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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 0O0Iero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJOXEHHA M TpeOOBaHUU K Pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yuétom (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HAOpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOMIMXCSA W OPraHU3alUi0 HM3yYCHUS
bu3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4YUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METaNPEAMETHBIM pe3yJibTaTaM 00YyUYEHUs, a TAaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uKe ycTaHaBIMBAET paclpeesieHre yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), ImpejyiaraeT MPUMEPHYI0 MOCJIEI0BaTEIbHOCTh
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarouXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIIM YUUTEIIO B CO3/JaHUM paboydeil mporpaMMbl IO Y4eOHOMY IIPEAMETY.

®du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYeOHBIX
MPEIMETOB, TMOCKOJIbKY (PU3NYECKUE 3aKOHBI JI€KAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYaeMbIX XHMHEH, Ouosiorued, acrpoHomuend u ¢GUHIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYI) KapTUHY MU,
MPENIOCTaBIsACT HauOoJee SCHbIE O0O0pa3lbl MPUMEHEHHS HAy4YHOTO0 METoja
MO3HAHUA, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 raaBHBIX 3a7a4 (U3NUECKOro 0O0pa30BaHUS B CTPYKType OOIIEero
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaromuxcsl.

WN3yuenne Qusukun Ha 0a30BOM YpOBHE MPEIIONIaraeT OBJaJCHHE
CICAYIOINIMMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SBIICHUS,

e OILICHMBAaTh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0OBAHMS;

e MHTCPIPETUPOBATh  JaHHBIE W  HCIOJB30BaTh  HAy4HbBIC
JI0Ka3aTeIbCTBA JIJISl TTOTYUYEHHUS BEIBOJOB.

emn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOINEro 00Opa3oBaHUS
onpenenensl B Konuenuuu mnpenonaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBareibHbIX opraHuzauusx Poccuiickoit ®enepanuu, peanu3yroumx
OCHOBHBIE  00ILI€00pAa30BaTENbHBIE IMPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnerun MunucrepcTBa npocsenieHusi Poccuiickoit denepannu (MpoToOKoI OT 3
nexadpst 2019 r. Ne [1K4BH).
Ieaun nzyyenus pusnku:

MpUOOPETEHUE HHTEpEeca U CTPEMIICHUS OO0Yy4YarolUXCs K HAyYHOMY
W3YYCHHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HaHus U (OpMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIIEHHUS K OKPY’KAIOIIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TMPEICTABICHUN O pOJaU (DU3UKHU ISl PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMPEJCTABICHMH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAILHON JIEeSITENFHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3THX IIeJIed MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01mero o0pazoBaHusi 00ECTIEYNMBACTCS PEIICHUEM CIEAYIOMINX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHWUU  BeIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSIX

MpUOOpPETEHNE YMEHUN OMHCHIBATh U OOBSICHATH (DU3UYECKUE SIBICHUS C
MCIIOJIb30BAHUEM TTOJIYYEHHBIX 3HAHU;

OCBOCHME METOJ0B pELICHUs MPOCTEHMIIMX pPacyETHBIX 3a7ad4 C
UCTIOJIb30BaHUEM duzngeckux MoJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOIIOAATh MPUPOIHBIEC SBIICHUS U BBITIOJHSATH OTMBITHI,
nabopaTtopHble pabOThl M AKCIEPUMEHTAJIbHBIE HCCIICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ MHMOpMaIuel GU3NIECKOro COCpKaHuUs,
BKJIFOYasi UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITIH;

3HAKOMCTBO €O cepaMu mpodecCHOHaTbLHON AESITEIbHOCTH, CBA3aHHBIMU
Cc (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kinacce — 68 yacoB (2 yaca B HeZelN0), B 8
KJ1acce — 68 vacoB (2 4aca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Hezelno0).

[Ipennaraemsiii B mporpamme 1mo (Qu3MKe MepedeHb JIA00paTOPHBIX paboT u
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTEb JeIaeT BLIOOP MPOBEICHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYATBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHHN, MpeIIaraéMbiXx B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOIIEro Mupa.

@usnka — Hayka o mnpupone. fABneHuss npupoapl. OU3NUYECKUE SIBICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JJICKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbl. M3mepenue ¢Qusnyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpenHocTs u3mMepeHuit. MexxayHapoHasi CUCTeEMa €IMHHII.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4aloT IPUPOIY.
EcrecTBeHHOHAY4HBIM METOJI IO3HAHUA: HAOJIIOJACHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUMOTE3, O0BICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NIEeCKUX SBJICHUMA C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHM4YeCcKHe, TEIUJIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.
2. Dusudeckue MpUOOPHI M MPOIEaypa MPSIMBIX U3MEPEHUN aHAOTOBBIM U
M (GPOBBIM PUOOPOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenesieHHE EHBI JISICHUS IKATbl U3MEPUTEILHOrO Mpudopa.
2. HM3mepenue paccTosiHUN.
3. M3mepenune o0bEMa )XKUAKOCTH U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MaJbIX TEN.
5. M3Mepenue Temmneparypbl MpPU MOMOIIM MKUJKOCTHOIO TEPMOMETpa M
JIaT4YNKA TEMIIEPATYPHI.

6. IlpoBeneHue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
[IapuKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OOoJibllle, YeM OO0JIbIlle BHICOTA
MycCKa.

Pasznes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactuil BemecTBa. CBs3b CKOPOCTH JBWXKEHHUS YACTHUI[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumosnelictBue yacTtuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEH U TBEPIBIX
(KpucTauIM4eckux) Tej. B3auMocBs3b MEXJy CBOHMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX MU UX ATOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.



Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6monenne nuddysun.

HaGmronenne  siBlieHHE,  OOBACHSIOMIMXCS ~— MOPUTSKEHUEM WM
OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psAnoB (C  HCIOJIb30BAHHEM

dboTorpaduit).

2. OmnbITHI IO HAOJIIOICHHUIO TEIIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.

MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SIBnenue wWHepIUU. 3aKOH HMHEpIUM. B3auMonencTBHe Tel Kak IpUYMHA
M3MEHEHUSI CKOPOCTH [JIBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tedna.
[InoTHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IWHUILIC
0o0BbEMa BEIECTBA.

Cuila Kak XapakTepucTuka B3aumojaeicTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUja
TskecTd. CHila TSHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoM. PaBHomelcTByromas cui. Cuina TpeHUs.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOIE U TEXHUKE.

Hemoncmpayuu.

1. HaGnrogeHue MexaHMUeCKOro IBUKEHHUS TeTa.

2. M3MepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.

3. HaGmionenue siBneHus MHEPIUH.

4. HabmroneHne u3MeHEHUs: CKOPOCTH MPHU B3aUMOJICHCTBHUH TEIl.

5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEII.

6. CnoxxeHue Cuil, HapaBJIEHHBIX 0 OJHOMN MPSIMOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpenenieHHEe CKOPOCTH PABHOMEPHOTO JBUKEHUA (IIapUKA B JKUIKOCTH,

MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajiee).
2. OmpeneneHue CpeHEH CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa I0
HAKJIOHHOU ITOCKOCTH.
3. Omnpexenenue IIOTHOCTUA TBEPIOTO Tea.
OneITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsiKeHUs (aedopmariun)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBIL.

5. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXEHHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIMIMNXCS TOBEPXHOCTEM.



Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUS U yBEIUYECHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEéma, Temmeparyphl. Ilepenaya naBieHus
TBEPABIMU TEJNAMU, XUAKOCTSIMHU W ra3zamu. 3akoH [lackams. [ImeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHbl. ['mapocratnueckuit
napanokc. Coobaromuecs cocyabl. [ uapaBindeckue MEXaHU3MBI.

Atmocdepa 3emunn u armocepHoe aasieHue. [IpuuuHbl CylecTBOBaHUS
BO3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JTaBJICHUS.

JlelicTBre KUAKOCTH M ra3a Ha IOTrpyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH AAaBJIEHUA ra3a oT TEMIEPaTypPHhI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmaromuyecst CoCybl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EpHOTO JaBICHUS.

SR A

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW YaCTH
T€JIa ¥ TUIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

~

VYcnoBue miiaBaHus TeN: MJIABaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca TeJjia B BOJIE OT 00bEMaA MOrpyKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKMBAIONIEH CHJIbI, JCHCTBYIOIIEM Ha  Teo,
MOTPYXKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUIIBL, JEUCTBYIOIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTb YaCTU TeJla U OT TUIOTHOCTHU YKUJIKOCTH.

5. KonctpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIPEAEIICHUE €€ TPY30HOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpuMmeHeHWe TIpaBWIa pPaBHOBECHs] pblyara K OJIOKY.



«3onoroe mnpaBuino» wmexaHuku. KIIJI mpocteix wmexanusmoB. I[IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTHYeckass W NOTEHIMalIbHAs DJHEPIUs.
[IpeBpaieHre 0OTHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomol u onvimol.

1. Ompenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUHU Tela

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HaK1TOHHOM IJTIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUU.
8 KUIACC

Pa3zpnes 6. TenioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM CTPOCHUS
BemecTea. Macca W pa3Mepbl aTOMOB M MOJeKyd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPHUHU.

Mopenu TBEPAOro, >KHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJEKYISIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHME U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpPEHUE U CKATHE.

Temmneparypa. CBsi3b TemMmepaTypbl CO CKOPOCTBIO TEILIOBOI'O JIBHXKEHUS
yactull. BHyTpeHHss »sHeprus. CnocoObl W3MEHEHUsT BHYTPEHHEH SHEpIruu:
Terronepeaada U COBEpLICHUE paboTHI. Bunpr TEIJIONEPENAUHN:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KomnuectBo TemnoTel. YaenbHasd TEILIOEMKOCTH BEIECTBA. |e€mIO00MEH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TemioBoro OanaHca. [lnaBienwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. Y AC/IbHAA TEIUIOTA IIJIABJICHMUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumnenue. YienbHas TtemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHUS.

BnaxnocTe Bo3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTA CTOPaHUSL.

[Ipunuuner pabotsl TermnoBeix aBuratened KIIJ[ TersoBoro asurartess.
TennoBele IBUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHMS U MPEBPALIECHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.
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10.
11.
12.
13.

Hab6mronenne OpoyHOBCKOTO JIBH>KEHUS.

Hab6monenne nuddysun.

HaOmronenre siBfeHnit cMaurBaHUs M KaMWIISPHBIX SIBJICHUH.
HaOmnroienre TemioBoro paciumpeHus Tel.

N3meHeHne naBieHUs rasa mpu U3MEHEHUH O0BbEMA M HArpeBaHUU WIIU
OXJIAXKCHUU.

[IpaBuiia U3MepeHus TeEMIIEPaTypBbl.

Bunbl Tenonepenaymu.

OxJtaXxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHeHUE TEINTOEMKOCTEN pa3IMYHbIX BEILIECTB.
HabGnronenue xumneHus.

HaOmnronenune nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mojenu TennOBbIX ABUATATEIIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO NMPUTSHKEHHUS.
OMnbIThI IO BBIPALIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM UJIU caxapa.
OnpITel MO HAOIOJIEHUIO TEIJIOBOIO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBlieHUs BO3ayxa B OajsIoHe IIITPULIA.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WA OXJIAXKIACHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIEpaTyphbl.

HabGmtonenue u3MeHEHUs BHYTPEHHEH OJHEpruM Tejaa B pe3yJbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHHS TEIIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuey BOJIBI.

OnpeneneHue  KOAWMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  IpHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LIMIUHIPOM.

Onpenenenue yaenbHOM TEIUIOEMKOCTH BEIIECTBA.

HccenenoBanne nporuecca nCnapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue y1eapHOM TEIUIOTHI IJIaBICHUS JIbJA.

Pazgen 7. JinekTpuvecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpusanus Ten. J[Ba poxa JIEKTPUYECKUX 3apsanoB. Bsammonencrsue
3apsoKEeHHbIX Ten. 3akoH KyiioHa (3aBHCHMMOCTh CHJIBI  B3aMMOJEHCTBHUSA
3apsKEHHBIX TN OT BEJIMYMHBI 3aPsi/10B U PACCTOSIHUS MEXKAY TeJlaMu).



Onektpuueckoe mnoie. Hanpsok€HHOCTh 3nektpuueckoro mois. [lpuHiun
CYTIEPIIO3ULINU SIEKTPUIECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTApHBIN 3JEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM W  AUDJIEKTPUKU. 3aKOH  COXPAHEHHs
AIEKTPUYECKOTO 3apsa.

DONEKTPUYECKU TOK. YCIOBUS CYILIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
M CcTOYHUKM TIOCTOSIHHOTO TOKa. JIeHWCTBUS DSJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cunma  Toka.  DJIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBieHHe NPOBOJHUKA. YIEIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
o ydactka nend. [locnepgoBarenbHOe W MapajuielIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOMmMHOCTH dJeKTpuyYecKoro Toka. 3akoH Jlkoyns—JIeHma.
DnexTpudecKue 1enu U MOTPEOUTENH NEKTPUUEcKoil sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctrostHHBIE ~ MarHUTHl.  B3auMomencTBHE  NMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHutHoe 1nosie 3eMJId U €ro 3HauYeHHe ISl )KU3HU Ha 3eMJI€.
OneiT  Opcrega. MarHutHoe 1oJN€  AJIEKTPUUECKOTro Toka. [IpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUIATENb MOCTOSTHHOTO TOKa. lCMOJb30BaHWE 3NEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHue 3aeKTpoMarHuTHOW uHAyKiuu. [IpaBuino Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 MOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEeKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DINeKTpU3alus TeNl.
JIBa posia 3JIEKTPUUYECKUX 3apsA0B U B3AMMOJICUCTBUE 3aPSIKEHHBIX TEI.
Y CTpOMCTBO M AENUCTBUE HIIEKTPOCKONA.
DneKTpocTaTuuecKas UHAYKIUSI.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MoenvpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO TOJIS.
M cTOuHMKM OCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B XKUJKOCTH.
. I'a30BbIN pa3ps.
. I3Mepenune cuiibl TOKa aMIePMETPOM.
13. MI3MepeHne 3JIEKTPUIECKOTO HANPSKEHUSA BOJIBTMETPOM.
14. Peoctar 1 Mara3uH CONPOTHUBJICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

B3aumonaeiicTBre TOCTOSIHHBIX MarHUTOB.

MoenupoBaHrue HEBO3MOKHOCTH pa3IeICHUs MTOJ0COB MarHuTa.
MoenupoBaHrue MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHuT.

JlercTBMEe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sIBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Omnerter ®apages.

3aBUCHUMOCTh HAMNpABJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHHU €ro
BO3HUKHOBEHHUS.

. DNEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO OJNEKTPU3ALMUA TeN HWHAYKIHEH U TpH
COIPUKOCHOBEHUH.

UccnenoBanre AEUCTBUS DJIEKTPUYECKOTO TIOJISI HA TMPOBOJHUKH U
TDIIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IENH MOCTOSHHOTO TOKA.
W3mepenne u peryJiupoBaHue CUIIbI TOKA.

W3mepeHnue u peryinpoBaHue HaIpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIAYIIETO 4Y€pe3 pEe3UCTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HAMPSHKEHHS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTb AIIEKTPUIECKOTO
COIMPOTUBJICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJU IONEPEYHOro
CEUCHHMs U MaTepuaa.

[IpoBepka mpaBWiIa CIIOXKEHHUS HANPSHKECHUH TPU TOCIEI0BATEILHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CHIbI TOKAa TMPH TNapAIEIHbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre padOTHI IEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIIEISIEMONW Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTU CHIIBI TOKA, WAYLIETO Yepe3 JIAMIIOYKY, OT
HaMpsHKeHUs Ha Heil.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOACUCTBUS TOCTOSIHHBIX MAarHUTOB.
W3yyenue MarHUTHOTO TIOJISI TOCTOSIHHBIX ~ MAarHUTOB TPH  HX
00BEIMHEHUU U Pa3/ICJICHUN.

HccnenoBanue qeHCTBUS STEKTPHUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. OOBITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTymKh ¢ TOKOM M MarHura OT CHJIBI TOKa W HaIlpaBJICHHS TOKa B
KaTyIIKe.

18. I3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3yyeHue padoThl 3JEKTPOABUTATETIS.

20. 3mepenue KII/] anekTpoaBUraTeabHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SIBICHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
WCCJIEJOBAHUE WM3MEHEHUM 3HAYEHUS W HAIPABJICHUS WHAYKIIMOHHOTO

TOKA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe nBHKeHHE. MarepuanbHas Touka. (Cucrema oOTcyéTa.
OTHOCHUTENIBHOCTh MEXaHMYECKOro JBMKEHUSA. PaBHOMEpHOE HpPSAMOJIMHEHHOE
nBmxkeHue. HepaBHoMmepHoe npsiMonHENRHOE NBHKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOE mpsiMonuHeitHOe aBrxkeHHe. CBoOOAHOE
najgenue. Onbitel ["anuies.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u yvacrora oOparieHus.
JInneriHasg v yrioBasi CKOpocTHU. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBbiii 3ak0H HptoToHa. Bropoi 3axkon Herotona. Tpernit 3akon HeroTona.
[IpyHIMD CyNIepIIO3ULUHU CHUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs CKOJIbKEHUS, Crjla
TPEHUSI IOKOS, IPYTUE BUJIBI TPCHUSI.

Curna TSDKECTH W 3aKOH BCEMHPHOTO TITOTCHHs. Y CKOPEHHE CBOOOHOTO
nageHus. Jlmxkenue ruraner Bokpyr Comnua. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecue martepuanbHOM TOuku. AOCONIIOTHO TBEPAOE Teyo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OChIO BpamieHusi. MoMeHT cuibl. L{eHTp TskecTH.

Nmnynec Tena. Mi3menenune mmmyibea. UMnyiibe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEaKTHBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYroCTH,
Tperus. CBsA3b SHEPTUM U padboThl. [loTeHIMaNbHAs SHEPTUs Tela, MOJHATOTO Ha
IMOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas 3Heprust CxxaTou npyxkuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KHHETUYECKOM DHEPTHHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYECKOro JBM)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUSI OJHOTO M TOrO XKe Tela
OTHOCHUTEJBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKkoB PAaBHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue nBM>KEHHsI Tela IO OKPYKHOCTH.

Habmroienue MexaHU4eCcKHUX SIBJICHHUM, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPABHOMEDHOM UM YCKOPEHHOM  JBWXCHUU
OTHOCUTENBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHSI Tejla OT MAacChl Tejla U JEHCTBYIONIEH Ha HEro
CHJIBL.

Habmroienue paBeHCTBa CHII IPU B3aUMOJEHCTBUM TE.

W3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHHH.

Ilepenaya umIryabca mpy B3auMOJEHCTBUM TE.

[TpeoOpa3zoBanus SHEPTUH MPU B3aUMOACHCTBUH TEJl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHMe UMITYJIbCa IPU A0COIIOTHO YIPYTrOM B3aUMO/IEHCTBUN.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON S3HEPrUU IPH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TeJIa MO IEUCTBUEM
IPY’KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JalbHEUIIETO PaBHOMEPHOTO
JBIDKEHUS MTAPUKA UM TEIICHKKH.

OmpeneneHue CpeIHEH CKOPOCTH CKOJBKEHHS OpycKa WM JIBHOKCHUS
IIapyKa 1Mo HaKJIOHHOM IJTIOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBIDKEHUN 03 HaYaJIbHOW CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JBIDKCHHH O3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenue kodphunreHTa TPEeHUsI CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

Omnpenenenne padOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenrie padOTHl CWIBl YIOPYrOCTH TP MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBMYKHOTO U TIOJABHKHOTO OJIOKOB.

11. 3yyeHune 3aK0OHa COXPAHECHUS SHEPTUU.

Pa3nen 9. Mexannueckue KoJjieOaHUS U BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMiA: TIEpUOI,
4acToTa, aMIUIUTYy1a. MaremMaTuuecKuil U Npy>KUHHbIM MasTHUKU. [IpeBpaiienue
SHEPIUH MPH KOJIeOATSIHHOM JIBUKEHUU.

3aryxawonme  KojeOaHus.  BbeiHyXAeHHbIE — KojeOanusa.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOMCTBAa MeXaHMYECKMX BOJH. IlpomonbHbIE U
MOIIEpEYHbIE BOJHBI. JIMMHAa BOJMHBI M CKOPOCTh €€ PacIpOCTPAHECHUS.
MexaHn4eCKre BOJIHBI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue kosieGaHWil Ten MOJ JEUCTBUEM CHJIbI TSIKECTH W CHUJIBI
YIPYTOCTH.

HabGnronenue kosie0aHuii rpy3a Ha HUTU U Ha MPYKUHE.
HaOmroieHre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10JIbHBIX 1 MTOMEPEYHBIX BOJIH (HA MOJICIIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

SIS

AKyCTUYECKHUM PE30HAHC.
Jlabopamopnsie pabomel u onvimol.
1. OmpezeneHne dYacTOThl M TEpHOJa KOJEOaHUH MaTEMaTUYECKOTO
MasTHUKA.
Omnpenenenue 4acToThl U MEPUOAA KOJIEOaHUN PYKUHHOTO MasiTHUKA.
3. HccrnepoBanue 3aBUCHUMOCTH MEPHUOJa KOJICOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH Meproja KoieOaHuil MpyKUHHOTO MasgTHUKA
OT Macchl rpy3sa.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUU TIpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TMepuoja  KoJjeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MacChl I'Py3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MaJICHUS.
Paznes 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMArHUTHOE  TOJie.  DJIEKTPOMarHuTHble  BOJHBL.  (CBoiiCTBa
AIEKTPOMArHUTHBIX BOJH. IlIkana »leKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



DJleKTpoMaruuTHas mnpupoaa cBera. CkopocTh cBeTta. BoJIHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBolicTBa JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIHHOTO

TenedoHa.

Pa3pen 11. CBeToBbIe IBJICHUS.

JlyueBas MOJEJb CBeTa. HUctounuku CBeTa. [IpssmosHeHOE
pacnpoctpaneHnue cBera. 3atMeHuss Connina u JIynsl. OTpaxkenue cetra. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mperomyieHUsi cBera. llonHoe BHyTpeHHee
OoTpakeHue cBeTa. lCronp3oBaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBO/IAX.

Jlunza. Xonm onydeit B JnuH3e. OnrTuueckas cucrtema (QoToanmnapara,
MHKpPOCKONIa M Teyeckoma. [a3 Kak onrhdeckas cucrema. biam3opykocTe u
JTAJIbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B croekrp. OmnbiTel HpetoToHa. Croxkenue
CIIEKTpaJbHBIX IBETOB. J(ucnepcust cBera.

Hemoncmpayuu.

[IpssmonuHEHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

Ontudeckuit CBETOBO/I.

Xox mydeit B coOuparorieit JnHs3e.

Xox Jiyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aeiictBus oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riaza.

© X N e

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. TTomy4yeHue 6eoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKeHHUsI CBETOBOIO Jiyda OT yria
MaJICHUS.
N3yuenue xapakTepucTuk u300paxeHus IpeIMeTa B IIIOCKOM 3epKale.
HccnenoBanre 3aBUCUMOCTH YTila MPEJIOMIIEHHS] CBETOBOTO JIyda OT yrJja
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomydenne n300pakeHUI ¢ MOMOIIBIO COOUPAIOIIEH JTHUH3HI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI COOMparoIei
JIVH3BI.
OnbITH IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.
OnbITEl IO BOCHPUSITHIO I[BETA MPEAMETOB MPHU UX HAOIIOJCHUU Yepe3
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanToBble AIBJICeHHUS.

Omneitel Pe3epdopna u mnanerapHas mozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u nornonieHne ceera aroMoM. KBanTel. JInHedaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb artomHoro snapa. M3orombsl. PannoakTuBHbIE
npeBpamienus. [lepron monypacmnaaga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXpPAHEHUs 3apsAJ0BOr0O MU MacCOBOIO YHCEI.
OHeprus cBsi3M aTOMHBIX sfep. CBs3b mMacchl M 3Hepruu. Peakumu cuHTE3a H
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3 .

SlnepHas osHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIy4YEHUN HA YKUBBIC
OpPraHu3MBl.

Hemoncmpayuu.

1. CHeKTpsl U3JIYyYEHHUS U TOTJIOIIECHUSI.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. Coekrtp BoaopoJa.

4. HaGmonenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3HPYIOUTUX U3ITYUECHUH.

6. Perucrpanus u3nydeHHs] IPUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnrogeHue CIIOMIHBIX U TMHEHYATHIX CIEKTPOB U3IYUYEHUS.

2. HccrenoBaHue TPEKOB: MU3MEPEHHUE SHEPTMHM YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue paanoakTuBHOro (oHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOAYITH TIPEAHA3HAYCH JIJISI CUCTEMATU3AINH
u  0000IIEHHS  TPEIMETHOrO  COACpKaHWSA U OMNbITa  JICSITEIIbHOCTH,
MPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (U3UKH, a TAKXKe ISl OJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy 10 (¢u3uke Ui 00ydaroumuxcs,
BBIOPABIIINX ITOT yUYEOHBIN MpeMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaETCA JTOCTHKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (dopMupyercs
€CTECTBCHHOHAYy4YHass I'PAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB MCCIEAOBAHUS



SBJICHUM TPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UYECKUE
ABJICHUSI, NPUMEHAS IOJyYEHHbIE 3HAHUA, peElaTh 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3feiia peanusyeTcs
32 CY4€T TOrO, YTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
MpeIaraeTcs:
Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSICHSTH
(dbuznYecKue SIBICHUS B OKPYKAIOUIEH MTPUPOJI€ U MOBCETHEBHON KU3HMU;
WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEA0OBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE IJIA POBEPKU TUIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh Hay4YHbIE OCHOBBI HamOOJIe€ BaXKHBIX JOCTHUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3yuyenue (pU3MKM HA YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl HAIIPaBJIEHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTATOB.

B pesynbraTe udydeHus pu3Nkyu Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuaronierocst 0yyT cpopMHUpOBaHbBI CIECIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B

YacTHu:

e 1) maTpuoTHYECKOr0 BOCIIMTAHMS:

e - [IPOSIBJICHUE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUNCKOMN
(pu3HYECKON HAYKU;

* - [IEHHOCTHOE OTHOLICHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kJIaHCKOI0 M JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

* - TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJIE€HUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHEM JOCTHKEHHM
busuky;

e - OCO3HAaHHE BAXKHOCTU MOPATBHO-3TUYECKUX MPHUHIUIIOB B JEATEIHHOCTU
Y4EHOT0;

e 3)3CTETHYECKOr0 BOCIIMTAHUSA:

e - BOCIpPUSTHE SCTETHUECKUX KayecTB (PM3MUECKON HayKH: €€ TapMOHHUYHOIO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HAHME IIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOIO HWHCTPYMEHTa
MMO3HAaHHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEUILIEH COCTABIISIOLICH
KYJbTYPBHI,

e - pa3BUTHE HAy4YHOW JIOOO03HATEIBLHOCTH, HHTEpEca K HCCIEeN0BATEIbCKON
NEeSITENbHOCTH;

e 5) (¢opmupoBaHusi  KYJbTYpPbl  310PpOBbSI M  3MOIHOHAJIbLHOIO
0J1aronoJIy4ns:

e - OCO3HaHUE ILEHHOCTU Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MUpPE, BaXKHOCTH TMpaBUJl O€30MACHOr0 MOBEAEHUS Ha
TPaHCIIOPTE, HA JOPOrax, C SJIEKTPUUECKUM M TEIUIOBBIM O0OpYJIOBaHHEM B
JIOMAIIIHUX YCIIOBUSX;

e - copMHpPOBAHHOCTh HaBBIKA peQIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro YeIOBeKa;

e 6) TPYA10BOr0 BOCIIUTAHUS:

e - AKTUBHOE Yy4YacTHM€ B PEIICHUH MPAaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH H



COITMAJILHON HAIPAaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIC U (DU3HUESCKUX
3HaHUM;

e - UHTEpEC K MPAKTUYECKOMY M3YUEHHIO MTpodecchii, CBA3aHHBIX ¢ (PUBUKON;

e 7) 3K0JIOrM4eCKOr0 BOCIIUTAHMS:

e - OpHCHTAIIMSA Ha NMpPUMEHEHHE (PU3MUYECKUX 3HAHWH IS pEIICHHs 3a1ad B
obyacTh OKpy’Karolel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB M OILEHKH HX
BO3MOJKHBIX TTOCJICACTBUHN VISl OKPY KAIOIIEH CPeIbl;

e - OCO3HaHUE TJIO0AJTBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJieM W MyTel HX

pelieHus;

e 8) aganTanum K M3MEHSIIOIIUMCH YCJOBHSIM COLMAJIbHON W NPHPOIXHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBMM TPU BBIMNOJHEHUH HCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IpYTHUX;

e - TIOBBIICHHE YPOBHS CBOECM KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIIE€ (POPMYITHPOBATH
UJIeH, MOHATHSA, TUTIOTE3bI O PU3HUUECKUX 00BEKTaX U SABJICHUSIX;

e - OcO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
(du3uKy;

e - IUIAHMPOBAaHUE CBOETO PAa3BUTHS B NPHOOPETCHHH HOBBIX (U3HUECKUX
3HaHUM;

e - CTpeMJICHHE aHAJU3UPOBATh U BBISABIISTH B3AMMOCBSI3H IPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UUCCKUX 3HAHUMH;

e - OIICHKAa CBOMX JIEUCTBHA C YYETOM BIMSHHUS Ha OKPYXAIOIIyI Cpeny,
BO3MOXHBIX TJIOOAJIBHBIX MMOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOSHHS mporpamMmbl Mo (pU3MKEe Ha YPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0y4aromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIE  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIE
yYHUBEpCaJIbHbIC yUeOHbIE TCHCTBU.

ITo3naBaTe/IbHBIE YHUBEPCAJIIBHBIC yqeﬁﬂme IleﬁCTBHﬂ

Ba3oBble Jjoruuyeckue JelicTBUA:
e BBIBISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE TMPU3HAKKM OOBEKTOB
(sBNIEHU);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHHMS TS
0000IIIeHNS U CpaBHEHNS,

BBISIBIISAT 3aKOHOMEPHOCTH W IMTPOTHBOPEYHS B pacCMaTPUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBHIBOJBI C MCIIOJIb30BAHUEM JIETYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX
(bU3MYECKUX BEJIINYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIIeHHs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHue JAeiiCTBUA:

HCIT0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MIPOBOJIUTH 1O CAMOCTOSITENIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIIOKHBIN
(GU3MYECKUN DKCIEPUMEHT, HEOOIbIIOE HCCIEA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJIE€ UCCIIEIOBAHHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOIO HAOIIOEHUS, OTbITA, HCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEATNOIO0KEHNS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope WHPOPMAIMU WIH JaHHBIX C yYETOM TPEJIOKCHHON yueOHOMN
(dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMANbHYI (OpMy MpeacTaBlICHUS
uHQOpMAIMU W WUTFOCTPHPOBATh peIlacMble 3a7add  HECIOKHBIMU
CXeMaMH, TruarpaMMamMu, HHOU TpauKoi M MX KOMOWHAITHSIMH.

KoMMyHuUKaTHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE I1eCTBHS:

B Xoj¢ OOCYXJCHHS y4eOHOro MaTepuajia, pe3yiabTaToB J1ab0paTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAEMOU TEMBbI
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIIeHUE 3aJadd M TOJJICp’KaHUe
OJ1aroKe1aTeIbHOCTH OOIIEHHUS;

COIMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
auaora, 0OHapyXKUBATh Pa3Iu4KMe U CXOJICTBO MO3UIIN;



BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPENICTABISATh PE3YIbTAThl BBITIOJIHEHHOTO (PU3NYECKOTO OMbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM M
WHIUBUIYyAIbHOW paboThl MpPU PEIIEHWH KOHKPETHOW (HU3UUECKOM
poOJIeMBI;

MPUHUMATH 1IEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh JACHCTBUSA
no €€ JOCTI)KEHHIO: PACHPENeNsTh PpOJIH, OOCYyX AaThb MNPOLECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABJIECHUI0 WU KOOPJAWHUPYS CBOM JEUCTBUS C JPYyTUMU
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHSI.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYalUsIX, TPEOYIOMIMX
ISl perieHust GU3N4ecKuX 3HaHUM;

OpUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  pPELICHUN
(MHIUMBUYaJdbHOE, MPUHSATHE DPELIEHUS B TpyMNIeE, NPUHATHE pEIIEeHUMN
rpynmnoi);

CaMOCTOATEIILHO COCTABJISITh AITOPUTM PELICHUs (PU3NUYECKON 3aa4d WU
IUIaHAa HMCCIEAOBAHUSA C YYETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apr'yMEHTHPOBATH IIpeijlaraéMble BApUAHThI PELICHUI;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJII), 3MOIIHOH3JIBHLIﬁ HHTCJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeuiaraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh NPUYUHBl  JOCTHKEHUS  (HEIOCTHXKEHHS])) Ppe3ysbTaToOB
JesTENbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
Gu3NYecCKOro MCCIEIOBAHHUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBILIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JPYroro 4esJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MpHU pelieHNH (HU3NUYECKUX 3aa4 WK
B YTBEPXKIACHUAX HA HAYYHBIE TEMBI U TAKOE JKE€ IIPABO IPYyroro.



INPEAMETHBIE PE3YJIBTATBI

K xoH1y o0yuenus B 7 Kjacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

UCIOJIB30BaTh  MOHATHS:  (pU3MUecKHMe UM XUMHYECKHUE  SIBICHUA,
HAOMO/IEHNE, DKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHMIIBI (PU3UIECKIX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHHYEeCKOe JBUXKEHHE (PaBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPaeKTOpUs, pPaBHOJACHCTBYIOIAs
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath sABiAeHUs (AUQQy3usi, TEMIOBOE ABMKEHHUE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBJKEHUE, HEpaBHOMEPHOE  JBW)KEHME,  HHEpIUS,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPHABIX TEJN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tepefada JaBlICHUS TBEPABIMH TEJIaMH, XHUAKOCTAMU U
razamy, arMocepHOoe JaBi€HHE, IUIaBaHUE TeJ, MPEBpALLECHUS
MEXaHUYECKOM PHEpPruM) Mo OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (DU3UUECKOE SIBICHHUE;
pacmo3HaBaTh TMPOSIBICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUN B
OKpY’)XKalollleM MHUpE, B TOM 4ucie (U3NUecKue SIBICHUS B MPUPOJIE:
IpUMEPBl ABWXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM U HEXHUBOMU
npupone, ACUCTBHE CUJIBI TPEHHs B TIPUPOJIE W TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phIUard B
TeJe YeJOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO,
BBIJIEJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUM;
OTKCHIBaTh M3yUYEHHBIC CBOICTBA TN M (PU3NYECKHUE SIBICHUSA, UCTIONB3YS
(duznyeckre BeNIUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPENHSAS CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSDKECTH, BEC
Tena, CWila TPEeHMs, JaBieHue (TBEPIOro Tena, JKUIAKOCTH, Tasa),
BBITAJIKUBAOIIAs CUJIa, MEXaHWYecKass paboTa, MOIIHOCTh, TUIEYO CHUJIB,
MOMEHT CHJbI, KO3()(QHUIMEHT TOJE3HOTO [EHCTBUS MEXaHHU3MOB,
KUHETHYeCKas W TMOTEHIMalbHAs SHEPrus), MpH OMNHCAHUU TPABUIBHO
TPAKTOBAaTh  (PU3MYECKUI  CMBICA  MCIONB3YEMbIX  BEJIWYUH, HX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTDH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYMH;
XapaKkTepu30BaTh CBOMICTBa Tel, (PU3UYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl TIpaBuiia CIOXKEHHUs CUJl (BIOJb OJHOM MpsMOM), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesna, IpaBWIO paBHOBECUs prlyara (0Joka),



«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXAHMYECKOU
SHEPruM, MpU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKCBIBATh €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SBJICHHMS, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUUUHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTH OOBsiCHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWMCTBA (PU3MUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJadyd B 1—2 [EWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBs3bIBatONIME (DU3MYECKHWE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCJIOBHS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (OPMYJIBI M IPOBOJAUTH PACUEThl, HAXOJUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIICHUBATh PEATHMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaxXOJIWTh OINMOKA B XOJIe OIbITa, JeNiaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBICHUU WU
bu3HYecKuX CBOMCTB TEN: dbopMyIpoBaTh MIpOBEPSIEMbIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHsI pPACCTOSHUSA, BPEMEHH, MacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(dPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IPYrod € HCIOJIB30BAHUEM MPSAMBIX H3MEPEHHH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TEJ, YCIOBUU pPaBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIENys MPEeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnull U TpaduKoB, JAeJaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEJOBAHMSI;

NPOBOJNTH KOCBEHHBIC H3MEpPEeHHs (U3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJla, CUla TPEHHS] CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAJKMUBAIOIIAs CHJA, JeHcTByromas  Ha
HNOrpYXEHHOE B KHUJAKOCTh Te€JO0, KOA()(PUIMEHT MONEe3HOro AeUCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIINECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS! IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAaHUS
O CBOMCTBaxX (PpU3MYECKHUX ABJICHUM MU HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnst 0€30MacHOCTH TP OOpalieHnH ¢ MpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJICHHSI B OKPY’KaloIlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaIMIO, KOTOpas SBISIETCA MNPOTHUBOPEUYUBOM WM MOXET OBITh
HEJI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JlaHUN HAYYHO-MOMYJISIPHYIO
aUTEepaTypy  (QHU3UYECKOrO0 COAEpKAHMS, CIPABOYHBIE MaTEpHAIBI,
pecypcbl ceTu VIHTepHeT, BnaJeTh NpuéMamMi KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi UHGOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO COJEPKaHus, B TOM
yucne MyOJUYHO JeNaTh KpaTKue COOOLIEHHsI O pe3yibTaTrax MPOEKTOB
WIM Y4YeOHBIX HCCIENOBAaHUM, IPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacrpeacisiTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 3ajadyaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOUIUX.

K xoH1y o0yuenus B 8 kjacce npeIMEeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

WCIMOJIb30BaTh MOHSTHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIINUECKUE U
aMmopdHble Tena, HACHIIIEHHBIM W HEHACHIIMICHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JIBUTATEIIb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, TPOBOIHUKU
Y IADJICKTPUKU, TTIOCTOSHHBIN AJIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIJIOBOE pAaCIIMpPEHHE W CXKaTue, Tervlonepenaya,
TEIJIOBOE€ PABHOBECHE, CMAYMBAHUE, KAIMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TETI0MPOBOHOCT, KOHBEKIIHS, U3JIy4eHue),
AIEKTPU3ALMs TeJl, B3aUMOJIECUCTBUE 3apAIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aMMOJICICTBUE MAarHWTOB, JCHCTBHUE
MarHUTHOTO TOJIsl Ha TMPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAsI MHTYKITUS)
[0 ONHUCAHUI0 UX XAapPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (U3WYSCKUX  SBJICHUH B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKHE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATHXKEHUE W KANWUISIPHBIE SBICHUS B MPUPOJE,
KpUCTaJUIbl B mOpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dJISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MOa0COB, pOJdb MAarHUTHOTO TOJS JJIS KU3HU Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MMPAKTUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJCIATh CYIICCTBCHHBIC CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA TeJI U (PU3UYECKUE SIBJICHUS, UCTIOIb3Ys
(uznyeckre BENUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIUIOTa
IJIABJICHUsI, yJENbHAs TeIUIoTa IapooOpa3oBaHUs, yJeJIbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOr0 JCHCTBHUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsKEHUE, COIPOTUBIIEHUE IPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHUCAHUM MPABWIBHO TPAKTOBAThH
¢bu3nyecKuil CMBICT HCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUH
CTpPOEHHUS BeIlleCTBa, MPUHLHUII CYNEPHO3UIUU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa /11l yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHWs JHEPruu, IpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAXKEHNUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl M CBOMICTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTUPOBAHHOIO XAPAKTEPA: BBIABIISTH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4ecKux
iaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJauyd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBsI3bIBatONIME (DU3MYECKHWE BEIMYMHBI: Ha OCHOBE aHajIn3a
YCHOBUS 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpATb 3aKOHBI W  (HOPMYJIBI,
HEoOXOoquMble Al €€ pelIeHHs, NPOBOAUTH PACUYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHHIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOAOB, HCIONb3yS ONHCAHUE MCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IMOPsIKa
IIPOBEICHUS UCCIEN0BAaHMA, A€1aTh BBIBO/bI;

MPOBOJUTH OMbBITHI O HAOMIONECHUIO (PU3WYECKUX SBJICHUU WU
(U3HYECKUX CBOMCTB Tell (KaWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU IpOLEcca OCTHIBAHUS U
HarpeBaHusl TMpU U3IYYEHHH OT IBETa M3JIydaromien (MOrJIONIaroNIeil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhI KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWMOJCHUCTBHUE
DIEKTPUYECKUX  3apsAI0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JACHUCTBUSA
MAarHuTHOTO TMOJIA Ha NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA D3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IPOBEPsiEMbIE MPEANIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbBIE  U3MEPEHHUsS]  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yNbTaThl UBMEPEHUMN C YUETOM 33aJJaHHON aOCONMIOTHOM MOrPEIIHOCTH;
MIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPyrod C HCHOJb30BAaHUEM MPSMBIX HM3MEPEHHl  (3aBHCHMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJAW IONEPEYHOIo
CEUEHMSI U Y/EJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4epe3 MPOBOAHMK, OT HAOpsDKEHHsT Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIBHONO M NApaJIENbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeJIoKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yibTaThl MOJYYEHHOM 3aBHUCHUMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MUCCIIEL0BAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3UUYECKUX BEIMYUH (yAeJabHas
TEIJIOEMKOCTh ~ BEILECTBAa, COMPOTUBJIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPAThH
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIUUCIISITh 3HAUEHUE BEJIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
000opyIOoBaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETYMK JIIEKTPUUYECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOAUMBIE
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTUYHbIM pUCYHKaM (>KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUYECKHX
LeMnel ¢ MocaeA0BaTeIbHBIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS HJIEMEHTOB JIEKTPUUECKUX LIETIEeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JUIs oOecrieueHrs 0e30MacHOCTH NP O0pallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMALMK  (PU3NYECKOTO0 COACpKAHMUS B
HNutepHere, Ha OCHOBE HMEIOUIMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpPMALUIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JJaHUN HayYHO-IOMYJISIPHYIO
JUTEPATYPY (PU3UYECKOTO  COJAEp)KAaHMs, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetu IHTepHET, BiIafeTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIEHMUS,
0000mass uHOpPMALMIO U3 HECKOJbKUX HMCTOYHUKOB (DU3NUECKOTO
COJEp)KaHHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEICTABIATH PE3yIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW IEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aJla4aMH, CIEIUTh 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBAaThb COOCTBEHHBIM BKIJIaJ B
NEATEIBbHOCTD TPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHUE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHIry o0yueHus B 9 Kjacce nmpeMEeTHbIE PE3YIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATUSA: CHCTEMa OTCuY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHMS, AehopMaIius
(ympyras, mnjgacTU4eckasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPJOE TENO,
LEHTP TSHKECTH TBEPJOrO Tella, PaBHOBECUE, MEXAHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CIIEKTPbl UCIYCKaHUS U TOTJIONIEHU, aibda, 0eTa- U raMMa-u3aydeHus,
M30TOIIbI, SiZIEpHAsi SHEPTeTHKA;

paznuuath SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHHE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIXKEHHE, OTPA’KEHUE
3ByKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe OeIoro cBeTa B
CHEKTP M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3JTy4YEHHMsI) IO OMMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX SIBJICHUI B
OKpy»XaromeM Mupe (B TOM 4YHucie (pu3nyeckue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CHUCTEMbI, PpEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOAE, OMOJIOrMYEcKOe NEHCTBHUE BHJIUMOTO,
yabTPadUOJIECTOBOTO U PEHTTEHOBCKOTO U3JIYUYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKUE JIy4Yd, PaJUOAKTUBHOE H3IIyUCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M 4eJioBeKa), NMpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PUBHMUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢dbu3nueckue BeNWYUHBI (CpEIHSsT M MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMelleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CWia YNPYTrOCTH, CUja TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHUs, BEC Tela, HUMIYJIbC TeJa, HUMITYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOoJIHAasg MEXaHU4YecKash >SHEeprus,
NEPUOJ U YacToTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEIOMIIEHUSI CPEbl), TP ONMHUCAHUU
MpaBUIBHO TPaKTOBaTh (U3UUECKUN CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUs1 M EIWHULBI (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIHMH CWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUS! MMITYJIbCA, 3aKOHBI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOT0 U MacCOBOT'O YHCEI



IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTHYECKHUX
IaroB ¢ OMopod Ha 2-3 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJaud 3alHChIBATh KPATKOE
YCIIOBHE, BBISBISATH HEIOCTAMOIINE WA U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, IPOBOAUTH PACUETHI U
OLICHWBATh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (Hu3nuecKoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3UYECKUX METOAOB, HCIONb3YS ONHCAHUE MCCIEAOBAaHUS, BBIIEIATH
IpOBEpsiEeMOE  TPEINOJI0KEHUE, OICHUBATh MPABWIBHOCTh MOpPSIKA
MPOBEICHUS]  UCCIIENOBAaHUS, JIelaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 OTBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WU
¢buznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryHU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OaHUH, NPAMOJIMHENHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300pakKeHUS B
MJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsI MpeAMeTa B coOuparoiien
JUH3e, HAOMIOJeHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IYYCHHUS):
CaMOCTOATENILHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/nOBaHUs, ONHUCHIBAaTH XOJ OINbITA W  €ro  pe3yjbTarshl,
(bopMyIUpOBaTh BHIBO/IBI;

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHEee 3HAYeHUE U3MepAeMON BeNHUYMHBI ((POKYCHOE pPACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO IPHbOpa);

MPOBOJUTh MCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKHUX BEIUYUH C
UCIIOJb30BaHUEM TPAMBIX W3MEpPEHUl (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJI€OaHU MaTeMaTu4ecKoro MasTHHKA OT JJWHBI HUTH, 3aBUCHUMOCTHU
yrjla OTpaK€HUs CBETa OT yIJla MaJeHUs U yrja MpeJoMJIEHUs OT yria



NajJieHus): IUIAHUPOBATh HCCIIEOBaHHE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTHU
(dbu3nYecKnX BEIWYUH B BUJE TAaOMUIl M IpadUKOB, J€JaTh BBIBOABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOIO MaeHUsl, KECTKOCTb MPY>KUHBI, KOADPUIMEHT
TPEHHSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuo KojeOaHWi MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa COOMpAaroNIel JIMH3bL, PAJAMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIIEeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHUE BEIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opyIOoBaHUEM;

pa3iauyaTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (QUIUUECKUX MOJIENICH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAaHETapHAas MOJENbh aToMa, HYKIOHHAs
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCAaHUSA (B TOM YHCIE:
CIHUIOMETp, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapaT, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOAuMble (pu3MUecKue
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouieil JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHGOPMALMIO O  MPHUMEpax)
MPAKTUYECKOIO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B IMOBCEIHEBHOM
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ NMpuodopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUs 3MIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPpOpMauu (PU3NUECKOTO COJACPKAHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MMOMCKOBBIN 3alpOC, HAXOIUTh



MyTU ONpEeNIeHUs] JOCTOBEPHOCTH MOJIyYeHHON MH(pOpMalMu Ha OCHOBE
MMEIOIUXCS 3HAHUU U JOIIOJHUTEIIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 3a/IaHU HAY4YHO-TOIMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJAEPKAHMS, CIPABOYHBIE MaTEpHAJIbI,
pecypcsl cetu MHTEepHeT, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHbIE COOOLIEHUSI Ha OCHOBE
MH(pOpPMAIMU W3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUA,
nyOJIMYHO IPEACTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IMPU O3TOM TIPaMOTHO  HCIOJb30BaTh  U3YYEHHBIN
NOHATUUHBIN anmapar M3y4yaeMoro paszfena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NMporpamMmbl Bcero oOpa3oBaTejibHbIE
e padoThI padoThI
pecypcsbl
Pazgen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa
bu6mmoreka [{OK
1.1 du3mka - HayKa o ozie 2
H3HKE - HayKa O PHPOX https://m.edso00.1ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HBITICCRHC BETHIHHbL https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/ TO3HAHUS 2 1 bubmorexa HOK
) y A https://m.edso00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOCHUM BelllecTBa
bu6nmnoreka [JOK
2.1 C 1
TPOCHHE Betecta https://m.edsoo.ru/7f416194
27 JIBrm>KeHre U B3aUMOJICHCTBHUE YaCTHI] ) 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
FPETATHRIC COCTOAMMA BetecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoeiicTBHE Tel
bubmnoreka [IOK
3.1 MexaHuIeCcKoe IBHKEHHC 3 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

bu6mmoreka [IOK

3:2 Hnepus, Macea, MA0THOCT 4 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 .B 14
Cuna. Bugst e https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 [asnenue. [lepenaya naBneHust TBEpAbIMU 3 bubmuoreka [JOK
' TEJIaMHU, )KUIKOCTIMHA 1 ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2
HlaBrenue xukocth > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4. A
3 T™MOChepHOE MaBICHHE 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUKOCTH U Ta3a HA OTPYKEHHOE 7 bubnmnorexa [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIHOCTD. JHeprus
Bbubnmoreka [JOK
A P
> 400TA T MOIIEOCTE 3 https://m.edsoo.ru/7f416194
bubmnoreka [IOK
2 I1
3 POCTHIE MEXAHHIMBL > https://m.edsoo0.1ru/7f416194
bu6mmoreka [JOK
33 Mexanuteckas sHepria 4 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3



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

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM uugpoBbIe
Ne i/m P Konrpoabnsie | IlpakTuyeckne (up )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paspnen 1. TenuioBble siBJIeHUS
1.1 CtpoeHue U CBOKCTBA BEIIECTBA 7 brbmmorexa [TOK
) p - https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 Teruiosbie npouecce! 21 ! . https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnea 2. DuekTpuyeckne ¥ MATHUTHbBIC SIBJICHUSA
)1 DIEeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tela 7 1 bubnuotexa [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 [ToCTOSIHHBIN 2JIEKTPUUYECKUIN TOK 20 2 7 hitps-//m.cdsoo.ru/ 74181 ce
bubnmoreka [IOK
2.3 MarsuTHbIC ABICHHA 6 I 1.3 https://m.edsoo.ru/7f4181ce
bu6nunoreka [JOK
2.4 4
DCKTPOMATHHTHAS HHJLYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTuyeckne
MPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pazgea 1. Mexann4yeckue siBJIeHUA
L1 MexaHHYeCKOe ABIXKCHUE U CIIOCOOBI €ro 10 1 bu6nuoreka [JOK
' OIMUCAHUSI https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.2 Bzaumoneiictue Te 20 1 3
MOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bubmmorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHUA U BOJHDBI
but6mmoreka [JOK
2.1 M 0 7 3
CXAHMACCKAC KOTCOAHUA https://m.edsoo.ru/7f41a4a6
bubnmoreka [IOK
2.2 M . 1 3
CXaHMHYCCKHE BONHEL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTPOMarHuTHOE MOJIE U bub6nnoreka [IOK
3.1 6 2
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE ABJICHUSA



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

4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmmorexa TIOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f41ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro CBETa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/741a4a6
Hroro no pazgeny 15
Pa3nen S. KBanToBbIC SIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue u norjioneHue cBeTa aroMOM 4 1 hitps://m.cdsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
32 CTpoetiie aToMHOrO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
33 AAnepibie peaxiit / ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. IloBTopuTe1bH0-000011a101M I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE COIEPKAHUS 9 ) bubaunoreka LIOK
' Kypca pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTesibHbIE

pecypcsl

®dusuka — HayKa O MPUPOJIE.
SBnenus npupoabl. PusndyeckKue
SIBIICHUS

MexaHnndeckue, TeIUIOBEIE,
AIEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

®uznyecKue BEIMYUHbBI U UX
U3MepeHue

Ypok-uccienosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOIIH
KUJKOCTHOTO TEPMOMETpPA U JaTUYHKa
TeMneparypbl"

Kak ¢u3nka u n1pyrue ecrecTBEHHbIE
HayKH M3Yy4aroT IPUPOLY.
EcTecTBEeHHOHAY4HBIN METOJ
no3Hanus. Onucanue GU3NIECKUX
SBJICHUM C IIOMOIIBIO MOZEIIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIposepka
TUIIOTE3bI: JAJBHOCTD MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. OMbITHI,

7 OKa3LIBAIOIINE TUCKPETHOE CTPOCHUE bubmorexa LHOK
A HAE JHCKP p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMKeHHE YacTHIl BEIIEeCTBA bubmorera [JOK
B https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMnbITH IO
9 HaOJIOCHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBA
B3aumocBs3b MeX1y cBOMCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U MIX bubmuoreka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
Mexanunueckoe OBIKEHHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubnnorexa [IOK
p P p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6nuoreka [JOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p A 1l p https://m.edsoo.ru/ff0a079c¢
14 Pacuer mytn u BpeMeHU ABMKEHUA bubmmorexa HOK
y p https://m.edsoo.ru/ff0a0ae4
HNuepius. 3aK0H UHEPIIUU.
15 B3a§MoneﬁCTBHe TerKaK OpUYnHa bubmmorexa HOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTU JBUXKEHUS TET
16 [LnotHOCTSH BemiecTBa. Pacuer macchl bubmuoreka [JOK
1 00BbeMa Tella I10 €r0 MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue



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

IIJIOTHOCTH TBépI[Ol"O TC1a»

Pemenne 3agaua mo reme "IlmorHOCTH

bu6nuoreka [JOK

18
BerecTna" https://m.edsoo.ru/ff0al23c
Cuta Kak XapaKTepucTUKa
19 B3auMoaercTBus Tei. Cuna
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(medopmanun) mpys>KUHBI OT
IIPUIOKEHHON CUJIBI»
21 SIBnenue tarorennst. Cuia TIHKECTH
CBA3b MEXKY CUJION TSKECTH U
22 Maccoi Ttena. Bec tema. Pemenne bubmmorera [TOK
o ' | https://m.edsoo.ru/ff0al778
3amad no teMe "Cuna TsDKeCcTH
” Cuia TSDKECTH Ha APYTHX IJIaHeTaxX. bubnuorexa [JOK
DuU3NYECKUE XapaKTEPUCTHKHU IUTAHET https://m.edsoo.ru/ff0al1502
bubmnoreka [IOK
24 HN3mepenne cui. JlnuaHamome
p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
Clio’)keHHe IBYX CHIJI, HAPABIEHHBIX
26 10 OJHOM IPSIMOit bubmmorera [TOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHOelCcTBYIOIIIASA CHIT
27 Pemenne 3amau no reme
"PaBHonelicTByrOMIast cr”
73 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bu6nuorexa [IOK

Tpenue B IpUpoae U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

JlaGopaTtopHnas pabora «M3yuenue
3aBUCUMOCTH CHJIBI TPSHUS

bu6mmoreka [{OK

29 CKOJIL)KEHUS OT CHIIBI JaBJIEHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOITUXCS
MTOBEPXHOCTEH»
30 Pemienue 3amad Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CHUJIIBI
Pemenne 3amau mo remam: «Bec
tena», «I'padpuueckoe nzodbpaxeHue bu6mumoreka [IOK
31 .
cuiy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas paboTa 1o remam:
«MexaHudeckoe JIBMKeHHe», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe U300paskeHUE CHIT»,
«CuabDy
Jasnenne. CriocoObl yMEHBIIICHUS U bubmoreka [JOK
33
YBEIIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHwue raza. 3aBUCUMOCTD
34 JaBJIEHUS ra3a OT 00bEMa bubnmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[Tepenada naBneHust TBEPABIMH
35 TeJIaMHU, )KUIKOCTSIMH U Ta3aMH. 3aKOH bubnmorexa [IOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBneHue B )KUIKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAHHOE JEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBneHue B bubmuoreka [JOK

JKAOKOCTH U Tase. 3akoH [lackaisy

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8

bu6mmoreka [IOK

38 Coo0
OODTHAIOTIHECA COCY BT https://m.edsoo.ru/ff0a2970
39 I'mopaBandueckui mpecc bubnmorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopmnesoi
SKUAKOCTHBIM HAacoc
Atmocdepa 3emn. [IpuamHb
CYIIIECTBOBAHUS BO3IYIIIHOMN
41 O}éOJ'IO‘{KI/I SemMin 3aB};ICI/IMOCTL bubnmnorera [IOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOT0 JIaBJICHHSI OT BBICOTHI
HaJl YDPOBHEM MOPs
bu6mmoreka [{OK
42 B LA
€C BO3yXa. ATMOC(EPHOE JIaBNeHHE https://m.edsoo.ru/ff0a2b5a
13 H3mepenne atMochEepHOTO 1aBIeHUSI. bubmuorexka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJIEHHS OT BBICOTHI Ha OBHEM bubnmorexa [TOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. ArmocgepHoe bubnnorexa [JOK
JIAaBJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no teme
"ATtmocdepHoe naBneHue"
JleicTBHE KUAKOCTH U Ta3a Ha
47 IIOTPYKEHHOE B HUX TEJIO bubnnorexa [IOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
JIaGoparopHas padora «OnpeneneHne
patop pv pen bu6mmoreka [JOK
48 BBITAJIKUBAIOIIECH CUIIBI,

JICUCTBYIOLLIEH Ha TEJIO, TOIPYKEHHOE

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

B XXUJAKOCTB)»

JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca

bubnuoreka [JOK

49 Tesa B BOJE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YacTH TeJlay»
bubmnoreka [IOK
>0 lnapasme Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpyupoBaHue apeomerpa win
KOHCTPYUPOBAHUE JIOJKH U
onpezaeneHue e€ rpy30noabEMHOCTH"
Pewenne 3amau no remam: «IlinaBanue
57 cynoB. BozayxomiaBanue», bubmmoreka [JOK
«JlaBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubmnoreka [IOK
>3 Mexanuueckas padora https://m.edsoo.ru/ff0a3{82
bubmmoreka [{OK
>4 MomroCTs. Expemite MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenopanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM NpH
HOoaBEME 10 JiecTHHIE"
6 IIpoctele MexaHU3MBI. Ppruar.
> PaBHOBecue cui Ha ppryare
KonrtponpHas pabora o teme
57 «/laBiieHME TBEPIBIX TEN, )KUIKOCTEH

u ra3oB» / Bcepoccuiickas
IIpOBEpOYHas pabora



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514

58

PesepHbIii ypok. Pabora ¢ Tekctamu
o Teme «JlaBnenue TBEPABIX TEII,
XKUIKOCTEH 1 ra3oBy» / Becepoccutickas
npoBepovHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

59

Prryaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTtopHnast pabota
«HccnenoBanue yCIiOBHA PaBHOBECHS
pbIyara»

0.5

bubmnoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3aa4 1mo Teme « Y CJIOBUSA
paBHOBeCI/IH pmqara»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koad¢uimenT monesHoro neicTBus
mexanusma. JlaboparopHnas pabota
«3mepenne KIIJI HaknoHHOM
TUTOCKOCTHY

0.5

62

Pemenue 3agau no teme "Pabora,
MottHocTh, KIT1"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuueckas OHCPI'U:.
Kunernueckas u INOTCHI MaJIbHAasA
SHEPIHUsA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUS] MEXaHUYECKOM
SHEPTUu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT IO TEME
"OKCHepUMEHTAILHOE OIpeieTIeHHE
N3MEHEHHS KHHETHIECKON 1
MOTEHIUATIBHOW HEPTUH NPH
CKaThIBAaHUM TeJIa 110 HAKIIOHHOH
IJIOCKOCTH"

66

KoHnTtponbHas pabota 1o Teme



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

«PaboTa 1 MOIIIHOCTh. DHEPTHUS»

67 PesepsHblii ypok. Pabota ¢ Tekctamu | bu6mmoreka [IOK
o Teme "MexaHudeckoe JBIKeHue" https://m.edsoo.ru/ff0adee6
PesepBHrIit ypok. Pabota ¢ TekcTamu
68 o Teme "PaboTa. MoOmIHOCTG. 1
Ouneprusa”
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckue | H3YYEHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypchl
OCHOBHBIE IOJIO)KEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 brbmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUSA
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOro, JKUIAKOTO U 1 bubnmnoreka [JOK
ra3000pa3HOro COCTOSHUN BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOWCTB TBEPAOTO,
4 KHJIKOTO U Ta3000pa3HOro COCTOSHUIM |
BEIL[ECTBA Ha OCHOBE TMOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
5 Kpucrannmuueckue u amopdHbie Tena 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE M KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CKaTue 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOT'O JIBUIKEHUSI 1
YacTHI]
9 BryTtpennss sueprus. CriocoObl | bubmuorexa [JOK
VM3MEHEHUS BHYTPEHHEN Y3HEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenionepenaun | bubnnoreka [JOK



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

https://m.edsoo.ru/ff0a6412

VYpok-koHpepenuus "[IpakTrueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bubmmoreka [{OK

11
BELLECTB U MAaTEPUAJIOB B LENIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus"

12 KomuuecTBo TemIoTel. Y nenpHas bubnnoreka [IOK
TETIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OanaHca. bu6numoreka [IOK
TennooOMeH U TEeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa

14 "UccnenoBanue sBieHUs bubmuoreka [JOK
TETI000MEHA MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuet konuvecTBa TEIUIOTHI,

15 HEOOXOJUMOTO ISl HATPEeBaHUS Tea
Y BBICIIIEMOTr0 UM MPU OXJIAXKIACHUU

16 JlaboparopHas pabdota "Onpenenenue bubnuoteka [JOK
yIEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[LnaBnenue u oTBEpACBaHUE

18 KPHUCTAJUIMYECKUX I;en VYV nenbHas bubmmorexa HOK

P e https://m.edsoo.ru/ff0a71d2

TEeIJIOTA IJIABJICHUS

19 JlabopatopHas pabota "OnpexneneHue bub6nuorexa [IOK
YAEJIbHON TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y neapHas temiora bu6nuoreka [JOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7b5a

napooOpa3oBaHUs U KOHJCHCALIUH.
3aBUCHUMOCTh TeMIIEpaTyphl KUIIEHUS
OT aTMOC(EpPHOTO J1aBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Omnpenenenne

OTHOCHUTEILHOH BIAXXHOCTH BO3yXxa"

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

23

Pemenue 3anau Ha onpeneneHue
BIIQYKHOCTH BO3/yXa

24

[IpuHIHIB pabOTHI TETIIIOBBIX
neurareneil. [laposas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUS

25

KIIJI TenmoBoro aBuraTes.
TennoBele ABUraTeIN U 3alldTa
OKpYKaromie cpeabl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKoH COXpPaHCHHA U IIPCBPAIICHUSA
OHCPI'UH B TCINNIOBBIX IMMPpOHECCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe ""TeryoBbIe ABICHUSA.
N3MeHeHune arperaTHbIX COCTOSHUI
BemecTna”

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

28

KonTponbhas pabota no teme
"TenoBele ABIeHN. V3MeHeHNEe
arperaTHbIX COCTOSIHHM BemecTa"

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

29

Onektpuzanus Ten. [[Ba pona
IIEKTPUIECKUX 3aPSIOB

30

Ypok-uccnenoBanue "IneKTpu3anusl
TN UHAYKIUEW U IpH
CONPUKOCHOBEHUH"



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

B3anmoneiicTBrue 3apsSKEHHBIX TEI.

bubmmoreka [{OK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
1 HamnpsiokeHHOCTD 371€KTpUYECKOro bubnnorexa [JOK
nons. [puHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEH
Hocurenu snextpuueckux 3apsiios.
33 OnemeHTapHbIN 3apsa. CTpoeHue
aToMa
34 [IpoBOOHMKY M TUAIEKTPUKU. 3aKOH bu6numoreka [IOK
COXpaHEHU JJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
15 Pewienue 3a1au Ha mpuMeHeHUE bubnmoreka [IOK
CBOMCTB JJICKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUSA €T0
36 cymectBoBanud. Uctounukn bubmorexa LOK
Y ) https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleMcTBHUS DIIEKTPUUECKOTO TOKa bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere
38 3JIEKTPUYECKOTO MOJI1 Ha MPOBOIHUKU 1
U TUBJIEKTPUKH"
39 DNIEeKTPUYECKUIA TOK B METAJIIaX, bubnuorexa [JOK
JKHJIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1Henb U €€ COCTaBHbIE
YacTH
Cuna Toka. JlaboparopHnas pabota
" bubnmnoreka [JOK
41 N3mepenue u peryaupoBaHUue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DIIEKTPUYECKOE HAPSIKEHHUE.
BoasT™metp. JITabopaTopras pabota

bu6mmorexa [IOK

42 0.5
"M3MepeHne u peryaupoBaHue https://m.edsoo.ru/ff0a9¢14
HanpspkeHus"
43 CormnpoTHBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 AIEKTPUUECKOTO COMPOTUBIICHUS 1 bubmmoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TTOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYeHUs U MaTepuasa'
3aBUCHUMOCTD CUJIBI TOKA OT
45 HanpspkeHus. 3akod OMa UIs ydacTka bubnnorexa [IOK
P ) Y https://m.edsoo.ru/ff0aa44a
enu
JlaGoparopHas paboTa
"HccnenqoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UIYILEro Yepe3 pe3nucTop, OT 1 bubmmorexa [IOK
» Y pesp P> https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPa U
HanpspKeHus Ha pesucrope”
47 [TocnenoBarensHOE U MapaieabHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IpaBuJjia CI0KEHUS HAIIPSHKEHUH TIPH | bubnuoreka [JOK
[OCJE0BATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon”
JlaGopaTtopHnas pabota "I[IpoBepka
49 IIpaBWIa I CUJIBI TOKA IIPH | bubnuorexa [JOK

napajuieIbHOM COeTMHEHUN
pe3ucTopon”

https://m.edsoo.ru/ff0aadle



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

Pemienue 3a1a4 Ha MpUMEHEHUE

bubmmorexa [IOK

50 3akoHa OMa JUIsT pa3InuyHOro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHECHHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTE AJIEKTPHUUECKOTO bubnuorexa [JOK
Toka. 3akoH Jxoymns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Onpenenenue
52 a60TpLI u Il?/[OHlIrII)OCTH 3JIeKTquec1<or0 Bubmorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUeCKUe IENH U MOTPEOUTETN
53 BIIEKTPUUECKOI DHEPTUU B OBIT Bubmiorexa IJOK
p P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTossHHBIE MAarHUTEI, UX
B3aUMOEHCTBHE
55 VYpok-uccnenosanue "N3zyuenune bubnuorexa [JOK
MOJIEH ITOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarautHoe moiie. MargutHoe 1oe
56 3eMJIM U €ro 3HaueHHe U JKU3HU Ha bubmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHUE 3apsibl.
57 3apsoKEeHHBIE Tea U UX Bubmaorexa OK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaencTeus. I10CTOAHHBIN
AJIEKTPUICCKUN TOK"
KonTponbHas padbora no teme
"DIEeKTPUUECKUE 3apsLabL.
p p bubnnoreka [IOK
58 3apsKEHHBIE TENA U UX

B3aumojiercTBus. IlocTOSHHBIN
anekTprueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

poBepoyHas paboTa

59

Pesepublit ypok. Paborta ¢ Tekcramu
no teme "[locTostHHBIM
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta

bubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MarauTHoe nose
AIIEKTPUYECKOr0 TOKa MaruHutHoe
IMOJIC KaTYIKN C TOKOM

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHne IeKTPOMarHuToB B
texHnuke. Jlabopatopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
0JIs1 Ha MPOBOJIHUK C TOKOM"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnionb3oBanue
JJIEKTPOBUraTeNeil B TEXHUYECKUX
YCTPONCTBAaX M HA TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpynpoBaHUE U U3yUYEHHE
paboTHI AnneKTpoABUraTess"”

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OneiTel @apanes. 3aKoH
JJEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuno Jlenna

64

Onektporereparop. CrocoOs
MOJTyUEHUS NIEKTPUIECKOM IHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUU

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a

1o TeMe "DIIEKTPUYECKUE U
MarduTHbIE BiIeHUS"

KonTponbhas pabota no teme

66 "DIEKTPUUECKAE U MATHUTHEIE 1 Bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBIICHUS
Pesepaublit ypok. Pabota ¢ Tekcramu bubnmnoreka [JOK
67 1
o teme "TermnoBeie aBiaeHud" https://m.edsoo.ru/ff0acc5e
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
o Teme "MarauTHele aBiaeHusd"
OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



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

9 KUIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kountposasnbie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI e padoThI
pecypchl

| MexaHuyeckoe IBUKEHHE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuoreka [JOK
MEXaHUYECKOTO JIBHKCHUSA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IIPSAMOJIMHEWHOE bubnuoreka [IOK

3 1
JIBHXKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBukeHue. CpeHsis U MTHOBEHHAs 1
CKOPOCTb

5 [IpssMonnHEITHOE PaBHOYCKOPEHHOE 1 bubmuotexa [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKoOpoCTh IPSAMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHUS. 1
I'paduk ckopoctr
JlabopaTtopHas pabota "Onpenenenue

. YCKOPEHHS Tea Mpu 1 | bubnmoreka [JOK
PaBHOYCKOPEHHOM JABWXEHUHU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

2 CBoOoanoe najenue Ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE NBHKEHUE 110 1 bu6mmorexa [JOK
oKpyxHoCTH. [lepron u yacrora https://m.edsoo.ru/ff0ael 76



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

obparmenus. JInaeitHas u yrioBas
CKOpPOCTH

10 LenTpocTpeMHuTENbHOE YCKOPEHHE
1 IIepssiit 3axk0oH HproToHa. Bektop bub6nuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuorexa [IOK
PaBHOelicTBYOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuotexa [JOK
Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha mpuMeHeHNe bubnmorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmnoreka [IOK
1 . r
> Cuna ynpyrocrn. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
17 JlaboparopHas pabota «Onpenenenue bubnmnorexa [JOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
1
8 Cha TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "Onpeznenenue bubnuorexa [IOK
20
k03(pumeHTa TpeHus CKOIbXKeHHs" https://m.edsoo.ru/ff0af8be
Pemenne 3agau mo reMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna Bu6mmorexa [JOK
. YHpy ) https://m.edsoo.ru/ff0aftb8e
TpEeHUs
22 Cuna Ts5KecTH ¥ 3aKOH BCEMHPHOTO bub6nuoreka [IOK



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a

TATOTCHHS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
MmaaeHUs
VYpok-koHpepeHuus "JIBrmxeHue Tein
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anakruxu"
Pemenue 3agau mo teme "Cuna Eub 10K
nOInoTeKa
24 TSHKECTH Y 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5{8
TATOTCHUS
25 IIepBast kocMu4ecKas CKOPOCTb. bubnuorexa LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHONM TOYKH.
AGCOTIOTHO TBEPAOE TETO. BuG 110K
R HOINOTEKA
26 PaBHOBecue TBEpIOTO TENA C© hitps://m.cd IE0afe36
— S://1M.€dS00.1U, are
3aKpEIIEHHOW OCBhIO BPAILICHHUS.
MowmenT cunsl. LienTp TsxecTn
PaBHOBeCHE MaTepHAIBHONM TOYKH.
AOGCONIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa ¢
3aKpeTIEHHON OChIO BpAIEHUS.
MowmeHnT cuisl. LienTp TsxecTn
73 Pemenwne 3agau mo teme "MoMEHT bubmanoreka [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTE MO Eub 110K
nOInoTEKA
29 TeMe "MexaHHYeCKOe IBUKEHUE.
B . " https://m.edsoo.ru/ff0b0408
3aMOJIEHCTBUE TEI
Kontponbhas paboTa no teme Eub 110K
nOInoTeKa
30 "MexaHn4ecKoe ABMKCHHE,

Bzaumonerictue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0af33c

Nmnyinbce Tena. UMiynbe cuibl. 3aK0H

bubmnoreka LIOK

31 .Y
COXPAHCHI UMITyJIbCa. HpYroe htps://m.edsoo.ru/fi0b07fa
HEYTNPYroe B3auMOo/IeiiCTBIE
1 Pemenne 3anau mo teme "3akoH Bbu6mmorexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-konpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6nmoreka [JOK
34 Mexanunueckasi paboTa ¥ MOIIHOC
RAmH % paboTa f MOTIHOCTD https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
16 paboThI CUJIBI TPEHUS TIPH
pPaBHOMEPHOM JIBIXKEHUH TeJia 10
TOPU30HTAILHON MOBEPXHOCTH
17 CBs13b 2HEprUM U PadOTHI.
[ToTenumanpHas SHEPTUS
18 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KUHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKE
40 JlaboparopHas pabota «3ydenue bubnunoreka [JOK
3aKO0HA COXPAHEHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €TI0 bubnuorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojacoaHus. bubmnoreka LJOK

BBIHy)KI[CHHBIe Konebanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

43

MaremaTuuecKuid U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaebaHuil OT KECTKOCTH
IIPY>KUHBI U MacChl Ipy3a»

Bbu6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MEXAHUYECKUX KOJICOaHUSIX

46

JlaGopatopHas pabota «OnpeneneHue
YaCTOTHI U MIepHOJia KoieOaHuH
MIPYKUHHOT'O MasiTHUKA»

bubmuoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KOJIeOaHMi
rpy3a, IOJBEIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MexaHU4YeCKUX BOJIH. [IpomospHbIC 1
MOTICPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHnus "Mexanndyeckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckye BOITHBI"

50

3Byk. PacnipocTpanenue u otpaxkeHue
3ByKa

51

Ypok-uccienoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

I'pomKoOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YIpTpa3Byk u

bu6mmorexa [JOK



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

nH(}pa3BYK B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJILHOM paboTE MO

bu6mmorexa [JOK

54 TeMe "3aKOHBI COXPAHEHUS.
P . https://m.edsoo.ny/ff0b2510
Mexanudeckue KojaeOaHusi U BOJHBI
KonTponbhas padbora no teme
55 "3akoHbI cCOXpaHeHus. MexaHnueckue
KOJI€OaHUS ¥ BOJIHBI"
56 DNEeKTPOMarHuTHOE MoJIe. bubnuoreka [IOK
ONEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koudepennus "llkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [IOK
Hcnonb30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Pemenue 3anau Ha onpeneneHue
60 YacTOTHI U JAJIMHBI AIEKTPOMAarHUTHOM
BOJTHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 Ckopoctb cBeTa. BonHoBBIE CBOIICTBA bubmmorexa [IOK
Th CBeTa. BOTHOBBIE CBOMCTB
p https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. [IpsaMonuneitnoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS bubmorexa [OK
paclipoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)X€HUsI CBETa. 3epKaia. bubnuoreka [JOK

Pemenue 3amau Ha IMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca

3aKOHa OTpa’KCHUA CBECTA

[Ipenominenue cBera. 3aKkoH

bu6mmoreka [JOK

64
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA. Eub 10K
nonroTeKa
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO https://m.ed JEOb3cS
ps://m.edsoo.ru. c5c
OTPaXKEHHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHas pabdota "Hccrnenoanue
66 3aBUCUMOCTH yTJjia IPeTOMICHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHus Ha
rpasuue "Bo3yXx-cTekno""
Ypok-koHpepenuus "Vcnonp3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzbl. OnTHYecKas cuja JIMH3BI
https://m.edsoo.ru/ff0b3{2¢c
bubmuoreka [{OK
69 [TocTpoenne n300paxeHU B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "Onpeznenenue
. bubnunorexa [IOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM ‘ 1
cHB coGMpatomeii muH3br" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JMH30BBIEC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [IOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jleh ekt
3penus. Kak coxpanutsb 3peHue"
74 Pa3znosxenue 6emoro cBeTa B CIIEKTP. bubnuoreka [IOK

OnrwiTel HetoToHna. Cnoxxenune

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
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CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

JlabopaTtopHnast pabota "OMBITHI 11O
Pa3IoKEeHUI0 OEI0ro CBETa B CIIEKTP U

75 BOCIIPHSTHIO IIBETA IIPEAMETOB IIPU HX bubmotera [IOK
P H pest P https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 [[BETOBbIE
¢bunpTpH"
VYpok-nipaktukyM "BoiaHoBbIE
76 CBOIICTBa cBeTa: quUCHepcus,
uHTEepepeHns u rudpaxus”
77 Omnsitel Pe3epdopaa u rutanerapHas bubnnorexa [JOK
MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
NcnyckaHnue v MorjaomieHue cBeTa
79 aroMoM. KBantbl. JIuHeituarsie brbmorexa [OK
’ ’ https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 VYpoxk-npaktukym "Habmrogenune bubnmorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTHBHOCTH U €€ BUBI bubmmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOrO0 sipa. Hykinonnas bubnmoreka [JOK
82
MOJIENb https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpAILICHHUS. bubnuoreka LIOK
N3oTornsl https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau o teme: bubmuorexa [JOK
"PanunoakTuBHbIC IpeBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacnana



https://m.edsoo.ru/ff0c1a14
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Ypok-koupepennus "PagnoakTuBHbIC

86 U3JIYUEHUS B IPUPOJE, MEIUIINHE bubmorexa LOK
y . PHpOE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbIe peakIuy. 3aKOHBI
87 CoX paHeHII/:ﬂ 3apsJIOBOTO M MacCOBOTO bubmoreia HOK
p p https://m.edsoo.ru/ff0c1¢c58
qucen

28 DHeprus CBA3u aTOMHBIX sifiep. CBs3b bubnmnoreka [JOK
MAacCChI ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "SAnepHeie
peakun"

90 Peakuuu cuHTE3a M JE€TCHUS SIAED. bu6mmoreka [IOK
Ucrounuku sHeprun CoisiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

01 sHepreTuka. JleicTus
palMOAaKTUBHBIX M3JIYUYECHHUI Ha )KUBbBIC
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJILHOU padoTe 1Mo

9 Teme "DIeKTPOMarHuTHOE ToJIe. bubmmorexa [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBneHUS"

KonTponbHas padota no teme

93 "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBrie sBnenus"
[ToBTOpenue, o6o0IICHNE.

94 JlaGopaTopHbie pabOTHI IO KypC bubmoreia HOK
| p pu p | ypey https://m.edsoo.ru/ff0c245a

BzaumogeiicTBre TEI
95 [ToBTOpenue, o6o0menue. Pemenue bubmunoreka IIOK



https://m.edsoo.ru/ff0c1e88
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https://m.edsoo.ru/ff0c2126
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pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TemnoBsie mpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 06061meHue. Peenue

96 AaCYETHBIX M KAYECTBEHHBIX 3aa4 I10 1 Eubmiorexa OK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerutoBeIX ABUTaTemei"
[ToBTopenue, o600mmenue. Perenne
97 aCUEeTHBIX U KaueCTBEHHBIX 3aJ1a4 110 1 Eubmiorexa OK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycraHOBOK"
[ToBTOpenue, 06o0ICHNE.
98 JIaGopaTopHsbIie pabOTHI IO KyPC 1 1 Bubmorexa OK
| patop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE IBIECHUSI
[ToBTOpenue, o606menue. Pabota ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHKE
[ToBTOpenue, o606meHue. Pabora ¢
100 tekctamu 110 teMme "Konedauus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHue. Padora ¢
102 TekcTaMmu 110 TeMe "KBanroBsas u 1
anepHas ¢uzuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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INPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NMPoOBEPsAEMOro
pe3yJbTarTa

HpOBepHeMble NnpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06p330BaTeJ'IbH0i71 nporpaMmmsl OCHOBHOI'O 001Iero 06pasonamm

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUS

1.2

pasiinyuaTth ABJICHHUA IO OMHMCAHUIO HUX XAPaKTCPHBIX CBOMCTB W Ha

OCHOBE OITIBITOB, JJ€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE

1.3

pacrmo3HaBaTh MPOSBIECHHE W3YYCHHBIX (DU3MYECKUX SBICHUN B
OKpY’KalollleM MHpe, B TOM 4YHClIe (U3NUECKUE SBICHUS B MPHUPO/IE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3a7auy B YYEOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

1.4

ONMCHIBATh HM3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCHonb3ysl (u3Mueckue BEIWYHMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UUECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HAYCHHS W eIMHUIIBI (PU3NICCKUX BEIMYUH, HAXOJUTH (POPMYJIBI,
CBSI3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JpYTMMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(hbUBUYECKUX BEITUYHUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SBJICHUS U TPOIIECCHI,
WCIONB3Ysl HW3Y4YEHHbIE 3aKOHbI, IPH 3TOM [aBaTh CIOBECHYIO
(GbOpMYyITHUPOBKY 3aKOHa M 3alHMCHIBAaTh €r0 MaTeMaTU4YecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE SBICHHS, MPOLECCHl U CBOMCTBA Tel, B TOM
yyciie U B KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBbISBIATh HPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHMe M3 1 — 2 JOrMYecKuMx MmaroB ¢ omopoid Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PU3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTH




1.7

pemarbh pacu€THble 3a7a4ud B 1 — 2 NEWCTBUS, UCHOJB3Ys 3aKOHBI U
(dbopMyIIbl, CBSI3BIBAIONINE (DM3UMUECKHE BETUYMHBI: HA OCHOBE aHaJH3a
YCIIOBUA  3aJa4dMd  3allUMCbIBAaThb KPATKOC  YCJIOBHEC, IIOACTABJIATH
¢buznyeckre BeIUYUHBI B POPMYIIBI M IPOBOJIUTH PACUEThl, HAXOIUTH
CIIPaBOYHBIC NTAaHHEBIC, H€O6XOI[I/IMBIG IJId pelICHUsA 3aaa4, OUCHHUBATDH

PEATUCTUYHOCTh MOTYYECHHON (PU3UUECKOM BETNUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPH TOMOIIU
(bI/IBI/I‘-IeCKI/IX MCTOAOB, B OIIMCaHHMH HCCICAOBAHHA  BBIACIATH
MpOBEpsiIeMOE  TNPEANoJjoKeHue  (TUMOTe3y),  pas3auyarh U
MHTEPIPETUPOBATh MOJNYYCHHBIH pe3ylabTaT, HaXOAWTh OLIMOKH B

XOJ€ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOAMTH OMBITHl 1O HAOMIOAEHUI0 (U3NYECKUX SBICHUM WiIH
¢usnueckux  cBOMCTB  Ten:  (OpMyIUpoOBaTh  MpOBEpsSEMbIe
NPEINONOKEHUs, CcoOMpaTh  YCTAaHOBKY M3  INPEAJIOKECHHOTO

O60py,Z[OBaHI/ISI, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBObI

1.10

BBITIOJIHAT TIPSIMBIE M3MEPEHHsI C HCIIOJIB30BAHUEM AHAJOTOBBIX MU
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKa3aHUS NMPHOOPOB € YUETOM

3aTaHHON a0COJIFOTHOW TTOTPENTHOCTH U3MEPEHUI

IPOBOJUTh  MCCJIEIOBAHME  3aBUCUMOCTH  OIHOH  (HU3MYECKOil
BEJIMYUHBl OT JPYrodl C UCIOJBb30BAHUEM MPAMBIX W3MEPECHUM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOrO MCCIENOBaHUA, COOMPATH
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUs, CIENys PEUI0KEHHOMY IIJIaHy,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ rpadUKOB, AeTaTh BHIBObI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUS (PU3UYCCKUX BEIWYHH, CICAYS
MPeJIOKEHHOW MHCTPYKIIUU: TPU BBHIOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIUUCISATH 3HAUYEHHE HMCKOMOMU

BCJIIMYHUHBI

1.13

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1abopaTOpHBIM 000pyT0BaHUEM

1.14

yKa3blBaTh MPUHIUIBI  JEHCTBUS TNPUOOPOB U  TEXHUUYECKHX
YCTPOICTB, XapaKTepu30BaTb MPUHLUINBI JEUCTBUS M3YUYCHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOWCTB C TMOMOIIBI0 UX ONHCAHMS,

WCHOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBJICHUH U




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TpPHUMEPHl (HAXOAuTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HM 171 oOecriedueHHsi O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHUS 3/IOPOBBS U

coOJII0ICHNS HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKpY Katollel cpee

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popManuu B cetu MHTepHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IyTEM CpPAaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIO0JIb30BATh pu BBITIOJTHEHUH yueOHBIX 3aJlaHui
Hay4YHOIIOIYJIIDHYIO ~ JIUTeparypy  (pu3uyeckoro  copepkaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu HTepHer, Bnaners
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOpMaLUU

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTYHO

1.18

c03/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHMKOB WHPoOpManuu (GU3NIECKOro
coliep>KaHusi, B TOM 4ucie MyOiInyYHO JeNaTh KpaTKhe COOOIIEHHUS O
pe3ylnbTatax TPOEKTOB WM YyYeOHBIX HCCICIOBAaHUA, TPU ITOM
rpaMOTHO HCIIOJb30BaTh W3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPY BBIIIOJTHEHUU YYEOHBIX MPOEKTOB M UCCIIEAOBAHUN pacHpeaesaTh
00513aHHOCTH B TpyII€ B COOTBETCTBUU C MOCTaBICHHBIMU 3aJauaMu,
CIICIUTH 3a BBINOJIHEHHWEM IUIaHA JEWCTBHM, aJE€KBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMIbI, BHICTPAaUBATh
KOMMYHHUKATUBHOE B3aMMOJEICTBHE, YYUTBIBAs MHEHUE

OKPY>KaOIINUX

8 KUIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30oBaHus

1.1

HUCIIOJBb30BaTh IIOHATHA




1.2

pasinyaTtb SABJICHHA II0 OMHMCAHUIO HX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILICCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE HM3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpYy’KarollleM MHUpEe, B TOM 4Hclie (U3NYEeCcKHe SBIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

OIHMCHIBATh W3YYCHHBIC CBONCTBA TeN W (DU3WUSCKUC SIBJICHUSA,
UCTIONB3ys (U3MYECKHE BEJIMYUHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3MYCCKUH  CMBICT  HCIOJIB3yeMBIX  BEIMYUH,
0003HAYCHUS W €IUHUIIB (PU3NUECKUX BEIUYHH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYH) BEIMYMHY C JAPYTUMHU
BeTMYMHAMH, CTPOWTH TIpaUKHd  M3yYECHHBIX  3aBHCHMOCTEH

(I)I/IBI/I‘ICCKI/IX BCJINYHNH

1.5

XapaKTCpPU30BaATh CBOMCTBA TCI, (I)I/IBI/IIICCKI/IC SABJICHUA U MPOLECCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMyHI/IpOBKy 3dKOHa M  3alliMCbiBaTb €ro MaTrCéMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATH (PU3NYECKHE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATh NPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0bsicHeHHe u3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbl0 | — 2 HM3y4YeHHBIX CBOMCTBA

(bI/I3I/I‘-ICCKI/IX HBHCHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

pemiaTh pacy€THbIe 3a1aud B 2 — 3 JEUCTBUS, UCHOJb3Yys 3aKOHBI U
(hopMyIibl, CBS3BIBAIONTNE (DU3NIECKUE BEIMUYUHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 33]1a4¥l 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATh HEAOCTATOK
JaHHBIX IS PEUICHHs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIHI,
HeoOxXoauMble ISl €€ pelIeHUs, MPOBOAUTHh Pacdy€Tbl U CPAaBHUBATH
MOJIYUYCHHOC 3HA4YCHUC (1)I/I3I/I‘-I€CKOI71 BCJIIMYNHBI C MU3BCCTHBIMU

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYHO PEIIUTh MpPHU MOMOIIA
(U3HYECKUX METOOB, UCTIONB3Ys OMMCAHUE UCCIICIOBAHMSI, BBIICIATh
MPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh MPABMIHBHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIIaTh BBIBOIABI

1.9

INpOBOAWUTL OIIBITHI IIO Ha6J'IIO,Z[CHI/IIO (pI/I3I/I‘ICCKI/IX SIBIICHUI WK

(U3MYECKUX  CBOWCTB  Tel:  (OpMynIHpoBaTh  TPOBEpPSEMbIC




MPENIoJIOKEeHNs, coOUpaThb  YCTAHOBKY M3  IPEIIONKEHHOIO

O60py,[[0BaHI/IH, OIIKMChIBATH XO OIIbITa U (pOpMyJ'IPIpOBaTB BBIBObI

1.10

BBIIIOJIHATBH IIPSMBIE M3MEPEHUS C HUCIOJIB30BAHUEM aHAJIOrOBBIX
puOOPOB U AATUYUKOB (PU3MUECKUX BEIUYUH, CPABHUBAThH PE3YJIbTAThI

M3MEpEeHUil ¢ y4€TOM 3a/1aHHOI a0COOTHOM MOTPEITHOCTH

MPOBOAWTHh  HMCCIEJOBAHWE 3aBUCUMOCTH OIHOW  (Pu3UUECcKOU
BEJIMYUHBI OT JPYrol C MCHOJb30BAaHUEM TMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJIOBaHHE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpEeHUs, CIeAys TMpeaoKeHHOMY  IUTaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHUJE TaOMUI[ U IpaduKoB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPCHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TpPEeANOKEeHHOW HWHCTPYKLUMU, M  BBIYUCIATH 3HAYEHUE

BCJINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKH O€30IacHOCTH MHpu  pabore ¢

n1a00opaTOpHBIM 000pyT0BaHUEM

1.14

XapaKTepu30BaTh NPUHIUINBI JIEHCTBUA HW3yYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONMCAHUA, HCHOJIb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABICHUA U HEOOXOJUMBbIe

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MNPOCTHIC TCXHUUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/IGOpBI Imo CxXeéMaM MU CXCMATHYHbIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX I_IGHGP'I C TMOCJICHAOBATCIIbHBIM W  IapaJlJICIIbHBIM
COCAUMHECHNUEM DJICMCHTOB, pasindas YCIIOBHBIC 0003HaYCHUS

9JICMCHTOB JJICKTPUICCKUX nenei

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(OpPMAIMIO O MpPHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHON
KU3HM i obecriedeHus O€30MacHOCTH MpH  OOpallleHHH C
puOoOpaMy U TEXHUYECKUMH YyCTPOWCTBAMU, COXPAHEHUSI 3/J0POBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOT'O ITOBCIACHUS B oxpymafomeﬁ cpeac

1.17

OCYILECTBIIATh NOUCK MH(OpMaIK GU3NIECKOTO COJCPKAHUSA B CETH
HNHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUW U IYTEM CpaBHEHUS
JONOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATh HMH(DOPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEUMBON MIIM MOXKET OBITh HEJOCTOBEPHOM




1.18

UCIOJIb30BAaTh IPH  BBHIMOJIHEHUHM YYEOHBIX 3aJlaHUil  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOrO COJepKaHus, CIPaBOYHBIE
MaTepuainbl, pecypchl ceTu HTepHer; Biazers npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIC COOOIICHUS,
000011ast uHGOPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (DH3NYECKOTO
COJIEp’KaHusl, B TOM YHCIE MyOJIMYHO NPEICTABISTH PE3yJIbTaThI
MPOCKTHOM WJIM HCCIICIOBATCIIbCKON  JICATEIBHOCTH, TIPH ITOM
IPaMOTHO HCIONB30BaTh HW3YYCHHBIN MOHATUHHBIA ammapar Kypca

(U3HKH, COPOBOKIATh BBICTYINIEHUE MPE3CHTalluEe

1.20

IIPY BBINOJHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOILIECCOB pacrpeaessaTh 00S3aHHOCTU B TpyIIe B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIWTh 34 BBIIOJIHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTHUPOBaTb  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIH BKJIaZ] B JEATEIBHOCTH TPYIIBL, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJECHCTBUE,  IPOSABIAL  TOTOBHOCTB

paspemath KOHQIUKTHI

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBLIC ITOHATHUA

1.2

pas3jindaTthb SBJICHHUA II0 OIMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUHA B
OKpY’KalollleM MHpe, B TOM 4Hucie (U3NUECKUe SBICHUSA B MPUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHYECKYIO 33/1a4y B YUeOHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3MUECKUX SIBJICHUM

1.4

OIIMChbIBATh H3YYCHHBIC CBOMCTBA Tel WU (1)I/ISI/I‘IGCKI/I€ SABJICHUS,
HCIOJIb3YyA (1)I/I3I/I‘-IGCKI/IG BCJIMYMHBI, HpPU OIMUCAHUU TIPABUIIBHO
TPAKTOBATbH (i)I/ISI/I‘—IeCKI/Iﬁ CMBICJI HCIOJIB3YEMBIX BCJINYNMH,

0003HaYCHUS U CAVHUIIbI (pI/ISI/I‘leCKI/IX BCJIIMYMH, HAXOIUTH (I)OpMy.TIBI,




CBSA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BeTMYMHAMHU, CTPOUTHh TpaUKud  HM3YyUYEHHBIX  3aBHCUMOCTEH

(hUBUYECKUX BETUYUH

1.5

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TPOIECCHI,
WCIOJIb3ySl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa M 3alMChIBATh €r0  MaTeMaTHYeCKOe

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3NYECKHE IPOLIECChl U CBOWCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOTMYECKMX IIAroB € MOMOLIBI0 2 — 3 M3y4YEHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIC 3adadd (OMUpAIOIIUEecs Ha CUCTEMy U3 2 — 3
YpaBHEHMI), HUCHOJb3YSd 3aKOHBI M  (OPMYJBI, CBS3BIBAIOIIHE
¢du3nveckne BEIMYMHBI: Ha OCHOBE aHAIW3a YCIOBHS 3a/Ia4yd
3alKCHIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOANMBIE
JUISL PEIICHUs], MPOBOJUTH PACUYETHl U OLEHHBATH PEATUCTHYHOCTH

IMOJIYUYCHHOT'O 3HAaUCHUA (bHSH‘ICCKOfI BCJINYHHBI

1.8

pacrosHaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PELIUTh MpPU TTOMOIIU
(GU3MYECKUX METOOB, MCIOJb3Ysl ONMCAHUE HCCIICO0BAHUS, BBIIEIATH
[IPOBEPAEMOE IPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOPsAKA
IIPOBEJICHUSI UCCIIECAOBAaHUA, JeNaTh BBIBOJBI, HHTEPIPETHUPOBATH

PE3yJIbTAThI Ha6J'IIO,I[eHI/II71 H OIIBITOB

1.9

MPOBOANTH OMNBITHl MO HAOMIONEHUI0 (UBNYECKUX SBICHUA WIH
(U3NYECKUX CBOMCTB TEINl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 000pyAOBaHHSA, OMHCHIBATH XOJl OMBITA U €rO

pe3yabTaThl, OPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUil,
OIpeAessisl CpelHee 3HaueHHWEe H3MepsieMol BenmuuHbl ((pokycHOe
paccrosiHue cobOuparomeii JHH3bI), 000CHOBBIBATH BBHIOOP criocoda

M3MepeHus (U3MepUTENbHOrO Ipubopa)

IMPOBOAUTL HCCICIOBAHUC 3aBUCUMOCTECH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C
HCIOJIb3OBAHHUEM IIPAMBIX I/ISMepeHI/Iﬁl IUIaHUPOBATHL HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOUpaTh YCTAHOBKY, (DUKCUPOBATh DPE3YJIbTaThl




HOHy‘I@HHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHUH B BUJC Ta6J'II/IHI/I

Fpa(l)I/IKOB, ACJIaThb BBIBOABI 11O pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3MYECKUX  BEJIMYMH:
IUTAaHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HW3MEPEHHUs, CIEeays MNPEIIOKEHHON WHCTPYKLWH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI WM AHAJIW3UPOBATH IIOJyYECHHBIE

PE3yNbTAThI ¢ YU4ETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

COﬁJ’II-OI[aTB InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

nabopaTOpHBIM 000pyIOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC TNMPHU3HAKK M3YYCHHBIX (PU3MUECKUX MOJEIEH:
MaTepHalibHasi TOYKa, a0COJIOTHO TBEPJIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO SIIpa

1.15

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS M3YyYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIHUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBaxX (HU3WYECKUX SBJICHHMA U HEOOXOJMMBIC

(I)I/IBI/I‘ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEIIEHUN Y4eOHO-IPaKTUYECKUX
3a]1a4, ONITUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaJie U COOMPAIOIICH JTUH3E

1.17

NPUBOJNUTh TMPHUMEPHl (HAXOAUTh HH(DOpPMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM 111 oOecrieueHHsi 0O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3[0OPOBBS U

cOOJII0ICHNS HOPM HKOJIOTMYECKOTO MOBEJCHUS B OKpY Katollel cpee

1.18

OCYIIECTBIIATH MOUCK UH(POpMaK GU3NYECKOTO CONIEPKAaHUS B CETU
WHTepHeT, caMocTOsSTeNbHO (OpMYJIHpYys IOMCKOBBIA  3ampoc,
HAaXOJAUTb IyTH  OINpPEAETCHUs]  JIOCTOBEPHOCTU  IOJyYEHHOU
MHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHMM M JIOTIOJIHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHINOJHEHUM Y4YEOHBIX 3aJaHUN  HAay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3UUECKOro COAEpIKaHUS, CIPaBOYHBIC

Marepuaibl, pecypcbl cern  MHTepHer, BuageTh  NpUEMAMHU




KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMAILMN U3 OJHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3/laBaThb COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE HH(pOpMAIMM M3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOro
coJiepKaHusl, MyOIMYHO TMPEJICTaBIATh Pe3yJbTaThl MPOEKTHON Win
HCCIEAOBATEIBCKOM  JEATENBHOCTH, NPHU  3TOM  TPaMOTHO
WCIIOJIb30BaTh N3Y4YCHHBIN NOHATUIHBIN anmapaT u3y4aeMoro paszena
(GU3MKH W CONMPOBOXKIATh BBICTYIUIGHHWE MpPE3CHTAlMeld ¢ yd&ToM

0COOEHHOCTEH ay TMTOPUU CBEPCTHHKOB

1.21

MIPYU BBITIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MIPOLIECCOB PaCHpPENeNsiTh 00sI3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU  3aJlauaMH, CJICAUTh 3a BBIIOJHCHUEM IUIaHA
NEUCTBUA U KOPPEKTUpPOBaTh  €ro, aJeKBATHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISAS  TOTOBHOCTH

paspemiats KOHQIHKTHI




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3nesa

Kox
3JIEMEHTA

IIpoBepsiemMble 31eMeHTHI COleP:KAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIETO MUPA

1.1

Odusuka — Hayka O Tmpupone. SIBIEHUS TNPUPOIBL.
®dusnueckre  SBICHUSA: MEXAaHUYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnuecknue BenWYUHBL  M3Mepenue  (usmueckux
BenuunH.  Dusnueckue  mpubopsl.  IlorpemrHoctsb

U3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHay4yHBI METOJ| MO3HAHUS: HAOIIOACHHE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKCHHE THIIOTE3,
9KCIIEPUMEHT IO IPOBEPKE THIOTE3, OOBSICHEHHE

Ha6J'II-OI[aeMOl"O SBJICHUA

1.4

Onucanne GpU3NUECKUX SBICHUM C TOMOIIbIO MOJIENIeH

1.5

[IpakTuyeckue paboOTHI:

Hi#HPar#H#l13Mepenue pacCTOSIHUM.
###Par###3mepenne 00bEMa JKUJIKOCTH M TBEPIOTO
Tena.

#H##Par##H#OnpeneneHre pa3MepoB MaJlbIX TE.
###Parf##l13mMepeHne  Temneparypsl IpU  IOMOLIM

KUJKOCTHOTO TEPMOMETPA U TaTUMKA TEMIIEPATYPbI

I[TEPBOHAYAJIbHBIE CBEJAEHN A O CTPOEHNHM BEIIECTBA

2.1

#HH##Par###(CTpoeHne BellleCTBA: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JAUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par##t][Biokenne  vactur  BemecTtBa.  CBS3b
CKOpPOCTH  JBIDKEHHS YacTHIl C  TeMIIepaTypoOi.

BpoyHoBckoe nBmxenue, mudy3us

2.3

BzaumojelicTBre yacTHil BeIecTBa: MMPUTAKCHUC U




OTTAJIKUBAHHUEC

#H##Par##H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, >KHJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEIN.

2.4 B3anMocCBsI3p MeXAy CBONCTBAMHM BEIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJIEKYJISPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[IpakTuueckue padbOTHI:
#H#HPar###OneHKa 1uameTrpa aroMa METOAOM psIoB (cC
HCIoJIb30BaHueM (oTorpaduii).

2.6 #HHPar###OnbITE 10 HaOJIIOJEHUTO TEIJIOBOTO

pacuiupeHus ra3os.
HHHPar###O0nbITEI IO  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexannyeckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JBUKECHUE
#H##Par###CKOpOCTb. Cpennsis CKOpOCTb npu
3.2 HEPAaBHOMEPHOM [JBWXEHHU. Pacyér nmyTtu u BpeMeHH
JIBUKEHUS
SBnenne uHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
33 TeJl KaK NPUYMHA U3MEHEHUS CKOPOCTH JBUKEHUS Tell
Macca kak Mepa HHEPTHOCTH Teja
14 ##HtPar#H##InotHocTh BemiecTBa. CBsA3b IUIOTHOCTU C
. KOJINYECTBOM MOJIEKYJI B eluHUIIE 00BbEMa BellecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MTOMOLUIBIO AUHAMOMETPA
37 HiHPar#H#H#Bnenne TaroreHus U cuwia Tsokectd. Cuna
' TSKECTH Ha Apyrux IaHerax. Bec Tema. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXKEHHS U TPEHHE IMOKOS.
' Tpenue B IpUpoae U TEXHUKE
19 H#H##Par###Crnoxkenue CUJl, HaAMpaBiICHHBIX 10 OJHOU

npsiMoM. PaBHOZENCTBYOIIAS CHIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JBYDKEHHS
(wapuka B KMIKOCTH, MOJIENU  3JEKTPUYECKOTO
aBToMOoOWJIA W Tak jgainee). OnpeneneHue cpeaHen
CKOPOCTH CKOJBXKEHHUS Opycka WIM IIapuKa IIo
HaKJIOHHOMH  miockocTH. OmpeneneHne  MIIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYFOIINE
3aBUCUMOCTh pacTsuKeHus (aedopMaiyu) MmpyKUHBI OT
MPUIOKEHHOW Ccwiibl.  OTBITBI, JeMOHCTPHPYIOIINE
3aBHCUMOCTh CHJIbI TPEHUS CKOJBKEHHs OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

3.11

DusnuecKue SIBICHNUS B IPUPOJE: IIPUMEPHI JABWKCHHUSA C
Pa3IMYHBIMM CKOPOCTSIMHU B KMBOW M HEKHMBOM IPUPOJE,

JIeCTBUE CUIIBI TPEHUSI B IPUPOJIEC M TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, NOAIIUITHUKI

JABJIEHUE T

BEPJIBIX TEJI, )KMJIKOCTEI U TA30B

4.1

Hasnenue TBEpAoro tema. CrocoObl yMEHbIICHHS U

YBCIUYCHUA JaBJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTbH JaBJICHUS raza oT o0béMa,

TEeMIEPATyPbI

43

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCJIaMH, XUAKOCTAMH H

razamu. 3akoH Ilackans. IITHeBMaTHUEeCKHE MAIITMHEI

4.4

3aBUCUMOCTh  JIaBJICHUS O KHJIKOCTH OT  TJyOWHBI.
I'unpocratuueckuii napagokc. CooOuaromuecs cocy/bl.

FI/IHpaBJII/I‘-ICCKI/IG MEXaHU3MBbI

4.5

Atmocdepa 3emnn u atMmocdepHoe aapneHue. [Tpuamnb
CyIIECTBOBaHUS BO3AYHIHOW o00onouku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT

BBICOTBI HaJl YDOBHEM MODSI

4.6

N3mepenne armocdepHoro naBneHus. [IpuGopsr mis

M3MepeHus: aTMOC(epHOro JaBIeHHUs

4.7

JleiicTBHe KUAKOCTM U ra3a Ha IOTPyKEHHOE B HHX

Teno. BelTamkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3gyxornnaBanue

4.9

[IpakTrueckue pabOTHI:

HccrnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa MOrpyKEHHOM B IKUAKOCTb YacTH Tela.
OrnpezeneHne BBITAIKUBAIOMICH CUJIbL, IEUCTBYIOIICH Ha
TEJO, MOTPY’)KEHHOE B KUIKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tena. OIBITHL
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAIKMBAIOIIECH
CWJIBI, IEHCTBYIOIIEH HAa TENO B JKUIKOCTH, OT 00bEMa
MOrPYKEHHON B XKUJKOCTh YACTHU Te€la U OT IIOTHOCTH
JKUJIKOCTH. Konctpyupoanue apeomMeTpa 158107
KOHCTPYMpPOBaHUE  JIOAKM W  ONpeAclieHue €€

TPy30MOAbEMHOCTH

4.10

®uznueckue  SABIEHUA B NPUPOAE: BIIMSIHUE
aTMoc(hepHOTro JaBJICHHS HA KUBOW OpraHU3M, TUIABAHHE

pBIO

4.11

TexHudeckue yCTpOMCTBA: COOOMIAIONMINECS COCY/IbI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPLIHEBOW Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckasi pabota

5.2 MexaHndeckass MOITHOCTD

53 [IpocTeie MeXaHU3MBL: pblYar, OJIOK, HaKIOHHAS

' IJIOCKOCTh. [IpaBuiio paBHOBECHS phluara

54 [IpuMeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBuiao»  MexaHWkd.  Koaddurument

5.5 IOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmmanpHast SHEPTUM TeJa, MOJHIATOrO HaJ 3eMIEH

5.7 Kunernueckas sneprus

53 [lTonnas mexaHuueckass SHeprus. 3aKOH HM3MEHEHHUs U

COXpPAaHCHUA MEXaHUYIECKOMH OHEPIrUun




59

[IpakTrueckue pabOTHI:

#HH#HPar###Onpenenenue pabOThl CWIIBI TPEHHUs TIPH
PaBHOMEPHOM JIBIDKCHHH Tela 10 TOPH30HTAIBLHOU
nosepxHoctu. HccnenoBanue ycioBuil paBHOBECHUS
ppruara. M3mepenne KIIJI HakIOHHON IIJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOW SHEPTUH

5.10

dusnyeckue sABJICHUI B IMpupoJac: pbldyaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblYar, IMOABWKHBIA U
HEMOJIBWKHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3zjiena

Kon
3J1eMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHbBIE  TIOJIOKEHMSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU CTPOCHMs BemecTBa. Macca u  pa3Mepsl
MoJieKyd.  OIBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHU A MOJICKynSIpHOKHHCTH‘IGCKOfI TCOpHUU

6.2

Mogenu  TBEPAOrO, IKUAKOTO M ra3oo0pa3zHOro
cocrosiHMI BemecTBa. Kpucramnumueckue u amopdHbie

TCJ1a

6.3

OOBbsicHEeHHEe CBOMCTB ra3oB, XKHJIKOCTEH M TBEPHABIX TEJ
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKON

TEOpUu

6.4

CMmaunBaHue u KallUWJJIAPHBIC SABJICHUA

6.5

Tenmopoe paciipC€HUuC U CKaTUC

6.6

Temnepatypa. CBs3b TeMmMIeparypbl €O CKOpPOCTBHIO

TCIIJIOBOT'O ABUKCHUS YaCTHUIL

6.7

Buytpennss sueprust. Cnoco0bl n3MEHEHHs BHYTpEHHEH

OHEpIruu: TCruionepeaada 1 COBCPUICHUC paGOTBI




Bugwr TCILIONCpEaAaYn: TCIIJIOIIPOBOAHOCTh, KOHBCKIIHA,

6.8
W3JTy4YeHHE
KomuuectBo  Temotel.  YaenbHas — TEIJIOEMKOCTh
6.9
BEIIECTBA
TennooOMeH ¥ TEMJIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIJIOBOTO OaslaHca
611 [InaBnenue u oTBep/I€BaHNE KPUCTANIMYECKUX BEIIECTB.
. VY eapHas TEIUIOTA IIaBJICHUS
[TapooOpa3zoBanne w  KoHAcHcamus.  Vcmapenue.
6.12 Kunenue. VYaenpHas  Temiota mapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEpaTyphbl KUTIEHUS OT aTMOC(HEPHOTO
JTaBIICHUS
6.13 BrnaxHocTs Bo3myxa
6.14 DHeprus ToIMBa. Y IeiabHas TEII0Ta CropaHus
[lpunuuner  pabotel  TeruioBbiX asurateneid  KIIJ|
6.15 TEIUIOBOI'O JBUTraTelisa. TeIIOBbIC OBHUrAaTEId W 3allliTa
OKpY’Karolllen cpeabl
3aKOH COXpaHEHUs U MPEBPAIICHUSI SHEPTUH B TETIOBBIX
6.16
rpoiieccax
[TpakTrueckue pabOTHI:
HH#HPar#H##ONBITEL 1O OOHAPY)KEHUIO JCWCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
HH#HPar###0NpITHl MO0 BBIPAIIMBAHHUIO  KPUCTAJIOB
MOBAPEHHOM COJIM WJIIM caxapa.
#HH##Par###OnpITl 10  HAONIOJCHHWIO  TEIJIOBOTO
6.17 pacLIUpEeHHs Ta30B, KUJIKOCTEN U TBEPJIBIX TEIL.

#H#HPar###Onpenenenne naBleHUs BO3IyXa B OauioHE
HINpUIA.

HHHParf##ONBIT, JEMOHCTPUPYIOLIME 3aBHCHUMOCTh
JaBJICHUsT BO3AyXa OT ero o0bEMa M HarpeBaHHs WIH
OXJIAKJICHHUSL.

#H##Par##H IpoBepka TMIOTE3bl JIMHEHHONW 3aBUCUMOCTH

JJIMHBI CTOI0MKA KUIKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIiepaTyphl.

#H#Par###HaOmronenue W3MEHEHU BHYTpEHHEMN
SHEPruM Tela B pe3yJibTaTe TEeIulonepenadyd u padoThl
BHEITHUX CHIL.

#H#Par###lIccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUU XOJOTHON U TOpsiueid BOMBIL.
#H#H#Par###Onpenenenune KOJIM4YeCTBa TEIJIOTHI,
MOJIy4YEHHOTO BOJOW IMpPHU TEIUIOOOMEHE C HarpeTbiM
METAITUYECKUM LIUITUHAPOM.

#H##Par##H#Onpenenenue YAEIbHOU TEIIOEMKOCTHU
BEILIECTBA.

#Hi#HPar#H#lccnenoBanue npoiecca HCIapeHus.
#HH#Par##H#OnpenesieHue  OTHOCHUTEIIBHOM — BJIAXKHOCTH
BO3/yXa.

#HHHPar###OnpeienieHre y1eNnbHON TEIUIOThl IUIaBIEHUS

Jbaa.

6.18

dusnueckre SBICHHS B MPHPOJAE: MOBEPXHOCTHOE
HaTSDKEHME W KaNMWUISIpHBIE SIBJICHHST B TPUPOJIE,
KpUCTaJIJIBl B IpUpoJie, usnydenue CoiHLa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHera.

6.19

TexHuueckue  yCTpoMCTBAa:  KalWUIAPBL, NPUMEPHI
HCIIOJIb30BaHUsl KPUCTAIIOB, XMJIKOCTHBIH TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poga 371eKTpUUYECKUX 3apsI0B
B3anmopeiictBue 3apsiokeHHBIX Tell.  3akoH  Kynona

7.2 (3aBHMCHMOCTB CHJIBI B3aUMOJAEHCTBHS 3apsKEHHBIX TENl OT
BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTy TeJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

I10JI. HpI/IHI_II/IH Cynepno3numn SJCKTPUICCKUX nojeu




(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu QJICKTPUYCCKUX  3apsa0B. BHeMeHTapHBIﬁ

7.4 anexkTpudeckuil 3apsaa. Ctpoenue atoma. [IpoBoHUKH U
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHHUS JIEKTPUUYECKOTrO 3apsiia
6 ONEeKTpUYECKUd  TOK.  YCIOBHA  CYIECTBOBaHMS
‘ JIEKTPUYECKOTO TOKA. VICTOUHMKHN MOCTOSIHHOTO TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TertoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPHUUYECKHUH TOK B
KHUJKOCTSX U ra3ax
2 g Onextpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HanpspKeHUe
79 ConporuBrienune MIPOBOJIHUKA. VY nensHoe
. COIIPOTHBIIEHUE BEILIECTBA
7.10 3axon OMa Ui ydacTKa Lenu
[locnenoBarenpHOE W MapajUIeIbBHOE  COEAMHEHUE
7.11
IIPOBOJHUKOB
Pabota W MOIIHOCTH AJIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DneKTpuyecKkue Ienu W TOTPEOUTENH BIEKTPUYECKOU
. sHepruu B ObITy. KopoTkoe 3ambikanue
[TocrossuHbie MarHuThl. B3auMoaeldcTBHUE NOCTOSTHHBIX
7.14
MarHuToB
715 MarnutHoe mnosie. MarHuTHoe 1ojie 3eMJM U €ro
' 3HAauYEHUE JUIs )KU3HU Ha 3eMIie
716 OmnsiT Opcrena. MaruuTHoe 1oJie 3IEKTPUYECKOro TOKa.
' [IpuMeHeHne 3EeKTPOMarHuTOB B TEXHUKE
JlelficTBE MAarHUTHOIO IIOJISI HA NPOBOJHUK C TOKOM.
717 DneKTpoABUTaTeIb MOCTOSIHHOIO TOKa. Vcmonb3zoBaHue
. JJIEKTPOJIBUraTeel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18

OneiTel  @Papages.  SIBieHue  3IEKTPOMArHUTHOMN




unaykiuu. [Ipasuio Jlenna

DeKTporeHepaTop. CriocoOsr MOJTy4eHUs
7.19 ANEKTPUYECKOW  BHEPIUU.  DJEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH

[TpakTrueckue pabOTHI:

OnbITH 10 HAOTIOACHUIO DJICKTPU3AINH TET UHIYKIHEH

Y TIPU COTIPUKOCHOBEHHUMU.

UccnenoBanue neMCTBHUS BIEKTPUYECKOrO TOJNS  HA

MIPOBOJAHUKY U TUAJIEKTPUKH.

COopka u mpoBepka pabOTBl SJIEKTPUUECKON Ienu

MTOCTOSTHHOTO TOKa.

W3mepenue u peryimpoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHie HaMPsKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3

PE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOpPA U HATIPSKEHUS

Ha PE3UCTOpE.

OnbIThI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20

JAJIMHBI, TUIOIAAN MTOMICPCUYHOTI0 CCUCHUA U MaTCpUaJIa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW  TPHU
MIOCJIEIOBATEIbHOM ~ COCIMHEHUU JIByX PE3HCTOPOB.
IIpoBepka npaBuiia Uil CHIIBI TOKA MPHU NapajlIeIbBHOM
cCoeMHEHUN  pe3uctopoB.  OmpeneneHue  paboThI
UIEKTPUUYECKOTO TOKA, HAYILIEro 4epe3 Ppe3UcTop.
OmnpeneneHne  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKaQ,
BBIIENIIEMON Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CHJIbI TOKA, UAYIICTO YCPE3 JIAMIIOYKY, OT HANPSXKCHUA
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHuTOB.
W3y4eHne MarHuTHOTO IOJI OCTOSIHHBIX MarHUTOB IIPU
ux oOveauHeHMM U pa3aeneHud. MccnemoBanue
JNEUCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OHI)ITBI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTB CHIJIbI




BSaHMOHeﬁCTBHH KaTyliKyM ¢ TOKOM W MarHuTa OT CHJIbI
TOKa W HaIpaBJICHUA TOKa B KaTYIIKEC. I/IsyquI/Ie

,Z[GI>'ICTBPI51 MArouMTHOIrO II0Jid Ha IMPOBOJHHUK C TOKOM.

Konctpyuposanue u A3y4YEHUE paboTsl
3JIEKTPOJIBUTATEIIS. N3mepenne KIT
3JIEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO SABJICHHUA BHGKTpOMaFHHTHOﬁ HWHAYKIAH:
HUCCICIOBAHUC W3MCHCHHI 3HAUYCHUS H HaIlTpaBJICHHUA

HHAYKIOIXMOHHOI'O TOKa

7.21

@dusuyeckue SABICHUS B IPUPOAE: DIIEKTPUUYECKHUE
ABIICHUS B  aTMocdepe, dSJICKTPUUYECTBO  KHBBIX
OpPTaHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Apeid MOIFOCoB,
POJIb MATHUTHOTO IOJIS JJIS JKM3HU Ha 3eMJle, OJIIPHOE

CHAHUC

7.22

TexHuuecKkue yCTpPOMCTBA: 3JIEKTPOCKOI, aMIepMerp,
BOJITMETP, PEOCTAT, CUETYUK IIEKTPUUECKOM DHEPIuw,
3JIEKTPOOCBETUTENbHBIE ~ NMPHOOPBI,  HArpeBaTeNIbHbIE
AJIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MPEAOXPAHUTENIH, DIEKTPOMArHuT, JJIEKTPOJABUraTENb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon
paznen Kox snemenra [TpoBepsieMbIe AIEMEHTHI COACPIKAHUS
a
MEXAHUWYECKUE SABJEHUA
Mexannueckoe JBWXKeHUE. MarepuanbHas TOYKA.
81 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSMOIMHENHOE IBUKEHHE
2.4 ###Par###HepaBHOMepHOE MPAMOTUHEHHOE JABUKCHUE.
CpenHsii W MrHOBEHHas CKOPOCTh Tejda TIpH




HEPaBHOMEPHOM JABUKCHUN

Yckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEITHOE
82 JIBIDKEHUE
8.6 #H#HPar#t#CBoboaHoe nmanenue. OnpiTol [Nanmes
#HiH#Par###PaBHOMEpPHOE JBUKEHHE 110 OKPYXHOCTH.
8.7 [Tepuon m yactora oOpamieHus. JluneliHas u yrioBas
ckopoctu. LleHTpocTpeMUTeNbHOE YCKOPEHNE
8.8 [lepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 H#HParf##] [puHIMIT CynIeprIO3UIIUN CUIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
%13 #HH#Par##H#Cuna TpeHMs: cuila TPEHUS CKOJIbXKEHHUS,
. CHJIa TPEHUS MTOKOS, IPYTHE BUIBI TPEHUS
S 14 #iHParfi##Cuna  TSDKECTH M 3aKOH  BCEMMPHOTO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUS
g1 JBmwxenne  mmaner  Bokpyr  Comnma.  Ilepas
= KOCMHYecKast CKopocTb. HeBecoMoCTh U neperpys3ku
81 PaBHOBecue MarepuaibHOil TOUkH. AOCOIIOTHO TBEPIOE
16 TEJ0
g1 H#H##Par##HPaBHoBecre TBEPIOTO Tela € 3aKPEIUNIEHHOM
1 ocblo BpateHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynbc Tena. MI3mMenenue uminynbca. IMIyibe cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHParf##PeakTUBHOE ABM)KEHNE
8.21 Mexannyeckasi paboTa U MOLTHOCTh
PabGora cun TskectH, ynpyroctd, TpeHus. CBs3b
522 SHEPruu U paboThI
5 [TorennmanbHas SHeprus Tena, MOAHATOTO  Hal
523 MOBEPXHOCTHIO 3eMJTN
8.24 [ToTeHmanpHast YHEPTUS CKATOM MPYKUHBI
85 #iHPar###Kunernueckas  sHeprus.  Teopema o

KHHETHYECKOU OHEPIUn




8.26

HH#Par##3aKkOH COXpaHEHUS] MEXaHUYECKON YSHEPTUH

8.27

[TpakTrueckue pabOTHI:

Ompenenenne CpeqHEel CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS INapuKa MO HAKIOHHOW TUTOCKOCTH.
OmnpezneneHue yCKOpPEHHUsl Tella IPU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IIyTH OT BpPEMEHHM IIpU
PaBHOYCKOPEHHOM JBIDKEHHH 0€3 Ha4allbHOW CKOPOCTH.
[TpoBepka ruIOTE3bI: €CIM IPH PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HayaJbHOM CKOPOCTH IYTH OTHOCSTCS
KaKk psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHSI CKOJIBKESHUS
OT CWIbl HOpManbHOro jaBieHus. OmnpeneneHue
kod(pduuuenta TpeHus ckoiubxkeHus. OmnpeneneHue
KECTKOCTU TMpyXkuHbL. OrnpeneneHre padOThl CHIIbI
TPEHUs TpU PABHOMEPHOM JBIDKEHHUM Tela [0
TOPU30HTAJIBLHOW MOBepXHOCTH. OmpeneneHue padoThI
CWJIBI  YINpPYrocTM  Npu  HoabEME  Ipy3a ¢
UCTIOJIb30BAaHUEM  HEMOJBMXKHOTO U TOJBHYKHOTO

OJIOKOB

8.28

du3nueckue SBICHUSI B mpupoac: MpUuiIrBbI U OTIIMBEI,
JABMOKCHUEC IIJIAHET ConHeyHOH CUCTCMbI, PCAKTHUBHOC

JABVKCHUC )KHUBBIX OPraHN3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUJOMETp, JaTYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBL

MEXAHUNYEC

KHME KOJIEBAHUWA 1 BOJIHBI

9.1

KonebarenbHoe apmwkeHne. OCHOBHbBIE XapaKTEPUCTUKU

KOJIeOaHMI: IEPHO/I, 9acTOTa, aMIUTUTYIa

9.2

MaremaTuueckui u NPy KUHHBINA MAasITHUKH.

[IpeBpareHne SHEPruu Mpu KOJIeOATEIILHOM JIBHKEHUU

93

3aryxatomue KoyiebaHusi. BbIHYXIEHHBIE KOeOaHMUS.

Pe3onanc

94

Mexannyeckue BOJHEL. CBOMCTBA MEXAHUYECKUX BOJIH.

HpOI[OJ'ILHBIe U NOHCPCYHBIC BOJIHBI. I[HI/IHa BOJIHBI U




CKOpOCTh €€ pacrpocTpaHeHHsI. MeXaHHYeCKHe BOJIHBI B

TBépI[OM TECIIC, ceiicMUYeCKHE BOJIHBI

9.5 3Byk. ['poMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckue paboOTHI:
Omnpenenenne 4acTOThl W TepHoja  KoseOaHMid
MaTeMaTUYECKOro MasTHUKA.
OmpeneneHne 4YacTOTBl HW  TepHoAa  KoyeOaHWi
NPY>KUHHOTO MasiTHUKA
97 HccnemoBanne 3aBUCUMOCTH  TIepuojia  KoyeOaHUi
' MOJBEIICHHOT0O K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnemoBanue 3aBUCUMOCTH  Tiepuojia  KoseOaHUit
NPYXKUHHOTO MasTHHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuoaa KoJIeOaHM rpy3a,
MOJIBEIIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHBL. M3MepeHune yCKopeHus CBOOOTHOTO TIaICHHSI
dusuvecke SBICHHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, 3XO
99 TexHUUeCKue yCTPOWCTBA: AXOJIOT, HCIIOJIb30BAHHE

YJIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cera. CKOpOCTh CBeTa.

' BonHoBEIE CBONCTBA CBETA

[TpakTueckue paboOThI:

10.4 WN3yueHue CBOWCTB  DIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMITBHOTO TeedoHa
dusuueckre SABICHHUS B MpHUPOjE: OHUOIOTHYECKOE

10.5 neiictBue BUJMMOTO, yJIBTPaduoIE€TOBOrO U
PEHTIE€HOBCKOTO U3JIy4ECHUI

10.6

Texunueckne YCTPOﬁCTBai HCIIOJIB30BaHHUC




SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBS3H

11

CBETOBbBIE ABJIEHUA
11.1 JlydeBast monenb cBera. IcToOuHMKY cBETa
11.2 [IpsiMonuHeitHOE pacpoCTpaHEHUE CBETA
113 Otpaxenue cBera. [lmockoe 3epkano. 3aKOH OTPaKEHUS
' CBETa
114 [Ipenomnenne cBeta. 3aKOH TIPEJIIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop stydeil B JIMH3E
116 OnTuueckas cuctema ¢oToamnmnapara, MUKPOCKOMA U
' TeJecKona
117 ['ma3 kak omnruueckas cucrema. bInM30pyKOCTh W
' JaTbHO30PKOCTh
118 Pasnoxxenue Genoro cBeta B criekTp. OnbiTel HproTOHA.
' CroxxeHue CeKTpaibHBIX I[BETOB. Jlucnepcus cBeTa
[TpakTueckue paboOThI:
#i#HParf##lccnenoBanue 3aBUCHUMOCTH yria
OTPa)KEHUS CBETOBOTO JIy4a OT yrJja MaJCHHs.
###Par###l3yueHnne  XapaKTEepPUCTHK  M300paKCHUS
MpeJMeTa B INIOCKOM 3epKajie.
#H#PartH##ccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOTO Jyya OT yrja MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIIO.
' #iHPart## lonyyeHne M300paK€HU C  TOMOIIBIO
coOuparomieii JTHH3HI.
#H##Par###Onpenenenne (OKYCHOTO PACCTOSIHUS U
ONTUYECKOH CHJIBI COOMpArOIEH TMH3BL.
HHHPar##H#ONBITEI IO  Pa3joKEHUI0 OEoro cBeTa B
CIIEKTP.
HHHPar###ONBITHL 10 BOCIPHUATHIO LIBETA IPEIMETOB
IpU UX HAOIIOACHUU Yepe3 IBETOBbIE (DUIBTPHI
duszuueckue sBICHUS B mpupoje: 3atMenus ConHia u
11.10 JlyHBI, 1[BE€TA TEJN, ONTHYECKUE SIBIICHUS B aTMocdepe

(uBeT HeOa, pedpakius, paayra, MUPax)




11.11

Texuuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,

(I)OTO&HHapaT, OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pesepdopna u muiaHerapHas MoOJEIb aTOMA.
' Monens atoma bopa
192 Hcnyckanve M MoOriomeHue cBerta aroMoM. KBaHTBHL
' JIunelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- ¥ raMma-u3IydeHus
.y Crpoenue aromHoro sapa. HykimoHHas Monenb
. aToMHOrO siapa. M30Tomnsl
125 PannoaktuBHble npeBpamienus. [lepumon momypacnana
. ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiiOBOTO U
. MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
18 Peakuuu cunresa u aenenud saep. MIcTouHuKM sHEpruu
' ConHua u 38€311
129 Snepnas sHepretuka. JleHcTBHE — pagMOAKTUBHBIX
' M3JIy4eHUI Ha )KUBbIE OPTaHU3MBI
[TpakTudeckue paboThI:
HaGnrosenue CIUIOIIHBIX W JMHEWYATHIX CIEKTPOB
W3ITy4EHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIrUU YacTHULIbI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusm).
W3mepeHue paanoakTUBHOTO (poHa
dusnyeckre SABIEHUS B IPHUPOJE: €CTECTBEHHBIN
PaIOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIyYeHUE MPUPOJHBIX MHHEPAJOB,
JICUCTBUE PAJMOAKTUBHBIX W3JIyYEHUH HAa OpPraHu3M
YyeJIoBeKa
1212 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

VMHIUBUYaJIbHBIN JO3UMETp, KaMepa Bubcona




IHPOBEPSAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanne ponu  (QU3MKKM B  HAYYHOM  KapTHUHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U TI03HABa€MOCTHU SIBIICHHH MPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucreMooOpasymomeil poan (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJOTHi, 00 53BOIIOLMHU
¢u3nUecKux 3HAHUKW U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHMHE MHpa, O BKIAJ€ POCCHUICKMX U 3apyOexkHbIX YYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUsA O BHAAaX MaTepud (BEIIECTBO M TMOJE), O IBIKEHUHM Kak
croco0e CyIIeCTBOBAHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONH TEOpUU
CTPOCHHUSI BEIIECTBA, O (PU3UUECKOW CYIIHOCTU SBICHHHA MPHPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InyaTh SIBJICHMS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (pU3HUecKoe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3MYECKHUX SIBICHHUM
B OKpYXKalolIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(Tpu3HAKH)

BJ'Ia)IeHI/Ie OCHOBAMH ITOHATHHHOIO arrmapara U CHMBOJIMYCCKOTO
sSA3bIKa (1)I/ISI/IKI/I M HCIIOJIB30BAHUC HX OJId PCHICHUSA yqe6me 3aaa4,
YMCHHUC XapaKTCpPU30BATH CBOMCTBaA TCII, (1)I/ISI/I‘I€CKI/I€ SABJICHHUA H

MIPOLIECCHI, UCTIONB3YS PyHIaMEHTAIBHBIC U YMITUPUYECKUE 3aKOHBI

YMeHue onuchBaTh HN3YUCHHBIC CBOICTBA TEII U (1)I/I3I/I‘ICCKI/I€ SIBJICHHUA,

HCIIOJIB3YA (1)I/I3I/ILI€CKI/IG BCJIIMYHUHBI

BnaneHnne ocHOBaMHM METOZOB HAy4YHOTO IIO3HAHHS C Y4ETOM
coOroIeHns TpaBuil 0E3011acHOTO TpyJa: HaOMIOJCHNUE (PU3UUECKUX

SIBJICHUM




YMEHHE CaMOCTOSTENILHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKIUH, OMUCHIBATH XOJ
OTIbITA U 3aMUCHIBATh €TO PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
IIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIUUYUH:
YMEHHE TUIAaHHPOBATh HW3MEPEHHs, CaMOCTOATENBHO COOMpaTh
JKCIEPUMEHTAJIbHYIO YCTAaHOBKY II0 HMHCTPYKUUH, BBIYUCIATH
3HAYECHHUE BEJIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJAHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MIPOBEACHUE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEIOBAaHUN;
CaMOCTOSITENIbHO ~COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  HWHCTPYKUUH,  MPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOIPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yiIbTaTaM

HUCCICIOBAaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MuyecKkux  Mojenei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, >KMJIKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO f]ipa) U yMEHHE NPUMEHSATh UX AJIs

00BACHEHHS (1)H31/I‘ICCKI/IX MpouecccoB

YMmeHue oOBSACHATH (pU3MUEcKHe MPOLECCHl M CBOWCTBA Tel, B TOM
Yyuciae W B KOHTEKCTE CHTyalluid MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUYNHHO-CIICACTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PU3MUECKUX

SIBJICHUH, PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJCIIH

YMeHnue pemath pacuéTHble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (OpMynbl, CBs3bIBalOIIME (DU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBHEC 3a1ayiu,
BBISIBJISITh  HEJIOCTAIOIINE JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIBI,
HeoOXOouMBIC TSl €€ pelIeHHs], UCIIOJIb30BaTh CIIPABOYHBIC aHHBIC,
MIPOBOJIUTHh PACYETHl M OICHUBATh PEATTUCTUYHOCTh MOJYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI, YMEHUE OMPEENATh Pa3MEePHOCTh

(bu3nYecKoil BEMYNHBI, TOTYYECHHON PU PEIIEHUH 3a4a4u

YMeHue xapakTepu3oBaThb INPUHIUMBI  JEUCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ys 3HAHUS O

CBOMCTBaX (1)I/I3I/I‘leCKI/IX SBJICHUHA WU HCO6XO,Z[I/IMBIC (1)I/ISI/I‘IGCKI/IG




3aKOHOMECPHOCTHU

10

YMeHHe UuCHOoNb30BaTh 3HAaHUS O (U3MYECKUX SBJICHUSAX B
MOBCETHEBHON KM3HM s oOecrieyeHHs O€30HacHOCTU  IPH
oOpamieHud ¢ OBITOBBIMH ~ TIpubopaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TIOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOUMOCTH IMPUMEHEHMsI JOCTHKEHMH (U3MKU U TEXHOJIOTUH

AJIg palfuOHAaJIbHOT'O IPUPOAOITIOJIb30BaAHUA

11

OnpIT mOMCKA, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMAINH
(DUBUYECKOTO COJEp)KaHUSI C HCIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIy4eHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONINXCS 3HAaHUN U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB;  yYMEHHME  HCIIOJIB30BaTh  IIPH
BBIIIOJTHEHUM YYEOHBIX 3aJaHM Hay4YHO-IOIYJISIPHYIO JHUTEpaTypy
(bu3MYECKOTO COAep KaHUs, CIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BianeHue 0a30BbIMH  HaBBIKAMU — IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYryl0; yMEHHE
co3/laBaThb COOCTBEHHBIC NHCHMEHHBIE M YCTHbIE COOOILEHHsS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 MEXAHUYECKUE ABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. (CucrtemMa  OTCU€Ta.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe JBHkeHHE. CpeaHsas ckopocTh. Popmyna i
1.2 BBIYHCIICHUS CPEAHEN CKOpOoCTH: vV = S/t
PaBHOMEpHOE TPAMONMHENHOE NBM)KEHUE. 3aBUCUMOCTb KOOPIMHATHI TEla OT
BPEMEHHU B CIIyyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 xX(1)=x,+ut
I'padukn 3aBUCHMOCTH OT BpPEMEHHU [UIsl HPOEKLUHUH CKOPOCTH, MPOEKIHH
[IEPEMEILEHUs,, IyTH, KOOPAMHATBl IIPU PABHOMEPHOM IMPSAMOJMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATBl TeJla OT BPEMEHU B CiIydae pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBU>KEHHUSL:
2
Se(f)=vp =i+ ay* ;
2
@opMynbl I MPOCKUUU MEPEMEUICHUs, MPOCKIUNU CKOPOCTH U MPOCKLIUU
YCKOpPEHUS IIPU PAaBHOYCKOPEHHOM INPSMOJIMHENHOM JBUKEHHUU:
1.4 s, D=y, t+a,- L,
2
L).\'('f) =Upy T, 1,
a,(f) =canst,
U:I: - u-_l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUIsI NPOEKIMU YCKOPEHHs, MPOEKLIUU
CKOPOCTH, HPOEKIMU MEpPEeMELIEHUs, KOOPAUHATHI MpPU PaBHOYCKOPEHHOM
MPSMOJIMHEITHOM JIBU’KEHUH
CBobognoe nanenue. GopMyIibl, ONUCHIBAIONIME CBOOOJHOE MaJieHUE Tela o
1.5 BEPTUKAIM (ABM)KEHUE TeJa BHM3 WM BBEPX OTHOCUTEJIBHO IOBEPXHOCTH
3emnu). I'paduku 3aBUCHMOCTH OT BpeMEHHM ISl MPOCKIUHU YCKOPEHHs,




MPOEKIIMU CKOPOCTH M KOOPJAMHATHI MpPH CBOOOJHOM TMAaJeHUM Teja IO

BCpPTUKAJIN

CKopocTh paBHOMEPHOTO [IBIDKEHHUS Tela MO OKpyxkHocTu. Hampasienue
CKOPOCTH.
dopmyna Afs BBIYMCICHUS CKOPOCTH uepe3 Paanyc OKPYKHOCTH W TEPUOJ
oOparieHus:

2MR

T

LlenTpocTpeMutenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra ist BBIYHCIECHUS YCKOPEHHUS:

1.6
2
L L
% R
®dopmyiia, cBsI3bIBatOLIast IEPUOJ U YACTOTY OOpaleHHUS:
V= !
'
Macca. [InotHOCTS BemecTBa. @opMyiia Ui BBIYUCIEHUS INIOTHOCTH:
i m
1.7 ¥
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. ClokeHHe CUIT
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, JeiCTBYIOMEH Ha
TEJO
Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:
ﬁ"‘i = _F .
1 ) 1 1 21 1—=2
1.12

TpeHHe IMIOKOA U TPCHUC CKOJILIKCHUA. CDopMyna JJIA BBIYHUCIICHHA MOAYJIS CUJIbL




TPCHUS CKOJILKCHUA:

FIF =n-N

1.13

Hedpopmanuss Tena. Ynpyrue M Heynpyrue aepopmanuu. 3aKoH YIpYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe tarorenne. 3aKOH BCEMUPHOTO TATOTEHUSA:

My -,
F=-g.-1 2
R
Cuna TsixecTu. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyiia 175 BBIYUCICHUS CHIIBI TSDKECTH BOJIM3H oBepxHOCTH 3emun: F = mg.
JBuxenne mianet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpy3ku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
p=mo

Nmnynbe cucremsl Ten. U3MeHneHne uMiryibca. MMimyabe cusibl

1.16

3akoH COXpPAaHCHUS UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTEMBI TCII.
Dp=nyUy +my U, =const

PeakTuBHOE ABMKCHUE

1.17

Mexann4deckas pa60Ta. qbopMyna JJI BBIYMCIICHUA pa6OTLI CHIJIBI:

A=FFoosct

Mexannueckas MOITHOCTb:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. q)OpMy.]Ia JUIA BBIYUCJIICHUA

KUHETUYECKON YHEPTHU:




2
mu-
By

TeopeMa 0 KMHETUYECKOM OHEPIUH. (DOpMy.Ha JUISL BEIUMCIIEHUS TTOTEHIIMAILHOM

OHECPIUU TCJid, MOAHATOIO

Hag 3eMIIEi:

E_=meh
P e

1.19

Mexanndeckas SHEpTHUsL:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYECKOHM 3Heprun. @opmyJia s 3aKOHA COXPaHEHUs

MEXaHMYECKOM 3HEpPTruu B OTCYTCTBHE CUJI TpeHUs: £ = const.

HpeBpameHHe MEXaHUYEeCKOH OHCPTIHUHU IIPU HAJIUYNHU CHIIBI TPCHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peryar. Momenr cuiiel: M - FI.

YcinoBre paBHOBECHS phIyara:
M +M, +..=0
[ToasmxHbIN 1 HeTOABXKHBIN O6510KK. KITJ[ mpocThix MEXaHU3MOB,

n= Anonesaas

Aaarpaqmaz

1.21

JlaBiieHre TBEPAOTO TENA.
dopMyna 1751 BBIYUCICHUS 1aBJICHUsI TBEPIOTO Tena:

bl
=g

I[aBJ'IeHI/Ie rasa. ATMOC(bepHOe JaBJICHHUC.

FI/II[pOCTaTI/I‘IeCKOG AaBJICHUC BHYTPH KUAKOCTHU.

(DopMyna JJIA BBIYUCIICHUS JAaBJICHUA BHYTPH KUIKOCTU:

p=pgh+p,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. Popmyna ISl ONPEICICHUS BBITAJIKUBAIOLIECH

CHJIBI,




JIEUCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KUIAKOCTh WJIU ra3:
F_i_I:m. = ng

Vcaosue nnaBanus tena. [lnaBanue CYJI0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoJeOaHM.

dopmyiia, CBSI3BIBAIOLIAS YACTOTY M NIEPUO]T KOJIeOaHuit:

1.25

MaremMatuueckuii ¥ IpyKUHHBIM MasATHUKU. [IpeBpaiienue oSHepruu Inpu

K0J1€0aTeIbHOM ABHKEHUHU

1.26

3aryxatomue kojebanusi. Bernyskennsie konebanus. Pezonanc

1.27

MexaHandecKrue BOJIHEL. HpO,Z[OJ'IBHBIC " TIOIIEPCYHBIC BOJIHBI. ,HJ'II/IHa BOJIHBI U

CKOPOCTD pacCIipoOCTPaAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IByX cpell. Hppa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
IPY>KHUHBL; KO3((UIMEHTAa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsl, CHJIbI
yIPYrOCTH; CpeAHel CKOpOCTH IBM)KEHHUS OpycKa MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHus Opycka Npu JBHKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuosia KosebaHMH MaTeMaTH4eCKOro MasTHHKA; 4YacTOThl W Iepuoja
KoJ1e0aHui NPy KUHHOIO MasTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIErO Ha pblyar;
paboThl CHJIBI YHPYroCTH MNpH MOABEME Tpy3a C IMOMOIIBIO HEMOABHKHOTO
610Ka; pabOThI CHIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MOMOIIBIO MOJBHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHiIbI OT 00bEMa MOrpyKEHHON
YacTH TeJla U OT IUVIOTHOCTH JKMJIKOCTH; HE3aBUCHMOCTHU BBITAIKUBAIOIIECH CHJIBI
OT MaccChl TeNa; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO AABJICHUS U OT
pOa MOBEPXHOCTH; CWIbl YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTECICHU
naeopManuy Ipy>KHUHBL; YCKOpEHUsl Opycka OT yrIjla HakjJOHa HalpaBIIIoLIeH;
nepuoJia (4acToThl) KoeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUoJa
Koje0aHui MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a M KECTKOCTU TNPYKUHBI,

HCCJIICAOBAHNUEC HC3AaBUCHUMOCTH IICpHOId KoyjeOaHMii HHUTSAHOrO MasTHHKA OT




Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS phlyara

Qusuueckue s6NeHUs 6 npupooe: TPUMEPbl JABWXKEHHS C Pa3IMYHBIMU
CKOPOCTSIMU B KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTJIMBBI, ABWXCHUC IIJIAHCT ConneyHon CHUCTCMBI,

130 PEaKTUBHOE BMKEHHUE KUBBIX OPraHU3MOB, PblYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO NaBJICHUS Ha JKUBOW OpraHW3M, IUIaBaHWE PBIO, BOCIPHUITHE
3BYKOB XHUBOTHBIMH, 3€MJIETPACEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea: CHUUAOMETP, NATUMKU IIOJOKEHHUS, PACCTOSHUA M
YCKOpPEHUS, JUHAMOMETp, IOAIUMIHUKU, PpAKEThl, pblYar, MOABMWKHBIA M

131 HEMOJIBWKHBIM OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHW3MBI B OBITY,

' cooOmrarnmecss cocypbl, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
HCTOJIb30BAHUE YIIBTPa3BYKa B OBITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOEHUs

2.1 BemecTBa. Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTRA.
Kpucrannuueckue 1 aMmop¢HbIe Tena

57 JlBmkeHne dactul BemecTtBa. CBA3b CKOPOCTU  JIBWJKEHUS YacTUL] C

' TeMieparypoil. bpoyHoBckoe aBmxenue, 1upPys3us

23 CMaunBaHUE U KaWUISIPHBIE SBJICHUS

2.4 TennmoBoe pacuiupeHue U cKaTue

2.5 TennoBoe paBHOBECHE

"6 Buytpennsas sHeprus. Pabora u Teruionepenadya Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN YHEPrUuu

2.7 Bunel Temnonepenayn: TEMIONPOBOJHOCTh, KOHBEKIUS, U3TyUEHHE
HarpeBanne wu oxnaxaenue Ten. KoauuectBo  temnorel. Y naenbHas
TEIUIOEMKOCTb:

2.8 - 2
O=cm(t,—1)
3aKOH COXpAaHEHWS PHEPIMM B TEIUIOBBIX IMpOIECCaX. YPAaBHEHHE TEIUIOBOTO
OanaHca:

2.9

Q1_Q2 +...=0




Ucnapenne u koHueHcanusa. V3meHeHHe BHYTPEHHEH SHEpPruud B IMPOLECCE

HCHAapCHUA U KOHACHCAIIUU. Kuneunue JKMIKOCTH. YJelbHas TeIioTa

210 napoo6pasopanus: L = Q/m
2.11 BnaxnocTs BO31yxa
[InaBnenne wu kpuctaumsanus. V3MeHeHMEe BHYTpPEHHEH DJHEPIMM IIpU
IUIABJICHUU U KPUCTAJUIM3alMU. Y AeNbHas TeIJIOTa MJIaBICHUS:
2.12 w )
A==
m
BHyTpeHHAA 5HEprus CropaHus TOILUIMBA. Y IeIbHAas TEIJIOTa CTOPAHUS TOILINBA:
2.13 q=0/m
2.14 [Ipunuummns! padotel TeroBbix asurareneil. KITJ[ teroBoro npuratens
IIpakmuyeckue pabomul
N3mepenue yaenpHON TEMIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJIyYEeHHOTO BOJOM KOMHATHOM TeMieparypbl (UKCHPOBAHHON
Maccpl, B KOTOPYIO OIlyIIEH HarpeTblii LWINHAP; KOJWUYECTBA TEILIOTHI,
2.15 OTJAHHOTO HAarpeThiM LMIMHIPOM, I10CJI€ ONMYCKaHWs €ro B BOJY KOMHATHOM
TEMIIEPATYPbl; OTHOCHUTEIBHON BIIAXKHOCTH BO3AYyXd; YAEIBHOW TEILIOTHI
IaBieHus Jpaa. MccnenoBaHue W3MEHEHHs TeEMIIEpaTypbl BOXBI  IIPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHA MpPU CMELIMBAHUU XOJOTHOM M
ropsiuei BOAbI; IPOLECCAa UCTTAPEHUS
Qusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSHDKEHUE U KalWLISIPHBIC
2.16 SIBJICHUSI B TPUPOJIC, KPUCTAUIBI B mpupoje, uznydeHue CoHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHl, TYMaHa, UHEs, CHEra
Texnuueckue ycmpoticmea: KalWUISAPbl, IPUMEPBI UCTIOIb30BAaHUS KPUCTAILIOB,
517 KHUJKOCTHBIM TEPMOMETp, AaTUUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUICHMUS
' JIOMOB, TUI'POMETpBI, NICUXPOMETP, MapoBasi TypOHHA, BUTAaTelb BHYTPEHHEIO
CrOpaHHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba Buaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUsI dJIEKTPUUECKOT0 3apsiia




DnekTpuyeckoe mnone. Hanpsk€HHOCTh dnekTpudeckoro mons. [Ipuniun

3.4
CYIEPIIO3UIIMU AIIEKTPUUYECKHUX MOl (Ha Ka4eCTBEHHOM YPOBHE)
15 Hocurenn osnexrtpudyeckux 3apspoB. JleMCTBUE DIIEKTPUYECKOrO IIOJIA Ha
aneKTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH
[TocTosHHBIN 37eKTpUYECKHil TOK. JlefcTBUs 3iekTprudeckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 I=q/t,U=A4/y
DNeKTpUUYECKOEe COPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE CONPOTHUBIICHUE!
3.7 R =pl/S
3akon Oma miist yyactka snekrpudeckoit nenu: [ = U/R
3.8
[locnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB!
e FT—=TT oJ7- R=R
3.9 [TapanienbHoOe cOEAMHEHNE IPOBOJHUKOB PABHOTO CONPOTHUBIICHHUS:
U=U;:;I=I+1;R=—.
ST -7 2
CMeniaHHble COEUHEHMSI IPOBOJHUKOB
Pabora u MmoutHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoyns — Jlenna:
2
3.11 Q=I"-R-t
312 OneiT Opcrena. MarHuTHOE IMoJie MPSIMOrO MPOBOJHUKA C TOKOM. JImHumM
MarHMTHON MHyKIUU
313 MarautHoe 10JI€ IIOCTOSHHOTO MarHuTa. BsauMozelcTBHe IOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO T0JIL HAa MPOBOJIHUK C TOKOM
3.15 Onpitel @apanes. SBneHue 3aeKTpoMarHuTHON HHAyKuuu. [lpasuno Jlenmna
3.16 Ilpakmuueckue pabomol




W3mepeHne  AJIEKTPUYECKOTO0  CONPOTHBIICHUS  PE3UCTOpPa;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; Pa0OTHI AIEKTPHUECKOTO TOKA.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa, BO3HHUKAIOIIETO B IPOBOJIHUKE
(pe3uCTOPBI, JIAMIIOUYKA), OT HANPSDKCHHUS HAa KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH
COIMPOTUBJICHHA OT AJIMHBI IPOBOAHHKA, IUIOIIAAN €ro MOICPCYHOr0 CCUCHUA U
YICTBHOTO COMPOTHUBIICHHUSI.

[TpoBepka mpaBuiia JUist JIEKTPUYSCKOTO HANPSHKCHUS TPHU MOCIICI0BATECIBHOM
COCIUHCHHUU IIPOBOJHUKOB; IIpaBWJIa JIA CHJIBI JJICKTPHYCCKOIO TOKa IIPpU

napajijieJIbHOM COCANHCHUHN IIPOBOJHNKOB (pGSI/ICTOpBI u naMnqua)

Qusuueckue s6N1enHUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE T0JIE 3eMJIH, JApen( moarocoB,
POJIb MAarHUTHOTO TIOJIST JJIsI )KU3HU Ha 3eMJie, MOJIAPHOE CUSHUE
Texnuueckue ycmpoiicmea: >SIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CYETUMUK  DJICKTPUYECKOM  DHEPrUH,  AJICKTPOOCBETUTEIBHBIE  MPHUOOPHI,

3.18 HarpeBaTelbHbIE ANEKTPOIPUOOPHI (mpumepsl), AIIEKTPUYECKHE
MPEAOXPAHUTENIN, BJICKTPOMArHUT, JJICKTPOJABHUTaTeNlb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKkana 3JIeKTpOMarHUTHBIX BOJTH

3.20 JlydeBas mozenb cBeta. [IpsMonMHeitHOe pacIpOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBeta. [lnockoe 3epkano

3.22 IIpenomiieHne cBeTa. 3aKOH NPEIOMIIEHHUS CBETA

3.23 Jucnepcus cseta

3.94 JIunza. Xon syuel B nuH3e. POKycHOE paccTosHUE JUH3bl. OnTHYeckas cuiia

' nun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mpudopsI
IIpaxmuueckue pabomul
#HH#HPar##l13MepeHre  ONTUYECKON CUJIbl COOMpAloIiel JIMH3bI;, (OKYCHOTO
paccTosiHusI COOMpArOIIel TUH3HI (TI0O CBOWCTBY PaBEHCTBA Pa3MEPOB MpeAMETa 1
M300paxKeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (QoKyce), moKa3aTens

3.26 IIPEIOMJIEHUS CTEKIIA.
###Par###lIccnenoBanne CBOMCTBA M300pa)KEHUs, MOJYYECHHOTO C TTOMOIIBIO
coOuparomeld JIMH3bI; U3MEHEHUs (OKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yTja MHpeJOMJICHUS CBETOBOIO Jiyya OT yIJia MajeHHsl Ha
TPAHUIIE «BO3IYX — CTEKIION

3.27 Quzuueckue aenenusi 6 npupoode: 3armenusi ConnHua u JlyHel, 1BeTa Ted,




ONTHYECKHE SBJIEHUS B aTMochepe (11BeT Heba, pedpakius, paayra, MUPax)

Texuuueckue ycmpoiicmeéa: OUYKH, TIEPUCKOIN, (oToammapar, ONTUYECKUE

3.28
CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
il PagnoaktuBHOCT. Anb(da-, OeTa-, ramma-usnydenus. Peakuun anbda-u OGera-
' pacnana
4.2 OmneiTel Pe3epdopaa no paccesauro anbda-dactuil. [ImanerapHas Moaens aToma
4.3 CocrtaB aTroMHOr0 sifpa. M3oTomnsl
4.4 [lepuon nmonypacnajga aTOMHBIX siAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOIO U MaCCOBOTO YHMCE
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIM pPaJUOaKTUBHBINA (oH,
4.6 KOCMHYECKHE JIyYd, PAJAMOAKTHBHOEC W3IyYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JEHUCTBUE PAANOAKTUBHBIX U3IyYEHUN HA OpraHU3M 4YeJIOBeKa
47 TexHuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIbHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHad SOHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI JIA1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



