MVYHULIUITAJIBHOE BIO/DKETHOE OBILIIEOBPA3OBATEJIBHOE VUPEXIEHUE

HOBOJIAJIMHCKOI'O MYHUILIUITAJIBHOI'O OKPYT'A

«CPEJIHAS OBIIEOBPA3OBATEJIBHA S HIKOJIA Nel0»

COI'JTACOBAHO

3amectutens gupekropa no YBP MbOY

HMO «COIII Nel0»
Koportkux A.A.

« 01 » centsa0ps 2025r.

YTBEPXIEHO

TBepaoxiieboB A. A.

npuka3 Ne68/2 -on

oT « 01 » certs6ps 2025r.

PABOYAS ITPOI'PAMMA

Hutexkrop MBOY HMO «COILINe10»

MYHULMMNAJTIbHOE
BIOKETHOE
OBLWEOBPA3OBATEJIbH
OE YYPEXAEHWNE
HOBOJAJIMHCKOIO
MYHULIUIMAJTIbHOTIO
OKPYTA "CPEOHAA
OBbLWEOBPA3OBATEJIbH
AA LUKOJTA Ne 10"
2025.11.11 15:35:24
+05'00'

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

115t oOyyaromuxcst 7-9 KjiaccoB

CocTaBUTENN:

Cepreesa Knasaust HukonmaeBHa
ITynpaukoBa Kpuctuna CepreeBHa

1. JIo6Ba, 2025r.



HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (10 KjaccaM), NpeajaraeT NpuMEpHyI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboUyell MporpaMMBbI 10 y4eOHOMY TIPEeIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIQJ] B E€CTECTBCHHOHAyYHYI0 KapTUHY MHDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusI COCTOMT B (POPMHPOBAHWUM E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

HAY4YHO OOBSCHATD SIBIICHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
UHTEPIIPETUPOBATh JIaHHBIE M HCIIOJIb30BAaTh HAy4YHbIE JIOKA3aTeIbCTBA JIJIst
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yrounmx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [IK4BH).

Henu uzyvyenus puznku:
npuoOpeTeHNne MHTEpeca M CTpeMJICHUs OOydYaroluxcsi K Hay4YHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpoOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara HM3Y4YEHHUs OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX cepax Oymyieit mpodeccuoHaIbHON
NeSATEILHOCTH, CBSI3aHHOU C (DM3MKOM, MOATOTOBKA K JaJbHEHIIeMy OOyYEeHUIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3TUX Lened nporpamMMmbl 10 (UM3MKE HA YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npUOOpETEeHNE 3HAHUM O AMCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNE YMEHHMM OINUCHIBaTh W OOBACHATH (PU3UYECKHE SIBICHUS C
UCITOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCIOJIb30BAHHEM
bu3HYeCKUX MOJIEeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ MHGOpMaLUe (PU3NUECKOro CoAep KaHusl, BKIHOYas
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GU3MKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYECKO HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenwo), B 9 kinacce — 102 ygaca (3 yaca B HeJeI0).

[Ipennaraemseiii B mporpamMmme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO 3K3aMeHa 1o (pu3uke.
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COJEP XAHME OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
®dusnueckre npuOOPbl U NpPOLEAypa MNPSIMBIX H3MEPEHUN aHaJOrOBBIM H
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUOOpa.

N3mepenne paccTOsTHUM.

N3mepenne 06bEMa KUAKOCTU U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepenne temmeparypbl MPU MOMOIIM XKUIAKOCTHOTO TEPMOMETpa M JaT4HMKa
TEMIIepaTyphl.

[IpoBeneHne ucciaenoBaHMUs MO MPOBEPKE TMIIOTE3bI: JAIBHOCTD MOJETA INAPHKA,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA IyCKAa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne uactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelcTBue YacTHIl
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJBIX
(KpUCTAJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M X aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JABUKEHUS.
Hab6mronenue nuddysuu.
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HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHEe Tel Kak NpPUYMHA
U3MEHEHUSI CKOPOCTH JBW)XEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBUS Tesl. Cuiia ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B NpUpPOAE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOAECHCTBUIO TEI.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MITM IIapHUKa M0 HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OnbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHHUSI CKOJIBKEHHUSI OT Beca TeJa
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus
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TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lneBMatuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKHUJIKOCTH OT TIyOWHBI. ['mapocrarnueckuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000si0uku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBinenue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CHJIBI OT 00bEMaA MOTPYKEHHOM YacTh Tena U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeNa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUAKOCTHU, OT 00bEMaA MOTpyKEHHOM B KUJKOCTh YacTH Teja U OT
IJIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U OMpPEACICHUE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.
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Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHWUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.

8 KUIACC

Paznen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u aMmopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHNE U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JIABJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermoBbix aBurareneid KIIJ[ temoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JIBUKEHUSI.
HaGmonenune nuddysuu.
HaOmronenne ssBiieHUi cMaYMBaHUS M KaITMJIISIPHBIX SIBJICHUM.
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HabGnroneHue TemioBoro paciupeHus Teu.

W3MmeHeHne paaBieHUs Tra3a MpH H3MEHEHHH OO0bEMa U HArpeBaHUU

OXJIaXKICHUH.

[IpaBuiia U3MEpEHUs TEMITEPATYPBI.

Buas! Tertonepenaym.

OxJtaykieHue Ipyu COBEPIIEHUU pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaOnroneHue kumeHus.

. HabmroneHue mocTostHCTBa TeMIepaTyphl IPH TUIaBICHUU.
. Mojenu TeINIoBBIX ABUTATEICH.

Jlabopamopuvie pabomul u onvimol.

OnbITE IO 06Hapy>1<eHH}0 ,[[GﬁCTBPISI CUII MOJICKYIIPHOI'O IIPUTAKCHHAA.
OnewITH IO BBIpAIIMBAHHUIO KPUCTAIIOB HOBapeHHOI;’I COJIKM UJIK Caxapa.

01051

OnpIThl MO HAOJIONECHHUIO TEIUIOBOTO PACUIMPEHMS Ta30B, )KUIKOCTEH M TBEPIBIX

TeN.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULIA.

OHBITI)I, ACMOHCTPUPYIOIIHUC 3aBHCHUMOCTb HABJICHHUA BO34YyXa OT CI'oO 00BEMa H

HarpCBaHUA UIIW OXJIAKIACHUS].

[IpoBepka TruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B

TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Ha6HIOII€HI/IC HN3MCHCHMUS BHYTpCHHeﬁ OHCPI'UHU TCJIa B PC3YJIbTATC TCILIOIICPCaAAYN

¥ pabOThI BHEIIIHUX CHII.

HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei

BOJIBL.

OHpCIIGJ'IeHI/Ie KOJIMYECTBA TCIIJIOTHI, IMOJYYCHHOIO BOI[Oﬁ Inpu TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.

Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue nmpoliiecca UCHapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHONW TEMIOTHI MUIABICHUS JbJA.
Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [[Ba poaa dieKTpUuecKux 3apsaoB. BzanmoneiicTBue

3apsoKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTH — CHIJIBI
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€IIaMu).

B3aUMOJIEUCTBUS

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun

CYNEPHO3ULIUH IIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBatenbHOE M mapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3auMoAelCTBHME  IOCTOSIHHBIX ~ MarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnIp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOoMCTBO M AEHCTBUE IIEKTPOCKOIIA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOAHUKY U TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JleiCcTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. I"'a30BbIi1 pa3ps.

. I3Mmepenune cuiibl TOKa aMIepMETPOM.

. I3mepenune 3JIeKTpUYeCKOro HanpsiKeHUsI BOJIbTMETPOM.

. Peocrar n marazuH cCOnpoTUBIICHUM.

. BzaumoieicTBre NoCTOSSHHBIX MarHuTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTA.
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MonenupoBaHue€ MarHUTHBIX MOJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.
MarauTHoe 1nose Toka. DJIEKTPOMAarHur.
JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.
OneiTel @apajes.
3aBUCUMOCTh  HAIIPaBJICHWS  WMHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnpIThl IO HAOTIOJEHUIO 3JEKTPU3ALMH T MHAYKIIMEN U P COIPUKOCHOBEHUH.
HccnenoBanue IEHCTBUS 3JIEKTPUYECKOTO OIS HA IPOBOJIHUKYU U TUDJIEKTPUKH.
C6opka u npoBepka padOoThI JEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
W3mepenure U peryaupoBaHie CHIIbI TOKA.
N3mepeHne U peryampoBaHue HAMIPSKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucTrop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHHUS
IPOBOJIHUKA OT €r0 JJIMHBI, IUIOMIA/IA MONEPEYHOI0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuia CIIOKEHUS HAMPSHKEHUI TP MOCIEA0BATEIbBHOM COEAMHEHUN
JBYX PE3HCTOPOB.
[IpoBepka npaBuiIa JUIsl CUJIBI TOKA MPY MapaJIEIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCMMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 JAMIOYKY, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KII/] narpeBarerns.
HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TTOCTOSIHHBIX MAarHUTOB.
M3yyeHne MarHUTHOTO TOJI TOCTOSIHHBIX MAarHUTOB MpPU UX OOBEIUHEHHH U
pa3elICHUH.
HccnenoBanue 1EHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OneITBl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl B3aWMOJECHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKAa M HalpaBJICHUs TOKA B KaTYIIIKE.
N3yyenue AeiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u nusyuenue paboThl JJIEKTPOIBUTATES.
N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.
OnBITHI 110 UCCIEAOBAHUIO SIBJICHMS MIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUH 3HaYeHUs! U HapaBJICHUs] HHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepsbiii 3ak0H HptoToHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaIbHAS SHEPTUS TeJa, TOJAHITOTO Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxaroi npyxxuHsl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

HabGnrogenne MexaHMuecKoro IBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHME MYTEN U TPAEKTOPUM ABUKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JIBUKEHHS.

HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaGmronenne MeXaHWYECKUX SBJIICHUM, TMPOUCXOJSANIMX B CHCTEME OTCuéTa
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBHWKEHUU OTHOCHUTEIBHO
kKaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHUS T€JIa OT MACCHI TEJA U IEMCTBYIOIIEH HA HETO CUJIBI.
HabGnronenue paBeHcTBa CUII IIPU B3aUMOJICHCTBUH TET.

W3MeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.
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Ilepenaya umIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

HabGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOW OHHEpPruM MNpH ABMKEHUU Tela TMOJ JEHCTBHEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue Tpakra JIsl pa3roHa U JaJlbHENUIIEr0 PABHOMEPHOTO JIBHXKCHUS
HIapUKa WIHA TEJIEKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHHUS OpycKa MM JBUKCHHS IIapUKa I10
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHHUs Teaa IMIPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKJIIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €cClii NMPU PAaBHOYCKOPEHHOM [BIKEHUH 0O€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCSITCS KakK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbl TPEHHUS CKOJBXKEHHSI OT CHUJIbl HOPMAaJbHOTIO
JIaBJICHHSL.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHMHM Tela IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenre paboThl CUIIbI YHOPYTOCTH NMPHU MOABbEME Ipy3a C HCIOIb30BAaHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaimieHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
NornepeyHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  paclIpoOCTPaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIbTPa3BYK.
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Hemoncmpauyuu.

Hab6nronenue xoneGanuii T€ MO ASUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HaOnronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH NIEPHO/IA KOJICOAHUM MOJBEIICHHOTO K HUTHU Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYNKUHHOTO MASTHHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOAa KOJEOaHUU MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJACHHUS.

Paszgeua 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BOJHOBBIE CBOIICTBa
CBETa.

Hemoncmpauuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoistHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3ydeHne CBONUCTB 2JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOUILHOTO TelieoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosmHeHOE
pacrnipoctpanenue cBera. 3atMenusi Connina u JIlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.
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Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onrnueckas cucrema. bimsopykocts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HptoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xopx jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

. Moxenp riaza.
. Paznoxxenue 6eoro cBera B CIEKTp.
. [Tonydenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHune XxapakTepucTUK U300paxKeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanye 3aBUCUMOCTH YIUIa MPEJIOMIIEHHS CBETOBOTO JIy4a OT yIJia NaJcHUs
Ha FPAHULE «BO3TYX—CTEKIIO.

[Toy4yenune n300pakeHU# ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITHI 110 BOCHPUATHUIO LIBETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 LIBETOBbIC
GbUIBTPHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norniomenne cBeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HM3zoromsl.  PagunoakTuBHBIE
npeBpatenus. [lepron nmonypacnana aTOMHBIX SI€EP.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b Maccel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3neprun CosHIa U 3BE3I.

Snepnas sHepreTuka. JleMCTBUS DPAAMOAKTUBHBIX H3JIy4YEHUW HA JKHUBBIE
OpTaHU3MBI.
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Hemoncmpauyuu.
CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTtp Bogopoza.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3nydeHus: IPUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTUM YACTHUIBI M0 TOPMO3HOMY MYyTH (I10
dotorpadusm).

W3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJTh TIPEAHA3HAYECH /I CHUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ACSATEIBHOCTHBIA XapaKTep JAHHOTO pas3jielia pean3yeTcs
32 CY€T TOro, 4YTro OOydYarIIMecs BBIMOIHIIOT 3aJaHus, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
¢dbuznyecKkue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MIOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUYHbIE METO/bI UCCIEAOBAHUS (DU3UUECKUX SIBJICHUN, B TOM

YuUCJIe 1JI1 MPOBEPKU TUIOTE3 U MOTYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBHI HamOOJee BaXHBIX TOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTHUH, HapUMeEp, MPAKTUUECKOTO HUCIOJIb30BAaHUS PA3TUYHBIX UCTOUHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pPE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
- NPOSBICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;
- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUHU OOIECTBEHHO 3HAYUMBIX U
ATUYECKUX MpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUMN
busuKy;
- OCO3HaHUE BAXKHOCTH MOPAIBHO-ITUYECKHX MPUHLMIOB B AEATEIbHOCTU
Y4EHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS:
- BOCIIPUSITHE OSCTETUYECKUX KA4YeCTB (PU3UYECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUA:
- OCO3HaHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOMIEH KYJIbTYpPHI;
- pa3BUTHE HAy4yHOU JFOOO3HATEILHOCTH, HHTEpeca K HCCIEI0BATEIbCKOM
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJIbTYPbI 310POBbSI 1 IMOIUOHAJILHOT0 0JIATOMOJIYyYHS:
- OCO3HaHME LEHHOCTM Oe3omacHOro oOpa3a JKU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWil O€30MacHOr0 TOBEACHHS Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM U TEIUIOBHIM OOOpPYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;
- ¢(hopMHUPOBAHHOCTH HaBBIKA peIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
- AKTUBHOE YYacTU€ B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa30oBaTenbHON OpraHu3aIuy, ropoja, Kpas) TEXHOJIOTHUYECKOW U COIMAIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUM;
- HIHTEPEC K MPAKTUIECKOMY U3YUEHUIO TPodeCcCrid, CBA3aHHBIX ¢ (PUBUKOM;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS



- OpUEHTAIMs Ha MPUMEHEeHNE (PU3NUECKUX 3HAHUU TSI peIIeHus 3a1a49 B 00J1acTh
OKpY’)Karollel cpelibl, IMJIAHUPOBAHUS TMOCTYNKOB W OLIEHKA HMX BO3MOXKHBIX
MOCIICICTBUUN [T OKPYIKAIOIIEN CPEBI;

- OCO3HaHHE TJOOAIHHOTO XapakTepa 53KOJOTHYECKHX IMpoOJIeM M MyTed Hux
pelieHus;

8) ajpanTauuMu K HU3MEHAIIMMCH YCJAOBMSM COLUMAJIBLHOM W TPHPOAHON
cpeabl:

- TOTpeOHOCTh BO B3aMMOJICCTBUU MPU BBIMOJHEHUHM HCCIICAOBAaHUN U MPOEKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

- TIOBBIIIEHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4Y€pe3  IPaAKTUYECKYIO
JICATEIILHOCTD;

- MOTpeOHOCTh B (DOPMHPOBAHUHM HOBBIX 3HAHUN, B TOM YHUCJE (OPMYITUPOBATH
UJIe, TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

- OCO3HaHHWE JNe(PHUIIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00JIACTH
busuky;

- IUTAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETECHUU HOBBIX (PM3UUECKUX 3HAHUM;

- CTpEMJICHUE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOJILI, OOIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

- OIICHKa CBOMX JEWCTBUM C Y4Y€TOM BIMSHHMS Ha OKPYXKAIOIIYIO Cpenay,
BO3MOKHBIX TJTOOQIBLHBIX ITOCJICACTBUI.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOeHHUS TporpamMmbl M0 (U3MKE Ha ypPOBHE OCHOBHOIO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCaIbHbIC YUCOHBIC ICHCTBU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JJornuyeckune aelcTBUA:

BBISBIIATH U XapaKTEPHU30BaTh CYIIICCTBECHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABJIMBATh CYIIECTBEHHbIM TMpU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U TPOTHUBOpPEYHUsT B paccMaTpuBaeMbIX (pakTax,
JAHHBIX ¥ HAOIFOJACHUSIX, OTHOCIIITUXCS K (PU3HMUESCKUM SIBICHUSM;

BBISIBIIATH TTPUYUHHO-CJICICTBEHHBIC CBSI3H MPU M3yUYCHUH (HU3UUECKUX SBJICHUNA U
MPOLIECCOB, JAENaTh BBIBOABI C HUCHOJIb30BAHUEM ACAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKIIOUEHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSA3SX (DU3NYECKUX BEITUYMH;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO perieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB PEILIEHUs, BHIOOp Hanbosiee MOIAXOMASILErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATEIbCKUIM HHCTPYMEHT MO3HAHNUS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NICCKOTO SBIICHUS;
OLICHMBAaTh Ha MPUMEHMMOCTh M JOCTOBEPHOCTb HMH(OpMAIMIO, MOJIYYEHHYIO B
XOJI€ UCCIIEI0BAHUS WM HKCIIEPUMEHTA;

CaMOCTOSITENILHO  (popMynHpoBaTh 00OOIIEHHS U BBIBOABI IO peE3yJbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOLECCOB, a
TaK)K€ BBIJIBUraTh MPEANOJIOKEHUSI 00 HMX pPAa3sBUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

IPUMEHATH Pa3INMYHbIe METOIbI, MHCTPYMEHTHI M 3alPOChI MPU MOUCKE M 0TOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW ydeOHOM (u3myeckoi
3a]a4H;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETHPOBATH  HHPOPMAIIIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

CaMOCTOATENLHO BBIOMPATh ONTUMANIBbHYIO (DOpMY IIpeACTaBICHHUS HHPOpMALUU U
WUTIOCTPUPOBATh PelllaeMble 3a7aul HECJIOKHBIMU CXEMaMHu, AuarpaMMaMu, HHON
rpaduKoil ¥ KX KOMOWHAIUSIMU.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1elCTBUA:

B XOJI€ O0CYXJIeHHs y4eOHOTro MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoOT U
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
W€, HAlCJICHHbIE Ha pPELIEHUE 33Jaud M MOJJep)KaHue OJaroxenareabHOCTH
OOIICHU,

COMOCTAaBIISATh CBOM CYXIECHHUSI C CYXACHUSMHU JIPYTUX YYACTHHKOB JIMAJIoOra,
OOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUI;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3WYECKOro OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHMMAaTh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWNBUAYAIbHON
paboThI U PEIIEHUH KOHKPETHOU (PU3nUYecKo mpoOieMbl;

OPUHUMATDH 1I€JTU COBMECTHOM NEATENbHOCTH, OPraHU30BbIBATH JNEHCTBUS MO €&
JOCTHKEHHUIO: PACIPENesaTh PO, OOCYXIaTh MPOLECChl W  PE3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;



BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O PE3yJIbTaTa MO0 CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYs CBOU AEHUCTBHS C APYTMMH YIE€HAMU KOMaH/bI,
OLICHMBATh KayeCTBO CBOEro0 BKJIaJa B OOUMH NOPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIusX, TPEOYIOMUX IS
perieHus GU3NIECKUX 3HAHWM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AaX MPUHATUS PEIICHUH (MHIWBUAYAJTbHOE,
MIPUHATHE PEILICHUS B TPYIIE, IPUHITHE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJISITh aJrOPUTM pelIeHHs (PU3NUYECKON 3a/aud WM TulaHa
UCCIIEIOBAHUS C YUYETOM MMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpejiaraéMble BapUaHThI PEIICHUH;

JieJaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh aJCKBaTHYIO OLEHKY CUTYaIlMU U MpeJiarath jiaH €€ U3MEHEHUS;
OOBSICHATh TMPUYUHBI JOCTHKEHUS (HEJOCTHKEHUS) PE3yIbTaTOB NESITEIBLHOCTH,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JICITCIBHOCTh (B TOM WYHCJIE€ B XOJ BBHIIIOJHCHUS
(U3UYECKOTO HCCIEIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIINXCS CUTYyal[ui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM;

CTaBHTh ce0s Ha MECTO JIPyroro 4ejlioBeKa B XOJI¢ CIopa WM JUCKYCCHHM Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHHUS U JIOTUKY JIPyTOro;

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY NpPH pPEIICHUH (PU3MUECKUX 3aaad WIAd B
YTBEPKJACHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K konIy oOyuenus B 7 kJjacce rnpeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCITOJIB30BaTh TOHATHSA: (PU3NYECKHE M XHMHYCCKHE SBIICHUS, HaOJIOJCHUE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHHMIBI (DU3UICCKUX BEIMYWH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOER),
TpaeKTOpHsi, PaBHOJACHCTBYIOIIas cuia, nedopmarus (ympyras, MmiacTUYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBL;



paznuuath sBiAeHUS (aud@dy3usa, TEIIOBOE [BWKEHHUE YaCTUI[ BEIIECTBA,
PAaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBMKECHHME, NHEPLMs, B3aUMOJICUCTBUE
T€Jl, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAILCHMS, Nepenada
JaBJE€HUs TBEPABIMHU TEJIaMH, XHUJIKOCTAMU M razaMu, aTMOC(EpHOE [aBJICHUE,
IUIABaHUE TEJ, MPEBPALICHUs MEXaHMYECKOW OHHEPrHMHM) IO OMNMCAHHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIUMX JaHHOE
duznyeckoe sBICHNUE;

pacro3HaBaTh MpPOSBICHUE H3YUYCHHBIX (PU3MUECKHUX SBICHUHA B OKPYKAIOIIEM
MHUpE, B TOM 4YHClIe (PU3UYECKHE SIBICHUS B NIPUPOJE: NPUMEPHl JIBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B )KMBOW M HE)KUBOW MPUPOJIE, JCHUCTBUE CUIIBI TPEHUS B
OpUpOJICe U TEXHHUKE, BIMSHHE aTMOCHEPHOTrO JaBJICHHUS Ha >KUBOW OpraHH3M,
IUTaBaHUE PHIO, pbIYard B TEJI€ YEJNOBEKa, MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3ajJauy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PUIUUECKUX
SIBIICHU;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PUIUUECKUE SIBJICHUS, HUCIOJIb3YS
¢usnueckue BenUUHMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSA CKOpPOCTb, CHJIAa YIPYIOCTH, CHJIa TSKECTH, BEC Teja, CHIa
TpeHMsl, JaBjeHHE (TBEPAOrO Tena, >KUAKOCTH, ra3a), BBITAIKUBAIOLIAS CHUIIA,
MexaHuyeckas padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PHUIHMEeHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M IOTEHLUUAJIbHAS SHEPTHsl), IPU
ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOIb3YEMBIX BEJIMYUH,
uX O0O3HAUYEHUsS U EIUHULBl (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEJIMUMHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTh
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
npaBuia CIOXKEHHs Cuil (BHOJb OJHOM mpsAMoi), 3akoH ['yka, 3axoH Ilackans,
3aKOH ApxuMmena, MpaBUJIO pPaBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOM OSHEpruu, IpU OSTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyallMd MPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7ayd B 1-2 AeicTBUs, MCMONB3yd 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a7aud
3alliChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U



IPOBOANUTDH PACUEThl, HAXOIUTH CIIPABOYHBIC TaHHBIC, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYCHHON (PU3NYECKOMN BETUUHHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPHU MOMOIIN (PU3NIECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE IPEIIOIOKEHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3ynbTaT, HaXOAUTh
OLIMOKH B XOJI€ OTBITA, /IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (DU3MUECKUX SBICHUM WM (PU3NIECKHX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIEMBbIE MPEAINOJIOKEHUA, COOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOT0 O0OpYylOBaHUs, 3alUChIBATh XOJ ONbITa U
(opMyIIMpOBaTh BHIBOJIBI;

BBITIOJIHSATH MPSMbIE H3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl TeJia, 00bEMa, CUITbI
U TEMIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3aIlMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOIPETHOCTH
VU3MEpPECHUMN;

IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OAHOU (PM3UYECKON BETUUYUHBI OT IPYroi
C UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHH JIBHXKEHHS Tela, CHUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJUJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT O0BEMA MOTPYXKEHHON YacTU Tela U OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUS TE€J, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM y4€OHOTO MCCIEIOBaHUS, COOUPATh YCTAHOBKY U
BBIMIOJIHATh ~ U3MEPEHUs, Cleays MpeajoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynbTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
NPEMJIOKEHHBIX Tabmul, W TpadukoB, JenaTb BbIBOABI IO PE3yJIbTaTaM
UCCJIEI0BAHNS;

IPOBOJANUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrOo Tela, CUila TPEHHUsS CKOJIbKEHUsS, NIABJICHHE BO3IyXa,
BBITAJIKMBAIONIASl CHUJIA, JIEWCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTH TEO,
KO3 (PUIIMEHT  MOJE3HOro  JACMCTBUS  NIPOCTBIX  MEXAaHU3MOB),  CIEIys
OpEJIOKEHHOW  MHCTPYKUUHU: TpPU  BBIMOJIHEHUH  HU3MEPEHHM  coOupathb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
cOONI0JaTh MpaBWJa TEXHUKU O€30MacHOCTH TMpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TMPUHIUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOIIAIOUIMeCs] COCyAbl, OapoMmeTp, pblyar,
MOJIBUYKHBIA M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOAIIMUITHUKH, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMI0O O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW >KM3HU ISl OOECIeUeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;
OCYILECTBISATh OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUA W IIyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;
UCIIOJIb30BaTh TMPHU BBIIOJHEHUH YYE€OHBIX 33JaHU  HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEPIKAHUSA, CIIPABOUYHBIE MaTE€pPHAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOILLIEHHUS HAa OCHOBE
2—3 UCTOYHHUKOB HH(POpMAIH (PU3NIECKOTO COJEPKaHUs, B TOM YHCIIE MTyOINIHO
Jenatb KpaTKue COOOIIEHHMST O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
UCCJIEOBAHUM, IIPU 3TOM TIPaMOTHO HCIIOIb30BAaTh HW3YYEHHBIM ITOHATUWHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBINOJHEHUM YYEOHBIX IMPOEKTOB U  HUCCIEJOBAaHMHM  paclpeneniThb
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBHIBAsE MHEHUE OKPYKAFOLIUX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCITIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKEHHE aTOMOB
U MOJIEKYJI, arperaTtHble COCTOSIHHS BEILIECTBAa, KPUCTAUIMYECKUE U amMOopQHbIE
T€Ja, HACBHIIICHHBIA W HEHACBIIIEHHBIM Nap, BIAXHOCTb BO3yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATENb, SJIEMEHTAPHbBIN JEKTPUUECKUH 3aps/l,
AIEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUYECKUI
TOK, MAarHUTHOE T10JIE;
pasnuyaTh SBJIEHUS (TEIUIOBOE PACIIMPEHHUE U CKAaTHE, TEIUIONEpeaayda, TEMIOBOe
paBHOBECHE, CMayuMBaHWE, KAaNWUISPHBIE SBJICHUS, HCHApEHHE, KOHIEHCALWs,
IUIaBJIEHUE, KpHUCTauIM3anus  (OTBEpACBAHUE), KWUIIEHHE, TeIulonepeaaya



(TemIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHUE), ANEKTpU3aLUs TEI,
B3aMMOJICHCTBHUE 3aPAIA0B, NEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O ITOJISI HA NTPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHasi MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYXKaIOIIEeM
MUpE, B TOM YUCJIe PU3NYECKUE SBJICHHS B IPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTAIUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SBJIEHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMid, Apeid MoJ0CcCOB, pOIb MATHUTHOTO TMOJIS JUIS KU3HU Ha
3emiie, MOJSPHOE CHUAHHME, MPU STOM NEPEBOJIUTH IPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIICIISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3YyUYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nuecKkue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, yAENbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IUJIABIICHHUS,
yaelbHas TEIJIOTa MapooOpa3oBaHUs, yJeJdbHAas TEIUIOTa CropaHusl TOILIUBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEJbHAs
BJII&XHOCTb BO31yXa, DOJIEKTPUYECKUM 3apsl, CHJIa TOKA, DIJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTUBJIEHNE NPOBOJHMKA, YIEJIBHOE CONPOTHUBIICHUE BELIECTBA,
paboTa M MOILIHOCTh 3JEKTPUYECKOTO TOKa), IpH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUsS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKYI0 BEJIMYMHY C APYTUMHU BEITUYMHAMH, CTPOUTH I'paUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
OCHOBHBIE ITOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKONM TEOPUU CTPOCHHMS BEILECTBA,
IOPUHLIMII CYNEpPIO3ULUU NoJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUS
3apsnaa, 3akoH OMa Ju1s ydacTka 1enu, 3akoH Jkoynsa—JIeHna, 3aKoH COXpaHeHUs
HHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alUCHIBAThH €T0
MaTeMaTHYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TE€d, B TOM UYUCJIE U B KOHTEKCTE
CUTyaluu IPAKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH 0ObSICHEHUE U3 1—2 JTOrM4YeCcKuX IIaroB ¢
ornopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (PM3NUYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemiath pacu€THble 3a7ayd B 2—3 JEHCTBHS, MCIONB3YSd 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIUChIBATh KPATKOE YCJOBUE, BBISBISITH HEAOCTATOK JAHHBIX MU PEMICHUS



3aJauM, BHIOMpATh 3aKOHBI U (OopMynbl, HeoOXOoAMMBbIE i €€ pelieHus,
IPOBOANUTH PACUETHI U CPABHUBATH MOJYYEHHOE 3HAUCHUE (PU3UUECKON BEITMYUHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3HMUECKHX
METO/IOB, HCHOJNBb3ys ONHCAHHE UCCIENIOBAHUS, BBIICIATH MPOBEPSEMOE
MPEAINOJIOKEHNE, OUEHUBATh MPABWIBHOCTh MOPSAAKAa NPOBEIECHUS MCCIEIOBAaHNUA,
JieaTh BbIBOJIBI;

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HArpeBaHus NIpH
U3Jy4eHUH OT LIBETa H3IydYaromed (MOorIonarmei) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyallU3alllsl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 000pydoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

BBIIOJIHATh IPSMBIE HW3MEPEHHsI TEMIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3JlyXa, CUJIbl TOKA, HAINPSOHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C Y4ETOM
3aJJaHHOW a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (DU3UYECKON BETUYMHBI OT JAPYTOM
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUNl  (3aBUCUMOCTH  COIPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEeHHS] M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWS Ha TNPOBOAHHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBAaTh  MCCIEIOBAHUE,
coOupaTh YCTaHOBKY U BBIMOJIHATh MU3MEPEHUS, CIIeIysl MPEJI0KEHHOMY IUIaHy,
(buKCcHUpOBaTh Pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJI€ TaOIUI[ U rpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpPEeHHUs  (PU3MYECKUMX  BEIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHeAysd MpPEMJIOKEHHOW WHCTPYKIMU, W BBIYHUCIATH 3HAUYECHUE
BEITUYNHBL;

COOIOJIaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh MPHUHIIUILI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HA UX ONUCAaHUA (B TOM YHUCIE: CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETP, MapoBasi TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUMK IIICKTPHUECKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeNbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKa), MCIOJb3ysd 3HAHUS O CBOWCTBAX (DM3MYECKUX SIBICHUN U
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTETbHBIE MPUOOPHI TI0
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETP, JABUrATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYCHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPAKTUYECKOro
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0€30MacHOCTH MpPHU OOpAIEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;
OCYHIECTBJIATh NMOUCK MHGpopMaiuu Gu3nueckoro cojepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUN U MYTEM CPaBHEHUS JIOMOJTHUTEIBHBIX UCTOYHUKOB
BBIJICTISATh MH(OPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU MM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TPU  BBITIOJIHEHUH YYE€OHBIX 3aJaHU  HAay4YHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUs, 00001ast
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COJACpKAHUS, B TOM
yucie myOJuYHO MPEeNICTaBIATh Pe3yJIbTaThl MPOSKTHOW WM UCCIEI0BATENbCKOU
JNESITEIbHOCTH, TMPU 3TOM TPAMOTHO HCIMOJIb30BaTh HM3YUYEHHBIM TOHSITUWHBIN
anmnapar Kypca (U3MKU, COMPOBOXKIATh BHICTYIVICHUE MTPE3CHTALINEH;
IPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HMCCIIENOBAHUN (PU3MUYECKHUX IPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUUM C TOCTaBICHHBIMU
3aJlayaMu, CJIEUTh 32 BBIIIOJIHEHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIEHUBATh COOCTBEHHBIN BKJIA] B JEATEIbHOCTh IPYIIbI, BRICTPAUBATH
KOMMYHUKATUBHOE  B3aWMOJICMCTBUE, TPOSBISAS  TOTOBHOCTh  pa3peuiaTrh
KOH(DIUKTHI.

K xoHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIONb30BaTh MOHATHA: CHUCTEMa OTCYETA, MaTepuaabHas TOYKA, TPAEKTOPHUS,
OTHOCHTENBHOCTh ~ MEXaHWYEeCKOro  ABWXKeHMs, jAedopmanus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
NEPErpy3KH, UEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSKECTU TBEPIOTO
T€a, PaBHOBECUE, MEXAHMYECKHE KOJIeOAHWS U BOJHBI, 3BYK, MH(QPA3BYyK H
yIbTPa3BYyK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JATbHO30PKOCTh, CHEKTPHlI UCIYCKAaHUSA W TOTJIOUICHUS, ajbda,
OeTa- ¥ raMMa-u3J1y4eHHUsI, U30TOIIbI, s/IEPHAsI SHEPTETUKA;

pasnuyath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJUHEIHOE [BUXKEHHE, CBOOOJHOE TAaJECHUE TeEJ,
pPaBHOMEpPHOE MABI)KEHHE IO OKPY)XKHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JBUKEHHE, KojeOaTeNbHOE ABIKEHUE (3aTyXalolIe U BRIHYKICHHBIC KoeOaHus),
pE30HaHC, BOJHOBOE  JBWXKECHHE, OTPaKEHUE  3BYKa, MPSAMOJIMHEHHOE
pacnpocTpaHEeHUE, OTPAKEHUWE U IPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPATbHBIX
[[BETOB, JWCIEPCHs CBETa, €CTECTBEHHAs pPaJMOaKTUBHOCTh, BO3HHKHOBEHHE
JUHEHYATOTO CHEKTpa M3JIYYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM
mMupe (B TOM uucie (pu3udecKkue SBICHUS B MPUPOAC: MPWIMBHI U OTIHUBBI,
nemxkeHne 1iaHeT CONHEYHOW CHCTeMBl, pPEaKTHBHOE JBHIKCHHE >KHBBIX
OpPraHMU3MOB, BOCIIPUSITUE 3BYKOB JKMUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUEcKoe
JeiCTBUE BUIAMMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3JIY4YEHHH,
€CTECTBCHHBII pPagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (U3HUUECKUX SBJICHUIA;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel M (UINYECKUE SBICHUS, HCIOIB3YS
dusznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tena IpH
HEPaBHOMEPHOM JBW)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHUs, Cujla YNpPYyrocTH, CUia TSKECTH, YCKOPEHHE CBOOOAHOIO IMaJieHus,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEeXaHHueckas padoTa M MOUIHOCTH,
NOTCHIIMATbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
MOTEHIIMATbHAST SHEPTUsl C)KATOM MPYKWHBI, KHUHETUYECKAash JHEPTHs, MOJHAs
MEXaHUYECKasi YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeb MPEIOMIICHUS CpeAbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HAaueHUsT W EeAUMHUIBl (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BETNYNH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MYCCKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl DJHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHUS, IPUHIIHUI
CYNEpIIO3ULIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['anmunesi, 3axoHbsl HbiOTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS U TIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOI0 W MACCOBOTO YHCEN TIPH SACPHBIX PEAKIHAX, TIPH dTOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCBhIBATh €r0 MaTeMaTHUYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE TMPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh PHUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I1aroB C OMOpOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (HU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
WCITOJIB3YsI 3aKOHBI U (DOPMYJTBI, CBS3BIBAIOIINE (DU3MUCCKIE BETUIHHBI: HA OCHOBE
aHaKM3a yCIIOBHUS 3a/1a4 3alMCHIBATh KPATKOE YCIIOBHE, BBISABIIATH HEIOCTAIONTHE
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbl, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HAYCHUS (PU3NICCKON BEITUIHHEL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PENIUTh NPH IMOMOITN (HHU3UICCKUX
METOJ/IOB, HCIOJNB3ys OINHCAHHE UCCIENIOBAaHUS, BBIICISATH MPOBEPsSEMOE
MPEANOJIOKEHNE, OIIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;
MIPOBOJIUTH OMBITHl MO HAOMIOACHUIO (U3WYCCKUX SBICHUNA WA (PU3HUECKHX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHMS YHEPTHH,
3aBUCUMOCTh TEepuojia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl Ipy3a u
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOaHUH,
PSMOJIMHEHOE PacCIpOCTpaHEHHWE CBETa, PaslIOKCHHE OCJIOro CBETa B CIICKTP,
U3YUCHUE CBOMCTB HM300paXEHUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKCHUS
npeaMera B coOuparomield JiMH3e, HaOMIOJICHUE CIUIOIIHBIX U JIMHEHYaThIX
CIEKTPOB M3JIYUYCHHs): CAMOCTOATEIHLHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHNUs, ONTUCHIBATEH X0/ OTBITA U €r0 Pe3yibTaThl, (POPMYyIUPOBAThH
BBIBOJIBL;

MPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX H3MEPEHHUH, ONPEACIIss CpeaHee
3HAUCHUE U3MEPSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBaTh BBIOOD cIOC00a M3MEpeHUs (M3MEPUTEITHHOTO PUO0pa);
MPOBOJUTh  HWCCJCNOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHUMOCTh IYTH OT BPEMEHH IIPHU



PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadaJbHOM CKOPOCTH, NEepHoAa KoJeOaHui
MaTE€MaTUYECKOr0 MAsITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPAKEHUs CBETA
OT yrja MNaJeHus M yria MOpeJOMJIEHHs OT yrjia MaJeHusd): IJIaHUPOBAThH
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIICJOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOPEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHUE CBOOOJHOIO
NajcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MexXaHu4yeckas paboTa U  MOUIHOCTb, 4YacToTa U MEepUoJ  KoJeOaHWi
MaTE€MaTUYeCKOro M MPYKUHHOIO MAasTHUKOB, ONTHYECKas CHJIa coOMparomein
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IMIAHUPOBATH  W3MEpPEHHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATD U3MEPEHMS, CIEAYsI PEIII0KEHHON
UHCTPYKUUH, BBIYUCIIATH 3HAUEHUE BEIMYMHBI U AHAIU3HPOBATH MOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyaTh OCHOBHbBIE MPU3HAKU MU3YyUYEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBIH UCTOYHHUK CBETA, JIy4d, TOHKas JIMH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIETb aTOMHOTIO $J1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOMl Ha MX oOmNMCaHUA (B TOM YHUCIE: CHUIAOMETP, AATUYUKU
NIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHMS, pPakeTa, 3XO0JIOT, OYKH, IIEPUCKOII,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmoib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM W3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieHN y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

IPUBOANUTH MPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEpax) MPAKTUYECKOro
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(popManuu ¢usnyeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIIONB30BaTh MPHU  BBIIOJHEHWH YYEOHBIX 3aJaHUM HAYYHO-TIOMYJISPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MUCTOYHHKOB (PU3UUECKOTO COACpKaHUS, MyOIMYHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YYEHHbBIA NOHATUMHBIN anmnapaT U3y4acMoro
pazznena (U3MKM M COMPOBOXKAATH BBICTYIUIEHHWE TMPE3CHTAlUENd ¢ Y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne HaumeHnoBaHue pa3aesioB U TeM KosnuyectBo yacos DJIEeKTPOHHbBIE

n/n MPOrpaMMbI Bcero Kontpoabnsbie | [IpakTuueckne | (LudpoBbIe)

padoThI padoThl o0pa3oBare/bHbIC

pecypchl

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 ®dusuka - HayKa o pUpoae 2 bubnmnorexka HOK
https://m.eds00.ru/7f416194

1.2 du3nueckue BEITHYUHBI 2 1 bubnnoreka IIOK
https://m.edsoo.ru/7f416194

1.3 EcTtecTBeHHOHAy4YHBIN METOJ1 TO3HAHUS 2 1 bubnnorexka HOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 6

Paznes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA

2.1 CrpoeHue BemiecTsa 1 bubnmnorexka HOK
https://m.edsoo.ru/7f416194

2.2 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 2 1 bubmuotexa [JOK
BEILIECTBA https://m.edsoo.ru/7f416194

2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 bu6muoreka [JOK
https://m.edsoo.ru/7f416194

Wroro no pazmeny 5

Paznen 3. /IBu:xeHue U B3auMo/jieiicTBUE TeJl

3.1 MexaHn4ecKoe IBIKCHUE 3 but6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.2 WNueprus, macca, IIOTHOCTH 4 1 but6mmoreka [IOK
https://m.edso0.ru/7f416194



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

3.3 Cwuita. Bunbl cu 14 2 bubmuorexa [JOK
https://m.eds00.ru/7f416194

Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

4.1 Hasnenue. Ilepenaua naBnenus TBEpABIMU 3 bubmmoreka [IOK

TeJIaMU, )KUJKOCTIMH U razamu https://m.edsoo0.ru/7f416194

4.2 JlaBIIeHHE )KUIKOCTH 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

4.3 ATMmocdepHoe naBiieHne 6 bubmmoreka [IOK
https://m.edso00.ru/7f416194

4.4 JleiicTBHE XKUAKOCTU U Ta3a Ha OTPYKEHHOE B 7 3 bubnmnorexka HOK

HHX TEJIO https://m.eds00.ru/7f416194

Hroro no pazgeny 21

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

51 PaGora u MOIHOCTH 3 1 bu6nuoreka [IOK
https://m.eds00.ru/7f416194

5.2 IIpocTeie MexaHU3MBI 5 1 bubmuoreka [JOK
https://m.eds00.ru/7f416194

5.3 MexaHuyeckasi SHEPTHUS 4 1 bubmuoteka [JOK
https://m.eds00.ru/7f416194

Hroro no pazaeny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne n/m | HaumeHoBaHue pa3/1esioB M TeM MPOTrPaMMBbl Kourtpoasnbie | [IpakTnueckue (upposrre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3nen 1. TerioBble siBieHus
. bubnmoreka [JOK
11 CTpoetiue it CBofcTBA BellecTsa ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CIUIOBBIC HPOHECCt > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DNeKTpUUYeCKue 3apsiabl. 3apsHKEHHBIE Tella U 7 1 bubnuoteka [JOK
' WX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 MICKTPOMATHHTHA WYKL 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHn4ecKkoe JIBMKEHHE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIKCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpAHEHHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMYECKHE KOEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA

4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 MoryiomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka O pUpoE.
SABnenus npupoasl. dusnueckue
SIBJICHUS

MeXaHI/I‘ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

Ouznyeckue BEINYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MOMOIIU
KHJIKOCTHOTO TEPMOMETpA U aTUUKa
TeMIEpaTyphl"”

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOTY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TUMOTE3bI: TaTbHOCTh MONETA
[IapuKa, MymeHHOT0 TOPU30HTAIIBHO,
TeM 0O0JbIIEe, YeM OOJIbIIIE BHICOTA
mycka"



https://m.edsoo.ru/ff09f72a

7 Crpoenue BemectBa. OnbITHI, bubmumoreka [IOK
JIOKa3bIBAOLIUE TUCKPETHOE https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILLIECTBA
8 JIBr>KeHUE YaCTHUII BEIICCTBA bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMbITH IO
HaOJIIOACHHUIO TETNIOBOTO
paciIipeHus ra30B»
10 ArperaTtHble COCTOSIHHSI BEILIECTBA
11 B3anMocBs3b Mexay cBOKWCTBaMHU bu6mmoreka [IOK
BEILIECTB B Pa3HBIX arperaTHbIX https://m.edsoo.ru/ff0a0378
COCTOSIHHSIX U X
aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
12 MexaHn4ecKoe ABMKCHHUE. bu6nmoreka [JOK
PaBHOMEpHOE ¥ HEPAaBHOMEPHOE https://m.edso0.ru/ff0a05c6
JIBUKCHHEC
13 Cxopocts. EqunuIisr ckopoctu bubnuoteka [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubnnoreka [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. 3aKkoH UHEPLUH. bubmuoreka [IOK
B3aumMozeicTBue Ten Kak IpuynHa https://m.edsoo.ru/ff0a0c10
M3MEHEHHSI CKOPOCTH JIBHKCHHS TEIT
16 [TImoTHOCTE BemiecTBa. PacueT macchl bu6mmorexa [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpezneneHue
IIJIOTHOCTU TBEPAOTO TEIIA»
18 Pemrenue 3anau no teme "I1noTHOCTH bubnmoreka [JOK



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

BewlecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHKa
B3auMoeiicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopaTopHas paborta «3ydyeHue
3aBUCHUMOCTH PACTSKEHUS
(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 Asnenue Tarorenus. Cuna TSHKECTH
22 CBsi3b MEX]ly CUJION TSKECTU U bubnnorexa [HOK
Maccoil Tena. Bec tena. Pemenue https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna Tsoxecta”
23 Cuiia TsKeCcTy Ha APYTHUX IJIaHeTax. bu6mmoreka [IOK
®u3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
24 N3mepenue cui. Jlunamomerp bubnnorexka [JOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tema. HeBecomocTh bubmmoreka [JOK
https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CUJI, HallpaBJIEHHBIX bubnuoreka [IOK
10 OJTHOM IPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIASA CHIT
27 Pemrenue 3amay mo reme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue ckobXeHUS U TPEHHUE MTOKOSI. bubnuorexa [IOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTopnas pabora «3yuenue bubmuoreka [IOK

3aBUCHUMOCTH CHUJIbI TPCHHUA
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONMpUKaCarOIINXCs
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8



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

30

Pemenue 3apad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3agau mo remam: «Bec bubmuorexa [JOK
Tenay, «I'paduueckoe n3o0pakeHNE https://m.edsoo.ru/ff0alde0
cuy, «Cunbly, «PaBHOACHCTBYIOIAS
CHI»
32 KontponbHas paboTa mo TeMam:
«MexaHndeckoe TBHKEHHEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300pakeHUE CUI»,
«Cubi»
33 JaBnenue. CriocoObl yMEHbILICHUS U bubmuorexa [JOK
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTh bubmuorexa [JOK
JIaBJICHHS Ta3a OT 00bEMa, https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
35 [Tepenaua naBiieHUst TBEPABIMU bubnuotexa [JOK
TellaMH, )XUAKOCTIMHU U Ta3aMM. https://m.edsoo.ru/ff0a25b0
3axon [lackans
36 JlaBieHne B JKHAKOCTH U Trase, bu6nmoreka [JOK
BBI3BAHHOE JICCTBUEM CHJIIBLI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo teme «J/laBnenue B bu6mmorexa [IOK
KUAKOCTH U Taze. 3akoH Ilackamsi» https://m.edsoo.ru/ff0a2826
38 CooOmiarommecst CoCyabl bubmmoreka [JOK
https://m.edso0.ru/ff0a2970
39 IManpaBnuaeckuii mpece bubmmoreka [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopuraeBoi
SKAKOCTHEIN Hacoc
41 Atmocdepa 3emin. [TpudauHb bubnmuorexa [JOK



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

CYILLIECTBOBAHMS BO3yIIHON
000J104KH 3eMJIH. 3aBUCUMOCTD
aTMOoCc(hepHOTro JaBICHUS OT BHICOTHI
HaJl yPOBHEM MOPS

https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmochepHoe bubmuorexa [JOK
JIaBJICHHUE https://m.edsoo.ru/ff0a2b5a

43 N3mepenne arMocepHOTo JaBiIeHUs. bubnuorexa [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBUCHMOCTB aTMOC(HEepHOTO bubnuorexa [JOK
JABJICHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops

45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3aia4 no teme
"ATmocdepHoe naBieHue"

47 JleiicTBHE KUIKOCTH U Ta3a Ha bubnuoteka [JOK
MOrPY’KEHHOE B HUX TEJNO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia

48 JIaGopartopHas pabota «Omnpenenenue bubnuoreka [IOK
BBITAJIKHUBAIOIIEH CHUIIBI, https://m.edsoo.ru/ff0a33fc
JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTB)

49 JlabopaTopHas paboTa 1o Teme bubnmuorexa [JOK
«HMccrnenoBanne 3aBUCHMMOCTH Beca https://m.edsoo.ru/ff0a3514
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTb YacTH TN

50 [InaBanue Ten bu6mmoreka [JOK

https://m.edsoo.ru/ff0a3a96

51 Jlaboparopnas pabota

"KoHcTpynpoBaHue apeomeTpa win



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

KOHCTPYUPOBAHUE JIOJIKA U
ornpeJiereHue e€ rpy30mno bEMHOCTH"

52 Pemenue 3amad mo remam: bubmuorexa [JOK
«IInaBanue cynos. https://m.edsoo.ru/ff0a3654
BosnyxomnaBanue», «/laBinenue
TBEPABIX TEJ, KUAKOCTEH U ra30B»

53 Mexanunyeckas padbora bubnuorexa [JOK

https://m.edsoo.ru/ff0a3f82

54 MomHocTs. EnuHuneI MOIHOCTH bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3f82

55 VYpoxk-uccienoanue "Pacuér 1
MOIIIHOCTH, Pa3BUBAEMOI pU
noabéMe o Jiectauie"”

56 [TpocTteie MexaHu3MBbI. Phruar.

PaBHOBecHe cun Ha peiyare

o7 KonTponbnas pabora no teme
«/laBieHue TBEPABIX TEN, KUIAKOCTEH
u razoB» / Bcepoccuiickas
MpoBepoyHas pabora

58 PezepBHblit ypok. Pabota ¢ Tekctamu bubnuoreka [IOK
1o Teme «/laBnenue TBEPABIX TeE, https://m.edsoo.ru/ff0a4ffe
KUIKOCTEN U Ta30B» / Beepoccuiickas
IpoBepoyHas pabora

59 Prryaru B TexHuke, ObITY U IPUPOJIE. 0.5 bubnmuorexa [JOK
JlaGopatopHnas pabora https://m.edsoo.ru/ff0a478e
«UccnenoBanue yciaoBHi paBHOBECHS
phIyara»

60 Pemtenue 3amay mo reme «Y CII0BUS bu6mmoreka [IOK
paBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6

61 Koaddumment nonesnoro necTpust 0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

MmexaHu3Ma. Jlaboparopnas pabora
«M3mepenue KIIJI HakIOHHON
IIJIOCKOCTH

62

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas S3Heprusi.
Kunernueckas 1 noTeHIMaIbHAas
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

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

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH MPU
CKaThIBAaHUHM TeJIa MO HAKJIOHHOMN
TJIOCKOCTH"

66

KonTponbnas pabora no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

67

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBubrit ypok. Pabora ¢ Tekctamu
o TeMme "Pabora. MOIIHOCTD.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



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

8 KVIACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bceero Kontposbubie | Ilpaktuyeckue | H3y4yeHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 OCHOBHBIE TIOJIOKEHUS 1 bubnuorexa [JOK
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH https://m.edsoo.ru/ff0a5256
Y UX OIBITHBIC MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYT 1
3 Mogaenu TBEPIOTO, )KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUIN BEIIECTBA https://m.edsoo.ru/ff0a540e
4 OO®bsicHeHHE CBOICTB TBEPAOIO, 1
YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM
BEII[ECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHbie Tena 1 bubnuoreka [IOK
https://m.edsoo0.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo0.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEMIIEPATYPHI 1
CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
YacTHI]
9 Brytpennsis sueprusi. CriocoObl 1 bubnmuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEpruu https://m.edsoo.ru/ff0a5c60
10 Bunbr Terionepenaun 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepennus "[Ipaktuueckoe 1 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HUCIIOJIL30BAHUE TEIUIOBLIX CBOMCTB
BCIICCTB U MaTepI/IaJIOB B LICIIIX

https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"
12 KoimuectBo Termnorel. Y aeiapHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeIrI0Boro 6agaHca. bubmuorexa [JOK
TemnooOMeH U TEIJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaboparopHas paboTa bubnnorexa [JOK
"HccnenoBaHue IBIEHUS https://m.edsoo.ru/ff0a6a98
TEI1000MeHa IpU CMEIIMBaHUH
XOJIOJIHOW U ropstaeit BobI"
15 PacueT KonnyecTBa TEIUIOTHI,
HEO0OXOIUMOTrO JIJIsl HATPEeBaHUS Tela
U BBIJICISIEMOTO UM TPU OXJIAXKICHUN
16 JlaGopaTtopHas pabora "Onpenenenue bubnuoreka [JOK
yEIbHON TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TommBa. Y ieibHasi TerjaoTa bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEpECBaHNE bubnmnoreka [JOK
KPUCTAJUIMYECKUX TEIl. Y IeIbHAs https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
19 JlabopaTtopHnas pabora "Onpenenenue bubnuorexa [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue 1 KOHIEHCAITHS. bubnmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenbHas Temiora bubmuorexa [JOK

napooOpa3oBaHUs U KOHICHCAIIUH.
3aBHCUMOCTh TEMIIEPATyPhI KATICHHSI
OT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTHU BO3qyxa"

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

23

Pemrenne 3a1a4 Ha OIIpCaACIICHUC
BJIAJKHOCTH BO31yXa

24

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurateneit. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS

25

KII/I TerutoBoro aBuraressi.
TerutoBble JBUTATENIN U 3aLATA
OKpY’KaroIllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpPAaHCHHA U ITPCBPAIICHUA
OHCPIUH B TCIUIOBBIX IIpOHECCax

27

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBble SIBICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUI
BerniecTna"

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

28

KonTponbnas pabota mo Teme
"TeruoBrle ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BemiecTa'

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanusd tein. [[Ba pona
AJIEKTPUIECKUX 3aPSI0B

30

Ypok-uccnenopanue "IneKkTpusanus
TeJI UHAYKIUEN U TIPH
CONPUKOCHOBEHUU"

31

B3aumoneiicTBue 3apsKEHHBIX TEIL.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE MOJIE.
HanpspkeHHOCTD 31eKTpUYECcKOro

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nosist. [IpuHnmn cynepnosuuuu
ANEKTPUYECKHUX TOJEN

33 Hocurenu snekTpuyecKux 3apsaoB.
OnemeHTapHbii 3apsia. CTpoeHue
aToma

34 [TpoBOTHUKY U AMAJIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHHUs JEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4y Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc

36 DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0 bubmmoreka [JOK
cyuectBoBanus. Mictounuku https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA

37 JleficTBHS STIEKTPUUYECKOTO TOKA bubmuorexa [JOK

https://m.edsoo.ru/ff0a96hb2

38 Ypok-uccnenosanue "Jleiicreue 1
JIEKTPUUECKOTO MOJIS Ha
IIPOBOJAHMKY U TUIEKTPUKH"

39 DIIeKTPUUYECKHI TOK B METAIIIaX, bubnuoteka [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyeckas 1enb U e€ COCTaBHbIE
4acTH

41 Cuna toka. JlabopaTopHas paborta 0.5 bubnmnoreka [JOK
"HM3mepeHue U perynupoBaHUE CUIIbI https://m.edsoo.ru/ff0a8bd6
ToKa"

42 DIIeKTPUUECKOE HaIPSHKEHNUE. 0.5 bubnmuorexa [JOK
Bonbr™erp. Jlaboparopnas pabota https://m.edsoo.ru/ff0a9e14
"M3MepeHue U peryupoBaHue
HanpspkeHus"

43 CormnpoTHuBieHNE TPOBOTHUKA. bubnmoreka [JOK

y,Z[G.HBHOG COMMPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

44 JlabopaTtopHas pabota "3aBUCUMOCTh bubnmoreka [JOK
AEKTPUYECKOTO CONPOTUBIICHUS https://m.edsoo.ru/ff0aa738
MPOBOJIHUKA OT €0 JUTHMHBI, TIJIOIIATH
NIOIIEPEYHOr0 CEUYEHUsl U MaTepuana”

45 3aBHCHUMOCTD CHJIBI TOKA OT bu6mmoreka [IOK
HanpspkeHus. 3akoH Oma 115 ydacTka https://m.edsoo.ru/ff0aad4a
enu

46 JlaGopaTtopHnast pabora bubnuorexa [JOK
"HccnenoBaHue 3aBUCUMOCTH CHIIbI https://m.edsoo.ru/ff0aa04e
TOKA, UJIYILLIEr0 Yepe3 pe3ucTop, OT
COINPOTUBIIEHUS PE3UCTOPA U
HalnpspKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEITMHEHUS IPOBOIHUKOB

48 JlaGopaTtopHas pabota "IIpoBepka bubnuoteka [JOK
IIpaBUJIa CIIOKEHUS HAIIPSIKEHUN IIPU https://m.edsoo.ru/ff0aaa58
MOCJIEIOBATEILHOM COCIMHEHUU JIBYX
pe3uctopos"

49 JlaboparopHas pabdoTta "IIpoBepka bubnmnorexa [JOK
MpaBUJjIa IJIsl CUJIbI TOKA IIPU https://m.edsoo.ru/ff0aadle
napauieTbHOM COETMHEHUN
pe3uctopon"

50 Pemenue 3amad Ha nprUMEHEHHE bubnuorexa [JOK
3akoHa Oma JJ1s pa3IugyHOrO https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB

51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmoreka [JOK
ToKa. 3aKkoH Jlxoynsa-JIenna https://m.edsoo.ru/ff0ab124

52 JlaboparopHas pabota "OnpeneneHnue bubnmoreka [JOK

PabOTHI M MOIIHOCTH AJIEKTPHUECKOTO
TOKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
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53

DJeKTpUYecKre Ieny U MoTpeduTenn
AIIEKTPUUYECKON YHEPTUH B OBITY.
Kopotkoe 3ambikanue

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

54 ITocTosTHHBIE MATHUTEI, UX
B3aUMOJICUCTBUE

55 Ypok-uccienoBanue "M3yuenue 1 bubmuorexa [JOK
MIOJIEH MMOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0

56 MarunuTtHoe nojie. MaroHuTHoe 1osie bubnuorexa [JOK
3eMJIu ¥ €ro 3Hau€Hue JJIsl )KU3HU Ha https://m.edsoo.ru/ff0acOba
3emie

57 [ToaroroBka Kk KOHTPOJIBHOU paboTe bubnnoreka [JOK
110 TeMe "DJIEKTPUIECKHE 3aps/bl. https://m.edsoo.ru/ff0abd2c
3apsiKeHHbBIE Tella U UX
B3anuMoiercTBud. IlocTOIHHBIN
ANEKTPUIECKUIN TOK"

58 KontponbHas padoTa o Teme bubnuotexa [JOK
"DneKTpruuecKue 3apsabl. https://m.edsoo.ru/ff0abea8
3apspKEeHHbIE TeNNa U UX
B3aumojencTBus. [locTossHHbIN
ANIEKTpUYECKHi TOK" /

Bcepoccuiickas npoBepouHast paboTa

59 PesepHbIii ypok. PaboTa ¢ Tekctamu bubnmuorexa [JOK
1o teme "[1ocTOsTHHBIN https://m.edsoo.ru/ff0acdc6
JEeKTpUYeCcKuit Tok" /

Bcepoccuiickast mpoBepouHasi pabota

60 OnbiT OpcTena. MaruutHoe nose bubnmoreka [JOK
ANEKTPUUECKOTO TOKa MarautHoe https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM

61 [IpuMeHeHue PeKTPOMArHuTOB B 0.5 bubnmuorexa [JOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a
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"N3y4yeHue NeicTBUSL MAarHUTHOTO
MOJIsI HA IPOBOJHMK C TOKOM"

62

DJEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnonb3oBaHue
JEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHCcTpynpoBaHUE U U3yUEHHE
paboThI NIEKTpOABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbiter @apazes. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

64

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIIEKTPUIECKOI SHEPTUH.
DIIeKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

66

KonTponbHas pabota mo Teme
"DNeKTpUYECKUE U MATHUTHBIE
SIBIICHUS"

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

67

PesepBHbIii ypok. Pabota ¢ Tekctamu
o Teme ""TersoBbie siBIeHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accse

68

PesepBHsIit ypok. Pabora ¢ Tekctramu
1o teme "MarHuTHbie SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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9 KJIACC

Ne Tema ypoka Kosun4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero Kourpoabubie | IIpakTtuyeckue | u3y4denus | uudposbie
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypcsl

1 MexaHnndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubnnorexa [IOK
MEXaHUYECKOTr'0 TBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEHHOE 1 bubnnorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a

4 HepaBromepHO€E npsMONIMHEITHOE 1
nekeHue. CpeHsst © MTHOBEHHas
CKOPOCTH

5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JNBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4

6 CxopocTh NpSIMOIMHENHOTO 1
PaBHOYCKOPEHHOTO JIBH>KEHHUSL.
I'paduk ckopoctu

7 JlabopaTtopHas pabota "OnpeneneHue 1 1 bubnuotexa [JOK
YCKOpPEHHS Tena Ipu https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM JIBH>KEHHH T10
HAaKJIOHHOM TI0cKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE 10 1 bubnuotexa [JOK
okpykHOCTH. [lepro u gactoTta https://m.edsoo.ru/ff0ael76
oOparmenus. JInaeiHas u yrioBas
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CKOPOCTH

10 LleHTpOCTpEMUTENBEHOE YCKOPEHUE

11 IlepBeb1it 3akoH HproTona. Bekrop Bu6muotexa [JOK
CHJIBL https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnuotexa [JOK
PaBHoelicTByIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HproToHa. Bu6muotexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982

14 Pemrenne 3amau Ha npuMeHeHne Bbu6mmoteka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

15 Cuna ynpyrocru. 3akoH ['yka bubnuoreka [IOK

https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amau mo teme «Cuita
YIIPYTOCTH

17 JIaGopartopHas pabota «Omnpenenenue bubmuoreka [IOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28

18 Cuna TpeHus bubnuotexa [JOK

https://m.edsoo.ru/ff0af738

19 Pemenue 3anau mo teme «Cuna bu6anoreka LIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Omnpenernenne bubmmoreka [JOK
Kod(purmenTa TpeHUs CKOIBKEeHUS" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau mo Teme "3aKOHBI bubnunorexa LIOK
Herorona. Cuina ynpyroctu. Cuna https://m.edsoo.ru/ffOafb8e
TpeHUs"

22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bu6muoreka [JOK
TATOTEHUA. Y CKOpEeHue CBOOOIHOTO https://m.edsoo.ru/ff0af044
MaJeHUs

23 VYpoxk-koHpepenuus "JIBrxeHue et

BOKpYT TPaBUTALIMOHHOTIO LIEHTpa



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

(Conneunas cucrema). 'amaktuxu"

24 Pemenue 3agau mo teme "Cuna bubnunoreka LIOK
TSDKECTU U 3aKOH BCEMUPHOIO https://m.edsoo.ru/ff0af5f8
TAroTeHus"

25 [TepBas kocMuYecKasi CKOPOCTb. bubnuotexa [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c

26 PaBHOBecue MarepualibHOI TOUKHU. Bu6mumoteka [JOK
AGCOIIOTHO TBEPIOE TEIIO. https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHONW OCBIO BPAILICHHUS.

MowmenT cuisl. LienTp Tsoxectu

27 PaBHOBeCcHE MaTepHaAIbHOW TOYKH.
AGCOIIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOTO TENA ©
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LenTp TspKecTH

28 Pemenue 3agau mo teme "MOMEHT bubanoreka LIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4

29 ITonroToBka Kk KOHTPOJIBHOM paboTe bu6muoreka [JOK
o TeMe "MexaHnueckoe IBIKEHUE. https://m.edsoo.ru/ffOb0408
B3aumopeiictBue Ten"

30 KonTposipHas padboTa mo Teme bubmmoreka [JOK
"Mexannueckoe JIBHKEHHE. https://m.edsoo.ru/ffOb06ec
BzanmoneiictBue Ten"

31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuorexa [JOK
COXpaHEHUs UMITYJIbCa. YIIPYroe u https://m.edsoo.ru/ffOb07fa
HEYNpYyroe B3auMoJIeHCTBHE

32 Pemenue 3amay mo reme "3akoH but6mmoreka [IOK

COXpaHEHUs UMIyJbca"

https://m.edsoo.ru/ffO0b096¢c
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33

VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa crIbI TSKECTH, CHIIBI bubnnorexa [{OK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabora «OnpeneneHue
paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEpPrUM U pabOTBHI.
[ToTrenumanpHas sHEpPIrust
38 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KUHETUYECKON 3HEpruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs HEPIUHU B
MeXaHUKe
40 JlabopaTtopHas paborta «3yduenue bubnuotexa [JOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHHE U €TO bu6anoreka LIOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxatomue KonebaHusl. bubmuoreka [IOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryeckuil 1 NpyKUHHBIA
MasITHUKH
44 Ypok-uccnenoBanue «3aBUCUMOCTh bubnuoteka [JOK
nepuo/ia KojiebaHuM OT KECTKOCTH https://m.edsoo.ru/ff0b197a
NPY>KUHBI U MAaCChI TPy3a»
45 IIpeBparmienue sHepruu npu

MEXaHUUYECKUX KOJIeOaHUIX
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46

JlaboparopHas pabota «Onpenenenue
94acTOTHI U Iepuoja KojaeOaHmii
MIPY’KUHHOI'O MAsITHUKA»

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

47

JlabGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUO0/ia KoJIeOaHuit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacchl Ipy3a»

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

48

Mexaunueckue BoHBL. CBOWCTBA
MeXaHU4eCKHX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "Mexannyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. PactipocTpanenue u oTpaxkeHue
3BYyKa

o1

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pE30HaHC

53

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

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOILHOM paboTe
110 TemMe "3aKOHBI COXpaHEHUSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

KonrtponsHas padorta no reme
"3akoHbI cOXpaHeHus1. Mexanndeckue
Kosie0aHUs U BOJHBI"

56

DJIEKTPOMArHuTHOE TOJIE.

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe
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3JICKTpOMaFHI/ITHBIe BOJIHBI

57 CBolicTBa 3J1EKTPOMAarHUTHBIX BOJIH

58 Ypok-koudepenmus "llkana bubmmoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH. https://m.edsoo.ru/ffOb2fe6
Hcnonb30BaHne JIE€KTPOMArHUTHBIX
BOJIH I COTOBOI CBA3H"

59 VYpok-uccnenosanue "M3yuenue bubmmoreka [JOK
CBOMCTB 2JIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c6c
MOMOIIIbI0 MOOMIILHOTO TenedoHa"

60 Pemenwue 3a1a4 Ha onpeseneHne
YacTOTHI U JJIUHBI 3JIEKTPOMArHUTHOM
BOJIHBI

61 DneKTpoMarHuTHasi Ipupoaa CBeTa. bubnmnoreka [HOK
CxopocTts cBeta. BonHoBBIE cBOMCTBA https://m.edsoo.ru/ff0b31d0
cBeTa

62 Ucrounuku cBera. [IpsmonuneitHoe bubnuotexa [JOK
pacrpocTpaHeHue CBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b3658
Connua n Jlynst

63 3aKOH OTpa)K€HUs CBETAa. 3epKaia. bubnmnoreka [JOK
Pewrenue 3ana4d Ha IpuMeEHEHUE https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUS CBETa

64 [Ipenomnenue cBera. 3aKoH bubnuotexa [JOK
MPETOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea

65 [TonHOE BHYTpEHHEE OTpaXKEeHUE bubmmnoreka [JOK
ceera. Mcnonbs3oBaHue MOTHOTO https://m.edsoo.ru/ffOb3c5c
BHYTPEHHETO OTPAKECHUS B
ONITUYECKUX CBETOBOJIAX

66 JlabopaTopHas pabota

"HccnenoBanue 3aBUCUMOCTH yTIJia
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MIPEJIOMJICHUSI CBETOBOTI'O JIy4a OT yIJia
MaJIeHUs Ha TpaHulle "BO3IyX-

nn

CTEKJIO

67 Ypok-koupepennus "Vicronp3oBanue
MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:

CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"

68 JInuzel. OnTHYecKas cujia JTUH3BI bubnnorexa [IOK

https://m.edsoo.ru/ff0b3f2c

69 [Toctpoenue n3o0paxeHuit B TMH3aX bubnnorexa [JOK

https://m.edsoo.ru/ff0b444a

70 JIaboparopHas padota "Omnpenenenue bubnnoreka [JOK
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOI https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEH JTMH3BI"

71 VYpok-koHpepenmus "OnTuueckue bubmuoreka [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 xak onTuyeckas cucTrema. bubanoreka LIOK
3penmue https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrr
3penus. Kak coxpanurts 3penue"

74 Pa3noxxenue 6enoro ceera B CEKT. bubmuoreka [IOK
Omnertel HetoToHa. Crioxxenune https://m.edsoo.ru/ffOc0f4c
CTIEKTPAIbHBIX 1BETOB. Jlucriepcus
cBeTa

75 JlaGopatopnas pabdora "OnbITh O bubmuorexa [JOK
pasioXeHuto 6e0ro cBeTa B CIEeKTp U https://m.edsoo.ru/ffOcOe2a
BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX
HaOJII0/IEHUH Yepe3 I[BETOBbIE
bunbTph"

76 Ypok-nipaktukym "BosiHOBBIE
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CBOMCTBA CBETA: IUCIIEPCHS,
unTepdepenims u nudpaxmnus'”

77 OmnpiThl Pesepdopaa u miianerapuas Bu6mumoteka [JOK
MOJEIIbL aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynarer bopa. Moaenp atoma
bopa

79 Hcnyckanue 1 NOrjaoLeHUE CBETa Bu6mumoteka [JOK
aromMoM. KBaHTbl. JInuHeiuareie https://m.edsoo.ru/ff0c144c
CIICKTPBI

80 Ypoxk-tipaktukym "Habimronenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550

81 PangmoaxTBHOCTE U €€ BUIIBI bu6nmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
MOJIENh https://m.edsoo.ru/ff0c18ac

83 PannoaxkTuBHBIE IPEBpAILICHHUS. bubmuoreka [IOK
N3otomnsr https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau mo teme: but6mmoreka [IOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a

85 Ilepuon monypacnana

86 Ypok-koHpepennus "PagroakTuBHbIE bubnmnoreka [JOK
HU3JIYYEHHS B IPUPOAE, MEIULIUHE, https://m.edsoo.ru/ff0c2126
TeXHHUKE"

87 S nepHblie peakuuu. 3aKOHBI bubnuotexa [JOK
COXpaHEHUs 3aps1I0BOI0 U MacCOBOTO https://m.edsoo.ru/ff0c1c58
qHCcen

88 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubmmnoreka [JOK
MacChl U SJHEPrUuu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau o teme "SnepHsie
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peakuun"

90 Peakumu cuHTe3a M IeICHUS SIIEP. bubmmoreka [JOK
Ucrounuku sueprun CoHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88

91 Ypok-koudepenuus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
OpraHu3Mbl"

92 [ToaroroBka Kk KOHTPOJIBHOU paboTe bubnmnoreka HOK
1o Teme "DIIeKTPOMarHuTHOE TOJIE. https://m.edsoo.ru/ff0c223e
DNEeKTPOMarHUTHBHIE BOJHBI.

KBantoBsie siBneHus"

93 KoHntposbHas paboTta 1mo Teme
"DJIeKTPOMarHuTHOE MOJIE.

DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsic siBieHns"

94 [ToBTOpeHMEe, 0600IICHNE. bubmmoreka [JOK
JIaGoparopHble pabOTHI IO KypCy https://m.edsoo.ru/ff0c245a
"B3zanMopencTBue Ten"

95 [ToBTOpenue, 06o6meHue. Pemenue bu6nuorexa [IOK
pacYETHBIX U KAYECTBEHHBIX 3a1a4 110 https://m.edsoo.ru/ff0c2572
teme "TemoBble mpoiecch”

96 [ToBTOpenue, 0600menue. Pemenue bubmmoreka [JOK
paCUYETHBIX U KQU€CTBEHHBIX 3a/1a4 10 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBsIix nqBurarenei”

97 [ToBTOpenue, o6o6meHue. Pemenne bubnunorexa LIOK
pacUETHBIX U KAYECTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"

98 [ToBTOpeHue, 0600IIEHNE. but6mmoreka [IOK

JlaGopaTopHbIie pabOTHI IO KypCy
"CBeToBbI€ SIBJICHUS"

https://m.edsoo.ru/ff0c2c52
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99 [ToBTOpenue, o606menue. Pabora ¢ 1 bubmmoreka [JOK
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

11

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiniaTtb ABJIICHUSA 110 OIIMCAHUIO HX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/ILIGCKOG SIBJICHUC

13

pacrio3HaBaTh IPOSBICHUE H3YYEHHbIX (DU3MYECKHX SBJICHUH B
OKpY’KaloIlleM MUpPE, B TOM 4Hclie (PU3HUECKUE ABJICHUS B IPUPOJE, IIPU
TOM MEPEeBOAUTh NPAKTUYECKYIO 3a7auyy B Yy4eOHYIO, BBLAEIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

14

ONMCBHIBaTh M3YYEHHBIE CBOMCTBa Tel U (U3NYECKUE SIBJICHUS,
UCHOJIb3YSl (U3NYECKUE BEIMYMHBL, MpPU OMNHCAHUM IPABHIBHO
TPAaKTOBaTb (DU3MYECKHH CMBICH  HCHOJb3YyEeMBIX BEIUYUH, HX
0003Ha4YEeHUS U €AMHULBI (PU3NUYECKUX BEIMYUH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOIIME  JaHHYI  (U3MYECKYI0 BEIMYHMHY C  JAPYTUMH
BEJIMYUHAMHU, CTPOUTH I'paMKHU U3y4YEHHBIX 3aBUCUMOCTEH (PU3NYECKUX

BCINYNH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBICHUS U TIPOLIECCHI,
HCNOJIb3Yysl M3YYEHHbIE 3aKOHBI, IPU OTOM JaBaTh CIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECChl U CBOWCTBA Tel, B TOM
4yycllie W B KOHTEKCTE CHUTyaludl IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbIBIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue U3 | — 2 JIOTHYeCKUX IIaroB ¢ onopoil Ha 1 — 2 U3y4eHHBIX
CBOMCTBa  (U3MYECKUX  SIBICHUH, (U3MUECKUX  3aKOHA  WIH

3aKOHOMCPHOCTH

1.7

pemarb pacyéTHble 3a1aud B 1 — 2 NENCTBHS, MCHOJIb3YS 3aKOHBI U
(hopMyIibl, CBA3BIBAOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAM3a

yYCiIoBUA  3aga4d  3allMCbIBATb KpaTKoe€ YCJI0BHE, OACTaBIATH




¢u3nueckre BeIUYUHBI B (OPMYIIBI U MPOBOAUTH PAcU€Thl, HAXOAUTH
CIpaBOYHbBIC JaHHBIC, HEOOXOMUMBIC ISl PEIICHUs 3a1ad, OICHUBATH

PEATUCTUYHOCTH TOTYyYEeHHOU (PU3UUYECKOI BETMYHHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TPU IOMOIIA
(u3MYeCKUX METOJOB, B OINHUCAHUU HCCJIEIOBAaHUS  BBIICIATH
MIPOBEPAEMOE MPEIIIOTI0KEHUE (rumoresy), pa3nyarh u
WHTEPIPETUPOBATH MOJYYCHHBINH Pe3yabTaT, HAXOJUTh OLIMOKU B XOZE

OIlbITa, ACJIATh BBIBO/LI IO €I'0 pE3yJjibTaTaM

1.9

MPOBOJIUTH OMBITHl 10 HAOMIOJACHUIO (U3NYCCKUX SIBICHUW WU
(u3MYECKUX  CBOWCTB  TeI: dbopMymupoBaTh  MPOBEPSEMEIC
MPEINOJIOKEeHUs,  COOMpaThb  yYCTAaHOBKY W3  HPEIIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITA U (POPMYJIUPOBATH BHIBOJIbI

1.10

BBINIOJHATH NPSMBIC W3MEPEHHUSI C HCIOJIb30BAaHHEM AaHAJIOTOBBIX W
nupPOBBIX TPHUOOPOB, 3aNMKCHIBATH TOKAa3aHUS NPUOOPOB C YIETOM

3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH HUCCIIEIOBAHUE 3aBHCUMOCTH OJHON (PM3UYECKON BEITHMUUHBI
OT JpYroil ¢ MCIOJb30BAaHUEM IMPSMBIX H3MEPEHMM, y4acTBOBATH B
IUIAHUPOBAaHUM Y4€OHOrO HCCJIEIOBaHUS, COOMpaTh YCTAHOBKY H
BBINOJIHATh U3MEPEHUs, ClIeAys MPEUI0KEHHOMY IUIaHy, (PUKCHPOBATh
pe3yabTaThl MOJXYYEHHOW 3aBUCHMOCTH (PU3MUECKUX BEIMYMH B BHUJIEC
MPEUIOKEHHBIX TaONUIl U rpaduKoB, AeiaTh BBIBOJBI 110 pe3yibTaTaM

HUCCICa0BaHUsA

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEeHMs (U3NYECKUX BEIMYMH, CIenys
MPENI0KEHHOW MHCTPYKIMM: IPU BBINOJIHEHUN HU3MEpPEeHUi coOuparth
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM

BCJINYHHBI

1.13

CO6J'II-O,Z[8.TB mpaBujia TCXHUKU 0e30IMacHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3bIBaTh MPUHIUIbI IEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMHCTB,
XapaKTepu30BaTh MPUHIUMBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C MOMOILBIO UX ONHCAHUs, UCTOJIb3Yys 3HAHUS
0 cBOiicTBax (U3MYECKUX SBICHUM U HeoOXoauMble (u3nuecKue

3aKOHBI 1 3aKOHOMCPHOCTU

1.15

NPUBOAMTH TpUMEPHl  (HaXOOUTh HHGOPMAIMIO O TpHUMEpax)
MPaKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEIHEBHOM

KHU3HH U1 oOecrieyeHHst 6e30MMacHOCTH MPH 00pallieHuH ¢ MpudopaMu




U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbsI U COOIIOCHUS

HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPYXKAIOILEH cpesie

1.16

OCYILIECTBIISATH OTOOpP MCTOYHMKOB HMH(pOpmanuu B ceTu MHTepHeT B

COOTBETCTBMM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUW M IIyTEM CPAaBHEHMs DPa3JIMYHBIX HMCTOYHHKOB
BBIIENATh HMH(OPMAIMIO, KOTOpasi SBISETCS NPOTUBOPEUMBOM MU

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCIIOJIB30BaTh npu BBIITOJIHCHHUH yT-I€6HBIX 3a11aH1/1171

JIUTEPATYPY
CIIPaBOYHBIE MaTEpHUaJIbl, pecypcsl cetu MHTepHeT, BiaieTbh NpuéMaMu

Hay4YHOTOMYJISPHYIO dusznueckoro  coaeprKaHusl,
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHPOpPMAIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHbBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 HMCTOYHMKOB MH(OpManuu (pU3NIECKOTO COJCPKAHUSA, B
TOM 4YHclie NyOIMYHO JenaTb KpaTKUe COOOLIEHHs O pe3yibTarax
MIPOEKTOB WJIM Y4eOHBIX MCCIEAOBAaHUM, MPU 3TOM TI'PaMOTHO
UCIOJb30BAaTh M3Y4YEHHbIM MOHATUIHBIN ammapaT Kypca (GU3HKH,

COITPOBOKAATh BBICTYIIJICHUC Hp€36HTaIIPI€I>JI

1.19

IIpu BBIIOJIHCHHUH y‘IC6HLIX IIPOCKTOB U I/ICCJ'ICI[OBEIHI/II‘/'I pacupeacisiTb
0053aHHOCTU B Tpynine B COOTBETCTBUH C IIOCTABJICHHBIMH 3aladaMWu,
CJICOUTH 3a BBIIIOJTHCHHUEM IIJIaHA HGP’ICTBHﬁ, aJICKBATHO OICHHUBATH

TPYIIIBI,
KOMMYHHKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIINX

COOCTBEHHBIN BKJI1a/Jg B JACATCIIbHOCTD BBICTpanBaTh

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BaTh IMMOHATHA

1.2

pasiinydaTtb SABJICHHUA 110 OIHMCAHHUIO HX XapaKTEPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘{CCKOC SBJICHUC

1.3

pacro3HaBaTb IPOABJICHUC HU3YYCHHBIX (1)I/ISI/ILIQCKI/IX SIBJIEHUN B
OKpYyKaromeM MHUpPE, B TOM YUCIIC (I)I/I3I/I‘{CCKI/IC SABJICHUA B IPUPOAC, IIPU
OTOM IMCPEBOAWUTL IMPAKTHYCCKYIO 3aaa4y B yqe6Hy}0, BBIJACIIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN




14

ONMKCHIBATh M3y4YEHHBbIE CBOMCTBA Ten W (U3MUECKHUE SBJIICHHUS,
UCTIONB3Ysl  (U3MYECKHE BEIMYWHBI, TPU OMNHCAHUUA MPABHILHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIIOIb3YyEMbIX BEIMUNH, 0003HAYCHUS
Y eMHUIBI PU3NISCKUX BEIMYMH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIITNE
JTaHHYI0 (QU3WYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMH, CTPOHUTH

rpaduKu U3y4EeHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUIHH

1.5

XapaKTCprU30BaTb CBOMCTBaA TECII, (1)I/I3I/I‘IGCKI/IC ABJICHUA W IIPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBECHYIO

q)OpMYJII/IpOBKy 3aKOHaA U 3aIlMChIBATh €0 MaTCMaTH4YCCKOEC BBIPAXKCHHUEC

1.6

OOBSICHATh (PU3NUECKHE TPOLECCHl M CBOMCTBA TENl, B TOM YHUCIIC U B
KOHTEKCTE  CUTyalud  IPAKTUKO-OPUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BsICHEHHE U3 1 —
2 JIOTMYECKHUX INaroB ¢ mnomompio 1 — 2 H3ydyeHHBIX CBOWCTBA

(bU3NIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTrh pacdyéTHbie 3amaud B 2 — 3 JCHCTBHSI, MCIIONB3YsI 3aKOHBI U
(hopMyIIBI, CBS3BIBAOIINE (PU3MUYSCKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBHS 33J1a4Ml 3allUChIBATh KPATKOE YCIIOBHE, BBISBISTH HEIOCTATOK
JaHHBIX JUIS pEUIeHMs] 3aJadd, BBIOMpPATh 3aKOHbl U (OPMYIIbI,
HEOOXOAUMBIC Ui €€ pEUICHHs, MPOBOJIUTH pPacuéThl U CPaBHUBATh

IIOJIYYCHHOC 3HAYCHUC CI)I/ISI/I‘-IGCKOI\/JI BCJIMYHHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOKHO PpCHIUTL IIpU ITOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOOOB, HUCIIOJB3Yys OIMMCAHUC HUCCICAOBAaHMA, BBIACIIATH
IpOBEPACMOC TIPCANOJIOKCHUC, OLCHHUBATH IIPABUJIIBHOCTL MOPAIKa

IMPOBCACHUA NCCIICA0OBaHNs, 1CJ1aTh BIBOJAbI

1.9

MPOBOAUTh OMNBITHI 10 HAOMIOACHUIO (PU3UYECKUX SBICHUH WU
(dbuzmyecKkux CBOWCTB TEJL: dbopmyIupoBaTh MpOBEpsIEMbIE
MPENANOoNIOKEeHHUs,  coOMpaTh  yCTaHOBKY U3  MPEAIOKEHHOTO

000py10BaHus, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATL IPSAMBIE U3MEPEHUs C UCIOJIB30BAHUEM aHAJIOTOBBIX
prUOOPOB U JATYMKOB (PU3MUECKUX BEITUUYHMH, CPAaBHUBATH PE3YJIbTAThI

M3MepeHuil ¢ yuéToM 3aJaHHOMN aOCOIFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTH MCCIIECOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOU BEIIMUHNHBI
OT JpYroM C HCIOJb30BAHUEM MPSIMBIX HW3MEPEHUMN: IUIAHUPOBATh
HCCTe0BaHNe, COOMpaTh YCTAHOBKY U BBITIONHSATH U3MEPEHUS, CIEIYS
MPEeNIoKEHHOMY TUIaHy, (UKCHPOBATh pE3yNbTaThl IOJTYYCHHOMN

3aBUCMUMOCTH B BHJC Ta6J'II/III n Fpa(i)I/IKOB, J€J1aThb BBIBOJbBI IIO




pe3yjbTaTaM HCCICI0OBaAHUA

1.12

MIPOBOJNTH KOCBEHHBIC H3MEPEHUsT (PUINISCKUX BEIUYUH: TUIAHHPOBATH
U3MEpeHusi, CcoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIys

HpGI[J'IO)KGHHOfI HUHCTPYKIUHU, U BBIYHUCIATD 3HAYCHUC BCIIMYNHBL

1.13

CO6J'II-OI[aTB ImpaBujia TCXHUKH 0€e301IacHOCTH IIpH pa60Te C

1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3YYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX OMHCAHUS, UCIIOIb3YS 3HAHUS
0 cBoOiicTBax (U3MYECKUX SBIECHUI U HeoOXoAuMmble (u3nUeckue

3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IIPOCThIE TEXHHUYCCKHUC YCTPOﬁCTBa U HU3MCPUTCIIBHBIC
HpI/I60pI)I o ¢cxemMaM M CXCMATHUYHbBIM PHUCYHKaM, COCTABJIATH CXCMBI
QJICKTPHUUYCCKUX ueneﬁ C IOCICAOBATCIBbHBIM W  IIApaJLICIIbHBIM
COCIMHCHHEM 3JICMCHTOB, pa3jindas YCJIOBHBIC 0003HaYCHHMS DJIEMCHTOB

QJICKTPHUUYCCKUX Heneu

1.16

NPUBOJIUTh IMpUMEPHl (HAXOAUTh HMHPOPMALMIO O I[PUMEPAX)
IIPAKTUYECKOI'O HMCIIOJIb30BaHMsl (PU3MUECKUX 3HAHMHM B MOBCEIHEBHOI
KHU3HU 11 o0ecriedeHust 6e30IacHOCTH MpU 00palieHuu ¢ mpudopamu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUs 37J0POBbsl U COOIIOAECHUS

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKPY’Kalollel cpesie

1.17

OCYILLIECTBIIATh MOUCK MH(OpMAIMK (HU3NYECKOTO COAEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM M NYTEM CpPaBHEHMS
JIOTIOJTHUTEBHBIX MCTOYHUKOB BBLACTATh HHGPOpPMAIMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITH HEOCTOBEPHOM

1.18

UCIIOJIb30BaTh IpPHU  BBINOJHEHUM Y4E€OHBIX 3aJaHUl  Hay4dHO-
MOMYJISIPHYIO  JIUTEPaTypy (PU3NYECKOro COIEpX aHHsl, CIPAaBOUYHbIE
MaTepuanbl, pecypcbl cetu  MHTepHeTr; Biagetb  npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, IMpeoOpazoBaHusi MH(GOpMalUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHHIE COOOIICHHS,
00006mrast mHOpMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
CONiep’KaHusi, B TOM 4YHCIIe MYyOJIMYHO TPEACTABIATH PE3yIbTaThl
MIPOEKTHOM WIIA UCCIICIOBATEILCKOM IeATEeIbHOCTH, IIPHU 3TOM I'PaMOTHO
WCIONIb30BaTh W3YYCHHBIM TMOHSATHUHHBIA amnmapaT Kypca (U3HKH,

COITPOBOXKAATh BBICTYIIJICHUC Hpe?’eHTaHI/Ieﬁ

1.20

IpHU BBIIIOJIHCHUU y‘-Ie6HLIX IIPOCKTOB U HCCIIeJOBaHUI (I)I/ISI/ILICCKI/IX




MIPOLIECCOB paCIpeNesTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUHU C
MOCTABIICHHBIMH 33Jla4aMHU, CJIICTUTH 32 BBHITOJHEHUEM IUIaHA JEHCTBUI
U KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIA BKJIaJ B
NesTeIbHOCTh TPYIIIBI, BBICTpanBaTh KOMMYHUKATUBHOE

BSaHMOHeﬁCTBHC, IIPOABJIAA TOTOBHOCTD paspC€uiaTb KOH(bJ'II/IKTBI

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
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HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pasimiaTtb ABJIICHUSA 110 OIIMCAHUIO HX XapPAaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (bHSI/I‘ICCKOG SBJICHUC

1.3

pacro3HaBaTb IMPOABJICHUC H3YYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBICHUM B
OKpYyKaromeM MHUpE, B TOM YUCIIC q)HSH‘{eCKI/Ie SABJICHUA B IIPpUPOAC, IIPpU
OTOM IMCPCBOAWUTL IMPAKTHYCCKYIO 3aaa4y B y‘Ie6Hy10, BBIJACIIATD

CYLIECTBEHHBIE CBOMCTBA (IpU3HAKU) (PUZNUECKUX SBICHUN

14

ONMCHIBATh M3y4YEHHBbIE CBOMCTBA Tel W (U3MYECKUE SBJICHMUS,
UCHONb3ysd (U3UYECKUE BEJIMYMHBI, MPH OMNUCAHMM IPABUIBHO
TPaKTOBaTh (U3NYECKUN CMBICI HCIIOIb3yEMbIX BEIMUNH, 0003HAUCHUS
U eIMHUIBI (PU3MUECKUX BEJIWYHMH, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (QU3NYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMH, CTPOHUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMUNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U TIPOLIECCHI,
HCNOJIb3Yysl M3YYEHHbIC 3aKOHBI, IPU OTOM JaBaTh CIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aITUCHIBATh €I0 MaTEMAaTUUECKOE BHIPAKCHUE

1.6

OOBICHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCT€  CHTyalluld  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2 —
3 JIOTMYECKHX INaroB ¢ TOMOMBI0 2 — 3 H3YYCHHBIX CBOWCTBA

(bl/ISI/II-ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THBIE 3a7a4yd (ONMHpAroIIuecss Ha cuUcteMy w3 2 — 3
ypaBHEHM), UCHONB3YyS 3aKOHBI M (OPMYIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIUYMHBL HAa OCHOBE aHalM3a YCJIOBHA 3aJayM

3allMCbIBATh KpaTKo€ YCJIOBHUC, BBISABIIATH HEAOCTAOIUC N




M30BITOYHBIC JTaHHBIC, BHIOWpATh 3aKOHBI M (DOPMYJIBI, HEOOXOIUMBIC
JUIsL peILleHUs, IHPOBOAUTH pacy€Tbl U OLEHUBATH PEATUCTUYHOCTD

IIOJIYUYCHHOI'O 3HAaUYCHUA (bHBI/I“ICCKOfI BCJIIMYHUHBI

1.8

pacrio3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PpEIIUTh MpPHU IOMOIIU
(GU3MUECKUX METO/OB, UCIIOJNIb3Yysl OIMCAHUE HCCIEOBAaHMS, BBIACIATH
IIPOBEPAEMOE MPEAIOJNOKEHUE, OLIEHUBAaTh IPABUIBHOCTh IOpPSIKA
IIPOBEJCHUSI  MCCIINOBAHUS, JENaTh BBIBOABL, HHTEPIPETUPOBATH

pe3ybTaThl HAOIIOICHHI U OTIHITOB

1.9

MPOBOAUTH ONBITHI [0 HAOMIOACHUIO (U3MYECKUX SBICHUN WU
(U3NYECKUX CBOWCTB TEN: CaMOCTOSTENILHO COOMpaTh YCTaHOBKY W3
n30bITOYHOrO Habopa 00OPYIOBaHMS, OINUCHIBATH XOJ| OMNbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

1.10

MPOBOJUTh MPH HEOOXOMUMOCTH CEPUI0 TPSAMBIX HM3MEPCHUH,
ompeneNsAs CpeAHee 3HAaueHUe H3MepsieMoil BenuuuHbl ((pokycHoe
paccTositHue coOuparolell JIMH3bI), OOOCHOBBIBATH BBIOOp cCrocoba

U3MEPEeHUs (M3MEPUTEIHHOTO MpUbopa)

1.11

IpOBOAUTL HCCIICIOBAHUC 3aBUCHUMOCTEN (1)I/ISI/I‘leCKI/IX BCINMYHUH C
HCIIOJIb30BAHHUEM TIPSAMBIX HSMGPGHHﬁI IJIaHUPOBATb HCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTI> YCTAHOBKY, (1)I/IKCI/IpOBaTI> PE3YJIbTATHL
HOJIy‘-IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCIIMYMH B BHJIAC Ta6JII/IIIH

l"pa(l)I/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IMPOBOANTE KOCBCHHLIC N3MCPCHUS (bmnqecxnx BCJIMYMH: INIAaHUPOBATH
HU3MEPCHUH, CO6I/IpaTb OKCIICPUMCHTAJIbBHYHO YCTAHOBKY W BbIIIOJIHATDH
U3MEPCHHA, CICAY HpCI[J'IO)KGHHOﬁ HHCTPYKIUWH, BEIYUCIIATH 3HAYCHUC
BCJIMYHWHBI MW QAHAJIMU3UPOBATH IIOJYUYCHHBIC PE3YIIbTAThI C y‘léTOM

3a/IaHHOU MTOTPEIIHOCTH U3MEPEHUN

1.13

CO6J'II-O,Z[8.TB mpaBujia TCXHUKU 0e30IMacHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKUX MOJIeNeH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUEUHBIH MCTOYHHMK
CBeTa, JIy4, TOHKas JIMH3a, IJaHEeTapHas MOJeNb aToMa, HYKJIOHHas

MOJECJIb aTOMHOI'0 gapa

1.15

XapaKTepu30BaTh MPUHLIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHMSI, UCIIOJIb3Ys 3HAHMS
0 cBOiicTBax (U3MYECKUX SBICHUM U HEoOXoauMble (u3nuecKue

3aKOHOMCPHOCTH




1.16

HCIIONB30BAaTh  CXEMBl M CXEMATHUYHbIE PHUCYHKM  HM3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PpEIIEHUH Y4eOHO-IIPAKTHUUYECKUX
3aa4, ONTHYECKUE CXEMBI Ui MOCTPOCHUS M300paXKEHUH B IIOCKOM

3epKajie 1 coduparomieit TmH3e

1.17

NPUBOAMTH TpPUMEPHl  (HaXOOUTh HHGOPMAIMIO O TPHUMEpax)
MPaKTUYECKOTO HCIOJIb30BaHUs (HU3MUSCKUX 3HAHHIA B MOBCEIHCBHOM
XKU3HU 1)1 oOecredeHnsi 0€30NMacHOCTH MpU 00paleHuu ¢ mpudopamu
U TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHEHHSI 3/J0POBbSI U COOJIFOICHHUS

HOPM PKOJIOTMUYECKOTO MOBEJICHUS B OKPYIKaIOLIEH cpefie

1.18

OCYIIECTBIATh MOUCK HH(pOpManuu (HU3HUECKOTO COIECpKaHUS B CETU
WNuTepHeT, caMOCTOSTENILHO — (OPMYIUPYsS  IOWCKOBBIM  3ampoc,
HaxOJUThb  NOYTU  ONPEHCJICHHS  JOCTOBEPHOCTH  IOJIYYEHHOMU
nHQOpMAIMM HA OCHOBE HUMECIONIMXCS 3HAHWUH W JOMOJHUTEIBHBIX

HCTOYHHKOB

1.19

WCIOJIb30BaTh TPH  BBINOJHEHUM  YYEOHBIX  3aJaHUl  HAYy4HO-
MOMYJSIPHYIO  JIUTEpaTypy (PU3UYECKOro cojepKaHus, CIPaBOYHbBIE
Marepuaibl, pecypcel cetn  MuTepHer; Bmamerp  npuéMmamu
KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
I/IH(bOpMaIII/II/I N3 HECKOJIBKUX HCTOYHHUKOB q)mnqecxoro COJZCpIKaHuA,
myOJIM4HO MIPEACTABIAThH pe3yNnbTaThl MPOEKTHOMN W
HCCIIEIOBATENbCKON JEATENIbHOCTH, NP 3TOM TPAaMOTHO HCIIOJIb30BaTh
W3YYCHHBIN TOHSATUIHBIA ammapaT W3y4aeMoro pasjuena (U3UKH |
COMPOBOXIATh BBICTYIUICHHE TMpPE3EHTAIMeld ¢ Yy4€TOM OCOOCHHOCTEH

AyaAUTOPUU CBEPCTHUKOB

1.21

IIpHU BBINIOJIHCHUN y‘Ie6HI)IX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (1)PI31/I‘-I€CKI/IX
IpOLECCOB PACTIPCACIIATH 0053aHHOCTH B rpymnie B COOTBETCTBUHU C
IIOCTAaBJICHHBIMU 3aJa4aMH, CJICINUTH 3a BBIIIOJIHCHHUEM IIJIaHA }IGI)'ICTBHI\/’I
U KOPPEKTUPOBATH €ro, aJICKBATHO OLICHUBATH COOCTBEHHBIN BKJIaJd B
JCATCIBHOCTD T'PYIIIIEGI, BBICTpanBaTh KOMMYHUKAaTHBHOC

B3aHMOHCﬁCTBHC, MPOABJIAA TOTOBHOCTL pa3pCulaTh KOH(bHHKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasnesa 3J1eMeHTa

1 ®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIEI'O MHMPA

11 ®dusuka — Hayka O mnOpupoje. SBlIeHUS NPUPOIbL.
dusznueckne  SABJICHMUS:  MEXaHUYECKHE,  TEIUIOBHIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2 @dusnueckue  BeNMUMHBL ~ M3mepeHwe — (u3HUECKHX
BenmunH.  Omsmyeckue  mpubopsl.  [lorpemHocTts

U3MepeHuil. MexayHapoHasi CUCTEMA €IMHUIL

1.3 EcrtecTBeHHOHayuyHBIi METOJl NO3HAHUS: HAOIIOAECHUE,
IIOCTaHOBKAa HAyYHOT'O BOIPOCA, BBIABWKCHUE THIIOTES,
OKCIIEPUMEHT 10 MPOBEPKE THUIOTE3, OObICHEHUE

Ha0I0IaEMOTO SIBJICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C TIOMOLIBIO MOJCIIEH

15 [TpakTrueckue pabOTHI:

N3mepenne paccTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue TtemmepaTypbl NpH IMOMOIIM >KUIKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATyPhI

2 ITEPBOHAYAJIBHBIE CBEJIEHM O CTPOEHNU BELLIECTBA

2.1 CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX pa3MEpBHI.

OHBITLI, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHNE BCIICCTBA

2.2 JIBm>xeHue yacTtuil BemiectBa. CBs3b CKOPOCTH JBUIKEHUS

gqactulg ¢ TCMHCp&TypOﬁ. BpOyHOBCKOC JABMKCHUC,

nuddy3us

2.3 BzaumopeiicTBHe YyacTHUIl BEIIECTBA: IMPUTAKCHUC U

OTTAJIKUBAHHUE

2.4 ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B,
KUAKOCTEH M TBEPABIX  (KPUCTAUIMYECKUX)  Tell

BzanmocBs3b MCKIY CBOMCTBAaMM BEILIECTB B Pa3HbIX




arpe€raTHblIX COCTOAHUAX KW HX ATOMHO-MOJICKYJIAPHBIM

CTpOEHUEM
2.5 OCOoOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
2.6 [TpakTuyeckue paboOTHI:

Onenka JuaMerpa aromMa  METOAOM  psfoB (¢
UCTOJIb30BaHueM ¢Gotorpaduit).

OnbIThl 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnbITHl IO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOIO

MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

3.1 Mexaanueckoe JIIBUKEHUE. PaBHOMEpHOE u
HEpaBHOMEPHOE JIBUKCHUE

3.2 ###Par#H#CropocTs. Cpennsis CKOPOCTh npu
HEpaBHOMEPHOM [BMW)XKCHWHU. Pacuér mytm W BpemMeHH
JIBUKCHUS

3.3 SIBnenuie uHepuuu. 3aKOH HHEpLIMH. B3auMonelicTBue Ten
KaK MpUYMHA U3MEHEHHUs CKOPOCTHU JIBIKEHUS Tenl. Macca
KaK Mepa MHEPTHOCTH TeJla

3.4 [TnotHoCTh BemiecTBa. CBs3b IUIOTHOCTU C KOJUYECTBOM
MOJIEKYJ B €UHUIIE 00bEMa BellecTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJAECUCTBUS TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MIOMOIIBIO JHHAMOMETpa

3.7 SIBnenue TAroTeHHus W cuia TskecTd. Cuila TSDKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts

3.8 Cuna Ttpenus. TpeHue CKOJIBXKEHMS M TpPEHHE IOKOS.
Tpenue B npupoe U TEXHUKE

3.9 CnoxeHue CHJI, HANpPaBICHHBIX 10 OAHOM HPSIMOIl.
PaBHOelcTBYIOIIASA CHIT

3.10 [TpakTuyeckue paboOTHI:

OrmpesiesieHHe  CKOPOCTH  PaBHOMEPHOTO  JIBHIKCHUS
(mapuka B OJKUIKOCTH, MOJEIU  DJIEKTPUUECKOTO
aBToMOOWIT u Tak gainee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBXEHHs Opycka WIM IIapuka 1o
HAaKJIOHHOM  miockocTu.  OmpeneneHue  MIOTHOCTH

TBépZ[OFO TCIa. OHLITBI, JACMOHCTPUPYIOIINUEC 3aBUCHUMOCTD




pacTshkeHus (aegopManum) TPYKUHBI OT TPHIOKECHHOU
CHUIJIBI. OHBITBI, ACMOHCTPUPYIOIUC 3aBUCHUMOCTHL CHIIBL
TPEHUS CKOJBKEHHs OT Beca Tela U  Xapakrepa

COIPUKACAIOLINXCS TIOBEPXHOCTEN

3.11 dusnyeckne SBICHUS B MPHUPOJAC: NPUMEPHI JBHKCHHS C
pa3IMYHBIMM CKOPOCTSIMU B JKMBOM M HEXKHUBOH IIPUPOJE,

I[Cf/iCTBI/IC CUJIbI TPCHUA B ITPUPOAEC U TEXHUKE

3.12 TexHuueckue ycTporucTBa: AMHAMOMETP, OAIIUITHUKI
JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 TA30B
4.1 [aBnenne TBEpmoro Ttena. CrocoObl yMEHBIIEHUS U

YBCIUYCHUA OaBJICHUSA

4.2 JlaBnenue raza. 3aBUCHMOCTD JABJICHHS raza oT o0béMa,
TEMIIepaTyphI
4.3 Ilepenava naBiaeHUs TBEPABIMU TENAMM, KUIAKOCTIMH U

razamu. 3axkoH Ilackans. [TneBMaTHUYeCcKHe MallTMHEI

4.4 3aBUCHUMOCTh  JaBIICHUS  JKMJIKOCTH OT  TJIyOWHBI
I'uapocratudeckuit nmapanokc. CooOmarmmecs: CoCcyabl.

FanaBane(:KHe MCXaHU3MbI

4.5 Atmocdepa 3emin u armocdepHoe naBieHue. IIpudanHb
CYIIECTBOBaHMS BO3AYIIHON oO6omouku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AaBJIEHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6 W3mepenune atmocdepHoro naminenus. IlpuGoper ans

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7 [leficTBHE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO.

BrrtankuBaromias (apxuMezioBa) cuiia. 3akoH Apxumesaa

4.8 [InaBanue Ten. Bo3ayxomnnaBanue

4.9 [TpakTyeckue pabOTHI:

HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJE OT 00BhEMa
MOTPYKEHHOW B KHUAKOCTb 4acTu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH  CWJIBL, JICMCTBYIOIIEW Ha  Telo,
MOrPYKEHHOE B KUIKOCTb. IIpoBepka HE3aBUCUMOCTHU
BBITAJIKUBAIOIIEA CHJIbI, JIEUCTBYIOIIEM Ha TeJIO B
JKUJKOCTH, OT Macchl Tesa. OMbITh, IEMOHCTPUPYIOLINE
3aBUCHUMOCTh BBITAJIKMBAIOIIECH CHWJIbI, JIEMCTBYIOIICH Ha

TEJO B XKHUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh




YacTH Tejla U OT IVIOTHOCTH kuakocTH. KoHcTpynpoBanue
apeoMeTpa UM KOHCTPYMPOBAHHUE JIOAKU U ONpPEIEIICHUE

€€ rpy30MoIbEMHOCTH

4.10 dusnueckue sIBICHUS B IPUPOJIE: BIUSIHUE aTMOC(EPHOTrO
JTaBJICHUS HA )KMBOM OpraHu3M, IJIaBaHUE pbIO
411 TexHudyeckue YCTpOMCTBa: COOOUIAIOIIMECS COCYHbL,

YCTPOMCTBO  BOAOIPOBOJA, T'MIPABIMYECKUIl  mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPLIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTD, SHEPT'UA

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTb

5.3 [Ipocthie  MexXaHWU3MBI:  pblyar, OJOK, HaKJIOHHAas
IUIOCKOCT. [IpaBuiio paBHOBECHS phIyara

5.4 [IpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKY

5.5 «3onotoe npaBmwio» mexanuku. KosdduureHnt noneznoro
JeicTBUS MeXaHU3MOB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE

5.6 [ToTeHunanbHas S3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN

5.7 Kunerudeckast sHeprus

5.8 [Tonnass MexaHuyeckass 3HEpPrus. 3aKOH H3MEHEHUS U
COXpPaHEHHsI MEXaHUYECKOH SHEepruu

59 [TpakTiueckue paboThI:
Onpenenenue pabOThl CHIIBI TPEHUS MPH PaBHOMEPHOM
IBIDKEHUW Tela 10 TOPU3OHTAJIHHOM TIOBEPXHOCTH.
HccnenoBanue ycinoBHil paBHOBecHsl peluara. M3mepenue
KII[I wnaxioHHOW 1ockocTH. M3ydeHue  3akoHa
COXpPaHEHHsI MEXaHUYECKOH SHepruu

5.10 @usznueckue SBICHHS B IIPUPOJE: pbIYarn B TeJe
YeJoBeKa

5.11 TexHuueckue ycTpoiicTBa: pblyar, TIOABMXKHBIA U

HETMOJABMKHBIM OJIOKH, HAKJIOHHAS TIJIOCKOCTh, IMPOCTHIE

MCXAaHU3MBEI B 6BITy

8 KUIACC




Kon Kon IIpoBepsiemblie 3JIeMEHTHI COleP:KAHUS
pasaena 3JIeMeHTa
6 TEIUJIOBBIE AABJIEHU A

6.1 OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUU CTPOCHHSI BellecTBA. Macca U pa3Mepbl MOJICKYJI.
OnpIThl, MOATBEPXKAAIOIINE OCHOBHBIE  IMOJIOKCHHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPUU

6.2 Mopnenu TBEPAOTO, JKUIKOTO M ra3000pa3HOTO COCTOSHUMN
BemectBa. Kpucrammmdyeckue u amopHblie Tena

6.3 OOBsicHEHHE CBOWCTB Ta30B, KHAKOCTEH M TBEPABIX TN
Ha OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETUYECKOM
TEOpUH

6.4 CMaunBaHUE U KaNWUISIPHBIC SBICHUS

6.5 TennoBoe paciMpeHue u cxxaTue

6.6 Temneparypa. CBs3p Temmeparypel €O CKOPOCTBIO
TETUIOBOTO JIBFDKCHUS YaCTHUIT

6.7 Buytpennss sueprusi. CriocoObl U3MEHEHHUS BHYTpEHHEH
SHEPTUU: TeIUIonepeaada U COBEpIIeHUE pabOThI

6.8 Buner Ttermonepenaun: TETUIONPOBOIHOCTh, KOHBEKITHS,
W3Iy4eHue

6.9 KonundecTBo TeminoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA

6.10 TemmooOMEH W TEIUIOBOE paBHOBECHE. Y PaBHCHHE
TEIJIOBOTO OaiaHca

6.11 [InaBneHve u oTBepAeBaHHE KPHUCTATUIMYECKUX BEIECTB.
VeapHas TEIIOTA IJIABICHUS

6.12 [TapooOpazoBanne u koHneHcanus. Mcnapenne. Kunenwne.
VYaenebHas TemnoTra mapooOpa3oBaHHsS. 3aBHCHUMOCTH
TEMIEPaTyphbl KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13 BnaxxnocTs Bo3myxa

6.14 OHeprus TOIIMBA. Y IelbHas TEII0TA CrOPaHUs

6.15 [Mpuanumner  pabotel  TemnoBbix — aBurareneit  KIIJ]

TCIIJIOBOI'O JABHIATCIIA. TenmoBwie JABUTIaTCIIM W 3aliuTa

OKpY>Karolleu cpeibl




6.16

3aKOH COXpaHEHUsS W IPEBPAILECHUS SHEPTUH B TEILJIOBBIX

nporeccax

6.17

[IpakTuueckue paboOTHI:

OnpIThl IO OOHAPYKEHUIO EHCTBUS CHUJ MOJEKYJISIPHOTO
MIPUTSKEHUSL.

OnpIThI 110 BBIPAILMBAHNIO KPUCTAJJIOB IOBAPEHHOM COJH
WJIM caxapa.

OnpIThl 0 HAOJIIOJEHHUIO TEIJIOBOTO PACIIMPEHUs ra3os,
KUAJIKOCTEN U TBEPJBIX TEIL.

Onpenenenue JaBJIeHUs BO3yXa B OaJUIOHE MITPHIIA.
OnbIThl, JEMOHCTPUPYIOUIUE 3aBHUCUMOCTb JIaBJICHUSA
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WIH OXJIKICHUS.
[IpoBepka THUNOTE3bl JMHEWHOW 3aBUCUMOCTU JJIMHBI
CTONOWKA JKUAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TeMIIepaTyphbl.

Habmronenne wm3MeHeHUsT BHYTPEHHEH SHEpPrUM Tena B
pe3yibTaTe Teruionepeaadyu U padoThl BHEITHUX CHJL.
UccnenoBanue sBIICHUS TEIIOOOMEHA MPU CMEIIMBAHUHU
XOJIOJTHOW U ropsideii BOJIBI.

Ornpeznenenne KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM
Mpu  TEIIOOOMEHE ¢  HarpeTbiM  METAUINYECKUM
AJTAHIPOM.

Ornpenenenue yaelbHON TEIMIIOEMKOCTH BEIIECTBA.
HccnenoBanue npolecca UCTIapeHus.

OmnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3AYyXa.

Omnpenenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

6.18

Ousnyeckue SABIEHUS B MPUPOAE: MOBEPXHOCTHOE
HaTSOKEHWE W KaNWUIApHBIE SIBIGHUS B  TPUPOJIE,
KPUCTaJUTBI B TIpUpoje, u3nydeHue CoiHIA, 3aMep3aHne
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHWE POCHI, TyMaHa,

HNHECA, CHCTa.

6.19

Texnuueckue  ycTpoiicTBa:  KamwuiApbl,  IPHUMEpPHI

HCIIOJIB30BaHUA KPUCTAJLJIOB, )KH}IKOCTHBIﬁ TEPMOMETD,




JATYMK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, ICUXPOMETp, MapoBas TypOHHA,

ABUTaTCJIb BHYTPEHHETO CIrOpaHus.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUUECKUX 3apsiioB

7.2 B3aumopeiictBue  3apsbkeHHBIX  Tell.  3akoH — KyioHa
(3aBHCHMOCTBH CHUJIbI B3aUMOZCUCTBHSI 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]TY TEIaAMHU)

7.3 Onekrpuueckoe nojie. Hanpsok€HHOCTH 3JIEKTPUUECKOTO
nosis. [IpuHIMN Cynepno3uimu 3IeKTPUYecKUux nosei (Ha
KaueCTBEHHOM YpPOBHE)

1.4 Hocurenu »snexkTtpuueckux 3apsiioB.  OJIE€MEHTapHBIN
anexTpudeckuid 3apsia. Ctpoenue aroma. [IpoBogHuku u
TUDIIEKTPUKU

7.5 3aKOH COXpaHEeHHUsI AJICKTPUUECKOTO 3apsiia

7.6 DNEeKTpUUECKUM TOK. VYenosus CyILLIECTBOBaHUS
ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA

1.7 JleicTBHSI SNIEKTPUYECKOrO TOKa (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKHUI TOK B )KMJIKOCTSIX U Ta3ax

7.8 Onexktpuueckas 1enb. Cuna Toka. ODJIEKTPUUYECKOE
HamnpsHKeHHe

7.9 CornpoTuBiieHHE MPOBOAHUKA. YIEIHHOE COMPOTUBIICHHUE
BelIeCTBa

7.10 3akoH OMa 1J1s yyacTKa Lenu

711 [locnenoBarenpHOE W MapajuieIbHOE  COEAMHEHUE
MIPOBOTHUKOB

7.12 Pabota u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenna

7.13 DONEeKTpUYECKHe MENMd U TOTPEOUTENH DICKTPHICCKOM
sHepruu B ObITy. KopoTKoe 3aMbIkanme

7.14 [TocTosiHHbIE MarHuThl. B3anMopelcTBHE TOCTOSHHBIX

MarHuToB

7.15

MarautHoe Ttiose. MardutHoe T1ojie 3eMiii M €ro




3HAa4YCHUC OJIA )KU3HHU Ha 3emie

7.16

OmnelT Opcrena. MarHuTHOE 1OJIE JIEKTPUUYECKOIO TOKA.

HpI/IMeHCHI/Ie OJICKTPOMArdHuTOB B TEXHUKE

7.17

JlelicTBE€ MarHUTHOIO IO Ha IPOBOJHUK C TOKOM.
OneKTpoABUraTeab IMOCTOSHHOrO Toka. lcmonb3oBanue
JJIEKTPOJBUIaTEIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIopTe

7.18

OnpITbI ®Dapanes. SBnenue 3JIEKTPOMAarHUTHOU

naaykuuu. [Ipasumno Jlenna

7.19

Onektporereparop. CrocoObl MOJYISHHS AICKTPUICCKOM
SHEPruu.  DJEKTPOCTAaHIMM  HAa  BO30OHOBISIEMBIX

HCTOYHHUKAX SHCPTHUU

7.20

[IpakTuueckue padbOTHI:

OnbIThl 110 HAOIIOIEHUIO HJIEKTPU3ALIUHU TNl HHAYKLIUEH U
IIPU CONTPUKOCHOBEHUH.

HccnenoBanue A€UCTBUSA  JIEKTPUYECKOTO IOJISI  Ha
MIPOBOJHUKY U TUAIEKTPUKU.

Cbopka u mpoBepka pabOThl 3JIEKTPUYECKON LIENHU
MIOCTOSIHHOT'O TOKa.

W3mepenue u peryivpoBaHHe CUIbl TOKA.

N3mepenue u perynupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO 4YEPE3
PE3UCTOp, OT COMPOTHBIICHUS PE3UCTOPA M HANPSKEHUS
Ha pEe3UCTOpE.

OnsIThI, JEMOHCTPUpPYIOIINE 3aBUCUMOCTh
INEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAAH MTONIEPEYHOr0 CEYEHUs U MaTepraa.
[IpoBepka mpaBuiia  CIOKEHUS  HAOpsDKEHUN — MpU
MOCJIEIOBATENIBHOM ~ COCIMHEHHHM  [JBYX  PE3UCTOPOB.
IIpoBepka mpaBwiia A CHIJIBI TOKA IpPH INapajyIeIbBHOM
coeniuHeHun  pesucropoB.  OmpezneneHue  pabOThI
UIEKTPUUECKOTO0  TOKA, HIYIIEro 4epe3  pe3ucTop.

OnpeneneHI/Ie MOIIHOCTH QJICKTPHUICCKOI0 TOKa,




BBIJIEIIIEMON Ha pe3uctope. MccmenoBanue 3aBUCHMOCTH
CUJIbI TOKA, UAYILIETO Yepe3 JaMIIOUYKY, OT HAIPSHKEHHUS Ha
Heil. Omnpenenenue KIIJ[ narpeBarensa. MccinenoBanue
MAarHuTHOTO B3aMMOJICUCTBUS IOCTOSSHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOrO MOJs MOCTOSSHHBIX MAarHUTOB IPHU
X o0beqMHEHUH U pa3zeneHuu. MccnenoBanue neicTBus
3JEKTPUUYECKOTO TOKAa HAa MAarHUTHYK CTpenky. OTBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHS
KaTyllKd ¢ TOKOM M Mar"ura OT CWIbl TOKa H
HalpaBJieHUs TOKa B Karymke. IM3ydenue nerncrBus

MarouTHOI'O I10JIA Ha IMPpOBOIHHK C TOKOM.

KonctpynpoBanue u n3y4yeHue paboTsI
3IIEKTPOJIBUTATEIA. N3zmepenue KII
3JIEKTPOIBUTATEILHON YCTaHOBKH. OnbITHI o

HUCCICIOBAaHUIO SABJICHUA 3JICKTp0MaFHI/ITHOI‘/JI WHAYKIOHUU:
HCCICOOBAHUC W3MCHEHHMI 3HAYeHHUS MU HaIlpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnyueckue SBJICHUS B IPUPOJIC: IICKTPUICCKUE SIBICHUS
B arMocdepe, DIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe ToJe 3emiH, Jpeiid MmomcoB, poib

MAar"gsuTHOI'O IIOJIA AJIA >)KM3HH Ha 3GMJ'I€, MOJIIPHOC CUAHUC

7.22

TexHudeckue yCTpOMCTBA: JJIEKTPOCKOI, aMIIepMeTp,
BOJIBTMETP, PEOCTaT, CUYETUUK DJICKTPUYECKON DHEPIUH,
AJIEKTPOOCBETUTENIbHBIE ~ NPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEAOXPAHUTENH, OAJIEKTPOMATHUT,  DIIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, reHEPATOP MMOCTOAHHOI'O TOKA

9 KJIACC

Kon

paszziena

Kon snemenTa

[IpoBepsiemble 3JIEMEHTHI COICPKAHUS

8

MEXAHUWUYECKUE ABJIEHUA




8.1

Mexanudyeckoe  ABWKEHME. MarepuaiabHas — TOYKA.

Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NPSAMOIMHEHHOE ABIKEHHE

8.4 HepaBnomepHoe npsimosinHelHoOe nBHxkeHue. CpeaHss u
MTHOBEHHAss CKOpPOCTh Tela TpPH HEPaBHOMEPHOM
JIBY>KEHUU

8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
JIBYDKEHUE

8.6 CBoboanoe nagenue. OnbiTel ["anunes

8.7 PaBHomepHOe naBmxkeHue 10 OKpyxHOCTH. Ilepuon u
yacTtota oOpamieHus. JIuHelHas M yrjioBas CKOpPOCTH.
LlenTpocTpeMuTeNbHOE YCKOPEHUE

8.8 [TepBrrii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIMIT Cynepno3uuu CUil

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHHs: CHJIa TPEHHS CKOJBXEHUS, CHJIa TPEHHS
MIOKOS, IPYrUe BUbI TPEHUS

8.14 Cuna TsOKECTM W 3aKOH  BCEMHUPHOTO  TATOTEHHS.
Yckopenue cBOOOIHOTO MaIeHUS

8.15 JBmxenue miuanet Bokpyr Connua. IlepBas kocMuyeckast
ckopocTb. HeBecoMoCTh 1 neperpy3ku

8.16 PaBHOBecue MaTepuabHOM TOYKH. AOCOIIOTHO TBEpHIOE
TEIO

8.17 PaBHOBecue TBEpHOro TEnma C 3aKPEIUIEHHOW OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18 Nmnynec Tena. 3Menenne umnynsca. IMnynsc cuiib

8.19 3aK0H COXpaHEHHS UMITYJIbCa

8.20 PeakTuBHOE ABMXEHNE

8.21 Mexanunueckasi paboTa 1 MOIIHOCTb

8.22 PaGora cun Tsxectu, ynpyroctu, TpeHus. CBsI3b SHEPrUU
1 paboTHI

8.23 [loTennmansHass  dHEprus  Tena, MOAHATOTO  HAJ




MOBEPXHOCTHIO 3eMJIU

8.24

ITorenumanpHas YHEPIUs CKATOU MPYKUHBI

8.25

Kunernueckas »Heprus. Teopema 0O KHHETHYECKOH

SHEPrUu

8.26

3aKoH COXpPaHECHUA MEXaHHYeCKOM OHEPIrun

8.27

[IpakTuyeckue pabOTHI:

Omnpenenenue cpeaHeld CKOPOCTH CKOJIBXKEHUs Opycka
WIM JABW)KEHHS IIAPUKAa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tejla NPU PAaBHOYCKOPEHHOM
JBUKEHUU 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
IIpoBepka TruUMOTE3bl: €CIAM MPH PABHOYCKOPEHHOM
JBUKEHUM 0€3 Ha4aJIbHOM CKOPOCTH IIyTH OTHOCATCS Kak
P HEYETHBIX YUCEII, TO COOTBETCTBYIOLIUE TPOMEKYTKH
BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIB)KEHUS
OT CWIbl HOpPMaJIbHOrO JaBieHus. OnpenencHue
KodpduuuenTa TpeHHs cKoibkeHus. OrmnpeneneHue
KECTKOCTH TpyXuHbL. OmnpeneneHue pabdOTbl  CUJIBI
TPEHUsT TpU PaBHOMEPHOM JIBWXKEHHM Tela 10
TOPU30HTANIBHOM ToOBepXHOCTH. OnpeneneHue padoOThI
CWJIBI YIPYTOCTH TPU NOIBEME IPy3a C UCIOJIB30BaHUEM

HCEIMOJABUKHOT'O U ITIOABHXKHOTI'O 0JI0KOB

8.28

dusznueckue SBICHUS B npupoac: NMpHUJIMBbI U OTJIUBBHI,
JBHKCHHEC IIJIAHCT ConHeuHoOMI CHUCTCMbI, PCAKTHBHOC

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  COMAOMETP,  JIaTYUKHU

TIOJIOKCHHUS, PACCTOSAHHNA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe nBukeHue. OCHOBHBbIE XapaKTEPUCTUKH
KoJIeOaHUI: TIepUO/I, YacTOTa, aMILIUTY1a

9.2 Matematuueckuit u NPYKUHHBIN MasiTHUKU.
[IpeBparieHre sHEPrUU Ipu KoJIeOaTEIbHOM JABMKEHUH

9.3 3aryxamomue KoJicOaHus. BBIHYXIEHHBIC KOJICOAHMS.

Peszonanc




9.4

Mexaunueckue BOJHBI. CBOMCTBA MEXAaHMYECKUX BOJIH.
HpOI[OJIBHBIe nu HOHepe‘-IHLIC BOJIHBI. I[HI/IHa BOJIHBI H
CKOpOCTh €€ pacnpocTpaHeHus. MexaHn4eCcKue BOJIHBI B

TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHe 3ByKa

9.6 WnudpasByk u yapTpa3zByK

9.7 [IpakTrueckue pabOTHI:
Omnpenenenne  4acTOTBI W Hepuoja  KoJjeOaHMi
MaTeMaTHYECKOro MasiTHUKA.
Omnpenenenne  4acTOTBI W Hepuojga  KoJjeOaHMid
IPY>KUHHOTO MasiTHUKA
HccnenoBanne  3aBUCMMOCTH  IEepHoAa  KojieOaHWi
MOJIBEIIEHHOIT0 K HHUTU TIpy3a OT JJIUHBI HUTH.
HccnenoBanne  3aBUCMMOCTH  IepHoja  KojieOaHWi
IPY)KUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH nepuoaa Kosie0aHui rpysa,
MIOJIBEIIEHHOTO0 K HHUTH, OT MAacChl Ipy3a U >KECTKOCTHU
npyXuHsl. I3Mepenue yckopeHus CBOOOTHOTO MaieHUs

9.8 dusnueckue SBJICHUS B NPUPOJE: BOCIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO0

9.9 TexHuueckue yCTpONCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1 DONEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBL.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [kana 31eKTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHutHas mnpuponaa cera. CKOpOCTb CBeTa.
BonHoBBIE CBONICTBA CBETA

10.4 [IpakTuyeckue paboOTHI:
N3yueHne cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOHMIIBHOTO Tesie(oHa

10.5 ®dusnueckue SABIEHUS B MpUpPOAE: OHMOJOTHYECKOE
neiicTBue BUMMOTO, yIABTPauOIETOBOTO u
PEHTI€HOBCKOI'O N3JIy4eHUI

10.6 TexHnueckue yCTpOWCTBA: HCIIOJIb30BaHNE




OJICKTPOMAardMTHBIX BOJIH JJIA COTOBOM CBSI3U

11 CBETOBBIE SABJIEHUA

11.1 JlyueBast Mmosienb cBeTa. MIcTOUHHMKY cBeTa

11.2 [IpsimosinHENHOE PacIpOCTPAaHEHHUE CBETA

11.3 Otpaxenne cBera. Ilnockoe 3epkayio. 3aKOH OTpakKeHUS
cBeTa

11.4 [Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe
BHYTpPEHHEE OTPAKCHHUE CBETA

11.5 JIunza. Xop jtyyel B IMH3e

11.6 Onrtuueckass cuctema (oroanmapara, MHKpPOCKONa U
TEJIECKOTIa

11.7 I'maz kak onTudeckas cuctema. biauzopykocth u
JaTbHO30PKOCTh

11.8 Pasznoxxenue 6enoro cBera B crnekTp. OnbiTel HploTOHA.
CrnoxeHne CrieKTpalibHBIX IBETOB. Jlucriepcus cBeTa

11.9 [IpakTrueckue pabOThI:
HccnenoBanue 3aBUCHMOCTH YIila OTPaKEHUSI CBETOBOTO
Jy4a OT yIJia MaJeHHUs..
W3yuenne XapakTepUCTHK HW300paKeHHs] MpeIMeTa B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCUMOCTH  yIyila  TPEIOMIICHUS
CBETOBOT'O JIy4a OT yIJia MaJeHUs] Ha TPAHUIIE «BO3IYX —
CTEKIION.
[Tonyyenne wu300pakeHUl € MOMOILBIO CcOOMparoLIeH
JIMH3BL.
Omnpenenenrue (HOKYCHOTO PpacCTOSIHUS M ONTHYECKOU
CHUJIBI COOMPAIOIIEH JTUH3HI.
OmnbITHI IO PA3JI0KEHHUIO OEIOro CBETa B CHEKTP.
OnbITEI 10 BOCHPHUATHIO IIBETa MPEIMETOB MPH HX
HaOJI0JIEHUH Yepe3 I[BETOBBIE (PUIBTPHI

11.10 ®dusnueckue sBICHUS B npupojne: 3armeHuss CoyiHIIA U
JIynbl, 1[BETa TeN, ONTUYECKUE SIBICHUS B aTtMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)

11.11 TexHnueckue yCTpOUCTBA: OUKH, MIEPUCKOTI,
(dboToanmapar, ONTHIECKUE CBETOBO/IBI

12 KBAHTOBGIE SABJIEHUA




121

Omnbitel Pezepdopna um mmaHeTapHas MoOJENb aTroMa.

Mopens aroma bopa

12.2

I/ICHYCKaHI/Ie U TIIOIJIOICHUE CBE€Ta aTOMOM. KBaHTHI.

JIunenyaTele CIIEKTPHI

12.3

PanuoakTtuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHHs

12.4

Crpoenue aromHoro siapa. HykiioHHas Moiesb aTOMHOIO

sapa. M3oTomnsl

125

PanuoaktuBHbie mnpeBpamieHus. llepuon mnosypacmana

ATOMHBIX AIEP

12.6

SnepHble peakiuu. 3aKOHbBI COXPAHEHHUS 3apsSA0BOIO U

MaCCOBOI'O YHUCECII

12.7

9Hepr1/151 CBS3H ATOMHBIX AOEP. CBs13b MacChHl U OHCPI'ur

12.8

Peaknun cunresa u nenenus supep. McrouHuku sHeprun

CoJHIa u 3BE3]

12.9

Snepnas  sHepretuka. [lelicTBME — pagMOaKTHBHBIX

I/ISJ'Iy‘IeHI/Iﬁ Ha )KMBbIC OPpraHrU3Mbl

12.10

[IpakTuueckue padbOTHI:

HaOmtogeHne CIUIOMIHBIX M JIMHEWYaTbIX CHEKTPOB
U3ITy4EHUs.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHULbI 110
TOPMO3HOMY yTH (110 (poTOrpadusim).

W3mepenue paanoakTUBHOTO (poHa

12.11

®usnyeckue SABJICHHMS B INPHUPOJAE: ECTECTBEHHBIN
PaguOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
PaaMOAKTUBHOE W3JIy4YEHHUE TPHUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PpAJUOAKTUBHBIX M3Iy4EHUH HAa OpPraHu3M

YCJIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaJIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJjibTaTaMm 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

1

[lonumanwe poau  (u3ukm B HAaydyHOW  KapTHHE  MHpa;
c(hOpPMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U U
MO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, O PO IKCIIEPUMEHTA B PHU3UKE, O
cucteMooOpa3syromeid poiu (U3UKU B PA3BUTHUU €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH, 00 IBOIIONUU (PU3NUCCKUX 3HAHUHN U MX POJIU B
LEJIOCTHOM €CTeCTBEHHOHAYYHOW KapTHHE MHUPA, O BKJIAJE POCCHHCKUX
U 3apyOeKHBIX YYEHBIX-(QU3UKOB B DPa3BUTHE HAYKH, OOBSICHEHHE

IIPOLECCOB OKPYKAOUICTO MUPA, PAa3BUTUC TCXHUKH U TEXHOJOrui

3HaHUs 0 BUAAX MaTepuu (BEILECTBO U MOJIE), O ABMKEHHH KaK CIocoOe
CYLIECTBOBAHMSI MaTe€pUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOCHUS
BEIIECTBA, O  (U3MYECKOHM  CYIIHOCTH  SBJICHMA  NPUPOJBI
(MeXaHMYECKHUX, TEIIOBbIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHUE
pa3nuyarh SBJCHUS IO OINHCAHHUI0O UX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3MUECKOE SIBJICHMUE;
YMEHHUE paclio3HaBaTh NPOsIBICHNE U3YUYEHHbIX (PU3NUYECKUX SIBJICHUH B

OKpY’KaloIlleM MUPE, BbIIEIASA UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKHU)

BJ'Ia,Z[eHI/Ie OCHOBaMHM MOHSATHHHOTO arrapara 1 CUMBOJIMYECKOI'O S3bIKa
(1)I/IBI/IKI/I MU HCIIOJIB30BAHHUEC UX I PCHICHHA y‘Ie6HI)IX 3aaa4;, YMCHHUC
XapaKTCPU30BaATh CBOMCTBA TCII, q)HSH‘IeCKI/IC SABJICHUA W HPOHECCCHI,

HCIIOJIB3Ys (1)YHI[aM€HTaJ'IBHI)Ie N OMIIMPUYICCKHEC 3aKOHBI

YMeHue ONnMCHIBaTh HN3YUCHHBIC CBOICTBA TE€N U CI)I/ISI/I‘ICCKI/IG SABJICHUA,

WCTIONB3YS GU3UUECKHE BETUIMHBI

Bnagenne ocHOBaMHM METOAOB HAyYHOTO TIO3HAHHS C  Y4ETOM
coOmroieHnsT TIpaBUJI 0€30IacHOTO Tpyjaa: HaOmroJeHne (PU3MUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIBHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY H3
JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIMH, OTIUCHIBATH XOJ] OIbITa

U 3aIlUCBIBAaTh €r0 Pe3yJabTaThl, (HOPMYJINPOBATH BHIBOJIBI;




MPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEpEHUl (PU3NUECKUX BEIUYMH:
YMEHHE IJIAaHUPOBAaTh U3MEPEHHS, CaMOCTOSATEIHHO  COOMpATh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKIIMU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI M aHAIM3UPOBATh TMOJIYUCHHBIE pPE3YylbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH PE3YJIHTATOB U3MEPEHUI;

MPOBEACHUE  HECIIOXKHBIX  IKCIIEPUMEHTAJIBHBIX  HCCJIECJIOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh  AKCIEPUMEHTAIbHYI0  YCTAaHOBKY U
MPOBOJIUTH MCCIICIOBAHUE N0 MHCTPYKIIMH, MPEICTABISATH MOJTYyYCHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIUYUH B BUIE TaOIuI U TpaduKoB,
YUUTBIBATh  MOTPELIHOCTH, JelaTh BBIBOJBI 1O  pe3yJibTaTam

HCCIICOOBAHUA

[lonnmanue  XapakTEpHbIX  CBOMCTB  (M3MUECKUX  Mojejel
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJAEIM CTPOCHHS
ra3oB, JKHJAKOCTEH M TBEPABIX TeJ, IUIAHETapHash MOJEIb aroMma,
HYKJIOHHasT MOJIeJb aTOMHOIO sijipa) M yMEHUE HPUMEHSATb UX I

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue OOBSACHATH (PU3MUECKUE MPOLECChl W CBOMCTBA Tell, B TOM
yuciae W B KOHTEKCTE CUTyallMii MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh NMPUYMHHO-CIICICTBEHHBIC CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOW Ha M3YYEHHBIE CBOWCTBA (PH3MUECKUX

HBHCHHﬁ, (1)I/I3I/ILICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU 1 MO CIIN

YMmenue pewmath pacu€THble 3amauu (Ha 0ase 2 — 3 ypaBHEHHN),
UCTOJb3Ys 3aKOHBI M (POPMYIIbI, CBSI3bIBAIONINE (PU3NUECKUE BETHMUUHBI,
B YaCTHOCTHU, 3alMCbIBATHL KpPATKOC YCJIOBHUEC 3aJjadid, BbLIABIATH
HE/IOCTAIOIIe JIaHHbIE, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBbIE
Ui €€ pelleHus, HCIOJIb30BaTh CIPABOYHBIE JIaHHBIE, IPOBOIUTH
pacué€Tel W OLEHUBATh pPEATMCTUYHOCTh IIOJYYEHHOIO 3HAYECHUS
(u3nuecKoil BeIMUNHBI; YMEHUE ONPENEISITh Pa3MEPHOCTh (U3NYECKOM

BCJIIMYHHEI, nonyquHoﬁ IIpH pCHICHUHN 3aJa9r

VYMmenune XapaKTEpU30BaATh MMPUHIUIIBI )Iel\/'ICTBI/Ifl TEXHUYECKUX
YCTp01>'ICTB, B TOM 4YHCIE OBITOBBIX HpI/I60p0B, U TPOMBINIICHHBIX
TEXHOJIOTHYCCKHUX HPOLHECCOB IO HUX OMMUCAHUIO, UCIIOJIb3yd 3HAHHA O
CBOMCTBaX (I)I/I3I/I‘{CCI(I/IX SBIICHUH H HCO6XO,Z[I/IMLIC (I)I/I3I/I‘-ICCKI/IC

3aKOHOMEPHOCTH

10

YMmenue HCIIOJIb30BaTh 3HaHUA 0 (I)I/IBI/I‘-IGCKI/IX SABJICHUAX B

TTOBCETHEBHOM JKU3HU JJI 00eCTIeYeHHsT O€30MaCHOCTH TTPH OOpaIieHIN




¢ OBITOBBIMM ITPUOOpPAMM U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHMS
3M0pOBbsI U COOJIOJCHHSI HOPM SKOJOTMYECKOTO TIOBEACHUS B
OKpyKarollel cpelae; MOHMMaHME HEOOXOAMMOCTH  IPUMEHEHHs
JIOCTIDKEHUH ~ (QU3MKM M TEXHOJOTMHA  JUII  PalMOHAIBHOTO

IpUpPOaOITIOJIb30BAHHA

11

OneiT mouWCKa, TMpeoOpa3oBaHUs € TPEACTaBICHUsS HHDOpMAIUH
(U3MYECKOTO COJEp)KaHHUA C HCIOIb30BaHHEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YMEHHE OLIEHUBATH JOCTOBEPHOCTh
MOJIyYeHHON HWH(OpMAallMd HAa OCHOBE HMEIOIIMXCS 3HAHUUW H
JIONIOJIHUTEIBHBIX ~ HMCTOYHHUKOB,  YMEHHE  HCIIOJb30BaTh  IIpU
BBITIOJTHEHUHM y4YEOHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO JIUTEpaTypy
(U3HYECKOTO COJIep)KaHUs, CIPABOYHBIC MaTEPHUAbl, PECYPCHl CETH
WNurtepner; BrnageHwe  0a30BBIMM  HaBBIKAMH  MpeoOpa3oBaHUs
nHQOpMAIMM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYIyI0; YMCHHE
CO03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE

HH(bOpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUYECKUE SABJIEHUA
11 Mexannueckoe  aBukeHue. MarepuanbHas — Touka. Cucrema  OTcyéTa.
OTHOCUTENBHOCTD JIBUKEHUS
1.2 PaBHOoMepHOe M HepaBHOMepHOE ABMkeHUE. CpenHssi ckopocTh. Dopmyna uist
BBIYKCIICHUS CpeHEel ckopocTu: V = S/t
1.3 PaBHOMEpHOE TNpsAMOIMHEHHOE IBUKEHHE. 3aBUCHUMOCTh KOOPJWHATHI Tela OT
BPEMEHHU B Clly4ae paBHOMEPHOTO IPSIMOJIMHEMHOTO IBUKECHUS:
(1) =x, +ut
I'padvky 3aBUCHMOCTH OT BPEMEHH JUIS TPOSKIHUU CKOPOCTH, TPOCKIIUU
nepeMenieHus1, MyTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU
14 3aBUCHMOCTh KOOPJIMHATHI TeJla OT BPEMEHU B ClIydae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBUYKEHMUS:
2
Se(f)=vg, =+ * %
@opMynbl 1 MPOEKLIHMH NEPEMEIICHHs, MPOEKUUU CKOPOCTH M MPOEKIUH
YCKOPEHUS TPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
s, =y, -t+a,- 5
U_\'('f) =Up, T, 1,
a,(f)=canst,
U:.T: - le: zzaxsx
I'paduku 3aBUCMMOCTH OT BpPEMEHM ISl TPOEKIMH YCKOPEHUS, MPOSKIINU
CKOpPOCTH, TMPOEKIHUHU TEePEMEIIECHUs, KOOpPAUHAThl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
1.5 CBobogHoe mameHue. DopMmyInbl, ONMUCHIBAIONIME CBOOOIHOE IMaJleHUE Tela IO
BEPTUKAIH (JIBI)KCHHE TeJIa BHU3 WM BBEPX OTHOCHUTEILHO MOBEPXHOCTH 3€MJIH ).
I'padbuky 3aBUCHMOCTH OT BpPEMEHU Jsl TMPOCKIUU YCKOPEHUs, MPOCKIUU
CKOPOCTH U KOOPJAMHATHI TPU CBOOOHOM IMaJICHUN TeJIa TI0 BEPTUKAIH
1.6 CkopocTh paBHOMEPHOTO JBHXXEHHUSI Tela N0 OKpyxHocTH. Hampasienue




CKOPOCTH.

@opmyna A BBIYMCIEHUS CKOPOCTH 4YEpe3 paauyC OKPYXKHOCTH U MEPHOL

oOparieHus:
2TR
L=
T

LenTpocTpeMurenbHoe  yckopenue. HampaBieHwe  IEHTPOCTPEMUTEIBHOTO

yckopenusi. @opmyiia il BBIYUCICHUS YCKOPEHUS:

dopmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:

Vo= ?

1.7 Macca. [InotHocTh BemecTBa. @opmyiia A BBIYMCICHUS IUIOTHOCTH:
_m
vV
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
1.10 Bropoii 3akon HeroTona:
F=m-a
CoHarpaBlieHHOCTbh BEKTOpa YCKOPEHUS Teja U BEKTOpa CUIIbL, JielcTBYoMIEel Ha
TEJOo
1.11 Bsaumopeiictsue ten. Tpernii 3akoH HeroToHa:
Fr=—-Frs
1.12 Tpenue nokost u TpeHue ckoibxeHus. opMyna A BEIYUCICHUS MOAYJIS CHIIbI

TPCHUA CKOJIBXXCHUA:

Frpzu-ﬁ.r




1.13

Hedbopmarust Tenma. Ympyrue W Heynpyrue nedopmaiuu. 3aKoH YIPYyrou
nedpopmaruu (3axoH ['yka):

F=Ik-Al

1.14

BCCMI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -1,
F=Gg- L1 _2
'L
Cuna 1sprecTu. Y CKOpeHHe CBOOOIHOTO MAICHHUS.
dopmyra 1715 BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTth u Meperpy3Ku

1.15

Nmmynse Tena — BekTopHas pu3ndeckas BeJIMYnHa.
=m0

I/IMHy.]'ILC CUCTEMBEI Tell. MI3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CHUCTCMBI TCI:
Dp=nyUy +im, U, =const

PeakTuBHOE NBUKEHUE

1.17

MexaHnuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsooso

Mexannueckas MOITHOCTh:

nN=4
r

1.18

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM SHEPTHHU:

HEJ'E
By

TeopeMa 0 KMHETHYECKOM OHCPIUU. CDOpMy'J'Ia JJIA BBIYHUCIICHUA HOTCHHHaHLHOﬁ

OHEPTUH TCJIa, IOAHATOIO

Hag 3eMIIEi:

E,= mgh




1.19

MexaHudeckasi SHEPTUS:
E=E.,+E »

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyia s 3aKOHA COXPAaHEHUs
MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpareHne MexaHU4YEeCKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.

1.20 IIpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poryar. Moment cubl: M - FI.
VYcioBue paBHOBECHS pblyara:
M +M +..=0
[ToxBroxHBIN 1 HenoABHWKHBINA 0J10kU. KIT/] mpocThIX MeXaHW3MOB,
A&arpauema
1.21 JlaBneHue TBEPAOTO TEA.
@opMyia 11 BBIYMCIICHUS IaBJICHHs TBEPIOIO Tena:
_F
Prs
Jasnenue raza. ATMocepHoOe JaBlIeHHE.
I'mapocraTnueckoe AaBlIeHUE BHYTPH KUIKOCTH.
®opmyra 171 BBIYUCIICHUS JaBI€HNUS BHYTPU KHUJIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
1.23 3akoH Apxumena. Dopmyna JUid  ONPEAEIEHUS BBITAIKUBAIOLIEH  CHIIBI,
JIEWCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WJIH ra3:
Fagm =pPgV
VYcnosue miaBanus tena. [lnaBanue cynoB U Bo3ayXoIuIaBaHHe
1.24 Mexanuueckue KkojieOaHus. AMIUIUTYAa, TMEpHOJ M YacToTa KoJeOaHW.
dopmyia, CBSI3bIBAIONIAsl YACTOTY U MEPUO KOJICOAHUIA:
v = 1
T
1.25 MareMatnueckuii W TpPYKHHHBIA MasTHUKH. [IpeBpameHune dHepruu Ipu

KoJie0aTeIbHOM JBHXCHUH




1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanuueckre BOJHBI. [IpoaosibHBIE W TOINEpEYHBbIE BOJIHBL. J[IMHA BOJHBI U

CKOPOCTD PaCIIpOCTpaAHCHHA BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa)K€HHE 3BYKOBOU BOJIHBI Ha TPaHMIIE IBYX

cpen. udpa3Byk u yIbTpa3ByK

1.29

IIpaxmuyeckue pabomul

W3mepenue cpeaHeld IUIOTHOCTH BEUIECTBA; apXMMENOBOM CHIIBI; KECTKOCTH
NPYXUHBL, KOd(duLMeHTa TpeHHs CKOJIBKEHUs; pabOTbl CHIIBI TPEHHS, CHJIIbI
YIPYrocTH; CpeJHEH CKOPOCTH ABMKEHHS Opycka IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUsl OpycKa IpH JABHKEHUH 110 HAKIIOHHOW IJIOCKOCTH; YacTOThI U MEpHoJa
Kose0aHUH MaTeMaTHMYecKOro MasTHHKA; 4YacTOThl W Iepuoja KojeOaHHi
MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbl, IEUCTBYIOLIETO Ha pbluar; paboThl CHIIbI
YIPYrOCTH IPU MOABEME Ipy3a ¢ MOMOIIBIO HEMOABUKHOIO OJ0Ka; pabOoThl CUIIbI
YIOPYTOCTH NPU NOIBEME Ipy3a C IOMOILBIO MOABUKHOIO 0JIOKA.

HccnenoBanue 3aBUCMMOCTH apXMME0BOI CHIIBI OT 00bEMa NOrpyKEHHOW YacTH
Tela W OT IUIOTHOCTH >KUJKOCTH; HE3aBHMCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT
Macchl Tela; CHJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOI'O JABJICHHUS U OT
poJla OBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B IPYXHHE, OT CTEHNEHU
neopManuu MpyXUHBI, YCKOpPEeHUs Opycka OT yIjla HakJIOHa HaIpaBIIAIOLICH;
nepuoja (4acToTbl) KosieOaHUIl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NEepHoja
Kosie0aHUH TMPY)KUHHOTO MAasTHUKAa OT MAacChl Ipy3a M KECTKOCTH MNPYXKHUHBI;
UCCIIEIOBaHNE HE3aBUCUMOCTU IMepHoJa KoJeOaHUM HHUTSHOIO MAasTHUKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUS pblUara

1.30

Dusuueckue s61eHUs 8 npupode.' IPpUMCEPEI IBUKCHUA C PAa3JIMYHBIMH CKOPOCTIAMU
B JKMBOH M HEXHUBOU npuponae, ,Z[CflCTBPIC CWJIbBI TPCHUSA B HNPUPOAC U TCXHHUKCE,
INPUJIUMBBI W OTJIMBBI, ABWXCHUC IIJIAHCT ConHeunoi CUCTCMBbI, PCAKTUBHOC
ABUIKCHUC JKUBBIX OPraHU3MOB, pbIUaru B TCJIC YCJIOBCKA, BJINAHNC aTMOC(I)epHOFO
JaBJICHHUS Ha JKHBOM OpraHusM, IlIaBaHUEC pI)I6, BOCIIPHUATUEC 3BYKOB KMBOTHBIMU,

3CMIJICTPSICCHUC, ceiicMUu4YecKue BOJIHBI, HYHaAMH, 5X0

1.31

Texnuueckue ycmpouicmea: CIAIOMETP, IATYMKU IOJIOKECHMS, PACCTOSIHUA U
YCKOpEHHUs, JWHAMOMETp, MOAIIUIHUKHM, pPAKEThl, pblUar, MOJABMXHBIA U
HEMOJIBWKHBIA OJOKHM, HAKJIOHHAs IJIOCKOCTh, IPOCThIE MEXaHW3MbI B OBITY,
cooOmIarmecs Ccocylbl, YCTPOMCTBO BOAONPOBOJA, T'MIPABIMYECKUH Ipecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp, HXOJOT,




UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TETUIOBBIE ABJIEHW A

2.1 OcHOBHbIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKON TEOPUHU CTPOEHUS BEIIECTBA.
Mogenu  TBEPAOTrO, IJKUAKOTO W  Ta3000pa3HOTO  COCTOSHUI  BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

2.2 JlBmwkeHne dvacTur BemecTBa. CBsi3b  CKOPOCTH  JBMDKEHHS 4acTUI[ C
TeMieparypoil. bpoynosckoe aBmxenue, iupdy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TennoBoe pacmmpeHue u cxaTue

2.5 TenoBoe paBHOBeECHE

2.6 Buyrtpennsis sueprus. Pabora u TeronepeAadya Kak CHOCOObI HM3MEHEHHS
BHYTpPEHHEH SHepruu

2.7 Bunp! Temonepeaayn: TeIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE

2.8 HarpeBanue u oxnaxzaenue ten. KonnuecTBo TEIoThl. Y aelbHas TeIIOEMKOCTb:

O=cm(t,—1)

2.9 3aKOH COXpaHEHHUS HSHEPruM B TEIUIOBBIX IpolieccaXx. YpaBHEHHE TEIUIOBOTO

Oananca:
O +0,+..=0

2.10 Hcnapenne u koHzaeHcauus. V3MeHeHMe BHYTpeHHEW »HHEpruu B Hpolecce
ucnapeHuss W KOHJAeHcauuu. KureHwe JKUAKOCTH. YaenbHas TeIioTa
napoobpasoBanus: L = Q/m

2.11 BraxxnocTs Bo3yxa

2.12 [InaBnenue u kpucraumsanus. M3MeHeHne BHYTpEHHEN SHEPTUH IPH IUIABICHUHN
Y KpUCTAIUIM3AIUH. Y IeNIbHAs TEIUI0Ta TIaBICHHUS:

m

2.13 BHyTpeHHSs SHEpTHs CrOpaHus TOIUIMBA. Y eTTbHAsI TETUIOTa CTOpaHus TOTUTBA: (
=Q/m

2.14 [Tpunnmne! padoTe! TermnoBbix naurateneit. KI1J[ teroBoro apurarens

2.15 IIpaxmuueckue pabomol




W3mepenue ynenapbHOW TEINIOEMKOCTH METAUIMYECKOrO0 LWIMHIPA; KOJIMYECTBA
TETJIOTHI, MIOJIYY€HHOT'O BOJAOH KOMHATHOM TeMIiepaTypsl (pUKCUPOBaHHOW MAacCCHI,
B KOTOPYH OINYLICH HArpeTblil IWIMHAP; KOJWYECTBA TEIUIOTHI, OTIAHHOTO
HarpeTbIM LWIMHIPOM, I10CJIE OITYCKAaHMs €ro B BOJY KOMHATHOM TeMIEPaTyphl;
OTHOCHUTEJIBHOM BJIXKHOCTH BO3/yXa; YAEIbHOW TEIUIOTHI IUIABJICHUS JIBJA.
HccnenoBanue M3MEHEHUs TeEMIIEpaTypbl BOJABI IIPU  PA3JIMYHBIX YCIOBHSX;

SIBJICHUS TEIJI000MEHa npu CMEIIMBaHUHN XOJIO,I[HOI;'I u FOpH‘ICfI BOJEI; IIponecca

UCHapeHus

2.16 Qusuueckue s61eHUs 8 npupooe: MOBEPXHOCTHOE HATSDKEHUE M KalMWJUIApHbIE
SBJIGHUS B IPUPOJAE, KPUCTAIBI B mpupoze, usziydeHue ConHua, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpuU3bl; 00pa3oBaHUE pOChl, TyMaHa, HHEsl, CHera

2.17 Texnuueckue ycmpoucmea: KalWUIApbl, TPUMEPbl MCIIOIb30BaHUS KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETpP, IAaTUUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIJICHMS
JIOMOB, THTPOMETPHI, NCHXPOMETp, MapoBasi TypOWHA, MBUTATENb BHYTPEHHETO
CTOPaHHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexrpuszauus Tei. J[Ba BUaa 3JI€KTPUUECKUX 3apsiioB

3.2 BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IJIEKTPUUYECKOTO 3apsiia

3.4 Onexrpuueckoe nose. Hanpsoxk€éHHocTh snexkrtpudeckoro nons. [IpuHiun
CYIEPHO3UILIMH IEKTPUUYECKUX oJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenn »snexTtpuueckux 3apspoB. JlelicTBHE DIEKTPUYECKOrO IO  Ha
aneKkTpuyeckue 3apsiibl. [[pOBOJHUKN U TUANIEKTPUKH

3.6 ITocTosiHHBIN 2neKTpUYeCKui TOK. JleMcTBUs aneKTpudeckoro toka. Cuia Toka.
Hanpsixenne.
l=g/t,U=A/q

3.7 DNEKTPUUECKOE COIPOTUBIIEHHE. Y AETBHOE IIEKTPUUECKOE CONPOTUBIICHHUE:!
R =pl/S

3.8 3akon Oma muis ygactka snekrpuueckon mernu: | = U/R

3.9 [TocmenoBareapHOE COCTMHEHUE TIPOBOTHUKOB:

I =1, U=U,+U,. R=R, +R,




[TapannensHoe coelMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:

U=U:I=1+I;R=2.

2

CmMeniaHHbIE COCIMHCHUA ITPOBOAHHUKOB

3.10 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.11 3akon Jlxxoynsa — Jlenia:
0=I"-R-1

3.12 OnbiT Opcrena. MarHuTHoe ToJie MPAMOrO MPOBOJHHMKA C TOKOM. JIMHUUM
MarHUTHON WHITYKITUH

3.13 MaruutHoe TOJ€ TOCTOSIHHOTO MAarHuta. B3aumoJeicTBHE MOCTOSHHBIX
MarHuTOB

3.14 JleficTBHEe MarHUTHOTO TIOJISI HAa MMPOBOJIHUK C TOKOM

3.15 OnsiTel Dapajnes. SBneHue 3aeKTpoMarHuTHON HHAYKIuK. [IpaBuino Jlenuna

3.16 Ipakmuueckue pabomol
WN3mepenue  3JI€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CUJIbl TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
(pe3ucTopsbl, JaMIIOuKa), OT HaNpsDKEHUS Ha KOHLAX MPOBOJIHHMKA; 3aBUCUMOCTH
COINPOTHUBIIEHUS OT JJIMHBI NMPOBOJHUKA, IUIOMIAJN €r0 MONEPEYHOro CEYEHHS U
YIEIBHOTO CONPOTHUBIICHUS.
[IpoBepka mpaBuiia AJis AJIEKTPUUYECKOTO HAIPSKEHUSI MPHU MOCIEI0BATEIbHOM
COEJMHEHUN MPOBOJHHUKOB; TMpaBWia JUI CHJIBl 3JEKTPUYECKOTO TOKAa IpHU
napajyuieIbHOM COEIMHEHNU TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 Qusuueckue s6neHUs 8 nNpupode: DIEKTPUUYECKHE SBIEHUS B arMmocdepe,
AIEKTPUYECTBO >KMBBIX OPTaHM3MOB, MarHUTHOE TOJIE 3eMJIH, JApeid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIS KU3HU Ha 3eMile, MOJIIPHOE CUSHUE

3.18 Texuuueckue ycmpoticmea: 3IEKTPOCKON, aMmIepMeTp, BOJBTMETP, pEOCTar,
CU€TUYMK  DIIEKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTeNbHbIE JIEKTPONPUOOPH! (IPUMEPHI), SNEKTPUUECKHUE MTPETOXPaHUTENH,
3JIEKTPOMArHUT, 3JIEKTPOJBUraTeNb MOCTOSHHOIO TOKA, T€HEpaTOp MOCTOSHHOTO
TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJTH

3.20 JlyaeBas mojenb ceta. [IpsMonuHeliHoe pacpocTpaHeHHEe CBeTa




3.21

3akoH oTpaxxeHus cBera. [lockoe 3epkaio

3.22 IIpenomiieHne cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Jucniepcust cBera

3.24 Jlunza. Xon nydeit B nuH3e. DokycHoe paccrosiHue JMH3bL. OnTHYecKas CHiia
mun3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuoopsl

3.26 Ipakmuueckue pabomol
W3mepenne onTU4ecKoil Cuiibl coOMparomieil JMH3bI, (OKYCHOTO PAaCCTOSHUS
coOuparomieid JuH3BI (IO CBOMCTBY paBEHCTBA pa3MEepOB IMpeaMmeTa H
n300pakeHus, KOTJa NpeAMET pacloioKeH B JBOWHOM (DOKycCe), TOKazaTels
MIPEIOMJICHUS CTEKJIA.
HccnenoBanue cBolicTBa M300paKeHHs, TOJYICHHOTO C MOMOIIBIO COOMparomieit
JIUH3bI; U3MEHEHUS (OKYCHOTO PACCTOSHUS JIBYX CII0)KEHHBIX JIMH3; 3aBUCUMOCTH
yria mpejoOMJICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha TPAHUIE «BO3AYX —
CTEKJIO»

3.27 Qusuueckue senenuss 6 npupoode: 3armenuss Comnna u JlyHbl, 1Bera Ted,
ONTUYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 Texuuueckue ycmpoticmea: OYKH, TepuUcKor, (oToanmapar, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBEBGIE ABJIEHUA

4.1 PanunoaktuBHOCTh. Anbda-, OeTa-, ramMma-u3nyudeHnus. Peakuuu anbda-u Oera-
pacmana

4.2 OmnsiTel Pe3epdopaa o paccesuuto anbda-yactuu. [Inanerapnas moaens atoma

4.3 CocraB aromHoro siapa. M3oromnsl

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsI0BOI0 U MaCCOBOTO YHCEN

4.6 Qusuueckue A6leHUs 6 Npupode: €CTECTBEHHBIH PpaJMOaKTHBHBIN  (oH,
KOCMHYECKHE JIy4d, pPaJdOAaKTHBHOE W3Iy4YeHHE MPUPOIHBIX MHHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUI Ha OpraHU3M YeJoBeKa

4.7 Texnuueckue ycmpoticmea: CUEKTPOCKON, WHAWBUIYAIBHBIA JO3UMETp, KaMmepa

BI/IJ'ILCOHa, AACPHAad SHECPIreTUKa
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