pe3yJbTaToOB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
0J1aroKeaTeIbHOCTH OOIICHUS,



CONIOCTABIIATh CBOU CYXICHHUS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auraora, OOHapy>KUBAaTh Pa3IMUUe U CXOJCTBO MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3HMYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOTBI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMATPH IIETTH COBMECTHOW JESATETbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHMIO: PpACIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JPYTHMH
YJIeCHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1l CTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpymmon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM pelieHusT (GU3UUECKO 3aJaun W
IUTaHa HMCCIEOBAHUSA C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ NIPEJIarath IJIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(U3MYECKOTO HCCIEOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUd, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu HU3NIECKUX 3a/1ay UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaCKTOPHUs, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuyath siBneHus (Auddy3us, TEI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBHKEHUE, HWHEPIUA,
B3aUMOJICCTBUE TE€JI, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAadya [aBJi€HUS TBEPABIMH TEIaMH, KUIKOCTIMU U
razamu, atMochepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONMMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Te U (PU3UUYECKUE SIBJICHUS, HUCTIOJIb3YSI
dbuznyeckre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CHUJIAa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHus, AaBliecHHWe (TBEPAOTO Teia, >KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHWJIbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBHS MEXaHU3MOB,
KMHETHYeCKass M TOTEHIMAJIbHASI JHEPrus), MpU ONUCAHUM MPABUIBHO
TpakToOBaTh  (U3MYECKUH  CMBICI  HUCHOJIb3yeMbIX  BEIMYUH, HUX
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYIO BEJIMYHHY C JAPYTUMH BEITUYHHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl TIpaBWjIa CIOKEHUs Cul (BAOJL OJAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUJIO paBHOBecHs pbryara (0J0Ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruM, TPU DTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATh MPUYUHHO--CJICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PUINUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3a7aud B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJIs PEIIeHUs 3a/1a4, OIICHUBATh PEATUCTHUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHNHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(bU3HMYECKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
NpEANnoJIoKEHne  (TUIOTe3y), pa3inyarb M UHTEPIPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HAXOJWTh OIMMUOKK B XOJAE OIbITA, JeaTh
BBIBOJIBI IO €r0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIC
IPENOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pYyA0BaHHUS,
3aMMChIBATh XOJ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CUJBI M TEMIEPAaTypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYHUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAU COMPUKOCHOBEHMSI TEJI, CHUJIBI
YOPYrOoCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
MOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUIaBaHUs TEJl, YCJIOBUW pPAaBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh WM3MEPEHUS, Cienysl MPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTIOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEUIECTBA JKUAKOCTH U TBEPAOrO Tejla, CUIA TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CHJIa, JCHCTByOmas  Ha
NOTpYKEHHOE B JKHJIKOCTh Te€JO0, KOA(D(UIMEHT MONe3HOro AEeWCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBINIOJTHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMNHCAHHUA (B TOM YHCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUM U HEOOXOAMMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEeH cpejie;

OCYILIECTBISATh OTOOp HCTOYHUKOB uHH(popmanuu B MHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

MCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTE€pHAbI,
pecypcesl cetu MHTEpHET, BlageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl MH(POPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM



yycie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIN anmapaT Kypca (U3MKH, COIPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALIUEH;

IpU BBHINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUN, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIBbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

HCTIOJIb30BaTh MOHATHUSA: MAcCa U pa3Mepbl MOJIEKYJI, TEIIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSSI JHEPrusi, TEIUIOBOM JBUIaTEllb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsi]l, JIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pas3uuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAIIMS, IUUIAaBJICHUE, KpUCTauiu3alus (OTBEp/eBaHME), KHUIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, U3JIyYCHHUE),
AIEKTPU3AIUA TeJ, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MAarHuUTOB, JICHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsT UHIYKIIHS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSDKEHUE W KANWUIAPHBIE SIBJICHHUS B TPHUPOJIE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJICHUST B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoaroCOoB, POJIb MArHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUU

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEILIOTA



IUIaBJICHUS, yJeJbHas TeIJIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAalllMHbI, OTHOCUTEJbHASI BIIAXXHOCTh BO3/lyXa, JJIEKTPUUYECKUU 3apsi,
CUJja TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeEllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICH MCIOJIb3yeMbIX BEIWYMH, 0003HAYEHUS M €IUHHUIIbI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(¢uU3NYECKYI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYJISAPHO--KUHETUUYECKON TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [l yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHAa M 3allMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKCHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapAKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCIOJIB3YySd 3aKOHBI U
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHUSL 3aJladyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JJI1  PEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh PacuéThl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYUHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys] OMUCAHHE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSAEMOE  IPEAINOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
MIPOBEJCHUSI UCCIIEN0BAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bU3MYEeCKUX CBOMCTB TeJ (KamMUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpU U3IYYEHUH OT LBETa H3Iyyaromled (MOrJIONIaronieil)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJCHUCTBUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJEUCTBUME IIOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa dJEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEPSEMBIE MPEANOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJHATh  NOPSIMBIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJIAJKHOCTH BO3JyXa, CHJIbI TOKA, HAINPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIECOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHHMS U Y/ICJIbHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEAOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHUM
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIEAYs NPEIJIOKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl TOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIbI IO PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHUKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0OIaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000pyIOBaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEUCTBUS M3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETpP, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpBkl, HarpeBaTEIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUJKOCTHBIM
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUraTellb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX



LENEN C MOCAEAOBATEIbHBIM U MAapasuIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS DJIIEMEHTOB AJIEKTPUUECKUX IIEeTIeH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MUECKUX 3HAHWUNA B TIOBCETHEBHOM
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUS 370pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HUUECKOTO COJICpPKAaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(OpMAIMIO, KOTOpas
SBJISIETCS] POTUBOPEUNBON MITM MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BATh MPHU BBHIMOJHEHUU YUCOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrO0  COAEpKaHUS, CIOPABOYHBIE MaTepHUalbl,
pecypchl cet HTepHeT, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOEKTHOM WJIM WCCIIEAOBATEIbCKOW JIESITEIbHOCTH, IPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHSATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEN;

MpU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMU, CJIEIUThH 3a BHITIOJIHEHUEM ILJIaHA JICUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, JedopManus
(ympyrasi, mjacTU4eckas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M IMEpErpys3Kky, LUEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaIbHO30PKOCTbD,
CHEKTPbI MCITyCKaHUs U MOIVIOIIEHUs, alib(a-, OeTa- U raMma-u3Iy4eHus,
U30TOIIbI, II€PHAsL SHEPTETHUKA;



paznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
NBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BHXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE IBUKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKEHHUE (3aTyXarlollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, NPSIMOJMHENHOE paclIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHHe OeIoro CBEeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3HYECKUX  SBICHUNA B
OKpYXarolmeM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 05XO, LBETa Te,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMUEcKOe AEWCTBHUE BUIAMMOIO,
yIbTPadUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKUE Jy4Yd, PAJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JIEMCTBUE PAJAUOAKTUBHBIX M3JIYYEHUUA Ha
OpraHM3M YEeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSSI W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, TMEPEMEICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSAXKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJEHHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHAIIbHAS SHEPIHUsl CXKATOU
NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
NEepHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HAaUEHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MUYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,



IPUHIUI CYNEPHO3ULIMA CWJI, IPUHIUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YHUCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIAThH
IPUYUHHO--CIIEICTBEHHBIE  CBA3M, CTPOUTh OOBACHEHHE U3 23
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemary pacyéTHble 3adaud (ONUpamoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOrO0 3HA4YeHUA (puU3ndecKon
BEJINYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pPEIIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ys ONHMCAHHE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpPsJKa
IIPOBEICHUSI  UCCJENOBAHMS, JIEJIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
(bu3nUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUsl HHEPruM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYXKUHBI U HE3aBHCHUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCpOCTPAHCHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0OJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3ITYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpeqHee 3HAYCHHE W3MEpPSIeMON BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPEeHHS
(M3MepUTENILHOTO PHOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCITOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTb IIyTH OT BPEMEHHU



Ipy PaBHOYCKOPEHHOM JBIKEHMHM O€3 HauyaJbHOM CKOpPOCTH, Mepuoaa
KOJICOAaHM MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPpaKE€HHUs CBETa OT yIJia MaJeHUs U yria MpeIoMJICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yJNbTaThl MOJYyYEHHOM 3aBUCHMOCTH
bu3nUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JIeJaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJ€HHUs], KECTKOCTh MPYKHHBI, KO3PPUIHUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojeOaHuM MAaTeMaTUYeCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY HU
BBITNOJHATh U3MEPEHUS, CIENysl IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3iauyaTh OCHOBHBbIE NPU3HAKK M3YYEHHBIX (PU3UUYECKUX MOJENei:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKMX SBJIEHUA W HEOOXOauMble  (PuU3NUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOCHHUS N300paKEHU B IIIOCKOM 3€pKajie U cOOMparouiei TuH3e;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU JJIs oOecrieueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUSI 3I0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpefie;



OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HHTepHeTe, caMoCTOATENbHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
NYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyYEHHON MHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEIIbHBIX HCTOYHUKOB;

MCITOJI30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aaHUI HAyYHO--NOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro COAEpXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILIEHHS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHHKOB (PU3NYECKOrO COJEp KaHMS,
nyOIMYHO NPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEATENIBHOCTH, IIPM  OTOM TPaMOTHO  MCIOJIb30BATh  HU3YyYECHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
HSHKA - HayKa O TpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 DOuU3NYECKUE BETUYNHBI 2 1 uomorexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOM IIO3HAHUS 2 bubmorexa [JOK
) v A https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CrtpoeHue BemiecTa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII ) | bubnnoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPCTATHRIC COUTOAMIA BemecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
bu6mmnoreka [JOK
3.1 MexaHn4eckoe eHHE 3
NATITECKOT ABIDREHHT https://m.edsoo.ru/7f416194
32 WNuepuus, Macca, INIIOTHOCTH 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Couna. Baget o 14 https://m.edsoo.ru/7£416194
Uroro no pazgeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TeJlaMHu, )KUAKOCTSIMHA 1 Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlaBIIeHHE KHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOCHEpHOE JaeHHe https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
A P
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3MEl > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4
>3 CXaHMHeCKad SHEPrid https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
bu6mmoreka [IOK
1.1 7| 7
CTpocHue 1 CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOIECCHI 21 1 5 nosmorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HUS
1 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 | bubnuorexa [JOK
’ U UX B3aUMOJIeHiCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 5 5| 2 1 7
OCTOSIHHBIH JJIEKTPUYECKUUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHUTHBIC ABJICHHIA 6 > https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 c) 4
JICKTPOMATHHITHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexanu4deckue siBJICHHUSA
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
’ OITMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 Bsaumonetictsue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexannueckue KoJ1e0aHAA U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pasnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 ) bubnnorexka [HOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubnuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/74 1ada6
Uroro no pazgeny 15
Paszgea S. KBaHnToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue v moriomieHne cBeTa aroMoM 4 1 hitps-//m.cdsoo.ru/74 1a4a6
bubmuorexa [JOK
32 Crpoenne aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IAK0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Konrpoabsnble IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
®dusuka — HayKa O IIPUPOLE. Bbubnuorekxa [IOK
1 IBenus TIPHPOJIBI. I/IHCTPYKTa)K 110 1 https://m.edsoo.ru/7f416194
TEXHUKE 0€30M1acCHOCTH
Bu6nmoreka IJOK
2 Du3HYECKHE ABJICHUS 1 https://m.edsoo.ru/7f416194
3 Du3HYECKUE BETMYMHBI U UX 1 bubnnorexa LIOK
m3MepeHe https://m.edsoo.ru/7f416194
4 TO4YHOCTB M OTPENIHOCTH | bubmmnoreka HOK
n3Mepenus. Du3nka v TEXHUKA https://m.edsoo.ru/ff09f72a
JlaGopatopHas paboTa
5 "Onpenenenne mokazaHuii 1 1
HU3MEPUTENIBHOTO ITpudopa”
Crpoenue BemiectBa. ONbITHI,
6 OKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa [TOK
A e A p https://m.edsoo.ru/ff09feOa
CTPOEHHUE BEILIECTBA
JlaGoparopHas paboTa
7 "Onpenenenye pazMepoB MajbIxX 1 1
ten"
bu6muoreka [JOK
8 JIBM>KE€HHE YaCTUII BEIllECTBa 1 nbmorexa I1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

B3anmHOe nputskeHue u

bubnunoreka LIOK

ynpyroctu. 3akoH ['yka

9
OTTaJKUBaHUE MOJIEKYIL. https://m.edsoo.ru/ff0a013e
10 ArperaTHble COCTOSIHUS BEIECTBA bubmorexa [OK
P m https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
1 cocTostHU# BobI. O000IICHHE 110 bubnuoreka [{OK
pazneny «llepBoHavaibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEILIECTBAY
Mexannueckoe IBHKEHUE.
12 p A CDABHOMEDHOE bubmuoreka [{OK
HEPABHOMEPH
ABHOMCPHOC 1 HEP P https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bubnuoreka [{OK
.E
13 Cropocts. Eaunuub! cropocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTt 1 BpeMeHH ABMKEHUA bubmorexa HOK
yr p a https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmuoreka [IOK
WHEPTHOCTH TEJl https://m.edsoo.ru/ff0a0c10
IImoTHOCTH BemiecTBa. Pacuer
16 Macchl ¥ 006 I\Ta TeJia Mo €ro bubmmorera [IOK
cc 00Be © https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopatopHas paboTa
17 «Onpenenenne IOTHOCTH TBEPAOTO
TeJa
13 Penrenue 3amad mo teMe
"[TimoTHOCTH BemecTna"
Cuna Kak XxapakTepruCcTHAKA
. P P bubmuoreka [{OK
19 B3aumopencTaus tei. Cuna

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

JlaboparopHas pabota «3ydenue
3aBUCHMOCTH PACTSDKCHHUS

20
(medopmanu) Ipy>KUHBI OT
MPUIIOKEHHOHN CHITBI»

21 SIBaeHHE TATOTE Cuna Tspxec bubmmorexa LIOK

BieHue Tsarorenus. Cuiia TsHKeCTH
https://m.edsoo.ru/ff0al23c
CBA3b MEXY CUJION TSKECTH U
22 Maccoi Tena. Bec tena. Pemmenne bubmmorexa LOK
) ) https://m.edsoo.ru/ff0al778
3amay mmo reme "Cuna tskectu"
Cuia TsDKeCTH Ha APYIUX IUIaHETaXx.
byt bubnuoreka [{OK
23 Du3nyYecKue XapaKTepUCTUKU
https://m.edsoo.ru/ff0al502
ILUTAHET
bub6 K

24 N3mepenue cui. unamomerp uommoreka T10

https://m.edsoo.ru/ffO0al8cc

25 Bec tema. HeBecoMmocTs bubnnorexa [IOK

https://m.edsoo.ru/ff0al778
CroxxeHne OBYX CHII,
26 Ham aBJIeHHI:Iz/(XHO OJITHOH IpsIMOM bubnuorexa [IOK
p . 8 P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT

7 Pemenne 3amad mo Teme
"PaBHonelicTByrOmas cui"

73 Cwiia Tpenus u e€ Buabl. TpeHue B bubnuoreka [IOK
HNPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
3aBUCUMOCTH CHJIBI TPCHHS

bubnmnorexa LIOK
29 CKOJILKEHUS OT CHJIBI TABJICHUS U

XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOICHCTBYIOIICH CHIIBI
Pemenue 3anau o remam: «Bec
31 Tenay, «I'padudaeckoe n300paxeHme bubnmnoreka HOK
cny, «Cuiany, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KoHTposbHas paboTa mo Temam:
«MexaHndecKoe IBMKEHHIE,
32 «Macca, III0THOCTEY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cuibn»
Jasnenue. CriocoObl yMEHbBILICHUS U bubnuoreka [{OK
33
YBEJIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE T'a3a. 3aBUCUMOCTb
34 A 61 bubnunoreka LIOK
aBIICHHMS Ta3a OT 00bEMa,
A https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
Ilepenaua naBieHUS TBEPALIMUA
35 P P bubmnoreka IIOK
TeJIaMH, JXUAKOCTSIMH 1 ra3aMH.
A https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
aBJICHHUEC B KUJKOCTH U Ta3e,
36 A BANHOE TEHCTBHEM ¢ bubmnoreka IIOK
BBI3BAHH WCTBUEM CHIIBI
A https://m.edsoo.ru/ff0a2718
TSHKECTH
17 Pemenue 3agau no teme «/laBnenue bubmuoreka [IOK
B )KMIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
38 Coo6 bubmuoreka [{OK
000IIIAI0IITHECS COCY/IbI
Harom e https://m.edsoo.ru/ff0a2970
. bubmuoreka [{OK
39 I'mppaBnnueckuii nmpecc

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomertpsl. IlopuiaeBoi

40 .
JKUJKOCTHBIN Hacoc
ATmochepa 3eMiIH 1 IPUYHUHBL e bubnuoreka [JOK
41
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5Sa
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmochepHOro bubmmoreka [JOK
nasnenus. Oneit Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 Pep bubmuoreka [{OK
JIaBJICHIA OT BRICOTBI HAL YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepounsa. Armocdeproe bubnnorexa [JOK
45
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo teme "
AtmocdepHoe naBieHue"
€HCTBUE KUJIKOCTH U Ta3a HA
A7 A A o bubnuoreka [IOK
X TEJIO.
HOTPYZHEHHOE B HIX el https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopartopHas paboTa
43 «Ompenenenre BHITATKABAIOIICH bubnmnorexa [JOK
CHUJIbI, ICHCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
49 n bubmuoreka [{OK
MTABAHHC TC]I https://m.edsoo.ru/ff0a3a96
JlaGopaTopHasi paboTa 1o Teme
50 «HccnenoBanme 3aBUCHMOCTH Beca bubnunorexa LIOK

Teja B BOJIE OT 00BEMA
MOTPY>KEHHOM B KUJIKOCTh YaCTH

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514

TCIIa»

51

52

53

Pemenne 3amau no remam
"JlaBjieHUE TBEPBIX TEII,
SKUIKOCTEN U ra3oB"
Pemenne 3ama4 no remam:

«IlmaBanue cynos.
BosnyxomnnaBanue», «/laBienue

TBCPABIX TCII, )KHI[KOCTeﬁ H ra3oB»

KonTponbhas pabota no Teme
«/laBnenue TBepABIX TeN,
KUAKOCTEH U Ta30B»

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a3654

54

55

56

Mexanunueckas paboTa

MomnocTts. Equnuiier MoniHocT

Pemienue 3ama4 Ha HaX0XKIEHHUE
MOIIIHOCTHU U pa6OTI>I

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3{82

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3{82

57

IIpocteie MexaHu3MBI. Ppruar.
PaBHOBecue cuit Ha peruare

bubmnoreka IIOK
https://m.edsoo.ru/ff0a48a6

58

59

60

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHnast pabota
«HccnenoBanue ycioBHil
PaBHOBECHS phIUaray

Pemenue 3amau mo teme «Y CIIOBUA

PAaBHOBECHUS pblyara»

Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota

«M3mepenne KI1/] HaknoHHOM

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e



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

IIJIOCKOCTH»

61 Pemrenue 3amad mo teme "Pabora, 1 bubmuorexa [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHudeckas SHEpPTHsl.

62 Kunetnueckast u noTeHIManbHas 1 buGnuorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEPrHs

63 3aK0OH COXpaHEHUsI MEXaHUYECKON 1 bubmmoreka [JOK
SHEPruun https://m.edsoo.ru/ff0a4360

64 Pemenne 3amau mo reme "Pabora u |
MOIIHOCTb. DHeprus"

65 KoHTpoinbHast pabora 1o Teme |
«PaboTta 1 MOIIIHOCTb. DHEPTHUS»

PesepBHblii ypok. Pabora ¢
66 TGKCE&MH Hgl;eMe "MexaHn4eCcKoe 1 bubmorexa HOK
" https://m.edsoo.ru/ff0adee6
JIBHDKCHUE

67 Pesepsublit ypok. UTorosas | bubnuoreka [IOK
KOHTpPOJIbHAsI paboTa https://m.edsoo.ru/ffOa4ffe
PesepHblit ypok. Pabora ¢

68 TeKcTamu 1o Teme "Padora. 1
MormHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Konrpoasusie IIpakruueckue Aara unppossre
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-

| KMHETUYECKON TEOPUHU U UX ONBITHBIC | bubnnoreka [JOK
noATBepKAeHUs. IHCTpyKTax 110 https://m.edsoo.ru/ff0a5256
TEXHUKE O€30MaCHOCTH

bubmuorexa [JOK

2 Macca u pazmep aTOMOB U MOJIEKYJI 1
https://m.edsoo.ru/ff0a540e
bubmuoreka [JOK

3 Bxozmas koHTposbHas pabota ! I https://m.edsoo.ru/ff0a540e

4 Mopaenu TBEPAOTO, KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOr0 COCTOSTHUMN BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,

5 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA | bubnmnorexa [JOK
BEILIECTBA HA OCHOBE MOJIOKEHHU I https://m.edsoo.ru/ff0a540e
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

bu6mmoreka [JOK

6 Kpucrannuueckue u amopdHble Tena 1 hitps=//m.cdsoo.ru/ff0a5800

7 CMaunBaHuE U KaWUISIPHOCTb. | bubnnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530

8 TemnoBoe paciupeHue u cxxaTue 1 bubnmorexa LOK

https://m.edsoo.ru/ff0a5a26

9 Temnepatypa. CBsi3b TEMIIEPATYpPHI CO | bubnnoreka [JOK

CKOPOCTBHIO TCIUIOBOT'O ABUKCHUA

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

HacCTHuIx

10 Buyrtpennss sueprusi. CriocoObt bubnnoreka [HOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

11 Bupel Terionepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe

12 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB bubnuoreka [JOK
BEILECTB U MAaTEPHUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

13 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

14 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088

15 Pemenue 3agad no reme "YpaBHeHue bubmuorexa [JOK
TeruioBoro Oamanca" https://m.edsoo.ru/ff0a6a98
Pacuer xonuuecTBa TEMIOTHI,

16 He0OXO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUN

17 Jlaboparopnast paborta "Onpenenenue bubnuotexa [JOK
yIeJIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

18 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6mmoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

19 KPUCTAJUIMYECKUX TEJI. Y IeIbHAs bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TETUI0TA IJIaBJICHUS

20 Pemenne 3anau mo teme "IlnaBiaenue bu6mmoreka [IOK
U OTBepAeBaHue Ten" https://m.edsoo.ru/ff0a72fe

21 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnnoreka [JOK



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

Hcnapenue

https://m.edsoo.ru/ff0a740c

22

23

24

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEILHOM BJIAXXHOCTH BO3ayXa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

25

[IpuHIMIBI pabOTHI TEMIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBurartesib BHyTPEHHETO CTOpaHHSI

26

27

28

KII/I TermoBoro nBurarens.
TeroBble ABUraTENN U 3a1UTa
OKpY>Karolle cpebl

3aKOH COXpaHEHUs U MPEBPAILICHHS
SHEPTUH B TEIIOBBIX MpoIleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

29

KonTponbhas pabota no teme
"TeruioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMH BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

30

31

DnekTpusanus tei. /[Ba poga
AIEKTPUICCKUX 3aPSI0B

Dnektpockor. JlenuMocTh



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

QJICKTPHUYCCKOI'O 3apsaaa

B3anmoneiicTBre 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

32 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
13 HanpsiskeHHOCTB AJIeKTPUYECKOro bubmmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIEH
Hocutenu snekrpuyueckux 3apsios.
34 DneMeHTapHbIil 3apsa. CTpoeHue
aToma
35 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [JOK
COXpaHEHUs 3JIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
36 Pemenue 3anau Ha npuMeHeHnE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUS €TO
37 cyuiectBoBaHus. McTouHnku bubmmorexa [OK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
38 JIe¥CTBHSI DIIEKTPUUECKOTO TOKA bubnrorexa LIOK
https://m.edsoo.ru/ff0a96b2
39 DNEeKTpUUYECKU TOK B METaJUIAX, bubnnorexka [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu
41 HamnpaBnenue »ekTpruieckoro Toka.
Cuna Toka. AMriepmerp.
Cuna Toxka. JlabopaTtopHas pabora
bu6mmorexa [IOK
42 "N3mepeHue U perylIupoBaHUe CUIIBI

TOoKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.

bubmuorexa [JOK

43 Enunuiel Hanpsixenus. BonbtMerp https://m.edsoo.ru/ff0aa738
44 CornpoTuBiieHHE TPOBOJHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
45 Pemenne 3amau mo teme "Cuita Toka. bubmuoreka [JOK
Hanpsioxenue. Conpotusienue" https://m.edsoo.ru/ff0a%14
3aBUCHUMOCTD CUJIBI TOKA OT
46 HanpsbkeHus. 3akoH OMa i1 ydacTka bubmorexa LIOK
https://m.edsoo.ru/ff0aad44a
enu
47 Pemenue 3amad mo treme "3akon Oma bubmuorexa [JOK
JUTSl ydacTka menu" https://m.edsoo.ru/ff0aa04e
43 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
49 MpaBUJIa CIOXKEHUS HAMIPSKEHUN TTPU bubnuorexa [JOK
IIOCJIEAOBATEILHOM COEAUHEHNH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jlaboparopnas padota "IIpoBepka
50 IIpaBUJIa JJI CHJIBI TOKA IIPU bubnnorexka [JOK
napajIe]IbHOM COCIUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npuMEHEHNE
51 3akoHa OMa 11 pa3InyHOTO bubmmorexa LHOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
50 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
53 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK

pa6OTBI 1 MOIIHOCTHU 3JICKTPHUYCCKOI'O

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

ToKa"

DneKTpuuecKre HenH U MOTpeOuTenu

bu6mmoreka [IOK

54 AJICKTPUUICCKOI SHEPTUU B OBITY.
P P y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiabl.
55 3apsoKeHHBIC TEla U UX bubmorexa [JOK
P 5 } htps://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [loCcTOSTHHBIN
AIEKTPUUYECKUN TOK"
KontponbHas paboTa 1o teme
"DJIeKTpUUECKUE 3apsbl.
bubmuoreka [JOK
56 3apspKeHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [loCcTOSTHHBIH
AIEKTPUUYECKUN TOK"
57 ITocTossHHBIC MAarHUTHI, UX
B3aUMOJICHCTBHE
bu6mmoreka [IOK
58 MarsuTHbIe TUHHU 1
https://m.edsoo.ru/ff0ac3d0
MarsauTHo€ 1oJjie. MarautHoe mojie
bu6mmoreka [IOK
59 3eMIIi ¥ ero 3HauCHHE JJIs )KM3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
OmneiT OpcTena. MarHuTHoe nosie
60 AJIEKTPUIECKOT0 TOKa MarauTHoe bubmorexa HOK
P https://m.edsoo.ru/ffO0ac1d2
0JI€ KaTYIIKH C TOKOM
61 [IpuMeHeHne >EKTPOMarHiuTOB B bubnmoreka [JOK
TEXHHUKE. https://m.edsoo.ru/ff0ac74a
2 DNEeKTpOABUTATEIb TIOCTOSIHHOTO bubnmnoreka [JOK

Toka. Mconp3oBaHue

https://m.edsoo.ru/ff0ac86¢
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3JIEKTPOJBUTATENIEN B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIOPTE.

63

64

65

66

Omnbrtel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKLIHMH.
IIpaBuio Jlenna

Dnekrporereparop. Criocoob
MIOJIyYEHUS DJIEKTPUUECKOI SHEPTUH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o Teme "DIIEeKTPUUECKHUE U
MAarHuTHBIE SIBJICHUS"

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbIE
sIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

68

Hrorosas KOHTPOJIbHAA pa60Ta

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTosTHHBII
NEKTPUYECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0acc5e

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposBbIe
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTueckue il?»y‘lel-[l/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypesi
HNHCTpyKTaX MO TEXHUKE
oe3onacHoctH. [ToBTOpeHwme,
0000menue. Pabora ¢ TekcTamu 1o 1
TeMe "DIEeKTpUYECKHe U MAarHUTHBIE
SIBJICHUA"
[ToBTOpenue, o600meHne. Pabora ¢
TekcTamu 1o Teme "TernoBbie 1
SIBJICHUA"
Bxoanas koHTpoabHas padbora 1 1
MexaHn4eckoe ABHXEHHUE. |
MarepuanbHas TOUKa.
Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuoreka [{OK
MEXAHHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE | bubnmnoreka HOK
JIBUXEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE
nBrokeHue. CpenHsisi U MTHOBEHHas 1
CKOPOCTH
[IpsimonuHETHOE PAaBHOYCKOPEHHOE | bubmuoreka [IOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOJIMHENHOTO !

PaBHOYCKOPCHHOI'O JABUIKCHUH.



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

I'padux ckopocTu

JlabGopaTopHas pabora "OnpeneneHue
YCKOPEHUS TeJa MpH

bu6nmmoreka [IOK

10 PaBHOYCKOPEHHOM ABIXKECHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH"
11 CBoOonaHoe nagenue teia. OIbITH
lanunes
PaBHOMEpHOE NBHXXEHUE 110
12 okpyxnoctu. [lepuon u yactora bubmmoreka [JOK
oOpattenusi. JIuneitnas u yriaonast https://m.edsoo.ru/ff0ael76
CKOpPOCTH
13 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
14 [Tepssiii 3akoH HetoToHa. BexkTop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
I Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHoOpelicTBYyIOIIAs cHita https://m.edsoo.ru/ff0ae72a
16 Tperuii 3akoH HproToHa. bubnmnoreka HOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
17 Pemrenue 3a1au Ha npuMeHEHUE bubnmorexa LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0acbbc
18 Cuna ynpyrocmn. Saxos I'yea i sisso e
19 Pemenue 3ampau no reme «Cuia
YOPYTOCTHY
20 JlabopaTtopHas pabota «OnpeneneHue bubnuotexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
71 Cina Tpenus but6mmoreka [IOK

https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

Pemrenne 3agaud mo reme «Cuiia

bubnunoreka LIOK

22
TPEHUS https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota "Onpenencaue bubnmnoreka HOK

23 '

KO3 pHUIHEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
24 HsroTona. Cuina octu. Cuia budmmorexa LOK
. yHpyr ’ https://m.edsoo.ru/ff0afb8e
TpeHUs
Cwuia TSOKECTH U 3aKOH BCEMHPHOTO
25 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO bubmorexa [IOK
' P A https://m.edsoo.ru/ff0af044
aJICHUS

26 Pemenue 3agaq mo teme "3aKoHBI

IUHAMUAKHA"
Pemenue 3amau nmo teme "Cuna
27 TSKECTH U 3aKOH BCEMHPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

73 IIepBas kocMHUYeCKask CKOPOCTb. bubnmnoreka HOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHOW TOYKHU.

79 AOGCOIIIOTHO TBEPIOE TEIIO. bubmuoreka [IOK
PaBHOBecue TBEpOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBhIO BPAILIEHUS

30 MowmeHT cuibl. LleHTp TsxecTn

31 Pemenue 3agau mo reme "MoMeHT bubnunorexa LIOK
cunbl. LenTp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOIBHOM paboOTE MO

32 TeMe "MexaHH4eCKOoe ABIKCHUE bubmorexa HOK

. ”H ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
33 Kontponbnas paboTa mo teme bubnuotexa [JOK



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

"MexaHn4ecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. Umnynbse cuiibl. 3aKoH

34 v bub6nmmoreka [IOK
COXpAHCHI HMHYHBC?' fpyroe 1 https://m.edsoo.ru/ffOb07fa
HEYNpYroe B3auMO/ICICTBUE

35 Pemenne 3agay mo treme "3akoH bubmuorexa [IOK
COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c

36 Ypok-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

37 M cKast paboTa U MOIITHOCTh bubmmorexa [IOK

CRAMIACCRATP - https://m.edsoo.ru/ff0b0a84

18 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIOPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue

39 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBM)KCHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH»

40 CBsi3b DHEPTUH U PAOOTHI.

[loTeHnuumanpHas sHEpPTrUst

41 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32

42 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
Pemenue 3agau mo reme «3akoH bubmuorexa [{OK

43
COXpaHEHUs DHEPT UMY https://m.edsoo.ru/ffOb12fe

44 KonedarensHOE IBUKEHNUE U €TO but6mmoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858

45 3aTyxaromue KojieOaHusl. bubnuoteka [JOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Brinyxaennsie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

46

47

MaremaTuyeCcKuid U NPy KUHHBINA
MasTHUKA

Pemenue 3agau no reme «llepuon

KoJe0aHui IPYy>KMHHOTO U
MaTeMaTHYeCKOro MasiTHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

49

50

51

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U TIeproJIa KoJaeOaHmi
HHUTSHOI'O MasgTHUKA»

Pemenue 3amau mo treme
«XapaKTepI/ICTI/IKI/I K0JIe0ATEILHOIO
JABYOKCHUS»

Mexauunueckue BOaHEL. CBONMCTBA

MEXaHHNYCCKHUX BOJIH. HponoanHe u
TNOIIEPCUHBIC BOJIHBI

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb2 1fe

52

Pemrenue 3agad mo reMme
"MexaHU4YeCKHUE BOJHBI B TBEPIOM
Tene."

53

54

55

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

Pemienue 3aau o teme
"XapakTepHuCTUKH 3ByKa"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

56

Ypok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOU paboTE MO

57 TeMe "3aKOHBI COXpPaHEHUS bubmorexa LIOK
p ' " https://m.edsoo.ru/ff0b25f0
Mexannueckue KoJieOaHus U BOJIHEI
KonrponsHas pabora o reme
58 "3akoHbl coxpaHeHus. Mexanndyeckue
KOJIEOaHUSA U BOJIHELI"
59 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
60 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
[IIxana >meKTpOMarHUTHBIX BOJIH.
61 Wcnonp3oBanne 31€KTpOMarHUTHEIX bubnmorexa [IOK
o P https://m.edsoo.ru/ff0b2fe6
BOJIH JIJISI COTOBOM CBSI3U
Pemenue 3aayd Ha onpeneneHue
62 YaCcTOTEL U JUIMHBI JIEKTPOMAardHuTHOU bubnuorexa [IOK
P https://m.edsoo.ru/ff0b2c6e
BOJIHEI
DneKTpoMarHuTHasi IpUpoa CBETa.
63 CkopocThk cBeTa. BomHOBEIE CBOMCTBA bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Pemenue 3agau Ha onpeneneHne
64 YacTOTHI U JJTUHBI 3JIEKTPOMAarHUTHOM
BOJIHEI
Hcrounuku ceera. [IpsamonuneitHoe
65 acIpocTpaHeHne cBeTa. 3aTMEHUS bubmotexa HOK
pacipoctp ' hitps://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETA. 3epKaJa.
66 Pemrenue 3amay Ha MpUMeEHEHNE buGnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETa
67 Pemenue 3agau Ha moctpoeHue



https://m.edsoo.ru/ff0b25f0
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n300pakeHus B 3epKaiax

[TonHOE BHYTpEHHEE OTpAKEHHE CBETA.

bu6nmoreka [IOK

68 Hcnonp30BaHne NOJHOTO BHYTPEHHETO hitps://m.edsoo.rw/ff0b3c5e
OTpPaXXEHUS B ONTUYECKUX CBETOBOAAX
Hcnonbs3oBaHue MOJIHOTO BHYTPEHHETO

69 OTPa)KEHUs: CBETOBO/IbI, ONTUKO-

BOJIOKOHHAS! CBSI3b

70 [Ipenomnenue cera. 3aKkoH bubmmoreka [JOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea

bubnunoreka LIOK

71 JIunzel. OnTryeckas cuiia JIMH3bI hitps://m.cdsoo.ru/f0b3f2c

. bubnuorexa [IOK

72 [TocTpoenue n300paxkeHu B TUH3aX hitps://m.edsoo.r/f0bdd4a
JlaGopatopnas padora "Onpenenenue

73 (I)OKyEHOFg pacETo;IHI/I;I u OII)ITquCKOﬁ bubmorexa HOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroIIel JTUH3bI"
bubmmoreka [IOK

74 OnTHyeckue JUH30BbIE TPUOOPHI hitps://m.cdsoo.ru/f0c0aTe

75 I'ma3 kak ontudeckas cucreMa. 3peHue brbmmorexa [TOK

https://m.edsoo.ru/ff0b4684

76 Hedextsl 3penus. Kak coxpaHuTh
3peHue
Pa3noxxenue 6enoro ceera B CIEKT.

77 Omnertel HetoTona. Croxxenue bubnuotexa [JOK
CIIEKTpaJIbHBIX IIBETOB. [ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa

73 Paznosxenue 6enoro ceeta B CEKTP U bubnmnorexa [JOK

BOCIIpHUATUC IBETA MPEAMCETOB ITPH UX

https://m.edsoo.ru/ff0cOe2a
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HaOJIIOACHNH Yepe3 [BETOBbIC
GUIBTPHI

BosHoBEIE CBOWCTBA CBETA:

79 aucriepcus, HHTepepeHnns u
T paKIus
20 OmneiTel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICNIb aTOMa https://m.edsoo.ru/ffOc12a8
81 [Toctynatel bopa. Monens aroma bopa
Hcnyckanue 1 OrIoneHue cBera
82 atomoM. KBauTel. JInneiuaTteie bubmmorexa [IOK
https://m.edsoo.ru/ffOc144c
CHEKTPBI
83 PamgmoaxkTUBHOCTE U €€ BUIBI bubnmorexa [IOK
https://m.edsoo.ru/ff0c1672
24 Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
25 Pemenue 3amau no reme "Crpoenue bubmuoreka [IOK
aToma" https://m.edsoo.ru/ff0c1550
26 PannoaktuBHBIE TPEBpaLICHUS. bubmnoreka ITOK
H3oTorb https://m.edsoo.ru/ffOclal4
g7 Pemenwne 3agau mo teme: bu6nmorexa LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOc1b4a
88 [lepuon nonypacnana
29 Pemenue 3amaud o reme "llepuon bubnmnorexa [JOK
nonypacmnaaa" https://m.edsoo.ru/ff0c2126
SAnepHble peakuuu. 3aKOHBI
90 COXIfaHCHIESI 3apsiJ0BOIO U MaccoBOT0O bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
qUCe
91 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnmnorexa [JOK



https://m.edsoo.ru/ff0c12a8
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MAacCChbI 1 SHCPIrun

https://m.edsoo.ru/ffOc1d7a

Pemenue 3agad no reme "AnepHeie

92 |
peakiumn
03 Peakuuu cunTe3a u aeneHusd saep. bubnunoreka LIOK
Uctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Snepnas sHepreruka. Jlencreus
94 PaaUOAKTUBHBIX U3JIy4YE€HUN HA KUBBIE
OpraHU3MBbI
[ToaroroBka K KOHTPOJILHOU PabOTE 1O
05 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubanoreka [JOK
DNEeKTPOMarHUTHBHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KsanroBric sBineHus"
KontponbHas paboTa mo teme
96 "DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBrie sBieHns"
[ToBTOpenue, o6o6meHue. Pemenue Eub 10K
noIMoTeKa
97 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 10
" . " https://m.edsoo.ru/ff0c245a
teme "B3zaumoneiicTBue Ten
IToBTrOopenue, o6o0mmeHue. Pemenue
bu6mmoteka IIOK
98 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 10 1
" " https://m.edsoo.ru/ff0c2572
Teme ""TernnoBbie MpoLecChl
but6mmoreka [IOK
99 HroroBast koHTpoIbHAs paboTa
p p https://m.edsoo.ru/ff0c2a22
IToBTropenue, o6o0menue. Pabora ¢
but6mmorekxa [IOK
100 TEKCTaMH 10 TeMe ""3aKOHBI a
" https://m.edsoo.ru/ffO0c2d6a
COXPAaHEHHUS B MEXaHHUKE
101 [ToBTOpenue, 0600meHne. Pabora ¢ but6mmoreka [IOK
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TekcTamu 110 teme "Konebanus u
BOJIHEI"

https://m.edsoo.ru/ff0c2e82

102

[ToBTropenue, o6o0menue. Pabora ¢
TekcTamu 110 Teme "CBeTOBbBIE
sBJIeHUs"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c3044
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO

«3marensctBO «lIpocBemienne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






