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ITenaroruyeckasi XapaKTepuCcTHKA 00y4aIOLIUXCS ONpeAeTIeHHON
HO30/I0THY€eCKOM IPyNbl

AOIl OOO obyuaromuxcss ¢ OB3 (3IIP) mnpencraBnsier coOoit
o011eo0pa3oBaTeNbHyI0 MPOTpaMMy, aJalNTUPOBAHHYIO I OOydeHUS
oOyuarommxcs ¢ OB3  (3IIP) ¢ yderoM ocoOeHHOCTEH  UX
NCUXO(PU3NYECKOTO  Pa3BUTHSA, WHIWBHAYAIbHBIX  BO3MOXKHOCTEH,
00EeCIIeUYNBAIOIIYI0 KOPPEKIHUIO HAPYIIEHUN Pa3BUTHS U COLHUAIBHYIO
agantanuio. AOIT OOO o6yuaromuxca ¢ OB3 (3I1P) oGecneunBaet
KOPPEKIIMOHHYIO HaIPaBICHHOCTh BCETO 00pa30BaTEIbHOTIO Mpolecca
Ipu ero 0co0Oil OpraHu3aIu: MPOJOHTUPOBAHHBIE CPOKH OOyYeHUS,
MIPOBE/ICHUE UHIMBUIYAIbHBIX U TPYNIOBBIX KOPPEKIIMOHHBIX 3aHSATHUH,
0c000€ CTPYKTYpUpPOBaHHUE COJECPKAaHUS OOYUYEHHs Ha OCHOBE YCUJICHUS
BHUMAaHUS K (HOPMUPOBAHUIO COIIMATIEHON KOMIIETEHIIUH.

JlaHHast mporpamMma Y4YUTHIBAET BO3MOXKHBIE 3aTPYIHECHUS Y4allUXCs
OB3 B mnpouecce ee ycBoeHus. [loaTomy mnpoBoauUTCS apanTanus
nporpaMmbl  (YOPOIIEHUE TOAAYM UM CMBICJIOBOTO  COAEp KaHUs
MaTepuana, BbIICIICHHE TEM I O3HAKOMUTEIBHOTO H3YyYEHHS,
OopraHu3aius MpakTUYeCKuX padoT B (opme IEeMOHCTpaluu U Ap.) C
coomonenueM Bcex TpeboBanuii OOII OOO mikonbsl U COXpaHEHUEM
MPAKTUYECKUX PabOT U IEMOHCTpAITHi.

[Iporpamma mocTpoeHa TakuM  0oOpa3oM, YTOOBI  HCKITFOYHUTH
nyoIupoBaHUE Yy4yeOHOro Marepuaja W HEOolpaBIaHHOE 3a0eraHue
Briepen. HekoTopele TeMbl TPOrpaMMbl PACIIUPEHBI 3a CUET PE3EPBHOTO
BpEMEHHM Ha JpOOHYIO Mojady Marepuaia, YMEHBIIAIIIYI0 00beM
uH(popMaIuu Ha OTACIbHOM ypoke. [Iporpamma mo3BojsieT yqammmes ¢
OB3 rny0xe BOCHPUHATH PACKPHIBAEMYIO B Kypce KapTHUHY MUpA.
3HAYUTEIBHOE MECTO OTBEICHO Pa3BUTHIO YCTHOM M MUCBMEHHOMN pEUU.
3agaHus ¥ BOMPOCHI PEMPOAYKTUBHOTO, MPOAYKTUBHOTO U TBOPUECKOTO
YpOBHEH CHOCOOCTBYIOT POCTY MOTHBAIMM YYaIIUXCS K BIyMYHUBOMY
MPOUYTEHUIO  TPOW3BEACHUIN, BOCHUTAHUIO  KBATH(DHUIIMPOBAHHBIX
YUTATENEH.

B mporpamme mpocnexuBaercs CBsA3b C JAPYruMH IpeaMmeramu. Ha
ypOKax OCYIIECTBIISIETCS CBSI3b C KUBOIKCHIO, KWHO, MYJIbTUILIUKAIUCH.
DTO TMO3BOJISIET OCYLIECTBUTh BBICOKMM BOCHHUTATEIbHBIA TMOTEHIIAAI
yueOHuKa. JlomaiiHee 4YTeHHWE Yy4YaIlMXCs HaIpaBiseTCs CIUCKaMU
PEKOMEHJIOBAaHHON JUTEpaTyphl, OOO3HAYEHHOW B MporpaMme HU B
y4eOHHUKaX.

Y4eOHO-TeMaTHYeCKOE  IUIAHUPOBAHHWE  COCTaBICHO C  Y4E€TOM



peanmu3anuu KOPPEKITMOHHBIX nesnen ypoka Hapsy C
00pa3oBaTeIbHBIMU, Pa3BUBAIOIIUMHA u BOCITUTATEIHHBIMH,
peIycMaTpUBAIOIee TIOCTENIEHHOE BBEICHUE B COJIEP)KaHUE OOYUCHHUS
pa3ernos, CIIOCOOCTBYIOIINX BOCTIOJTHCHHIO po0OeioB
NpeaecTByomero  o0ydeHus, (GOPMHUPOBAHHIO TOTOBHOCTH K
BOCTIPUATHIO HanOOoJIee CI0KHOTO MPOTPaMMHOT0 MaTepHara.
Peanuzammst mporpamMmbl  TIpeAriofiaracT MPUMEHEHHE Ha YpOKax
KOPPEKITMOHHO-PA3BUBAIONINX,  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX,
OOBSCHUTETHHO-WIITIOCTPATUBHBIX M WTPOBBIX  MEAarOorm4ecKux
TEXHOJOTHH, KOTOpPBhIE CIOCOOCTBYIOT pa3BUTHIO 3JCMEHTAPHBIX
MBICJIUTENILHBIX ~ omepanuii  (cpaBHEHUE, 0000IIeHHe, aHaIU3),
BOCITIOJIHEHUIO TIPOOEINIOB B 3HAHUSX Y MIKOJIBHUKOB ¢ OB3.

HOACHUTEJDBHAA 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO o0OLIeEro oOpa3oBaHMs
COCTaBJIeHa Ha OCHOBE IOJIO)KEHUM M TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTE€bHON MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM (penepanbHOi paboueid mporpaMMbl BOCIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanve mnporpamMmbl 1O (pU3MKE HaIpaBieHO Ha (opMHupoBaHHE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYalOUIMXCS W OpPraHMU3alli0 H3yYeHUs
¢bu3uKN Ha JAEATeTbHOCTHON OCHOBE. B mporpamme mo (u3uke y4YHTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanusanuu TpedoBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro Marepuana
1o rojgaMm oOydeHus (1o Kjiaccam), mpeajaraeT MPUMEPHYIO MMOCIeI0BATEIbHOCTh
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCP)KAHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUA METOAUYECKOM
MIOMOIIIH YYUTENIO B CO3/IaHUU paboueii MporpaMMbl IO y4eOHOMY MpPEMETY.

®u3uka SABISETCS CHCTEMOOOPA3yWIIUM Ui  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEeIMETOB, NOCKOJBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB
U SIBJICHUHM, W3y4yaeMbIX XUMUEH, Ouonorueid, acTtpoHOMHe W (U3HUIECKOU
reorpadueli, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
NpefoCcTaBisieT HamOoJsiee SCHble oO0paslbl NPUMEHEHUS HAy4YHOro MeEeToja
MO3HAHUS, TO €CTh CII0C00a MOIYyYeHUs! JOCTOBEPHBIX 3HAHUM O MUDPE.



OpnHa W3 TNaBHBIX 3a/ay (PU3NYECKOro 00pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (OPMHUPOBAHUU E€CTECTBCHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnmku Ha 0a30BOM ypOBHE TMPEANOJAracT OBJIAJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICAOBAHNS;

e UHTEPNPETHPOBATH  JaHHBIE W  HCIOJIb30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA AJIS TTOTyYEHUS BHIBOJIOB.



Lenun wu3yueHuss (U3MKM HA YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHuUs
onpenenensl B KoHuenmuu mnpenoaaBaHus ydeOHoro mnpenMera «®Duszuka» B
oOpa3oBaTenpHBIX oOpraHusauusx Poccuiickoit @expeparuu, peamu3yOIIMX
OCHOBHBIC  00mI€00pa3oBaTeIbHBIC TPOTPAMMBI, YTBEPKACHHOW PpEIICHUEM
Komnerun Munucrepctsa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [T1K-48H).

Hean uzyyenus PpU3uKu:

e TMpuoOpeTeHHne HHTEepeca M CTPEMIICHUS OOydYalIMXCd K HAyYHOMY
M3YYCHHUIO TMPUPOIBI, PA3BUTHE HMX HHTEIUICKTyaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POPMUPOBAHUE
UCCIIEI0BATENbCKOTO OTHOWICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupOBaHHME HAYYHOTO MHPOBO33PEHHUSI KakK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (opMupOBaHUE MPEACTABICHUN O pOau (DU3UKU ISl Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

e pa3BUTHE  TMPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHANILHON A TENBHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JajabHeWIleMy 00y4YeHHUIO B 5TOM HaIllPaBJICHUH.

JlocTrkeHrue 3TUX IeJed mporpamMMbl 1Mo (U3UMKE HAa YPOBHE OCHOBHOTO

o0111ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

e TmpuoOpeTeHne 3HAHWW O JIUCKPETHOM CTPOCHUM BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX;

e MpUOOpPETEHHE YMEHUM OMUCHIBATH U OOBSCHSITH (PU3UMYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHU;

e OCBOCHME METOJOB pEIICHHS NPOCTEUINMX PACUYCTHBIX 3adady ¢
UCIIOJIb30BaHUEM buznyecKux MOJIEeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHUI HAOJIIOATh MPUPOJIHBIC SIBJICHUS U BBITIOJHSITEH OMbBITHI,
JabopaTtopHble  pabOTBl M AKCICPUMEHTAIbHBIC HCCIICJAOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHI C MHPpOpMALUEH (PUINYECKOTO ColIepKaHus,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

e 3HAKOMCTBO cO c(epamu npodeccHoHaNbHON IeITEIHPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBaHHBIMH Ha
JOCTUKEHUSIX (PU3UUECKON HAYKHU.



Ha u3ydenue usuku (6a30BbIM YPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEIO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZeNi0), B 8
kiacce — 68 uacoB (2 uaca B Hegemo), B 9 kimacce — 102 gaca (3 yaca B Heneno).

[Ipeanaraemeiii B mporpamMme no ¢Gu3MKe nepedeHb JadopaTOpHbIX paboT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUYUTEb JeiaeT BbIOOP MPOBEACHHUS
7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIMBHIYATbHBIX OCOOCHHOCTEH
OOy4JaroIMxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJaHui, MpearaeMplx B pamMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pa3znen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAIOIIEro MUPA.

®uszuka — Hayka o npupoze. SAsnenus npuponsl. dusnyueckue SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

Ouznueckue BenuuuHbl. V3mepenue ¢usznueckux BenmuuuH. Dusnueckue
npubopsl. [lorpenHocts u3mMepeHuil. MexxayHapoaHasi cUCTeMa €IMHHUII.

Kak d¢wusuka u [pyrue ecTeCTBEHHbIE HAayKH H3y4yalOT MPHUPO.Y.
EcTecTBEeHHO-HAYUYHBII METOJl IO3HAHMS: HAOIIOAEHHE, MOCTAHOBKA HAyYHOIO
BOIIPOCA, BBIIBI)KEHHE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaeMoro aBiieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHW4YeCcKne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SABJICHUS.
2. @usnueckue NpuOOPHI U MPOUEAYpPa MPSAMBIX U3MEPEHU aHAIOTOBBIM H
U (POBBIM PUOOPOM.
Jlabopamopnuie padbomot u onvimui.
1. OnpezeneHne UEHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOT0 Nprudopa.
2. M3mepenue paccTosHUM.
3. M3mepenue o0bEMa )XKUAKOCTH U TBEPAOTO TENa.
4. OnpeneneHne pa3MePOB MaJbIX TEN.
5. M3mepenue Ttemmeparypbl IpU MOMOIIM >KHUIAKOCTHOIO TEPMOMETpA M
JaTYMKa TEMIEPaTypHhI.

6. IIpoBenenue uccnenoBaHus MO NPOBEPKE THIOTE3bI: JAJbHOCTH MOJIETA
IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblIe, 4eM OOJIblLIE BhICOTA
IyCKa.

Pasnen 2. IlepBoHayajibHbIE CBeIeHNsI O CTPOEHHUH BelllecTBA.

Crpoenue BemiecTBa: aroOMbl W MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxeHue wyactul BemiectBa. CBsA3b CKOPOCTH JBMIKEHUS YacTHUI] C
temrnepatypoil. bpoyHoBckoe nBmxeHue, aud@ysus. BzaumopaeiicTBue yacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE ra30B, >KMIKOCTEW M TBEPJBIX
(KpuCTaJIMYecKrX) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO ABMXKEHUS.



2. Habmonenne nuddysun.
3. HaOmiomenue ~ siBieHMiA,  OOBACHSIIONIMXCS ~ MPUTSHKEHUEM WM
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomot u onvimul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dororpaduii).

2. OmnbITHI 10 HAOJIIOIEHHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Paznen 3. /IBu:xkeHHe U B3aMMO/IeliCTBHE TeJl.

Mexanuueckoe JBWKEHUE. PaBHOMEpDHOE M HEPaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTtu u
BPEMEHU JIBUKECHUS.

SBneHne WHEpUUHU. 3aKOH WHEpUUHU. B3anMmonelcTBuUE Tel KakK MpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHMIIE
00BbEMa BEIIECTBA.

Cuita Kak xapakTepuUCTHKa B3auMozehcTBUs Ten. Cuina ynpyroctd M 3aKoH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBID AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHre B NpUPOJIe U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHu4ecKoro JBUKEHUS Tena.
N3mepenne CKOpOoCTH MPSMOIMHENHOTO IBUKEHHS.
HabGnronenue siBjeHUST HTHEPIIWH.

1

2

3

4. HabmroneHne n3MeHEeHHUs! CKOPOCTH TIPH B3aUMOJCHCTBUU TEll.

5. CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TEI.

6. CmoxxeHue cuJl, HapaBJIEHHBIX 10 OJHON NPSIMOM.

Jlabopamopnuie pabomot u onvimel.

1. OmnpenenieHre CKOPOCTH PABHOMEPHOIO JBHXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIN AJIEKTPUUECKOT0 aBTOMOOMIISI U TaK Jlajiee).

2. Ompenenenne CpemnHE CKOPOCTH CKOJIBKEHUS OpyCKa WM IIapuKa Io
HAKIIOHHOM TJIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TEa.

4. OMBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (JIedopmariin)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBieHue TBEPABIX TeJ, >KUAKOCTEH U ra3oB.



Hanenue. CriocoObl yMEHBIIEHUS U YBEIUYECHU JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIeHUs rasa oT oObeéMa, Temmeparypbl. Ilepemada naBieHHs
TBEPABIMU TeJlaMH, KHUAKOCTAMU W ra3zamu. 3akoH [lackansa. [TaeBmatmueckue
MAaIIMHbI. 3aBUCHUMOCTh JABICHHS XHUAKOCTH OT MIyOMHBI. ['HIpocTraTHuecKwHii
napajaokc. Coob1aromuecs cocyabl. [ napaBirueckue MEXaHU3MBbI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3yIIHOM 00o0soukn 3emin. OmnblT Toppuueru. M3mepenue atmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JAaBIICHUS OT BBHICOTHI HAJl YPOBHEM MOPAI.
[TpuGops! 17t U3MepeHus aTMOC(PEpPHOTO TABICHHUS.

JleficTBrE ®KUAKOCTH M ra3a Ha MOrPYKEHHOE B HUX Telo. BriTankuparoias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTbD JABJIEHUSA ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs KUIKOCTBIO U TA30M.

Coobmiaromuecs cocybl.

['mapaBauyueckun mpecc.

[IposiBnenue neicTBrs aTMOC(EPHOTO AABICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH
TE€JIa U INIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKUBAKOLIEH CHIIBI BECY BEITECHEHHOM KUKOCTH.
VYciaoBue miaBaHus TeN: IUIABAHHWE WM IOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOLIEHUS INIOTHOCTEN TeJa U JKUIAKOCTH.

Jlabopamopnuie padbomot u onvimul.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJAE OT 00beMa OTPY>KEHHOH B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIICW  CWJIbI, JCWCTBYIONIEH Ha  TeEIo,
MOTPYKEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, JEUCTBYIOLIEU Ha TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAIKUBAIOIIEH  CHUJIBI,
NEUCTBYIOIIEH Ha TEJNO B KUJAKOCTH, OT OO0OBEMa TMOTPYXKEHHOW B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTHU KUJKOCTH.

KonctpynpoBanne apeomeTpa WIM KOHCTPYHMPOBAaHUE JIOJKU U
ONpeIeJICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTB. JHEPIrHUsl.

Mexannueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBuiio
paBHOBecus pbluara. [I[pumeHeHre npaBua paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTbie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckass odHeprus. KuHeTudeckas W TOTCHIMAJIbHAs OSHEPIUsl.
[IpeBpalilieHre OHOTO BHIA MEXAHUYECKOW SHEPTUH B APYroil. 3aKOH COXpaHEHUs
HSHEPIrUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomot u onvimul.

1. Ompenenenue pabOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU TeJa

10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. Uzmepenue KIIJl HaK1OHHON IIOCKOCTH.

4. W3yuyeHHe 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUH.

8 KVIACC

Pa3nes 6. TensioBble sAiBJIeHUSA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOEHUS
BelecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYIISIPHO-KMHETHYECKOW TEOPHH.

Mopnenn TBEpAOro, XUAKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsiCHEHUE CBOMCTB Ta30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IOJIOXKEHUN MOJEKYJSIPHO--KHHETUYECKON TEOPHUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBUKEHUS
yactull. BHyTpenHsiss sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH SHEpIuu:
Terionepesaya " COBEPILIECHUE paboThI. Bunbl TEIIONEPENAUH:
TEIJIONPOBOJAHOCTh, KOHBEKLMS, U3TyUEHHUE.

KonuyecTBo TemynoThl. YenpHas TEIJIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeIioBoro Oananca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAsl TEIUIOTa IJIABJICHUS.
[TapooOpazoBanue u kouaeHcausi. Mcnapenwe. Kunenue. YaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUS.

BnaxuocTts Bo3nyxa.

DHeprus TOIIMBA. Y IeJibHas TEIJI0Ta CrOPaHUSL.

[Tpunuunel pabotel TemnoBeix napurareneil KIIJ TemmoBoro asuratesns.
TenioBble ABUTATENN U 3aLIUTa OKPY>KAIOIIEH Cpeibl.

3aKOH COXPAaHEHHMSI U ITPEBPALLCHHS SHEPTUH B TEIIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HabnroneHue 6poyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysun.

HaOnronenue siBneHU CMaunBaHUS U KaTWJUISIPHBIX SIBJICHUIA.
HaOnronenue TenioBoro pacuimpeHust Tel.

N3meHeHne naBieHus rasa mpu M3MEHEHWU O0BbEMa W HAarpeBaHUU WU
OXJIAKICHUH.

[IpaBuiia u3MepeHus TeMnepaTyphl.

Bunae! rennonepenaumn.

OxJtaxIeHUE TIPHU COBEPIICHUH PaOOThI.

HarpeBanue npu coBepiiieHHH padOThl BHEITHUMH CHIIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaoGmronenne xunenms.

HaOnroienre nocTosHCTBA TEMIIEPATYPHI MPH TIJIABJICHUH.
Mojiennu TeNJI0BbIX JIBUTAaTEIICH.

Jlabopamopnwie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO 00HAPYKEHUIO JEHCTBHS CHUJI MOJICKYJIIPHOTO MPUTSKCHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B, KUIKOCTEH M
TBEPJIbIX TEIL

OmnpeneneHue AaBiaeHUS BO3yXa B 0aJyIOHE MINPUIIA.

OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh JIABJICHUS BO3JyXa OT €ro
00bEMa M HATPEBAHUS WIH OXJIKICHHS.

ITpoBepka runmoTe3bl TMHEHHONW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPhI.

HaOntonenne wu3MeHEHUsI BHYTpPEHHEW DSHEprud Tejla B Pe3ysbTaTe
Terionepeaayu U paboThl BHEITHUX CHUJI.

UccnenoBanue siBjieHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropsiyer BOJBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJY4YEHHOrO BOJOM  MpH
TEIJI000MEHE C HArPEeThIM METAJUIMUYECKUM ITUITUHIPOM.

Onpenenenue yaeabHON TETIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTEIIBHON BIAXKHOCTH BO3AYyXaA.

Onpenenenue yAeIbHONW TEIUIOTHI IJIABJIEHUS JIbJA.

Pa3znes 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKHUX 3apsAlioB. B3aumojelcTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSHUS MEXTY TEIaMU).

Onektpuueckoe nojie. Hampsok€HHOCTh 3yiekTpudeckoro moss. [Ipunimn
CYNEPHO3ULIUH JIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenue aroma. IIpoBOIHHMKM U JUAJEKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUS AJIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJKOCTIX M razax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUYECKOE  HANpsKEHUE.
ConpoTHuBI€HUE MPOBOJHMKA. Y AEIBHOE COMPOTHUBIICHHE BemecTBa. 3akoH Oma
I ydactka menu. llocnemoBarenpHOe W MApaIEIbHOE  COCIUHEHUE
MIPOBOJIHUKOB.

Pabora ® MoOIIHOCTH dJEKTpUUeckoro Toka. 3akoH Jxoyns—JIeHia.
DneKTpuYecKre ey U MOTpeOUTenu EeKTpUIECKor 2Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE  MarHuThl. B3auMoaeHCTBHE  MOCTOSHHBIX ~ MArHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €ro 3HAYEHUE I )KU3HU Ha 3eMII€.
OmeiT  Opcrena. MarHuTHoe T1oOJie  JJIEKTPUYECKOro Toka. IIpumeHeHwue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO T10JISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJABUIATENb MOCTOSSHHOIO TOKa. M CMoJib30BaHHWE BICKTPOABUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 2meKTpOMarHuTHOW MHAYyKIuU. [IpaBuio Jlenna.
DIeKTporeHepaTop. Crioco0b1 MOJTYy4YECHUS AIEKTPUYECKON DHEPIUH.
DIIEeKTPOCTAHIIMU Ha BO30OOHOBJISIEMBIX HCTOYHUKAX dHEPIHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poja 3JIEKTPUYECKUX 3apsI0B U B3AMMOJICMCTBUE 3aPSIKECHHBIX TEJT.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOMA.
DIJIEKTPOCTATUYECKAsI MHIYKIHUS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3apsI0B.
[IpOBOJHUKH U JUAIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JJUHUM JIEKTPUYECKOTO TTOJIS.
HcTouHMKHN TOCTOSTHHOTO TOKA.
JIelicTBHS IEKTPUIECKOTO TOKA.
. DJEKTPUYECKUHN TOK B KHUJIKOCTH.
. ['a30BbIM paspsi.
. I3MepeHnue cuibl Toka aMIepMeETPOM.
. I3MepeHnune 3JIeKTpUIECKOro HAPSIKEHUSI BOJIbTMETPOM.
. Peocrar u Marazus cOnpoTUBIICHUM.

L P N Uv kAW R

S
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. BzanmopeiicTBre MOCTOSHHBIX MArHUTOB.

IR
(o)}

. MOI[CJ'H/IpOBaHI/Ie HCBO3MOKXHOCTH pa3ACaCHUA IIOJIOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaennpoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJsie Toka. DJeKTPOMAarHmr.

JleiicTBre MarHUTHOTO NOJISl HA TPOBOJAHUK C TOKOM.

DNEeKTPOABUTATEI IOCTOSHHOTO TOKA.

HccnenoBanre ABIEHUS 3JEKTPOMArHUTHON MHIYKIIMH.

OmneiTel @apajes.

3aBUCHMOCTh HAIpPABJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHKHOBEHUS.

DNEeKTpOreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnsie pabomot u onvimot.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DSJIEKTpU3AlMU TeNl HHAYKUMEHW W 1pu
CONPUKOCHOBEHMH.

HccnenoBanne IOEUCTBUSA JJIEKTPUYECKOTO IIOJISI HA IPOBOJHUKH U
TUDJIEKTPUKHU.

COopka u npoBepKa pabOThI AIESKTPUUECKOMN MU MOCTOSTHHOIO TOKA.
W3mepeHne u peryJiupoBaHue CUIIbI TOKA.

W3mepeHne u peryjimpoBaHue HaIPsKEHHUS.

HccenenoBanue 3aBUCHMOCTH CWIBI TOKA, MAYLIETO Ye€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSLKEHUS HA PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIAAU IOIEPEYHOrO
CEYECHMS U MaTepraa.

IIpoBepka mnpaBuiia CIOXKEHHUS HANPSLDKEHUW NOPU  MOCIEA0BATEIIBHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna uisi CHJIbl TOKA MPU MAPAJUICTIBHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHre MOIIMHOCTH  3JIEKTPUYECKOIO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIAYIIETO 4Y€pe3 JAMIIOYKY, OT
HANPsKECHHS HA HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHMTHOrO IMOJdS TOCTOSSHHBIX ~ MAarHUTOB IpU  MX
00bEIMHEHUU U Pa3JICJICHUH.

HccenenoBanue AeiCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. ONBITBI, JI€MOHCTPUPYIOIME 3aBHCUMOCTb CHJIBI  B3aMMOJECHCTBHUS
KaTyIIKM C TOKOM M MAarHuTa OT CHJIBI TOKAa W HalpaBJEHUs TOKA B
KaTyILKE.

18. MI3yueHue neicTBUS MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUe U U3yuyeHue padoThl AJIEKTPOABUTATENSL.

20. M3mepenne KIIJI anexTpoaBurarebHONM yCTaHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBIEHUA JJIEKTPOMAarHUTHOW WHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUS M HAIPABJICHUS HWHAYKLIHUOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexanuueckue siBJIeHHUS.

Mexanuueckoe aABwkeHue. MarepuanbHas Touka. (Cucrema oTcyeTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBr>keHue. HepaBHoMepHOe npsiMONMHENHOE JBH>KeHUE. CpelHssi 1 MTHOBEHHAas
CKOPOCTb TeJia PU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosMHEHHOe aBmxkeHue. CBoOoaHOE
nagenue. Onbitel ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpYyKHOCTH. [lepnon m vacrota oOpauieHus.
JIunenHas u yrinoBasi cKOpocTu. LieHTpocTpeMUTEIBHOE YCKOPEHUE.

IlepBsiii 3ax0H Herotona. Bropoii 3akon Hetorona. Tpernii 3akon Herotona.
[IpyHIMN CyTIEPIIO3UIIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS IOKOSI, IPYTHE BUJIbI TPCHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHUE CBOOOIHOIO
najgeHus. J[Buxenue muiaHetr BOkpyr CosHima. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue maTepuanbHON TOUYKH. AOCONIOTHO TBEpAoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIVICHHOM OChIO BpaieHusa. MomeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3menenne nmnynbea. IMnynbe cuiibl. 3aKOH COXPaHEHMS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass paboTa W MOIMHOCTh. PaboTa cun TsKECTH, YHNPYroCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnanbHas sHeprus Tena, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprUs CKATOW NMpYyKUHbI. KnHeTH4eckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGmrogeHne MeXaHWYECKOro JABMKEHUS Tella OTHOCUTENBHO PAa3HBIX Tell

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

CpaBHeHue TyTel ¥ TPAeKTOPUM JBUXKEHHS OJTHOTO W TOTO K€ Teja
OTHOCHTEJILHO Pa3HBIX TEJI OTCUCTA.

H3mepenre CKOPOCTH U yCKOPEHHUSI MPSMOTMHEHHOTO JIBHKCHHUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JBIKCHHUS.

HaGmronenne nBrmxeHus Tejia o OKPY>KHOCTH.

Hab6nronenne MexaHM4eCKuX SBIICHUN, TPOUCXOIAIINX B CHCTEME OTCUCTA
«Tenexxka» 1pu e¢ PaBHOMEPHOM M  YCKOPEHHOM JBIKCHHUH
OTHOCHUTEJIFHO KaOMHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS TeJa OT MAacChl Tella W JEHCTBYIONIEH Ha HETO
CHUIBI.

HaOmroienre paBeHCTBa CHIT TIPH B3aUMOJICHCTBUH TEI.

M3meHeHue Beca Tejia Py YCKOPEHHOM JIBUKEHUH.

[lepemaya umItynbca Ipu B3aUMOAEHCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH TTPH B3aUMOJICHCTBUN TE.

CoxpaHeHre UMITYJIbCa ITPH HEYIIPYTroM B3aUMOICHCTBHUH.

CoxpaHeHre UMITYJIbCa IIPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUM.
Hab6mroneHune peakTHBHOTO JIBFKCHHS.

CoxpaHeHrne MEXaHUUECKOM SHEPTUH ITPU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TP JIBHUKEHUU TeJIa MO/ JICHCTBUEM
TIPY>KUHBI.

Jlabopamopnwie pabomot u onvimeul.

1.

KoncTpynpoBanue TpakTa il pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBIDKCHUS TIIaPUKA UITH TEJICHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WIM JBHXKCHUS
HIaPUKA 10 HAKJIOHHOW TTOCKOCTH.

OrnpeneneHue YCKOpEHHsSl Tella MPU PABHOYCKOPEHHOM JIBIXKCHHUHU 10
HAaKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIAM MPU PABHOYCKOPEHHOM JIBHKEHUU 0e€3
HAYaJbHOM CKOPOCTHM IYTH OTHOCATCS KAaK PsSAJ HEUYCTHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT CHJIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenencaue ko3P hUIMeHTa TPSHUS CKOIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS] MPU PABHOMEPHOM JIBIDKCHUHU Teja
10 TOPU3OHTAJIBHOM MOBEPXHOCTH.



10. Onpeenienne  pabOTBl  CHUJIBI  YNIPYTOCTH MpU  TMOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKOHAa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexanndeckue K0J1e0aHUA ¥ BOJHBI.

KonebarenbHoe nBukeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MTEPUO/I,
4acToTa, aMIUINTya. MaTeMaTuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpainenue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKEHUU.

3aryxatouue — KojeOaHus.  BeiHyKneHHble — kosieOaHusa.  Pe3onaHc.
Mexannueckue BoaHbl. (CBoiicTBAa MeEXaHMYECKMX BOJH. lIpomonsHble U
NONEpEeYHble BOJIHBI. J[TMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHHS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa U BbicoTa TOoHAa. OTpakeHue 3Byka. Hppa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xoneGaHuil Ten MO JEHCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

Habmronenue konedanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHUI U pe30HaHca.

PacnpocTpaneHue mpo10JIbHBIX U ITONEPEYHBIX BOJIH (Ha MOJEIIN).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimul.

1. OmpenenieHHe YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4eCcKOoro
MasTHHKA.

2. OmnpeneneHue 4acTOThl U epHOJa KOJICOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEpHOJIa KOJICOAHUN TOJBEUICHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.

SAN A

4. VccnenoBaHue 3aBUCMMOCTH TIEPHOJIa KOJICOAHUHM TTPYKUHHOTO MasITHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH NEpPHOJa KOJIeOAHUN Tpy3a, MOABEUIEHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa  KoJeOaHWi
NPY>KMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. VI3aMepenue ycKopeHus CBOOOTHOTO TafCHUSI.
Pa3nen 10. DyieKTpoMarHuTHOE M0JI€ ¥ 3J1€eKTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMarHuTHOE  ToJie.  ODJEeKTpOMarHuTHbie  BOJHBL.  CBoiicTBa
ANeKTpoMarHuTHeIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Vcmosib30BaHUE
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.



DnekTpoMarHuTHas npupoaa ceera. CkopocTb cBera. BoyiHOBBIE CBOMCTBa
CBETa.

Jlemoncmpayuu.

1. CBONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimot.

1. M3ydeHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOWMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIC IBJICHUA.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  lIpsamonunernoe
pacnpoctpaHenue ceeta. 3atmMeHuss ConHua u Jlynel. Otpaxkenue ceta. [1mockoe
3epKajo. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpesnoMiieHus cBeTa. [lolHOe BHYTpeHHEe
OTpaXeHHE cBeTa. Vcmonb30BaHME TIOJHOTO BHYTPEHHEIO OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xonm nyuet B JsmH3e. Ontuueckas cuctemMa (oroarrapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. BIHM30pyKoCcTh H
JaJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Onbitel HetoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. /{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop Jiydeil B coOMparoIien TuH3e.

XoJ Jiy4el B pacCEUBAIOIIEH JIMH3E.

[Tonmy4yenue n300paxeHut ¢ MOMOIIBIO JIMH3.

[Tpuniun neiictBus oToarnmapaTa, MUKPOCKOIIA U TEIECKOTA.
10. Mopens ri1asa.

11. Paznoxenue 6eoro cBeTa B CHEKTP.

L O N o v kA W R

12. [TomydyeHue 6em0oro cBETa MPH CI0KESHUN CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yrila OTPaXXEHHUS CBETOBOTO Jyda OT yrija
aJICHHS.

2. M3yueHwne XxapaKTEpHUCTUK U300paKEHUS IIPEAMETA B INIOCKOM 3epKajie.

3. HccrmemoBanue 3aBHCHMOCTH yTJla MPEIOMIICHUS CBETOBOTO JIyda OT yrija
najcHUS Ha TPAHUIIE «BO3TYX—CTECKIIO».



4. Tlomydyenue n300paxeHU ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (HOKYCHOTO PAacCTOSHUS W ONITHYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPU WX HAOIIOACHUM uepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBbBIE AABJIEHUSI.

Omneitel Pe3epdopna u miuanerapHas mMozenb aroma. Moaens aroma bopa.
Hcnyckanue u noriionieHrue ceeta atomoMm. KBanTel. JIuHelyaTbie CIEKTPBI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHruEe aTOMHOTO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoronel. PammoaxTtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsIOBOIO U MacCOBOI'O YHCEI.
OHeprus cBsI3M aTOMHBIX snep. CBsA3p Macchl U SHEpruu. Peakuuu cHUHTE3a U
nenenus saep. Mcrounnku snepruu ConHIa U 3BE3I.

Anepnas sHeprernka. JleMCTBHS paaMOAKTUBHBIX H3JyYCHHM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsbl U3IIy4YEeHHSI U MOTJIOMICHHS.

2. CHexTpsl pa3IMYHbIX ra30B.

3. Cnektp Bomopo/a.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUTUX U3ITYyUCHUH.

6. Perucrtpanus uzinydeHus NpUPOIHBIX MUHEPAIOB U TPOILYKTOB.

Jlabopamopnuie pabomot u onvimeot.

1. HaGnroneHue CrUIONIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYYCHUSI.

2. HccnepoBanue TpekoB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. V3Mmepenue pagnoakTuBHOTO (PoHa.

IHoBTOpUTEIBLHO-0000 1A NI MOTYJIb.

[ToBTOpUTENHEHO--00001IAIOIINN MOYJTH TTPEAHA3HAYEH ISl CUCTEMaTU3alNN
U 0000ImIeHHUs TPEAMETHOTO  COACpKAHWA W  OMNbITa  JIEATEITHLHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PM3MKH, a TAK¥Ke JJIs TIOJTOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHYy MO0 (u3uke g oOydarommxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeaMeET.

[Ipu u3yyeHUu AAHHOTO MOIYJISI PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHHE MPEAMETHBIX U
METaNpeJMETHBIX  MUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHwus, (opmupyercs
€CTECTBEHHOHAY4YHass I'PaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB MCCIIEIOBaHUS



SBJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NYECKHE
ABJICHHS, TPUMEHSA TIIOJIyYCHHbIC 3HAHUS, pellaThb 3aJadyd, B TOM YHUCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIBHBIE.
[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP MAHHOTO pasjena peannu3yercs
32 CYET TOTO, YTO OOyYaroIIMecs BBIMOJTHSIIOT 3aJaHus, B KOTOPBIX WM
IpeIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBSICHATH
bu3nuecKue BICHUS B OKPY>KaIOIIEH MPUPOJIE U IIOBCEITHEBHON KU3HH;
HCIIOJIh30BaTh HAYYHBIC METOBI UCCIICIOBAHNS (DU3UUECKUX SBICHUN, B TOM
YHUCIIE JJIs1 IPOBEPKH TUIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4YHbIE OCHOBBI HamOOJEe BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IIPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IMPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

N3ydenne pu3mku Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsI HANpPaBICHO

Ha JIOCTWXKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3ynbTaToB.

B pesynbrare usyuenus Gu3NKA Ha YpPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTpHOTHYeCKOT0 BOCITUTAHUSI:

— MIPOSIBIICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(pu3HUECKON HAYKU;

— IIEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUCHBIX--(DU3UKOB,;

2) rPa;KAIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

— TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHHUEM
JOCT)KEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX NPUHIUIIOB B AESATEIbHOCTU
YYEHOTO0;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUECKUX KauecTB (PM3MYECKOW HAYKH: €¢ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

— OCO3HaHUE LEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTAaBIISIOLICH
KYJbTYPBI;

— pa3BUTHE HAY4YHOU JHO003HATEIBLHOCTH, MHTEpPEca K MCCIEI0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmMupoBaHusT  KYJbTYpPbl  3I0POBbSi W  IMOIHOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€30MacHoro ooOpa3a >XU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH TIPAaBWJI 0OE€30MaCHOTO TIOBEACHHUS Ha
TpPaHCTIIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMUPOBAaHHOCTh HaBBIKA PEQIIEKCUU, TpPHU3HAHWE CBOEro IpaBa Ha
OIMOKY W TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy/10BOIr0 BOCIIHTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAKTHUYECKUX 3a1ad (B paMKaxX CEMbH,
00pa3oBaTeIbLHON OpraHu3alliK, TOpoja, Kpasi) TEXHOJIOTHYECKOU U



COLIMAJIbHOM HAIpaBiICHHOCTHU, TPEOYIOIHUX B TOM YHCIEe U (PU3MYECKUX
3HAHUIM;

e — HHTEPEC K MPAKTUYECKOMY H3yUCHUIO PO(ECCHid, CBSI3aHHBIX C (PU3UKOMH;

e 7)3K0JOTNYECKOT0 BOCIIUTAHUSA:

e — OpHWCHTANMS HA TPUMEHEHWE (U3MYECKUX 3HAHWH [JIS pelieHus 3aaad B
0o0JlaCTU OKpY’KaloIIeW cpenabl, IJIAaHUPOBAHMS TMOCTYNKOB W OLEHKH HX
BO3MOXHBIX MOCJICJICTBUMN ISl OKPY>KAIOLIEH Cpeibl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHMUS;

e 8) amamTramyu K M3MEHSIOIMIUMCH YCJIOBHSM COIHAJLHOH M TPHUPOIAHOI
cpeabl:

e — TMOTPEOHOCTH BO B3aUMOJECHCTBUM TMPU BBINOJHEHUM WCCIEIOBAHUN U
IPOEKTOB (DU3UYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OMNbBITY U 3HAHUSIM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIETEHTHOCTH YEpe3 IMPAKTUUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YUCJE (POPMYIHPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U SIBJICHUSIX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTU
busuKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUI;

e — CTpEMJICHUE aHAM3UPOBATh U BBISIBJISATH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e — OIEHKA CBOMX JCUCTBUWA C Y4YE€TOM BJIUSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOKHBIX TJ100aJIbHBIX TTOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHs TporpaMMbl MO (M3MKE HA YpPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHbI MeTANpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC yUdeOHbIC ACHCTBYS,
KOMMYHHMKATHBHBIC  YHUBEpCAJIbHbIC  y4cOHBIC  JCHCTBHUS,  PETyJATHBHBIC
YHHBEpCaIbHbIC yUeOHBIC JICHCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JeiiCTBHS

Bba3zoBble Joruuyeckue J1elcTBUA:



BBISIBJIAITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKUM OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIJIS
0000IIIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSIIHNXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBIIATH MPUYUHHO--CJICICTBEHHBIC CBSI3W TMPH H3YYCHHH (PU3UUECKHUX
SIBJICHMH U TPOIIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JEAYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHHM, BBIIBUTAaTh TUIOTE3bl O B3aWMOCBS3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CHOCOO pelieHus: y4eOHOM (pu3ndecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIEHUSA, BHIOOp Hambosee
HOJIXOJISIIETO C yYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCcKue JelHCTBHA.

WCIIOJIB30BaTh BOMIPOCHI KK UCCIIEI0BATEILCKUM HHCTPYMEHT MMO3HAHUS,
MIPOBOAUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUecKuil IKCIEPUMEHT, HEOOJbIIOEe HCCleoBaHuEe (HUIUIECKOTO
SABJICHUS;

OIICHMBATh HA TPUMEHUMOCTh M  JIOCTOBEPHOCTb HH(OpPMAIHIO,
MOJTYYEHHYIO B XO/JI€ UCCIICIOBAHUS WJIM DKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MIPOBEICHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalIbHEWIIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alPOCHI IPH MOUCKE U
otOope MHPOPMALMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4yeOHOMU
(bU3nIeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (POPM IpE/ICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (QOpMYy MpEICTaBICHUS
uHbpoOpMalUl W WUIIOCTPUPOBATH PpEIIAEMbIE 3a/ladyd  HECIOKHBIMU
cXeMaMmHu, luarpaMmmamMu, HTHOU rpagukoi 1 MX KOMOWHALUSMH.

KoMMyHHMKaTHBHBIE YHMBeEpCaIbHbIe ydeOHbIE 1eficCTBUS:

B X0 OOCYXKIeHUusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI U
BBICKA3bIBaTh WJEU, HAIlCICHHBIE Ha pEIICHUE 3a7aud U TOJepKaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COIMOCTABIIATh CBOM CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, 00HapyKUBaTh pa3inure U CXOJICTBO MO3UIINN;

BBEIPQKATh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;
MyOIMYHO TIPECTABIATh PE3YyIbTaThl BEIIOJTHEHHOTO (PH3UIECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh ®W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOM U
WHANBUAYAIbHONH pabOThl TMpU PEIICHUH KOHKPETHOW (U3HUYECKOM
po0IeMBl;

MPUHUMATh eI COBMECTHOM ACATEIHHOCTH, OPTAaHU30BHIBATH JICUCTBUS
Mo e¢ JOCTHXKEHHUIO: pachpeAesisiTh pPoJid, OOCYXIaTh NPOLECChl U
PE3yNIbTaThl COBMECTHON pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, JOCTUTAsl KAY€CTBEHHOT'O PE3yJibTara Mo
CBOEMY HAIPaBJICHUI0O M KOOPAMHHUPYS CBOM JCHCTBUA C JPYTUMU
YICHAMH KOMaH/IbI;

OILICHMBATh Ka4yeCTBO CBOETO BKJIaJga B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(POPMYIMPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX UM YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUISL pelieHusl PU3NYECKUX 3HAHUIA;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX [PUHATHS  pEUICHUHN
(MHOUBUYyaJIbHOE, MPUHSATHE pPEIIEHUs B TpyMIle, NPUHATUE pEeHICHUH
rpyIIon);

CaMOCTOATENLHO COCTABISTH AITOPUTM PeleHHs (PU3UUECKON 3a1auul WU
IUTAHAa MCCIICOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, ApTYMEHTHPOBATH NPEJIAracMbI€ BAPUAHTHI PELICHUM;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTE/LJIEKT:

JaBaTh JICKBaTHYIO OLIEHKY CUTYaIlMU U MPEeUIaraTh IiaH €€ N3MEHEHUS;
OOBSACHATh NPUYMUHBI  JOCTHXKEHHSI  (HEAOCTHUIXKEHHUs) pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETECHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIJIE B XOJ BBINOJIHEHUS
bu3MUecKoro HMCCAeAOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O0O0CTOSITENBCTB, W3MEHUBIUUXCS CUTYyalldd, YCTAaHOBJIICHHBIX OIIHMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEJU U YCIOBUAM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



MPU3HABATh CBOC MPAaBO Ha OIMIMOKY MpHU perieHN (HU3NIECKUX 3a1a4 UK
B YTBEPKJCHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHily 00yuenust B 7 kijiacce mpeaMEeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAFOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATUSA:  (PU3NYECKUE U XUMUYECKUE  SBJICHUS,
HaOI0/ICHNE, JKCIIEPUMEHT, MOJIENb, THIOTE3a, €IWHUIBI (HU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUSI BEIIECTBa (TBEPAOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOEe JBM)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIUHENHOE), TPACKTOPHs, PaBHOJACHCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIacTU4YecKasi),  HEBECOMOCTb,
COOOLIAIOIIUECS COCYBI;

pasnuuath sBiIeHUS (Iud@dy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBA,
PAaBHOMEPHOE  JBIDKEHHE, HEPAaBHOMEpPHOE  JBWKECHHE, HHEpPLMS,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJIBIX TEI C 3aKPEIUICHHOW OCBIO
BpallleHUs, Iepefadya JaBi€HUS TBEPAbIMU TeEJlaMH, S>KHIKOCTAMH U
razamM, artMoc(epHOe J[aBJ€HHE, I[UIaBaHHE TeJl, IPEBPAILICHUS
MEXaHUYECKOM DHEPruH) IO OINMCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBIEHUE H3YYEHHBIX (U3UYECKUX  SABJICHHA B
OKpYXalollleM MHpEe, B TOM 4Hcle (PU3NYECKHUE SBJICHHUS B NPUPOIE:
OpUMEPHl ABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B KMBOM M HEXUBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHS B MPUPOJAE U TEXHUKE, BIMSHUE
aTMoc(epHOro JTaBJICHUs Ha >KMBOM OpraHM3M, IUIaBaHUE PbIO, pbluard B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIICIISTH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU ) (PUBUUYECKUX SIBJICHUN;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONIb3YS
¢uznyeckue BeNMUUYUHBI (Macca, 00BEM, IUIOTHOCTb BELIECTBA, BpEMs,
yTh, CKOPOCTb, CPEHSASA CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tela, CWiIa TPEHUsA, JaBlieHue (TBEPAOro Tella, MKUIAKOCTH, Tasa),
BBITAJIKMBAIONIAS CUJIA, MEXaHU4YecKasi paboTa, MOIIHOCTh, IJIEYO CHUJIbI,
MOMEHT CWJbl, KOI(PQPUIMEHT TMOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETHYECKass M IMOTEHLUAlbHAas 3HEPrus), NP ONUCAHWUU NPABUIBHO
TpakToBaTh  (PU3MYECKUU  CMBICA  MCIOJB3YEMBIX  BEJIMYUH,  HX
0003HAaYEHUsI W €AUHMIIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUIIa CJIOKEHUS CUII (BIOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, paBUIo paBHOBECHs phiuara (0Ji0ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOU
SHEPruH, TpPU OITOM JlaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA W
3allMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YUCIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacueTHble 3afaud B 1-2 nelcTBUSA, HCIONB3YsS 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a
YCIIOBHS 33/1a4d 3aMHMCBIBATh KPATKOE YCIOBHE, MOJACTABIATH (PU3NUYECKUE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOAHUTH PACUETHI, HAXOJIUTh CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJI PEIICHUs 3a/1ay, OLIEHUBATh PEATUCTUUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTb NOpPOOJEMBbI, KOTOPbIE MOXHO PpEIIUTh MpPU T[OMOIIH
(U3HYECKUX METOJIOB, B ONMCAHUU UCCIEA0OBAHUS BBIIEIATH IPOBEPIEMOE
NpeanojoxkeHue  (TUMOTe3y),  pa3inyaTb U WHTEPIIPETUPOBATH
HOJyYEHHBIH pe3yJibTaT, HAXOJAUTh OLIMOKM B XOJE OIBITa, JeaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUU WU
buznyecKux CBOICTB Tel: dbopmyIUpoBaTh MIPOBEPSIEMBIEC
IPEIOJIOKEHNS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHUS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBIIOJIHATh TNPSIMBbIE H3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl TeEa,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JIPYrol C HCHOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JABWXKYLIEroCs Tela OT BPEMEHU [BW)KCHMS Tela, CHUIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCHUMOCTH CHJIbI TPEHUS OT IJIOIIAIU COMPUKOCHOBEHUS TEN, CHIIbI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHus TeJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4€OHOTO MCCIEJOBAHUSA, COOMpaThb YCTAHOBKY M
BBITIOJHATh HM3MEPEHUs, CIeAys MPEAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynabTaThl TMOTYYCHHONW 3aBUCHUMOCTH (DU3MYECKHX BEIWYHMH B BHJE
NPEJIOKEHHBIX Ta0NHIl U TpaduKoB, NenaTh BHIBOJABI MO pe3yJbTaTam
UCCIIEJOBaHMSI;

IPOBOJNUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYUH (IUIOTHOCTh
BELIECTBA JKUIAKOCTM W TBEPAOTO TeNa, CHJIA TPEHUS CKOJIbXKEHUS,
JaBJICHHE BO3[yXa, BbITAIKUBAIONIAs CHUJa, JIEHCTBYyIOIIas  Ha
HNOTPYKCHHOE B KHUAKOCTb TENO, KOIPQPHUIMEHT MOJE3HOTO IEHCTBUS
IOPOCTBIX MEXaHU3MOB), ClIeysd MPEAJ0KEHHOM MHCTPYKUMH: TpU
BBINIOJIHEHUHM H3MEPEHUIl CcOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY MU
BBIUMCIISATh 3HAUEHNE UICKOMOMW BEJIMYMHBI,

coOJII01aTh MpaBUiia TEXHUKUA 0€30MacCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MHPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIKECS COCYAbl, OapoMeTp,
phIYar, MOJIBWKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCHCTBHS H3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHCaHus (B TOM YHCIE:
MOJIINITHAKN, yCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOJb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpPHl  (HAXOAUTh HH(pOpMaIMIO O  MpUMepax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3NYECKMX 3HAHWA B TOBCEIHEBHOMN
XKU3HH Il oOecrieueHus] 0€30MacHOCTH MPU 0OpalIeHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONMCTBAMH, COXpPAHEHMsI 3JI0pOBbS M COOJIOEHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHHS B OKPY’Kalollel cpe/ie;

OCYILECTBISATh OTOOp MCTOYHUKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOITIXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3NMUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIIMIO, KOTOpas SBISETCS MNPOTUBOPEYMBOM MM MOXKET OBITh
HEJ0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUHN YUYEOHBIX 3aIaHUN HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (GU3MYECKOTO COAEp)KAaHMS, CIPABOYHBIE  MaTepualbl,
pecypcsl cetu MHTEepHET, BIageTh MpUéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HH(POPMAITUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMaLUU (PU3NYECKOTO COJAEPKAHUS, B TOM



yycie MyOJUYHO JenaTh KpPAaTKHE COOOILIEHUs O pe3yjbTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEAOBAHUN, TMPH 3TOM TPAMOTHO HCIOIb30BATh
W3YYCHHBIM TMOHATHHMHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE ITPE3ECHTALUEN;

IOPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCJIEIOBAHUN pacHpeleisTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayaMu,
CIICIUTH 34 BBIIOJIHECHWEM IUIaHA JCHUCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JIEATENbHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHNUE OKPYKAIOIIHX.

K xoHiry o0yuenus: B 8 kij1acce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

MCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(HbIe TeJa, HACBHIIIEHHBIH W HEHACBHIUICHHBIA Nap, BIAKHOCTb
BO3/lyXa, TEeMIEparypa, BHYTPEHHSS SHEpPrus, TEIJIOBOW JBUTATEllb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUI 3apsijl, SJEKTPUUECKOE I0JI€, POBOIHUKI
U TUDJIEKTPUKH, IIOCTOSIHHBINM 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEeHHe U C)KaTue, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KAWJUISIPHBIE SIBJICHUS, HCHApEeHUE,
KOHJICHCAIusl, IUIaBJIEHUE, KpUcTau3aius (OTBEpACBaHUE), KUIICHUE,
Terionepeaaya (TEeTI0npPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
IIEKTPU3ALUs TEJ, B3aUMOJECHUCTBHUE 3apsJI0B, NEUCTBUS JIEKTPUUYECKOIO
TOKa, KOpPOTKOE€ 3aMbIKaHUE, B3aMMOJECHCTBHE MAarHUTOB, JEHCTBUE
MAarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, 3JE€KTPOMAarHUTHAsE MHIYKIWA)
N0 ONHCAHUID HX XapaKTEepPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHHUE;

pacro3HaBaThb MpPOSBICHUE HU3YYEHHbIX (U3UYECKUX  SBJICHUN B
OKpY’>KaloIlleM MHpE, B TOM YHCIe (PU3NYECKUE SIBICHUS B IMPHUPOJE:
NOBEPXHOCTHOE HATSKEHUE M KaNWULSIPHBIE SIBICHHS B MPHUPOJE,
KpUCTAJUIBI B Ipupoie, wuziaydeHne CoyHIA, 3aMep3aHUE BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHl, TYMaHa, UHEs, CHEra, DJIEKTPUUYECKHUE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nosie 3eMiu, Jpeid MONIOCOB, pOJib MAarHUTHOTO MOJS JJIs KU3HHM Ha
3emuie, OJIIPHOE CUSIHUE, IPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (U3UUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKHUE SIBICHUS, UCIOIB3YS
bu3nyeckue BeTUYHMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHUS, KOJTUYECTBO
TEIJIOTHI, YAEJIbHAS TEIJIOEMKOCTh BEIIECTBA, yAelbHas TEIIoTa



IUIaBJICHUS, ylAelbHasg TeIuioTa MapooOpa3oBaHus, YAEJbHas TEIoTa
CrOpaHusi TOIUIMBA, KOA(PQUIMEHT TOJE3HOr0 JCUCTBUS TEIIOBOM
MalllUHbl, OTHOCHUTEJIbHASI BJIA)KHOCTh BO3/AYyXa, JJIEKTPUUYECKUH 3aps,
cuja TOKa, DJIEKTPUYECKOE HAIpPSOHKEHHUE, COMPOTUBJIIECHUE MPOBOJAHUKA,
yIEIbHOE  CONPOTHBJICHHE  BelllecTBa, paborta W MOIIIHOCTh
ANEKTPUYECKOT0  TOKAa), TpPH ONUCAHWUM MPaBUIBHO  TPaKTOBATh
(bU3UYECKU CMBICT WCIIOJIB3yEMbIX BEJIIMYWH, 0003HAYCHHS W €IUHUIIBI
bU3MYEeCKUX BEIUYHMH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Y OCHOBHBIEC TOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOU TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa JJid ydyacTKa LEeNu, 3aKOH
Jxoyns—JleHna, 3akoH COXpaHEHUs DJHEPTUHM, @pPU OSTOM  J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3MYECKUE MPOILIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallMil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUUECKUX
miaroB ¢ omnopoil Ha 1-2 W3y4yeHHBIX CBOMCTBA (DU3MYECKUX SIBIICHUI,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTrh pacyeTHBIE 3adaud B 2—3 JICWCTBUS, HCIIOJIB3YyS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHE BEJIIMYMHBI: Ha OCHOBE aHau3a
YCJIOBHUSI 33/1aud 3alUChIBAaTh KPATKOE YCIJIOBHE, BBIABIATH HEIOCTATOK
JAHHBIX [l PEIICHHs] 3a/ladyd, BHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOJUMBIC JUIsi €€ peIIeHUs, MPOBOIUTH pacuyeThl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMYMHBI C U3BECTHBIMU TAHHBIMU;
pacro3HaBath MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh TMPU TMOMOIIU
(bU3MYECKUX METOJOB, HCHOJB3Yys ONMUCAHUE HWCCIICAOBAHMS, BBIJESATH
MPOBEPSIEMOE  MPEIOJIOKEHUE, OLEHUBATh NPAaBUIBHOCTh MOpPAJIKA
MIPOBEJICHUSI UCCIICIOBAHUS, JeIaTh BEIBOIBI;

MPOBOJAUTL OMNBITHI 1O HAOMIOJCHUIO (DU3NYECKUX SIBICHUN WM
(bU3nYECKUX CBOUCTB TeJl (KaWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0beMa, TEMIEPATYphl, CKOPOCTH MpPOIIECCa OCThIBAaHUS U
HarpeBaHusi MPU M3TYYEHUU OT IBETAa M3IMydaroueld (MOrIomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEPaTypbl KUIAKOCTU U
IJIOIAAM €€ TOBEPXHOCTH, OJJIEKTpU3alus Tell U B3aUMOJECHCTBUE
ANEKTPUUYECKUX 3apsJIOB, B3AMMOICHCTBUE TTOCTOSTHHBIX MAarHUTOB,



BU3yalM3alMsl MarHUTHBIX IIOJIell TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHHTA,
CBOMCTBA DJIEKTPOJBUTATENsI TOCTOSHHOTO TOKa): (hopmynnpoBaTh
poBepsieMbIe MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 IMPEAJI0KEHHOTO
000py10BaHus, ONUCHIBATh X0/ OIBITa U (POPMYJIUPOBATH BBIBOJIBI,
BBINIOJIHATh  NIpPSAMBIE  U3MEPEHHUS]  TEMIEpPaTypbl,  OTHOCUTEIIbHOU
BJIQKHOCTH BO3]lyXa, CHJBl TOKAa, HAIPsDKEHHUS C MCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UUYECKUX BEJIMYMH, CPABHHUBATH
pEe3yAbTaThl U3BMEPEHUM C YUECTOM 3aJJaHHOM a0COJIFOTHOM NOTPENTHOCTH;
IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JIpyrod ¢ UCHONb30BAaHUEM TMPSIMBIX H3MEpPEHHH  (3aBHCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOWAAM IONEPEYHOro
CEUEHUs U YACIBHOTO CONPOTUBIICHUS BEIECTBA IPOBOJAHMKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 IMPOBOAHMK, OT HANpsDKEHHUS Ha  [POBOJHMKE,
UCCJIEIOBAHUE TOCJIEAOBATEIBHOTO UM  MMAPAJUIEIbBHOTO  COEIUHEHUMN
POBOJHMKOB): TUIAHUPOBATh HCCIIEIOBaHUE, COOMpaTh YCTAaHOBKY W
BBINOJHATh WU3MEPEHUs, CIeaysl NPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH B BHJE TaOmuL U TpaduKoOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpeHUs (GU3NYECKUX BEIWYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBIEHHUE TMPOBOAHHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUJIAHUPOBATh HU3MEpPEHUs, coOupaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€ays MPEeJIOKEHHON MHCTPYKLHHU, U
BBIUUCIISTH 3HAUCHNE BEIMYUHBL;

cOOJII01aTh MpaBUiia TEXHUKUA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHUUIBI  JCHCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX ONUCaHUS (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIbTMETpP, CUCTYUK DJICKTPUUECKON HSHEPTUH, DIIEKTPOOCBETUTEIBHBIC
npuOOpbkl, HarpeBaTeIbHbIE FNEKTPONPUOOPHI (TPUMEPHI), HIEKTPUUECKHUE
IpEeIOXPaHUTENH, JIEKTPOMArHUT, 3JI€KTPOABUTATENh TOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUSI O CBOMCTBAaX (DPM3MUECKHX SBICHUH W HEOOXOAHUMEIC
duznyeckrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHWYECKHE YCTPOWCTBA W W3MEPUTEIHHBIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM (OKUAKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHUs, 3IEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JIEKTPUUECKUX



LEeNeil ¢ MocaeA0BaTeNbHbBIM U MAPAIJIEIBHBIM COEIMHEHUEM DJIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUYEHHUS HIIEMEHTOB JIEKTPHUUECKUX IICTICH;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(MOPMALMIO O  NPUMEPAX)
IPAKTUYECKOIO HCIIOJIb30BaHUA (PU3NUECKUX 3HAHUM B IOBCEIHEBHOM
KU3HU U obecriedyeHus: 6€30MacHOCTU MPH OOpaIleHHUH C MPUOOpaMH U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0POBbS U  COOIIOICHHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYIKaAIOILIEH Cpeae;

OCYILECTBIATh NOMCK HHPopManuu (U3MUECKOTO COJIEp)KAaHUSA B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMUW M MYyTEM CpaBHEHUS
JIOTIONIHUTEIBHBIX ~ MCTOYHHUKOB  BBIJCNIATH HWH(MOpMAaILKMIO,  KOTOpas
SIBIISIETCS] MPOTHUBOPEUYHUBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBIIOJIHEHUU Y4€OHBIX 3aJaHUN HAyYHO--IOIMYJIIPHYIO
AUTepaTypy (U3NYECKOTO COAEp)KAHMSA, CIPABOYHbIE  MaTepualbl,
pecypcesl cetu MHTEpHET, BlajgeTh NpUEMaMu KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
00o0miass uHGOPMALMI0O U3 HECKOJbKUX HCTOYHUKOB (PUINYECKOTO
COJEpKaHUs, B TOM UHCIE€ MYyOJUYHO NPEACTaBISITh PE3YJIbTaThl
MPOEKTHON WJIM HCCIEeNOBATENbCKON AESITETbHOCTH, PU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3yYEHHBI MOHATUHHBIN anmapar Kypca (DU3UKH,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

OpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBaHUN (PU3MUECKUX
IPOLIECCOB pachlpeenaTh OOA3aHHOCTH B TIpPyHIe B COOTBETCTBUU C
MOCTaBIICHHBIMU 33J]Ja4aMHM, CJICIUThH 32 BBHIMIOJHEHUEM IJIaHa JCHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBINH BKJIAJ B
JeSITEJIbHOCTD TPYIIIBI, BHICTPAaNBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOyueHust B 9 ki1acce rmpeMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTEMa OTCYCTa, MaTepuaibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMXKEHUS, nedopmarus
(ympyrasi, mjacTuyeckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TIKECTH, a0COIMIOTHO TBEPAOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CIEKTPBI UCITYCKAHUS W TIOTJIONIEHUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsl SHEPTETUKA,



paznuyaTh SBJIEHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSAMOIMHEIHOE
JBUKCHHE, PaBHOYCKOPEHHOE NPSIMOJMHEWHOE MABHXKEHHE, CBOOOIHOE
najJicHue TeJ, PABHOMEPHOE JIBIKEHHUE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE IBMKEHME, KOoJeOaTeIbHOe MBIKEHHE (3aTyxalollue M
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE JBUYKEHUE, OTPAKEHUE
3BYyKa, MPSMOJMHEHMHOE paclpOCTpaHEHUE, OTPaKEHHE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PAa3I0KEeHHE OEI0ro CBeTa B
CHEKTp M CJOXEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMUYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX  SBICHUN B
OKpy’XawIieM Mupe (B TOM 4ucie (U3NYECKUE SBICHHUS B IMPUPOE:
NPUIUBBI U OTIUBHI, IBIKEHUE T1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JIBUKCHUE JKMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHUE, CEMCMMYECKHE BOJIHBI, I[yHAMM, 03XO, LIBETa Tell,
ONTUYECKUE SIBICHUSA B IMPUPOAE, OMOJOTMYECKOE AEHCTBHE BHJIHMMOTO,
yIbTPaUOJIECTOBOTO W PEHTIEHOBCKOTO U3JIYYEHUM, €CTECTBEHHBIN
pPaAMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4YH, PaJAMOAKTUBHOE H3ITyUCHHE
OPUPOJHBIX MHHEpAIOB, JEWCTBHE pAAMOAKTUBHBIX W3IMYyYEHUH Ha
OpPraHM3M YeJIOBEKa), MPH ITOM IMEPEBOAUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTh CYIECTBEHHBbIE CBOWCTBA (MPU3HAKK) (U3UUECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TeNl U (U3UUYECKUE SBICHHUS, UCIIOIb3YS
¢usznyeckne BENWYHHBI (CPEIHssE W MTHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBIDKEHUH, YCKOpPEHHE, TepeMelIeHHe, MyTh, yrioBas
CKOpOCTb, CHUJIa TPEHHUSA, CUja YNPYrOCTH, CHJIA TSKECTH, YCKOpPEHHE
CBOOOJHOTO TMAJEHMs, BEC Tejla, HUMITYJIbC Tela, HMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTh, IOTEHLMAJIbHAs DSHEprus Tena,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHIIMAIbHAS YHEPIHsl CXKAaTOU
NPYXUHBI, KHHETUYECKash DSHEPrus, IMOJIHAsS MEXaHW4ecKas JHeprus,
NEepUOJ U 4acTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHUS CpPEbl), IPU OMUCAHUU
NPAaBUJILHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIIOJIBb3YEeMbIX BEIHYUH,
0003HaYeHUsI W €AUHMIbI (PU3MYECKUX BEIIUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTUMHU BEIIMYMHAMH,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCTIONB3YS 3aKOH COXpPaHEHUS DHEPTHH, 3aKOH BCEMUPHOTO TSITOTCHHUS,



OPUHIMI CYNEpPHO3UIMK CWJI, TMPUHLUIN OTHOCUTENbHOCTH [anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAXCHUS H
IPEIOMJICHUS CBETa, 3aKOHBI COXPAaHEHUS 3apsAI0BOIO M MACCOBOTO YHCEN
IpU SAEPHBIX PEaKIUsiX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (U3MUECKHE TPOLECChl U CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3U, CTPOUTH OOBSICHEHHME U3  2—3
JIOTHYECKHX IIaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu¢THhle 3a7aud (OMUparoIIMecs Ha cuctemy u3 2-3
YpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMUMHBI: HAa OCHOBE aHajM3a YCJIOBUSA 3aJa4yd 3alMChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HENOCTAIOIINE WM W30BITOYHBIE JNaHHBIC, BHIOWPATH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJI PEIIECHUs, TPOBOJUTH PACUCThl U
OLICHUBAaTh PEAJIUCTUYHOCTh IMOJIYUEHHOTO 3HAa4YeHHs] (U3HYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEHIUTh MPH TMOMOIIU
($uU3MYECKUX METO/JOB, HCIOJB3Yysl OMUCAHUE HCCIEAOBAHMUS, BBIICIATH
IpOBEPSIEMOE  TPEINOJIOKEHNE, OIEHUBATh MPABUIBHOCTh TMOPSAKA
IOPOBEJCHUS  UCCIIEJOBaHMs, JelaTh  BBIBOJAbI, HHTEPIPETUPOBATDH
pe3ysbTaThl HA0JIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITBI TIO0 HAOMIOACHUIO (PU3WYECKUX SBICHUN  WIH
(bu3MUecKuX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTb IMEpHoAa KoJIeOaHUH TPYKUHHOTO
MasiTHUKa OT Macchl Irpy3a M *KCCTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue Oeoro cBeTa B CIEKTP, M3yUYeHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)K€HHUS TMpeAMeTa B COOHMparoiiei
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrOo Habopa
0o0OpyOBaHUS, OMUCBHIBATH XOJ OMNBITAa W €0  Pe3yibTaThl,
bopMyIHpOBaTh BBIBOJIBI;

MPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSAMBIX MU3MEPEHUH, OMpenesss
cpeqHee 3HAa4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOsHHUE
coOuparoiel JMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a HW3MEpeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJNTH HCCIEAOBAaHWE 3aBUCHUMOCTEH (DHU3MYECKHX BEIUYHH C
UCTIOJTb30BaHUEM TIPSIMBIX U3MEPEHHI (3aBUCUMOCTh TTyTH OT BPEMEHU



IpyU PaBHOYCKOPEHHOM JIBMXKEHHHM 0€3 HadallbHOM CKOpPOCTH, MEepHojia
KOJIeOaHUN MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUsA U yria MpeJoMIICHHs OT yria
NajJicHus): TUIAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (UKCUpPOBAaTh pPE3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH
bu3nUecKkux BENUYUH B BUJE TaOIMI] U rpadUKOB, AENaTh BHIBOJABI IO
pe3yJbTaTaM UCCIeA0BaHNUS;

IPOBOANTH KOCBEHHBIE M3MEpEHUs (U3MUECKHX BEIWUUH (CpemaHss
CKOpPOCTh W YCKOpEHHE TeJla TMpPH pPAaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpPEHHE CBOOOJHOIO MaJCHHS, XKCCTKOCTh MPYXKHUHBI, K0P UIIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4yeckas padoTa M MOIIHOCTb, 4YacToTa H
nepuosa KojeOaHMH MaTeMaTHUYeCKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl cujia coOuparome JUH3bI, PaJuOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPHUMEHTAJIbHYIO YCTAHOBKY H
BBITIOJIHATh U3MEPEHUSI, CIEeNys MPEII0KEHHON UHCTPYKIIUU, BBIYUCISATh
3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYYEHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOW MOTPEITHOCTH U3MEPEHU;

coOJII01aTh MpaBUjia TEXHUKK 0€30MacCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPH3HAKA M3YUYEHHBIX (U3MYECKUX MOJEIEH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUYHUK
CBETa, Jy4, TOHKas JIMH3a, TUIAHETapHAs MOJIeNb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX OmucaHus (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKECHHUS, PACCTOSHUA M YCKOPEHUs, pakera,
9XOJIOT, OYKH, MepHuckorn, (¢oToannapar, OINTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKHX SBICHUA W HEoOXoaumble (HUUUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTHUYECKHX IPOLIECCOB
OpU pEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300pAKEHUN B IJIOCKOM 3€pKajie U COOMpAIOIIeH JIMH3E;
OPUBOIUTH  MpUMEpPHl  (HAXOAUTh HH(pOpMaMIO O  MIpUMepax)
MPAKTHYECKOTO HCIOJb30BaHUA (PU3NYECKMX 3HAHWA B TOBCEIHEBHOMN
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTH MPU OOpaIlleHur ¢ MpudbopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHMsI 3JI0pPOBbS M COOJIONEHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY KaIOIIEH cpeie;



OCYLIECTBIISITh TOUCK HMHPOpMauuu (U3NYECKOTO COJACpXKaHUA B
HuTepHeTe, caMOCTOATENHHO (HOPMYIHUPYS TIOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTpEeNIeHUsI JOCTOBEPHOCTH MOJIYY€HHON HH(POpPMAIIMH Ha OCHOBE
UMEIOINXCS 3HAHUN U TIOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCTIOJIb30BATh MPH BBINOJIHEHUH YYeOHBIX 3aJaHU HayYHO--TIOMYJISPHYIO
auTepaTypy (GU3MYECKOTO COJAEp)KaHMSA, CIPABOYHBIE  MaTepualbl,
pecypebl cetu MHTEpHET, BIageTh NPUEMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKMX HCTOYHHUKOB (PU3NYECKOTO COJIEpiKaHus,
nyOJIMYHO MPEICTABIISATH PE3YIbTAThI MPOSKTHOM MIIM UCCIIEA0BATEILCKOM
NESATENIBHOCTH, TpPU ATOM TPAaMOTHO  HCIIOJIb30BaThb  HM3yYEHHBIN
NOHATUMHBIN anmapaT H3y4yaeMoro pasjena (U3MKHM U CONPOBOXKJIATh
BBICTYIUICHHE TpE3eHTalMell ¢ Y4e€ToM OCOOEHHOCTEH ayJauTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
Konrtpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®usnka u e¢ poJib B NO3HAHUH OKPYKAIOLIEro MUpPa

11 ®du3snka - HayKa 0 IPUPOJIe 2 bu6muorexa [IOK
| a PPt https://m.edso00.ru/7f416194
bubnuoreka [JOK
1.2 ) 2 1
R https://m.edso00.ru/7f416194
. bu6mmorexa [{OK
13 EcTecTBeHHOHAYYHBII METOI TO3HAHUS 2 1 o oo T/ 1416104
Wroro no pazneny 6

Paznen 2. HepBOHa‘laJH)Hble CBCICHUSA 0 CTPOCHUM BEILIECTBA

2.1 CTpoeHue BelecTa 1 bubmorexa LIOK
' P m https://m.edso00.ru/7f416194
29 JIBr>kKeHrEe U B3aUMOJIEHCTBUE YaCTHIL 9 1 bubmuoreka [JOK
' BEIIEeCTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
FPCTATHRIE COCTONHMA BeltievTnd https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHne U B3aMMOJIeiiCTBHE TeJl
3.1 MexaHH4eCKOE IBIDKEHIE 3 bubnnorexa [IOK

https://m.edso0.ru/7f416194

3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bu6nmmorexa [JOK



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

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

bu6mmoreka [IOK

3.3 Crna. Bupet cnn 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 Hasnenue. [lepenaya naBiieHust TBEPIbIMU 3 bubnuoreka [IOK
' TEeJIaMH, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bub6mnoreka [IOK
4.3 ATmoc(eproe naseHme 6 https://m.edsoo.ru/7f416194
44 [elicTBHE KUAKOCTH U raza Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Uroro no pazueny 21
Paznen 5. Pa6ora 1 MOIIHOCTH. DHEpPrus
bu6mmoteka [IOK
>1 Pabora 1 mompEoCTS 3 . https://m.edso00.ru/7f416194
bu6mmoteka [IOK
5.2 Hpoctere mMexanH3Mer S 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
53 Mexanrieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE 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
https://m.edsoo.ru/7f416194

8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Paszgea 1. TenjioBbIe ABJIeHUSA
bu6nmoreka [IOK
11 i 7
CTpocHHe i CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JinekTpuyecKue U MAarHUTHDIE SIBJICHUSI
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tela y 1 bubnmnoreka [JOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [JOK
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHI 6 > https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
DUICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Uroro o pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 145



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Paznen 1. Mexannueckue siBJIeHUSA
11 MexaHn4ecKoe IBHKCHUE U CIIOCOOBI ero 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B % 20 1 3
SAMMOAICHCTBHE T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHbI COXpaHCHNUA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznen 2. MexaHuuyeckue KoJ1e0aHUA ¥ BOJIHBI
bu6nuorexa [IOK
2.1 M 7
CXAHIHECKHE KOTEOAHHS 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 M . 8 1 3
CXBHHUCKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ I10JI€ U JICKTPOMATrHUTHBIC BOJTHbI

31 DNEeKTPOMarHuTHOE 10JIE U 5 9 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3nea 4. CBeToBbIC AIBICHUA

4.1 3aKOHbBI paCIPOCTPaHEHUS CBETA 6 2 bu6muoreka [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

bub6nmmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Paszgen 5. KBanToBble iBJIeHUA
bubnuorexa [JOK
51 Hcnyckanue v MoroneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubnuorexa [JOK
52 Crpoeune aTomHOro s1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1
5.3 JIEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3neu 6. [loBTOpUTEIbHO-0000111a101HIT MOTYJ/Ib
6.1 [ToBTOpeHue u 0600IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoThI padoThI pecypenI
1 ®Puznka — HayKa O IPUPOLE. 1
SBnenus npupobl
2 dusnyueckue sIBICHUS 1
3 ®u3nuecKre BEIIMUMHBI U UX 1
U3MEpPEHne
VYpok-uccnenosanue "M3mepenne
4 TEeMIIepaTypbl IPU ITOMOIIH 1 1
XKUJKOCTHOTO TEPMOMETpPA U JaTUMKa
Temrneparypsl"
MeToapl HAYyYHOTO TTO3HAHMSL.
5 o b . 1 bubmorexa [JOK
nucanne PU3NYECKUX SBJICHUMN C
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
Ypok-uccnenosanue "lIposepka
6 TUIIOTE3bI: 1aJbHOCTb MOJETA APHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oombliie, ueM 0oJIbIle BhICOTa MmycKa"
Crpoenue BeniectBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmorexa [JOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6nunoreka [JOK
8 JIBH>KeHHE 4acTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OMnbITHI 1O

9 HaAOJIIOACHUIO TETIJIOBOTO PACIIHPEHHS
ra3oB»
10 ArperaTHbIE COCTOSTHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
1 Bozbl. O000IIEHHE 110 pa3ieny bubnmoreka [JOK
«ITepBoHayaIbHbBIC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIECTBAY
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmmorexa [JOK
BIDKEHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocte. Exuhiuet ciopocti https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU qBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bubnmoreka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInorHocTh BemiecTBa. Pacuet Macchbl bubmmoteka [IOK
1 00beMa Tela 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa$f paborta «Onpenenenue
TJIOTHOCTU TBEPJIOTO Tela
18 Pemenue 3anayd no teme "[InoTHOCTH bubmmoteka [IOK
BemecTsa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anmoieicTBus Ten. Cuna
ynpyrocti. 3akoH ['yka
20 JlabopaTtopHas padota «13yuenue

3aBUCUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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(medopmanun) NPy UHBI OT
HPUIOKEHHOM CHIIBI»

21 [[SIBnenue TsroTeHus. Cuia TIKECTH
CBsi3b MEX]1y CHIION TSKECTH U
. bu6nmoreka [IOK
22 Maccoi tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cusa TsHKeCTH

23 Cuia TsSKeCTH Ha APYTHUX IJIaHeTax. bubnmnoreka HOK
Du3NYECKUE XapaKTEPUCTUKH TIJIaHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 W3zmepenne cuit. JluHaMoMeT

P A P https://m.edsoo.ru/ff0al8cc
bubnnorexa [JOK

25 Bec tena. HeBecomocTth

https://m.edsoo.ru/ff0al1778
CroxkeHHe IBYX CHUJI, HaIIPpaBJICHHBIX
26 10 OJTHOM 11 51114)(0171 ’ bubmorexa LOK
2P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIas CUTT

27 Pemenue 3anau mo reme
"PaBHonelicTByrOMmas cua'

28 Cuia TpeHus u €€ BUuIbl. TpeHue B bubmuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabota «3ydyeHue
3aBUCHUMOCTH CHUJIBI TPEHUS

29 CKOJILKEHHUS OT CHJIBI JaBJICHUS U bubmorexa LOK

https://m.edsoo.ru/ff0alcc8
XapaxkTepa COMPUKACAOIINXCSI
IIOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI

31 Pemenue 3anau mo temam: «Bec but6mmorexa [IOK

Tenay, «I'paduueckoe n300pakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
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cuny, «Cuiibl», «PaBHOAEHCTBYIOIIAS
CHII»

KontponbHas pabota 1o remam:
«MexaHndeckoe nBImKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«['pacduueckoe n300pakeHUE CUIT»,
«Cunbi»

33 JaBnenue. CriocoObl yMEHbILICHUS U bubnmoreka [JOK
YBEIIMYECHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD

34 JIaBIIEHUS ra3a OT 00beEMa Bubmaorexa ITOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHUS TBEPABIMU
35 TeJII;MHH )Kg KOCTSIMH U fiaMH bubmorexa LHOK
> KU ' https://m.edsoo.ru/ff0a25b0
3axoH [lackans

36 JlaBiieHH€E B )KUJIKOCTHU U rase, bubnuorexa [JOK
BBI3BAHHOE JICICTBUEM CHUJIbI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «/laBneHue B bubmmoteka [IOK
KUJIKOCTH U Ta3e. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826

bubmmoteka [IOK

38 Coob

OODIATOTIHECA COCY BT https://m.edsoo.ru/ff0a2970

39 IM'uapaBauueckuit mpecc brbmmorexa [OK

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

40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIA HacocC
ATmocdepa 3eMin U IPUYUHBI €€ bubmuoreka [JOK

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

42 Bec Bo3nyxa. ATMocdepHoe bubmmoreka [{IOK



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
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JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bubmuorexa [JOK

43 OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 JaBJICHUS OT BBICOTB?HI;I[ YPOBHEM bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepouna. AtmochepHoe bubnmoreka [JOK
JIABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
AtMocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas padora «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bubmnorexa [JOK
JEUCTBYIOLIEH Ha TEJIO, IOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlabopaTopHas paboTta 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubmuorexa [JOK
TeJa B BOJIE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KHMJIKOCTh 9aCTH TEJIa»
bubmmoteka [IOK
>0 llnapartne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomMeTpa Uin
KOHCTPYMPOBAHUE JIOJIKU U
ompeielIeHUE €€ TPY30MOAbEMHOCTH"
52 Pemenue 3amad mo remam: «lIlimaBanue bubnuoreka [JOK



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

cynoB. BoznyxormiaBanue»,
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabota no reme

53 «/laBrieHue TBEpBIX TEN, KUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexaneckas pabora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

55 MomHOCTS. ENMHHIE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuer

56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
MOABEME T10 JIeCTHHIIE"

57 IIpocThie MexaHU3MBI. Peryar.

PaBHOBecue cui Ha ppryare
Preruaru B TexHuKe, OBITY H IPHPOJIC.

58 JlaboparopHnast pabota 05 bubmuorexa [JOK
«HMccnenoBanue yclIOBUM paBHOBECHUS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3amad mo Teme «Y cioBust bubmorexa [JOK
PaBHOBECHS pbl4yara https://m.edsoo.ru/ff0a48a6
KoaddutmenT nonesHoro aericTeus

60 MexanusMa. JlabopaTtopHas pabota 05
«M3mepenune KII/ HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3ayau mo teme "Pabora, but6mmorekxa [IOK
MotrHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast JHeprusi. bu6muoreka [IOK



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

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTUU

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

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTAIbHOE ONPEEIIEHNE
W3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIUAJIBLHON YHEPTUH NPU
CKaThIBAaHHUH TeJa MO HAKIIOHHON
IJIOCKOCTH"

65

KonrponsHast pabora o reme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

Pesepubiit ypok. Pabora ¢ Tekctamu
0o TeMe "Mexanudeckoe ABrKeHue"

bubnuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHblit ypok. PaboTa ¢ TekcTamu
o teme "JlaBneHue TBEPABIX TEIl,
JKUIKOCTEHN U Ta30B"

bubnnorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "PaboTa. MomHOCTb.
Ouneprus"

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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8 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie | IIpakruueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeiibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJI 1
3 Mopenu TBEp10T0, JKUAKOTO U 1 bubnnorexa [JOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOICTB TBEPOTO,
4 KHJIKOTO U Ta3000pa3HOTO COCTOSIHUN 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJISIPHO-KUHETHYECKON TEOpUU
) Kpucrannuueckue u amop¢Hble Tena 1 brbmmorexa [OK
P p https://m.edsoo.ru/ff0a5800
5 CmaumnBaHue U KamWUISIPHOCTbD. 1 bubmmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmmpeHne u cxaTie 1 bubnmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKECHUSI 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bune! terionepenaun 1 bubmmoreka [{IOK



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
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https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "[IpakTruaeckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6nmoreka [IOK

11
BEIIIECTB U MAaTEPUAJIOB B LETISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBO TEIIOTHL. Y IeibHAs bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHEHHE TEMIIOBOro OajiaHca. bu6mmoreka [IOK
TennooOMeH u TEIIOBOE pABHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue siBICHUS bubnnorexa [JOK
TEII000MEeHa MPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsue Boibl"
Pacuer koaudecTBa TEILIOTHI,

15 He00X0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJISISIEMOTO UM TPH OXJTAKICHUH

16 JlaGopatopHas pabota "OnpeneneHue bu6muoreka [IOK
YACIBHOU TEIJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubmmoteka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepaeBaHUE

18 KPUCTAJUIMYECKUX Tell. Y IeabHas Bubmaorexa ITOK

p ' https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUIABJICHUS

19 JlaGopatopHas pabota "OnpeneneHue bubmmnoreka [JOK
YAEIbHOM TEIUIOTHI IIaBIeHUA Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6nunorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genpHas Temiora bubnuoreka [JOK
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apooOpa3zoBaHMs U KOHAEHCAIHUH.
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS
OT aTMOC(EPHOI0 AaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJILHOM BJIAXXHOCTH BO3ayxa"

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

23

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa

24

[TpuHIHIB pabOTHI TETLIOBBIX
nsurarenedt . [lapoBast TypOuHa.
JIBUraTess BHYTPEHHETO CrOpaHHUsI

25

KIIJI TermoBoro aBurarensi.
TemnoBble IBUraTEN U 3aIlUTA
OKpY’Karolleu cpeabl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHCHHA U ITPCBPAILLICHUA
OHCPI'MH B TCIJIOBBIX ITPpOHCCCax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TennoBble IBICHUS.
N3menenune arperaTHbIX COCTOSTHUN
BemecTsa"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota no reme
"TerioBble aBiIeHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUIM BemecTBa"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

QHGKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

30

VYpoxk-uccienoBanue "IaeKTpU3ALMS
TeJ UHAYKIUEN U TIPH
COMPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
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B3auMozeicTBue 3apsyKEHHBIX TEIL.

bu6nmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubmmoreka [IOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IOJEN
Hocurenu anexTpuueckux 3aps10B.
33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka [IOK
COXPAaHEHUS AIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3amau Ha npuMeHeHne bu6nuoreka [IOK
CBOMCTB 3JIEKTPUUECKHUX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBUS €r0
36 C IHeCIT)BOBaHHﬂ I/ICT(})IIIHI/IKI/I Bubmaorexa ITOK
Y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JleficTBUS DIEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDIJIEKTPUKA"
DNEeKTpUUYECKU TOK B METAJUIAX, bu6muoreka [IOK
39
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKast LIeTb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas padora
" PaTOPHAT b bubmmorexa LIOK
41 W3mepeHune u peryinmpoBaHue CHITBI 0.5

TOoKA"

https://m.edsoo.ru/ff0a8bd6
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DIEKTPUUECKOE HATIPSKEHHE.

42 Bonbsr™merp. JlaboparopHas pabora 05 bubnmnoreka HOK
"N3mepeHue u peryimpoBaHue https://m.edsoo.ru/ff0a9el14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnmnoreka HOK
VY 1enpHO€E CONTPOTUBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, IUIOIATU https://m.edsoo.ru/ff0aa738
[IOTIEPEYHOr0 CEYeHUs U Marepuana”
3aBHCUMOCTh CHIIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i yyacTka buomiorexa LIOK

https://m.edsoo.ru/ff0aad4a
HEenH
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTU CHIIBI
46 TOKa, WAYIIETr0o Yepe3 pe3ucTop, ot 1 buomiorexa LIOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”

47 [TocnemoBarenbHOE 1 TApAIIIETEHOE
COEZIMHEHUS IPOBOHUKOB
JlaGopatopnas pabora "IIpoBepka

48 IIPaBUJIA CII0KEHUS HANPSHKEHUH NIPH 1 bubmmorexa LIOK
IIOCJIEI0BATEILHOM COEIUHEHNUH JABYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"

JlaGopatopnas pabota "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA IIPU 1 bubmuoreka [IOK

MApaJJIETbHOM COEUHEHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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Pemenne 3aaa4 Ha IPUMCHCHHC

bub6nmoreka [IOK

50 3axkoHa OMa Ut pasIngHoro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpLI u E\)/IOH_[PII)OCTI/I BJIGKTpI/IquKOI‘O bubnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKUE [IENU U ITIOTPeOUTEIN
53 BHGKTTpI/I‘IeCKOf/'I SHEPIUHU B 6I;T bubnnorexa [IOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJILHOI paboTe
110 TeMe "DNIeKTPUUECKUE 3apsbl.
54 3apsKEeHHBIE Tela U UX bubmorexa LOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1ocTOSHHBIN
AIEKTPUIECKUN TOK"
KonTponbhas padota no reme
"DIEeKTPHUUECKHE 3aPSIIbI.
55 3a H)KTCII)-IHBIG Tea I/IpI/IX bubmorexa HOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSHHBIN
AIEKTPUIECKUN TOK"
56 ITocTosTHHBIE MATHUTEI, HX
B3alMOJICHCTBHE
57 Ypok-uccnenosanue "M3yuenue bubnmnoreka [JOK
MOJI€H MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaroHutHoe 1moJjie
bu6nunorexa [JOK
58 3eMJIH U €ro 3HaYeHHue JUIs )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MarHuTHOE MoJie
3JEKTPUUYECKOTO Toka MaruurHoe
T0JI€ KaTYIIKH C TOKOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yenue neicTBUs MArHUTHOTO
T0JIs1 Ha MPOBOAHUK C TOKOM"

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEb TOCTOSIHHOTO
ToKa. Mcnonb3oBaHue
ANIEKTPOABUraTeNell B TEXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpynpoBaHue U u3yuyeHue
paboTHI dNIeKTpoABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW MHAYKIIUH.
[IpaBuno Jlenna

63

Onekrporeneparop. CriocoOb!
TIOJTYYCHHUSI JICKTPUUECKOW SHEPTHH.
DJEeKTpOCTaHIIMK Ha
BO300HOBIIIEMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIIeKTPUUECKHE U
Mar"HuTHbBIE IBIEeHUS"

65

KonTponbHas pabota no reme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

66

Pesepubrii ypok. Pabota ¢ Tekctamu

but6mmorexa [IOK



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

o teMme "TermioBble aBieHus"

https://m.edsoo.ru/ff0accbe

PesepBHeIit ypok. Pabora ¢ Tekctamu

" . bubnmoreka [JOK
o Ho reve HOCTUO HHH,I,’ " 1 https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PezepeHslii ypok. Pabora ¢ Tekcramu 1
1o Teme "MarHuTHbIe sIBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



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

9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

1 MexaHnnyeckoe ABHKEHHUE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmuoreka [JOK
MEXAHUYECKOTO JIBUKCHU https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuoreka [JOK

3 1
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeHsis 1 MTHOBEHHAs 1
CKOPOCTh
[IpsimonrHENHOE paBHOYCKOPEHHOE bubnunoreka [JOK

5) 1
JBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1
I'paduk cxopoctu
JlaGopatopHas pabota "OnpeneneHue

7 YCKOPEHHUS Tesa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIocKOoCTH"

8 CBobOonHoe nageHue Tei. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTH. [lepnon u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. JIuneitnas u yriosas

CKOPOCTH
10 LleHTpOCTpEMHUTEILHOE YCKOPEHUE
1 [Iepseiii 3akoH HproToHA. BekTop bub6nuorexa LIOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHopelicTByrOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnmoreka [JOK
Cyniepnio3unust CUi https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bub6mnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmnoreka [IOK
15 Cuua ynpyrocts. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau no teme «Cuma
YIPYTOCTH
17 JlaboparopHas pabora «OrmnpenencHue bubnunoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cuura Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OmnpeneneHue bubnuoreka [IOK
K03 duIMeHTa TPEeHUsI CKOJIbKeHNs" https://m.edsoo.ru/ff0af8be
Pemenue 3anau no reme "3ako
21 HLHIE)TI:)I;I{a Cimqan X MOCTI/I Ié;f: bubmorexa [TOK
" YHpyr ' https://m.edsoo.ru/ff0afb8e
TPCHHS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

MageHus

Ypok-kordpepenuus "JIBrmxeHue e

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktukn"
Pemenue 3ampau no reme "Cuia
24 TSXKECTU U 3aKOH BCEMUPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas xocMHUUeCKast CKOPOCTb. bub6nuorexa LIOK

25
HesecoMocTs U nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraabHONW TOYKH.

26 AOCOFOTHO TBEPJIOE TEIIO. bubnnoreka [JOK
PaBHoBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIJICHHONW OCBIO BpallleHUs

27 MowmenT cuinbl. LleHTp TshkecTn

08 Pemenue 3amau mo teme "MoMeHT bub6mnoreka [IOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJILHOHW padoTe 110

29 TeMe "MexaHquCng BI/I)KCII-)II/Ie bubmorexa [OK

) fa ‘ https://m.eds00.ru/ff0b0408
B3aumoneiicTBue Ten
KontponbHas padoTa mo Teme
30 "MCXl:lHI/I‘IeCK(I))e BIDKEHUE bubmmorexa [JOK
. A ’ https://m.edsoo.ru/ffOb06ec
B3aumopeiictue Ten"
Nmnynsce Tena. Umnynbe cuibl. 3aKkoH
31 COX ZHCHI/I}I HMII J'IBZa Yupyroe u bubmmorexa [JOK
p Y o 24 https://m.edsoo.ru/ffOb07fa
HEYMpPYroe B3auMOICHCTBHE
Pemenue 3aau no teme "3akoH bu6mmoteka [IOK

32 "

COXpaHEHHUsI NMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-kordepernnus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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JIBUKEHUE B PUPOJIC U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTh bubmmorexa [JOK
P B https://m.edsoo.ru/ffOb0Oa84
PaboTa critbl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenencHue
36 paboThI CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JIBUKECHUU TeJia M0
TOPU30HTATLHOM MTOBEPXHOCTH)
37 CBs13b SHEpruu U paboTHI.
[TorenunaneHas sHEPTU
Kunernueckas sueprus. Teopema o bubnuoreka [JOK
38 N
KUHETUYECKON DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabora «13yuyeHue bubnuorexa [JOK
3aKOHA COXPAHEHHS YHEPTHUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOE IBMKEHUE U €TI0 bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KojaeOaHus. bubnuorexa [JOK
Brinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil 1 IpyKUHHBIN
MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepuoja KojaebaHui oT KecTKOCTH bubmoreia HOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpaiieHue SHEPTUU MPU

MeXaHUYECKHX KOJICOaHMIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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46

JlaGopaTtopHas pabora «OnpenencHue
4acTOTHI U IEpUOJIa KOJIeOaHM
MPYKUHHOTO MasiTHUKA»

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexanuueckue BoIHEL. CBOMCTBA
MexaHu4decKux BOJH. [IponosbHbIe 1
MOTIEPEYHBIC BOJIHBI

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "MexaHndecKue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u orpaxeHnue
3ByKa

51

Ypok-uccnenosanue "HabmroaeHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4aCcTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepeHus "YIbTpa3ByK U
UHQPa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue kojaeOaHus U BOJTHbI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota 1o reme
"3akoHBI COXpaHeHHs. MexaHnuecKne
Kosie0aHusl U BOJTHBI"



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

DNIEeKTPOMArHuTHOE TOJIE.

bu6mmorexa [IOK

56
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-koudepenuus "kana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHue 37€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsl COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
P . - bubmuoreka [JOK
59 CBOICTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MOMOIIbI0 MOOUITLHOTO TesieoHa
Pemenue 3a1au Ha onpeeneHue
60 YaCcTOTHI M JUTMHBI JIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas IPUPO/Ia CBETA.
61 Cko Or()JTI) cBeTa Bon}rl)oé)me CBOMCTBA bubmorexa [JOK
P ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonnueiinoe
62 aCTIpOCTpaHEHUE cBeTa. 3aTMEHUS bubmorexa OK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpakKeHMsI CBeTa. 3epKaa.
63 Pemenue 3a1ay Ha IpUMEHEHHE Bubmorexa OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka LIOK
[IPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpEHHEE OTPAXKSHHUE CBETA.
65 I/Icnonmo;:{ie nonHofo BHYTPEHHETO bubmmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHSI B ONITHYECKUX CBETOBOJIAX
66 JlaboparopHas pabdora "HccienoBanue
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3aBUCUMOCTH YTJIa TIPEIOMIICHUS
CBETOBOTO Jy4a OT YIJIa MMaJIeHUus Ha
rpasuiie "Bo3ayx-CTEKJIO

Ypok-koupepenmus "Mcnonb3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAXKEHMUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Bbu6mmorexa [JOK
68 J .0
FH3BL ITTHACCRA CHIA JHHIDL https://m.edsoo.ru/ff0b3f2c
bubmuoreka [JOK
69 I1 0 i
OCTPOCHHE HIODPWICHIH B JHH3ax https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 dox 1(?Horl(o) aC(I))TOSIHI/I}I u orr)ITineCKOI?I bubmoreia HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIbI COOMPAIOIIEH JTUH3BI
Ypok-koHpepenmus "OnTuueckue bubnuoreka [JOK
71 "
JMH30BbIE TPUOOPHI https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTHyYeckas cuctema. 3peHue bubamorexa [OK
P https://m.edsoo.ru/ff0b4684
73 VYpok-koHdepenmus "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenne 6e10ro cBera B CEKTP.
72 OnbiTel HhtoTOHA. CliokeHne bubmuoreka [JOK
CIIEKTPaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaGopatopHas pabota "OnbITh IO
pasIoKeHUIo 0e10ro cBeTa B CIIEKTpP U
bu6mmoteka [IOK
75 BOCIIPHSTHIO I[BETA IPEAMETOB IPH UX

HaOJII0IeHUH Yepe3 [[BETOBbIE
¢bunbTpe"

https://m.edsoo.ru/ff0c0e2a
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VYpoxk-npaktukym "BosiHOBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHus u qudpaxus”
77 Omnpitel Peszepdopaa u minanerapuas bubnmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moneins atoma bopa
Hcnyckanue u MOTJIONIEHHE CBETa
79 aroMoM. KBaHTebl. JInnenyaTeie bu6mmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habntonenue bubnuorexa [JOK
CIEKTPOB HUCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €¢ BHIBI bubmmorexa [JOK
A A https://m.edso0.ru/ff0c1672
82 Crtpoenue atomHoro spa. Hykionnas bubnunoreka [JOK
MOJIE]Tb https://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHBIE pEeBpaIcHUS. bubnuorexa [JOK
H3otomnbl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bu6mmoteka [IOK
"PagnoakTuBHBIE IpeBpalieHus” https://m.edsoo.ru/ffOclb4a
85 [lepuon nomypacnana
VYpoxk-koH(pepenuus "PaguoakTuBHbIE
86 1/131:;1 eHHs([b B}; If one MIG[! UITTHE bubmmorexa [JOK
i . PHPOAE, MEHMIIHE, https://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHbie peakiuu. 3aKOHbBI
87 coﬂx paHeHESI 3au51110130r0 ¥ MacCOBOTO bubmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
qrcen
88 DHeprusi CBA3M aTOMHBIX s1iep. CBs3b bubmuotexa [JOK

MAacCCBI 1 DHCPIruun

https://m.edsoo.ru/ff0cld7a



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

89

Pemienue 3amau o teme "SnepHbie
peakuun"

90

Peakuuu cuHTe3a u neneHus suep.
Wcrounuku sneprun CosHIa U 3B€3]1

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kondepennus "SAnepras
sHepreTuka. JlencTeus
paZMOaKTUBHBIX U3yYCHHH Ha )KUBbIE
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTPOMarHUTHOE TOJIE.
DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanroBsie siBaenus"

bubmuoreka [[OK
https://m.edsoo.ru/ff0c223e

93

KonTposabHas padbora no reme
"DIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI.
KBanToBsie siBeHus"

94

[ToBTOpenue, o6o01IEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumMonencTBue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTrOopenue, o6o0mmenue. Pemenune
PACUCTHBIX U KAUCCTBCHHBIX 3aJ1a4 I1O
TeMme "TernoBble pouecchr”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0606meHue. Pemenue
pacueTHBIX M KaUEeCTBEHHBIX 3a7a4 110
teme "KII/] TerutoBbIx nBurarenen”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600meHue. Pemenne
pacyeTHBIX U KaueCTBEHHBIX 3ajay 10
teme "KIIJI anekrpoycTaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



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

[ToBTOpEHME, 0000IICHHE.

bu6nmmoreka [IOK
98 .']'_[a60paTOpHBIe pa60"TH 110 KypCy 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBEBIE SIBICHUS
IToBTOpenue, 0606meHue. Padota ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmmorexa TIOK
" https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHKE
[ToBTopenue, 0600menue. Padora ¢
100 TexkcTamu 1o teme "Konebanus u 1 bubmorexa LHIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, 0606menue. Pabora c
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmmorexa LHOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUA
[ToBTropenue, 0606menue. Pabora c
102 TexcTamu 110 TeMe "KBanroBsas u 1
snepHas ¢puzuka
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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