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IMNOACHUTEJBHASA 3AIINCKA

Conepxanue [IporpamMmsbl HaIlpaBJICHO Ha dbopmMupoBaHue
€CTe-CTBEHHO-HAYYHOM TIpPaMOTHOCTH Y4YalIUXCSi M OpraHU3alyi0 H3y4YCHUs
(bU3UKY HA 1eITeIbHOCTHOW OCHOBE B Hell yuuThIBaIOTCS BO3MOKHOCTH MpeIMeTa
B peamuzammu TpeboBanuii DI'OC OOO kx miIaHUPyeMbIM JIMYHOCTHBIM M
METaIrpeJMETHBIM pe3yJibTaTaM OOYyYeHHs, a TaKXKe MEXKIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEJIMETOB Ha YypPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHuUs

B nporpamme omnpenenstoTcss OCHOBHBIE 11eIM U3yueHUs (PU3UKHA Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHUs, IIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS Kypca
(U3UKH: TMIHOCTHBIC, METANPEIMETHBIC, PEIMETHBIC (Ha 0a30BOM YPOBHE)

[IporpamMma ycTaHaBiIMBaeT pachpeiesieHne Y4eOHOro warepuana Io
rogam oOydeHus (MO Kiaccam), HpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD
U3y4EeHUs TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEM ydallluxcsi, a TaKke MPUMEPHOE TEMaTU4YeCKOoe
IJIJAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YaCOB HAa H3YyUYECHHUE KaXKIOU TEMbl U
NPUMEPHON XAPAKTEPUCTUKON YUEOHOU AESATENbHOCTU YYalIUXCs, pean3yeMou
IIPY U3YYEHUH ITUX TEM

[IporpaMmma MoeT OBITh HCHOJb30BaHA YUUTEISIMH KaK OCHOBa JUIf
COCTaBJICHHsI CBOMX pabouux mporpamm [lpu paspaborke paboueit mporpammbl B
TEMaTUYECKOM  IUIAHUPOBAaHUM  JIOJDKHBI ~ OBITH  YYTE€Hbl ~ BO3MOXKHOCTHU
UCIIOJIb30BAHUSL  AJIEKTPOHHBIX (IIMGPOBBIX) 00pa30BATEIbHBIX pecypcos,
SIBIISTFOTIIAX CSI y4e0HO-METOIMYECKUMHU  MaTepraiaMu  (MyJIbTUMEIUITHBIC
IPOrpaMMBbI, DJIEKTPOHHBIC YUYEOHHKH W 3aJaYHUKH, DJCKTPOHHBIC OMOIMOTEKH,
BUPTYaJbHBIC JIA0OPATOPUH, WIPOBBIE TIPOTPAMMBbI, KOJUICKIHUU ITHU(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), PEATU3YIONINX AUAaKTHYeCKUe BOo3MOKHOCTH VKT,
coJiep >KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUU

[Ipumepnas paboyasi mporpaMmMa He CKOBBIBAET TBOPUYECKYIO MHUIIUATUBY
yuuTened W TPeNOoCTaBIseT BO3MOXHOCTH [UJISl peaM3ali  Pa3IdyHbIX



METOJUYECKUX MOJIXO0J0B K MPENOJaBaHUI0 (PU3UKU TPU YCIOBUU COXPAaHEHUS
00s13aTeIbHON YacTU COJIEpIKaHus Kypcea.

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O NPEJIMETA
«ODU3UKA»

Kypc  ¢usuku —  cucremooOpasymomuii  AJii  €CTeCTBEHHO-
HAyYHBIXYYEOHBIX TMPEAMETOB, TOCKOJIbKY (U3MYECKHe 3aKOHBI JIeKaT B
OCHOBEIPOIIECCOB U SIBIICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acCTpOHOMHEIN
busngeckoit reorpadueit. dusmka — 3TO MPEAMET, KOTOPHIMHE TOJIHKO BHOCHT
OCHOBHOM BKJIQJ] B €CTECTBEHHO-HAYYHYIK) KapTUHYMHUPA, HO U MPEIOCTABISAET
HauOoJiee sicHble 00pa3libl MPUMEHEHUSIHAYYHOTO METO/1a TT03HAHUS, T. €. crocoda
MOJIYYeHHUS] JIOCTOBEpHBIX3HAHUN O Mupe. Hakonen, ¢usznka — 3TO TpeIMeET,
KOTOpPBIA HApSAYC JPYITMMH €CTECTBEHHO-HAyYHBIMU IMPEIMETaMHU JOJDKEH
JATHIIKOJIbHUKAM TIPEJICTaBlIeHHE 00 YBIEKATEIBHOCTH HAYYHOTO MCCIIEIOBAHUAN
PalOCTH CaMOCTOATENBHOIO OTKPBITHS HOBOTO 3HAHUS.

OpHa u3 rIaBHBIX 3a/1a4 (PU3NYECKOTO 00pa30BaHUS B CTPYKType 00IIero
oOpa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TpaMOTHOCTHU U
MHTEpeca K HayKe y OCHOBHOM MacChl OOYyYalolIUMXCsi, KOTOpbIE B JalIbHEUIIIEM
OyIyT 3aHATHI B CaMbIX pa3HO- 00pa3HBIX cdepax nearenbHocTH Ho He MmeHee
BAXHOM 3a7a4€yl SIBJISETCS BBIABICHUE W NOATOTOBKA TAJAHTIMBBIX MOJIOIBIX
JOJEN NI TMPOJOJDKEHHMsS 00pa3oBaHUs U JalibHEWIed mnpodeccruoHaIbHOM
JEATEIbHOCTH B OOJACTU €CTECTBEHHO-HAYUYHBIX MCCJICIOBAHUN U CO3JaHUU
HOBBIX TexHoJioruii COrJIacHO MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
ornpezenenmto, «EcTecTBeHHO-Hay4YHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKa
3aHUMAaTh AaKTUBHYIO TPAXKIAHCKYIO TO3UIMI0 MO OOIIECTBEHHO 3HAYUMBIM
BOIPOCAM, CBSI3aHHBIM C €CTECTBCHHbIMM HAyKaMH, W €ro TOTOBHOCTH
MHTEPECOBATHCA E€CTECTBCHHO-HAYUYHBIMU HAesIMM HaydHO TpamMOTHBIN YelOBEK
CTPEMHTCSl y4acTBOBaTh B apPryMEHTHPOBAHHOM OOCYXKJIEHUHU MpoOIieM,
OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, YTO TpeOyeT OT HEero
CHEAYIOIINX KOMIIETEHTHOCTEM:

—HAay4HO OOBICHSTH SAIBJICHUA,
—OICHUBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOI'O MCCJICAOBAHUA,

—HWHTCPIPECTUPOBATHL HJAHHBIC W HCIIOJIB30BATh HAYYHBIC HOKA3aTCIbCTBA
JI1 TTIOJTYYCHUS BBIBOJIOB »

N3yuenne ¢pusmku cnocoOHO BHECTH pelIaloniuii BKJIAa B (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH O0YJarOIITUXCSI



HOEJMN N3YYEHUSA YYEBHOI'O ITPEJIMETA «®@U3UKA»

Ilemn w3ydeHuss GU3MKHM HA YPOBHE OCHOBHOTO OOMIETO 00pa3oBaHUS
onpeneneHsl B KoHnenmu npenogaBaHust yaeOHOTO TpeMeTa

«Duznka» B oOpa3zoBaTelbHBIX opraHuzainusax Poccuiickoit ®enepanuu,
peanu3yroNMX OCHOBHBIE O0O0IEO0pa30oBaTEIbHBIC MPOTPAMMBI, YTBEPKICHHON
pemenneMm Kosmermm MununcreperBa npocsemenuss Poccuiickont denepannu,
npotokoii oT 3 nexadpst 2019 r Ne [1K-4BH.

Lenu nzydenust GU3UKu:

—IpHOOPETEHNE HHTEpeca M CTPEMIICHHS OOYdYaloIIUXCS K HAyYHOMY
U3YYCHHUIO  TMPUPOJBI, PpPa3BUTHEC HMX  HHTC/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

—PpPa3BUTHUC HpeﬂCTaBHGHI/Iﬁ 0) HaY9YHOM MCTOJIC ITIO3HaHUA )51
(bOpMI/IpOBaHI/IC HCCIICA0OBATCIILCKOI'O OTHOMICHUSA K OKPYXKAaIOIIUM ABJICHHAM

—@OpMHpOBaHI/IG Hay9YHOI'O MHPOBO33PCHHA KaK PpC3yjibTaTa HM3YUYCHHUA
OCHOB CTPOCHHUA MAaTCPHUU U (1)YH,Z[aM€HTaHBHLIX 3aKOHOB (bI/ISI/IKH;

—QpopMHUpOBaHUE TPEJICTABICHUNA O poJid (PU3UKU ISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

—pa3BUTUE  TMPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oyayuiel
npodeCCUOHAIBHONW  AESTEbHOCTH, CBSA3aHHOM C (PU3MKOHM, TMOJArOTOBKAa K
JajapHelIeMy OOyYeHHI0O B 3TOM HampaBjieHuu JloCTHKeHWe HSTUX IeJed Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusi 00ECTICUNBACTCS PEIICHUEM CJICTYIOIINX
3asay:

—TpUOOpEeTeHHe 3HAaHUM O JIMCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKHUX, TETIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—TpUOOpPETEHNE YMEHHUI ONKUCHIBATh U OOBSICHATh (PU3HUECKHUE SBJICHHS C
UCIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

—OCBOEHUE METOJIOB PEIICHUS MPOCTEUIINX PaCUETHBIX 3aJad C
UCIIOJIb30BaHUEM bu3rgecKux MOJENEN, TBOPUYECKUX u
MPaAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

—pa3BUTHE YMEHHH HAOII0JaTh NPUPOJHBIC SBICHUS U BBIMOIHATH
OTBITHI, JIAOOPATOpPHBICE pPabOThl H OKCIEPUMEHTAIbHBIC HCCIECIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

—O0CBOEHHE MPUEMOB pabOThI ¢ HHpOpMaIuen GU3HIECKOTO COMACPIKAHUSA,
BKJIFOYasT WHQGOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHHMSIX (PU3UKH; aHaIUu3 H
KPUTUYECKOE OIICHUBaHUE MH(HOPMAIIHH;



—3HAaKOMCTBO cO  cepamMu  MPOPECCHOHATBHON  JI€ATEIHHOCTH,
CBSA3aHHBIMH C (PU3HUKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha
JOCTIKEHUSIX (PU3UYECKOIN HAYKH.

MECTO YYEBHOI'O ITIPEJJMETA «®U3UKA» B YYUEBHOM IIVIAHE

B cootBerctBun ¢ PI'OC OOO ¢Pusuka sBuserca o00sA3aTeIbHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO obOmiero oOpazoBaHus JlaHHas mporpamma
npeaycMaTpuBaeT u3yueHue Gu3MKU Ha 0a30BOM ypoBHE B 00BEMe 238 u 3a
TpU roaa oOydeHHs] MO 2 4 B HEAEN0 B 7 W § Kjaccax u 1o 3 4 B HEJENo B 9
Kiacce B TemaTM4eckOM IUIaHUPOBAaHMM Uil 7 M 8 KJIACCOB MNPEAIOJIAracTcs
pe3epB BpPEMEHHU, KOTOpbI y4YWTEIb MOXKET HCHOJIb30BaTh IO  CBOEMY
YCMOTpPEHHIO, a B 9 Kilacce — MOBTOPUTEIBHO-0000AOIINI MOAYb.



Conep:xkanue yueOHOro npeamera «@usnka».
Conep:xanue yueOHOro nmpeamMera s 7 kiacca.

Pazoen 1. Qu3uxa u eé ponv 6 ROZHAHUU OKPYIHCAIOULL20 MUDPA

®u3nka — Hayka o npupoje. ABneHuss npupoasl. PU3HUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BennuuHbl. V3mepenue ¢usznueckux BenmuuuH. Dusnueckue
npuoopsl. [lorpemHocTs u3MepeHuil. MexayHapogHas cucreMa enuHui.Kak
¢u3nKa 1 Ipyrue eCTECTBEHHbIE HAYKH M3y4aloT Mpupoay. EcTecTBeHHO-HAYyYHBIN
METOJI TO3HaHWS: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOI'O BOIPOCA, BBIABUKEHUE
TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSCHEHHWE HAOII01aeMOT0
aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpavyuu

1. MexaHu4yecKue, TEIUIOBbIE, 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC
SBJICHUSL.

2. ®uznyeckue NpubOpkI U MPoIeaypa MPSIMbIX U3MEPEHHUIN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol:

Omnpenenenre NEHbI ASEHUS Kbl U3MEPUTEIBHOTO TpUOopa.
N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne Temneparypbl IpH MOMOIIH KUJIKOCTHOTO TEPMOMETpA U
JATYMKA TEMIIEPATYPHI.

6. [IlpoBemenue wucCcIeAOBaHUA 1O TPOBEPKE TUIIOTE3bI: JAIHHOCTH
noJyiéTa 1mapukKa, MyIEeHHOrO0 TOPU30HTAIbHO, TeM OoJiblle, YeM OOJibllIe BhICOTa
IyCKa.

Pazoen 2. Ilepsonauanvhvie céedenHus 0 CMpoeHUU geuiecmaea

Crpoenue BemecTBa: aToOMbl M MOJIEKYJbl, WX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BEIECTBA.

JIBrxenue wvactul BemiecTBa. CBs3b CKOPOCTM [JBHXKEHHS YACTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOECHUE Ta30B, KUIKOCTEH U TBEPABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJSIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIA BOJIBI.

Hemoncmpauuu

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.

2. Hab6monenue nuddysun.

3. HabGmionenue sBneHWH, OOBACHAIOMIMXCS TMPUTSHKCHHEM WU
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnwie padbomut u onvimol

agbrwbE



1. Ouenka guaMerpa aroMa METOAOM PSAOB (C HCIOJIB30BAaHUEM
dboTtorpaduii).

2.  OmnbIThl MO HAOIIOACHUIO TEMJIOBOTO PACHIUPEHHUS Ta30B.

3. OmnpiTbl 1O  OOHApYXEHUIO  JEHUCTBUA CHJI  MOJIEKYJSIPHOTO
MPUTSKECHHUS.

Pa3nen 3. /IBuskeHue U B3aUMo/eiCTBHE TeJl

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBneHune wHepuuU. 3aKOH MHEpUUH. B3auMojelcTBUEe Ten Kak NpUYUHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelllecTBa.

Cuita kaK XxapakTepUCTUKa B3auMOJeHcTBUS Tell. Chjia yIpyrocTd U 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAIIPaBJIEHHBIX 10 OAHOU NpsiMoil. PaBHOelicTBy oA cuil. Cuia TpeHusl.

TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHue B IpUpPOE U TEXHUKE.

Jlemoncmpavyuu
Habmrogenne MexaHnuecKoro JIBXKEHUS TeTa.

N3mepeHne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEN.

CnoxeHue CuJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

JIaﬁopamopubte pabomul u onvimul

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOTO [IBIKEHMS (IIapuka B
XKUIKOCTH, MOJIETH DJIEKTPUIECKOTO aBTOMOOUJIS U T. 11.).

2. OmpeneneHue cpeHel CKOPOCTU CKOJBKEHUSI OpyCKa WU IIapuKa 1o
HAaKJIOHHOM ITIOCKOCTH.

3. Omnpenenenue TIOTHOCTH TBEPIOTO TeA.

4.  OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD paCTSIKECHUS
(medopmarun) IpyKUHBI OT TPUITIOKEHHON CHJIBI.

5. OnpIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKCHUS
OT CHWJIBI JJaBJICHUSI M XapaKTepa COMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pazoen 4. /lasnenue meépovix men, »cuokocmeil u 2a3o6

JHaBnenne. CrnocoObl yMEHBIIGHUS W yBEJIUYCHUs JaBiieHus. JlaBieHue
rasza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa, Temiieparypsl. [lepenaya napieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMU W razamu. 3akoH [lackans. [IHeBmaThueckue
MaliuHbl. 3aBUCUMOCTh JABJIEHUS J>KUJIKOCTH OT TIIyOWHBI. [ mapocraTudeckuid
napajgokc. Coobrmraronuecs: cocysl. [ mupaBnudecKue MeXaHUu3MBbl.

Atmocdepa 3emnu u atmocepHoe napneHue. [IpuumHbl cyliecTBOBaHUs
BO3aymIHONW o6osouku 3eman. OmnbiT Toppuuemnu. M3mepenue atmocdepHOTro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U3MEpEeHHs aTMOC(PEPHOTO TABICHHUSL.

ok wnE



JleicTBHE JKHJIKOCTA W Tra3a Ha NOTPYKEHHOE B HHUX  TeJO.
BoitankuBarommas  (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanuwe e
BosgyxomnnaBanue.

Jlemoncmpayuu

1. 3aBucUMOCTH JaBJCHUS T'a3a OT TEMIIEPaTyphI.

2. Ilepenaya naBiieHUS KUIKOCTHIO U Fa30M.

3. CooOmaromniecst CoCysl.

4. T'uapaBiaudecKkuil mpecc.

5. IlposiBienue neiicTBus aTMOC(HEPHOrO 1aBJICHHUS.

6. 3aBHCHMOCTH BHITAIIKMBAIOINICH CHJIBI OT 00bEMa MOTPYKEHHON acTh
TeJa U TIIOTHOCTH YKUIKOCTH.

/. PaBEHCTBO BBHITAJIKUBAIONICH CUJIbI BECY BHITECHEHHOMW YKUJKOCTH.

8. VYcioBue 1maBaHud TeN: IUIABAaHUE WIM TOTPYXKEHUE Tell B
3aBUCHMOCTH OT COOTHOIIECHUS IIJIOTHOCTEH TENa U KUIKOCTH.

Jlabopamopnuie padbomul u onvimol

1. MHUccnenoBanume 3aBUCMMOCTHM Beca Tella B Boie OT o00bEMa
MOTPYKEHHOMN B KUJIKOCTh YacTH TeJa.

2. OrmpeneneHne BHITAIKUBAIOMICH CHUJIbI, JICUCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBHUCHUMOCTH BBITATKMBAIONICH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B KUJIKOCTU, OT MACChl Tea.

4.  OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJAKOCTH, OT 00bEMa MOTPYKEHHON B KHUJKOCTh YaCTH
TeJla U OT TNIOTHOCTHU XKHUJKOCTH.

5. KoHcTpyupoBaHue apeomeTpa UM KOHCTPYHPOBAHHME JIOJKH U
OIIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pazoen 5. Paboma u mowgnocms. Inepaus

Mexanuueckas pabora. MomHocTh. [IpocTeie MexaHU3MBI: pbIyar, OJIOK,
HaKJIOHHas MIOCKocTh. [IpaBuno paBHOBecusi pbluara. IIpumeHeHue mpaBuiia
paBHOBecHUs phiuara K 0J1oky. «3o0s0Ttoe npaBuiio» Mexanuku. KITJ[ mpocTsix

MexaHu3MoB. [IpocTeie MexaHuU3MBI B OBITY M TeXHHKE. MexaHudeckas
sHeprusi. Kunetnueckass u noreHuuanbHas sHeprus. [IpeBpaiiienre oqHOro BUIA
MEXaHUYECKOM IHEPTUM B APYroi. 3aKOH COXpaHEHUs DHEPTHUU B MEXaHUKE.

Hemoncmpauuu

1. IIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomut u onvimol

2. OmpeneneHue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JIBHXKCHUHU
TeJia MO0 TOPU3OHTAIBHOM MMOBEPXHOCTH.

3. HccnenoBanue yclioBUid paBHOBECHS phluara.

4. WMsmepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

5. H3yueHwue 3akoHA COXpPAaHEHHS] MEXAaHUYECKOU SHEPTUU

Conepsxkanue yueOHOro nmpeamera s 8 kiacca.
Pa3zoen 6. Tennoewvie sa61enu:



OCHOBHBIE TOJIOXKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BelecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJ. OTNBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUUYECKOU TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKEHUH MOJICKYJISIPHO-KUHETUYECKOH TEOPHH.
CmMaurBaHMe U KanWUISIpHBIE siBIeHUs. TernoBoe pacuimpeHue u cxatue.

Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKCHUS
YaCTHII.

Buytpennsis sHeprusi. CrnocoObl HW3MEHEHMSI BHYTPEHHEW SHEpPTUU:
Terionepeaaya u COBEpIICHUE padoTHI. Buapt TeIIonepeaaumn:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, H3IydeHue. KoaudecTBO TEIIOTHL. Y AeibHas
TEIUIOEMKOCTh BelllecTBa. TermIooOMEH M TEIUIOBOE€ paBHOBECHUE. YpaBHEHUE
TEIJIOBOro OanaHca.

[InaBreHre W OTBEpPJAEBAHUE KPHUCTALUIMYECKUX BEIIECTB. Y AEIbHas
teriora twiaBiaeHus. [lapooOpaszoBanue u xonaeHcamus. Mcmapenue. Kurenue.
VYnenpHas Teruiota mapooOpa3oBaHUsS. 3aBHCHUMOCTbh TEMIIEPATYpPbl KUIICHHSI OT
aTMoc(epHOoro napiieHus. BraxxHocTs Bo3ayxa.

DOHeprusi TOIIMBA. YJIelbHas TeIyioTra cropanus. [IpuHIUNBI paboThI
teroBbix apurarenei. KIIJ[ TermoBoro asurarens. TemnoBble ABUTATENN H
3aIIMTa OKPYXKAIoIIeW cpeapl. 3aKOH COXPAHEHWS W IPEBPAILLCHHS JHEPIUU B
TEIUIOBBIX Mpolleccax.

Hemoncmpauuu
HaGnronenre OpoyHOBCKOTO ABUKEHUS.

HaGmronenune nuddysuu.

HaOmronenue siBfieHni cMaurBaHUs M KalMWLISIPHBIX SIBJICHUH.
HabGmrogeHue TemioBoro pacumpeHus Tedl.

W3meHenue naBiieHUs ra3a NpH W3MEHEHUU 00BbEMA M HarpeBaHUU
WJIU OXJIAXKICHUU.

6. IlpaBuia usmepeHus TeMIepaTypsl.

7.  Bwuapl Teronepeaaym.

8. OxuaxaeHue NMpy COBEPIICHUH PAOOTHI.

9. HarpeBanue mipu coBepiiieHuU PabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHeHHuE TEMIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOmromeHue KUIIeHUS.

12. HabGnroneHue MoCcTOSHCTBA TEMITEPATYPhI MPH TIJIABJICHUH.

13. Mogaenu TEIIOBBIX ABUTATENIEH.

Jlabopamopnuie padbomul u onvimol

1. OnbiTel 10 OOHAapY>KEHHUIO JCUCTBUSL CHJI  MOJIEKYJISIPHOTO
MPUTSKECHHUSL.

2.  OmbITHI MO BBIPAMBAHUIO KPUCTAIIOB MTOBAPEHHOM COIM WJTK caxapa.

3. OmnbITHl 110 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KHUIKOCTEH
U TBEPABIX TEIL.

4. OnpeneneHue AaBiaeHUs BO3yXa B Oa/UIOHE MINPHULIA.

abhwhE



5. OmnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIABJIECHHS BO3yXa OT €ro
0o0BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. IlpoBepka TruUIOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

/. HaOmroneHue M3MEHEHUsT BHYTPEHHEH HSHEPruUM Tella B pe3ysbTare
TeIuIonepe auu U paboThl BHEIIHUX CHJL.

8. MHccrnenoBanue siBieHuUs TEIIOOOMEHA MPU CMELIMBAHUM XOJOJHOW U
ropsi4eu BOJBL.

9. OmnpeneneHne KOINYECTBA TEIUIOTHI, TOTYYEHHOTO BOAOH MpU

TEMI000MEeHe C HarpeThIM METATUTHUECKUM IIUITHH]IPOM.

10. Omnpenenenue yaenbHON TEIOEMKOCTH BEIIECTBA.

11. WccnenpoBaHue npolecca UCIapeHusl.

12. Ompenenenne OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

13. Omnpenenenue yaenbHON TEIIOTHI MJIABJICHUS JIbJIA.

Pazoen 7. Inekmpuueckue u MaQZHUMHbLE AGNEHUS

OnekTpuzanus Ten. [[Ba poaa 3JeKTpUYECKUX 3apsAnoB. B3zanmoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJIOB U PACCTOSHUS MEXKTY TeJIaMu).

Onektpuueckoe noje. Hanpspk€HHOCTh anekTpudeckoro nods. [IpuHiun
CYNEpPHO3UIIUA JIEKTPUUYECKUX TOJIeM (Ha KadecTBEHHOM YypoBHe). Hocutenu
AIEKTPUYECKUX 3aPAI0B. DJIEMEHTAPHBIN dJIEKTpUUEeCKU 3apsaa. CTpoeHUeE aToMa.
[IpOBOAHUKY U TUDJIEKTPUKHA. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCIIOBUSI CYILIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKUM TOK B JKMAKOCTSX M  rasax.
Onektpuueckas uenb. Cuna Toka. DieKTpudeckoe HamnpspkeHue. ConpoTUBIIECHUE
MPOBOJHUKA. Y IEJIBHOE COMPOTUBIICHHUE BelllecTBa. 3akoH OMa sl y4acTKa IeMu.
[TocnenoBaTenbHOE U ApaIENBHOE COCTMHEHUE IPOBOJHUKOB.

PaGota m MomHOCTh 3yekTpuueckoro Toka. 3akoH Jlxoyns-JleHa.
DnexkTpudecKre 1Ny U MOTPEOUTENH ISKTPUIECKO sHeprun B 06Ty, KopoTkoe
3aMBbIKaHUE.

[ToctostHHbIE  MarHuWThL. B3auMOIENCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nose. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIsl KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJEKTpUYecKoro Toka. I[Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO TIOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSSHHOTO TOKa. MCcmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapazes. SIBieHuE HIEKTPOMArHUTHOM WHAYKUMHU. [IpaBuio
Jlenma. Onextporenepatop. CrocoObl TMOMYYEHHUS DJICKTPUUECKOM DSHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu

1. Dnexrtpuszauus Ten.

2. JIBa poma »nEeKTpHYECKHX 3apsioB M B3aUMOJCHCTBUE 3apsKEHHBIX
TelL



Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
DIIeKTpOCTaTUIECKAst MHAYKITHS.

3aKOH COXpaHEHUS ICKTPUUECKUX 3apsi/IOB.
[IpoBOAHUKH U TUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.
M cTOYHUKHM TOCTOSIHHOTO TOKA.

JlerCcTBUSI SIEKTPUUECKOTO TOKA.

0. DrnexTpudecKuid TOK B KHUIKOCTH.

1. T'a30BbIil pa3ps.

2. W3MmepeHne CUITbl TOKa aMIIEPMETPOM.

13. H3mepeHue 37eKTPUIECKOTO HAMPSKEHUS BOITBTMETPOM.

14. PeoctaT u Mara3uH COMpPOTHUBIICHUI.

15. BsaumopelicTBHE NOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3ZMOKHOCTH Pa3/ICJICHUS TTOJIFOCOB MarHUTA.

17. MonenupoBaHre MAarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

18. OmnmwiT OpcTena.

19. MarauTHoe 1oJie ToKa. DJICKTPOMarHur.

20. JleiicTBHE MAarHUTHOTO IO/ HA IPOBOJHUK C TOKOM.

21. DneKkTpoJBHUTaTeNlb MOCTOSHHOTO TOKA.

22. WccnenoBaHue SIBICHUS SJIEKTPOMArHUTHOW MHIYKITUH.

23. OmpiTel Dapanes.

24. 3aBHCHMOCTH HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBHH €ro
BO3HUKHOBEHUS.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol

1.  OnbIThl MO HAOIIOICHUIO AIEKTPU3AIUN TEI UHAYKIIUEH U TpU

2.  CONPUKOCHOBEHUHU.

3. MHccnemoBanume AeHCTBHUS SJICKTPHUYECKOTO TIOJISI HA IMPOBOJHUKH WU
JIADJICKTPUKH.

4., CoOopka u IpoBepKa padOTHI IJICKTPUUSCKOM TN MTOCTOSTHHOTO

5. ToOKa.

6. V3mepeHue u peryIupoBaHUE CHIIBI TOKA.

7. VI3MepeHue u perylIupoBaHUE HATIPSHKCHUS.

8. MHccnenoBaHue 3aBUCUMOCTU CHJIBI TOKA, UIYIIETO Yepe3 pe3ucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

9. OmnbITel,  JIEMOHCTPUPYIOIIHME  3aBUCUMOCTh  JJIEKTPUUYECKOTO
COTNPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOIMIAJAX MOTEPEYHOT0 CEUYCHHS U
Marepuara.

10. TIIpoBepka mpaBuiia CI0KEHUS HANPSHKCHUN TPHU MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

11. TIpoBepka mpaBuja JJIS CHJIBI TOKa IMPU MapauICIbBHOM COSIUHCHHUH
PE3UCTOPOB.

12. Omnpenenenuve pabOThl BJIEKTPUYECKOTO TOKA, MIYIIETO Yepe3
pe3ucTop.

PR BO©0O~NOOEW



13. Omnpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISEMOW Ha
pe3ucrope.

14. HUccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, WAYLIETO 4epe3 JaMIIOUKY,
OT HANpPsSHKEHUS HA HEW.

15. Omnpenenenne KIIJI narpesarens.

16. HccnenoBanue MarHUTHOTO B3aUMOJACHCTBUS TOCTOSTHHBIX MarHUTOB.

17. N3yuyeHue MarHUTHOTO TIOJS TOCTOSSHHBIX MAarHUTOB TpU UX
00BEIUHEHUU U PA3ICIICHUN.

18. HWccnenoBanue MAEHCTBHS SIEKTPUYECKOTO TOKA HAa MAarHUTHYIO
CTPEJIKY.

19. OmpITel, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKAa M HAIlpaBJICHUs TOKA B KaTYIIIKE.

20. W3ydeHwme nelicTBHsI MATHUTHOTO TTOJISI HA MIPOBOJTHKUK C TOKOM.

21. KonctpyupoBaHue U u3ydeHue paboThl IJIEKTPOIBUTATES.

22. Wsmepenue KIIJ] anexTpoaBuraTeIbHOM YCTaHOBKH.

23. OmbITHl MO MCCICIOBAHUIO SIBIICHUS AJIEKTPOMATHUTHOW WHIYKIIWU:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAIIPABIICHHUS MHIYKIIMOHHOTO TOKA.

Conep:xanue yueOHOr0 nmpeamMeTra ajs 9 kiaacca.

Pa3zoen 8. Mexanuueckue s61eHus

Mexannueckoe nBuxeHue. MarepuanbHas Touka. (CucremMa OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO IBHKEHUA. PaBHOMEpHOE

MPSIMOJIMHEWHOE ABMKEHHE. HepaBHOMEPHOE NPSAMOJIMHENHOE IBUKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TEJIA IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOycKOpeHHOE NpsiMOJIMHENHOoe aBMxeHue. CB0OOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE nBUXKEHUE 10 OKpYKHOCTH. [leproa u yactora oOpatieHus.
JInHerHasa u yriioBasi CKOpoCcTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHUE.

IlepBpii 3akoH HproTona. Bropout 3akon Hprorona. Tperuii 3akoH
Hprorona. [IpuHImn cynepno3uuuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUSI CKOJIbKEHMUS,
CUJIa TPEHHUS MTOKOS, APYTUE BUIBI TPEHHUSI.

Cuia TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpPEHHE CBOOOHOIO
nanenus. JBuwkenue miaHer Bokpyr Comsuna. IlepBasg kocmuyeckas CKOPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue maTepuaibHON TOUKH. AOCOIOTHO TBEPIOE TEIIO.

PaBHOBecHe TBEPHOTO TEMa C 3aKPEIUIEHHOM OCBHIO BpamleHUsA. MOMEHT
cuibl. LleHTp TsxecTH.

Nmnynsc Tena. M3mMenenne ummyibca. IMIyasc cuiibl. 3aKOH COXPaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa CUJ TSKECTH, yNPYroCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbpHast SHEPTHs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxxarou npyxuHsl. Kunernueckas



sHeprud. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON
SHEPIrHUH.

Jlemoncmpayuu

1. HaOmroneHue MEXaHUYECKOTO JBUKEHMS Te€Ja OTHOCUTEIBHO PAa3HBIX
TEJI OTCUETa.

2. CpaBHeHuE IyTeW M TPAEGKTOPHUN JBMKEHUS OJHOIO U TOTO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TeJl OTCUETA.

3. H3mepenue ckopoCcTH U yCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOT'O JIBHUKEHHUSI.

5. HaOmroneHue NBUKEHHUA Teja MO OKPYKHOCTH.

6. HaGOmonenne MexaHWYECKUX SBIICHUH, MPOUCXOMASAIIUX B CHCTEME
orcuéra «Temexkka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKECHUU
OTHOCUTEIBHO KaOMHETA (PU3MKH.

/. 3aBUCHUMOCTb YCKOPEHHs Tella OT MacChl Teja W JIEHCTBYIOIIEH Ha
HETO CHUJIBL.

8. HalGmroneHue paBeHCTBA CUJI IPU B3aUMOJIEHCTBUU TEJL.

9. H3meHeHue Beca Tela IpU yCKOPEHHOM JBUKEHUU.

10. Ilepenaua ummnysnbca Npy B3aUMOICHCTBUM TE.

11. TIlpeoOpa3zoBaHus SHEPTUU IIPU B3aUMOJCHCTBUH TEI.

12.  CoxpaHeHHe UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaneHne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14, HabGnroaeHue peakTUBHOTO ABUKECHHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTrUU MpU CBOOOTHOM Ia/ICHUH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPruU TpPH JBIDKEHUU TeNa TOA
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie padbomul u onvimol

1. KonctpywpoBanue TpakTa Ui pasroHa U JJbHEUIIEro
PaBHOMEPHOTO JIBH)KECHHUSI IAPUKA UIIU TEJIEKKH.

2. OmpeneneHue CpeTHEH CKOPOCTH CKOJIBKEHHS OpyCcKa WIIN JIBHIKCHUS
HIapyKa MO HAaKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpeHUs Teja MPU PaBHOYCKOPEHHOM JBHUKEHHUH T10
HAKJIOHHOU INIOCKOCTH.

4. HccnemoBaHwe  3aBUCHMOCTH  IIYTM  OT  BPEMEHM  IIpHU
PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

5. IlpoBepka rumoTesbl: €CIU MPU PABHOYCKOPEHHOM JBUXKEHUHU O€3
HAaYaJIbHOM CKOpPOCTH TMYyTH OTHOCSTCS KaK psAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. MHccrnenoBaHue 3aBUCMMOCTH CHUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenune K03pGUIIMEHTA TPEHUS CKOIBKCHUS.

8. OmpeneneHue KECTKOCTH MPYKUHBI.

9. Onmnpenenenne pabOTHl CHIIBI TPEHHUS NMPU PABHOMEPHOM JIBHXKEHUU
TeJa MO TOPU30HTAIBHON MOBEPXHOCTH.

10. Ompenenenne pabOTHl CUJIBI YINPYrOCTH TIPH TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.



11. W3ydeHue 3aKOHA COXPAHEHUS SHEPTUMU.

Pazoen 9. Mexanuueckue Konebanusn u 60JiHbl

Koneb6arenbnoe nBmwxkenne. (OCHOBHBIE XapaKTEPUCTHUKUA KOJIeOaHMUIA:
MEpUOJ, YacTOTa, AMIUIMTYAa. MaTeMaTHU4ecKuid W NPYKUHHBIA MAasTHHUKU.
[IpeBpalieHrie sHEprUn MpU KOJIeOATEIHHOM JBUKEHUU.

3aryxatouue konedanus. BeiHyx)aeHHbIe KoebaHus. Pe3oHaHc.

Mexannueckue BoJiHBI. CBOICTBa MeXaHWMYeCKUX BOJH. [IpoposbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUICMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa M BeicOTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu
HabGmronenue koneGanuii Te MO I€UCTBUEM CHIIBI TSHKECTH
Y CUJIbI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGronenue BRIHY)ISHHBIX KOJI€OaHM U PE30HAHCA.
PacnipocTpaneHue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).
Habronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.

./Iaéopamopubte pabomul u onvimul

1. Onmnpegenenue YacToThl M TEpHOAA KOJICOAHUN MAaTEMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHne dYacTOTBl W TMepuoja KoJeOaHWil MPYKUHHOTO
MasiTHUKA.

3. MHccrnemoBaHue 3aBHCHMOCTH TIEpHOJa KoJieOaHUH IMOABEIICHHOTO K
HUTU Tpy3a OT JJIUHBI HUTH.

4. MHccrnenoBaHue 3aBUCHMOCTH MEpUOJIa KOJICOAHUN MPY>KUHHOTO

5. MasTHUKA OT MaccChl rpy3a.

6. IIpoBepka He3aBUCHMOCTH TIEpHOJIa KOJIeOaHMit Tpy3a, MOIBEIICHHOTO
K HUTH, OT Macchl rpysa.

7.  OmnbpIThl, JIEMOHCTPUPYIOIIUE 3aBHUCHMOCTh TepHO/ia KOJIeOaHMit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

8. H3mepeHue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pazoen 10. Inekmpomaznummnoe noine u 371eKmMpPOMAZHUMHbBLE 80JIHbL

DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA

AJIEKTPOMArHUTHBIX ~ BOJIH. [lIkama  AJEKTPOMArHUTHBIX  BOJIH.
Hcnonb30BaHue 2JEKTPOMAarHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BomHOBBIE CBOMCTBA

NogakowdE

CBETa.
Jemoncmpayuu
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBbIe cBOICTBA CBETA.
Jlabopamopnwie pabomul u onvimot



1. W3yueHume CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C  IOMOIUBIO
MOOMIBLHOTO TesedoHa.

Pazoen 11. Ceéemoesuwie a61eHus

JlyueBas  Moxmenb  cBera. Mcrounmkm — cBera.  [IpsmosimHeiHOoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBeTa. [lolHOe BHyTpeHHee
oTpaxkeHue cBeTa. Mcnoib30BaHUEe MOJTHOTO BHYTPEHHETO

OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

Jlmaza. Xox mnyweit B smH3e. OnTudeckas cuctema ¢oToammapara,
mMukpockona u teneckomna (MC). ['na3z kak ontuuyeckas cuctema. bau3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenue Oemoro cBera B crekTp. Omnbitel Heiotona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J{Ucnepcus ceera.

Jlemoncmpavyuu

1. [IpsmonuHeitHOE pacpocTpaHEHUE CBETA.

2. OrtpaxeHue cBera.

3. Tlonmyuenue wu300pakeHU B IUIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nyuyel B coOuparoleit JInH3e.

XoJ Jiy4er B pacCEUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

. Ilpunuun nevictBus poroannapara, MUKpOCKOIA U TEJIECKOMA.
10. Mopuens ri1asa.

11. PasmoxeHue 6ea0ro cBeTa B CIIEKTP.

12. Tlomy4yeHue 6€10T0O CBETA IPH CIOKEHUH CBETA PA3HBIX I[BETOB.

©CoN O~

Jlabopamopnwie padbomul u onvimol

1. HccnenoBaHue 3aBHCHUMOCTH yTrja OTpPaXXEHHs CBETOBOTO Jy4ya OT
yriia najcHusl.

2. U3ydeHue XapaKTEpUCTUK M300pa)K€HUs TMpeaMeTa B IUIOCKOM
3epKalie.

3. MHccremoBanue 3aBUCMMOCTH yIJIa TIPEIOMIICHUSI CBETOBOTO Jyda OT
yria najieHusl Ha TPaHULE «BO3AYX—CTEKIIO.

4. Tlonydenue n300pakxeHUI ¢ MOMOIIbIO COOMpAIOIIEH JTMH3HI.

5. Omnpenenenve (OKYCHOIO PAcCTOSIHUSI U ONTHYECKOM  CHIIBI
coOMparoIiei JTUH3HI.

6. OmnbITHI MO Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnpITHI O BOCHPUSTHIO IIBETA MPEAMETOB MPHU UX HAOIIOJECHUH Uepe3
[[BETOBBIE (DPUIIHTPBHI.

Pa3nen 12. KBaHTOBBIE IBJICHUSA



Omnsitel Pe3epdopaa u mnanerapHas moaens aroma. Moaens atoma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThble CIIEKTPBI.
PannoaktuBHOCTh. Ajbda-, Oera- u TramMma-uznydeHus. CrpoeHue
aTOMHOTO s1pa. HykiioHHas Mozesb aToMHOTO siapa. M30Tonsl.
PannoaktuBHbIe peBpaienus. [lepuon nomypacnanga aTOMHBIX
azep.
SAnepHble peakuny. 3aKOHbI COXpPaHEHUS 3apsIOBOIO U MacCOBOT'O YHCEIL.
OHeprus CBsA3M aTOMHBIX sziep. CBsI3b MacChl U SHEPTUU.
Peakuuu cunTesa u genenus saep. Mctounnku 3neprun CosHIA U 3BE3 .
Anepnas sHepreTuka. [[elcTBUsA paguoOaKTUBHBIX U3IyYEHUN HA
KUBBIE OPraHU3MBI.
Hemoncmpayuu
CrexTpbl U3ITy4YEHHUsI U TTOTJIONICHUS.
CrieKTpbl pa3IMYHbIX ra30B.
CnekTp Bogopo/a.
Habmonienue TpexkoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHU.
Perucrpanus uznydeHus NpUpOIHbIX MUHEPAJIOB U IIPOIYKTOB.
.JIaﬁopaToprle padoThI U ONBITHI
1. HaOnroneHue CIIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUYEHUS.
2. MHccrnemoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHUIIBI 10 TOPMO3ZHOMY
nyTH (1o ¢poTtorpadusim).
3. Usmepenue pagmoakTuBHOTO (HOHA.

okowdE



Ilnanupyemblie pe3ybTaThl peaiM3allud NMPOrpaMMbl 1O NpPeAMeTy
«DU3MKa» HA YPOBHE OCHOBHOTI'0 00111ero 00pa3oBaHus

N3yuenue yuebHOro npeamera «Pu3nka)» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOHKHO OOECNeYnBaTh JOCTHUIXKEHUE CIEAYIONIMX JIMYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB.

JInyHOCTHBIE pPe3y/IbTAThI:

1. ITampuomuueckoe éocnumanue:

®  [pOSBJIEHUE HHTEpPECa K HUCTOPUA H COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3HUECKON HAYKU;

®  [ICHHOCTHOE OTHOLIEHHWE K JOCTH)KCHHSIM POCCHUHCKHX YUEHBIX-
(bU3UKOB.

2. I'pasrcoanckoe u Oyxo6HO-HPABCMEEHHOE 60CRUMAHUE:

®  TOTOBHOCTH K AKTUBHOMY Yy4acTHIO B 00CyKJI€HUU
OOILIECTBEHHO3HAYMMBIX W 3TUYECKHX MpPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

®  OCO3HAaHHE  BAXHOCTH  MOpPAJIbHO-3TUYECKHX  IPUHLHUIIOB B
JEATEIbHOCTH YYEHOTO.

3. Icmemuueckoe gocnumanue:

®  BOCHpPUATHE JICTETHMUECKUX KayecTB (U3MUECKONM HayKu: ¢
TFapMOHUYHOT'O MIOCTPOEHMS], CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH.

4. Ilennocmu HayuHO20 NOZHAHUA:

®  OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTAa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMHM, BAXXHEWILIEW COCTABIISIOLIEH
KYJbTYPBHI;

®  pa3BUTHE Hay4YHOMU 1r0003HATEIBHOCTH, UHTEpEca K
UCCJIEI0BATEIBCKON AEATENBHOCTH.

5. @opmuposanue Kyabmypel  300p06bA U  IMOUUOHATLHO20
onazonoayuus:

®  OCO3HAaHHWE ILIEHHOCTU O€30MacHOro o0pas3a *U3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIIHUX yCIIOBUSIX;

e  copMUPOBAHHOCTH HaBBIKA PedIICKCHH, MPU3HAHUE CBOETO TpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y Ipyroro 4yeiaoBeka.

6. Tpyooeoe éocnumanue:

®  AKTHBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a7ay (B paMKax CEMbH,
IIKOJIBI, TOpOJAa, Kpasi) TEXHOJOTHMYECKOW | COIMAJIbHOW HAalpaBJICHHOCTH,
TPEOYIOIIUX B TOM YHUCIe U (U3UIECKUX 3HAHUM;

® HHTEpeC K MPAKTUYECKOMY H3YUYEHHUIO MNpoQeccuil, CBSI3aHHBIX C
(bu3uKOn.

7. DKonozuueckoe socnumanue:



®  OpHUCHTAIs Ha MpUMEHEHUEe (GU3NIECKUX 3HAHUN JJIS PEIICHUS 3a1a4
B 00JIaCTH OKpY)KalIleHd cpeapl, IJIAHHPOBAHUS TOCTYIIKOB M OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsI OKPYKAIOIIECH CPEeJIbl;

®  0OCO3HAHHE TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM U ImyTen
WX PEILICHMUS.

8. Aoanmayusn obyuarouwiezoca K UBMEHAOUWUMCA YCA10BUAM COUUATLHOUL
U npupooHoIl cpeovl:

e  TOTpPeOHOCTHh BO B3aMMOJICHCTBUU MPU BBIMOJHEHUHN HCCIEIOBAaHUN U
MPOEKTOB (PU3MUECKOMN HAIIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHUX;

®  TIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4YEpe3 MPAKTUYECKYIO
JIeSITEIbHOCTD;

e 1OTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMyIUpOBaTh UACH, TOHATHUS, TUIIOTE3bI O GPU3UUECKUX 00BEKTAX U SABJICHUSX;

®  OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
00JacTH (PU3UKHY;

®  IUIAHUPOBAHHE CBOCTO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PU3MUECKUX
3HAHUI;

®  CTpEeMJICHHE aHAJIU3UPOBATh U BBISABISATH B3aUMOCBSA3U MPHUPOJIBI,
o0111ecTBa U YKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NYECKUX 3HAHUM;

®  OIICHKA CBOMX JEHUCTBHUM C YYETOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00QIBbHBIX TIOCICACTBUI.
MeTanpeaMeTHbIe pe3yJbTaThl:
YHuBepcajJbHbIe NO3HABATEIbHBbIC 1eCTBUS

ba3zoevie nozuueckue oeiicmeusn:

®  BBUIBJSITh M XapaKTePHU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

®  YCTaHABJMBATh CYIIECTBEHHBIN MPU3HAK KiIacCcU(PUKAIMU, OCHOBaHUS
JU1s1 0000IIEHNS ¥ CpaBHEHUS,

®  BBIABISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
(dhakTax, TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3UICCKUM SIBJICHUSIM;

®  BBISBJSITh  NPUYMHHO-CIICICTBEHHBIE  CBA3M  IPU  HU3YYCHUU
dbu3nyecKux SBJICHUM W TMPOIECCOB; JejaTh BBIBOABI C HCIIOJIb30BaHUEM
JNETYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIIOUEHWN, BBIJBUTaTh TUIOTE3bI O
B3aMMOCBS3SIX (PU3MUECKUX BEJIUYUH;

®  CaMOCTOSITEIPHO BHIOMPATH CHOCOO perieHus y4eOHou (u3nuecKoin
3aaun  (CpaBHEHHME HECKOJBKMX BapHaHTOB peElIeHHs, BBIOOp Hambolee
MOAXOJAIIETO C YYETOM CaAMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPHUEB).

bazoevie uccneoosamenvckue oeiicmeust:

®  UCIIOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUM  HHCTPYMEHT
MTO3HAHUS;

®  [POBOJUTH IO CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIN (PU3NYECKUN IKCIIEPUMEHT, HEOOJBIIOE UCCIeAoBaHNEe (PU3NIECKOTO
SIBIICHUS,;



e  OIICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

®  CaMOCTOSITENIBHO (QOpPMYyIHpPOBaTH OOOOIIEHUS W  BBIBOABI 110
pe3ynbTaTaM NPOBEAEHHOTO HAOJIIOAECHHUS, ONIBITA, UCCIEAOBAHMS;

®  [POTHO3MPOBATh BO3MOXHOE JAalibHEiIIee pa3BUTHE (DU3HMUECKUX
MPOIECCOB, a TaKXK€ BBIABUTaTh MPEANOJIOKEHUS 00 HMX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

®  [PUMEHATH pa3IUYHble METOJbl, MHCTPYMEHTBHl U 3aIlpoChl MpHU
noucke W 0TOope MH(MOPMALUK WM JaHHBIX C Y4ETOM MPEHSIOKEHHON yueOHOU
dbuznyeckoit 3a1a4u;

®  AHAIM3HUPOBATH, CHCTEMAaTHU3HPOBATh U WHTEPIPETUPOBATH
uHGOPMAIIUIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

®  CaMOCTOSITEIBHO BBIOMPATh ONTUMAJIBHYIO (OpMY THIpE/ICTABICHUS
uHOpMAIMU U WLIIOCTPUPOBATh pEIIAeMble 3aJa4l HECIOKHBIMH CXEMaMH,
JUuarpaMMamu, MHOU Tpadukoil 1 uX KOMOMHAIUSIMU.

YHuBepcajibHble KOMMYHUKATUBHBIE 1eCTBUS

Obwenue:

e B Xxole oOOCyxaeHus ydyeOHOro Marepuaiia, pe3yJbTaToOB
7a00paTOpHBIX PabOT U MPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOu
TEMBbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha pEIICHHE 3a7aud U TOJAep KaHHe
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

®  COMNOCTaBJATb CBOU CYXACHHS C CYKICHUSMH JIPYIrUX YYaCTHUKOB
Juanora, oOHapyKMBaTh pa3IM4yKie U CXOACTBO MO3UIIMIL;

®  BBIpaXaTh CBOIO TOUKY 3PCHUSI B YCTHBIX U MMHUCbMEHHBIX TEKCTaX;

e  TyOJIMYHO TPENCTABIATH PE3YJIbTaThl BBIMOJHEHHOTO (DHU3MUECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA).

Coemecmnasn deamenvHocmp (COmpyoOHUUECHE0):

® [IOHMMaThb H  HCIOJb30BaTh TNPEUMYIIECTBA KOMAaHJAHOW U
WHUBUTyaJIbHON PaOOThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM MPOOIEMBI;

® T[PUHMMATHh 1€ COBMECTHOM JI€ATEILHOCTH, OPTraHW30BHIBATH
JNEUCTBUS MO €€ JOCTHKEHUIO: pPAacHpelensTh POJU, OOCYXIaTh MPOIECChl U
pe3ynbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

®  BHITNIOJHATH CBOKO YacCTh PaOOTHI, IOCTHUTasi KAYECTBEHHOTO PE3yJIbTaTa
M0 CBOEMY HAIPaBJICHUIO W KOOPAWHUPYS CBOM JACHCTBUS C JPYTUMH UYJIEHAMU
KOMaH/IbI;

e  OIICHMBATh KAUE€CTBO CBOETO BKJIJa B OOIIMNA MPOIYKT 1O KPUTEPUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aHMMOCHCTBHSI.
YHuBepcaJbHbIe peryasiTUBHbIC 1eHCTBUS

Camoopeanuzayusn:

®  BBIBJATH MPOOJEMBbl B IKU3HEHHBIX H YYEOHBIX CHUTYaIUsX,
TPeOYIOMUX IS PEIICHHs] (PU3NUECKUX 3HAHHM;



®  OpHUCHTHPOBATHCS B pA3UMYHBIX TMOAXOJAX MPHUHATHS pPEIICHUN
(MHIMBUAYaTbHOE, IPUHSATHE PEILICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIOo);

®  CaMOCTOSITEIBHO COCTABJISTH aJTOPUTM pEIICHUs (PU3NYECKON 3a1aun
WIM TUIaHA HWCCIEAOBAHHMS C YYETOM HUMEIOIIUXCSA PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPEIIaraéMbie BApUAHTHI PEIICHUN;

e  J1enaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camokonumpons (peghiexcus):

®  JlaBaTh aJICKBAaTHYIO OIICHKY CHUTyallud W TMpeajiaraTh IUIaH €€
U3MCHEHMUS;

®  OOBACHATH MNPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHS) pe3yJIbTaToB
NEeSATeTLHOCTH, JaBaTh OIIEHKY MIPHOOPETEHHOMY OIIBITY;

® BHOCHTh KOPPEKTHBBI B JIEATCIBHOCTH, (B TOM YHCIE B XOJI
BBITIOJIHEHUS (DU3UYECKOTO HCCIACAOBAHUS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEIHCTB, U3MEHUBIINXCSI CUTYAIlMM, YCTAHOBJIECHHBIX OMIMOOK, BO3HUKIIIHUX
TPYAHOCTEN;

®  OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

IMOUUOHANbHBLIL UHMEIIEKNL:

® CTaBUTh ceOS HAa MECTO JPYroro dejloBeKa B XOAC CIopa WIH
JTUCKYCCUHY Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTUKY JIPYTOTO.

Ilpunamue ceds u opyzux:

®  MpuU3HaBaTh CBOE MPABO HA OMIMOKY MPU pelIeHUN PU3NYECKUX 3a7a4
WJIM B YTBEPXKIACHUSIX HA HAYYHBIC TEMBI M TAKOE YK€ MIPaBo JIPYroro.

IIpeaMeTHbBIE pe3yabTaThI

7 KJacc

[IpenmeTHbIC pe3yIbTaThl Ha 6a30BOM ypOBHE JTOTKHBI
OTpakaTbc(HOPMHUPOBAHHOCTD y OOYJAIOIIUXCS YMEHUH:

®  ucnonv3zoeamsv noHamusa:HU3NUECKUE W XUMUYECKUE SIBIICHUS;
HaOJIOICHUE, PKCIIEPUMEHT, MOJIEb, TUIIOTE3a; CAMHUIIBI (U3MUECKUX BEITUYHH;
aToM, MOJIeKyJla, arperaTHble COCTOSIHHS BemecTtBa (TBEpAOE, JKUIKOE,
ra3oo0pasHoe); MeXaHW4YeCKOe JIBWKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHS, PaBHOJACHCTBYOIIas cwi, Aehopmanus (ympyras,
IIaCTUYECKast), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

o  paznuuams aeneHun:(Iupdy3us; TEMIOBOE JBUKEHUE YaCTHIL
BEIICCTBA; PAaBHOMEPHOE JBIIKCHHE; HEPAaBHOMEPHOE IBWIKCHHE, WHEPIIHS;
B3aMMOJICHCTBHE TeIl; pABHOBECHE TBEPIBIX TEJ C 3aKPETUIEHHON OChIO BPAIICHUS;
nepenavya aBleHUS TBEPABIMH TelaMH, JKUIKOCTSIMH M Ta3aMH;, aTMochepHoe
JaBJICHUE; TIJIaBAaHUE TEJN, MPEBPAICHUS MEXaHUYECKOW YHEPTHH) MO OMHCAHUIO
WX XapaKTEepPHBIX CBONCTB W HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIOUIUX JTAHHOE
buznyeckoe sBICHUE;

®  pacno3naeamsp TIPOSBICHHE W3YYCHHBIX (PU3NUYECKUX SIBICHUN B
OKpY)KalIlleM MHpe, B TOM 4Hcie (U3nuecKkue SBICHHUS B MPHUPOJE: MPUMEPHI
JBUKCHHSI C Pa3IMYHBIMH CKOPOCTSIMHU B JKMBOW M HEKHMBOW NMPHUPOJE; JCHCTBHUE



CWJIBl TPEHUS B TIPUPOJIC U TEXHUKE; BIUSIHUE aTMOC(EPHOTO JTABJICHHS HA )KHBOU
OpraHu3M; IUIaBaHHE pbIO; phIUard B TeEJI€ YEJIOBEKAa; MPU 3TOM IEPEBOAUTH
MPAKTUYECKYIO 3a/1auy B YYEOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU
bu3NYeCcKuX SBJICHU;

®  onucwlgamp W3YYCHHbIC CBONCTBA Tel U (PU3MUECKHUE SBICHHUS,
UCTIONB3YS (pu3MUecKkre BEeTHMYUHBI (Macca, 00BhEM, TUIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tela,
CUJIa TPEHUS, JIaBjieHUE (TBEPIIOTO Tela, )KUJIKOCTH, T'a3a), BHITAJIKMUBAIOIIAS CHUJIA,
MeXaHU4ecKas pabdoTa, MOIIHOCTh, IJIEYO CHJIIBI, MOMEHT CHJIbI, KO3(PQPHUIIUCHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAs U MOTECHIIMAIbHAS SHEPTus); NpU
ONMCAHWH TIPABWJIBHO TPAKTOBATh (PU3MYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYHH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOAUTHh (OPMYIIbI,
CBSI3BIBAIONIUE JIAaHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYUMHAMHU, CTPOUTD
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

®  Xapaxmepu3oeamp CBOMCTBA Tel, PU3NUECKUE SBJICHUS U IMPOLECCHI,
UCIIOJIB3Ys MpaBuja CIOXKEHUs Cui (BAOJL OAHOM mpsiMoit), 3akoH ['yka, 3aKoH
[lackang, 3akoH Apxumena, MPaBUIO paBHOBECHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXPAaHEHUsS MEXaHWYECKOW SHEpPruu; Npu STOM
J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

®  00bacnHamb PU3NYECKUE SABICHUS, TPOLECCH U CBOKWCTBA TEJ, B TOM
yucjie€ M B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTh OOBsICHEeHHWE u3 1—2
JIOTUYECKUX IIaroB ¢ OMopoit Ha 1—?2 W3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHUM,
bu3MYeCcKuX 3aKOHA WIH 3aKOHOMEPHOCTH;

®  pewamp PaCUYETHBIC 337a4M B 1—2 NENCTBUS, UCIOIb3Ys 3aKOHBI U
dbopmyIibl, CBs3BIBAONIME (PU3NUECKHE BEIMYUHBI: HAa OCHOBE aHaIW3a YCJIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, TMOJACTABIATh (PU3NYECKHE BEIUYHHBI B
dbopMyJibl U TPOBOAUTHL PACUETHI, HAXOAUTh CIPABOYHBIC JaHHBIE, HEOOXOIUMbIC
JUISL pelieHusl 3a7ad, OLIEHMBATh PEATUCTUYHOCTh TOJYYEHHOW (U3HUECKOU
BEJINYUHBIL;

®  pacno3nasamp TPOOJIEMbI, KOTOPHIE MOKHO PELIMTHh MPH MOMOIIU
(GU3MYEeCKUX METOJIOB; B OIKMCAHUM WCCJICIOBAHUS BBIICTSATH MPOBEPSIEMOE
NpEANoJIOKEHUe (TUIMOTE3y), pa3nyaTb W HHTEPHPETUPOBATH MOJTYUYEHHBIN
pe3ynbTaT, HAXOJAUTh OUTMOKHU B XO/JI€ OMbITA, /1eJIaTh BHIBOABI [0 €r0 pe3yJbTaTaM;

®  npoeodumdp ONBITHL NO HAOTIOJEHUIO (PU3NYECKUX SBICHUN WIH
bu3nueckux CBOMCTB Ten: (POpMylIHpOBaTH MPOBEPSEMBIE TMPEINOJIOKEHUS,
coOupaTh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYy10BaHHUSI, 3aIIUChIBATh X0/ OIbITa U
(GbopMyIHpPOBaTH BHIBOIHI,

®  @bINONHAMY TIPIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHU, MACChl Tea,
00BéMa, CHJIBI U TEMIEpaTyphl C WCIOJIH30BAHMEM AaHAJIOTOBBIX U IH(PPOBBIX
puOOPOB; 3aMUCHIBATh MOKa3aHUS MPUOOPOB C y4ETOM 3a7aHHOU aOCOTIOTHOM
MOTPEIIHOCTH U3MEPEHNUN;



®  npoeodump VCCIEAOBAHWE 3aBUCHUMOCTH OJHOM  (husmueckon
BEJIMYUHBI OT JIPYroi ¢ UCHOJIB30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH
PaBHOMEPHO [IBIDKYIIETOCS Teja OT BPEMEHM [IBIJKEHUS Tela; CUJIbl TPEHUs
CKOJIBKEHHUSI OT CHJIbl JaBJCHHS, KadyecTBa OOpaOOTKM IMOBEPXHOCTEH Tell H
HE3aBUCUMOCTH CWJIbI TPEHUs OT IUIOMIQd CONPUKOCHOBEHHUS TEJl; CHJIbI
YyIOPYrOCTH OT Y/UIMHEHUS TPYXUHBI, BBITAIKUBAIOMICH CHJIBI OT 00bEMa
NOTPYKEHHOW YacTH Tejla U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTH OT
IUIOTHOCTHU TeNa, OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJIO; YCIOBUH TUIaBaHHUS
TEJ, YCJIOBUM paBHOBECUsI pblyara M OJIOKOB); y4acTBOBaTh B IJIAHUPOBAHUU
y4e0HOTro HCCIeA0BaHUsA, COOUpaTh YCTAHOBKY M BBIMOJIHIATH U3MEPEHHUS, CIEAys
NPEJIOKEHHOMY TUIaHy, (DUKCHUPOBATH pPe3ybTaThl MOJYyYEHHOW 3aBUCHUMOCTHU
¢u3nyecKux BEIMYMH B BUJEC MPEAJIOKEHHBIX TaOMUl U TpaduKoB, JA€IaTh
BBIBO/IbI 110 pE3yJIbTaTaM MCCIIEOBaHMS;

®  npo6oOump KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUUH (IJIOTHOCTh
BELIECTBA JKUAKOCTH W TBEPJIOTO Teja; CUJA TPEHUS CKOJIbKEHUS; JaBJICHUE
BO3/[yXa; BBITAJIKUBAIONIAS CHJIA, ACHCTBYIOIIAs Ha MOTPYKEHHOE B KHUIKOCTh
TEN0; KOIPPUUMEHT TOJIE3HOTO JIEUCTBHS MPOCTBIX MEXAHU3MOB), CIEAys
OPEIJIOKEHHOW  MHCTPYKIMU: TPU  BBIMOJTHEHHH  HW3MEPEHHH  coOmpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOMW BETMYUHBI

®  (coOmwoams TIpaBUJIA TEXHUKA O€30MACHOCTM IMpu padbore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

®  yKazvlgamdp TPUHLUUOBl JIEHCTBUS MPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoOMETp,
phIYar, TOABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

®  Xapaxmepu3oeamp TIPUHIMIB JEUCTBUS HW3YYCHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOI HAa WX OMUCAHUS (B TOM YHCIE: MOIIIUITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUN TIPEecC, MaHOMETp, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMETp), MCIOJb3ysd 3HAaHUS O CBOMCTBAaX (HU3MUECKUX
SIBJICHUH 1 HEOOX0IMMBbIEe (PU3NUECKHE 3aKOHBI, U 3aKOHOMEPHOCTH;

®  npueodums TIpUMEPHl / HAXOAUTh HUH(POPMAIMIO O MpUMEpax
IPAKTHYECKOTr0 MCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM XKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudoOpaMu M TEXHUYECKUMHU
yCTPOMCTBAMH, COXPaHEHHUS 3I0POBbSI W COONIONCHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

®  ocywecmenams 0TOOP NCTOUYHUKOB MHpOpManmu B cetn MIHTEepHET B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUM
U MyTEM CPAaBHEHUS PA3IMYHBIX MCTOYHHUKOB BBIACISATH HMHPOpPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

®  ucnonv3oeams TPU BBHINOJIHEHWH YUYEOHBIX 3aJaHUl Hay4dHO-
MOMYJISIPHYIO JINTEPaTypy (U3HUECKOTO COJEp)KaHWs, CIPaBOYHBIE MaTepUabl,
pecypcbl cetu HWHTepHeT; BiageTh MNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

®  co30asamp COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILICHUS
Ha OCHOBE 2—3 HCTOYHHKOB HHGpOpManuu (U3HUECKOTO COAEP)KAHUSA, B TOM



yuciae MyOJIMYHO JenaTh KpPaTKHE COOOIICHHWsS O pe3yjbTaTaX NPOEKTOB WIIU
y4eOHBIX HCCICIOBAaHWM; TIPH 3TOM TPAMOTHO HCIIOJIb30BaTh HW3YYEHHBIN
NMOHATUMHBIM  ammapaT  Kypca  (U3MKH,  CONPOBOXJAATh  BBICTYILICHUE
MIPE3CHTALIUEN;

® @pUd  BBINOJHEHUH  Y4YEOHBIX  TPOCKTOB W  HCCIICIOBAHUI
pacnpedenamsb OOSI3aHHOCTH B TPYyNIEe B COOTBETCTBUM C ITOCTaBICHHBIMU
3ajJjayaMM, CJICMTh 3a BBIINOJHEHHEM IIJlaHa JCHMCTBUM, aJCKBaTHO OICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYMIbI; BHICTPAaUBAaTh KOMMYHUKATHUBHOE
B3aUMOJICUCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIMX.

8 kiace

IIpeameTHbIE pE3yNbTATHI Ha 0a30BOM YPOBHE JTOJIKHBI
OTpakaTbc(HhOPMUPOBAHHOCTh Yy O0OYHAIOIIUXCS YMEHUM:

®  ucnoav3oéamp TIOHATHI: Macca W pasMepbl MOJIEKYJ, TEIJIOBOE
JBWKEHWE  aTOMOB M MOJIEKYJ, arperatHble  COCTOSIHMS ~ BEILECTBA,
KPUCTAJUIMYECKHE WU aMOp(HBbIE Teja, HACHIIICHHBIH W HEHACBILIEHHBIN TMap,
BJIQXKHOCTh BO3/lyXa; TEMIIepaTypa, BHYTPEHHSS SHEPrus, TEIIOBOM JIBUTaTEb;
AIIEMEHTAPHBINA D3JEKTPUUYECKUNA 3apsij, JJIEKTPUUECKOE TI0Jie, MPOBOJHUKH U
JUAJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE T0JIE;

*  paziuuamo ABJICHUS (TeroBoe pacuIMpeHue/cxxaTue,
TEIUIonepeaaya, TEIUIOBOE PAaBHOBECHE, CMAauyMBaHUE, KallWJULIPHBIC SIBJICHUS,
UCIIapeHue, KOHJEHCAlUs, I[UIaBJIeHHe, KpucTamiuzauus (oTBepAeBaHUE),
KWIIEHWE, Temonepenada  (TEIIONPOBOJHOCTb, KOHBEKLMS, M3Jy4YEHUE);
NIEKTpU3aLUsl TEJ, B3aUMOJCHCTBHE 3apsA/l0OB, JACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aNMOJEHCTBAE MArHUTOB, JE€HCTBUE MATHUTHOT'O IOJIS Ha
IMPOBOJHUK C TOKOM, DJIGKTPOMarHUTHasT HWHIAYKUMS) TO ONHCAHUIO HX
XapaKTEepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(bu3nUecKoe SIBJICHHUE;

®  pacno3nasamsp TPOSABICHHE W3YYEHHBIX (PU3NYECKUX SIBICHUN B
OKpYXalollleM MHUpe, B TOM 4YHuCI€ (QPU3NYECKHE SBICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KalWJULIPHBIE SBJICHHUS B MPUPOJE, KPUCTAILIBI B
npupone, wuznyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl,
oOpa3oBaHHME pOCHI, TYMaHa, UHEs, CHETra; JJIEKTPUUYECKUE SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO >KUBBIX OPraHM3MOB; MAarHUTHOE Moje 3eMiH, Apei( MOIHCOB,
pOJIb MAarHUTHOTO TMOJISI JUISl JKW3HM Ha 3emile, NOJSIPHOE CHUSHHE; IMPU 3TOM
NEPEeBOAUTh MPAKTUUYECKYI0 3aJady B Y4eOHYI0, BBIICNATH CYUICCTBEHHbIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHUI;

®  onucwlgamb W3YYCHHbIC CBOICTBA Tel M (PU3UYECKHUE SIBIICHUS,
UCTIONBb3ysl  (pu3nMyeckue BeIWYUHBI (Temmeparypa, BHYTPEHHSISI DJHeprus,
KOJIMYECTBO TEIUJIOThI, YZAEJIbHAas TEIIOEMKOCTh BELIECTBA, YyeJbHAas TEIuoTa
IUTABJICHUS, YZeNIbHAs TEIUIOoTa MapooOpa3oBaHus, YJENbHas TEIUIOTa CTOpaHUs
TOIINBA, KO3 (PUIIMEHT MONE3HOT0 ACUCTBUS TEIIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsii, CHJa TOKa, 3JIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBIIEHUE MPOBOJHUKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,



paboTa M MOLIHOCTHh JJIEKTPUYECKOrO TOKA); IPH ONUCAHUU MPABHIBHO
TpakToOBaTh (PU3UYECKUNA CMBICH MCHOJIb3YEMbIX BEJIMYUH, OOO3HAYEHUA W
CAUHUIIBI (DU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbl, CBS3bIBAIOLIME JaHHYIO
bu3MUeCcKyl0 BEMYUHY C JAPYTUMH BEIUYMHAMH, CTPOUTH Ipa@UKU H3yUEHHBIX
3aBUCUMOCTEHN (PM3NYECKUX BEITUUHH;

®  Xapaxkmepu3oeamp CBOWCTBA Tell, PU3NYECKUE SBJICHUS U MPOIECCHI,
WCIIOJIB3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEILECTBA, MPUHLHUII CYNEPINO3ULIUHA TMOJed (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHUs 3apsna, 3akoH OMa JuIs yyacTka Lend, 3aKkoH Jxoynsa-Jlenna, 3akoH
COXpaHEHHUsl HHEPTUH; MPU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa H
3aIUCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

®  00vaAcHamp HU3NYECKUE MPOLIECCH] U CBOWCTBA TeJl, B TOM YMCIE U B
KOHTEKCTE CHUTyallU MPAaKTUKO-OPUEHTHPOBAHHOIO  XapaKTEpa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh 00BSICHEHNE U3 1—2 JIOTMYECKUX 11aroB
c onopoil Ha 1—2 H3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

®  pewamp PACUYETHBIC 331a4M B 2—3 JIEUCTBUS, UCIIOIb3Ys 3aKOHBI U
dbopMmyIibl, CBs3BIBAIONINE (PU3NUECKHE BEIWYMHBI: HAa OCHOBE aHajIu3a YCJIOBUS
3a1a4  3aAIMACHIBATh KPATKOE YCIOBHE, BBISABIATH HEAOCTATOK JAHHBIX JUIA
pelIeHus 3a7auu, BHIOMPaTh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl €€ peLIeHMs,
IPOBOAUTH PACUETHI U CPABHUBATH MOJyUEHHOE 3HaYCHUE (DU3HMUECKON BEIMUMHBI
C U3BECTHBIMU JAHHBIMU;

®  pacno3nasamp TPOOJIEMbI, KOTOPHIE MOKHO PELIMTHh MPHU IMOMOIIU
(Gu3MYEeCKUX  METOJIOB; HCHOJb3ysl  ONWCAHWE KCCIIEOBAaHUS, BBIICIATh
IIPOBEPSAEMOE TPEAIIOJNIOKEHUE, OLECHUBATh IPABWIBHOCTh MOPSAJIKA MPOBEACHUS
VCCIIEIOBAHNSI, 1€JIaTh BBIBOJBL;

®  npoeodumdp ONBLITHI MO HAOTIOAEHUIO (PU3NYECKUX SBICHUN WIH
¢uznyeckux CBOWCTB Ten (KamWUISPHbIC SIBJICHHS, 3aBUCUMOCTb JIaBJICHMUS
BO3/1yXa oT ero o0bEMa, TEMIIEPATYPHI; CKOPOCTH rpoiecca
OCTBhIBaHMsI/HArpeBaHusl NpPU H3JIYYEHUU OT LIBETa M3JIydarollel/MorIomaronie
MOBEPXHOCTH; CKOPOCTh UCMAPEHUS BOABI OT TEMIEPATYPHI JKUIKOCTH U IIJIOIIATN
€€ MOBEPXHOCTHU; IEKTPU3ALMA TEJI U B3aUMOJCHCTBUE DIIEKTPUUECKUX 3apsiA0B;
B3aUMOJICVCTBUE IIOCTOSSHHBIX MAarHUTOB, BHU3yaJHM3alls MarHUTHBIX IOJIEW
IOCTOSIHHBIX MAarHUTOB; JEHCTBHS MAarHUTHOIO TOJII HAa IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHWTA, CBOMCTBA DJIEKTPOABUTATElNl IOCTOSHHOTO TOKA):
bopMyaMpoBaTh MPOBEPSIEMbIE MPEANOJIOXKEHUS, COOMpaTh YCTAaHOBKY U3
MPEAIOKEHHOTO0 O00OpYAOBaHMs; ONUCHIBATH XOJ ONBITa U (POPMYJIHPOBATH
BBIBOJIBL;

®  gblNOAHAMYB TIPSIMBIE W3MEPEHHUS TEMIIEPATYPhbl, OTHOCUTEIBHOU
BJIQXKHOCTH BO3/lyXd, CUJIbI TOKA, HANPSDKEHHUS] C HCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYUKOB (PU3NYECKUX BEIMYUH; CPABHUBATH PE3YIbTAThl U3MEPEHUIN
C y4€TOM 3a7aHHOM a0COFOTHOM MOTPEITHOCTH;

® MPOBOAMTb HCCIEIOBAaHUE 3aBUCHUMOCTH OAHON  (usmueckoin
BEJIMYMHBI OT JPYrol C HUCHOJIb30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTD



CONPOTHUBJIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAANA IONEPEYHOIO CEUEHHUs U
yAEIBHOTO COIMPOTUBIICHUS BEUIECTBA MPOBOJHMKA; CHJIBI TOKAa, UAYILIETO uepes3
MIPOBOJIHUK, OT HANPSKEHUS Ha MPOBOJIHUKE; UCCIIEIOBAHKE MTOCIEI0BATENLHOTO U
napajyieIbHOTO  COEJUHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBIMIOJIHATH MU3MEPEHUS, ClIeysl MPE/JIO)KEHHOMY IUIaHY,
(buKCUpOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBUCUMOCTU B BUJE TAOJIUI] U TpadUKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

®  nP0o60OUmMdb KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEIMYMH (yAeJbHAs
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJHE€Ayd NpPEMIOKEHHOW WHCTPYKIMH, W BBIUHCIATh 3HAYECHHE
BEJTUYNHBL;

®  coOnwoams TIpaBUJIA TEXHUKA O€30MaCHOCTH Ipu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

®  Xapakmepu3zoeamp TPUHLMIBI JEUCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX ONUcaHus (B TOM YHUCIE: CHUCTEMA
OTOIUIEHUSI JIOMOB, THIPOMETp, IapoBas TypOHMHA, amMIepMETp, BOJBTMETD,
CUETUMK  JJIEKTPUYECKOM  SHEPIrUM,  DIEKTPOOCBETUTENbHBbIE  MIPHOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUECKHE TPEIOXPAHUTEIH;
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IMOCTOSHHOTO TOKAa), HUCHOJb3ysl 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

®  pacno3nasamsp NPOCTbIE TEXHUUECKUE YCTPOWCTBA U U3MEPUTEIIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TepMOMETD,
TEPMOC,  MCHUXPOMETpP, TUIPOMETP, JIBUTraTtelb BHYTPEHHEr0  CropaHus,
ANEKTPOCKOI,  PEOCTaT); COCTABJSATH CXEMbl JJIEKTPUYECKHX Lenel ¢
MOCJIEIOBATENbHBIM W NapaJJICNbHBIM COEIMHEHHEM 3JEMEHTOB, pasiinyas
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;

®  npueodump  TPUMEPBHI/HAXOAUTH HMHPOPMALMIO O  MpUMEpax
IPAKTUYECKOIO UCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM XKU3HU IS
oOecrieueHus: 0E30MAaCHOCTH TMpU OOpalieHuu ¢ TpudoOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, COXpPaHEHHUS 370POBbsi U COONIIONEHUS HOPM SKOJIOTHYECKOIO
IOBEACHUS B OKPYXKAKOLIEH CPEJIE;

®  ocywecmenamp TOUCK WH(POpPMALUU (UBNYECKOTO COJEPKAHUSA B
ceru MHTepHeT, Ha OCHOBE UMEIOIIMXCSI 3HAHUM U IYyTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX HCTOYHMKOB BBIACNSATH HH(DOpPMAIMIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

®  ucnoav3oeamp TPU BBHINOJHEHWM YYEOHBIX 3alaHUM  HAy4YHO-
HOMYJISIPHYIO JINTEpaTypy (U3HUECKOro COJEp)KaHus, CIpPaBOYHbIE MaTepuabl,
pecypcsl cetu IHTepHeT; BiameTh mNpuEMaMHM KOHCIEKTUPOBAHMSI TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

® co30asamp COOCTBEHHbIE THCBMEHHbIE M KpaTKUE€ YCTHbBIE
coobmieHus, 0600mas UHPOPMALMIO U3 HECKOJBKUX HCTOYHUKOB (DHU3UUYECKOTO
CoJlep>KaHMsi, B TOM YHCIIE MyOJIUYHO MPEACTABISTh PE3YJIbTAThl MPOSKTHON WM
UCCJIEIOBATENbCKOW  JEATEIbHOCTH; TMPU HATOM TIPaMOTHO  HCIOJIb30BaTh



U3YyYEHHBI NOHATUWHBIN anmapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIUJICHHE
MIPE3CHTALIUEN;

®  [IpU BHIIOJHEHUM Y4E€OHBIX MPOEKTOB U UCCIENOBAHUM (PU3MUECKUX
IPOLECCOB  pacmHpeneysiTb O00d3aHHOCTH B TIpynne B COOTBETCTBUU €
IIOCTABJICHHBIMHA 337ja4aMM, CJICIUTH 3a BBIIOJHEHHEM IUIAHA JEUCTBUM U
KOPPEKTUPOBATh €r0, aJIEKBaTHO OLICHHBATh COOCTBEHHBIN BKJIAJ B JI€ATEIbHOCTh
IPYIIBL, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE, IPOSIBIASL TOTOBHOCTD
paspemarh KOHQIUKTHI.

9 kJ1ace

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(OpMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:

®  ucnoav3oéamp TIOHATHS: CUCTEMa OTCYETA, MATEpPHAIbHAs TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, Aepopmanus (ynpyras,
IUIACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3ku; UEHTP TAKECTU; a0COIIOTHO TBEPJIOE TENO, UEHTP TAKECTH TBEPAOTO
TeJla, PaBHOBECHE; MEXAHUYECKUE KoJieOaHUsT W BOJHBI, 3BYK, MH(pPa3ByK U
yIBTPA3BYK; AJEKTPOMATHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTalIbHO30PKOCTh, CIEKTPHl UCIYCKAaHUS U IMOTJIOIIECHHUS; anbda-,
0eTa- U TaMMa-u3Iy4YeHuUs, U30TOMbI, IAEPHAS YDHEPreTHKA;

*  paziuuamo SBJICHUS (paBHOMEpHOE U HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
cBOOO/IHOE  TaJeHHe TeJl, pPaBHOMEPHOE JBWKEHHE 10  OKPYXHOCTH,
B3aMMOJICHCTBHE Te€J, PpEaKTUBHOE JABI)KEHHE, KOJIEOATeIbHOE JIBHIKEHHUE
(3aTyxaroIue U BoIHYK/ICHHbIE KOJIeOaHuUs),

®  PpE30HAaHC, BOJHOBOE JIB)KEHHE, OTPAKEHUE 3BYKa, MPSMOJMHENHOE
pacnpocTpaHEHUE, OTpPaXEHUWE M TPEJIOMIICHHE CBETa, IIOJIHOE€ BHYTpPEHHEE
OTpa)X€HUE CBETA, Pa3JI0KeHUE OEJI0ro CBETa B CIIEKTP U CII0KEHHUE CIEKTPATbHBIX
L[BETOB, JUCIEPCHs] CBETA, ECTECTBEHHAs pPaJUOaKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaTOro CIeKTpa U3JIyYeHHs ) 0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U

® Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUMX JaHHOE (pu3nueckoe
SIBJICHHUE;

®  pacno3nasamp TIPOSIBICHUE W3YYCHHBIX (U3MUYECKUX SBICHUM B
OKpYXaroleM MUpe (B TOM yucie (pU3MYECKUE SIBICHHUS B TMPUPOJE: NMPUIUBBI U
OTIIUBBI, ABMKeHUE TUIaHEeT COMHEYHOM CHUCTEMBbI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YJIbTPa(HUOJIETOBOTO W PEHTICHOBCKOTO M3JIyUYEHUMU;
€CTECTBEHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3JIy4€HHE MPUPOJHBIX MUHEPAJIOB; JIEHCTBHE DPAJMOAKTHBHBIX HW3JyYEHHH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (DU3UUECKUX SIBJICHMUIA;

®  ONUCHIBATH H3YYCHHBIE CBOWCTBA Tel U (UIUYECKUE SIBICHUS,
UCIIONIBb3Ysl (PM3UYECKUE BETUYHMHBI (CPEelHsIsi U MTHOBEHHasi CKOPOCThb TeJla IMpHU



HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, ITEpEMEILIEHUE, IyTh, YIJIOBas CKOPOCTH,
CWJla TPEHUs, Cuja YNPYrocTH, CUJIA TSKECTH, YCKOPEHHE CBOOOAHOIO IMaJIeHus,
BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHUYECKasi paboTa U MOIIHOCTD,

®  [IOTEHUHUAJbHAs SHEPIHUs TeJa, IOJHATOTO HaJl IIOBEPXHOCTHIO

e  3cMJM, ITOTCHIHUAIbHAS DHEPIMs CXKATOM IPYKHUHBI, KUHETHYECKas
DHEprus, MoJIHAasg MEXaHW4YecKas SHEprus, MepHoJl M 4acToTa KoyeOaHWil, JuMHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKA3aTelb
IPETOMJICHUS CPEJIbl); TP OMHMCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICT
UCIIONIb3YEMBIX BEIUYMH, OOO3HAYEHUS U €IWHUIBI (U3NYECKUX BEJIHYHUH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JIAHHYI (PU3NYECKYIO BEJIUUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

®  Xapaxmepu3oeamp CBOMCTBA TeN, PU3NUECKUE SBJICHUS U IPOLECCHI,
UCITOJIb3Ys 3AKOH COXPAHEHUs 3HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHLHAII
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3axkoHsl HbIOTOHA,
3aKOH COXPaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHHS U MPEIOMIIEHUSI CBETA, 3aKOHbI
COXpaHEHUs 3apsiI0OBOIO0 M MACCOBOIO YMCEJN MPU SAEPHBIX PEAKUHUSIX; IPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MaT€MAaTHYECKOE
BBIPAKEHHUE;

®  00vaAcHamb HU3NUYECKUE TPOLECCHl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUi MPAaKTUKO-OPUEHTHPOBAHHOIO  XapaKTEpa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh O0BSICHEHNE U3 2—3 JIOTUYECKUX 111arOB
C omopod Ha 2—3 U3YYEHHBIX CBONCTBA (DM3MYECKUX SIBICHHM, (DUINIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

o  pewamp pacu€THBIC 3amayu (OMHUpAIONIMECS HAa CUCTEMY U3 2—3
ypaBHEHUH), HCHOJb3Yysd 3aKOHBI U (QOpPMyIbl, CBSA3bIBaOLIME (PU3NYECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE,
BBISIBJIAITh HEAOCTAIOIIME WM W30BITOUHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U
bopMyIibl, HEOOXOAMMBIE [UIsI pPELICHUs, MPOBOAUTH pacdy€Tbl U OLCHUBATh
PEATMCTUYHOCTD MOTYYEHHOT'O 3HaYeHUs PU3NUECKON BETUUHHBI;

®  pacno3nasampripoOIEeMbl, KOTOPbIE MOXKHO PEIIMTh MPH TMOMOIIU
(Gu3NYeCKuX  METOAOB; HCIOJb3Yysd ONUCAaHUE MCCIAEAOBAaHUS, BBIIETAThH
MIPOBEPSEMOE TPEANOI0KEHNE, OLICHUBATh MPABUIIBHOCTh TOPSAIKA MPOBEACHUS
WCCJIEIOBAHUSI, JI€NIaTh BBIBOJbI, HUHTEPIPETUPOBATH PE3YNbTaThl HAOIIOJECHUN U
OTIBITOB;

®  npoeodumsp ONBITHL NO HAOIIOAEHUIO (U3NYECKUX SIBICHUN WIH
¢usznyeckux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpPaHEHHUsl SHEPTUHU; 3aBUCUMOCTb NEPUOAa KOJIeOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Irpy3a U XKECTKOCTH MPYKUHBI, U HE3aBUCUMOCTh OT aMIUTUTYIbl MaJIbIX
KoJIe0aHu; MPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA, pa3iokKeHHe OeIoro cBera

® B CIEKTp; M3yYyeHUE CBOWCTB M300pa)K€HUS B IUIOCKOM 3€pKalie U
CBOMCTB M300pak€HUs MpeaMeTa B coOuparoliei JuH3e; HaOaoAeHUE CIIIOLIHBIX
U JIMHEHYaThIX CIIEKTPOB M3JIYUYEHMsI): CAaMOCTOSATEIBHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpPYJOBaHMS; ONUCHIBATH XOJ OMNbITA U €r0 Pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;



®  npoodump TPU HEOOXOIWMOCTH CEpHUI0 TMPSMBIX H3MEPEHUH,
OTpeJeNisisi CpeHee 3HAYeHHE H3MepsieMod BelndyuHbl ((OKYCHOE pacCTOSHHE
cobuparoniei JIMH3BI); 000CHOBBIBAaTh BBIOOD criocoba
W3MEPEHUS/U3MEPUTENBHOTO MPUOOopPa;

®  npoeooums WCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOW CKOPOCTH; MepHoAa KoJeOaHui
MaTEeMaTHYECKOT0 MasiTHUKA OT JIJIMHBI HUTH; 3aBUCUMOCTH yTiia OTPAKCHUS CBETa
OT yrja MNaJeHWs M yria MOpeJOMJIEHHs OT Yyrjia MaJeHud): IUJIaHUPOBAThH
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMpPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYy4YCHHOW  3aBUCHUMOCTU  (PU3MYECKMX BEJIMYMH C Y4YETOM  3aJIaHHOM
MOTPENIHOCTU M3MEpPEHUN B BHUAE TaOiuil U TpaduKoB, AENaTh BBIBOABI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

®  NPOEOOUMBKOCBEHHBIC W3MEPECHHS (PU3NYECKUX BEIMYUH (CpeaHss
CKOPOCTh U YCKOPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOOHOTO MaJeHHUsI, KECTKOCTh MPYXUHBI, KOA(D(DUIIMEHT TPEHHs CKOJIbKEHUS,
MeXaHuueckas pabora M  MOIIHOCTb, YacToTa U TMEpUoj KojeOaHui
MaTEeMaTHYECKOTO U TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMparomieit
JIMH3bI, paIMOAKTUBHBIN (DOH): IIAHUPOBATH UBMEPEHHUS; COOUPATH

®  OKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJHSATH H3MEPEHUSs, CIeays
MPEIIOKEHHOW MHCTPYKIIMHU; BBIYUCIATh 3HAYECHUE BEJIWYMHBI U aHAIU3UPOBATH
MOJIyYCHHBIC PE3YIIbTATHI;

e co0aaaThL TpaBWIa TEXHUKU O€30MacHOCTH Mpu pabdoTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

®  paznuyams OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuajgbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCUHBIH UCTOYHHUK CBETA, JIyd,
TOHKas JIMH3a, TJIaHETapHAasi MOJIEIh aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SI/Ipa;

®  Xapakmepu3zoeamp TIPUHLMIIBI JEWCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOIl HAa UX OMHUCAHUS (B TOM 4YHCIE: CHHUIOMETP,
JATYMKH TIOJIOKEHUSI, PACCTOSHUSL U YCKOPEHUS, PaKeTa, 3XO0JIOT, OUKH, TIEPUCKOTI,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), ucCmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
He0o0XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

®  ucnoav3oeamp CXEeMbl M CXEMATUYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTPOWMCTB, W3MEPUTEIbHBIX NPUOOPOB U  TEXHOJOTHYECKHX
IPOLIECCOB MPH PEIICHUH YYEOHO-TIPAKTHUECKUX 33/1ay; ONTUYECKUE CXEMbI IJis
MOCTPOEHHUS N300paKeHHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;

®  npueodump TIPUMEPHI/HAXOAWTH HHPOPMAIMIO O  MpUMEpax
MPAKTHYECKOTO MCTOIh30BaHUS (PU3NISCKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs
oOecrieueHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudoOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3JI0POBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
MOBECHUS B OKPY KaIOILEeH Cpejie;

®  ocyuiecm@nams TOUCK HHPOpMaUU (PU3MUYECKOTO COJEPKAHMS B
cetu WHTepHeT, caMOCTOATEIBHO (OPMYIUPYs MOMCKOBBIM 3ampoOC, HAXOIUThH



OyTH ONPEJENICHUs JOCTOBEPHOCTH TMOJIYYeHHOW UWH(GOpPMalMu Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

®  ucnonv3oéams, TPU BBHINOJIHEHUM YUYEOHBIX 3aJaHUl Hay4yHO-
HOIYJISIPHYIO JINTEpaTypy (PU3MUECKOrO COJEp)KaHus, CIPaBOYHbIE MaTepUalbl,
pecypcel cetu MHTepHeT; BhaaeTh NpuéMamMH KOHCIIEKTHPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

®  co30aeamp COOCTBEHHbIC NHCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE HMH(OpPMAIMM M3 HECKOJbKUX HMCTOYHHUKOB (DU3MUECKOTO COJEp>KaHus,
nyOJMYHO TPEACTABIATH PE3yJbTaThl IMPOEKTHOM WM  HCCIEI0BATEIbCKON
NEATENIBHOCTH; IMPU ITOM TI'PaMOTHO HCIOJb30BaTh HW3YYEHHBIN MOHATUHHBIN
anmapaT M3y4aemMoro pasaena (QU3MKM U CONPOBOXKJIATh  BBICTYIJICHUE
npe3eHTaluen ¢ y4éToM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TemaTHuyeckoe NVIAHUPOBAHUE

7 xnacc
No HawnmenoBanme Komn-Bo wacor OCHOBHBIE BU/IBI IEATEIIEHOCTH yUAIIAXCS DnekTpoHHBIE (ITU(POBHIC)
n/m Pa3IeiioB ¥ TeM IPOTrPaMMEbI o0Opa3oBaTenbHBIEPECYPCHI
Paznen 1. ®usuka u e€ poiib B MO3HAHUH 6

OKpY Karmero Mupa
Py H p 3HAKOMCTBO C HOBBIM opeaMETOM. I/I3y‘{€HI/IC

1.1 dusnka — HayKa o 2 0a30BbIX (PU3HYCCKUX TEPMUHOB https://pdf.11klasov.net/191
pUPOIE -fizika-7-klass-uchebnik-peryshkin-
av.html ctp 4
1.2 duznyecKue 2 https://pdf.11klasov.net/191-fizika-
BEINYUHBI 7-klass-uchebnik-peryshkin-av.html
ctp 9
1.3 EcrecTBeHHO- 2 https://pdf.11klasov.net/191
HAy4YHBIA METOJI IO3HAHUS -fizika-7-klass-uchebnik-peryshkin-
av.htmlerp 16

Pasnen 2. [lepBoHavaibHbIe CBEICHHUS O 5 HaGto1eHie 1 HHTEPIPETAIHs OBITOB,
CTPOEHUHM BEIIEeCTBA CaMOCTOSTEIBHOE IMPOBEICHHUE OIBITOB.
2.1 CrtpoeHue BemecTBa 1 Habntonenue n 00bsicHEHHE OPOYHOBCKOTO https://pdf.11klasov.net/191
JIBUKCHUS U ABJICHUS TUPPY3HH. -fizika-7-klass-uchebnik-peryshkin-

av.html erp 22
Ornucanue (C HCIIOJIb30BAHUCM IMPOCTBIX

MOJIeJIei ) OCHOBHBIX Pa3IMYMil B CTPOSHUY ra30B,
YKUJIKOCTEN U TBEPABIX TEI.

OO0BsACHEHNE MAJION CKUMAEMOCTH
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2.2 JIBmkeHue u 2 KUAKOCTEH ¥ TBEPIBIX Tell, OOJBIIONH CKUMAEMOCTH https://pdf.11klasov.net/191
B3aMMOJIEHCTBUE YaCTHUI] rasos. -fizika-7-klass-uchebnik-peryshkin-
BEIIeCTBa av.html ctp 26
2.3 ArperaTHble 2 https://pdf.11klasov.net/191
COCTOSIHHS BEIIECTBA -fizika-7-klass-uchebnik-peryshkin-
av.html ctp 34
Pazgen 3. /IBmkeHne U B3aUMOICHCTBHE TEI 21 Habmonenne HepaBHOMEPHOTO IBMKCHHS H
OIIpeIeIIEHIE ET0 OTIUYNI OT PABHOMEPHOTO
JABUXKCHUS.
3.1 MexaHn4ecKoe 3 https://pdf.11klasov.net/191
JIBIKCHHE IIposenenne u anaimms OmLITOB, -fizika-7-klass-uchebnik-peryshkin-
JIEMOHCTPUPYIOIIUX H3MEHEHHE CKOPOCTH IBIKCHUSA | o/ poal oo p 41
TeJla B Pe3yJIbTaTe ACUCTBUS HA HETO IPYTUX TEdl.
3.2 Wuepuus, macca, 4 . https://pdf.11klasov.net/191
TIIOTHOCTb VsyueHue B3anMOACHCTBUA KaK -fizika-7-klass-uchebnik-peryshkin-
MIPUYMHBI U3MEHEHUSI CKOPOCTH TeJla UJIK €ro av.html ctp 52
nedopmaruu.
3.3 Cuna. Bunsr cun 14 https://pdf.11klasov.net/191
Onucanue peanbHbIX CUTYaLNI -fizika-7-klass-uchebnik-peryshkin-
B3aNMMOJICHCTBHS TEJI C TIOMOIIBIO MOJIeTIeH, B av.html ctp 68
KOTOPBIX BBOJUTCS TIOHITHE U H300paKeHNE
CHLIEL.
Pazpen 4. laBnenue TBEPABIX TN, KUIKOCTEH 21 AHanmu3 1 00BSICHEHNE OIBITOB U
1 rasos IIPAKTUYECKUX CUTYyaluH, B KOTOPBIX
4.1 Nasnenwue. [Tepenaua 3 TPOABIIACTCA CHIA NABJICHHA. https://pdf.11klasov.net/191
JABIICHUS TBEPIBIMH TEIIAMH, DKCIEPUMEHTAIBHOE JI0Ka3aTEIbCTBO -fizika-7-klass-uchebnik-peryshkin-
JKUJIKOCTSAMH M Ta3aMu 3akona ITackans. Pennenne 3a1au Ha pacyér av.html ctp 101
4.2 JlaBiieHuE KUJAKOCTH 5 JaBJICHHS TBEPIOTO TeJa. https://pdf.11klasov.net/191

DKcrnepuMeHTallbHOE OOHApy)KEHUE
atMoc(epHOTo JaByieHHs. AHAIN3 U O0BSICHEHHE

-fizika-7-klass-uchebnik-peryshkin-
av.html ctp 114
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4.3 ATtMmocdepHoe 6 OIBITOB U MPAKTUYECKUX CUTYALINH, CBI3aHHBIX https://pdf.11klasov.net/191
JTaBJICHUE C ﬂeﬁCTBHeM aTMOC(bepHOI‘O TABJICHUS. 'ﬁZika'7'k|aSS'UCh8bnik'per\/Shkin'
av.html ctp 124
Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHA
4.4 JleticTBHE KUAKOCTH H 7 ApXUMeJia 1 yCIIOBHS ILIaBaHUs TelL. N https://pdf.11k.|asov.net/1_91
rasa Ha MorpyXKEHHOE B HUX -fizika-7-klass-uchebnik-peryshkin-
TENo av.html ctp 145
Paznen 5. PaboTa 1 MOTIITHOCTE. DHEPTHsI 12 DKCIEPUMEHTAIIBHOE OIPE/ICTICHUE
MEXaHHYECKOH paOdOThI CHUJIBI TSKECTU TIPH
MaJieHUH TeJIa U CHJILI TPEHHUS IIPU PaBHOMEPHOM
5.1 Pabora 1 MOIIHOCTH 3 A P PHD . p https://pdf.11klasov.net/191
TECPEMCIICHHI TEa 10 TOPHSOHTAILHON -fizika-7-klass-uchebnik-peryshkin-
TIOBEPXHOCTH. av.html crp 164
5.2 ITpocThic MEXaHU3MBI 5 O6HapysKeHHEe CBOICTB IPOCTBIX https://pdf.11klasov.net/191
MEXaHU3MOB B Pa3JIMYHbIX UHCTPYMEHTaX U fizika-7-klass-uchebnik-peryshkin-
MPUCTIOCOOICHUSIX, UCTIONb3YyEeMbIX B OBITY U av.html ctp 171
5.3 MexaHuyeckas 4 TCXHUKC, 4 TAOKC B XKUBBIX OpraHU3MaX. https://pdf.11klasov.net/191
SHEprus DKCIEePUMEHTAIBHOE OTIPEICIICHIE -fizika-7-klass-uchebnik-peryshkin-

N3MEHEHNI KHHETHYECKON U MOTCHIIMAILHON
SHEPIruM TeJa MPU €ro CKaTbIBAHUU I10
HAaKJIOHHOM IIJIOCKOCTH.

av.html ctp 193

PesepBHoe Bpems 3 1
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8 xmacc

No HanmenoBanue
/1 pa3eioB M TEM MPOTPAMMBI

Kon-Bo yacos

OcHOBHbBIE BUABI ACATCIIBHOCTH YUalllUXCs

OnektpoHHbIE (1TU(POBHIE)
00pa3oBaTeIbHBICPECYPCHI

Paznen 6. TennoBeie IBICHHUS

28

6.1 CTpoeHue ¥ CBOMCTBA
BEILIECTBA

6.2 TenmoBsIe poIIECCH

21

HaburoeHne u mHTEpIpeTaliys OIbITOB,
CBUJICTEIILCTBYIONUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3INYHBIX BEHIECTB B BOJIC.

Pemenne 3a7a4 mo oleHUBAaHUIO KOJIHYECTBA
aTOMOB HIIM MOJIEKYJI B €TMHUIIE 00BEMA BEIIECTBA.

Amnanus Tekcra APEBHUX aTOMUCTOB.

ObocHoBaHKE IPaBUII U3MEPEHUS
TeMIIepaTyphl.

CpaBHEeHME pa3IMYHBIX CIIOCOOOB N3MEPEHHUS
U KA TeMIIEPATYPHI.

Hab6mroaenue u 00bsICHEHHE OIBITOB,
JICMOHCTPHPYIOIIUX U3MEHEHHE BHYTPEHHEH
SHEPIHU TeNla B Pe3yJIbTaTe TeIUIONepeaun 1
paboThl BHEITHUX CHJL.

https://pdf.11klasov.net/191
-fizika-7-klass-uchebnik-peryshkin-
av.html ctp 22

https://pdf.11klasov.net/757-fizika-
8-klass-peryshkin-av.html ctp 6

Pazpen 7. DnekTpuueckue U MarHUTHbBIE
SIBIICHUS

37

HaGJ’IIOZ[eHI/Ie 1 IPOBEACHUC OIIBITOB 1O
QJICKTPU3AlUHU TCJI ITPU COITPUKOCHOBCHUU U
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7.1 DNEKTpUYECKUE 7 WHAYKIHCH. https://pdf.11klasov.net/757
3apsizpl. 3apsHKeHHbIC Tea | -fizika-8-klass-peryshkin-av.html
AR p N Habnronenue u o0bsicHeHuE Pery
HX B3aUMO/JICHCTBUE N . . ctp 61
B3aUMOJICUCTBUS OJHOUMEHHO U PAa3HOUMEHHO
3apSKEHHBIX TEIL.
Hao6monenue pa3mnyHbIX BUTOB TCHCTBHS
ANEKTPUIECKOTO TOKA U O0OHAPYKEHUE ITUX BUJIOB
JIEUCTBUS B IOBCETHEBHOM JKU3HU.
7.2 TTocTrostHHBII 20 . https://pdf.11klasov.net/757
N COopKa U UCIIBITAHUE IICKTPHYCCKOM 1SN .. .
DIIEKTPUYECKHI TOK -fizika-8-klass-peryshkin-av.html
MTOCTOSTHHOT'O TOKA.
ctp 76
W3mepeHne critbl TOKa aMIIepMETPOM.
7.3 MaruuTHbIe SABJICHUS 6 P pMeTp https://pdf.11klasov.net/757
IIpoBenenue oneiToB 10 Buzyanusauuu nois | -fizika-8-klass-peryshkin-av.html
MTOCTOSTHHBIX MarHUTOB. crp 133
7.4 DneKTpoMarHuTHAs 4 W3yuenne sBICHNUS HAMAr HAYHBAHMS https://pdf.11klasov.net/757
WHTYKITHST BEILIECTBA. -fizika-8-klass-peryshkin-av.html
ctp 143
PesepBHOe Bpems 34
9 kimacc
Ne HanmenoBanue Kon-Bo vacos OCHOBHbIE BH/IbI JESTENBHOCTH YHaIIUXCS OnektpoHHbIe (1TH(POBLIE)
1/ pa3aenoB U TEM MPOTPaAMMBI 00pa3oBaTeIbHBIEPECYPCHI

Pasnen 8. MexaHuueckue sIBIEHUS

40

8.1

MexaHu4eckoe
NIBIOKEHHUE U CIIOCOOBI €T0

10

AHanu3 1 00CyKIEHUE Pa3IMIHBIX
MIPUMEPOB MEXaHUUYECKOTO JIBUKCHHS.

https://pdf.11klasov.net/767
-fizika-9-klass-uchebnik-peryshkin-
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OIIMCaHMA

Anann3 JKW3HCHHEBIX chyauHﬁ, B KOTOPBIX
MPOABIIACTCA OTHOCUTEIIbHOCTE MEXaHUYECKOI'O
JABHIXXCHHU.

av-gutnik-em.html ctp 5

8.2 BzanmoneiicTBue Ten 20 https://pdf.11klasov.net/767
OO6cyxneHne BO3SMOKHOCTH BBITIOJTHEHHS .. . .
B -fizika-9-klass-uchebnik-peryshkin-
3aKOHA MHEPIMU B PA3IMYHBIX CUCTEMaxX OTCUETA. av-qutnik-em.htmlcrp 63
AHanu3 CUTyaluil B OKpy Karoleil »Ku3Hu ¢
UCTIONIb30BAaHUEM 3aKOHA COXPAHEHHS MMITYJIIbCa.
8.3 3aKOHBI COXPAHEHHUS 10 Pacriosiapaiiie ABTCHIL peaKTHBHOTO https://pdf.11klasov.net/767
AABHACCHITE B HPHPOAC 1 TEXHIIC. -fizika-9-klass-uchebnik-peryshkin-
av-gutnik-em.html ctp 92
Paznmen 9. Mexannyeckue kojaeOaHUs 1 BOJTHBI 15 AHanM3UpoOBaTh JIEKCHIECKHE 3HAYCHHS
9.1 Mexanuyeckue 7 MHOTOSHATHDIX CTIOB, CPABHHUBATS HPAMOC 1 https://pdf.11klasov.net/767
KoJieOaHus TEPCHOCHOE SHATCHHA CI0BA, SHAUCHIA CH?B i -fizika-9-klass-uchebnik-peryshkin-
CHHOHUMHUYECKOM PsITy M aHTOHUMHYECKOH T1ape. av-gutnik-em.html ctp 99
AHaM3upoBaTh Npo3anyecKue U
MOATUYECKHE TEKCTHI C TOUKH 3PSHUS UCTIOIB30BAHHS
B HUX I/I306pa3I/ITeJII)HO'BblpaSI/ITeJIBHBIX SA3BIKOBBIX
CpPE/CTB.
9.2 Mexanuueckue 8 CamocrosenbHO GopMyIHpoBaTh https://pdf.11klasov.net/767
BOJIHEI. 3BYK 0b001eHMs 1 BHIBOEI O COBAPHOM GoraTcTse -fizika-9-klass-uchebnik-peryshkin-
PYCCKOTO A3bIKA. av-gutnik-em.html ctp 128
XapakTepu3oBaTh OCHOBHBIC pa3/Ieiibl
JIMHI'BUCTHUKU.
BBISBIAT 1 CpaBHUBATh OCHOBHBIE €JHHUIIBI
A3bIKa ¥ peu (B Ipeeniax N3y4eHHOT0 B Ha4albHOU
IKOJIE)
Pa3nen 10. DnaexTpomMarHuTHOE MoNE U 8

OJICKTPOMArdiUuTHbLIC BOJITHBL

[TocTpoenue paccyxaeHui,
00OCHOBBIBAIOIINX B3aUMOCBS3b 3JICKTPUICCKOTO U



https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html
https://pdf.11klasov.net/767-fizika-9-klass-uchebnik-peryshkin-av-gutnik-em.html

10.1 DJEeKTPOMarHuTHOE 6 MarHUTHOTO MOJIeH. DKCIEPUMEHTAILHOE H3yUeHHE https://pdf.11klasov.net/767
TI0JI€ U DJIEKTPOMATHUTHEIE CBOWCTB DJIEKTPOMArHUTHBIX BOJIH. -fizika-9-klass-uchebnik-peryshkin-
BOJIHBI av-gutnik-em.html ctp 146
Pacnio3naBanue u aHanu3 pa3audHbIX
10.2 3J‘ICKTp0MaFHI/ITHaH 2 HpI/IMeHeHI/Iﬁ DJIEKTPOMAarHUTHBIX BOJIH B https://pdf.11klasov.net/767
npupoa ceta. CKOpocTh TEeXHHUKE. -fizika-9-klass-uchebnik-peryshkin-
cBeTa av-gutnik-em.html ctp 196
Pemenne 3aau ¢ ucnosbp30BaHUEM
(hopMyI1 U1 CKOPOCTH IEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBETA
Pasnen 11. CBeTOBEIE ABIIEHUSA 15
Nzydenune cBOWCTB N300payKEHUS B INIOCKOM
11.1 3aKOHBI 6 sepiaite. Habmozienne 1 06bACHEHHE OTLITOB 1O https://pdf.11klasov.net/757
pacIpoCTpaHeHus CBeTa TOMYEHHIO N300paikKeHNH B BOTHYTOM H BHIYKIOM | fizjka-8-klass-peryshkin-av.html
3epkanax. Habmronenne u 00bsACHEHHE OIBITOB IO ctp 150
MPEJIOMJICHHIO CBETA HAa FPAHUIIC PA3IMYHBIX CPeJl, B
11.2 JIuH3BI ¥ ONITHYECKHE 6 TOM HCIIE OTBITOB C TOMHBIM BHYTPEHHIM N https.//pdf.11k|_asov.net/757
pubOopbI OTpAKEHHEM. -fizika-8-klass-peryshkin-av.html
ctp 161
Pemenue 3agad ¢ HCOJIb30BAaHUEM
11.3 Paznoxenune 6emoro 3 https://pdf.11klasov.net/757
3aKOHOB OTPaYKEHHS U MIPEJIOMIICHUS CBETA. . .
CBETA B CIICKTP -fizika-8-klass-peryshkin-av.html
ctp 168
Paznen 12. KBanToBbIC sIBICHUS 17 Hab6uroieHue CIUIOMHBIX U IMHEHYATBIX
CIIEKTPOB U3ITyYCHUSI PA3TMIHBIX BEIIECTB.
OOBsicHeHUE TMHEHYATHIX CTIEKTPOB U3ITyUCHHUS.
12.1 Hcnyckanue u 4 https://pdf.11klasov.net/767
[OTJIOLIEHHUE CBETA AaTOMOM AHann3 U3MEHEHUs COCTaBa SApa U €ro -fizika-9-klass-uchebnik-peryshkin-
MTOJIOKEHUS B IEPUOANYECKON CHCTEME NTPU av-gutnik-em.html ctp 205
12.2 CrtpoeHue aTOMHOTO 6 a-paZMoaKTUBHOCTH. https://pdf.11klasov.net/767
saapa OOcyxIeHne MPEUMYIIECTB 1 -fizika-9-klass-uchebnik-peryshkin-

9KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C SIIEpHON

av-gutnik-em.html ctp 238
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12.3

}II[GPHBIG peakuuun

SHEPreTUKON

https://pdf.11klasov.net/767
-fizika-9-klass-uchebnik-peryshkin-

av-gutnik-em.html ctp 250
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