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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO OoOLIEro oO0pa3oBaHMs COCTaBJIEHA Ha
OCHOBE TMOJOXXEHUW M TpeOOBaHWN K pe3ylbTaTaM OCBOCHHA Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBatesibHONM Tporpammel, npenactaBieHHbix B PI'OC OO0, a Takxke c
yuétoM (QeaepaibHOM paboueil mporpammbl BocnuTanus u KoHuenuuu mnpenojgaBaHus
yueOHoro npeameta «Dusukay.

CopepxaHue  mporpamMMbl 1O  (U3MKE  HAmpaBieHO Ha  (opmupoBaHue
€CTECTBEHHOHAYUYHOU IPaMOTHOCTH OOYYAIOUIUXCSl U OPraHU3aINI0 W3yuyeHHs (U3UKU Ha
NesITeNbHOCTHOM OcHOBE. B mporpamme no ¢u3nke yuuThIBalOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k miaHUPYEeMbIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3ysibTaTaM OOy4YeHHUs, a TaKXKe MEXIPEAMETHbIE  CBS3U
€CTEeCTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeie]ieHue ydyeOHOro marepualia Io
rojaM oOyuyeHus (1o Kjaccam), Impeajiaraet MpUMEpPHYIO MOCIEI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEPKAHUS M YUYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma no ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS CHCTEMOOOPA3yIOMIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, TMOCKOJbKY (U3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB W SIBJICHUH,
U3y4aeMbIX XUMUEH, OUOJIoTHeH, acTpoHOMUEH U (hu3ndecKo reorpadueii, BHOCUT BKJIaJl
B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa, MPeaocTaBisieT Hauboiiee sICHble OOpa3libl
NpPUMEHEHUs] HayYHOTO METOJla MO3HAHUS, TO €CTh CIOc0o0a MONY4YeHUs! JOCTOBEPHBIX
3HAaHUU O MUDE.

Onmna w3 TrHaBHBIX 3a7ad  (U3HMYECKOTO0 O00pa3oBaHHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHON TPaMOTHOCTH U MHTEpeca K
HayKe y 00yJarommuxcs.

N3yuenue ¢usuku Ha 0a30BOM YpPOBHE IMPEAINOJaraeT OBJIAJICHUE CIEIYIOIINMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTA:

e Hay4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MIOJTyYEHUS BBIBOJOB.

[enn n3yuenus: GuU3NKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMPEICICHBI B
Konnenmuu npenogaBanusi yuyeOHoro mnpeamera «@Pusnka» B 00pa30oBaTEIbHBIX
OpraHu3alusax Poccuiickon denepanuu, peATU3YIOLINX OCHOBHBIE
o0mreoOpazoBaTebHBIE MPOTPAMMEI, YTBEPKAEHHOH pemenneM Komnernn MunnctepcTBa
npocsenienus Poccuiickoit @enepanunu (npotokon ot 3 aexadps 2019 r. Ne [1K4BH).

Hesu nzyyenus pusuku:



e MpUOOpPETEHHE MHTEpeca U CTPEMIICHHS OOYyYaronIMXcs K HAYYHOMY H3YyUYECHHIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE IMPEACTABICHUA O HAYYHOM METOAE IMO3HAHHS U (HOPMHPOBAHUE
UCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysbTara H3y4YeHUsS OCHOB
CTPOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMHpOBaHHE TPEACTABICHUNH O pOIM (QUUKKA AN Pa3BUTHA JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

e pa3BHUTHE NPEICTABICHUNA O BO3MOXHBIX cepax Oynymeil npodeccruoHambHON
NEeSTENbHOCTH, CBA3aHHOW ¢ (PU3MKOMW, MOATOTOBKA K JajbHEHIIeMy 00yUYeHHUIO B
ATOM HaIpaBJICHUU.

JlocTkeHue 3TUX 1elied mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOI'O OOIIEro

oOpa3oBaHus 00ecrieunBaeTCsl pEIEHUEM CIIeAYIOUIMX 3a4a4:

e TMpUOOpETEHHE 3HAHMM O JUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHWYECKHUX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TPHUOOpETCHWE YMEHWUW ONMUCHIBATH W OOBSACHATh (DU3MUECKHE SIBICHUS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

e OCBOCHHME METOJIOB PEIICHMS MPOCTEUIINX PACUETHBIX 3a/lay C MCIOJb30BAHHEM
GuU3NIECKUX MOJIeTICH, TBOPUECKUX M MMPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHUN HAOIIOJaTh NPUPOAHBIC SBICHUS W BBINOJIHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM
U3MEpPUTETBHBIX TPHUOOPOB;

e OCBOeHHE MPUEMOB PabOThI ¢ HHpOpMaIel PU3NIECKOTO CoAepKaHus, BKIIOYas
UH(GOPMAIIMIO O COBPEMEHHBIX JIOCTI)KCHUSX (PU3MKHM, aHAIU3 M KPUTHUYECKOE
OIlcHUBaHHUE WH(MOPMAIINH;

e 3HAKOMCTBO cO cdepamu mMpoPeCcCHOHATBLHON NEeATETbHOCTH, CBSI3aHHBIMU C
(GU3UKON, ¥ COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3uYeCKOl HayKH.

Ha w3ydenne ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZeN0), B 8 Kiacce
— 68 uacoB (2 waca B Hememo), B 9 kimacce — 102 wyaca (3 uyaca B Heneno).

[Ipenmaraemsrii B mporpamme 1mo (pu3uke nepeueHp J1adopaTOpHbIX pabOT M OIBITOB
HOCHUT PEKOMEHIATEIBHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEACHUS JTaOOPaTOPHBIX
paboT M OMBITOB C YYETOM HWHIAWBHAYAJbHBIX OCOOCHHOCTEH OOYYaroIIUXCs, CIMCKa
AKCIIEPMMEHTAJbHBIX 3aJlaHUM, TpeajiaraeMblX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOIO
9K3aMeHa Mo (u3HuKe.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEr0 MHUPA.

®usuka — Hayka o npupoze. SIBienus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpemuocts n3mepennit. MexxayHapoaHasi cuictTemMa €IMHHIL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM H3Y4alOT IPUPOJY.
EcTecTBeHHOHAYUYHBIM METOJ] TNO3HAHUA: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro siineHus. Onucanue Gu3NUecKuX SBICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue NEHbI IeeHUs TKaJIbl U3MEPUTETHLHOTO pUoopa.
2. H3mMepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.
4. OmpeneneHue pazMepoB MaJIbIX TEIL.
5. M3mepeHue temmeparypbl IIPpM IOMOIUM JKUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPHl.

6. lIpoBemenue uccinenoBaHus IO NPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHUHU BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOILINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmkenue dactun BemecTBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEILIECTBA: IIPUTSYKEHUE U OTTAIIKUBAaHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUIKOCTEM W TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMocCBs3b MeXay CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamophule padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:kenue u B3anMoaeiicTBUe TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacu€r mytu u
BPEMEHHU JIBHIKCHUS.
SBneHne uwHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBIMOKEHUsI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BellecTna.
Cuna Kak XapakTepuCTHKa B3auMojeicTBus Tei. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKEeCTH Ha Apyrux iaHerax. Bec tena. HeBecomocTs. Coxkenue
CHWJI, HaNpaBJICHHBIX MO OJHOW Npsmoi. PaBHoaelcTByromas cui. Cuia TpeHHUs.
TpeHue CKOIbKEHUSI U TPEHUE TTOKosl. TpeHre B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenne MexaHUYECKOro ABUKEHUS Tella.
2. HM3mepeHue CKOPOCTU MPSIMOITUHENHOTO JIBUKECHHUS.
3. HaGmroneHue siBICHUS WHEPIUU.
4. HalOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHME MacC IO B3aUMOJICHCTBUIO TEJL.
6. Clio)eHHe CUJI, HalPaBJICHHBIX MO OJHOM MPAMOIl.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmpepeneHne CpeIHEH CKOPOCTU CKOJBKEHHS Opycka WM IapuKa Io
HAKJIOHHOM TNIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3o0B.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTAIMU M ra3zamu. 3akoH Ilackans. [IneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U3MEpeHust aTMOCHEPHOTro TaBICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocy/bl.

I'mppaBinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa MOTPYyKEHHOU B
AKUJKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKMBAIOMIECH  CWIbIL, JCHCTBYIOIIEHW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIbI, ICHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3pnen 5. PaGora u MmomHoCTh. JDHeprus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecus pbiuara. llpuMeHeHME TIpaBWIa pPaBHOBECHs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHUUMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnule padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JIBMKEHUU Tella

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHUM paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopenu TBEPIOro, SKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHWE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYIIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHu€ U KallWJUISIPHBIE SIBJIEHUS. TemIoBoe pacCIMpPEHUE U CKATHUE.

Temnepatypa. CBs3b TeMHEPATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHXKECHUS
gactull. BayTpenusis sHeprus. CnocoObl HM3MEHEHHMS BHYTPEHHEH DHEPTUU:
TeIJIonepeaayda u COBEPILICHUE paboTHI. Bunbt TEIIONEpEeAauH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyUEHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. I[lnaBneHue wu
OTBEpPACBAaHUE KPUCTALIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPaHUS.

[Ipunuunsr padotel TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbeie IBUTATENIM U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmtonenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro paciimpeHust Tel.

N3meneHne namieHus rasa mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunabl Terionepenaymn.

OxnaxxaeHne Npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEINIOEMKOCTEN pa3IMYHBIX BEUIECTB.
Habaronenne kuneHus.

HaGmroieHre nocTossHCTBA TEMIIEpaTyphl MPU TIABJICHHUH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHUIO JEUCTBUS CUJT MOJIEKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[TpoBepka rUNOTE3bI JTUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne w3MeHeHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJlibTaTe
TEIJIoTIepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanne sBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJOJIHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO0OMEHE C HArpEeThIM METANTHYSCKUM ITUITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIILHOM BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzammopneilctBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEMCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TeIaMu).

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MOoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snexktpudeckux 3apsiaoB. DINEMEHTAPHBIN 3JEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUECKUMN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s yyactka uenu. [lociemoBaTenbHOE W MapajuieNIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora wu wmomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MaruutHoe ToJ€  AJIEKTpUYECKOro Toka. IlpumeHneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKTpoMarnuTHON uHAyKIuu. [IpaBuno Jlenna.
DneKTporeHepaTop. CrocoOb1 MOJTyYEHHUS ANEKTPUUYECKOU DHEPTUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsa0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIecTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HAPSKEHHS BOJIBTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS ITOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHHKU H
JTUDJICKTPUKH.

COopka u poBepKa padbOThI IJACKTPUICCKOH IIETTH MTOCTOSTHHOTO TOKA.
M3mepeHre 1 peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 pPe3UCTOp, OT
COTIPOTHBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOpE.

OMBITHI, JEMOHCTPHUPYIOIITUE 3aBUCHUMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAH TIOTIEPEUYHOTO
CEUYEHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TPU TIOCIIEIOBATEIIBHOM
COCIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKa MPU MapaJICILHOM COSTUHCHUH
PE3UCTOPOB.

Omnpenenenue paboTHl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHrue MOIMHOCTH JJIEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsSKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIONI TOCTOSHHBIX MAarHUTOB TIPH  HUX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHONM YCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHME W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTENBPHOCTh MEXAaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nB>keHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe nBmxkeHue. CB0oOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXKEHHME TIO OKpyx)HOCTH. [lepuoa m uvactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsblii 3akoH Hptorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroroHa.
[TpuHUHMI CYNIEpIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHus. JBmxkenue mianer BOkpyr Comnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanibHOW TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPIOTO TENA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMEHT cuibl. LIeHTp TsKeCcTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEPruu U padoThl. [loTeHIManbHAs SHEPTHUS TeNa, OJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmromenne MeXaHWYECKOTO ABMKCHHS TEJa OTHOCUTEIHHO Pa3HBIX TEI

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHMUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBMYKCHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JACHUCTBYIOUIEH HA HETO
CHJIBL.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummysibca Npu B3aUMOJEUCTBUU TEI.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJbCca MPU HEYNPYTroM B3aUMO/ICCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWYECKOM HEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
IIPY>KUHBI.

Jlabopamopnuie padomut u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBUKEHUS TIapUKa WA TEIEKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJIbXKEHUs Opycka WIM JABUKEHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPHU PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJdbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3(ppuLMeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
10 TOPU30HTATBHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpaHEHUs DHEPTUM.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannyeckue BoJiHbL. (CBOWCTBA MEXaHWMYECKUX BOJH. [IpomonbHble W
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  pacHpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune konieOaHWiA TeNm TMOJ EHCTBUEM CHIIBI TSKECTH WM CHIIBI
yIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHUI U pe30HaHCA.
4. PacripocTpaHeHne MPOJOIBHBIX U MONIEPEYHBIX BOJIH (HA MOJICIIH).
5. HabGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYyCTMUYECKUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHve dYacTOThl M TepUoja KoieOaHW MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpys3a.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TMEepuoaa  KoyieOaHUU
NPYKUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoOJie.  DJIEKTpOMarHuTHble  BOdHBL. ~ CBOMCTBa
AIEKTPOMArHUTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHerHOE

pacnpoctpanenue ceta. 3atMenusi Connina u Jlynsl. OTpaxenue csera. [lmockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBeta. [lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. Vcnonb30BaHME TIOMHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuedr B gumH3e. OnTtuueckas cucrtemMa (Qoroanmnapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpakeHue cBerTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ mydeit B coOuparonien JIMH3e.

XoJ1 JIyueu B pacCEHBarOIIECH JTUH3E.

[TonyueHnue n300pakeHUI C TOMOILBIO JTUH3.

[TpunHun peictBus doToarnmapata, MUKPOCKOTIA B TEIECKOTA.
10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1IBETOB.
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Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)X€HHMsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEpPUCTUK U300paKeHHUS TPeaMETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTiia MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI 10 Pa3IOKEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnbITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u mimanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBaHThel. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTPOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro snapa. WMzorombl.  PanuoakTuBHBIC
npeBpainieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
OHeprusi CBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3Hepruu. Peakumu cuHTe3a U
nenenus sanep. Ucrounuku sneprumn CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bomopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBanue TpPEKOB: W3MEPEHUE HHEPIUU YACTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONTNH MOAYTh TIPEAHAZHAYCH JII CHUCTEMAaTU3AINH
u  0000mIeHHS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JIEITEIHLHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (M3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 0O0y4arouuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpEeMET.

[Ipu M3ydyeHHU JAHHOTO MOJYJISI PEANM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESTENHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBACTCS JOCTHKEHUE MPEAMETHBIX U
METaNpeJIMETHBIX  IIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QGopMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHWs, pelIaTh 3aJadyd, B TOM YUCIIE
Ka4eCTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MIPUPOJIC U MOBCETHEBHOMN KU3HH;
UCII0JI30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 151 POBEPKU TUIIOTE3 U MTOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauW0OJIe€ BaXKHBIX JOCTHIKECHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHS IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue Qpu3nMKu Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HANPABIEHO Ha

JTOCTH)KEHUE JIMYHOCTHBIX, METANpEeJIMETHBIX W TPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate uzyuenus Gpu3MKu Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHuUs y

oOyyarorerocsi OynyT chOpPMUPOBAHBI CIEAYIONIUE JMYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:

- IIPOSABJIICHUE HHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(bu3MUecKOl HayKu;

- IICHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXJEHHHU OOIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHXKEHHUH
buzuky;

- OCO3HaHUE BAXXHOCTH MOPAJIBHO-3TUUECKUX NPUHUUIIOB B JEATEIbHOCTU
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

- BOCIIPUSATHE ACTETHUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HaHHE IIEHHOCTU (PU3NYECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA IMO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUILIEW COCTABIISIIONIEN KYJIbTYPBI;

- pa3BuUTHE HAy4YHOW JIOOO3HATEIBLHOCTH, HMHTEpeca K HCCIIEI0BATEIbCKON
NEeATENbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOYYHS:

- OCO3HaHME IIeHHOCcTH Oe30macHoro o0pa3a »>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJI OE€30MacHOTO TOBEICHUS Ha
TPAHCIIOPTE, HA JOpPOTaX, C DJICKTPUYECKUM U TEIUIOBBIM OOOpYAOBaHHEM B
JOMAIITHUX YCIOBUAX;

- c(opMHUPOBAHHOCTH HABBIKA pe(IICKCUH, IPU3HAHUE CBOETO MIpaBa Ha OLIMOKY U
TAKOI'0 e MpaBa y APyroro 4eJIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- AKTUBHOE Y4YacTHE€ B pEUICHUM MPaKTUYECKHX 3ahad (B paMKax CEMBbH,
o0Opa3oBaTeIbHON OpPTaHU3aIH, TOPOJIa, Kpasi) TEXHOJIOTHIECKON M COIMAIbHOMN
HaMpaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (U3NUYECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY M3yUeHUIO podeccuii, CBI3aHHBIX C PU3UKOIL;

7) 3K0JOrn4eCKOro BOCIIMTAHMS



- OpUEHTauus Ha NPUMEHEHHE (PU3NYECKUX 3HAHUU Ui pelleHus 3anad B
00JaCTH OKpYXarouled cpeabl, IUIAaHUPOBAHUSA IIOCTYIKOB W OLEHKH HX
BO3MOJKHBIX IIOCJIEICTBUH JUIs1 OKPYKAIOIIEH CPELbI;

e - OCO3HaHuE TI00AJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM U IyTed HuX
penieHns;

e 8) amanTanMum K HM3MEHAKINMMCH YCJOBHSM COLUMAJIBbHON M NPHPOXHON
cpeasl:

e - MOTPEOHOCTH BO B3aMMOJEHUCTBUU NPU BHIMOJHEHUU UCCIEIOBAaHUN U TIPOEKTOB
(u3nuecKoi HaNpPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

e - TOBBIIIEHHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSATENbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHMU HOBBIX 3HAHHUM, B TOM 4Hciie (GOPMYIHPOBATH
UJieH, MOHATHUS, TUTIOTE3bl O PU3MUYECKUX 0OBEKTaX U SBJICHUAX;

e - OCO3HaHWE AePUIUTOB COOCTBEHHBIX 3HAHUWA U KOMIIETEHTHOCTEW B 0OJacTH
buzuky;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUIA;

e - CTpEMJICHHE AHAJIM3UPOBATH W BBISBISITH B3aUMOCBSA3U MPHUPOJIbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaAHNEM (DU3UUECKUX 3HAHUM;

e - OIIGHKa CBOMX JEUCTBUI ¢ Yy4€TOM BIMSHUS Ha OKPYXAIOUIyI Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MMOCIIEICTBHM.

METAIPEJMETHBIE PE3YJIBTATbHI

B pesynbrate 0ocBOEHUS MPOrpaMMBbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOydaromierocs OyayT cpopMHpOBaHBl  MeTalpeIMeTHbIE
pPe3yJbTaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHBIE yUeOHBIE ICHCTBHS,
KOMMYHUKATHBHBIE  yYHHBEpPCAJIbHBIC  y4eOHBIE  JCWCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornyecKkue 1ecTBUA:

e BBIIBISATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BIEHUI);

e YCTaHABJIMBATH CYIIECTBCHHBIN IPHU3HAK KIaCCU(DHUKAIIMK, OCHOBAHUS IS
000011IeHNs 1 CPAaBHEHUS,

e BBIIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakrax,
JTAHHBIX W HAOJFOICHUSAX, OTHOCAIIUXCS K (PU3UUSCKUM SIBIICHUSM;

e BBIIBIATH MPUYMHHO-CICJACTBCHHBIC CBS3W MPU H3YYCHHH (HU3HICCKHUX
SIBJICHUH W IPOIIECCOB, JICNIaTh BHIBOABI C MCIIOJIb30BAaHUEM JICTYKTHBHBIX U
WHIYKTHUBHBIX YMO3AKIIOUCHHH, BBIJIBUTATh THIOTE3bI O B3aWMOCBS3AX
(bU3NYECKUX BEJIMYHH;



CaMOCTOSITEILHO BBIOUpATh CIOCO0O perieHus ydeOHOW (U3UMYECKOU 3aauu
(cpaBHEHHE  HECKOJIBKMX  BapHaHTOB  pelleHus, BbIOOp  HaumOosee
MOAXOSIIIET0 C YYETOM CAMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3zoBrble ucciienoBarejbCKue 1eCTBUA:

MCITI0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT O3HAHUS;
MPOBOJUTH MO CAMOCTOATEIBHO COCTABICHHOMY ILJIAaHY OIIBIT, HECIOKHBIN
(¢u3nueckuii SKCIEpPUMEHT, HeOOJbIIOe HCCIAeOBaHUE (PUIUYECKOTO
SABJICHUS,

OLICHMBATh HA PUMEHUMOCTb U IOCTOBEPHOCTh HHPOPMALIHUIO, TTOJYYEHHYIO
B XOJI€ MCCJIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (POPMYJHUPOBATH OOOOIIEHUS] U BBIBOJBI 1O pPe3yjbTaTaM
IPOBEIEHHOTO HAOJIOICHMSI, OIIbITA, UCCIEOBAHUS;

OPOrHO3MPOBATH  BO3MOXHOE  JlajbHeiIiee  pa3BuUTHE  (U3MUYECKUX
IPOLIECCOB, & TAK)KE€ BBIABUTATH MPEJIONIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHSTh Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChI MPH IOUCKE H
orOope WH(OpPMAIMKW WIM JAHHBIX C YYE€TOM TIPEIJIOKCHHOH ydeOHOM
dbuzndeckoi 3a1aun;

aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM IPEIACTABIICHHUS,

CaMOCTOSITETTFHO ~ BBIOMPATh  ONTUMANBbHYIO  (QOpMYy  TNpeACTaBICHUS
MHPOPMAIH ¥ WUTIOCTPUPOBATH pEIIaeMble 3a]]a4l HECJIOKHBIMUA CXEMaMH,
auarpaMMaMu, HHOW rpaduKoi U MX KOMOMHAIIUSMHU.

KomMmyHuKaTHBHBIE YHUBeEPcaJIbHbIE YUeOHbIe 1eiicTBHUS:

B Xo/€ OOCYyXJIeHHs ydyeOHOTro Marepuaia, pe3yJbTaToB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIA€MOMl TEMBbI H
BBICKA3bIBATh WJICW, HAIICICHHbIE HA pEIICHHWE 3a/lauyd M TMOJIEep KaHHe
0J1aro’KeaaTeabHOCTH OOIIEHMS;

COTIOCTABJISITh CBOM CYXACHHS C CYXJICHHUSIMU JAPYTUX YYACTHUKOB JUANIOTra,
0OHapyKHUBATh PA3IMYUE U CXOJACTBO MMO3UIIH;

BBIP@)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCHhbMEHHBIX TEKCTAX;

nyOIMYHO TPECTABIATh PE3yJAbTAaThl BBITIOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

MOHUMATh W HMCTOJB30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBUIYaJIbHOM
paboThI PU PEIICHNH KOHKPETHON (PU3UIECKOM TPOOIIeMBI;

NPUHUMATH [IEITH COBMECTHOM JIeATeTbHOCTH, OPTaHU30BhIBATH JACHCTBUS 1O
e€ MOCTIKEHHIO: PacCIpeelisiTh POJH, O0CYKIaTh MPOIECCH U Pe3yIbTaThI
COBMECTHOM pabo0ThI, 0000111aTh MHEHUSI HECKOJIbKUX JIIOJICH;



BBINOJHATH CBOKO YacTh padOThI, JOCTUras KayeCTBEHHOTO pe3ysbTaTa IO
CBOEMY HAIIPABJIICHUIO U KOOPAUHUPYS CBOU JNEUCTBUSA C APYTMMHU UYJIECHAMHU
KOMAaH/bl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUSIX, TPEOYIOMUX IS
perieHus: GU3NUEeCKUX 3HAHUIM;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOJAAX  MPUHATHS  pPELICHUMU
(MHIMBUIyaIbHOE, NPUHATHE pEIICHUS B TPYIINe, NPUHITHE pPEIICHUM
TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pelIeHUs (PU3NYECKON 3amauu WId
IUIaHA HCCJIEOBaHUS C YYETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MPEJIaraéMble BApUAHThI PEILICHUI;
JIeNaTh BBIOOp UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMU U MpeJjiaraTh IJIaH €€ U3MECHECHUS,
OOBSICHATh  TPUYUHBI  JOCTIDKCHHS  (HEIOCTWIKEHMs])  PE3yIbTaTOB
NeSTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJIHEHUS
(bu3MUecKoro uccaeA0BaHUs WIH MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHMBIIMUXCS  CUTYyallUil,  yCTAHOBJIEHHBIX  OIIHUOOK,  BO3HUKIIUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH CeOS1 HA MECTO JAPYroro 4eioBeKa B XOJE Cropa WA JUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
pU3HABaTh CBOE MPABO HA OMIMOKY MpHU pelieHnd GU3NUecKUX 3a1ad Wiu B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE KE IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenust B 7 Kjacce mpeaMEeTHbIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUA: PU3NUECKUE U XUMHUUECKHUE SIBJICHUS, HAOII0IeHUE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAMHUIBI (PU3NYECKUX BEIMYUH, aTOM,
MOJIEKYJia, arperaTtHble COCTOSIHUSI  BellecTBa  (TBEpPAOE,  KHUJIKOE,
razoo0pasHoe), MEeXaHM4EeCKOe JBHKeHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TpaeKTOpHs, paBHOJAEUCTBYIOIas cuia, Jedopmanus
(ympyrasi, iacTuueckas ), HeBeCOMOCTh, COOOIIAOIINECS] COCY/IbI;



paznuuath sBiaeHusA (qud@ys3us, TEMIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBUKECHHE,  HEPAaBHOMEpPHOE  JIBUKEHHE,  HWHEpLHS,
B3aMMOJICCTBUE TE€JI, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalllCHUs, TIepeiadya AaBICHUS TBEPIABIMU TEIaMH, KUJIKOCTAMHU U ra3aMu,
aTMOoc(pepHOE JaBJICHHE, IUIaBaHUE TeJ, NPEBpPALIECHUS MEXaHUYECKON
SHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY)KaloleM Mupe, B TOM 4YHCiIe (Pu3nyeckue SIBICHUS B MPUPOJIE:
OpUMEPhl JABUKEHUS C PaA3JIMUYHBIMH CKOPOCTSIMU B KHUBOW M HEXKUBOMU
Npupojae, ACHUCTBUE CHIIBI TPEHHUS B MPUPOJE U TEXHUKE, BIUIHUE
aTMOC(EpHOro JaBJICHUs] Ha >KUBOW OpraHuW3M, IJIaBaHHE pbIO, phluaru B
TEJIe YeJOBEeKa, MPHU 3TOM MEPEBOAMTH MPAKTHUUECKYIO 3ajady B Y4YEOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (DU3NUECKUX SIBJICHU;
OMUCHIBATh W3YUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHUS, UCIIOJb3YS
dbuznveckue BeIUYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMSs, MYTh,
CKOPOCTb, CPEAHSII CKOPOCTb, CHJIa YINPYTOCTH, CUJIa TSKECTHU, BEC TeEIa,
cuja TpeHus, JaBjieHue (TBEPAOro Tela, KUJIKOCTH, ra3a), BHITAIKHWBAIOIIAS
cuia, MeXaHuuyeckass paboTa, MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TMOJE3HOr0 JICHCTBUS MEXaHU3MOB, KHUHETHYECKas W
NOTCHIMAIbHAST  JHEPTUsl), TMpPHU ONHCAHWU TMPABWIHHO  TPAKTOBAThH
(U3MYECKHUI CMBICIT KCIIOJIb3YEMbIX BEJIMUYMH, UX 0003HAYEHUS U €IUHUIIBI
¢u3nueckux BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
¢u3MUecKyl0 BETUYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHUE SBICHUS M MPOLECCHI,
UCIIOJNIb3YS TIpaBuja CIOXKEHUsI CU (BIOJb OAHOM MpsAMoii), 3akoH ['yka,
3akoH Ilackams, 3akoH ApxuMena, NMpPaBUJIO paBHOBecHsl pbhldara (0i0Ka),
«30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHHS] MEXaHWYECKOW >HEPrUH,
IpU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMUCHIBATH €0
MaTeMaTHYECKOE BBIPAXKEHUE;

OOBSACHATHh (DU3UYECKHUE SIBJICHUS, TPOIECCHl U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTyalluil MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CIICJICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JTOTUYECKUX
mIaroB ¢ Omnopod Ha 1-2 W3Yy4EHHBIX CBOWCTBAa (U3MUECKHUX SIBICHUH,
(du3HUeCKNX 3aKOHA WM 3aKOHOMEPHOCTH,

pemaTh pacué€THble 3ajauu B 1—2 MelCcTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaOIINE (DU3UYECKHE BEIMUYMHBI: HA OCHOBE aHajin3a YCIOBUS 3aJlauu
3aMHUChIBaTh KPATKOE YCJIOBHUE, TMOACTABIATh (PU3WYECKHE BEITUYUHBI B
dbopMyNnBl W TPOBOIWUTH PACUETHI, HAXOIUTh CIPABOYHBIC JaHHBIC,



HEOOXoIMMblE Ui  pelIeHus  3ajay, OLEHUBATh  PEATMCTHYHOCTh
MOJIYYeHHOU (PU3NYECKOI BEIMUNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOpblE MOXKHO pEIIUTh MPU  MOMOIIN
(u3HYECKNX METO/OB, B ONKCAHWU HCCIEAOBAHMS BBLACIATH MPOBEPSIEMOE
MpeanoyioxkeHrue (TUNnoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYYCHHBIN
pe3yabTaT, HaXOAuTh OIIMOKH B XOJI€ OMbITA, JAENaTh BBIBOJLI IO €ro
pe3ynbTaTam;

MPOBOJIUTH OMBITHI MO HAOIIOJEHUIO (PU3UYECKUX SIBICHUN WU (HU3NUECKUX
CBOMCTB Ted: (OpMYIMPOBATH IPOBEPAEMBIE MPEANOJIOKEHHs, COOUpaTh
YCTAaHOBKY M3 MPEJI0KEHHOro 00O0pYIOBaHUs, 3alMCHIBATh XOJ OMbITA U
bopMyITHUpPOBATH BHIBOIBI;

BBITIOJIHSITh MPSAMbBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAaCChI Teyia, 00béMa,
CUJIbl M TEMIIEpAaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX W IUMPOBBIX
npuOOpoB, 3aMHUCHIBATH IOKAa3aHUS MNPUOOPOB € Yy4YETOM  3aJlaHHOM
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

IPOBOAUTH MCCIEI0BAHHE 3aBUCHUMOCTHU OJIHOM (hU3MYECKOM BEIMYMHBI OT
JIPYrol C UCIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO ABUXKYILETOCs Tejla OT BPEMEHHU JBUKEHUS Tela, CHIIbI TPEHUs
CKOJILKEHMsSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Ten
HE3aBUCUMOCTH CHJIBI TPEHMSI OT IUIOIIAJNW CONMPUKOCHOBEHMS TeEJ, CHJIbI
YOPYrOCTH OT YJJIWHEHHS TPYKHUHBI, BBITAJKUBAIOIICH CHIIBI OT 00BEMa
NOTPY>KEHHOMN YaCTH Tella U OT TJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT IJIYOMHBI, Ha KOTOPYIO IOTPYKEHO TEeJO0, YCJIOBHIA
IUTaBaHUsS TeJ, YCJIOBHI paBHOBeCHs pbluara U OJIOKOB), y4acTBOBAaTh B
TUTAHUPOBAHUU Y4EOHOTO MCCIEeI0BaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, Cleysl MpeAIOKEHHOMY IUIaHy, (UKCHUPOBATHh PE3YJIbTAaThl
MOJTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIJIOKECHHBIX
TabJIUIl ¥ TPaUKOB, AENaTh BEIBOABI MO pE3yIbTaTaM MCCIEIOBAHUS;
POBOAUTh KOCBEHHBIE HW3MEpPEHUS (PU3MUECKUX BEIWYUH (TUIOTHOCTh
BEIIECTBA KUJIKOCTH U TBEPAOIO Teja, CHia TPEHUS CKOJBXKEHUS, NaBICHUE
BO3/lyXa, BBITAIKMBAIOUIAs CHJIa, [JEUCTBYIOIIAsh Ha TMOrPYXKEHHOE B
KHUJAKOCTH TEN0, KOAIPDUIIMEHT MOJIE3HOTO IEUCTBUS MPOCTHIX MEXaHU3MOB),
cienysd NpPeaioKEHHOM HWHCTPYKIMU: TPU BBIIOJHEHHUH HW3MEPEHUU
coOupaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIISATH 3HAUYCHUE MCKOMOM
BEJIMYUHBL;

coOI0IaTh TPaBIJIa TEXHUKHA OE30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000opyT0BaHUEM;

yKa3bIBaTh MPUHIIMIIBI I€UCTBUSA MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIIUECS COCyAbl, OapoMeTp, phIyar,
MOIBYDKHBIN 1 HETTOIBYDKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;



e XapaKTepHU30BaTh NPUHUUINBI  JEUCTBUS  H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha HX oOmnucaHus (B TOM YHCIE:
MOJAIINIHUAKY,  YCTPOMCTBO  BOAONPOBOAA, THAPABIMYECKUN  Mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCIOIb3Ysl 3HAHUS O
CBOMCTBaxX (PU3WYECKUX SIBJICHUU U HEOOXOAMMBIE (PU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e MPHUBOAUTH NPUMEPHI (HAXOIUTHh UHPOPMAIUIO O MPUMEPaAX) IPAKTUIECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW IKU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH MPU OOpalIeHUH ¢ MPUOOpPaMU U TEXHUUECKHUMU
YCTPOICTBAMU, COXPAaHEHHUS 3/I0POBbsI U COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
IOBEJCHUS B OKPYXKAIOLIEH CPEIE;

e OCYLIECTBISATH OTOOP HCTOYHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBHM C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM W NOyTEM CPaBHEHUS  PA3JIUYHBIX HCTOYHHKOB  BBIJACIATH
uHpOpMaIIMIO, KOTOpasl SBISETCS NPOTUBOPEUMBOM WM MOXKET OBbITh
HEJI0OCTOBEPHOM;

e KCIIOJIb30BaTh MPU BBIMOJHEHUU YUYEOHBIX 3aJaHUl HAayYHO-TOMYJISPHYIO
auTepaTypy (U3MYECKOro CoJlepKaHHs, CIPABOYHBIE MaTepUalibl, PeCypChl
cetu UuHTepHer, BnajgeTs NpuUéMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpaTKHWE MHCHbMEHHBIE M YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB HMH(pOpMAIMHK (PU3NUYECKOIO COAEp)KaHUSA, B TOM
qucie MyOJIMYHO JieNlaTh KpaTKUue COOOIIEHUs O pe3yJabTaTaX MPOEKTOB WIN
y4eOHBIX HCCIICJOBAHMM, NMPU 3TOM T'PaMOTHO HCIIOJb30BaTh HM3yUEHHBIN
HNOHATUHHBIA anmapaT Kypca (U3UKH, COINpPOBOXKAATh BBICTYIUICHUE
IIPE3CHTAlNEN;

e IIpU BBINOJIHEHUHM YYEOHBIX MPOEKTOB M HCCJIENOBAaHUI pacHpeneniTh
00s13aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJla4aMH,
CIIEIUTh 3a BBIIOJHEHUEM IUIAHA JIEHCTBUM, aJIeKBaTHO OLIEHUBATH
COOCTBEHHBIM  BKJaJ B  JACITEIbHOCTh  TPYIIbI,  BBICTpPAUBaTh
KOMMYHHUKaTHBHOE B3aUMOJICVCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydeHus B 8 Kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e HCIIOJIB30BaTh IOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHHS BEIIECTBA, KPUCTALIINYECKUE U
amop(¢HBbIe Tella, HACHIIEHHBIM U HEHACBIIIEHHBIN Map, BIAXKHOCTh BO3/AYyXa,
TEMIIepaTypa, BHYTPEHHSSI HEprusi, TEIUIOBOM JBUIATElb, AJIEMEHTAPHBIN
ANEKTPUYECKUM 3apsij, 3JEKTPUUYECKOE MOJIEe, IPOBOAHUKU U JUAIEKTPUKH,
IOCTOSIHHBIN JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

e pa3nuuaTh SBJIEHUSA (TEIJIOBOE PACIIMPEHUE M C)KAaTHE, TeIUlonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAyMBaHUE, KallWJULSIPHBIE SIBJICHUS, HCIApEHUE,



KOHJICHCAI[Us, TIUIaBJICHUE, KpHUCTaUM3anus (OTBEpAEBaHUE), KUIICHHUE,
Terionepeaaya (TerIonpoBOAHOCTb, KOHBEKIINS, U3YUEHHUE), DIEKTpU3aIUsI
TE€J, B3aUMOJIEHUCTBHUE 3aPSANOB, ACHUCTBUSA IIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBME MAarHUTOB, JIECHUCTBHE MArHUTHOTO IMOJs Ha
MPOBOJHUK C TOKOM, 3JEKTPOMArHWTHAs WHAYKIMS) IO OMUCAHUIO HUX
XapakTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOUIMX JAHHOE
(u3nueckoe SBICHUE;

pacrio3HaBaTh  MPOSIBICHWE  W3YyYEHHBIX  (DU3WUYECKUX  SIBIGHUM B
OKpYXKalolieM Mupe, B TOM 4YHClIe (PU3WUYecKue SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KANMWUIAPHBIE SABJICHUS B IPUPOJIE, KPUCTAILIBI
B npupoje, uznydenue ColiHLA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bI,
oOpa3oBaHuE€ pOCHI, TyMaHa, HHes, CHera, OJJICKTPUUECKHE SBJICHHUS B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJe 3eMIH,
Apeid Moa0COB, pOidb MArHUTHOTO TOJS IS JKU3HM HA 3emiie, MOJISIpHOe
CUSIHHE, TIPH 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUCOHYIO, BBIJCIATh
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKHU) (U3UUECKUX SIBJICHUN;

OTHUCHIBATh M3YUYEHHBIE CBOMCTBA TeNl M (U3UYECKUE SBICHUS, UCIOIb3Ys
dbu3uYecKkue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSISI DHEPTHs, KOJIUYECTBO
TEIJIOTHI, YJEIbHAsA TEMIIOEMKOCTh BEUIECTBA, y/I€JbHAS TEIJIOTA IIJIaBJICHUS,
ylleTbHas TeIuioTa napooopa3zoBaHus, yAelbHas TEIIOTa CrOpaHus TOILIUBA,
KOA()PUIIMEHT TOJIE3HOTO JCHCTBUSI TEIJIOBOM MAIMHBI, OTHOCUTEIIbHAS
BJIQKHOCTh BO3/lyXa, 3JICKTPHUUECKUW 3apsiji, CHJIa TOKa, 3JIEKTPUYECKOE
HaIpSKEHUE, CONPOTUBJIEHUE TMPOBOJHUKA, YJIEIBHOE COIPOTUBJIEHUE
BEIIECTBA, pab0Ta M MOIIHOCTb JJIEKTPUYECKOTO TOKa), MPH OMHCAHUU
NPAaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCHOJIb3YEMbIX BEIWYHH,
0003Ha4YCHUSI W CAWHUIBI (PU3HYECKUX BEIUYUH, HAXOJIUTh (POPMYIIbI,
CBS3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIUYUHY C APYTUMH BEJIUYHMHAMH,
CTpOUTH TpaUKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;
XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHUE SBICHUS H MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUSI MOJIEKYJISPHO-KUHETUYECKOW TEOpHHU
CTPOCHHMS BEIECTBA, MPUHUUII CYNEPIO3UIUU TMojieil (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma Juisl yyacTKa LIeNH, 3aKOH
Jlxoyns—JIeHua, 3aKk0H COXpaHEHUsI YHEPIUU, IPU 3TOM JABATh CIOBECHYIO
bopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €T0 MATEMATUYECKOE BBIPAKCHUE;
OOBSACHATH (U3MUECKHE MPOILECCHl W CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTyallud TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIICICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHWE M3 1—2 JTIOTHYECKHUX
aroB ¢ omopod Ha 1-2 W3y4YEHHBIX CBOWCTBAa (DM3MYECKUX SIBICHUH,
(du3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3aJja4u B 2—3 NEUCTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBsI3bIBaOIINE (DU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAllM3a yCJIOBUS 33a/1aud



3aMMCBIBATh KPATKOE YCIIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JJIA PELICHUS
3a/layu, BbIOMpaTh 3aKOHBI U (HOPMYJbI, HEOOXOIHUMBIE ISl €€ peleHus,
MPOBOJUTH PAacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HA4Ye€HHE (DU3UYECKON
BEJIMYMHBI C U3BECTHBIMU JaHHBIMH;

pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpUd HOMOLIU
(u3NUeCKUX METOAOB, MCHOJb3YysS ONUCAHWE HWCCIEAOBAHUS, BBIIEIATH
npoBepsieMoe  MPEIINONIOKEHUE, OLEHUBAaTh MPaBWIBHOCTH  MOpsJKa
IPOBEJICHUS UCCIEAOBAHMS, 1€TaTh BBIBOJIBI;

IPOBOAMUTH OMBITHI IO HAOMIOACHUIO (PU3UUECKUX ABJICHUNA WM (PU3NYECKUX
CBOICTB TeJl (KanWUISIpHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AYyXa OT €ro
0o0BéMa, Temmeparypbl, CKOPOCTH MPOLECCa OCTHIBAHMS M HAarpeBaHUsl MpH
U3JyYEHUHU OT LIBETa U3yydarolien (Moriomariiei) NoBepXHOCTH, CKOPOCTh
UCIIapeHMs] BOABI OT TEMIEPATYPbl KUJIKOCTH U TUIOMIAAN €€ MOBEPXHOCTH,
ANEKTpU3alMs Tel W B3aUMOJEHCTBUE  DJIGKTPUUYECKHX  3apsoB,
B3aMMOJICHCTBUE MOCTOSHHBIX MarHUTOB, BU3yaJlU3allusi MarHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOI'O MOJISl HA MPOBOJIHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATEINS IIOCTOSTHHOTO TOKA):
dbopMynHpoBaTh MPOBEPSEMBIE TMPEINON0KEHHSI, COOMpaTh YCTaHOBKY U3
NPEIJIOKEHHOTO 000pYy/I0BaHuUs, OMHUCHIBATH XOJ OMNbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBITMIOJHATH MPSIMbIE U3MEPEHHS] TEMIEePaTypbl, OTHOCUTEIBHOW BIIAYKHOCTH
BO3AyXa, CHJIbl TOKA, HANpPsDKEHUS C MCIOJIb30BAaHUEM aHaJIOTOBBIX
OpuOOpOB M JATUYMKOB (PU3NYECKUX BEJIMYMH, CpPaBHUBATh PE3YIbTAThI
U3MEPEHNH ¢ yUETOM 3aJaHHOW aOCOIOTHON MOTPELIHOCTH;

IPOBOJIUTh UCCIIEOBAaHUE 3aBUCUMOCTHU OJHOW (PU3MUECKOM BEIUYMHBI OT
Apyrol ¢  HCIOJB30BAaHUWEM  MPSAMBIX  H3MEpeHUil  (3aBUCUMOCTD
COIIPOTUBJICHUSI POBOJIHUKA OT €T0 JJIUHBI, IUIOIIAIU ONIEPEUYHOr0 CEUEHUS
U yJI€JIbHOI'O CONPOTHUBIICHUS BEIIECTBAa MPOBOJHUKA, CHUJIBI TOKA, UIYLIETO
yepe3 TMPOBOAHHMK, OT HANOpPsOKEHUS Ha TPOBOJHUKE, HCCIEIOBaHHE
[OCJIEIOBATEIBHOTO M MapajuieIbHOIO  COEAMHEHUH  MPOBOJAHHUKOB):
IUITaHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS,
clenys NpeUIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yJbTaThl IOJIYYCHHON
3aBHCHMOCTH B BU€ TaOJHIl ¥ TpapuKOB, AeNaTh BBIBOIBI 110 pe3yjbTaTaM
UCCIIEI0BaHUS;

OPOBOJUTh KOCBEHHBIE M3MEpeHus: (U3MUECKUX BeNUUYUH (yAelbHas
TEIUIOEMKOCTh BELIECTBA, CONPOTHUBIIEHHE MTPOBOJHUKA, pa00OTa U MOIIHOCTh
ANEKTPUYECKOIO TOKA): IUTAHUPOBATH U3MEpEHN, cobupatpb
SKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CleAysd IpEUIOKEHHON HHCTPYKLUUHU, U
BBIYHCIISATH 3HAYEHHUE BEJINYUHBI,

co0Mro1aTh MpaBuUila TEXHUKK O€30MacHOCTH Mpu paboTe ¢ 1adopaTOpHBIM
000pyI0BaHUEM;



e XapaKTepHU30BaTh NPUHUUINBI  JEUCTBUS  H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHUCAHUS (B TOM YHUCIE: CUCTEMa
OTOIUIEHMS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJBTMETP,
CUETYMK DJIEKTPUYECKOM HSHEPruu, BJIEKTPOOCBETUTEIbHBIE MNPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
MPEeIOXPAHUTETH, JIEKTPOMArHUT, 3JEKTPOJBUraTeNlb MOCTOSHHOTO TOKa),
UCIIOJIb3Yd 3HAHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM M HEOOXOIUMBbIE
(du3znueckre 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIIbHbBIE
npuOOpHl IO CX€MaM U CXEeMaTHYHbIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBUIaTelb BHYTPEHHETO CrOpaHMs,
AJNIEKTPOCKOI, PEOCTaT), COCTABIATb CXEMbl JJIEKTPUUYECKUX ILened ¢
NOCJIEIOBATENIbHBIM M TapajlIebHBIM COEAMHEHUEM 3JIEMEHTOB, pazinyas
yCIIOBHBbIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUYECKUX ILIeTIeH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTHh UHPOPMAIUIO O MPUMEpax) MPAKTUIECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TMOBCEIHEBHOW KU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH MPHU O0paIIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbsI U COOJIIOCHUS HOPM IKOJIOTHYECKOTO
MOBE/ICHUSI B OKpYKaIoLIeH cpelie;

e OCYIIECTBJIATH NMOUCK MHGOpManuu ¢puznueckoro coaepxanus B lutepuere,
HAa OCHOBE MMEIONIMXCA 3HAHUW W NYTEM CpPaBHEHHUS JIOMOJHUTEIBHBIX
UCTOYHUKOB BBLICNATh WH(GOPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUUBOMA
WM MOXET ObITh HEOCTOBEPHO;

e WCIIOJIb30BaTh MPU BBIMIOJHEHUW YUYEOHBIX 3aJaHUl HAayYHO-TIOMYJISPHYIO
AUTEpaTypy (HU3UYECKOTO COJIepKaHHs, CIPABOYHBIE MaTepUalbl, PEeCypChl
cetu HTEpHeT, BiageTh NOpUEMAMU  KOHCIIEKTUPOBAHUSA  TEKCTa,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE IHCHMEHHBIE W KpAaTKUE YCTHBIE COOOIICHUS,
0000mass WHpOPMAIIMI0O W3 HECKOJBKHX HCTOYHUKOB  (PU3HUECKOTO
coliepKaHusl, B TOM YHUCJE IMyOJIMYHO MPEJCTABIATh Pe3yJIbTaThl MPOSKTHON
WIM UCCIIEI0BAaTEIbCKOM NEATEIBHOCTH, IPU 3TOM I'PAMOTHO MCIOJIB30BaTh
WU3YYCHHBI TOHATUUHBIA  ammapaT Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTALUEN;

e IPU BBHINOJHEHUM YYEOHBIX IPOEKTOB M HCCICAOBAHUN (U3NUECKUX
IPOLIECCOB paCHpenesATh OOA3aHHOCTH B TPYINIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Jl1a4yaMU, CJIEIUTh 34 BBIIIOJIHEHHEM IlIaHa JEWCTBUA W
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAa B
JEeATENbHOCTh T'PYINIbI, BBICTPAMBAaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoHny oOydeHust B 9 kjacce npeaMeTHBIE pe3yibTaThl HA 0OA30BOM ypOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCT Y OOYUYAIOIIUXCS YMEHUM:



WCIOJB30BaTh  TOHSTUA: CHCTeMa OTcu€ra, MarepuajibHas  TOYKa,
TPaeKTOPHUs, OTHOCUTEIBHOCTh MEXAaHMUYECKOTO JBWXKEHHUs, nedopmarius
(ympyrasi, TIacTHYecKasl), TpPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTb WU TEPErpy3KH, LEHTP TAXKECTH, aOCONIOTHO TBEPAOE TEJO,
LIEHTP TSKECTU TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KoJieOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK U yJIbTPA3BYK, SJIEKTPOMATHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUSl W TOTJIOIIEeHHs, albda, O0eTa- U ramMma-u3JIydeHusi, U30TOIbI,
siIEpHAs PHEPreTUKa,;

paznuuath SBIEHUS (pPaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJUHEMHOE JBUKEHUE, CBOOOJIHOE
najieHue TeJl, PABHOMEPHOE JBIDKCHHE IO OKPYKHOCTH, B3aMMOJICHCTBUE
TEJ, PEAKTUBHOE MABWKEHHE, KojeOaTenbHOEe IBMKEHUE (3aTyxaroliue u
BBIHY)KJICHHBIC KOJIeOaHHUsI), PE30HAHC, BOJHOBOE JIBH)KCHHE, OTPaXEHUE
3ByKa, MPSMOJMHEHHOE paclpOCTpaHEHHE, OTPAKEHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasjioKeHHE Oenoro cBera B
CIIEKTP W CIIOKEHUE CIIEKTPAJIbHBIX IIBETOB, JUCIIEPCUS CBETA, €CTECTBECHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHME JMHEWYATOrO CIIEKTpa H3JIYYCHHUsI) IO
OMHMCAaHUIO WX  XapaKTePHbIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYCHHBIX  (U3WYECKUX  SBJICHUM B
OKpyXarolmeM Mupe (B TOM uHcie (QU3NYECKUe SBICHUS B TMPUPOJE:
NPWIKMBBI U OTJIWBBI, JABWXEeHHE TuiaHeT COJHEYHOW CHUCTEMBI, peaKTHBHOE
JIBUKEHUE SKMBBIX OPraHM3MOB, BOCIIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKUE BOJHBI, IIyHAMHU, X0, [IBETA TeJl, ONTHYECKHUE
SIBIICHUSA B pUpoze, Ouosornyeckoe JefCcTBUE BUIUMOTO,
yIbTPaUONIETOBOTO W PEHTICHOBCKOTO  M3IY4YeHUH, €CTeCTBEHHBIN
pPaAMOaKTUBHBIM (OH, KOCMUYECKHE JY4Yd, DPaJAMOAKTHUBHOE W3JIy4YeHUE
IPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PAaIMOAKTUBHBIX U3TYYCHU HA OpPraHU3M
YelioBeKa), MpPU OSTOM TEPEeBOJUTH MPAKTHUYECKYIO 3aJady B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) (PUBNYECKUX SBICHU;
ONKCHIBATh M3YYCHHBIC CBOMCTBA TeN W (U3UYECKHUE SIBICHHS, WCIIONB3YS
¢usznueckre BENMYUHBI (CpEOHSIE W MIHOBEHHAs CKOPOCTh Teja TMpHU
HEPaBHOMEPHOM JBMKECHHH, YCKOPEHHE, MEepeMElIeHue, MyTh, YIJoBas
CKOpPOCThb, CHJAa TpPEHHS, CHUJla YOPYrOCTH, CHUJa TSIXKECTHU, YCKOPEHUE
CBOOOJTHOTO TAJCHHs, BEC Tejla, WMITYJIbC Telld, HWMITYJIbC CHIIBI,
MexaHuueckass paboTa U MOUIHOCTh, NOTEHIMANIbHAs »JHEPrusi Tea,
MOAHSATOTO HAaJl TMOBEPXHOCTHIO 3€MIIM, MOTEHIMAlIbHAs JHEPrus CKaTou
MPYKUHBI, KHHETUYECKasl SHEPTHUs, MOJHAsI MEXaHUYECKasl SHEPTHs], IEPUO]
M 4acTtoTa KoJjieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CB€Ta, IIOKa3aTedb MPEJIOMIICHUSI Cpellbl), NpU OMNUCAHUU



NPaBWJIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCHOIB3YEMBIX BEINYHH,
000O3HaUeHusT M E€OUHULBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEIUYHHY C APYTHMH BEIUYMHAMH,
CTPOUTH IrpapMKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BETUYNH;
XapaKTepu30BaTh CBOWCTBAa TeJ, (U3UYECKUE SABICHUS U TPOLECCHI,
UCTIONB3Ysl 3aKOH COXpaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TITOTCHHS,
NPUHIUT CYNEPIIO3UIIMN CHJI, IPUHITUI OTHOCUTEIHHOCTH | anmmiies, 3aKOHBI
HrroToHA, 3aKOH COXpaHEHHSI UMITYJIbCA, 3aKOHBI OTPAXKECHHSI M TIPEIOMIICHU S
CBETa, 3aKOHBI COXPAaHEHUS 3apsSJA0BOTO M MAacCOBOTO YHCEN MPH SACPHBIX
peakiusax, MpU OTOM J1aBaTh CJOBECHYIO (OPMYJIHpPOBKY 3aKOHa H
3aMUCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATh (U3MYECKUE MPOIECChl M CBOWCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH OOBSCHEHUE M3 2—3 JIOTHUECKUX
IIaroB ¢ OMOpOi Ha 2-3 W3yYEHHBIX CBOWCTBAa (U3UYECKUX SIBICHUM,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 33124 (ONMUpPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHH),
UCTIOJB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (U3NICCKUE BEITUYHMHBI: Ha
OCHOBE aHaln3a yCIOBHS 33/1aud 3alMCHIBATh KPATKOE YCIIOBHUE, BBISBISTH
HEIOCTAIOINe WU W30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIE JUIS  peUIeHHs, TPOBOJIUTh pacu€Thl H  OILECHUBATh
PEATMCTUYHOCTH MOTYYEHHOTO 3HAUCHHUS (PU3NYECKOI BEIMUUHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pEUIUTh TpPH  TTOMOIIU
(¢u3MUeCKX METOAOB, HCIOJb3yd OIMCAHUE WCCIEIOBaHUS, BBIACIAThH
npoBepsieMoe  MPEIIONIOKEHNE, OIEHUWBATh  MPAaBWIBHOCTH  MOPSJIKa
NIPOBEJICHUS UCCIEAOBAHMS, 1€NIATh BEIBO/IbI, HHTEPIPETUPOBATH PE3YIIbTATHI
HaOIIOAECHUH U OIBITOB;

IIPOBOJIUTH OIBITHI IO HAOIIOJECHUIO (PU3UYCCKUX SBICHUN MW (HU3NUECKUX
CBOMCTB Ten (M3yueHUE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS
SHEPTUH, 3aBHCHUMOCTH IMEpHojJia KoieOaHWil MPY>KMUHHOTO MAasTHHUKA OT
MacChl Tpy3a U KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYBI
MaJbIX KojeOaHuM, MpSIMOJIMHEHHOE pacHpOCTpPaHEHUE CBETa, Pa3sIoKEHUE
0enoro cBeTa B CIIEKTP, U3yUYE€HUE CBOIMCTB N300paKeHUs B TNIOCKOM 3€pKajie
U CBOWCTB HW300paKE€HWs TpeAMeTa B coOWparolied JnH3e, HaOIIoJCHHE
CIUIOIIHBIX U JUHEWUYATBIX CIIEKTPOB U3IyYEHUS): CAMOCTOATEIBLHO COOUpATh
YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUS, ONUCHIBATH X0 OMNbITA U
€ro pe3yJbTaThl, JOPMYIUPOBATH BHIBOIBL;

OPOBOJIUTH MPH HEOOXOJMUMOCTH CEPHIO MPSAMBIX H3MEPEHHH, Ompenesss
cpeaHee 3HaueHHE U3MepsieMod BeNWYMHbI ((OKYCHOE paccTOsSHUE
coOuparomieii  JMH3BI), OOOCHOBBIBATH BBIOOp cmoco0a  HW3MEpeHUs
(u3MepuTenbpHOro npudopa);



MPOBOJUTH  HCCIICIOBAHWE 3aBUCHUMOCTEH  (DHU3WYECKUX  BEIWYHMH C
WCITOJIb30BAaHUEM TIPSMBIX U3MEPEHUN (3aBUCUMOCTH MyTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM  JIBIDKCHHHM 0€3 HA4YaJbHOM CKOPOCTH, TMEpHoja
KOJIeOaHMI MaTEMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJja
OTpaXCHHS CBETA OT yIJia MaJeHUS U yIJia MPEIOMIICHUS OT yria MajcHus):
IUTAHUPOBAaTh  UCCIEOBaHUE, CaMOCTOSITENIbHO COOHMpaTh  YCTaHOBKY,
(GUKCHPOBATH PE3YNIBTATHI MOTYUYEHHON 3aBUCUMOCTH (HYU3UYECCKUX BEITUYUH
B BUJIe TaOJIUIT U TpaMKOB, JEJIaTh BEIBOJBI IO PE3yIbTaTaM MCCIICTIOBAHUS;
IIPOBOJAUTE KOCBEHHBIC N3MEPECHHS (U3MUCCKUX BEIHMYHH (CPEIHSS CKOPOCTh
U YCKOpEHHWE Tela TpH PAaBHOYCKOPCHHOM JIBIDKCHHUH, YCKOPCHHE
CBOOOTHOTO TaACHHS, JKECTKOCTh TMPYKHUHBL, KOIDPHUIIMECHT TpECHHS
CKOJIBKCHHMSI, MEXaHWYecKas paboTa W MOIIMHOCTh, YacTOTa W TEPUOJ
KoJIcOaHWI MAaTeMAaTHYECKOTO U MPYKMHHOTO MasTHUKOB, ONTHYECKas CHJIa
coOuparomeli JIMH3BI, PAJTUOAKTUBHBIA (DOH): IJIAHUPOBATH H3MEPCHHS,
coOHpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITOJHITH U3MEPEHUS, CICTYS
NPEIJIOKCHHONH  WHCTPYKIMH, BBIYUCIIATH  3HAYCHUE  BEJIMYHMHBI U
aQHAM3UPOBATH MMOJTYUYECHHBIC PE3Y/IbTaThl C YUETOM 3aJaHHOM MOTPEHTHOCTH
U3MEPEHN;

coOrO/IaTh TpaBUJia TEXHUKK Oe30MacHoCTH mpu paboTe ¢ J1adopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM UW3YYCHHBIX (DHU3UYCCKUX  MOJICIICH:
MaTepHalibHas TOYKa, a0COIMIOTHO TBEPIOE TENO, TOYCUHBIA UCTOYHHUK CBETA,
Jdy4, TOHKas JHMH3a, IUIAHETapHas MOJeNb aTroMa, HYKJIOHHas MOJelb
aTOMHOTO S]1pa;

XapaKTepu30BaTh  NPUHIMIBI  JIEWCTBUS  W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX oOnucaHus (B TOM YHCIE:
CIUJOMETP, AATUMKH TOJIOKEHHUSI, PACCTOSTHUS U YCKOPEHHMsI, paKeTa, 3X0JIOT,
OUYKH, TEpHUCKON, (QoTroanmnapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOII,
03UMETp, kKamepa BuiibcoHa), HCTIOIB3ysl 3HAHUSI O CBOMCTBAX (PU3UYECKUX
SIBJICHUH U HE0OX0ouMble (PU3NUECKUEe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKUA H3YYEHHBIX TECXHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOILIECCOB MPHU
pEIIeHUH y4eOHO-MPAKTUUECKUX 3324, ONTUIECKUE CXEMBI ISl TOCTPOCHUS
N300paKEHUH B IJIOCKOM 3€pKajie U COOMparoIIei JIMH3E;

PUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIUIO O MIPUMEPaX) MPAKTHIESCKOTO
WCIIOJIb30BaHUSl  (M3MYECKUX 3HAHUH B TIOBCETHEBHOW JKU3HH A
oOecrieueHus1 0€30MACHOCTH TIPH OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPONCTBAMU, COXPAHEHHUS 3/I0POBbSI U COOFOCHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

OCYIIECTBIISITH TTOMCK HHPOpManuu Gu3ndecKkoro coaepkanus B MIHTepHETE,
CaMOCTOATETHHO  (HOPMYIUPYS TOWCKOBBIM  3ampoc, HAXOAUTh IyTH



OMpeNeNIeHUs] JIOCTOBEPHOCTH TOJY4YEHHOM UH(GOpMalUM HAa OCHOBE
UMEIOIIMXCS 3HAHUM 1 TOIOJHUTEILHBIX HCTOYHUKOB;

WCIIOJb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TOMYJSIPHYIO
auTeEpaTypy (HU3NYECKOro COJAEpKaHUsl, CIPaBOYHBIE MaTEpHUalbl, PECYpPChI
cetru HWHTepHeT, BHageThb NpUEMAMHM  KOHCIIEKTUPOBAHUA  TEKCTA,
npeoOpa3zoBaHus HH(YOPMALUMHU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHQoOpMalMM M3 HECKOJbKUX HMCTOYHMKOB (DU3UYECKOTO COJIepIKAHUS,
nyOJIMYHO MPEACTABISITh PE3YbTaThl MPOEKTHOM WU HMCCIEA0BATEIBCKOU
JESTEIIbHOCTH, IPU 3TOM T'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN MTOHATUMHBIN
ammaparT Hu3y4aeMoro paszaena (UMK U CONPOBOXKIATH BBICTYIUUICHUE
MpE3eHTAINEN ¢ yU€TOM 0COOCHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne | HaummeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoJbH IIpakTHyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypcsl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAOLIEro MUpa
bu6mmoreka [{OK
®du3uka - HayKa O
1.1 2 https://m.edsoo.ru/7f416
pupoie
194
bu6moreka [IOK
dusznyeckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJINYMHBI
194
EcrecTBenHoHayuH bubnuotexa [JOK
1.3 BIIi METOJT 2 1 https://m.edsoo.ru/7f416
IIO3HAHUS 194
Hroro mo pazgeny 6

Paspnen 2. IlepBoHayanbHbIe CBeICHUSI 0 CTPOCHHH BellleCTBA

bu6moreka [IOK
Crpoenue
2.1 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIB>xeHue u bubnuoreka [JOK
2.2 B3auMOJIEIICTBHE 2 1 https://m.edsoo.ru/7f416
qacTHUIl BelleCTBA 194
ArperatHblie bubnuorexa LIOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BEIIICCTBA 194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3auMoO/JeiicTBUE TeJl
bubmuoreka [JOK
Mexannueckoe
3.1 3 https://m.edsoo.ru/7f416
NBIDKEHUE
194
WHepius, Macea bubmuoreka [JOK
3.2 PHHA, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f416

194




Hroro no pazneny

21

Pasnen 4. laBieHue TBEpABIX TeJ,

JKHIKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bubmuoreka [IOK
JaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJBIMU TEIIAMH, 194
JKUIKOCTSIMH U T
rasamMu
bu6mmoreka [IOK
JaBnenue
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTH
194
bubmmoreka [{OK
AtmocdepHoe
4.3 ™OChepH 6 https://m.edsoo.ru/7f416
JaBJIEHUE
194
[evictBue
’KHIKOCTH U rasa Ha bubmorexa LOK
4.4 . 7 2 3 https://m.edsoo.ru/7f416
MOTPYKEHHOE B 194
HUX TEJO -
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHoCTh. JHeprus
Pabora i bu6moreka [IOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTD
194
bu6mmoreka [IOK
[Ipoctoie
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
bu6mmoreka [JOK
Mexannueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTHs
194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 12
[TPOTPAMME




8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpoabnsl | IIpakTnyeck
o0pa3oBaTte/ibHbIE
1| NnporpamMmbl 0 e paboThI ue padoTsl
pecypchl
Paznen 1. TennioBble siBJIeHUSs
Crpoenue u bubnuorexa [JOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIlIECTBA ce
bubmmoreka [{OK
TermoBbie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Hroro no pazgeny 28
Paznen 2. DiekTpuyeckue 4 MATHUTHbIE ABJIEHUS
DIIEKTPUYECKHE
3apsbl. bubnuotexa [JOK
2.1 3apspKeHHBIE TeTa 7 1 https://m.edsoo.ru/7f4181
1 UX ce
B3aMMOJICHCTBHE
[TocTostHHBII bubnuotexa [JOK
2.2 AMEKTPUICCKHUI 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
bu6mmoreka [IOK
MaruutHbie
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bu6mmoreka [JOK
DJIEKTPOMArHuTH
2.4 4 https://m.edsoo.ru/7f4181
ast MTHAYKIUS
ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBILEE
KOJIMYECTBO
68 4 14.5
YACOB I10

I[TPOTPAMME




9 KUIIACC

KoaungecTBo 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoabH IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznea 1. Mexann4yeckue iBJICHUSA
Mexanuueckoe
bu6mmoreka [{OK
NIBIDKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CII0COOBI €r0 a6
OIIMCAHUS =
Bzaumoneiictrue bubmmorexa [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
a6
bubmmoreka [{OK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUS
a6
Hroro no pazneny 40
Pa3pen 2. Mexannyeckue KoJj1e0aHusI M BOJTHBI
bu6mmoreka [IOK
Mexannueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJie0anus
a6
bu6mmoreka [IOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no pazneny 15

Pa3znesn 3. DileKTpOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

DJIEKTPOMAarHuTH
bu6mmoreka [JOK
o€ 1oJIe U
3.1 6 2 https://m.edsoo.ru/7f41a4
AIIEKTPOMArHUTH a6
bI€ BOJIHBI o
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
3aKOHBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4
CBETa a6
JIuH3e B bu6mmoreka [JOK
4.2 ONTUYECKUE 6 3 https://m.edsoo.ru/7f41a4

pubOopsI

a6




Paznoxxenue

bubmuoreka [IOK

I[TPOTPAMME

4.3 0enoro cBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazgeny 15
Paznen 5. KBaHTOBbBIE SIBJIEHUS
Ucnyckanue u bubnuorexka [JOK
5.1 TOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
bu6mmorexa [IOK
Crpoenue
5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO sijIpa
ab
P r— bubmmoreka [{OK
5.3 p 7 1 https://m.edsoo.ru/7f41a4
peaxiu
a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTe/ibHO-0000 a0 MOYJIb
[ToBTOpEHME N
0000meHne bu6mmoreka [IOK
6.1 COJICpKaHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca Qpu3uKy 3a a6
7-9 xnacc
Hroro no pasgeny 9
OBUIEE
KOJIMYECTBO
102 27
YACOB I1O0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne

n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

Kontpo
JIbHbIE
padoTsI

IIpakTu
yecKHne
padoThbI

Jara
H3Yy4YeHHS]

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — HayKa O MPUPOJIE.
SBnenus npupoasl. dusndeckue
SIBJICHUSA

MexaHudeckue, TCILUIOBEIE,
BIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

Ouznyeckue BEINYUHBI U UX
u3MepeHue

Ypok-uccienoBanue
"U3mepenue TemiepaTypsl Ipu
MTOMOIIY JKUJIKOCTHOTO
TEPMOMETpA U JaTyuKa
TeMIlepaTyphl"

Kaxk ¢usuka u npyrue
€CTECTBEHHbIE HAYKH U3Yy4aloT
npuponay. EcrecTBeHHOHay4YHBIN
MeTo[ no3HaHua. Onucanue
(bUBUYECKUX SIBJICHUH C
HOMOIIBIO MOJETIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72
a

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: AAJTBHOCTD MOJIETA
IapuKa, MmymeHHoro
TOPU30HTAIIBHO, TEM O0JIblIIE,
4yeM OoJIbIIe BhICOTa IycKa"

Crpoenue BemiectBa. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHME BEIIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0
a

I[BI/I)KSHI/IC qaCTull B€IICCTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013

€

Ypok-uccnenopanue «OnbITHI MO
HaOII0JICHUIO TETIOBOTO
pacuIupeHus Ta30B»

10

ArperaTHLIe COCTOSAHHA




BCIICCTBA

B3anmocss3p Mexay
CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX U UX

bubmuoreka [JOK

11 https://m.edsoo.ru/ff0a037
ATOMHOMOJICKYJISIPHBIM g
ctpoenueM. OCOOCHHOCTH B
arperaTHeIX COCTOSTHUHN BOJIBI
Mexannueckoe OBMIKEHUE. Bubnunorexa LIOK
12 PaBHOMEpHOE M HEPAaBHOMEPHOE https://m.edsoo.ru/ff0a05c
JIBUKEHUE 6
bu6mmoreka [{OK
13 Ckopoctb. Enunuiiel ckopoctu https://m.edsoo.ru/ff0a079
C
bubmmoreka [{OK
Pacuer nmytu u BpemeHun
14 https://m.edsoo.ru/ff0a0ae
JIBUKCHUS
4
Wuepuus. 3akoH UHEPIUH.
. bubmuorexa [JOK
B3anmonelictBue Ten kak
15 https://m.edsoo.ru/ff0a0c1
MPUYUHA U3MEHEHUS CKOPOCTH 0
JIBAYKECHHUS TEIl B
IInoTHocTh BemecTBa. Pacuer bu6moreka [IOK
16 Macchl 1 00beMa Tesa 1o ero https://m.edsoo.ru/ff0a0fe
TJIOTHOCTH e
JlaGopaTtopHnas pabota
17 «Omnpenenenre MIOTHOCTH
TBEPJIOTO TETA»
bu6mmoreka [JOK
Pemrenue 3agau mo reme
18 " " https://m.edsoo.ru/ff0a123
[InmoTHOCTH BemecTBa .
Cuia KaK XapaKTepUCTHKA
19 B3auMoercTud Ten. Cria
ynpyroctu. 3akoH I'yka
JlaGopaTopHas pabota
«3yuyeHne 3aBUCUMOCTHU
20 pactspkeHus (nedopMariim)
MPYXUHBI OT MPUIIOKEHHOMN
CHUITBD»
o1 SABnenue tarorenus. Cumna
TSKECTH
CBs13b MEXly CUIION TSKECTH U bubnuoreka [IOK
22 Maccon tena. Bec rena. Pemenue https://m.edsoo.ru/ff0al77

3azad4 mo teme "Cuina Tsokecta"”

8




Cuiia TsSKeCTH Ha JPyrux bubnmoreka [JOK
23 ianerax. duszuueckue https://m.edsoo.ru/ff0al150
XapaKTEpHUCTUKU ILUIAHET 2
bubmuoreka [JOK
24 N3mepenue cun. Junamomerp https://m.edsoo.ru/ff0al8c
c
bu6mmoreka [{OK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
CrnosxeHue 1ByX cui,
. bubnuorexa [JOK
HaIpaBJIEHHBIX 110 OJTHOM
26 B 5 https://m.edsoo.ru/ff0ala7
npsiMoi. PaBHOieicTByOIAs 0
CHII h
7 Pemenue 3asau 1o teme
"PaBHogeiicTByrOMmast cri"
TpeHune CKoJIbKEHUS U TPEHUE bubmmoreka [{OK
28 nokos. Tpenue B nmpupoae u https://m.edsoo.ru/ff0alb9
TEXHUKE Y
JlabopaTtopHnas pabota
«M3yueHne 3aBUCUMOCTH CHIIBI
bu6moreka [IOK
TPEHUST CKOJBKEHUS OT CHJIBI
29 https://m.edsoo.ru/ff0alcc
JABJICHUS U XapaKTepa g
CONIPUKACAIOLIUXCS B
MMOBEPXHOCTEI
30 Pemenne 3aga4d Ha onpeniecHuE
PaBHOJEHCTBYIOIIEH CHITBI
Pemrenue 3agay nmo remam: «Bec
bu6mmoreka [JOK
tenay, «I paduyeckoe
31 https://m.edsoo.ru/ff0alde
n3o0pakeHue cn, «CHIIb, 0
«PaBHOACHCTBYIOIIAS CHID» -
KonTtponpHas paboTa o TemMam:
«MexaHu4ecKoe JTBIKCHUEY,
32 «Macca, IIIOTHOCTBY», «Bec
tenay, «I paduyeckoe
n3o0pakeHue cuimy, «CUbhy
JHasnenune. CriocoObl bubmuoreka [JOK
33 YMEHBUIECHUS U YBEJIUYEHUS https://m.edsoo.ru/ff0a20a
NABJICHUS 6
JlaBiienue raza. 3aBUCUMOCTD bubmuoreka [JOK
34 JaBJIEHM ra3a oT 00bEMa, https://m.edsoo.ru/ff0a237

TeMIepaTyphbl

6




[Tepenaua naBiieHUs: TBEPABIMU

bubmuoreka [JOK

35 TeJIaMHU, XXKUJIKOCTSIMH U ra3aMH. https://m.edsoo.ru/ff0a25b
3akoH Ilackans 0
JlaBlieHME B )KHIKOCTH U Ta3e, bubmuoreka [JOK
36 BBI3BAHHOE JICCTBUEM CHJIbI https://m.edsoo.ru/ff0a271
TSKECTH 8
Pemenue 3amau mo reme bubmmoreka [{OK
37 «/laBneHue B KUJIKOCTH U rase. https://m.edsoo.ru/ff0a282
3akon ITackaisi» 6
bubmmoreka [{OK
38 Coobmmaronecs: Cocyapl https://m.edsoo.ru/ff0a297
0
bubmmoreka [{OK
39 I'mppaBinueckunii npece https://m.edsoo.ru/ff0a313
6
40 Manowmertpsl. [lopuaeBoi
KUJTKOCTHBIH HACOC
Atmocdepa 3emiu. [Tpuunns
CyILECTBOBAHUS BO3TyIIHON bubnuoreka [IOK
41 0007109kH 3eMiTi. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2b5
aTMOC(hEepHOTO JAABJICHUS OT a
BBICOTHI HaJl yDOBHEM MOPS
bubnuoreka [JOK
gp | BecBosayxa. Atmocgeproe https://m.edsogru/fanZbS
JaBJICHUE .
bu6mmoreka [IOK
43 M3meperne atmoceproro https://m.edsoo.ru/ff0a2da
napiienusi. OnbIT Toppuyennu g
3aBUCHMOCTH aTMOC(HEPHOTO bubnuoreka [JOK
44 aBJIEHUS OT BBICOTHI HAJl https://m.edsoo.ru/ff0a2fc
YPOBHEM MOPSI 4
bapomerp-anepon. bubnuoreka [JOK
45 ATtMochepHOe TaBICHUE HA https://m.edsoo.ru/ff0a2fc
pa3IMYHBIX BBICOTAX 4
46 Pemenue 3agau mo reme
"AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a Ha bubnuoreka [JOK
47 IIOTPY’KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a327
ApxumesnoBa cuia 6
JIaGoparopHas paboTa bubnuoreka [IOK
48 «OmnpeneneHue BhITAIKABAOIIEH https://m.edsoo.ru/ff0a33f

CUJIBI, ICVCTBYIOILIEN Ha TEJIO,

C




MOrpy>KCHHOC B JKUAKOCTH»

JlaboparopHas paboTa 1Mo Teme

«MccnenoBanme 3aBUCUMOCTH bubmuoreka [JOK
49 Beca Teya B BOJIC OT 00bEMa 1 https://m.edsoo.ru/ff0a351
MOTPYKEHHOM B KUJIKOCTb YaCTH 4
Tea
bubmmoreka [{OK
50 [InaBanue ten https://m.edsoo.ru/ff0a3a9
6
Jlaboparopuas paboTa
"KoHcTpyupoBaHnue apeomeTpa
51 WJIM KOHCTPYHUPOBAHHE JIOJIKU U 1
OlpeIeNIeHuE €€
rpy3onopéMHoOCTH"
Pemenue 3agau no remam:
«IlnaBanue Cyn0B. bubnuoreka [JOK
52 BosnyxomnaBanue», «JlaBneHnue https://m.edsoo.ru/ff0a365
TBEPBIX TEJ, KUJIKOCTEH 1 4
ra3oB»
bu6moreka [IOK
53 Mexanudeckast pabora https://m.edsoo.ru/ff0a3f8
2
Moutaocts. EquHuiisr bubmorexa LOK
54 https://m.edsoo.ru/ff0a3f8
MOIITHOCTH )
Ypok-uccnenoBanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noanéMe o Jjectauie"”
56 [Ipoctbie Mexanu3mbl. Poiyar.
PaBHOBecue cui Ha peruare
KonTtponbHas padoTa o teme
«/laBrenue TBepBIX TEN,
57 JKUIKOCTEN U Tra30By /
Bcepoccuiickas mpoBepoyHas
pabota
PesepBHriit ypok. Pabora ¢
TEKCTaMH 110 TeMe «JlaBieHue bubmuoreka [JOK
58 TBEPABIX TEJ, KUAKOCTEN U https://m.edsoo.ru/ff0a4ff
ra3oB» / Bcepoccuiickas e
MpoBepoyHasi paboTa
59 Prruaru B TexHuKe, OBITY U 0.5 bu6mmoreka [JOK

npupoje. JlabopatopHas pabora

https://m.edsoo.ru/ff0a478




«HMccnenoBanue yciIoBUM
PaBHOBCCHA pblyara»

¢}

bubmuoreka [JOK
Pemenne 3aga4u no reme
60 1 https://m.edsoo.ru/ff0a48a
«Y CcII0BHSI paBHOBECHS pblUara p
KoaddunmenT noneznoro
JNEUCTBUSI MEXaHU3Ma.
61 Jlaboparopnas paboTa 1 0.5
«M3mepenue KIIJI HakIOHHON
IJIOCKOCTH
bubmmoreka [{OK
Pemenne 3aga4u mo teme
62 " " 1 https://m.edsoo.ru/ff0a4c4
Pa6ota, momuocts, KITJ] g
Mexanudeckast SHEPTHSI. bubnuorexa [JOK
63 Kunernueckas u moTeHIaIbHas 1 https://m.edsoo.ru/ff0a425
SHEeprusd 2
bu6moreka [IOK
3aKOH COXpaHEHUs
64 . 1 https://m.edsoo.ru/ff0a436
MEXaHUYECKOM IHEPTUHU 0
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIbHOE
65 ompeeseHue N3MCHEHUS 1 1
KHHETHYECKON M MOTEHIINAILHON
SHEPTHH MPHU CKaThIBAaHUH TeEJa
10 HAKJIOHHOM IIOCKOCTH"
66 KonTtponsHas padoTa o treme |
«PaboTta 1 MOIITHOCTh. DHEPTHUS
Peseprubiit ypok. Pabora ¢ bubnuoreka [JOK
67 TEKCTAMU 110 TEME 1 https://m.edsoo.ru/ff0adee
"MexaHn4ecKkoe aBHKeHHe" 6
PesepBubiit ypok. Pabora ¢
68 TexcTtamu 1o teme "Pabora. 1
MoiHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

KoandecTBo 4acoB

KonTp
Ne Tema ypoxa oabnbl| Ipakmu| Jdara DyekTpoHHbIE LU POBBIE
n/n Bcero | e yeckue | HU3y4eHHs o0pa3oBaTe/bHBIE PeCYpPChI
paéor | padoThI
bl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KMHETUYECKOM | bubnuorexa [JOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
) Macca u pa3mep aTOMOB U |
MOJIEKYJT
Moenu TBEpPAOTO, )KUAKOTO U
. bubmmoreka [{OK
3 ra3z000pa3HOro COCTOSIHUM 1
https://m.edsoo.ru/ff0a540e
BEIlleCTBA
OObscHeHne CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMIA BEIIECTBA HA OCHOBE 1
MTOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKON TEOpUU
5 Kpucrannmaeckue u amopdHbie | bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. | bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacmimpeHue U cxaTue 1 Bubnmorexa [IOK
Pactiiip https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b
8 TeMIEepaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JABUKEHUS YaCTHI]
9 Buyrpennsis sueprus. CriocoObl | bubnuoreka [JOK
W3MEHEHUs BHYTPEHHEHN 3Hepruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buael Tenonepenaun 1 1
https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"[IpakTHUeCcKO€ UCIOJIb30BAHUE
N bubmuoreka [JOK
11 TEIJIOBBIX CBOMCTB BEIIESCTB U 1 1
https://m.edsoo.ru/ff0a65c0
MaTepuaioB B LENIX
sHeprocoepexeHus"
12 KoanuecTBo TemnoTsl. Y AcnbHAS | bu6mmoreka [JOK

TCIIIIOCMKOCTDb

https://m.edsoo.ru/ff0a6976




YpaBHEHHE TEIIOBOTO OanaHca.

bubmuoreka [JOK

13 TemooOMeH U TemIoOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JIaboparopHas paboTa

14 "UccnenoBanue siBICHUS bubmuoreka [JOK
TEIUIO0OMEHA TIPH CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsueit BoAbI"

Pacuer konmdecTBa TEILIOTHI,

15 HEOOXO0IMMOTO TSl HATPCBAHHUSI
TeJa M BBIICTSIEMOT0 UM MIPU
OXJIAXKICHUH
JlabopaTtopHnast pabota
" . bubnuoreka [JOK

16 Omnpenenenue yaeabHON

" https://m.edsoo.ru/ff0a6bb0
TETUTIOEMKOCTHU BEIECTBA

17 DHeprus ToIuMBa. Y ienpHas bubnuorexa [JOK
TEIUI0Ta CrOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBneHne n oTBEpAECBaHUE

18 KPUCTAUIMYECKUX T, Y IeTIbHas bubmorexa OK

p ihde https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaGopaTtopHnas pabota
" . bubmuorexa [JOK
19 Onpenenenue yeabHON
" https://m.edsoo.ru/ff0a72fe
TETIOTHI TIJIABJICHUS JIba

20 [TapooOpazoBanue u bubnuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y nenpHas Terwiora
napooOpa3oBaHus U

bub6mmoreka [JOK
21 KOHJECHCAIIMU. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a786¢
TEMITepaTyphbl KUTICHHUS OT
aTMOC(hEepHOTO JTaBJICHHS
Bnaxxnocts Bo3myxa.

2 JlaGopaTtopHnas pabota bubnuoreka [JOK
"OnpeneneHne 0THOCUTEIIBHOM https://m.edsoo.ru/ff0a7628
BJI&YKHOCTH BO31yxa"

3 Pemenne 3a1a4d Ha onpeiecHUE
BIIQYKHOCTH BO3/yXa
[TpuHIHIBI PaOOTHI TEIJIOBBIX

24 nsurareneif. [TapoBas TypOuHa.

JIBurarenb BHyTPEHHETO
CropaHus
)5 KIII TeryoBoro aBuraters. bubmuoreka [JOK

TenoBkle IBUraTeIN U 3alllUTa

https://m.edsoo.ru/ff0a7c7c




OKpYKarollEen cpeibl

26

3aKOH COXpaHEHUS U
IPEBpPALLEHNS SHEPTUHU B
TCIUIOBBIX IIpOoLeccax

27

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "TeruioBsie
siBJIeHUS. VI3MeHeHne
arperaTHbeIX COCTOSIHUI
BelecTa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTtposnsHas paboTa o teme
"TemoBsie aBIeHNS. M3MeHeHHE
arperaTHbIX COCTOSIHUI
BemecTna"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
ANEKTPUIECCKHIX 3aPsI0B

30

Ypok-uccienoBanue
"DnexTpu3zanus Te1 UHIYKIUEH
Y MIpU CONPUKOCHOBEHUH"

31

B3anmoelictBre 3apsKeHHBIX
ten. 3akoH Kynona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TOJIE.
HanpsixkeHHOCTh
aneKkTpudeckoro nois. [Ipuniun
CYIEPIIO3UINH AIEKTPUUECKUX
rnosieun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrTpuyeckunx
3apsa0B. DJIEMEHTAPHBIN 3apsil.
Crpoenue atoma

34

HpOBOI[HI/IKI/I " JUDJICKTPUKH.
3aKoH COXpaHCHHA
QJICKTPHUYECKOT'O 3apsaa

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amau Ha IIPUMCHCHUC
CBOMCTB QJICKTPUYCCKHUX 3apssa0B

bubmuoreka [JOK
https://m.edsoo.ru/ff0a90cc

36

DIEeKTPUYECKUN TOK, YCIOBUS
ero cymiectBoBanus. MlcTouHuku
ANEKTPUIECKOTO TOKA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

JlericTBUA SIIEKTPUYECKOTO TOKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2

38

VYpok-uccnenosanue "JleiictBue
ANEKTPUYECKOTO TMOJISl HA
MIPOBOJIHUKY U AUDIEKTPUKH"




39

DNEKTPUYECKUM TOK B METaJLIaX,
KUJKOCTSX U razax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpruyecKas 1enb 1 e
COCTaBHBIE YaCTH

41

Cuuna Toka. JlaboparopHas
paboTa "M3mepenue u
peryaupoBaHue CHIIbI TOKa"

0.5

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a8bd6

42

DNEeKTpUUECKOE HaMpPSKEHHE.
Bonbr™mertp. JIabopaTopHas
paboTa "M3mepenue n
peryaupoBaHue HanmpsHKeHus "

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHre MPOBOJHHKA.
VY nenbHOe CONpOTUBIIEHUE
BEIIIECTBA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTHUBJICHUA ITPOBOAHUKA OT
€ro0 JUIMHBI, TUIOMIA 1
MOTIEPEYHOTO CEUSHHUSI U
Marepuana"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBI/ICI/IMOCTB CHUJIbI TOKA OT
HanpspkeHust. 3akoH Oma st
y4acTKa 1enu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnast pabota
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKa, UAYILEro Yyepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UcCTOpa U HAMPSIKEHUS HA
pe3ucrope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

HOCJ’ICI[OB&TCJ'IBHO cu
nmapalji€JIbHOC COCINHCHHA
IIPOBOIHHUKOB

48

JlaGopaTopHas pabota
"I[IpoBepka npaBusa CIOKEHUS
HanpsHKEHUU pu
MOCJIEIOBATEILHOM COEIMHEHUU
JBYX p€3UCTOpOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaas58

49

JIaGoparopHas paboTa
"[IpoBepka npasuia Ui CUIIbI
TOKa MPH MapauieIbHOM
COEIMHEHUH PE3UCTOPOB"

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




Pemenue 3agau Ha npuMeHEHUE

50 3akoHa OMa Jyist pa3JIMuHOTO Bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
Pabora 1 MontHOCTH
bubmuoreka [JOK
51 UIEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
Jlaboparopuas paboTa
50 "Onpenenenne pabOTHI U bubnuorexa [JOK
MOIIIHOCTH JJIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEeKTPUUYECKUE LIETIH U
53 MOTPEOUTENN DIEKTPUUECKON bubnnorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTositHHBIE MAarHUTHI, KX
B3aHMOJICHCTBHE
55 VYpok-uccnenoanue "N3yuenne bubmuorexa [JOK
MOJIeH MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe
bu6moreka [IOK
56 moJjie 3eMJIi ¥ €ro 3HaUYeHUe st
https://m.edsoo.ru/ff0acOba
JKU3HU HA 3eMiie
[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "IIEKTPUIECKUE
bu6mmoreka [IOK
57 3apsbl. 3apsyKEHHBIC TEla U UX
. . https://m.edsoo.ru/ff0abd2c
B3anMojeincTBus. [locTosTHHBIM
ANEKTPUYECKUH TOK"
KounTponbHas pabota no teme
"DneKkTpuuecKue 3apspbl.
3apsKEeHHbIE Tea U UX
. . bu6mmoreka [JOK
58 B3auMoaeiicTBud. IlocTosTHHBIN
. " https://m.edsoo.ru/ff0abea8
ANEKTPUYECKH TOK" /
Bcepoccuiickas npoBepoyHas
pabota
PesepBHriit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTosHHbIN
N " bubnunoreka [JOK
59 ANEKTPUYECKHil TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabota
OmneiT Opcrena. MarauTHoe noJie
bu6mmoreka [JOK
60 ANEKTPUYECKOTO TOKA

MarsuTHoe noJje KaTYIIKH C

https://m.edsoo.ru/ff0ac1d2




TOKOM

61

[TpumeHeHue EKTPOMArHUTOB B
texHnuke. JlaboparopHas pabora
"N3yuenue neicTBus
MarHUTHOTO TI0JISI Ha TIPOBOIHUK
¢ TokoM"

0.5

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

62

DneKTpoABUTaTeb OCTOSIHHOTO
Toka. Mcrons3oBanue
3IEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHcnopte. JlabopaTtopHas
pabora "KoHcTpynpoBanue u
n3ydyeHue paboThl
aJeKTpoABUTaTENs"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrter @apages. 3aKoH
3JEKTPOMArHUTHON UHIYKIIUH.
[IpaBuio Jlenna

64

OnekrporeHeparop. CrocoOs
MTOJTYYEHUS AIEKTPUUECKON
SHEPIrUH. DIIEKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEpPIrun

65

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "DIEKTPUIECKUe
W MarHUTHEIE ABJICHUA"

66

KonTtponsHas padoTa o teme
"DNeKTpuUeCcKUue U MarHUTHbIE
siBIeHUS"

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

67

PesepBubiit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeIuioBrie
SBJIEHUS"

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

68

PesepBHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MardauTHele
sABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5




9 KUIIACC

N KoauuecTBo yacos DJIeKTPOHHBbIE
°
n/ | Tema ypoka KonTtpo IIpakTnue Hara ungpposbIe
0 Bceero |ibHBIE |CKEE HU3yYeHH s o0pa3oBaTe/ibHbIE
paboTel paboThI pecypcshl
| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa
CucremMa orcuera. bu6mmoreka [IOK
2 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0a
JBKECHUS d474
. bubnuoreka [JOK
PaBHOMEpPHOE ITpsAMONIMHENHOE
3 1 https://m.edsoo.ru/ff0a
JBIKEHUE
d19a
HepaBHoMepHOE npsiMOTIMHENHOE
4 newkenue. CpeaHsisa u 1
MTHOBEHHAasI CKOPOCTh
[IpssMmonmHeEHOE bubnnorexa [JOK
5 PaBHOYCKOPEHHOE ABUKEHUE. 1 https://m.edsoo.ru/ff0a
Yckopenue d8d4
CkopocCTh MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopocT
JlaGopaTtopHnas pabota
" bu6mmoreka [JOK
Onpenenenue yCKOpeHUs Telia
7 1 1 https://m.edsoo.ru/ff0a
IIPY PAaBHOYCKOPEHHOM JBUKEHUU db18
10 HAKJIOHHOM MJIOCKOCTH"
g CBo0Ooguoe nagenue teil. OnbITh |
lanunes
PaBHOMEpHOE NBHMXKEHUE O
bub6mmoreka [JOK
okpyxHocTu. [lepron u yacrora
9 . 1 https://m.edsoo.ru/ff0a
oOpaienus. JIluneiinas u yrimosas 176
CKOpOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE 1
N bubmuoreka [JOK
Ilepssbiii 3akoH HetoToHa. BekTop Ho
11 1 https://m.edsoo.ru/ff0a
CUJIBI
e612
. bu6nmoreka [{OK
Bropoi1 3akoH HeroTona. omorexa O
12 B 1 https://m.edsoo.ru/ff0a
PaBHozelicTByIOMmIAs cuiia
e72a
13 Tperuii 3akoH HeroToHa. 1 bubnnoreka [JOK




Cynepno3unus cui

https://m.edsoo.ru/ff0a
€982

Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK

14 https://m.edsoo.ru/ff0a
3akoHOB HproTOHA
ebbc
bubmunoreka [JOK
15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/ff0a
eca2
16 Pemenue 3agau o reme «Cuna
YIPYTOCTH»
JlaboparopHas paboTa bubnuorexa [JOK
17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/ff0a
TP Y)KHUHBD» ee28
bu6mmoreka [{OK
18 Cuna tpenus https://m.edsoo.ru/ff0a
738
bu6mmorexa [IOK
Pemenue 3agaq o teme «Cra
19 https://m.edsoo.ru/ff0a
TPECHHSD» £a26
JlabopaTtopHnast pabota bubnuorexka [JOK
20 "Onpenenenne kodphuneHTa https://m.edsoo.ru/ff0a
TPEHUS CKOJIbKECHHS" f8be
Pemenue 3agau mo reme "3aK0HBI bubmuoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0a
TpeHus" fb8e
Cuna TSKeCTH U 3aKOH bubmuoreka [JOK
22 BCEMUPHOIO TATOTCHUS. https://m.edsoo.ru/ff0a
Vckopenue cBo0OIHOrO MmaaeHusl f044
Ypok-koudepennus "JIBmxeHue
3 T€J BOKPYT TPaBUTAIIMOHHOTO
nentpa (ConHedHas cucTeMa).
lanaktuxkn"
Pemenue 3agau no teme "Cuna bubmuoreka [JOK
24 TSDKECTH Y 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0a
TAroTeHus" £5£8
bubmuoreka [JOK
[TepBas kocMu4ecKas CKOPOCTb.
25 https://m.edsoo.ru/ff0a
HesecomocTs u neperpysku
f33c
PaBHOBecHe MaTepuanbHOW TOUKH.
N bubmuoreka [JOK
AOGCOmOTHO TBEPIOE TEIO.
26 https://m.edsoo.ru/ffO0a

PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUSL.

fe36




MowmeHT cunsl. LleHTp TsKECTH

PaBHOBecue MaTepuasbHON TOUKHU.
AOGCOIIOTHO TBEPIOE TEIIO.

27 PaBHOBeCue TBEpIOTO TENA C
3aKPEIUIEHHOM OCBIO BPAILLICHHUSL.
MowmeHT cunsl. LleHTp TsKECTH
Pemrenue 3amau no teme "MoMeHT Bubmmotexa HOK
28 " https://m.edsoo.ru/ff0
cuibl. LleHTp TshxecTn b02bd
[ToaroToBka Kk KOHTPOJIBHOM bub6nmoreka IIOK
29 pabote no Teme "MexaHndeckoe https://m.edsoo.ru/ff0
nBwkenue. Bzanmoneiicteue ten" b0408
KonTponsnas pabora no teme bubnnorexa [JOK
30 "MexaHu4ecKoe JBHUKEHHUE. https://m.edsoo.ru/ff0
Bsaumonetictsue ten" b06ec
Nmnynsce Tena. IMImynsc CHIIBL.
3aKOH COXpaHEHHS UMITYJIbCA. bubmiorexa HOK
31 ViIpyroe 1 Heynpyroe https://m.edsoo.ru/ff0
B3aMOJEHCTBHE b7t
Pemenue 3amaq nmo reMme ""3akoH Bubmuotexa LIOK
32 " https://m.edsoo.ru/ff0
COXPaHEHHUS UMITyJIbCa b096c
13 VYpoxk-koupepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"
Mexanudeckas paboTa u bubmnorera [IOK
34 MOIIHOCTS https://m.edsoo.ru/ff0
b0a84
PaGora cuibl TsKECTH, CUITBI bubmorera [JOK
35 https://m.edsoo.ru/ff0
YIIPYTOCTH U CUJIbI TPEHUS b0dbs
JlaGopaTopHnas pabota
«OrnpeneneHue padoThl CUIIbI
36 TPEHUs TP PAaBHOMEPHOM
JIBUKEHHUH TeJa 110
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEpruu 1 paboTHI.
[ToTenumanpHas sHEpPrUs
Kunernueckas sneprus. Teopema bubmiorexa LOK
38 . https://m.edsoo.ru/ffQ
0 KMHETUYECKOW SHEPTUH b0c32
39 3aKOH COXpaHEHUs YHEPTUU B

MCXAaHUKE




JlaboparopHas pabota «/3yuenune

bubmuoreka [JOK

40 https://m.edsoo.ru/ff0
3aKOHA COXPaHEHUsI YHEPTUM»
bl2fe
bubmuoreka [JOK
KonebarenpHOE ABMKCHUE U €TO
41 N —— https://m.edsoo.ru/ff0
Paicrep b1858
3aryxarommue KoueOaHusl. bubmmorexa [IOK
42 BoinyxneHHble KoeOaHusl. https://m.edsoo.ru/ff0
Pe3onanc b20f0
43 MareMaTnyecKkuii U Ipy>KUHHBII
MasITHUKH
Ypok-uccnenoBanue
bu6mmoreka [IOK
«3aBUCHUMOCTH TIEpHOJIA
44 N https://m.edsoo.ru/ff0
KOJIeOaHUM OT KECTKOCTH
bl197a
MIPYKUHBI K MAcChI TPy3a»
45 [IpeBpanienue 3HEpruyu npu
MEXaHUYECKUX KOJIEOAHMIX
JlaGopaTtopHnast pabota
bu6mmorexa [IOK
«OmpeneneHue 9acToThl U
46 . https://m.edsoo.ru/ff0
nepuoja KojieGaHu! MPYKUHHOTO blacc
MasITHUKa»
JlabopaTtopHnas pabota «IIpoBepka
bu6mmoreka [JOK
HE3aBUCHUMOCTH Ieproa
47 . https://m.edsoo.ru/ff0
KoJjebaHuil Tpy3a, MOABEIIEHHOTO b197a
K HUTH, OT Macchl Tpy3a»
Mexanuveckue BoaHbI. CBOMCTBA bubnnorexa [JOK
48 MEXaHHYECKUX BOJIH. [IpoobHbIE https://m.edsoo.ru/ffO
U TIONIEPEYHBIE BOJIHBI b21fe
Ypok-koH(bepeHIus
49 "MexaHn4ecKkre BOJTHBI B TBEPIOM
tene. CeicMUYeCKUe BOTHBI"
50 3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3BYyKa
Ypok-uccienoBanue
51 "HaOnroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
50 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC
Ypok-koHpepenius "YabTpazByk bubmuoreka [JOK
53 1 MH(Pa3BYK B IPUPOJIE U https://m.edsoo.ru/ff0

TEXHUKE"

b23ca




IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKOHBI

bubmuoreka [JOK

54 https://m.edsoo.ru/ff0
coxpaHeHus. MexaHudeckue 25f0
KoJieOaHUs U BOJTHBI"

KonTtposneHas paboTa o teme
"3aKOHBI COXPAHEHUS.

55
MexaHudeckue KojacOaHus u
BOJIHBI"

bu6mmoreka [IOK
DNeKTPOMarHuTHOE TOJIE.

56 https://m.edsoo.ru/ff0

DNeKTPOMarHUTHBIE BOJHBI
b2abe

57 CBoiicTBa ANIEKTPOMATHUTHBIX
BOJIH
VYpok-konpepennus "lkana
3JEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK

58 Ucnonw3oBanue https://m.edsoo.ru/ff0
3JIEKTPOMArHUTHBIX BOJIH IS b2fe6
COTOBOM CBSI3H"

VYpok-uccnenoanue "N3yuenne
. bu6mmorexa [IOK
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH

59 https://m.edsoo.ru/ff0

C TIOMOIIIbIO MOOUITEHOTO

" b2cbe
tenedoHa
Pemenne 3aga4d Ha onpenieeHuE

60 4aCcTOTHI U JUTHHBI
ANIEKTPOMArHUTHON BOJTHBI
DneKTpoMarHuTHas pupoa bubmuoteka [JOK

61 ceeta. CkopocTh cBeTa. BoiHOBBIE https://m.edsoo.ru/ffO
CBOICTBa cBeTa b31d0
Hctounuku cBera.

. bu6mmoreka [JOK
[Ipsimonunelrinoe

62 CIDOCTHAHCHIE CBETA https://m.edsoo.ru/ffO
bacupocip ' b3658
3armenust ConHua u JIyHsl
3aKOH OTpaKEHUs CBETa. 3epKaia. bubnnoreka [JOK

63 Pemenue 3aga4 Ha npuMEHEHUE https://m.edsoo.ru/ff0
3aKOHA OTPaXEHUS CBETA b38c4

bubmuoreka [JOK
[Ipenomiienne cBera. 3aKoH

64 https://m.edsoo.ru/ff0

MPEJIOMIICHHUS CBETA

b3aeca
[TonHOE BHYTpEHHEE OTpaKEHUE

bu6nmoreka [JOK
cBeTa. Mcnoab30BaHue MOJHOTO

65 https://m.edsoo.ru/ffQ

BHYTPCHHCTO OTPAXKCHUA B
OIITUYCCKUX CBECTOBOAAX

b3c5c




JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIiia

66 IIPEJIOMIIEHHS CBETOBOTO JIy4a OT
yriia najeHusi Ha TPAHULIe
"Bo3ayx-cTexino""
VYpoxk-koHpepeHuus
"Hcnonb30BaHKE MOJIHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3B"
bu6mmoreka [IOK
68 JIuuzel. OnTUYecKast Cujia JIMH3BI https://m.edsoo.ru/ff0
b3f2c
. bubnuoreka [JOK
[TocTpoenue n3obpaxkeHuit B
69 — https://m.edsoo.ru/ff0
bd44a
JlaGopaTtopHnas pabota
" bubnuorexka [JOK
Omnpenenenne PoKyCHOTO
70 ACCTOSIHUS U ONTUYECKOM CUIIBI hitpsadfin.edson.u 1D
p ¥ b4206
cobuparotei JTMH3bI"
Ypok-koHpepenuus "OnTuueckue bubmiorexa HOK
71 THHAOBLIE TOHBODEL" https://m.edsoo.ru/ffOc
prbop OaTe
bu6mmorexa [JOK
['1a3 xak onrtuyeckas cucrema.
72 Spemie https://m.edsoo.ru/ff0
P b4684
73 VYpoxk-koudepennus "JledexTor
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue Genoro cseta B
bu6mmoreka [IOK
criektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ffOc
CrnosxeHue CeKTPaIbHBIX [IBETOB. Ofdc
Hucnepcus cBeta
JlaboparopHas padota "OnbITHI 10
Pa3IoKEHUI0 OEeoro CBEeTa B bubnunoreka [JOK
75 CIIEKTP U BOCIIPUATHUIO L[BETA https://m.edsoo.ru/ff0c
MPEAMETOB TP UX HAOJIIOICHUH Oe2a
4yepe3 1BETOBbIE (PUIbTPHI"
Ypok-npaktukyM "BosHOBbIE
76 CBOMCTBA CBETA: AUCIEPCHS,
uHTepdepeHiys u audpaxaus”
77 OmnsiTel Pesepdopaa u bubnunorexa [JOK

IJIaHETapHasa MOJCIIb aTOMa

https://m.edsoo.ru/ffOc




ITocrynater bopa. Monens aroma

78
bopa
Hcnyckanue 1 NOrjoueHue cBeTa bubnuoreka [IOK
79 aromoM. KBanTtebl. JIuHeituateie https://m.edsoo.ru/ff0c
CIIEKTPEI 144c
bubmuoreka [JOK
Ypok-npaktukym "Habmonenue
80 P P M " A https://m.edsoo.ru/ffOc
CHEKTPOB UCITYCKAHUS
1550
bubmuoreka [JOK
81 PannoakTMBHOCTh U €€ BUJIBI https://m.edsoo.ru/ffOc
1672
bu6mmoreka [IOK
Crtpoenue aToMHOTO sijpa.
82 https://m.edsoo.ru/ffOc
Hyxnonnas moxnens
18ac
bu6mmoreka [IOK
PannoakTuBHBIE MpeBpaIeHUS.
83 https://m.edsoo.ru/ffOc
H3oTomnsl
lal4
bu6mmorexa [IOK
Pemmenue 3amad mo reme:
84 " " https://m.edsoo.ru/ffOc
PannoakTuBHBIE MpeBpaleHUs
1b4a
85 [Tepuon monmypacnazna
VYpoxk-koH(bepeHus bubnuoreka [JOK
86 "PagnoakTrBHbBIC U3TYyYEHUS B https://m.edsoo.ru/ffOc
NpUpoOE, METULIMHE, TEXHUKE" 2126
SAnepHbie peakuu. 3aKOHBI bubnnorexa [JOK
87 COXpAaHEHUS 3apsAT0BOTO U https://m.edsoo.ru/ffOc
MaCCOBOI'O YHCE 1c58
bu6mmoreka [JOK
DHeprus CBSI31 aTOMHBIX SIJIEp.
88 https://m.edsoo.ru/ffOc
CBs13b MacChl U SHEPTUH
1d7a
29 Pemenue 3agau no reme "SnepHeie
peakuuun"
Peakiuu cuHTe3a M IEJICHUS AIEp. bubmuoreka [JOK
90 Ucrounuku sueprun ConHua u https://m.edsoo.ru/ffOc
3BE31 1e88
Ypok-konpepenuus "Anepnas
01 JHepreTuka. Jlencreus
PaaOaKTUBHBIX U3TyYE€HUHN Ha
JKUBBIE OPraHU3MBbI"
9 [ToaroroBka K KOHTPOJBLHOM bu6nmoreka [JOK

paboTte 1o Teme

https://m.edsoo.ru/ffOc




"DJIeKTPOMAarHUTHOE TIOJIE. 223e
DNEeKTPOMAarHUTHBIE BOJHBIL
KBanToBbIe siBIeHUS"
KonTtposneHas paboTa o teme
93 "DJIeKTPOMAarHUTHOE TIOJIE. ]
DNEKTPOMAarHUTHBIE BOJHBIL.
KBanToBbIe siBIICHUS"
[ToBTOpenue, oboOIICHNE. bubmmorexa [IOK
94 JIabopatopHbIe pabOTHI IO KYpCY 1 1 https://m.edsoo.ru/ffOc
"B3aumoneiicteue ten" 245a
[ToBTOpEHue, 06001IEHNE.
bu6mmoreka [{OK
Pemrenne pacueTHbIX U
95 1 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 5579
"TernmoBbIe mpo1ecch"
[ToBTOpEenue, 06001IEHNE.
bu6mmoreka [IOK
Pemrenne pacueTHeIX u
96 1 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 9227
"KIIJI TerioBsIX ABUrarenci'
[ToBTOpEeHUE, 0600IIEHNE.
bu6mmorexa [IOK
Pemrenne pacueTHsIX u
97 1 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 5b30
"KII/ snexrpoycTtaHOBOK"
[ToBTOpEeHME, 060OIIECHNE. bubnnorexa [JOK
98 JlaGopatopHbie pabOTHI IO KypCy 1 1 https://m.edsoo.ru/ffOc
"CBeToBbIE sIBJIICHUSA" 2c52
[ToBTOpenue, o606menue. Pabora bubnnorexa [JOK
99 C TEKCTaMH MO TeMe "3aKOHbI 1 https://m.edsoo.ru/ffOc
COXpaHEHUA B MexaHuKe" 2d6a
[ToBTOpenue, o6o6menue. Pabora bubnnorexa [JOK
100 | c Texcramu no Teme "Kosiebanus u 1 https://m.edsoo.ru/ffOc
BOJIHBI" 2e82
[ToBTOpenue, 0606meHue. Pabora bubnunoreka [JOK
101 | ¢ texcramu o Teme "CBeTOBbBIE 1 https://m.edsoo.ru/ffOc
siBJICHUS " 3044
[ToBTOpenHue, 0606meHue. Pabora
102 | ¢ texcramu o TeMe "KBaHtoBas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I1O 7
I[TPOTPAMME 102




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmsbl OCHOBHOI'O 00111€ero 06pa3013amm

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaTtb ABJICHUA II0 OMNMCAHWIO HX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIUX TAHHOC (1)I/ISI/ILI€CKO€ SBJICHUEC

1.3

pacrmo3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIollleM MHUpe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MIpU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aady B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHMCHIBATh W3YyYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SBJICHUS,
UCTIONB3Ysl (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUU TPABUILHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIIOJIB3YEMBIX BEIHYWH, WX
0003HaYCHHS U €AUHUIIB (PU3HUYECKUX BETUYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JIaHHYIO  (DU3HYECKYI0 BEIMYMHY C  JAPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpadUKd  H3YYEHHBIX  3aBHCUMOCTEH

(bnanecxnx BCJIMYNH

1.5

XapakTepu3oBaTh CBOIMCTBa TCII, (1)I/I3I/I‘leCKI/IC SABJICHUA W ITPOLECCHI,
HCIIOJIB3Yydd H3YUYCHHBIC 3aKOHBI, IIpU 3TOM [JaBaThb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allMcCblBaTb €TI0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBACHATh (U3NYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA Tel, B TOM
yuciae M B KOHTEKCTE CHUTyallUHd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATH IPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux wmaroB ¢ omopod Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NYECKUX SABICHUH, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 IICIZCTBPIH, HCIIOJIb3Yys 3aKOHBI U




dbopMyIbI, CBsI3BIBAIONINE (DU3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBUSL 3a7auyd  3alUChIBaTh KPAaTKOE yCJIOBHE, TMOJICTaBIATh
¢u3udeckue BeIMUMHBI B (POPMYIIBI U IPOBOIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHbIC JAHHBIC, HCO6XO,HI/IMBIC AJId pelICHUA 3a1a4, OLICHHUBATD

PEAUTUCTUIHOCTD TOJTYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOKHO PEIIUTh TMPH MOMOIIU
(1)I/I3I/I‘~IGCKI/IX METOAOB, B OIHKMCaHUM HCCICIOBAaHUA  BbIACIATH
MPOBEPAEMOE  MPEANOJIOKECHHUE (rumotesy), pas3nuyaTh u
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yJIbTaT, HAXOAWUTH omuOKu B

X0J¢€ OIibITa, ACJIAaTh BBIBOJLI I1O €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONECHUIO (PU3UYECKUX SIBICHUN WIH
¢u3ndeckux  CBOWCTB  Tel:  (PopMyaupoBaTh  IIPOBEpsSEMbIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY W3  NPEIJI0KEHHOTO

000py/10BaHNUs, 3aMUCHIBATh XO/JI ONbITa U (YOPMYIHUPOBATh BHIBOIbI

1.10

BBINIOJIHATh TPSMbIE MU3MEPEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX U
ur(dpoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHHA NPUOOPOB € y4ETOM

3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJIUTH  WCCIAEAOBAHUE  3aBUCUMOCTH  OJHOW  (pU3MUECKOU
BEJIMYMHBI OT JIPYyrodl C WCIOJb30BAHUEM TIPSAMBIX HW3MEPECHHMH,
y4acTBOBaTh B IUIAHMPOBAHMM YYE€OHOTO HCCIIEIOBaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHSI, CIACAYS MPEITOKCHHOMY TUIaHy,
(bUKCHpOBaTh PE3YJBTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIE MPEAJIOKEHHBIX TaOIHI] U TPadUKOB, JeJIaTh BHIBOJIBI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IIPOBOAUTHL KOCBCHHBIE HN3MCPCHHA (1)I/ISI/II'I€CKI/IX BCJIIMYHH, CJICOYysA
Hpe,Z[HO)KCHHOﬁ HUHCTPYKIUU: IIPU BBIIIOJIHCHUU I/IBMepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IIpaBuJIa TCXHHUKH 0e301macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb IIPUHIUIIBI JENCTBUS HpI/I60pOB n  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCepUu30BaTb HNPUHIHIIBI JeNCTBUA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C MOMOIIBIO HX OIIMCAaHUA,
HCIIOJIb3Ys 3HaHUA (O) CBOMCTBaxX (I)I/I?»I/I‘ICCKI/IX SIBIICHUI n

HGOGXOJII/IMLIG (I)I/IBI/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NOPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpHUMEpax)
NPAaKTUYECKOTO HCMOIb30BAHUS (PU3NYECKUX 3HAHUHA B MOBCEIHEBHOM
KU3HH Juis  oOecriedeHHss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopaMM U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

cOOII0ACHHSI HOPM 3KOJIOTMUYECKOT0 IOBE/ICHUS B OKpY Karolel cpesie

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHMW M IIYTEM CpPAaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB
BBLICTATh MHQOpPMAIMIO, KOTOpasi ABJISETCS NPOTUBOPEUYMBON WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HAayYHOTIONYJISIPHYIO  JIUTEpaTypy  (QU3MYECKOro  COJepKaHus,
CIIpaBOYHBIE MaTepuaibl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPaTKHUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB UHGpOpMAIMU (U3HIECKOTO
COJIep’KaHUs, B TOM 4YHCIe MyOJIMYHO JienaTh KpaTKue COOOIICHHS O
pe3ynbTaTax NpPOEKTOB WM Y4eOHBIX HCCIENOBaHUI, IpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HM3YYEHHbIM MOHSATUMHBIA amnmapar Kypca

(bU3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UEH

1.19

IIPU BBIIIOJIHCHHUHU yLIe6HBIX IIPOCKTOB 1 I/ICCJ'Ie,I[OBaHI/Iﬁ pacupeaciisiTb
00s3aHHOCTH B rpynie€ B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJJadyaMu,
CJICAUTHh 3a BBIIIOJHCHUEM IIJIaHa I[CﬁCTBHfI, aJICKBAaTHO OILICHHUBATH
CcOOCTBEHHBIH BKJIad B JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHHKAaTHBHOC B3aHMOHCﬁCTBHC, YUUTbIBAsA MHCHUEC

OKpPYKaromunux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaTh IIOHATHA

1.2

pPas3iiniaTh ABJICHUA II0 OMHUCAHUIO HX XapPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE UW3YyYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IPU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajauy B Y4EOHYIO, BBIACIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIIBHO
TPaKTOBaTh  (PU3MYECKHIA  CMBICT  HCHOJB3YEeMBIX  BEJIHYHH,
0003HaYeHUS U €UHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTHUMH
BEJIMYMHAMH, CTPOUTHh  TIpaUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHUS M TIPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPHU H3TOM JaBaTh CJIOBECHYIO
GbOpMYyTHpPOBKY 3aKOHa ¥ 3alHCHIBaTh €r0 MaTEeMaTH4YeCKOe

BBIpa)KCHUE

1.6

00BACHATH (PHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTyalluii TPaKTUKO-OPHEHTHPOBAHHOTO  XapakKTepa:
BBISIBJISITh PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4eHHBIX CBOWMCTBA

buznyeckux ABIeHUH, GU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3a7aud B 2 — 3 NECTBUS, UCHOJIB3YS 3aKOHBI U
dbopMyibl, cBsI3bIBAIONINE (DU3UYECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUS 33/1a4M 3aIllMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEAOCTATOK
JMAHHBIX JJIs pelleHus 3aJayd, BbIOUpaTh 3aKOHBI U (OPMYIIBL,
HEoOXOoauMBbIE [UIsl €€ pelIeHUs, MPOBOAUTH PacuéThl M CPAaBHUBATH
MOJIyYeHHOE 3HAaueHUEe (PU3UYECKONW BEIMYMHBI C W3BECTHBIMU

JaHHBbIMHA

1.8

paciIo3HaBaThb HpO6J'ICMI>I, KOTOPBIC MOKHO pPCHIUTL IIpU ITOMOIIH
(1)I/ISI/I‘ICCKI/IX MCTOJOB, UCIIOJIB3Yys OITMCAHUC UCCIICAOBAHUS, BBIICIATD
IMPOBEPACMOC MNPCAINOJIOKECHUC, OLCHUBATH IIPABUJIIBHOCTL TOPSAAKa

IMPOBEACHU UCCIICAOBaHUA, ACIaTh BBIBOAbI

1.9

HOPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUA WU
¢usmueckux  CBOMCTB  Tel:  (opMyaupoBaTh  NpOBEpsieMble

IMPECATIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY nu3 MPpEAJIOKCHHOTO




000pyI0BaHNUs, OMUCHIBATH X0 OTIBITA U (POPMYIIMPOBATH BHIBObI

1.10

BBIIIOJIHATH IIPSMbBIE HM3MEPEHUsl C HCIIOJIb30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH PE3YIIbTATHI

MU3MEPEHHH ¢ yU€TOM 3a/1aHHON a0COJIFOTHON MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOM
BEJIMYUHBl OT JPYrol C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEJJOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHusi, clemys NOpeUIOKeHHOMY  IUIaHy,  (uKcupoBaTh
pe3yNnbTaThl MOJYYEHHON 3aBUCHMOCTH B BUJE TaOIUIl U TpaduKOB,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM HCCICI0OBAHUA

1.12

OPOBOAMTH  KOCBEHHbIE  HM3MEPEHMs]  (U3MYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCJIMYHHBI

1.13

coOnroAaTh TMpaBWia TEXHMKM Oe30macHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONHUCAHUS, HCIOJb3Ys
3HaHHA O CBOMCTBaX (UBNYECKUX SIBICHUH U HEOOXOIUMbIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOICTBA U HM3MEPUTENIbHbBIE
npuOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISTH CXEMBI
JNEKTPUYECKUX 1IeTeld C TMOCIeNOBAaTeNbHbIM U  IapaJljICIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyasi yCJIOBHbIE O0003HAYCHUS

OJIEMCHTOB JJICKTPHUUICCKUX ueneﬁ

1.16

OPUBOJIUTH TpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juig  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH yCTPOMCTBAMU, COXPAaHEHUS 310POBbS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

1.17

OCYIICCTBJIATDH IMOUCK HH(bOpMaHHH (I)I/I3I/I‘IGCKOFO COJACpKaHusA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUHA H HYTéM CpaBHCHHA
JOTIOJTHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(l)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOXET OBbITh HeHOCTOBepHOﬁ

1.18

HCIIOJIb30BAaTh IIPpU  BBINNOJIHCHUUA y‘{C6HBIX 3aJJaHui HAay4YHO-




MOMYJISIPHYIO JIMTEPATypy (PU3UUECKOTO COJCPIKAHHS, CIIPABOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHer; BiIaneTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus WHGOPMAIIMKA U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIICHUS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHUKOB (PHU3NICCKOTO
COJIEp’)KaHUsA, B TOM UHCJIE IyOJIMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIENOBATENIbCKOM AEATEIbHOCTH, IIPU 3TOM
rPaMOTHO HCIIOJIB30BAaTh WM3YyYEHHBINM IOHATUHHBIN anmapar Kypca

($U3MKH, CONIPOBOKIATh BHICTYIIJICHHE NTPE3EHTA[UeN

1.20

MPU BBHITIOJHEHUH y4E€OHBIX MPOEKTOB W UCCIIENOBAHUM (PU3NUECKUX
IIPOLIECCOB PacCHpesieNsiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATHh
COOCTBEHHBI BKJaJ B JICATEIBHOCTh TPYNIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSE  TOTOBHOCTh

paspeniath KOH(IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pasiinydaTtb SABJICHHUA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (bPI?»I/I‘ICCKOC SABJICHHUC

1.3

paciio3dHaBaTb IIPOABJIICHHUEC HN3YUCHHBIX (1)I/IBI/IIICCKI/IX SIBJICHUN B
OKpyKaromeM MHUpe, B TOM YHUCIIC (I)I/I3I/I‘16CKI/IC SIBJICHUS B IIPHUPOJC,
IIpu 5TOM INEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B yqe6Hy10, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUINUECKUX SIBICHUI

1.4

OIMCBIBATL H3YUYCHHBIC CBOMCTBAa Te€l H (1)I/I3I/I‘IGCKI/IC SABJICHHA,
HCIIOJIb3Ys (I)I/ISI/ILICCKI/IC BCJIIMYWHBI, IIpU OIMCAHUU TIPABHUIIBHO
TPAKTOBATH (I)I/ISI/ILIGCKI/II‘/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHH,
0003HAaUCHHS U CIANMHUIIbI (bI/I3I/I"IeCKI/IX BCJIIMYHH, HAXOAUTH (pOpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKYI0 BEIMYMHY C  JIPYTUMHU




BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YUYEHHBIX  3aBHCUMOCTEH

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (DU3MYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ys W3YYEHHBIE 3aKOHBI, IPU O3TOM JlaBaTh CIIOBECHYIO
GOpMYITUPOBKY 3aKOHa W 3allMChIBaTh €0  MaTeMaTHYeCKOoe

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHCJIE U B
KOHTEKCTE CUTyalluid MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKUX IIaroB C MNOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

¢u3nyecKux ABJIEHUHN, GU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3aqaud (OMHUpArOLIUecss Ha CUCTeMy u3 2 — 3
ypaBHEHHUI), UCHONb3yd 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIINE
(¢u3nueckue BEIMUYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3a/adu
3alMChbIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE  WIIU
M30bITOYHBIE TAaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIS pelleHusi, MPOBOJUTH Pacu€Thl M OIEHUBATh PEATUCTUUYHOCTD

MOJIy4EHHOTO 3HaU€HUs (PU3NUECKOMN BEITUYUHBI

1.8

pacro3HaBaTh TpPOOIEMBbI, KOTOPbIE MOXKHO PpEIIUTh IPHU IOMOIIH
(bU3MUECKUX METOJIOB, MCIOJBb3Ys OMMCAHUE WCCIIEA0BaHMS, BBIACISTDH
NpoBepsieMOoe MPENOI0KEHUE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NpOBEJICHUsS HCCIICAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOIEHUN 1 OTIHITOB

1.9

IMPpOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (bHBH‘IeCKI/IX SIBIICHUH WU
(1)I/ISI/ILIGCKI/IX CBOMCTB TEJ. CaMOCTOSTEIIFHO CO6I/IpaTI) YCTAaHOBKY H3
HM30BITOYHOIO Ha6opa O60py,HOBaHI/IH, OIIUCBhIBATh XOJH OIIbITa U €I0

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPHUI0 MPSIMBIX HW3MEPCHUH,
ompesieNsisi CpeiHee 3HAYCHUE H3MepsieMOd Benn4uHbl (PoKycHOe
paccTosiHue coOMparoIel JUH3bI), 000CHOBBIBaTh BBIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IPOBOJUTH HCCIEIOBaHME 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C
MCIIOJIb30BAHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSATEJIBHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl

HOJ'Iy‘-IGHHOﬁ 3aBUCUMOCTH (I)I/I3I/I‘-IeCI(I/IX BCIIMYHMH B BHJC Ta6HI/II_II/I




I‘pa(i)I/IKOB, ACJIaThb BBIBO/JBI IO PE3YJIbTaTaM UCCICI0OBAHUA

1.12

OPOBOJUTH  KOCBEHHbIE  W3MEpPEHHUS  (U3UYECKUX  BEIHYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATE W3MEPEHHUs, Cleays IpPEeUIOKEHHON WHCTPYKLHUH,
BBIYUCIIITh 3HAYEHUE BEIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C Y4ETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUI

1.13

coOmomaTh TMpaBWjia TEXHUKM Oe30macHOCTH Tpu  padore ¢

71a00paTOPHBIM 000pyIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKM HM3YYEHHBIX (PU3NYECKUX MOJAENEH:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEP/OE TENO, TOUEUHBIH HCTOUHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HyKJIOHHas

MOJCJIb aTOMHOTO AApa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcCTBax (U3MYECKUX SBICHHUM U HEOOXOIUMBIE

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX npuOopoB U
TE€XHOJOTMYECKHUX IPOLIECCOB MPH PELICHUH Y4eOHO-TPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMbl JJIsl IOCTPOEHUSI N300paKeHUH B IIIOCKOM

3epKajie ¥ coOMparomie JTH3e

1.17

NPHUBOJUTL TPUMEPBl  (HAXOJWUTh HMHPOPMAIMID O IPUMEPAX)
MPAKTHYECKOTO MCITOJIb30BaHHUs (PU3HUYCCKUX 3HAHUH B IMOBCEIHCBHOM
KU3HU Ui oOecriedeHus: 0e30MacHOCTH TpH  oOpalieHuu ¢
npuOOpaMH M TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHECHHSI 3/I0POBBS H

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WNurtepuer, camocrosiTenbHO (OpPMYIUpys TOUCKOBBIM  3ampoc,
HAaXOJAWTh IYTH  OMNpENENCHHUs  JIOCTOBEPHOCTH  TOJYYEHHOU
uH(GOpPMAIlMM Ha OCHOBE HMMEIOMIMXCS 3HAHWM M JOMOJHUTENbHBIX

HNCTOYHHUKOB

1.19

UCNOJb30BaTh TPU  BBIMOJHEHUMM Y4YEOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE
MaTtepuainbl, pecypcbl cetu MHTepHeTr; BnaneTh  npuéMaMu

KOHCIICKTUPOBAHUA TCKCTA, Hp606pa30BaHI/I}I I/IH(I)OpMaI_II/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE WH(MOPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW HITH
UCCIIEIOBATENIbCKOM  AEATENBHOCTH, NPH  3TOM  T'PaMOTHO
WCII0JIb30BATh U3yYEHHBIN NOHATUIHBIN anmnapar u3y4aeMoro pasaenia
(GU3UKKM M COTMPOBOXKIATh BBICTYIUIGHHE MpPE3CHTalMeld ¢ Y4ETOM

0COOEHHOCTEHN ayIUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJHEHUH y4E€OHBIX MPOEKTOB W UCCIIENOBAHUM (PU3UUECKUX
IIPOLIECCOB PacCHpesieNsiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU  3a/la4aMH, CJEOUTh 3a BBINOJHEHUEM IUIaHA
JNEWCTBUA W KOPPEKTUPOBATh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSI  TOTOBHOCTh

paspemiatb KOHQIUKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@u3nUecKue SBICHUS: MEXAHUYECKHE, TEIUIOBbIE,

OJICKTPUYCCKNUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenuuuHbBL ~ M3MepeHue  pu3MUECKUX
BenmuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTts

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTecTBeHHOHayuHBIN METOJ TO3HAHUS: HAOIIOJEHUE,
MOCTAHOBKA HAyYHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHCHHE

HaAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckne pabOTHI:

H#H##Par###l3MepeHne pacCTOSTHUM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

###HPar###0OnpenesieHre pa3MepoB MajlbIX Tell.
H###Par###lI3Mepenne  TemmepaTypbl IpH  [TOMOIIH

KUAKOCTHOI'O TEPMOMCETpPA U IaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

#H##Par###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OnbITBL,  JOKa3bIBAIOIIUME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ]| Buxenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBMXKEHHS 4YacTUIl C  TeMIepaTypom.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUEC




###Par###ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIN.

24 B3anMocBa3p MeXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOThI:
###Par###0Onenka nuaMerpa aToMa METOJOM PSAOB (C
UCIIOJIb30BaHueM GoTorpaduii).

2.6 ###Par#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

pacuIupeHus ra3os.
#H#H#HPar###OnbITel 10 O0HAPY)KCHHUIO JEUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexann4deckoe JIBUKECHUE. PaBHOMEpHOE 3|
' HEpPaBHOMEPHOE JIBIKCHHE
#H##Par####CKopocCTb. Cpennsis CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHHHM. Pacy€T myty W BpeMeHHu
JIBUYKECHHUS
SlBnenne uwHeprmu. 3akoH MHepuMH. B3anmoneiicTBue
3.3 TeJ KaK MpUYMHA U3MEHEHHUs CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa UHEpTHOCTH Tena
24 #H#HPar### I notHocTts BemecTtBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00BhEMa BelllecTBa
3.5 Cuita KaKk XapakTepUCTUKA B3aUMOICHUCTBHS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 H#H##Par###SIBnenne TAroteHus U cuia Tsbkectu. Cuia
. TSKECTU Ha Jpyrux maHerax. Bec tena. HeBecomocth
33 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoJe U TEXHUKE
3.0 ##H#Par###(Cll0)KeHNEe CHJI, HaNpaBICHHBIX 110 OJHOU
. npsMoi. PaBHoericTByromas cui
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOTO  JABMXKEHHUS
(wapuka B OKUAKOCTH, MOJEIU  DIEKTPUYECKOTO
aBToMOoOWIsE u Tak pjanee). OmnpeneneHue cpenHei
CKOpOCTH CKOJIBXEHHUs Opycka WIM IIapHKa 10
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOIIKE
3aBHCHMOCTh pacTshKeHus (aedopMaryin) Mpy>KUHBI OT
OPWIOKEHHON  cuiibl.  ONBITBI, JI€MOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Teja U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne sSBICHUSA B IpUupoac: NpUMEPLI IBHKCHHSA C

3.11 Pa3IMYHBIMA CKOPOCTSIMH B KMBOW M HEXUBOW MPHUPOJIE,
JICVICTBUE CWJTBI TPEHUS B TIPUPOJIC i TEXHUKE
3.12 TexHn4eckne ycTpoucTBa: JMHAMOMETD, IO JIINITHUKA
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30B
e Hasnenne TBEpAoro tema. CrocoObl YMEHBIICHHS H
' YBEITMYCHHUS TaBICHUS
42 JlaBiieHue raza. 3aBUCMMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIIEPaTypPhl
43 Ilepenaua naBiieHHs] TBEPABIMHU TENAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJCHHSI JKUJIKOCTH OT TJIyOHHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOmiaronuecs cocypl.
['mppaBnnyeckue MeXaHU3MBbI
AtMocdepa 3emnu u atmocdepHoe naBiieHue. [I[puarHbI
45 CYIIECTBOBaHMs BO3IYIMIHOM 000j04yku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO AaBIICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 W3mepenue armocdepnoro nasnenus. [Ipubopsr mms
. U3MepeHus: aTMOC(HEPHOTO JaBICHUS
JlelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. BoznyxomnnaBanue




4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOrpyXKEHHOH B JKMIKOCTb YacTH Tela.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpykéHHoe B  KuaKocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHJIbI, JEHCTBYIOILIECH
Ha TeJIO0 B OJKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIECH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOTPY’KEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTU
KUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYHPOBAaHHME  JIOAKM UM  OIpeAelieHHe €€

Irpy30N10AbEMHOCTH

4.10

dusnyeckue - SABIECHHUS B TPHUPOJE: BIIASIHUE
aTMOC(hepHOTO JaBJICHUS Ha )KUBOW OpraHu3M, TJIaBaHUE

pBIO

4.11

TexHuyeckue YCTpONCTBA: COOOIIAOLIUECST COCY/IBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPUIHEBOW HacoC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
5.2 MexaHndeckast MOIITHOCTh
53 [IpocTeie MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBuiio paBHOBECHS pplyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«30710TO€  TPaBUJIO»  MEXaHHKH. Koaddumuent
5.5 ITOJIC3HOT'O IencTBUA MEXaHH3MOB. [Ipoctbie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHumanpHas SHEPTUM TeNa, MOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckass 3HEprusi. 3aKOH W3MEHEHHS U
. COXpaHEHUs MEXaHUYECKOW SHEPTUU
59 [IpakTuueckue pabOTHI:




###Par###Onpenenenue pabOThl CUJIBI TPEHUS TpU
PaBHOMEPHOM JBIDKEHHHM TeJa TI0 TOPU30HTAIBHON
noBepxHocTu. MccnenoBaHue YCIOBUH — PaBHOBECHS
ppruara. M3mepenue KIIJ[ HaKIOHHOW IUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHaru B TECJIC

5.10
YeJ0BeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kona Kona
IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE SIBJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTPOCHMS BemecTBa. Macca u  pa3Mepbl
' MoOJieKyld.  OmbIThI, MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHOKMHETUYECKON TEOPUH
Mopaenu  TBEPAOro, JKHIKOTO W Tra3000pa3HOro
6.2 CcOCTOsIHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Telna
OObsicHEHHE CBOWCTB Ta30B, JKUJKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE IMOJIOXKEHUNW MOJEKYJIIPHOKMHETHUECKOU
TEOpUHU
6.4 CmauyuBaHue U KanWJUISIPHBIE SIBJICHUS
6.5 TermnoBoe pacliupeHue U CKaTue
6.6 Temnepatypa. CBsi3b TEMHEPATYpbl CO CKOPOCTHIO
. TEIJIOBOTO ABMKEHUS YaCTHII
6.7 Buytpennss sneprus. CiocoObl H3MEHEHUsI BHYTpEeHHEH
. SHEPTHUU: TeIUIoNnepeaaya U COBEpIICHHE PabOThI
6.8 Buapl Tennonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS,




U3Iy4eHUE

KomnuectBo  TemioTel. YaenbHasd — TEIUIOEMKOCTH

6.9
BELIECTBA
TeruiooOMeH u  TEIUIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
611 [InaBnenue u oTBepAEBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  KoHzaeHcanus. Vcmapenwue.
612 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 BnaxHocTh BO3yxa
6.14 DOHeprus TOIIMBa. Y IeJIbHAas TEMJI0Ta CTOPaHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareid. TeIUioBbIE IBUraTeIM W 3allATa
OKpY>KaloIle cpeibl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TEIUIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
##H#Par###O0nbITel MO OOHAPYKEHUIO JCHCTBUS CHJI
MOJIEKYJISPHOTO MPUTSAKEHUSI.
#H##Par###0nbITBl 10  BBIPAIIMBAHUIO  KPUCTAJJIOB
IIOBAPEHHOM COJIM WM caxapa.
#H##Par##H#OnbI T o HaOIIOAEHUIO TEIIOBOT'O
617 pacIIMpPEeHHs ra30B, KUJIKOCTEN U TBEPABIX TEIL.

###Par#H#OnpeneneHue TaBiIeHUs] BO3yXa B OallJIOHE
HInpuIa.

#H#H#Par###0nbITbl, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKACHHUS.

###Parf+###1IpoBepka runoTe3bl JTUHEMHON 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Part##Habmonenue W3MEHEHUS BHYTpPEHHEU
DHEPrUM TeJla B pe3yibTare TeIuionepeaadyd U pabdoThI
BHCITHUX CHUIL

###Par#t#llccnenoBanre SIBICHUS TEINIOOOMEHA TIpH
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
###Par###Onpenenenue KOJIMYEeCTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHIITHIPOM.

###Par####Onpenenenue yIETbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiecca UCapeHus..
###Par#H#OnpeneneHie  OTHOCUTENBHOM  BIaXXHOCTHU
BO3/IyXa.

##H#Par###Onpenenenne yneapHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

dusndeckue SBICHUS B TPUPOAC: IMOBEPXHOCTHOE
HATSDKEHHE ¥ KalmWULIpHBIC SIBIICHHS B TPHUPOJIE,
KPHUCTAJUTBI B Tipupoe, uanydeHne CoJHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HUHECA, CHEra.

6.19

Texnuyeckue  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4uK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPECHHCTO CIr'OpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusaius Tel. J[Ba poaa 3MeKTpUUECKUX 3apsioB
B3aumopeiictBue 3apsbkeHHBIX Ten.  3akoH  Kyiona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHS 3apsSHKEHHBIX T OT
BEJIMUUHBI 3aps/JI0B M PACCTOSHUS MEX/1y TeJIaMH)

23 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHLII/IH CYIICPIIO3UTTHUN IJICKTPUUCCKUX rnojeu




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue aroma. IlpoBonHuku n
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
76 ONeKTpUYecKuid  TOK.  YCJIOBHUSL  CYyLIECTBOBaHUS
' AJIEKTPUYECKOr0 ToKa. VICTOUHMKYU OCTOSIHHOTO TOKa
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
. Onektpuueckas 1enb. Cuiga Toka. DJIEKTPUUIECKOE
' HapsDKEeHUe
9 ConpoTuBieHue MIPOBOIHUKA. VY aensHoE
' COMPOTHBIICHUE BEIIeCTBa
7.10 3akon OMa Jy1s yyacTKa Henu
[TocnenoBarenbHOe W MapajjieIbHOE  COEAMHEHUE
7.11
MPOBOJAHHUKOB
PaGoTta ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNEeKTpUUeCKue HEenu M MOTPEeOUTENH HJIEKTPHUUECKON
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[ToctosinHple MarHuThl. B3ammonelcTBHE MOCTOSHHBIX
7.14
MarHuToB
MaruautHoe mojie. MarHuTHOe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emiie
16 OmnsiT DpcTrena. MaruuTHoOE 1oJIe SIEKTPUUECKOTO TOKA.
. [IpumeHeHue 31eKTPOMarHuToB B TEXHUKE
JleiicTBE MarHUTHOrO NOJS HA IPOBOJAHHUK C TOKOM.
19 DNEeKTpOABUTATENb MOCTOSHHOTO TOKa. Mcrnosib3oBaHue
. JJIEKTPOABUIATENEN B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpPaHCIIOPTE
7.18 Oneiter @apanes.  SBiaeHMe  3IEKTPOMarHUTHOMN




nHayknuu. IIpasuio Jlenna

DIIEKTPOTeHEPATOP. CnocoObl MOJTy4ECHHS
7.19 AIIEKTPUUECKOU SHEPTHH. DIIEKTPOCTaHIIUU Ha

BO306HOBJI$I€MI>IX HNCTOYHHUKAX 3HCpFI/II/I

[IpakTnueckue pabOThI:

OnBITH TI0 HAOTIOACHUIO JICKTPHU3AIUHN TEJl WHIYKIHCH

Y IIPU COIIPUKOCHOBEHUH.

HccnenoBanme neHCTBUSA  ANIEKTPUYECKOTO IOJISL  HA

HpOBOI[HI/IKI/I 158 I[I/IBJ'IGKTPI/IKI/I.

COopka ® TIpoBepKa pabOThl DJIEKTPUUECKON IIETH

ITOCTOSIHHOTO TOKA.

N3mepenue u peryimpoBaHue CHIIBI TOKA.

N3MepeHne u perynupoBaHue HAPSAKECHHUS.

HccenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHS PE3UCTOPA M HAMPSHKCHHUS

Ha PEe3UCTOpE.

OnBITHI, JIEMOHCTPHUPYIOIITNE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUIOIIAIM MOTIEPEYHOT0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW  TIPU
MOCJICIOBATEILHOM ~ COCAMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBmia Ui CHIIBI TOKA TPH MapauIeIbHOM
coeMHEHUU  pe3uctopoB.  Ompenenenne  pabOTHI
AJIEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHue  MOIIHOCTH  3JIEKTPUYECKOro  TOKa,
BBIJICIISIEMO Ha pe3ucTtope. MccneaoBanne 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO 4Yepe3 JaMIOYKy, OT HampsKEHUS
Ha Heil. Onpenenenue KIIJ[ narpesatens. MccnenoBanue
MardHuTHOTO B3aMMOACHUCTBHS TOCTOSHHEIX MarHHUTOB.
N3yueHne MarHUTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPHU
ux oObenMHEeHWHW U paszneneHun. VccnemoBanue
JEUCTBHUSI ANEKTPUUECKOTO TOKa HA MarHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUC 3aBUCHUMOCTb CHJIBI




B3aMMOJICVCTBHS KAaTYIUKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HAamNpaBJEHUs TOKAa B Karyuike. 3yuyeHue

I[ef/'ICTBI/ISI MAarovuTHOrO IoOJis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u U3y4EeHUE paboThI
3JIEKTPOABUTATEISA. H3mepenne KIIJg
IEKTPOIBUTATEIBLHOMN YCTaHOBKHU. OnbITh o

HCCICOO0OBAaHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

WHIYKIIMIOHHOTO TOKa

7.21

Odusnyeckue SBICHUS B TPUPOJL: IJICKTPUICCKHE
SIBJICHUSL B aTMOC(l)epe, QJICKTPHUYCCTBO KHNBBIX
OPraHrW3MOB, MarHUTHOE TOJIe 3eMJTH, ApPel( MOJIFOCOB,
POJIb MarHTHOI'O MOJIA JJIA )KU3HU Ha 3eMJ'Ie, IOJIAPHOC

CHsIHUEC

7.22

TexHnueckre yCTpOMCTBA: 3JIEKTPOCKON, aMIIepMETp,
BOJIbTMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPruu,
JNIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (rpumepsr), ANEKTPUUECKHIE
NPENOXPAHUTENN, DJIEKTPOMArHUT, AJIEKTPOJIBUraTEb

IMOCTOSIHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMbIe 3JIEMEHTHI COJEPIKAHMS
pasnuena
MEXAHWYECKUE SIBJIEHUW A
Mexanudyeckoe JBWIKEHHE. MarepuaiabHas TOYKa.
8.1 Cucrema orcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NTPAMONMHENHOE TBUKEHUE
###Par#+#HepaBHOMEpHOE NPAMOJIMHENHOE IBU)KEHHUE.
8.4 Cpennsis W MIHOBEHHas CKOpPOCTb Tela IpH

HCPAaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpEHHOE IIPSMOJIMHEVHOE

8.5
JIBUYKECHHE
8.6 ###Par###CrobonHoe nanenue. OnbITol [ anumes
###Par###PaBHOMEepHOE JBWKEHHUE TI0 OKPY>KHOCTH.
8.7 [leprox m uactota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMUTENBbHOE YCKOPEHHE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon Helotona
8.10 Tpetwnii 3akon HeroToHa
8.11 H#HPar#H##] [puHuun cyneprno3uliuy Cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par#H#Cunia  TpeHus: cuila TPEHUs CKOJIBKEHUS,
813 CHuJIa TPEHHUsI TIOKOsI, IPYTUe BUBI TPEHUS
###Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO MaICHUS
s Hewxenne  taner  Bokpyr  Comuma.  Ilepas
51 KocMuYeckasi ckopocTb. HeBecomMocTs U meperpys3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecre TBEPAOrO Tesa C 3aKPEIIEHHON
817 OCbhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu
8.18 Nmnynsc tena. 3menenue umnysnbca. IMmynsc cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCA
8.20 #HH#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
8.22 SHEPTUU U pabOTHI
[loTennmaneHass 2Heprust Tena, MOAHATOTO  HaJ
523 MOBEPXHOCTBHIO 3eMIIH
8.24 IToreHnManbHas SHEPIUs CKATON IIPYKUHBI
###Par###Kunetnueckas  sHeprua.  Teopema o
8.2 KMHETHYECKOM SHEPrUH
8.26 #H##Par###3akoH cOXpaHEeHUs] MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrmpezenieHue CpeiHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenne yCKOpeHHUs Tena IPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €caud MNpUd PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
IPOMEXYTKU BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro namieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHUs. OmnpeneneHne
KECTKOCTH TpyXKuHbl. Omnpenenenue padOTHl CHIIBI
TpeHHs] TpU PAaBHOMEPHOM JBIDKEHHU Tela IO
TOpU30HTAIbHOM moBepxHOCTH. Omnpenenenue padOTHI
CWJIBI  YOPYrocTH  NpuU  TOoabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMKCHUC IIJIIAHET ConHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETDP, JaTYnKHU

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarennsHoe JABHMIXKXCHUC. OcHOBHEBIE XapPaKTCPUCTUKHU

> KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
92 MareMaTH4YeCcKui H MPY>KUHHBIN MAasITHHKH.
' [IpeBparenue sHEPrun Mpu KosiedaTeIbHOM JABHKCHUH
93 3aryxarmue kojebaHus. BelHyXIeHHbIE KojeOaHUS.
. Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
94 [IpogonpHble U momnepeyHble BOJHBIL. J[MHA BONHBI U

CKOpOCTb €€ pacrpocTpaHeHUs.. MexaHu4ecKrue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynpTpa3Byk
[IpakTnueckue pabOThI:
OnpenerneHre 4YacTOThl ¥ NEpHOAa  KOJICOAHMIA
MaTEeMaTHYECKOTO MasTHUKA.
OnpeneneHne 4YacTOThl ¥ NEpHOAa  KOJICOAHMIMA
NPYKHHHOTO MasiTHUKA
97 HccrnenoBanue 3aBUCMMOCTH  TEpHOJa  KoJeOaHHHA
' MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH  TEepHOja  KOJeOaHHH
NPYKHHHOTO MasTHUKAa OT Macchl rpys3a. l[IpoBepka
HE3aBHCHMOCTH neproaa KOJIeOaHUH rpy3a,
MOJIBEIIICHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH
npyXuHbL. M3MepeHue yckopeHus: CBOOOHOTO TaICHUS
dusnyeckue SABICHUS B MPHUPOJC: BOCIHPHITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMHYECKHE BOJIHBI,
I[yHaMH, 5XO
99 TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaI‘HI/ITHoe TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana »1eKTPOMAarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTryeckue paboOThI:

10.4 N3yueHue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIILI0 MOOMIIBHOTO TenedoHa
dusnyeckue SABIEHUS B HOpupoje: OHOJOrMyYecKoe

10.5 JEUCTBHE BUJIIMOTO, yABTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Iy4E€HUN

10.6 Texnuueckue YCTPOUCTBA: HCIIOJIb30BaHNE

QJICKTPOMAIrHUTHBIX BOJIH JJIL COTOBOH CBSI3HU




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
13 Otpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEJIIOMIIEHHS CBETa.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon nydeit B TuH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TejnecKomna
117 I'maz xak onTudeckas cucrema. biaM3opykocTs u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' CrnosxeHue cieKTpajJbHBIX IBETOB. Jlucepcus ceeta
[IpakTnueckue pabOTHI:
###Par###lccnenoBanue 3aBHCUMOCTH yria
OTpaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yueHne  XapakTEPUCTHK  M300pakeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#H#HPar###ccnenoBanue 3aBUCHUMOCTH yria
IPEIOMIICHUSI CBETOBOTO JIydya OT Yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Part##lonyuenue M300paKEHU C  MOMOIIBIO
coOuparolie JUH3BL
###Par###Onpeneneane  (QOKYyCHOTO pacCTOSHUS U
ONTUYECKOM CUITBI COOUPAIONIEH TUH3BI.
###Par#H#OnbITHL IO  pa3jioXkeHuio Oeloro ceera B
CIEKTP.
#H##Par###OnbIThl 110 BOCHPUATHIO I[BETA IMPEIMETOB
pU UX HAOMIOICHUHU Yepe3 IBETOBbIC (DUIBTPHI
®dusnueckue siBiIeHUS B npupoje: 3atMeHuss CoiHIa u
11.10 Jlynbl, 11BeTa TeJ, ONTHUYECKUE SIBIIEHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue YCTpOMCTBA: OUKH, IIEPUCKOIIL,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pesepdopna u mutanerapHas MOJAETb aTroMa.
' Monens aroma bopa
129 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTHI.
' JIuHeityaTpie CEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHs
124 Crpoenue artomHOro snupa. HykimoHHas MoOJeNb
' aTOMHOTO siapa. M3o0Tomnsl
125 PannoaxTuBHble mpeBpamenus. llepuon mnomypacmnana
' ATOMHBIX SIJIEP
126 SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUsS 3apsA0BOTO U
' MaccoOBOI'O YHUCEIl
12.7 DHeprust cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
123 Peakiuu cunTe3a u nenenus suep. IcTouHuKY SHEPTUN
' CoumHIia 1 386311
12.9 Snepnas sHepretuka. JleHcTBHME — paJMOAKTHUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
HaGmroneHue CIUIOMIHBIX W JIMHEHMYATBIX CIIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPIUU YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paauoakTuBHOTO (oHa
®dusnueckue SABICHUS B IPUPOJE: ECTECTBEHHBIN
pPaAOAKTUBHBIN ¢on, KOCMHMYECKHE Ty4H,
12.11 PaAMOAKTUBHOE HW3JIYyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAJMOAKTUBHBIX M3JIy4YEHUH Ha OpPraHu3M
YyeJnoBeKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHI[PIBPI,Z[yaJ'ILHLIﬁ AO3HUMETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

[lonnmanme ponmu  ¢GU3UKM B HAYYHOH  KapTHHE  MHpa;
c(hopMUPOBaHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAa€MOCTH SBJICHUW MPUPOABI, O POJU DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyrouieil ponn (UIMKK B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrud, o0 HBOJIIOLUU
¢u3znyecKkux 3HaAHUM M MX POJIM B LIEJOCTHOM €CTeCTBEHHOHAYYHOMH
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHMS O BHMJAX MaTepuu (BEIIECTBO W MOJ€), O ABWKEHUU Kak
croco0e CyIIecTBOBAaHUS MaTepUn, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHS BEIIECTBa, O (PU3UYCCKON CYIIHOCTH SIBICHHM TPHUPOIBI
(MEXaHUYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS 110 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3NUecKoe SBJICHHUE;
YMEHHE PaclO3HaBaTh MPOSBICHUE U3YYCHHBIX (HU3MUECKUX SIBICHUN
B OKpYXalolleM MHUpe, BbLIESAS HUX CYIIECTBEHHbIE CBOMCTBa

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSATHUMHOIO arrapara U CHMBOJHUYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I " HUCIIOJIb30BAHHUC HX I PCHICHUA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOMCTBA TCII, (i)I/I3I/IquKI/Ie SABJICHHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchIBaTh HU3YUCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘ICCKI/IG SIBJICHHA,

HCIIOJIb3Ys (I)I/IBI/ILICCKI/IC BCINYHNHBI

Brnagenne ocHoBaMM METOJOB HAYYHOTO TMIO3HAHUS C Y4YETOM
coOmrofieHns mpaBuil 0€30MacHOTO Tpyna: HaOmoJAeHUEe (PU3NYECKUX
SIBJICHUU:

YMCHHUE CaMOCTOATCIILHO COGI/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHHS MO WHCTPYKIIUHU, OTHCHIBATH XOJI
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUI (PU3MUYECKUX BEINYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATEIBHO CcOoOMpaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HAYCHHWE BEJIWYMHBI M aHAIM3UPOBATH TOJIYYEHHBIC PE3YJbTATHl C
Y4€TOM 3aJaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
NPOBEJICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIEIOBAHUIA,
CaMOCTOSITEILHO  COOMpaTh AKCIEPHUMEHTAIBHYIO YCTaHOBKY U
NPOBOJUTH  HCCIEAOBAaHWE  TIO0  WHCTPYKIUH,  IPEICTABIATH
MOJTyYeHHBIC 3aBUCHMOCTH (PH3MUYECKUX BEIMYMH B BHJE TaOIUI] U
rpaduKOB, YIUTHIBATH TIOTPEITHOCTH, JEJIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeiel
(MarepuanbHas TOUYKa, a0COIIOTHO TBEPJOE TEJO, MOJENIU CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIaHETapHas MOJENb aroma,
HYKJIOHHAasi MOJIEJIb aTOMHOTO $/ipa) U YMEHHME MPUMEHSTh UX s

00BbsSICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3NYECKHE MPOLECChl U CBOWCTBA TE, B TOM
Yyhclie M B KOHTEKCTE CHUTyallMd MpPaKTHUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITH IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4yeHHbIE CBOMCTBA (PU3MUECKUX

HBHeHHﬁ, (bI/ISI/ILIeCKI/IC 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pematb pacuéTHelie 3adaud (Ha 06aze 2 — 3 ypaBHEHHH),
UCTIOJIB3YSl 3aKOHBI W (OPMYJNBI, CBsI3bIBAaONINE  (PU3HUECKHE
BEJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOIMMBIC ISl € PEeIICHUs, KCII0JIb30BaTh CIIPABOYHBIC JIaHHBIE,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTHYHOCTh MOJYYEHHOTO
3HAYCHUs (PU3MUECKON BEIMYMHBI; YMEHUE OINPEIENIATh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, l'IOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepu30BaTb  IMPUHIOUIIBI JENCTBUSA TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60p0B, U TIPOMBIINIIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONHNCAHWIO, UCIIOJIb3YyS 3HAHUA O

CBOMCTBAxX (I)I/I3I/ILICCKI/IX SIBICHUH U HGO6X0)II/IMI:>IC (I)I/ISI/ILIGCKI/IG




3aKOHOMEPHOCTHU

10

YMeHue HCHoib30BaTh 3HAHUS O (PU3HYECKUX SBICHHUAX B
NOBCEHEBHON KM3HM i1 oOecrmeyeHus O€30MacHOCTH — TNPH
oOpamernn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAaHEHHUS 3JI0POBbSI M  COOJIOJACHUS HOPM
9KOJIOTUYECKOTO IOBEICHHUsI B OKPYXKAWOLIEH cpene; MOHMMAaHUE
HEOOXOIMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

JUI pallMOHaIbHOTO MIPUPOI0IOIb30BAHUS

11

OnelT moOMCKa, NpeoOpa3oBaHus M TpeACTaBIeHHs HHopManuu
(GU3NYECKOTO COJIepKaHUsl C HCIOJIb30BaHWEM HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHUE OLIEHMBATH JTIOCTOBEPHOCTH
MOJYYeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAaHUU U
JIOTIOJIHATEIBHBIX ~ MCTOYHUKOB; YMEHHE  HCIIOJb30BaThb  IIPH
BBINIOJTHEHUH Y4YeOHBIX 3a/JlaHuil Hay4HO-NOIMYJSPHYIO JIUTEPATypy
(GU3NYECKOTO COJEP)KAaHUS, CIPABOYHbIE MaTepUaibl, PECYPChl CETU
Wurepuer; BnageHue 0a30BbIMM  HaBBIKAMH  [PEOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3JaBaThb COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHEN ckopocTu: v = S/t
PaBHOMepHOE HpSIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPAMHATHI Tejaa OT
BPEMEHH B CIIydae PaBHOMEPHOTO IPSAMOJIMHENHOTO JIBHKCHMUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMEeNIeHus, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHI Te€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opmynbl U1l MPOEKUUHM MEPEMELIEHUs, MPOEKUNU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBUCUMOCTH OT BpEeMEHH Uil HPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, IIPOEKIUH MEPEMEIIEHUs, KOOPAMHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEePTUKAIM (JBUKEHHWE Tela BHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU

3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKLUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

yckopeHusi. @opmyna Juisi BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. — v
R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHHs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BennuuHa. ClI0KeHrue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F. 21 = _P-l—}E
12 Tpenue nokosi U TpeHUe CKONbKEeHUs. DopMyIia i BEIYUCIECHUS MOTYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TsbKecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
®dopmyrna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3MeHneHne umnynbsca. MMImynbe cuibl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJIST 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHECPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITMAIbHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.19 3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHWYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHue MEXaHMYECKOM YHEPTUH MPU HATUIUH CHJIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MEeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
@®opmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
_F
pP= G
e JlaBnenue raza. AtmocdepHoe JaBiacHuUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=P+Dy,
1.22 3akoH [lackansa. ['uppaBnuyeckuii npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B JKUJIKOCTh WJIH Ta3:
1.23

F_jlm_ =pgV

YcnoBue mapanud Tena. [lnaBanue CYAOB U BO3QYXOIIJIABAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4ecKnue BOJIHEL HpOIIOJII)HI)IG N TIOIICPCUYHLIC BOJIHEBI. I[JII/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TPaHMIIE

IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPETHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOW TIJIOCKOCTH,
yCKOpeHusi Opycka Mpu JBHMKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M IepHoja
KoJebaHui MPY)KMHHOTO MAasATHHKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YOPYrOCTH HpH MOABEME Tpy3a C IMOMOIIbIO HEMOJIBHXHOTO
6510Ka; paboThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
0JI0Ka.

HccnenoBanue 3aBHUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT IUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKUBAIOUICH CHJIbI
OT MAacChl T€JIa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHUN MPYKHMHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHW HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 npupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOoc(EepHOro JaBJICHUA HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOrO COCTOSIHUI BEIIECTBA.
Kpucrannmaeckue u amopdHsbie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxmaxaenue Tena. KomumdectBo  TemnoTel.  YiaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX IpoleccaX. YpPaBHEHHUE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 ucrapeHus ¢ KoHAeHcanuu. Kumenume Kuakocth. VYenpHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. Yﬂeanaﬁ TCIJIOTA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOThl, MOJy4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QPUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeThIM LWJIMHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IUYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qu3suueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE W KallWJUIApHbIE
SBIIEHUSI B MPUPOJE, KPUCTAILIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MMapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHYCCKHUX 3apsaa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

3.3

3aKkoH COXpPaHCHUA SJICKTPUYICCKOI'O 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I W JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y IETbHOE IEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akoH Oma aJis yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMmernranabIie COSAMHEHUS TTPOBOTHUKOB
PaboTa u MomHOCTS 3nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHutHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
113 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ilpakmuuecxue pabomoi
H3mepeHue  ANEKTPUYECKOTO  CONMPOTUBICHHUS  PE3UCTOpPA;  MOITHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPECYHOTO CCUHCHUA U

YACIBHOTO COIIPOTUBJICHHUL.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIIEI0BAaTENbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupooe: DSIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS 1711 )KU3HU Ha 3eMJie, OJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CYETUMK  DJIGKTPUYECKOM  DHEPruH,  AJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBarebHbIE ANIEKTPOIPUOOPHI (mpumeps), AJIEKTPUYECKHE
MIPEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana smekTpoMarHUTHRIX BOJTH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Jucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' munH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKONH CHIIBI coOuparomniel JMH3bI, (OKYCHOTO
paccTosHUs cobuparoliei JMH3bI (10 CBONCTBY pPaBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTja MpeAMET PacIHoJIOKEeH B JBOMHOM (oKyce), MmoKa3aTels
3.26 MPEJIOMIICHUS CTEKJIA.
###PartHt#lIccienoBanne CBOMCTBA M300PaKEHUS, MOJYYEHHOTO C IOMOIIBIO
coOuparomiei JTHH3bI;, U3MEHEHHUs (OKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHHULIE «BO3JIYX — CTEKIIO»
3.7 Qusuueckue seneHusi 6 npupode. 3arMmenus Connua u JlyHbel, 1Bera Ten,
' ONTUYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKoM, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEGLIE SIBJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnyyeHus. Peakuuu anbga-u Gera-




pacriaga

4.2 OmnbiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHbie peakiuu. 3aKOHBI COXPaHEHHUSI 3aPSA0BOTO M MAaCCOBOTO YHCE
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, pPaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JeficTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYAJIBHBIM J103UMETpP, KaMmepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka
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