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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OO0IIero o00pa3oBaHMs
COCTaBJICHa HAa OCHOBE IOJOKEHHUI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM PeaepanbHOM pabodeit MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yue6Horo npenmera «duzukay.

CopepxaHue mnporpaMMbl 1o (u3Mke HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIOMIMXCSA W OpPraHU3alUI0 H3YyYEHHUs
GU3MKKM Ha NeATebHOCTHOM OCHOBe. B mporpamme mo ¢(usmke yduTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanusaruu TpeboBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIlpPeIMETHBIM pe3yJibTaTaM 00YUYEHUSs, a TaKXKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacupenesieHne yueOHoro maTepuana
1o rogaMm o0y4eHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIIeI0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS IMPEIMETHOTO COAECPKAHUSA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJarOIUXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUA METOIUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPeIMETY.

®duszrka SBIAETCA CUCTEMOOOPA3YIOUIUM [IJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (U3MYecKne 3aKOHBbI JEKaT B OCHOBE MPOIECCOB H
SBJICHUH, W3y4yaeMbIX XUMHEH, OHoJoTHel, acTpoHOMUEH © (U3UIECKOU
reorpagued, BHOCHT BKJIaJl B €CTECTBEHHOHAYyYHYIO KapTUHY  MHpa,
npenocTaBisieT Haubosee sCHble O00pa3lpl MPUMEHEHHS Hay4HOrO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHHs JOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 THaBHBIX 3a7a4 (U3UUECKOTO OO0pa3oBaHUSI B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPaMOTHOCTHU H
MHTEepeca K HayKe Yy 00yJaronuxcs.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MpEAIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

® Hay4HO OOBACHSTDH SIBICHUS;

® OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

® UHTEPINPETUPOBATH  JIaHHBIE W HUCIIOJB30BAaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JJIS TOYYEHHUS BBIBOJIOB.

Lenn wu3yueHuss ¢GU3MKK HA YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoOro mnpenvera «®Dusuka» B



oOpa3oBareibHBIX opranusanusx Poccuiickoit ®enepanuu, peanrnu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE TMPOTPAMMBI, YTBEPKIEHHON peElIeHHEM
Komnerun Munuctepctsa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [TIK4BH).

Heau uzyyeHus: pusuku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYaroIIuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJC IMO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbraTa H3yYCHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUH O POJU (DU3UKU JUISI Pa3BUTHS IPYTHX
CCTCCTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUA O  BO3MOXHBIX  chepax  Oymymiei
po(eCCHOHATBLHON ESITEIbHOCTH, CBA3aHHOW ¢ (M3MKOH, OJrOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HalpaBJICHUH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IIporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HIGFO 06pa30BaHI/I}I obecreunBaeTCs PEIICHUEM CICAYIOIMINUX 3adaY:

npuoOpeTeHne 3HAHUM O JMCKPETHOM CTPOSHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBIICHUSAX;

NpUOOPETeHNE YMEHUMN OIMUCHIBATH U OOBSACHATH (HU3UUECKHUE SIBICHUS C
MCIOJIb30BaHUEM TIOJYYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIECHUs TNPOCTEUIIUX PAcUETHBIX 3alad ¢
UCIIOJIb30BaHUEM bu3nYecKux MOJIeIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

pa3BHUTHE YMEHUN HAOJI0aTh MPUPOHBIEC SIBJICHHS U BHITIOJHATH OIBITHI,
nabopaTopHble  paOOThl U  AKCHEPUMEHTAIbHBIE HCCIEJAOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOoeHHE MPUEMOB pabOThl ¢ mHpoOpMaIuen (HU3NUEeCKOro CoAep’KaHus,
BKJIIOUass MH(OPMAIIMIO O COBPEMEHHBIX IOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIINU;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaIbHON NesATeTbHOCTH, CBI3aHHBIMU
¢ (GuU3MKON, M COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha w3ydyenue ¢usuku (6a30BBI YpOBEHBb) HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus oroautcs 238 vacos: B 7 kinacce — 68 yacoB (2 yaca B HeJlelto0), B 8



Kiacce — 68 yacoB (2 4aca B Henemo), B 9 kiacce — 102 gaca (3 gaca B Henelo).

[Ipennaraemslii B nporpamme 1o (Qu3uke MnepedyeHb J1adbopaTopHBIX padboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeb JeIaeT BbIOOP MPOBEACHHUS
7a00paTOPHBIX PA0OT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEMH
oOy4Jaromuxcs, ClHUcKa HKCIEPUMEHTATIbHBIX 3a/IaHHM, MpejlaraeéMblXx B pamMKax
OCHOBHOT'O roCyAapCTBEHHOTO sK3aMeHa 1o busuke.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ posib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABiaeHus npupoibl. PU3NYECKHE SBICHUSA:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Quiznueckux BenuyuH. Duznueckue
npudopsl. [lorpemnocts u3mMepenuii. MexxayHapoiHasi cUCTeMa €IMHUIL.

Kak ¢wusuka u jgpyrue ecTecTBEHHbIE HAyKd H3Yy4YalOT TMPUPOIY.
EcTecTBeHHOHAYUHBIN METOJ MO3HAHUSA: HAOIIOJEHHE, TOCTAHOBKA HAyYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT 10 NIPOBEPKE TUIOTE3, 0ObSICHEHHE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOIIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIJIOBbIE, D3JEKTPUUYECKUE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSI.

2. dusmnyeckue MpuOOPHI U Mpoleypa NPSIMBIX U3MEPEHHUN aHAJIOTOBBIM U
I (POBBIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EeHbl IeeHUs IIKaIbl U3MEPUTEITHLHOTO Tprbopa.
N3mepenne pacCTOSTHUMN.

N3mepenre 00bE€Ma KUIKOCTU U TBEPAOTO Tea.

Onpenenenue pa3MepoB MabIX TEll.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUIKOCTHOIO TEPMOMETpA M
JaTYMKa TeMIEPaTyphl.

6. IlpoBeneHue ucciienoBaHUs MO MPOBEPKE THIIOTE3bI: JAIbHOCThH MOJETA
IIapyKa, MyIEHHOTO FOPU30HTAIILHO, TeM OoJiblle, YeM OoJbllle BhICOTA
nycKa.

Paznen 2. IlepBoHayajibHble CBeICHUSI 0 CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHL,

JOKa3bIBAIOILINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne dactul] BemecTtBa. CBs3b CKOPOCTH JBWKEHUS YacTHI[ C
temriepatypoil. bpoyHoBckoe aBmwxkenue, nuddysus. BzaumoneiictBue uactuil
BEILECTBA: IPUTSIKEHNE U OTTAJIKUBAHUE.

A o

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, KUIAKOCTEH U TBEPABIX
(KpUCTAITUYECKUX) Tell. B3auMoCBsA3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX MU UX aTOMHOMOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.



Jemoncmpauuu.

1. HaGmtonenue OpOyHOBCKOTO ABUKEHUSI.

2. HaG6mronenue nuddysum.

3. HaGmtogenue  siBneHud,  OOBSCHAIOIIMXCA  MPUTSHKEHUEM WM

OTTaJKUBAHUEM YACTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimeot.

1. Ouenka juaMeTrpa artoMa METOJOM PSAOoB (C  HMCIOJIB30BaHHEM

dbotorpaduwuii).

2. OmnbITHI IO HAOIIOACHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

Pa3nen 3. /IBukeHHe U B3auMo/ielicTBHE TeJl.

Mexanudeckoe ABWKeHHE. PaBHOMepHOE U HEPaBHOMEPHOE JBUKEHUE.
Cxkopoctb. Cpennsisi CKOpPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér mytu u
BPEMEHU JABUKCHHUS.

SIBnenue wuHepuWU. 3aKOH WHEpHUU. B3aumojeicTBue Ten Kak NMpUYMHA
U3MEHEHMsS] CKOPOCTH [IBIDKEHHsI Tel. Macca Kak Mepa HMHEPTHOCTH Teja.
[InotHOCTH BemiecTBa. CBA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJT B €IMHHIIE
00BEMa BellecTna.

Cuna Kak xapakTepucTHhKa B3auMozeicTBus Ted. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHne cuibl ¢ MOMOIIBIO JMHAMOMETpA. SIBIeHUE TATOTEHUS U CHUiia
TspkecTu. Cuiia TshKeCTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Cnoxxenue
CWJI, HAIMPaBJICHHBIX MO OJHOU mpsiMoil. PaBHoxeicTByromas cun. Cuna TpeHUs.
TpeHue CKONMbXEHUSI U TPEHUE MOKOA. TpeHre B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JIBUKEHHUS TeNa.

N3mepenre cKOpoCTH MPSMOIHMHEIHOTO IBHYKECHHUSI.

HaGmronenue siBieHus: HHEPIIUH.

HaGmronenne u3aMeHeHrs CKOPOCTH MPY B3aUMOICHCTBUM TEIl.

CpaBHeHHEe Macc 10 B3aUMOJICHCTBUIO TEIl.

CrnoxxeHue cujl, HalpaBJICHHBIX 110 OJTHON MPSIMOIA.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JIBIXKEHMSI (LIAPUKaA B KHUIKOCTH,
MOJIEITN DJIEKTPUYECKOTO aBTOMOOUIISL U TaK Jlajee).

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHUs Opycka WM IapuKa o
HAKJIOHHOM IJIOCKOCTH.

SN

3. Ompenenenue MWIOTHOCTA TBEPAOTO TeNa.
4. OnbIThl, EMOHCTPUPYIOUIUE 3aBUCUMOCTH pacTsKeHus (nedopmalimn)
NPYXUHBI OT TPUIIOKEHHON CHJIBL.



5. OnbIThI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJILKEHHUS OT
Beca Teja U XapakTepa CONPUKACAIOUINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JlaBnenue. CiocoObl YMEHBIIICHUS W yBEIWYEHU JaBiieHus. [laBienue rasa.
3aBUCUMOCTh JaBJieHHs] Taza oT oObéma, Temmeparypwl. Ilepemadya naBiieHHsS
TBEPABIMU TEJIAMH, XKUAKOCTIMHU W ra3zamu. 3akoH Ilackams. IIHeBmaTuueckue
MalliHbI. 3aBUCUMOCTbH JAaBJICHUS XUIKOCTH OT TiayOWHBI. ['mapocTratnuueckuit
napagokc. Coobrmiaromuecs: cocybl. [ mapaBnnyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atmocepHoe maBiaeHue. [IpuuuMHBI CyIECTBOBaHUS
BO3yITHOM oOonouku 3emiu. OmbiT Toppuuemnu. M3mepenue atMmocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBHICOTHI HaJl YPOBHEM MOpPHI.
[TpuGops! 11 U3MepeHus: aTMOCPEepHOro AaBICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOrpyKEHHOE B HUX TeJi0. BriTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenada naBneHHs KUJIKOCTHIO U Fa30M.

Coobmaromyecst COCYIbI.

['mppasnuueckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JaBIICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHON YacTH

TeJla ¥ INIOTHOCTH JKUKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW JKUIKOCTH.

VYcnoBue MmiaBaHus TeJl: TJIABAaHUE WJIA TOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOILIEHUS TNIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. WccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOU B
YKUJIKOCTh YacTH TeJla.

2. OmnpeneneHve  BBITAJIKUBAIOIIEW  CHJIbI, JEUCTBYIOIIEH Ha  Telo,
NOTPY>KEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, ICCTBYIONIEH HA TEJIO
B JKMKOCTH, OT MacChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
NEUCTBYIOIIEH Ha TEIO0 B IKUIKOCTH, OT O00BEMa MOrpyKEHHOW B
KUJIKOCTh YaCTH TeJla U OT INTIOTHOCTHU JKUIKOCTH.

5. KoHcTpyupoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHME JIOAKH U
omnpeaeaeHue €€ rpy30noabEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. DHEpPrusi.

AN e

o N



Mexannueckasi pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue TmpaBuia paBHOBECUS pbluara K OJIOKY.
«3omotoe mnpaBwio» MexaHukd. KIIJ mnpocteix MexanusmoB. IlpocTeie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas W TOTEHUUAJbHAs JHEPTHS.
IIpeBpalieHne 0THOTO BH/Ia MEXaHUYECKOUN IHEPTUH B IPYTrOi. 3aKOH COXpaHEHUs
SHEPIUH B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenuie pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBHXKEHUU Tesa

10 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECHS phluara.

3. M3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. HM3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKOW SHEPTUU.

8 KIIACC

Pa3nea 6. TenioBLIe ABJI€HUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca W pasMepbl aTOMOB M MOJIeKys. OTNBITHI, MOATBEPKIAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSSHUM BeIIeCTBa.
Kpucrannuueckue u amopdusie tena. OObICHEHNE CBOMCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBIeHUA. TemI0BOE pacClIupEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKECHUS
gactull. BHyTpeHnsisi sHeprus. CrnocoObl HW3MEHEHUsS BHYTPEHHEH HHEPTHHU:
Temionepeaaya 5 COBEpILICHUE paboTHI. Bunsr TeTIonepeaayn:
TETUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYCHHE.

KoanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTH BelllecTBa. TeImIooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHeHHE TeruioBoro OamaHca. [lnaBieHue wu
OTBEpJCBAaHUE KPUCTALUIMYECKUX BEIIECTB. YAEIbHAs TEIJIOTa TIJIABJICHUS.
[TapooOpaszoBanue u koHaeHcanusa. Mcmapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHHus. 3aBHCUMOCTb TeMIIEpaTypbl KHUIIGHHS OT aTMoc(epHOTo
JTIaBJICHUS.

BraxxHocTs Bo3ayxa.

DHeprus TomuBa. Y JeJbHas TEIJIOTa CTOPaHuUs.



[Tpunnumer pabotel TeroBeiX aBuratenei KIIJ TeruioBoro npurartens.
TennoBble IBUTATENN U 3ALUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUM B TETIOBBIX MPOLIECCAX.

Jemoncmpauuu.

Nk =
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9.

Habmonenne OpoyHOBCKOTO TBUKEHHUS.

Ha6monenne nuddysun.

Habmronenue siBiieHni CMaYMBaHUS U KalTWJUIAPHBIX SIBJICHUN.
HabmroieHre TernaoBoro pacuimpeHus Tel.

V3MeHeHue maBlieHUs Tra3a NMpH W3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJIQXKICHHH.

[IpaBuia u3MepeHus TEMITEPaTyPhI.

Bunsr Terutonepenaym.

OxJakIeHue TPy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiiieHn# padOThl BHEITHUMH CHIIAMHU.

10.CpaBHeHME TEIUIOEMKOCTEH pa3IMUHBIX BEUIECTB.
11.HaOmro1eHue KUTIEHUS.

12.HabmroaeHne mocTosSsHCTBA TEMITEPATYPHI IMPHU TJIABJICHHUH.
13.Moaenu TEIIOBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

l.
2.
3.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYIISIPHOTO TTPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TTOBAPEHHOM COJIM MJIU caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH H
TBEPBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaJUTOHE IITTPHIIA.

OnbIThI, JI€MOHCTPUPYIOIIUME 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro
00béMa M HArPEeBaHUS WIN OXJIAXKISHUS.

[IpoBepka rUNOTE3bl TUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHhl.

HaGmroneHnne w3MeHeHHMs] BHYTPEHHEH DSHEpruM Tejna B pPe3yibTaTe
Tertonepeaay U paboThl BHEITHUX CHJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenue  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  IIpHU
TEII000MEHE C HAarpeThIM METAJUIMYECKUM LIWJIUHIPOM.

10.Onpenenenue yaeapHOU TETIOEMKOCTH BEIIECTBA.
11.YccnenoBanue mnporecca uCmapeHus.
12.0npeneneHnue OTHOCUTEIHBHOM BIQKHOCTH BO3/1yXa.
13.0Onpenenenue yeabHON TEIIOTHI TIABJICHUS JIbA.
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Paznen 7. djekTpruyecKkue 1 MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUECKHUX 3apsiaoB. BzaummoneiicTBue
3apsikeHHBIX Ted. 3akoH KyrnoHa (3aBUCHUMOCTh CHJIBI  B3aMMOACHCTBUS
3apsHKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSTHUSI MEXIY TEJIAMH ).

Onektpuueckoe moJie. Hanpsxk€HHOCTh 3nekTpuueckoro mnodsd. Ilpuniun
CYMEPTO3UIINH TEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Ctpoenne aroma. [IpoBOIHMKM W  JMAJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsja.

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUA DJICKTPUUECKOTO TOKA.
HNcTouHMKM TIOCTOSSHHOTO TOKa. JIeMCTBHSI SJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DNEKTPUUYECKUHN TOK B KUJIKOCTSAX U ra3ax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HaIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YAEIBHOE COMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
st ydactka uenu. [locienmoBatenbHOE W MapajlielIbHOE — COCUHEHUE
IPOBOJHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHma.
DneKTpuUecKue e U MOTpeOUTENH IEKTpUIecKoit sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosaHble  MarHuThl.  B3amMojeiicTBMEe  ITOCTOSHHBIX  MarHuTOB.
MarnautHoe 1oyie. MarauTHoe nmose 3eMJIM M e€ro 3HaueHue JJIA J)KU3HH Ha 3eMIie.
OmbiT  Opcrena. MarHuTHoe Tojle JJeKTpuueckoro Toka. IIpumeHeHue
3JIEKTPOMAarHuTOB B T€XHUKE. J[efiCTBME MAarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DJNIeKTPOABUTATENIbL TOCTOSTHHOIO TOKa. VCMonb30BaHUE JJIEKTPOJBUTATEIECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenua.
DIIeKTpOreHeparTop. Crioco0b1 MOJTyYEHUS AIEKTPUIECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJeKTpur3anus Ted.

JIBa pojia 3JIEKTPUUYECKUX 3apsiI0B U B3aUMOJEHUCTBUE 3aPSIKEHHBIX TEl.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOTIA.

DJIeKTpOCTATUYECKAST UHIYKIIUS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3apsII0B.

ITpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHN AJIEKTPUYECKOTO TOJIS.

MCTOYHMKH TTOCTOSSHHOT'O TOKA.

JIeMCTBUS 3IIEKTPUYECKOTO TOKA.

A I ATl
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10.25eKTprUUECKU TOK B JKUIKOCTH.

11.T"a30BbIit pa3psi.

12.I3mepeHne Cuiibl TOKa aMIIEpPMETPOM.

13.3mepeHne 3IeKTPUIECKOTO HAMPSIKEHUST BOJTbTMETPOM.
14.PeoctaT 1 Mara3uH CONpOTUBJICHUI.

15.B3anmMoieiicTBHE NOCTOSHHBIX MAarHUTOB.

16.MopaenvupoBaHue HEBO3MOKHOCTH pa3eieHUs MOII0COB MarHuTa.
17.MonaenvpoBaHrue MarHUTHBIX MOJIEH MOCTOSITHHBIX MarHUTOB.
18.0mbIT IpcTena.

19.MaruutHO€ 110JI€ TOKa. DIEKTPOMAarHur.

20.lelicTBME€ MAarHWTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
21.2nexTpoaBUraTesb MOCTOSHHOTO TOKA.

22.UccnenoBanue SIBICHUS SJICKTPOMArHUTHON UHIYKITUU.
23.0nbiTel Dapajes.

24.3aBUCUMOCTh HAINpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro

BO3HHUKHOBCHMSI.

25.9neKTporeHepaTop NOCTOSHHOTO TOKa.
Jlabopamopnuie padbomot u onvimot.

l.

D

SAENAN o

OnpiThl 1O HAOMIONEHUIO BJIEKTPU3ALMM TN HWHAYKIUMEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanue MAEUCTBUS 3IEKTPUYECKOTO MO HA TPOBOJHUKU U
TUDIIEKTPUKH.

COopka u npoBepka paboThl MEKTPUIYECKOMN IIEMU TOCTOSHHOTO TOKA.
W3mepeHue 1 peryirupoBaHue CUJIbI TOKA.

W3mepeHue u peryirupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKa, HAYIIETO 4Y€pe3 pPe3UCTOp, OT
COTPOTHBIICHHS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JIE€MOHCTPUPYIOIIHE 3aBUCUMOCTb AIIEKTPUUECKOTO
CONPOTHUBJICHHUS] TMPOBOJAHHKA OT €ro JUIMHBI, IUIOMIAJAH IONEPEUHOTO
CEUEHHs U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHS HAINPSKEHUNW TPU TOCIEIOBATEIHLHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBwia Ajigs CHIbI TOKa MpHU MapayieIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenrie paboThI AIEKTPUUECKOTO TOKA, UAYIIETO YEPe3 pe3UCTop.
11.0npenenenrie MOIIHOCTA JJIEKTPUUECKOTO TOKa, BBIAEIsAEMON Ha

pe3ucrope.
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12.MiccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa, WIYIIETO YE€pe3 JIAMIOYKY, OT
HaIpSKEHUS Ha HEH.

13.0Onpenenenue KII/] HarpeBaTensi.

14.ViccnenoBanne MarHUTHOTO B3aMMOJICMCTBHS TOCTOSIHHBIX MAarHUTOB.

15.1i3yyeHne MAarHUTHOTO TIOJIA TMOCTOSIHHBIX MAarHUTOB TMpU  HX
O0OBEIMHEHUU U Pa3/IeNICHUN.

16.MccnenoBanue OelCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0n0bITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUS
KaTylIKH C TOKOM W MarHuTa OT CHJIbl TOKa WM HaIlpaBJICHUS TOKa B
KaTyLIKe.

18.13yueHue neicTBUSl MAarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.

19.KonctpynpoBanue u u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20.N3mepenue KII/I snekTpoaBUratesibHON YCTaHOBKH.

21.0mpITBl IO WCCIIEOBAHUIO SIBICHUSI BJIEKTPOMAarHUTHOM WHAYKUIWHU:
UCCJIEOBAaHNE W3MEHEHUM 3HAYEHUsS W HANpaBiICHUS HWHIYKIHOHHOTO
TOKaA.

9 KIIACC

Pa3ngen 8. Mexannueckue siBJICHUA.

Mexannueckoe pABuWKeHHe. MarepuanpHass Touka. Cucrema oOTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBUKEHHsS. PaBHOMepHOE NpsIMOJIMHEHHOE
nBuxeHne. HepaBHOMepHOe npsmoiinHeiiHoe nBukeHne. CpelHssl 1 MTHOBEHHAas
CKOPOCTB TeJla IPH HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe JBmwkeHue. CBOOOIHOE
nagenue. OnwITel ["anuies.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m ydactota oOparieHus.
JIuneiinas u yrinoBas cKOpocTh. LIEeHTpOCTpEMHUTENIBHOE YCKOPEHHE.

[Tepsbiii 3akoH Hetorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cuiia TPEHUS CKOJIBKEHUS, CHIla
TPEHUS MOKOSI, APYTHE BUIbI TPEHHUSI.

Cuna TSOKECTH U 3aKOH BCEMHUPHOIO TSATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
nageHud. J[Bmwxkenue muaner Bokpyr Connua. IlepBas kocMmuueckass CKOpPOCTb.
HeBecomocTh U nieperpy3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJOTO TeJa ¢ 3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3meHenune umiyinbca. UMnynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.
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Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpTruu U paboThl. [loTeHIManpHas SHEPrus Tela, MOJHSATOrO HaJl
MOBEPXHOCTHIO 3eMiid. [loTeHInanbpHas SHeprus cxaTon npykunbl. Kunernueckas
sHeprusa. TeopemMa 0 KMHETHUECKOW HHEPruu. 3aKOH COXPAaHEHHS] MEXaHWYECKOH
HHEPTUH.

Jemoncmpayuu.

l.

o

SAENANP

8.
9.

HaGmroneHrne MeXxaHU4YeCKOro JIBMYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ
OTCUETA.

CpaBHeHHEe TyTell W TPaeKTOPUU ABMIKEHHS OJHOTO M TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune CKopoCcTH U YCKOPEHUSI TPSIMOJIMHEHHOTO JIBUYKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHYKCHUSI.

HaGmroneHre nBUXeHUs Tela Mo OKPY>KHOCTH.

HaGmronenne MexaHu4yecKuX SBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» mpu e€ pPaBHOMEPHOM H  YCKOPEHHOM JIBHI)KEHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MAacChl Tela W JSUCTBYIOIIEH Ha HEro
CHIIBI.

HaGmroeHre paBeHCTBa CHIT PU B3aUMOJICHCTBUU TEJl.

N3meneHue Beca Tesa mpu yCKOPEHHOM JBHKCHHH.

10.ITepenava ummysbsca mpu B3aUMOACHCTBUN Te.
11.1IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUH TEII.
12.CoxpaHenue uMIyiibca Mpu HEYNPyroM B3auMOICHCTBHUH.
13.CoxpaHenue uMIyJibca mpu abCoIOTHO YIIPYTroM B3aUMOICHCTBHH.
14.HaGnrogeHue peakTUBHOTO JBUKEHUSI.

15.CoxpaHeHue MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM TaJCHUH.
16.CoxpaHeHre MEXaHMYECKOW SHEPTUH NIPU IBIKEHUU TeJa O/ IeHCTBHEM

PYKUHBIL.

Jlabopamopnuie padbomot u onvimot.

l.

KoHcTpyupoBanue TpakTa JUisi pa3roHa M JalbHEHIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJbXKEHUs OpycKa WM JABUKEHUS
IIapyKa Mo HAaKJIOHHOM MIIOCKOCTH.

OnpeneneHne yCKOpEHHs] Tejla TMPU PABHOYCKOPEHHOM JBHXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHON CKOPOCTH.
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5. TlpoBepka THUMOTE3bl: €CJIM TPHU PABHOYCKOPEHHOM JIBIDKCHUU 0€3
HaYaJIbHOM CKOPOCTH IIYyTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. HMccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

7. Omnpenenenue kKodhPuUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CHIBI TPEHUS TPH PABHOMEPHOM JIBHKEHUM Teja

10 TOPU30HTAJILHON ITOBEPXHOCTH.
10.0npenenenne paboOThl CWIBI YOPYrOCTH TMpU TOABEME Tpy3a C
VICIIOJIb30BaHUEM HEIOIBUKHOTO U IMOJABHKHOTO OJIOKOB.

11.13y4yenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3ngen 9. MexannuecKkne KoJ1e0aHUA M BOJTHEI.

KonebarensHnoe nermxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEPHOI,
4acToTa, aMIUIUTyAa. MaremMaTHYecKuil U NPY>KUHHBIA MasTHUKU. [IpeBparieHue
SHEPTHH NPH KOJIeOATEIIHHOM JIBHKEHUU.

3aryxaromue  KojeOaHusa.  BeiHyxkIeHHble — KoneOanus.  Pe3onanc.
Mexannueckue BoiHbBL. CBoicTBa MexaHW4YecKuX BoOJH. [IpogonbHble U
nmoriepedHbple  BOJHBI. JIIMHA BOJIHBI M CKOPOCTh €€ pacinpoCTpaHCHHUS.
MexaHnnueckue BOJTHBI B TBEPIOM TeJe, CCHCMUUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk u

*®

YIIBTPa3BYK.
Jemoncmpayuu.
1. HaGmtonenue koneOaHUM Ted MOA JACHUCTBUEM CHUJIBI TSHKECTH W CHIIBI
YOPYTOCTH.
2. HaGmronenue konebaHuil rpy3a Ha HUTH U HA MPYKUHE.
3. HaGmronenue BIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCca.
4. PacnpocTpaHeHue NpoAOIbHBIX U MONEPEYHbIX BOIH (Ha MOJIEIHN).
5. HaGmrogeHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. Onpenenenrie 4YacToThl M IEpUOAa KoJeOaHUN MaTeMaTH4eCKOTro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U NIEpHoJia KoJaeOaHuil MpyKMHHOTO MasiTHUKA.

3. UccnegoBaHue 3aBUCUMOCTH TIEpHOJIa KOJEOAHHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. VlccnenoBaHue 3aBUCMMOCTH MEepUOIa KOJeOaHu Py KUHHOTO MasgTHUKA
OT Macchl Tpy3a.
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5. IlpoBepka HE3aBUCHUMOCTU TEpHOJa KojeOaHUil Ipy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJjebaHHid
NPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepeHue yCKOpeHUsi CBOOOTHOTO MaJeHUsI.
Paznen 10. DineKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkanma 3JIeKTpOMarHUTHBIX BOJIH. lcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBA3H.
DOnekTpoMarHuTHas npuponaa cera. CkopocTh cBeTa. BoJIHOBBIE CBOICTBa
CBETa.
Jemoncmpayuu.
1. CpoiicTBa 31EKTPOMarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomot u onvimot.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIBIO MOOMJIBHOTO

tenedoHa.
Pa3nea 11. CBeToBBIE ABJICHUS.
JlyueBas MOJEITh CBETA. Hcrounukn CBETA. [IpssmonvHEHOE

pacnpoctpanenue cBeta. 3atMeHus: Connna u Jlynsl. Otpaxkenue ceta. [Imockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

IIpenomnenue cBeta. 3akoH mpenomieHHs cBeta. [losiHOe BHYTpeHHee
OTpaXeHHWe cBeTa. Vcnonap30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHHUS B
OINTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JnumH3e. Onruueckas cucrema ¢oToamnmapara,
MHUKPOCKOIIAa M TeJjieckomna. ['7a3 kak omnThueckas cuctema. bInu3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cmBera B cnekTp. Ombitel Hptorona. ClroxeHue
CIIEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpssMosiHEHHOE pacIpoCTpaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cBeTa.

OnTuyeckuii CBETOBO/I.

Xon mydeit B coOuparoiieu JnH3e.

XoJ JIyueu B pacCEeHBaroOIICH JIMH3E.

[TomyueHune n300pa>keHUH C TTOMOIIIBIO JTUH3.

A G e
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9. Ilpunuun aeicTBusa poroanmnapara, MUKPOCKOIIA U TEIECKOTA.

10.Moxens riasa.

11.Pa3noxenue 6e0ro cBeTa B CIEKTP.

12.TTonyuenue 6e0ro cBeTa MpH CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. UccnenoBaHue 3aBUCMMOCTH yIJla OTpPaKEHHUS CBETOBOTO Jiyya OT yrja

najeHusl.

2. V3ydeHue xapakTEepUCTHK M300pakeHUsI MPEeIMETa B IJIOCKOM 3€pKaje.

3. HccnepgoBaHue 3aBUCUMOCTH yTiia MPEJIOMIIEHHS CBETOBOTO JIyda OT yIJia

naJieHus] Ha TPAHUIIE «BO3AYX—CTEKIIO».
4. TlonyueHue N300pakeHUI ¢ MOMOIIBIO COOMpAIOIIEN JTUH3BI.
5. Omnpexenenne POKYCHOTO PACCTOSIHHSI M ONTUYECKON CHIIBI coOMparomen
JIUH3BI.

6. OTBITHI 110 PA3NOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITBl IO BOCHPUATHIO LIBETa MPEAMETOB NPHU UX HAOIIOJCHUH 4Yepes
I[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble iBJIeHUS.

Omnwitel Pe3epdopna v mmanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noriomieHue ceeta aroMmoM. KBaHThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, Oeta- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. Hykmonnas wMoxaens aromHoro sapa. M3oromsl. PannoakTuBHBIE
npeBpaienus. [lepron monypacnana aTOMHBIX sEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSIOBOTO MU MACCOBOTO YHCEI.
OHeprusi cBsizu aTOMHBIX sijep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTte3a H
nenenus siaep. Uctounuku sneprun CosiHIa U 3BE3I.

Snepnas sHepreTuka. JleWcTBHUS paAMOAKTUBHBIX HW3Ty4YE€HUN Ha >KUBbHIE
OpraHU3MBlI.

Jemoncmpayuu.

CrieKkTpbl U3Ty4YEHHUS U MOTJIOIICHHUS.

CrexTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busbcona.

PaGota cuérurika HOHU3UPYIOMINX U3TYUESHUI.

Peructpanus u3nydeHus NpupoIHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGntonenue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTHHM YaCTUIIBI 110 TOPMO3HOMY
nyTH (1o pororpadusm).

AN e
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3. H3mepeHue painoakTUBHOTO (oHA.

IToBTOPUTEIBLHO-00001IIAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAONINI MOTY/b TIPEIHA3HAYECH ISl CUCTEMATH3AIlNH
U 0000IIeHHS  MPEIMETHOrO  COACPXKAaHUS U OMbITa  JCATEIHbHOCTH,
pruoOpPEeTEHHOTO MPU U3YUCHHUH BCEro Kypca (DM3UKH, a TakKKe JIJIs TOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY Mo ¢U3UKEe [JIs1 OO0ydJaronuxcs,
BBIOPABIIIMX 3TOT YU€OHBIN MPEIMET.

[Ipu M3ydeHHU JAHHOTO MOIYJS PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI
JIEATeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METanpeMETHBIX  IUTAHUPYEMBIX  PE3YyJIbTaTOB  OO0ydeHus, (GopMupyeTcs
€CTEeCTBEHHOHAyYHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS
SBJICHUN NPUPOALI W TEXHUKH, OBJIAJCHUE YMEHHUSMH OOBSICHATH (PU3MUEcKue
SBJICHUS, TPUMEHSs TMOJy4YeHHBbIE 3HAHUS, peliaTh 3a7adyd, B TOM YHCIE
KaueCTBEHHBIE U DKCTIEPUMEHTAIbHBIE.

[TpuHIUITHATBHO JEATEIIBHOCTHBIM XapaKTep JaHHOTO pasjera peaau3yercs
32 cu€T TOro, 4YTO OOyYarolIuecs BBIMOJHAKOT 3aJaHus, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE TIIOJIYyYEHHBIX 3HAHWUW paclo3HaBaTh M HAyYHO OOBSICHATH
(dbu3ndecKkre SABJICHUS B OKPY’KAIOIIEH MTPUPOIC U TTOBCETHEBHOM KU3HU;

UCITIOJIH30BaTh HAYYHBIE METOJIBI UCCIIEAOBaHUS (DU3NUECKUX SBICHUH, B TOM
YUCJIe IS MPOBEPKH THIOTE3 U MOJIYUYSHUS] TEOPETUUECKHX BBIBOJIOB,;

OOBSICHATh HAayYHBIE OCHOBBI HamOOJie€ BaXKHBIX JOCTHKEHUHU COBPEMEHHBIX
TEeXHOJIOTUH, HaPpUMEP, MPAKTUUECKOTO UCTIOIb30BaHUS PAa3TUIHBIX HCTOUHUKOB
SHEPIHH Ha OCHOBE 3aKOHA IPEBpaIeHUs] M COXPAaHEHMsI BCEX M3BECTHHIX BUJIOB
SHEPTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs HAINpPaBICHO

Ha JOCTI)KEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe nzyueHus puU3MKM Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPEca K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3HYecKor HAyKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kIAHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUH OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUN
bu3uKy;

- OCO3HaHUE BaXHOCTU MOPAIbHO-3THUYECKUX MPUHLMIIOB B JEATEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCHPHUATHE ICTETHUECKHX KadecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HAaHHME WEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
NO3HAHMSI MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEWILIEH COCTABIISIONICH
KyJIbTYPBI;

- pa3BuUTHE Hay4YHOU J10OO03HATETBHOCTH, WHTEpeca K HCCIe0BaTeNIbCKOM
NEeATEIbHOCTH;

5) <¢opmupoBaHMs  KYJbTYPbl 3A0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronmoTyunsi:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMPaBWJI OE30IaCHOTO TOBEICHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBAaHHUEM B
JOMalIHUX YCIIOBUAX;

- chOpMHpPOBAHHOCTh HaBbIKA pEQIIEKCUHU, MPU3HAHHE CBOETO IIpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJaoBeKa;

6) Tpy10BOro BOCIMTAHMS:
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® - aKTMBHOE YYacTHE B PEIICHWU MpaKTHYECKHX 3anad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3allud, TOpojJa, Kpas) TEXHOJOTHYECKOU W
COITMAIbHOM HAIPaBIICHHOCTH, TPEOYIOIMMX B TOM YHCIE M (U3UUSCKUX
3HAHUM;

® - MHTEpeC K MPAKTUYECKOMY U3yUYeHHIO MPOodecCuii, CBI3aHHBIX C (PHU3UKOM;

e 7)3K0JIOTNY€eCKOTr0 BOCIIMTAHMS:

e - OpHWEHTAIlMid Ha TpUMeHeHHe (U3MYECKUX 3HAHUM MJIA pelieHus 3agad B
o0JlacTh OKpY’Karoleld cpenpl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEGHKH WX
BO3MOKHBIX TTOCJIEACTBUM JIJI1 OKPY>KAIOIIEH Cpeibl;

® - OCO3HaHHE TVIOO0ATBLHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM M IMyTed uX
pelIeHUS;

e 8) ajanTanuM K M3MEHSIIOUIUMCS YCJOBUSIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

® - TIOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BBHITIOJIHEHUU UCCIEAOBAaHUNA U
POCKTOB (PU3MYECKOM HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM
APYTHX;

® - T[IOBBIIICHHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 IMPaAKTUUYECKYIO
JeSITEIbHOCTD;

® - OTPeOHOCTH B (HOPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHuCie (POpMyIUpOBaTh
U7IeH, TIOHSATHS, TUIIOTE3bI O (PU3NIECKUX 00BEKTAX U SBICHUSX;

e - Ooco3HaHUe JAe(UIIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 00JIacTH
bu3uKy;

® - I[JJAaHUPOBAaHHWE CBOErO0 PAa3BUTHS B NPHOOPETEHUM HOBBIX (PU3HMUECKUX
3HAHUM;

® - CTpEeMJICHHE aHAJU3HPOBATH U BBISBIISATH B3aUMOCBSI3U MPHUPOJIBI, OOIIECTBA U
PKOHOMUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (PU3UUECKUX 3HAHU;

® - OICHKAa CBOMX JCWCTBUM C YYETOM BIMSHUS Ha OKPYXXAIOIIYI Cpexdy,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (U3WKE HAa ypPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y o0ydaromierocs OyayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIIbHbIC YHUBEPCAIBHBIC YIeOHbIC IeHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JIEHCTBUS, PETYJIATHBHEIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.
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Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIITH M XapaKTePU30BaTh CYIIECTBEHHBICE TIPU3HAKH OOBEKTOB
(ssBNIEHU);

YCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
0000IIIEeHNS U CpaBHEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paCCMaTPUBAEMBIX (PaKTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIIHNXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBIIAITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TIPU HM3yYeHUH (DHU3MUECKHUX
SIBIICHUI W MPOIIECCOB, JIENaTh BHIBOJIBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO peleHus y4eOHoM (uznueckoi
3ama4yn (CpaBHEHHE HECKOJIBKMX BapUAaHTOB pEIIEHUs, BHIOOP Hamboee
TIOJIXO/ISIIIIETO C YYETOM CaMOCTOSITEIIFHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJIEHHOMY ITUIaHY ONBIT, HECIOKHBIN
bu3MYecKUil JKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PUIUYECKOTO
SIBJICHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHHUSI, OTIbITA, UCCIIEOBAHUS;

NPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUUYECKUX
IPOIIECCOB, a TAK)KE BBIIBUTATH MPEANOI0KEHNUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nundpopmanmeii:

NPUMEHSTh Pa3INYHbIE METOJbl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(pOpPMALUU WA JTAaHHBIX C Y4ETOM MPEIJIOKEHHOW Y4eOHOM
bu3nueckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TpeCTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pellaeMble 3a7a4d  HECIO0KHBIMU
CXeMaMH, uarpaMmmaMu, HHOU rpadukoi U MX KOMOMHAIIUSAMH.
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KoMMyHHKaTHBHBIE YHHBEpCAJbHbIE YUeOHbIE TeHCTBUA:

e B XOj¢ OOCYXICHHUS Y4COHOro MaTepuayia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMbI 1
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJauyd W IOJJIepKaHHUC
0J1aroKeaaTeaIbHOCTH OOIIEHMS;

® CONOCTaBIISATh CBOM CYXICHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
Jauajora, OOHapyXKHUBATh Pa3IN4KMe M CXOJICTBO MO3UIIHA;

® BBIPAXKATh CBOKO TOYKY 3PCHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

e IyOJUYHO MPEJCTABIATh PE3yJbTaThl BBIITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpHMEHTa, HCCIICIOBAHUS, TIPOCKTA);

e IIOHMMATh U HCIIOJIL30BATh NPEUMYIIECTBAa  KOMaHJIHOU "
WHAWBUAYaTbHONH pabOThl MPU PENICHUHW KOHKPETHOW (HU3MUECKOM
POOJIEMBI;

® [IPUHUMATh IIEJIM COBMECTHOM JCATEIBHOCTH, OPTaHU30BBIBAThH JICHCTBHUS
no e€ JOCTMDKCHHIO: pacIpeieNITh pOJIH, OOCYXIaTh IPOIECCHI H
PE3yJIBTaThl COBMECTHOM pabOoThI, 00001IaTh MHCHUS HECKOJIBKHUX JIFOJICH;

® BBHINIOJIHATH CBOKO YacTh pabOTHI, JOCTUTAsT KAYSCTBEHHOTO pe3yJbTara 1o
CBOCMY HAIPABJICHUIO M KOOPJWHHUPYS CBOM JICHCTBUS C JIPYTUMH
YJIeHaMH KOMaH/IbI;

e OIICHMBATHh KAa4eCTBO CBOErO BKJajJa B OOMIUK MPOAYKT O KPUTCPHSIM,
CaMOCTOSTEIHLHO C(OPMYITMPOBAHHBIM YUYaCTHUKAMU B3aMMO/ICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:
® BBISBISITH NPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHUSIX, TPEOYIOIIUX
TSt petieHust GU3NYEeCKuX 3HaAaHU;
® OpUEHTHUPOBATHCA B  PA3IUYHBIX MOJAXOJAX TMPUHATHA  PEIICHUM
(MHIUBHYaTbHOE, TPHUHATUE PEUICHUS B TpYIe, MPUHATHE PEIICHH
rpYIIoi);
® CaMOCTOSITEJIbHO COCTABJIAThH aJTOPUTM pelIeHHs] GU3NUECKON 3aauu UK
TUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOLIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHPOBATh MpeijlaraéMble BApUAHTHI pElICHUM;
e JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a pelICHUE.
CaMOKOHTPOJIb, IMOLMOHAIbHBII NHTEJJIEKT:
® JaBaTh aJICKBATHYIO OLEHKY CUTYAI[MU U MpeJjiararh 1jiaH e€ N3MEHEeHHUS;
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OOBSCHATh MPUYMHBI  JOCTHKEHUSA  (HEIOCTHKEHHsS]) PEe3yJIbTaToOB
JEeSITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHUCJE B XOJ BBIMOJHEHUS
(GU3MYeCKOro UCCJIEeNIOBaHMS WM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHMBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUAM;

CTaBUTH ce0s Ha MECTO APYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUSI U JIOTUKY JIPYTroro;
NpU3HABaTh CBOE MPaBO HA OIIMOKY MPHU PEIICHUH (PU3NUYECKHUX 3a7a4 WIIN
B YTBEPKJEHUSAX HA HAYYHBIE TEMBI U TaKOE e MPaBo APYroro.

INPEJMETHBIE PE3YJIbTATBI

K xonity oOyuenusi B 7 Kjiacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONIb30BaTh  TMOHATUA: (QU3UYECKHUE U  XUMHUYECKHE  SBIICHUA,
HaOJIIO/ICHUE, HKCIIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAMHHIIBI (HU3UUIECKUX
BEJIMYMUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHUYECKOe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, TNPSIMOJUHEHHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOIIAS
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

pasznuyarh sBieHUs (IudQys3us, TEIUIOBOE IBMKEHUE YACTHIl BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHE, HWHEPIHS,
B3aMMOJICHCTBHUE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHHs], Tepejavya JaBlieHHus TBEPABIMU TeJlaMH, >KUIKOCTIMU U
razamu, arMocdepHoe JaBlieHWe, IUIaBaHWe TeJll, MpeBpaIlCHUs
MEXaHMYECKOW PHEPruu) MO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX  SIBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBIEHUS B TMPUPOJIE:
OpUMEpHl JIBUJKEHUSI C PA3TUYHBIMU CKOPOCTSAMH B KUBOW M HEKHUBOMU
OpUpoJie, NEWCTBHE CWIBI TPEHUS B MPUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO JIaBJIeHUs] HA KMUBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TeJe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a/a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) (PU3NUECKUX SBJICHUIA;
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ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SBICHUS, UCTIOIB3YS
¢bu3nyecknue BeTWYUHBI (Macca, 00BEM, IIJIOTHOCTH BEIECTBA, BpEMs,
MyTb, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tela, CWia TpEeHUs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, Tas3a),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHLHANbHAs JHEpPrus), MpU OMNHUCAHUU TPABUIHHO
TPaKkTOBaTh  (PU3MYECKHH  CMBICI  HUCIOJIb3YeMbIX  BEJIUYUH, HX
0003HAaYeHUsI M EIUWHUIIBI (PU3NUYECKUX BEIWYHH, HAXOJIUTHb (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpavKu U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCTIOJIb3Ys TIPaBHIIA CIOXKEHUS CHUJI (BIIOJIb OJHOM MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBecCHUs phiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXaHWKH, 3aKOH COXpaHEHUS MEXaHMYeCKOH
OHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKChIBATh €70 MAaTEMaTHUYECKOE BhIpaKEHUE;

OOBSACHATH (hU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTYyallMil MpaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTh OOBsCHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpOM Ha 1—2 M3y4eHHBIX CBOWCTBA (HU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBatONIME (U3MYECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBUSA 3a/1a4 3alHUChIBATh KPATKOE yCIIOBUE, TOJCTABIATh (hHU3MUECKUE
BEJIMYUHBI B (OPMYJIbI U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAMMBIE NIl PEIICHUs 3a]1ay, OLIEHUBATh PEATMCTUYHOCTD
NOJIYYeHHON (hU3UYECKOM BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOHO PEHIUTh MPH TOMOIIU
(bU3HYEeCKIX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSATH IPOBEPIEMOE
OpennoyioxeHue  (TUIOTe3y),  paziuyaTh U HMHTEPIPETHUPOBATH
NOJIYYeHHBIH pe3ysbTaT, HAXOJIWUTh OUIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PU3UYECKUX SBICHUN  WIH
bu3HUecKux CBOICTB TeN: bopMyIupOBaTH poBepsieMble
NPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOT0 000py10BaHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
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BBINIOJIHATh TMpPSIMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJIB30BAHMEM AaHAJIOTOBBIX W
uGpoBBIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUs NTPUOOPOB € YUYETOM
3aTaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOU BEJIMYUHBI OT
JIpYrod ¢ UCIHOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTH TyTH
PAaBHOMEpPHO [IBWXKYILETOCsS Tela OT BPEMEHHM JBUKECHHS TeJla, CHUIIbI
TPEHUS CKOJILKEHHI OT Beca Tejla, KadecTBa 00pabOTKU OBEPXHOCTEH Ten
Y HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIONIAAU COIPUKOCHOBEHUS TEIl, CUIIbI
YOPYTOCTU OT YIJIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTpy>KEHHOM YacTH TeJla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TUTaBaHUsS TeJ, YCJIOBUN paBHOBECHsS phluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHWM  Y4eOHOro HCCIEOBaHUA, COOUpaThb YCTAHOBKY W
BBITMIOJHATh M3MEPEHUs, CIenys MNPeIoKeHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUIE
NPEJIOKEHHBIX TaOJUI] U TpadUKOB, JENaTh BBIBOJABI MO pe3yJbTaTaM
UCCJIEOBAHUS;

NPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIUYUH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH M TBEPAOTO TeENa, CUJIa TPEHUS CKOJIbKECHUS,
NABIICHWE  BO3/AyXa, BBbITAJIKMBAIOLIAs  CWiIa, JEWCTBYylOIIas  Ha
NOTPY>KEHHOE B KHUAKOCTh TeEN0, KOIPOUIMEHT TMOJIE3HOro AeHCTBUS
OPOCTBIX MEXaHHU3MOB), CIEeAysl MPEII0KEHHONM WHCTPYKLUMHU: IIpU
BBIMIOJTHEHUU W3MEpPEHUN cOoOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOJII01aTh MTpaBUiIa TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHLHUIBI JACHUCTBUS TPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYAbl, OapomeTp,
phIyar, MOJABUKHBIN U HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIMINBI  JACHCTBUS H3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C ONMOpPOM HA HMX ONucaHus (B TOM 4YHCIE:
NOAIINITHUKHA, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUNA Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3NUYECKUX SIBICHUN M HEOOXOIUMBIE (HU3MUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;
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® TpPUBOAWTh TpHUMEphl  (HaXOAWTh WHGPOPMAIMIO O  TPHUMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (HM3MUECKUX 3HAHUU B IMOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TIpU 0OpalleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUs 3IIOPOBbS U COOJFOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHUS B OKPYIKaIoIIeH cpeje;

® OCYIIECTBIATH OTOOp WCTOYHWKOB uWHpopmammu B HMHTepHETE B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIIUXCS
3HaHUH © TyTéM CpaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAINIO, KOTOpas SIBIISETCS MPOTHBOPEUYUBON WM MOXET OBITh
HEJIOCTOBEPHOM;

® WCIOJBK30BaTh NIPH BBITOJIHEHUH YYEOHBIX 3a/laHUi HAYyYHO-TIOMYJSIPHYIO
auTepaTypy  (pu3MYeckoro coaep)KaHWs, CIpPaBOYHBIE MaTepHAalIbI,
pecypchl cetn MIHTepHET, BIaAeTh NMpUEMaMU KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MHPOpPMAIUU (HU3UUECKOTO COMCPIKAHUS, B TOM
qrcie MyOJINMYHO JeNiaTh KpaTKhe COOOMIEHUS O pe3yiabTaTax MPOEKTOB
WIA Y4YeOHBIX HWCCICNOBaHW, TIPU OSTOM TPAMOTHO HCIOIb30BATh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, CONMPOBOXKIATH
BBICTYTUICHUE TIPEe3CHTAIINCH;

® TIpU BBHIMIOJHCHWH YYEOHBIX TMPOCKTOB W HCCIICOBAHHMN paclpeieisiaTh
OOSI3aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IOCTABJICHHBIMH 3aJ[adaMH,
CIIETUTHh 3a BBHITIOJHCHHEM IUIaHA JCWCTBHUN, aJCKBAaTHO OIEHWUBATH
COOCTBEHHBIH  BKJAX B  JESATCIIBHOCTh  TPYMIBI,  BBICTpaWBaTh
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, YYUTHIBasi MHCHHE OKPY)KAFOIIIHX.

K koHIy oOyuenus B 8 kjiacce npeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOyUAIOITUXCST YMECHHIA:

® WCIOJBK30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMUECKHE U
amMopHBIC TeJa, HACBHIIICHHBIH ¥ HEHACHIIEHHBIA Tap, BIAXHOCTH
BO3/1yXa, TeMIleparypa, BHYTPEHHSSI JHEPrusi, TEIUIOBOM JIBUTATElb,
DJIEMEHTAPHBIN 3JICKTPHUSCKUN 3apsifl, SIEKTPUIECKOE TOJIe, TIPOBOTHUKH
U TUDJICKTPUKHU, TIOCTOSTHHBIN AJIEKTPUIECKUI TOK, MarHUTHOE TIOJIE;

® pazIuyaTh SABJICHUS (TEIUIOBOE paCHIMpEHHE U CKaTHe, TeIulorepesaya,
TEIUIOBOE pPaBHOBECHE, CMAadWBaHUE, KaNWLUISPHBIC SBICHUS, WCIIapEHHUE,
KOHJICHCAITUs, TUTABIICHUE, KpHUCTAUIH3aIus (OTBEpACBAHKE), KHIICHHUE,
TeTuIonepeava (TerI0pPOBOIHOCTS, KOHBEKIIHSA, U3JTy4YCHHE),
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AJIEKTpU3aIUs TEJ, B3aUMOJICHCTBUE 3apsAA0B, NCHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHCTBUE
MAarHUTHOTO TIOJIsI Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
MO0 ONHMCAaHUID MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHHE;

pacrio3HaBaTh TPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKalollleM MHpe, B TOM 4HcCie (U3UYECKHE SBICHHS B TMPUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uznydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
SBJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiin, Aapeid MOICOoB, POJbh MAarHUTHOTO TOJS JIJIsS KWU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIIATh CYIIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3UIECKUX
SIBJICHUM;

OMHCHIBATh U3YUYCHHBIC CBOWCTBA TeJl U (PU3UYECKUE SIBICHUS, UCTIOJIb3YS
dbu3ndecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUs, KOJTHIECTBO
TEIUIOTHI, yJeJIbHAsg TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs TEIJIoTa
IUTaBJICHUSA, YJelbHAs TeIioTa MapooOpa3oBaHus, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TMOJIE3HOTO JEHCTBHS TEIJIOBOM
MalllMHbI, OTHOCUTEJIbHAS BIAXXHOCTh BO3/lyXa, DSJICKTPUUYECKUU 3apsij,
CUjia TOKa, DJICKTPUUECKOE HaIpsHKEHHE, COMPOTUBIIEHHUE MNPOBOJHUKA,
yACIbHOE  CONPOTHBJICHHWE  BeIlecTBa, pabdora W MOIIHOCTH
AJIEKTPUYECKOr0  TOKa), TIPH  OINHUCAHWUU TMPABWILHO  TPaKTOBAaTh
(U3UYECKUI CMBICT MCTOJB3yeMbIX BEIWYWH, 0003HAUCHHS U €IUHUIIBI
bU3MYeCKNX BEJIUYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYMHAMH, CTPOUTH T'paduKu
M3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUUNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W IPOIIECCHI,
UCIIOJNIb3ysl OCHOBHBIC IOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOW TEOpUM
CTPOECHHUS BEIIECTBA, MPUHLMI CYNEPINO3UINHU TMOJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsijia, 3akoH OMa [ ydacTka 1€y, 3aKOH
Jlxoyns—JIeHua, 3akoH COXpaHEHHUs DHHEPruM, MOpU ITOM JaBaTh
ClIoBeCHYIO (OPMYJIIMPOBKY 3aKOHa W 3allMChIBaTh €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSICHATh (PU3MUECKHE TMPOIECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallMi MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABISATH
NPUYMHHOCJICICTBEHHBIE CBS3U, CTPOUTH OOBICHEHHE U3 1—2 JJOTMUECKUX
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IIaroB ¢ Omopod Ha 1—2 HW3yYEeHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHM,
(bU3HYEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anadyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U
dbopmyIbl, cBsi3bIBalONIME (U3MUYECKHME BEIMYMHBI: Ha OCHOBE aHaIW3a
YCIIOBUS 3aJlayd 3alUCBhIBaTh KPAaTKOE YCIIOBUE, BBIABISTH HEIOCTATOK
JaHHBIX JUIsI peIIeHWs 3aJadd, BbIOMpAaThb 3aKOHBI W (HOPMYIIBI,
HEOOXOUMBbIE g €€ pelieHus, MPOBOAUTh pacy€Thl W CpPaBHUBATH
MOJIyYeHHOE 3HaueHne (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMH;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEHIUTh MPH TOMOIIU
(bu3HYeCKMX METOAOB, HCIOJb3Ys OMHCAHUE HCCIEOBAaHUSA, BBIICIATDH
poBepsieMOe MPENINOJNIOKEHUE, OLEHUBATh MPABUIBHOCTh TMOPSIKA
NPOBEJICHUS UCCIEIOBAHMS, 1€J1aTh BHIBOJIBI;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUI0O (PU3NYECKUX SBICHUN  WIH
(bu3HYeCcKIX CBOMCTB Tell (KaNmWUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS U
HarpeBaHusl TpU M3IYyYEHUHU OT LBETAa H3Iydaromied (MOTJIONIaroIIei )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TeMIEPATYypbl KUAKOCTH U
wiomaan e€ TOBEPXHOCTH, OJEKTPU3AIMS Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3apsA/IOB, B3aUMOJIEUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaJM3alllisi MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHUTHOTO TOJISI Ha TPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa dJEKTPOJBHUraTeisl IMOCTOSIHHOTO TOKa): (QOpMyIHpOBaAThH
pOBEpsieMbIE MPEANOI0KEHHsI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHMs, OMUCHIBATH XOJI OMBITA U (HOPMYITUPOBATH BHIBOIBI;
BBIMIOJHATh ~ MpsIMble  M3MEPEHUsT  TEeMIepaTypbl, OTHOCUTEIbHOU
BIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (M3UYECKUX BEIMYMH, CPABHUBATH
PE3YNbTAThl UBMEPEHUN € YUETOM 3aJJaHHON aOCOIIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEJIMUYUHBI OT
Ipyrod ¢ HCHOJb30BaHUEM  TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
COTPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJAM TONEPEUHOTO
CEUYEHHMsI U Y/ICJIbHOTO COIPOTUBIICHUS BEUIECTBA MPOBOJAHUKA, CUITBI TOKA,
UAYIIETO 4epe3 TMPOBOJHUK, OT HANpPsDKEHWs Ha  MPOBOJHHUKE,
UCCJIEIOBaHME TIOCJEN0BATENIbHOTO M NapajUIeIbHOTO  COEIWHEHUN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJEIOBaHHE, COOMpPATh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, CIenys MNpeIoKeHHOMY IUIaHy, (UKCHUPOBATH
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pe3yabTaThl TOJYYECHHOW 3aBUCHMOCTH B BHJE TaOnWIl U TpaduKoB,
JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHHS (HU3UYEeCKHX BeNMWYUH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TIPOBOJHMKA, padora W
MOIITHOCTh 3JIEKTPUUYECKOTO TOKA): IUIAHHPOBATH H3MEPEHHUs, COOMpAaTh
AKCMIEPUMEHTATBHYI0 YCTAaHOBKY, CIEAys MPENTOKEHHOW WHCTPYKIIUHU, H
BBIUUCIIATH 3HAUCHUE BEIINIMHBI;

COOJTFO/IaTh TTPaBWIIa TEXHUKHU O€30MaCHOCTH MPH paboTe ¢ TabopaTopHBIM
000pyIOBaHUEM;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS W3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
cCHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TYpOWHA, aMIIepMET,
BOJILTMETP, CUYETUMK ODIIEKTPUUIECKOW SHEPTHHU, DICKTPOOCBETUTEITHHBIE
pUOOPHI, HATPEBATENBHBIE YIEKTPOIIPHUOOPHI (IIPUMEPHI), AITEKTPUUECKUE
NPEIOXPAHUTENH, SJICKTPOMArHUT, JIEKTPOIBUTATEIb TOCTOSHHOTO TOKA),
UCTIONB3YysI 3HAHUS O CBOMCTBaX (U3WYCCKUX SIBJICHHA W HEOOXOIMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIhHBIC
npubOpel TIO CXeMaM H CXEMaTHYHBIM PHUCYHKaM  (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETpP, TUTPOMETpP, JBHTATE]Ib BHYTPEHHETO
CTOpaHUs, JJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbI SJCKTPHUYESCKHUX
IeTIei ¢ TI0CIIeI0BAaTEIbHBIM U TIapaUIeTbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS AIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (HM3MUECKUX 3HAHUU B TOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpalleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3II0OPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHUS B OKPYIKaIoIIeH cpeje;

OCYIIECTBIATh TOWUCK WHQOpMaK (U3NISCKOTO  COACPXKAHHS B
WHTepHeTe, HAa OCHOBE HWMEIONIUXCS 3HAHUW ©W TYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ UCTOYHUKOB  BBIACIATH  MHPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYMBOM WIIM MOXKET OBITh HEJIOCTOBEPHOI;
MCTIOJIh30BaTh NIPU BBITOJHEHUH YUEOHBIX 3aJlaHUi HAYyYHO-TIOMYJSIPHYIO
auTepaTypy  (pu3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIaAeTh NMpUEMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeobpa3zoBaHUs HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;



29

co3JaBaTh COOCTBEHHBIC INMHCHbMEHHBIC W KpaTKHUE YCTHBIC COOOIICHHS,
o0o6mass wHOpMaNKMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCJIE IYOJMYHO TIPEJICTABIATh PE3yIbTaThl
NPOEKTHOW WJIM HCCISAOBATEIIBCKOW JEATEeIbHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapar Kypca (H3UKH,
COIPOBO’K/JIATh BBICTYIUICHHUE MPE3CHTAIINCH;

IPH BBIIOJTHCHUU YYEOHBIX IPOCKTOB W HCCICIOBAaHUN (HU3UICCKUX
IPOIIECCOB pAaCIpECNITh O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
ITOCTABJIECHHBIMH 3aJadyaMi, CIEAUTHh 32 BBIINOJHEHHEM IUIaHA NEUCTBHUI H
KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIaJ B
JeSATEIBHOCTD IPYIIIBI, BRICTPAUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTD pa3periaTh KOHPIUKTHI.

K xoniy oOyueHusi B 9 kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéTa, MaTephalibHas TOYKa,
TPaeKTOpUsi, OTHOCUTEILHOCTh MEXaHUYECKOTO JBIKEHHS, aedopmalius
(ympyrasi, mjgacTuUdeckasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO TBEPAOE TEJO,
IIEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUUYECKHE KOJieOaHus U
BOJIHBI, 3BYK, HMH(pPa3ByK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IIKada 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPhl UCIyCKaHUs M TOTJOINIEeHU, alibda, 0eTa- U raMMa-u3Jy4eHus,
M30TOIIbI, SiZICpPHAsI DHEPTeTHKA,;

pasznuyarh SIBICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE, CBOOOTHOE
najieHue Tell, pABHOMEPHOE JBMIKEHUE MO0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TeJ, PEaKTUBHOE JBIKEHUE, KoJieOaTeNbHOE ABMXKEHHE (3aTyXarollue U
BBIHYXKJICHHBIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBI)KEHHE, OTpa’KeHUE
3ByKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPaKEHHWE M TPeOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jioKeHne 0eIoro cBeTa B
CHEKTp U CJIOXEHHWE CHEKTPAIbHBIX IIBETOB, JTUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTHUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOrO CIIEKTpa
U3TTyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpyXaromeM Mupe (B TOM 4ucie (u3ndecKkue SBICHUS B TMPUPOJIE:
NPUWJIKBBI U OTJIHUBBEI, ABMKEeHHUE T1aHeT COTHEYHON CHCTEMBbI, pEaKTUBHOE
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JIBW)KCHUE IKUBBIX OPraHU3MOB, BOCIPUSITAE 3BYKOB >KHUBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 03XO, I[BETa Tel,
ONTHYECKUE SIBJICHUS B TPHUPOJE, OHMOJOTrHYECKOe NIEHCTBHE BUIUMOTO,
yIbTPadUOIETOBOTO W  PEHTTCHOBCKOTO M3JIyUYeHHM, €CTECTBEHHBIN
PaIMOaKTUBHBIN (HOH, KOCMHUYECKHE JIYUd, PaTUOAKTHBHOE H3JIyUeHUE
NPUPOJAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX M3JIYYCHUM Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3ajJady B
y4eOHYI0, BBIJICIIATh CYIIECTBEHHBIC CBOWCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUM;

OMHCHIBATh U3YUYCHHBIC CBOWCTBA TEJl U (PU3UYECKUE SIBICHUS, UCTIOJIb3Ys
¢dbu3nyeckre BEIMYUHBI (CPEIHsSIT M MTHOBEHHass CKOPOCTh Tella IIpHU
HEPAaBHOMEPHOM JBWXKEHUM, YCKOpPEHHUE, IMEpEeMELICHUE, MyTh, YIJI0Bas
CKOpOCTb, CWJIa TPEHUs, CHJIa YIPYrOCTH, CWJIA TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIQJICHHs, BeC TeJla, HMITYJIbC TeJla, HUMIIYJIbC CHIIBI,
MexaHu4yeckass paboTa W MOUIHOCTh, NOTEHIIMAJIbHAs DSHEPrus Tea,
MOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS DHEPTUS CXKATOM
NpY>XUHBI, KUHETUYECKAas DSHEPrus, IOJIHasg MEXaHWYecKas »>HEeprus,
NepUoJ U 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTH 3BYKa W BBICOTA
TOHA, CKOPOCThb CBETa, MOKa3aTelb MPETOMJICHUS CPEIbl), MPU ONMHCAHUU
PaBUIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOIB3yEeMbIX BEIWYHH,
0003HaYeHUsI W €AWMHULIBI (U3UYECKUX BEJIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DM3UUYECKYIO BEIMYMHY C JPYTUMH BEJIMUYUHAMH,
CTPOUTH rpaUKy U3yUCHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIIMYMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W IPOIIECCHI,
UCIIOJNIb3Ysl 3aKOH COXPAHEHHUS JHEPruu, 3aKOH BCEMHUPHOIO TATOTCHUS,
NPUHLMI CYNEPHO3UIIMUA CHUJI, TMPUHIUI OTHOCUTEIBHOCTU ['anmuies,
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJbCa, 3aKOHBI OTPaXCHUS U
MPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUSI 3aPsI0BOTO U MAaCCOBOIO YHCEI
Opu SASPHBIX PEAKIMAX, MPU OTOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3alIUChIBATh €r0 MaTEMAaTUUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOIeCChl U CBOMCTBA Tejl, B TOM YHCIE U B
KOHTEKCTE CUTyallMi MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABISATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTIOTHUECKUX
IIaroB C OMOpoW Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUMH,
(hU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTte pacdy€THble 3aJaud (OMUpAroIHecs Ha CcucTemMy u3 2-3
YpaBHEHHUH ), UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBS3BIBAIONINE (PU3MUECKUE
BEJIMUUHBI: HA OCHOBE aHaJIW3a YCIOBHUS 3aJauyd 3alliChIBaTh KpPaTKOE
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YCIIOBHUE, BBISBIIATH HEJOCTAIOIINE WM MU30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, IPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYyYEHHOTO 3HadeHus (usmdeckoi
BEJIMYUHBIL,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPU TIOMOIIH
GU3MYECKUX METOJIOB, HCIIOJIB3YS ONHCAHHE HWCCIICIOBAHUS, BBIACIATH
NpOBEpSIEMOE  TPEATOIOKEHHE, OIICHUBATh TPAaBUIBLHOCTh TIOPSAKA
NPOBEACHUS  WCCIEAOBaHWsS, JeNaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIBITOB;

NPOBOJUTH OMBITHl 10 HAOMIOACHUIO (DHU3MYECKHX SIBICHUN WIH
bu3nYeCKUX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HpIOTOHA, 3aKoHa
COXpaHEHHUs] DHEPrHH, 3aBHUCHMOCThH TepHoaa KojeOaHWH TpPYKHHHOTO
MasiTHKa OT MacChl Tpy3a W XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY Il MJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclpOCTPAHEHHUE CBETA,
pa3ioXeHne OelIor0 CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs TpeaMeTa B COOMparoriei
JUH3E, HAOMIOJCHNUE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB M3ITYUCHHS ):
CaMOCTOSITETLHO ~ CcOOMpaTh yCTaHOBKY U3 HW30BITOYHOrO Habopa
o0OpyIOBaHUS, ONWCHIBATH XOJ ONbBITA W  €ro  Pe3yJbTaThl,
(bopMyITUpPOBaTh BBHIBOJIBI;

MPOBOJIUTEH MPU HEOOXOIUMOCTH CEPUI0 TIPSIMBIX U3MEPEHHM, OIpenemss
CpeqHee 3HAYCHHE W3MepseMOl BenmMuuHBI ((DOKYCHOE pacCTOsHUE
cobuparorieii JMH3BI), OOOCHOBBIBaTH BBIOOP cmoco0a HM3MEpPECHUS
(M3MepuTenbHOrO Mprbdopa);

MPOBOJIUTh HWCCIIEIOBAaHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
MCTIOh30BAaHUEM MPSMBIX W3MEPEHUH (3aBUCHMOCTh TMYyTH OT BpPEMEHU
Npyd PaBHOYCKOPEHHOM [BMKCHHHM O€3 Ha4allbHOW CKOpPOCTH, IEpHOJa
KOJIeOaHM MaTEeMaTHYECKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHUs CBETa OT yria MaJeHUs W yIiia MPEJIOMIICHHS OT yIJia
MaJeHus): TUIAHUPOBATh HCCIICIOBAHUE, CaMOCTOSATEIHHO COOHMpaTh
YCTaHOBKY, (HUKCHpOBaTH pE3yJNbTaThl TOJYyYECHHOW 3aBUCHMOCTH
bu3NYECKUX BEIWYUH B BUAE TaOMUI M TpadHKOB, NeJaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUs (PU3NYCCKUX BEIUYHUH (CpemHss
CKOpPOCTh H YCKOpPEHHE Tella TIph pPaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO TMAaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIHUCHT
TPEHUS CKOJBKCHHS, MEXaHHYeckas pabdoTa W MOIIHOCTh, YacTOTa H
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nepuoa  KoJeOaHWH MaTeMaTH4ecKOoro W TPYKHMHHOTO MAasTHUKOB,
ONTHYECKas CWia COOWparImeld JMH3BI, pPaJuOaKTUBHBIA  (OH):
TUIAaHUPOBATh HM3MEpPEHUs, COOMpaTh SKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATD U3MEPEHHUs, CIEAys TPEI0KCHHON WHCTPYKINUU, BBIYHCIISATH
3HAa4YCHHE BEIIMYMHBI U aHATH3UPOBATH MOJIYICHHBIC PE3YyIbTATHI C YUETOM
3aJJaHHOW MTOTPEITHOCTHA U3MEPEHHIA;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPH padoTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJENTb aroMa, HYKJIOHHas
MOJIEJTh AaTOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS U3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
CIUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHWsI, DPaKeTa,
9XOJIOT, OYKH, TIEPHUCKOI, QoToamnmapar, ONTHYSCKHE CBETOBOIBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOWMCTBaX (PHW3WYECKHX SIBICHHA ¥  HEOOXoauMble (U3NUYCCKUE
3aKOHOMEPHOCTH,

MCTIOJIh30BaTh CXEMBI U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IIPOIIECCOB
Npy pelICHHH Y4eOHO-TIPaKTHUECKUX 3a/lad, ONTUYCCKUE CXEMBI ISt
MOCTPOEHUS N300pakKeHHI B TIIOCKOM 3€pKajie U COOMparoIiei TuH3e;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (HM3MUECKUX 3HAHUU B TOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpalleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3II0OPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHUS B OKPYIKaIoIIeH cpeje;

OCYIIECTBIATh TOWUCK WHQOpMaK (U3NISCKOTO  COACPXKAHHS B
HHTepHEeTe, CaMOCTOSATEIHHO (OPMYIIUPYS MOMCKOBBIN 3aIpoc, HAXOIUTh
MyTH OTPEAeNICHUs TOCTOBEPHOCTH MOMyYeHHON MH(OpMAaIu Ha OCHOBE
MUMETOIINXCS 3HAHUH U TOTIOJTHUTEIFHBIX HICTOYHUKOB;

MCTIOJIh30BaTh NIPU BBIITOJHEHUH YUEOHBIX 3aJlaHUi HAYyYHO-TOMYJISIPHYIO
auTepaTypy  (pu3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIaAeTh NMpUEMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeobpa3zoBaHUs HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
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® CO037aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHHS HAa OCHOBE
UHGOpMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PUINYECKOTO COIEpKaHUs,
NyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOMN MU UCCIEA0BATENbCKOM
NEeSTENbHOCTH, TMPU OATOM TPaMOTHO  HCIOJB30BaTh  W3YUYEHHBIH
NOHSITUMHBIA armapaT U3y4aeMoro paszziena (U3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpE3CHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KonnuyecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3iesioB u (undpossbie)
n/n TeM NMPOorpaMMbl Bcero Konrpompiibie | Ipaxririeckue o0pa3oBaTeJIbHbIE
padoTbI padoTbI P
Paszznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOLIEr0 MUpa
1.1 ®u3MkKa - HayKa 0 IPUpPoJIe 2 bubmmorexa TOK
https://m.edsoo.ru/7f416194
1.2 DU3UYECKUE BETUUNHBI 2 1 Bubroreka LIOK
https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHay4HBI METO/T ) | bubnuorexa [IOK
MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pasnea 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHMH BelllecTBa
2.1 Crtpoenue BeliecTa 1 bubnuorexa LIOK
https://m.edsoo.ru/7f416194
59 JIBuKeHuEe 1 B3aUMOJCUCTBHUE ) | bubnmoreka [HOK
YacTHII BEIlIeCTBa https://m.edsoo.ru/7f416194
)3 ArperaTtHele COCTOSHUS ) bubnuorexa [IOK

BCIICCTBA

https://m.edsoo.ru/71f416194
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Hroro no pazneny

Pasznen 3. /IBu:KeHne U B3aMMO/IeiCTBHE TeJl

3.1 MexaHn4yecKkoe OBUKEHUE 3 Bubmmorexa HOK
' A https://m.edsoo.ru/71f416194
bu6mnorexa IIOK
3.2 %1 4
HEpIIA, Macea, TUIOTHOCTD https://m.edsoo.ru/7{416194
bu6mnorexa IIOK
33 Cuna. B 14
uia. BHRT Cit https://m.edsoo.ru/71416194
Hroro no pazneny 21

Pasznes 4. laBiieHue TBEPABIX TeJl, )KMIAKOCTEH M ra30B

Jasnenue. [lepenaya napienus

4.1 TBEPABIMHU TEIAMH, JKUIKOCTIMHU 3 bubmmorexa [OK
' P > KA https://m.edsoo.ru/7f416194
U ra3aMu
bu6mnorexa IIOK
4.2 5
JlaBienme KuaKoCTH https://m.edsoo.ru/71416194
bu6mnorexa IIOK
4.3 A 6
TMOC(epHOC AabieHHe https://m.edsoo.ru/7f416194
44 JleicTBUE )KMAKOCTH U Ta3a Ha . bubnmoreka [HOK
’ MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/71f416194
Hroro no pazneny 21

Paszges S. Padora 1 MOIIHOCTB. JHEPrus
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5.1 Pa6oTa 1 MOIIHOCTS 3 1 bubmmorexa LIOK
| - https://m.edsoo.ru/71416194
bubnuorexa [IOK
2 IT |
: poTTHIE MEEE ; https://m.edsoo.ru/71416194
bubnuorexa [IOK
5.3 M 4 1
ST https://m.edsoo.ru/71416194
Hroro no pazneny 12
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO HACOB I10 68 "

ITPOTPAMME
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8 KJIACC
KonnuyecTBo yacos DJIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiios u (uu¢possbie)
Koutposbnsbie | IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3zoBaTeibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. TensioBble AiBJICHUS
11 Ctpoenue u cBOiCTBa . | bubnuoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mnorexa IIOK
1.2 T 21 1 5
CIDIOBHIC POTCCCRL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznea 2. JiekTprueckue 1 MATHUTHbIE SIBJICHUS
3 :
2.1 3:11 e;:};f;:elc I;I:JIS: I;Iﬂlf)tl 7 1 bubmrorexa HOK
. P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 IToCcTOSHHBIN AAEKTPUUECKUI 20 | . bubnuoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mnorexa IIOK
2.3 M 6 1 1.5
ATHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mnorexa IIOK
2.4 C) 4
FICKTPOMATHITHA HEAYKIUA https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

37

PesepBHOE BpeMs

OBUIEE KOJIMHECTBO YACOB I10
ITPOI'PAMME

68

14.5
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9 KJIACC
KonnuyecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3iesioB u (undpossbie)
Koutposbnsbie | IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3zoBaTeibHbIE
padoThI padoTbI
pecypchbl
Pa3zgea 1. Mexanundeckue siBJIeHHUSA
11 MexaHu4deckoe IBHKECHHUE U 10 | bu6mnorexa IIOK
’ CIOCOOBI €T0 ONHUCAHUSI https://m.edsoo.ru/7f41a4a6
bu6mnorexa IIOK
1.2 B % 20 1 3
SAMMONCHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mnorexa IIOK
1.3 3aKOHBI COXpaHe 10 3
KOHBT COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3gea 2. MexanndyecKue KoJ1e0aHUS M BOJHBI
bu6mnorexa IIOK
2.1 M §) 7 3
CXQHMACCIHE KOTCDAHA https://m.edsoo.ru/7f41a4a6
bu6mnorexa IIOK
2.2 M .3 8 1 3
CXAHIHICCKHE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Paszaen 3. Di1eKTPOMArHUTHOE 10JI€ U JJIEKTPOMATHUTHBIEC BOJIHBI
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31 DJIEKTPOMArHUTHOE TOJIE U 6 bubnuoreka [JOK
' AIEKTPOMArHUTHBIE BOTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbI€E ABJIEHUS
41 3aKOHBI pacIpOCTPAHEHHUS 6 bubnuoreka [JOK
' CBETA https://m.edsoo.ru/7f41a4a6
bu6mnorexa IIOK
4.2 JI 0 6
FIHIBL M OUITHHECCIHE NPHOOPH https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenue 6eaoro cBeTa B 3 bu6mnorexa IIOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasznen 5. KBaHTOBbBIE SIBJIEHUSA
51 Hcnyckanue v noriouieHme 4 bubnuorexa [IOK
’ CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mnorexa IIOK
5.2 C 6
TPOCHHE STOMHOTO ipa https://m.edsoo.ru/7f41a4a6
bu6mnorexa IIOK
5.3 s 7
ACPHPBIC peaidinit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Pa3znes 6. [loBTOpHTEILHO-00001IAK0IIM A MOAYJIb
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[ToBTOpEHUE 1 00001IEHHE

bu6mnorexa IIOK

) 1
6.1 CONCPXKAHNA KyPCa (QH3MKH 33 ? https://m.edsoo.ru/7f41a4a6
7-9 xiacc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 26

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» ®dusuka, 7 knacc/ [eppikun A.B., O611ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTeNIbcTBO «DK3aMEH

» ®usuka, 8 knacc/ [leppimkun A.B., O611ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBo
«IIpocBenieHue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytaux E.M., O611ecTBo C
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JPODA»; AxunoHnepHoe 00111ecTBO

«H3paTenbcTBO «HpOCBCI_HCHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

7 KIIACC

1.Pabouas nporpamma.

2. IIporpammbl 0ocHOBHOTO 0011ero oopazopanus. Gusuka. 7 — 9 kiaccel
(aBTopel:A.B.Ileppikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Tlepoiikud A.B. ®uszuka. 7 knacc. YueOHUK 17151 00111e00pa30BaTeNbHbIX

yupexaenuii . M.:[Ipoda. 2011
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5. Jlykamuk B.U. CoopHUK BOITPOCOB U 3a11a4 1o ¢uszuke. 7-9 k. — M.:
IIpocsemenue, 2010. —192c.

8 KJIIACC

1. Pabouas nporpamma. @usnka. 7 — 9kiacchl: yueOHO-METOIUUECKOTO
noco6bus /coct. TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpammbl ocHOBHOTO 0011ero oopazoBanus. Guszuka. 7 — 9 kiaccel
(aBTopsi:A.B.ITeprimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHHUKOM:

4. Tlepoiikud A.B. ®uszuka. 7 knacc. YueOHUK 17151 00111e00pa30BaTebHbIX
yupexaenuii . M.:[Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOITPOCOB M 3a11a4 1o ¢puszuke. 7-9 k. — M.:
IIpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie pabotsl. KoHTpoibHBIE
3aganus. —Caparos:Jluueit, 2014.

8. «KoHTponbHO-U3MepuTenbHble MaTepuaibl. Pusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ u3z.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToguueckoe nocooue/ A.E.
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Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usnka-8ki 2017 M. Ipoda

11.H.B. ®unonoBuu Metoauueckoe nocodue 2015 M. Hpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHbIE pa0OTHI-8
kiacc 2017 M. dpoda

13.B.B. Illlaxmatoga ,0.P. llledep Auarnoctuueckue padoTsl -8 kiacc 2016
M. dpoda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3olickuit Coopauk Bonpocos u 3amau
2015 M. Ipoda

9 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9kiaccol: yueOHO-METOIUUECKOTO
noco6bus /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpammbl 0ocHOBHOTO 0011ero oopazopanus. Gusuka. 7 — 9 kiaccel
(aBTopsi:A.B.ITeprimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:

4. Tlepoiikud A.B. ®uszuka. 7 knacc. YueOHUK 17151 00111€00pa30BaTeNbHbIX
yupexaenuii . M.:[Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOITPOCOB U 3a11a4 1o ¢puszuke. 7-9 k. — M.:

IIpocsemenue, 2010. —192c¢.
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6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie pabotsl. KoHTpoibHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTponbpHO-U3MepuTenbHble MaTepuanbl. Pusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-MeToguueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbHbIe 1 camocTosITENIbHbIE Pa00ThI IO (pu3MKe. 9 Kacc: K yueOHUKY
A.B. [leppiikuna, E.M. I'ytHuk «®uszuka 9 knace» / O.M. I'pomuea. — M.
HN3narenbpcTBO «OK3aMeny, 2014.

Tectol o gusuke. 9 knacc: k yueOuuky A.B. Ileppimikuna, E.M. I'yTHuk
«Duzuka

9 knaccy» / O.U. I'pomueBa. — M.: M3natenbeTBo «Ok3ameny, 2010,

®duzuka. 9 knacc. TemaTuueckue TeCToBbIE 3a/laHus Juisl ToAroToBku k ['NA. /
aBT.- cocT.: M.B. boilinenko, O.H. Mupomikuna. — Spocnasis: OO0

«Axanemus pazBuTtus», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

7 KIIACC

1. bubnmnoreka — Bcé mo mpeamety «Puszukay. — Pexxum nocryna:
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http://www.proshkolu.ru

2. BuzneoonsITel Ha ypokax. — Pexum gocryna: http:/fizika-class.narod.ru

3. Enunas komneknus nudpoBeIX 00pa30BaTEIBHBIX PECYPCcoB. — Pesxxum
noctymna: http://school- collection.edu.ru

4. NaTepecHble MaTepHaibl K ypokaM (PU3UKH 110 TEMaM; TECTHI 110 TeMaM;
HarJIsIHbIe TTOcOOus K ypokaM. — Pexxum gocryna: http://class-fizika.narod.ru
5. ludpossie 0Opa3zoBaTelibHbIC pecypchl. — Pexxum pocrtyma:
http://www.openclass.ru

6. DnexkTpoHHbIC YueOHUKY 110 dusuke. — Pexxum mpocryma:
http://www.fizika.ru

8 KIIACC

1. bubnunoreka — Bcé mo mpeamety «Puszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzneoonsITel Ha ypokax. — Pexum gocryna: http:/fizika-class.narod.ru

3. Enunas komneknus nudpoBeIX 00pa30BaTEIbHBIX PECYpPCcoB. — Pesxxum
noctymna: http://school- collection.edu.ru

4. NaTepecHbie MaTepHaibl K ypokaM (DU3UKH TI0 TEMaM; TECTHI 110 TeMaM;
HarJIsIHbIe TTOcOOus K ypokaM. — Pexxum gocryna: http://class-fizika.narod.ru
5. ludpossie oOpa3zoBaTelibHbIC pecypchl. — Pesxxum gocrtyma:
http://www.openclass.ru

6. DnekTpoHHbIE YueOHUKH 10 Pu3uke. — Pexxum gocryna:
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http://www.fizika.ru

9 KJIACC

1. BuneoonsITel Ha ypokax. — Pexum pocryna: http:/fizika-class.narod.ru

2. Enunas xomteknus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexkum
noctymna: http://school- collection.edu.ru

3. MaTepecHbie MaTepuaibl K ypokaM (GU3HKH 110 TEMaM; TeCThI IT0 TeMaM;
HarJIsIHbIe TTOcOOus K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru
4. Hudposbie 00pa3oBaTeIbHbIE pecypchl. — Pexxnm moctyna:
http://www.openclass.ru

5. DNeKTpoHHbBIC YUeOHUKH 0 Pusnke. — Pexxum nocryna:
http://www.fizika.ru

6./lucranimonnas mikosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Kiacc.
CeteBoe oOpasoBaTenbHOE coolmiecTBo. http:// www.openclass.ru/node/109715
7. Enunas xoiekius nuppoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP HHPOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsA0ps» MaTepuabl Mo GU3UKE.
http://archive. 1september.ru/fiz

11. Auumarnuu pusnyeckux o0bekToB. http://physics.nad.ru/
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12. ’Kupas pusuka: oOyuaromas nporpamma. http:// www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru



