MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
€CTECTBCHHO-HAY4HBIX NIPEIMETOB
mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
€CTECTBCHHO-HAY4HBIX NIPEIMETOB
npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
€CTECTBCHHO-HAY4HBIX IIPEIMETOB
npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTENeH
€CTCCTBCHHO-HAYYHBIX IIPEIMETOB
IIPOTOKOJ OT 202 r.Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
€CTCCTBCHHO-HAYYHBIX IIPEIMETOB
MPOTOKOJ OT 202 1. Ne

COI'JTACOBAHO

3aMecTUTENh IUPEKTOpa
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COI'JTACOBAHO
3aMeCcTUTENb JUPEKTOpa

PABOYASA ITPOI'PAMMA
0 Y4eOHOMY NpPeAMETY
®H3HKA (bA30BbIH YPOBEHbD)

IUISL OCHOBHOTO 00I1IeT0 00pa30BaHMs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

Exarepunoypr 2025



Pabouas mporpamma no yueOnomy npeamety «duznkay (6a30BbIi YPOBEHB) (ITpeaMETHAS
obnacth «EcTecTBeHHO-HAay4HbIEe NPEIMETHI») Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA
HOAroTOBJIEHa Ha ocHOBe PenepanbHOi 0Opa3oBarenbHON nporpaMMel (IIpukaz Munucrepcraa
npocseuieHuss Poccuiickoit ®enepauun  or 18.05.2023 . Ne 370, 3aperucrpupoBaH
MunucrepctBoM roctutiuu Poccutickoit @eneparnuu 12.07.2023 1., per. Homep 74223) (manee —
@®OIT O0O), IIporpaMMbl BOCIIMTAHUS C YUETOM PACIPENEICHHBIX IO KjaccaMm IpPOBEPSIEMBIX
TpeOoBaHUI K pe3yinbTaraM ocBoeHUs: OCHOBHOW 00pa3oBaTeNbHONW IMPOrpaMMbl OCHOBHOIO
o01ero 00pa3oBaHusl.

COJEPXKAHUE YYEBHOI'O ITPEJIMETA «®W3UKA» (FA3OBBIIl YPOBEHbD)

7 KIIACC

du3uka u e€ poJib B NO3HAHUM OKPY:KAIOIIEro Mupa.

®uznka — Hayka o npupoje. ABneHus npupoasl. PU3NUecKUe SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, IEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Dusznyeckue MNPUOOPHI.
ITorpemHocTh 3MepeHni MexayHapoaHas CUCTEMa EIUHULL.

Kak ¢usmka u npyrue ecrecTBeHHbIE HayKH M3y4aroT MpHpPONy. EcTrecTBeHHO-HayuHBIH
METOZI TO3HaHMs: HaONIOJEeHUE, I[OCTAaHOBKA HAy4YHOI'O BOINPOCA, BBIABM)KEHHUE THUIIOTE3,
SKCIIEPUMEHT [0 TIPOBEpPKE THUIIOTe3, OObsICHEHHE HabmomaeMoro spieHus. OmnucaHue
($u3NYECKUX SBICHUN C IOMOIBIO MOJIEIEH.

Jlemoncmpayuu.

Mexanuueckue, TEII0BbIE, NEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckue NpuOOpPHl U TPOLEAYypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM U LU(POBBIM
npuOopom.

Jlabopamophvie pabomsl u onvimeoi.

Omnpenenenne MEeHbl JeNIeHHsI IIKAIbI H3MEPUTEIBHOTO TPUOopa.

H3mepeHne pacCTOSHUN.

N3mepenne 06bEMa KUIKOCTU U TBEPJOTO TeNa.

Omnpenenenre pa3MepoB MaJlbIX Tell.

WN3mepenne Temmneparypsl MpU TOMOIIM JKUAKOCTHOTO TEpMOMETpa U JlaTuMKa
TEMIIEpaTyphl.

[IpoBenenune wuccienoBaHusl IO TPOBEPKE THIOTE3bl: JAJIbHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM O0JIblIIe, 4yeM OO0JIbIIIe BHICOTA MTyCKa.

IlepBoHauanbHbIe CBeJeHUS O CTPOCHUH BelleCcTBa.

CrpoeHue BemiecTBa: aroMbl U MOJEKYIbl, WX pa3Mepbl. OINBITHL, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrkeHue dactuil BemiecTBa. CBSI3b CKOPOCTH JIBHXKEHMSI YacCTUIl C TEMIEpaTypoil.
BbpoynoBckoe paBmxkenue, auddysus. BzaumojeiicTBHe YacTHIl BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSHMSI BEILlECTBA: CTPOEHHE TIa30B, JKUIKOCTEH U  TBEPHBIX
(kpucTamIMUuecKux) Tell. B3auMocBsi3b MeXAy CBONCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCOOE€HHOCTH arperaTrHbIX COCTOSHUMN
BOJIBI.

Jlemoncmpayuu.

Habmronenne 6poyHOBCKOTO JBHKEHHS.

Ha6mronenue muddyzun.

Habnionenue siBieHMiA, OOBSICHSIOMIUXCS TMPHUTHKEHHUEM WIH OTTAIKHBAHMEM YaCTHIL
BEIIECTBA.

JlabopamopHvie pabomsl u onvimol.

OreHka TraMeTpa aToMa METOJIOM PSZIOB (C UCTIONb30BaHueM (poTorpaduii).

OnbIThI 10 HAOTIOEHUIO TETIOBOTO PACITUPEHUS Ta30B.

OnpIThI 10 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYIISIPHOTO MPUTSKEHUSI.



JIBH:xeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBmkeHue. PaBHOMepHOe U HepaBHOMepHOe ABMXKeHUEe. CKOpOCTb.
Cpennsis CKOpOCTb IPYU HEPABHOMEPHOM JIBM)KEHUH. Pacu€r myTH U BpeMEHU JABUKECHHUS.

SBnenue uHepuuu. 3aKOH WHEpIUHU. B3ammoneiicTBue Ten Kak MpPUYMHA W3MEHEHUS
CKOpOCTH ABMXKEHUs Ten. Macca kak mepa uHepTtHocTH Tena. [lmotHocts BemectBa. CBsA3b
MJIOTHOCTHU € KOJIMYECTBOM MOJIEKY/ B €AMHUIE 00bEMA BEIIECTRA.

Cwia kak XapakTepucThKa B3auMonencTBus Ten. Cuina ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOLIBIO0 JUHAMOMETpPA. SIBlIeHUE TAroTeHus U cuiia TskecTd. Cuia TsKeCTu
Ha Apyrux miaderax. Bec tena. HeBecomocTs. CnokeHUE CUIl, HAlIPABJICHHBIX IO OAHOM MPSIMOiA.
PaBuoneiictByromas cui. Cuna Tpenus. TpeHue CKoJIbKEeHUsS U TpeHUe MoKos. TpeHue B mpupose
Y TEXHHUKE.

Jlemoncmpayuu.

Habmronenne MexaHn4ecKoro JABMKEHUS Tella.

N3mepenne ckopoCcTH NpSIMOIUHEHHOTO IBHKCHHUSL.

Habmnronenue siBeHus: MHEPIUH.

Habmonenne uaMeHeHus: CKOPOCTH TIPU B3aMMOACHCTBUU TEI.

CpaBHeHME Macc 10 B3aUMOJICHCTBHIO TEI.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHON IPSIMOM.

Jlabopamophvie pabomsl u onvimeoi.

Ompenenenrue CKOPOCTH PABHOMEPHOTO [IBIDKEHUS (IIapUKa B KUIAKOCTH, MOIEIH
ANIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajee).

Ompenenenue cpeaHell CKOPOCTU CKOMBKEHHS OpyCcKa WM IIapuKa IO HAKJIOHHOMN
IIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TETa.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh pacTsHKeHHs (nedopMariiu) MPYKUHBI OT
IIPUJIOKEHHOW CHJIBI.

OnbIThL, 1EMOHCTPUPYIOIIKUE 3aBUCHUMOCTb CHJIbI TPEHMS CKOJIbKEHUs OT Beca Teja U
XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEM.

JlaByienne TBEPABIX TeJ, JKMIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHHS U YBEIMYCHHS NaBieHus. [laBieHue raza. 3aBUCUMOCTD
JaBJIeHUA ra3a oT 00béMa, Temmneparypsl. [lepenada gaBneHus: TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH [lackans. [IHeBMarnueckue MamiMHBIL. 3aBUCHMOCTH JABJICHUS] KUIKOCTH OT
myoussl. ['mapocrarnueckuii napagoke. Coobmaroniuecs cocysl. [ uapaBinyeckie MEXaHHU3MBI.

Atmocdepa 3emnn u armocdepHoe naBieHue. [IpuyMHBI CylIECTBOBaHHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuennu. M3mepenue armochepHOro AaBleHUs. 3aBHCUMOCTH
arMoc(epHOTO JIaBlieHWs OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl mis u3MepeHus
arMoc(epHOTro JaBIeHUS.

JlelicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO0. BriTankuBaromas (apxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.

3aBUCHUMOCTD JJABJICHUS Ta3a OT TEMIIEPATypPhI.

[Tepenava naBineHUs KUIKOCTHIO M Ta30M.

Coobmarommuecs cocyabl.

I'mppaBnnuecknii nmpecc.

[IposiBnenue neiicTBUs aTMOCHEPHOTO TaBICHUS.

3aBHUCHMOCTD BBITAJIKUBAIOIICH CHUITBI OT 00BEMA MOTPYKEHHOM YaCTH Tejla U TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITATKHBAIOIIECH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeI: MJIaBAHUE WU MOTPYKEHHUE TeJl B 3aBUCUMOCTU OT COOTHOIICHUS
IUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamophvie pabomsl u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Teja B BOjie OT 00bEMa MOTPYKEHHOM B )KUAKOCTh YaCTH
Tena.

Ornpenenenre BITAIKUBAIOMIEH CUJIbL, JEHCTBYIOIIEH HA TENO, HOTPYKEHHOE B AKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJIO B )KUIAKOCTH,
OT MAaCCHI TeJa.

OMBITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAIKMBAIOIIECH CHIIBI, ICHCTBYIONIECH Ha TEIO
B KHUJIKOCTH, OT 00bEMa MOTrPY>KEHHON B KUAKOCTh YaCTHU TeJla U OT IUIOTHOCTH YKUJIKOCTH.

KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKHM M ONpEIEIcHUE ¢
rPYy30I0IbEMHOCTH.

PaGora u MomHOCTDb. DHEPrus.

Mexanndeckast padota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[IpumeHeHue TmpaBWiia paBHOBECHsI pbluara K ONOKY. «30J0TO€ TMPAaBUIIO» MEXaHUKH.
Koaddunment nonesnoro aevicrus (nanee — KI1J]) mpocteix Mmexann3moB. [IpocThie MeXaHU3MBI
B OBITY M TEXHHUKE.

Mexannueckas sHeprus. KuHeTmueckas W mnoTeHUManbHas sHeprus. lIpeBpamenue
OJTHOTO BUJIa MEXaHUYECKOM SHEPTUU B IPYroi. 3aKOH COXpPaHEHUsI SHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

[IpuMepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie pabomvl u onvimai.

Omnpenenenue pabOThl CHJIBI TPEHHUS TMPU PABHOMEPHOM JBIDKEHHUU Tela 10
TOPU30HTAIBHON IOBEPXHOCTH.

HccnenoBanue ycaoBuil paBHOBECHUS phluara.

N3mepenne KII/] HakiIOHHOM INIOCKOCTH.

N3yuyenue 3akoHa COXpaHEHUS] MEXaHUUECKON YHEPTUH.

8 KUIIACC

TenoBble sIBJIEHUS.

OCHOBHBIE TTOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHMS BelecTBa. Macca
U pa3Mepbl aroMOB W MoJeKyd. OMbBIThl, TOATBEPKIAAIONINE OCHOBHBIE TITOJOXKEHUS
MOJIEKYIISIPHO-KUHETHUECKON TEOPUH.

Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BetecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra30B, )KUIKOCTEH W TBEPABIX T€Nl HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO-KMHETHYECKOW Teopur. (CMauyMBaHME W KaMWIUISIPHBIE SBICHUS. TeruioBoe
pacIIMpeHne U CKaTHeE.

Temmeparypa. CBsi3b TeMmIeparypbl CO CKOPOCTBHIO TEIJIOBOTO JBMIKEHUS YacCTHII.
Buytpennss sneprus. CriocoObl U3MEHEHUS BHYTPEHHEH SJHEPTUHU: TETIJIoNepeiada v COBEPIICHUE
pabothl. Buasl Teronepenaun: TeIIONPOBOAHOCTD, KOHBEKIIHS, U3TyYeHHE.

KonmuyecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BeIlIECTBA. TemIo0OMEH W TEeIioBOe
paBHOBecHE. YpaBHEHHE TerioBoro OamaHca. [lnaBieHue M OTBEpAEBaHME KPHUCTAIUIMUECKHX
BEIIECTB. YAenbHas TemuoTa IaBneHus. [lapooOpasoBanue W KoHAeHcauus. lcmapeHue.
Kunenue. VYaenpHas Temiora napooOpazoBaHUs. 3aBUCUMOCTh TEMIIEpATypbl KUIEHUS OT
arMoc(epHOTro JaBIEHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIUIMBA. YIeJIbHas TEIJI0Ta CTOPAHUS.

[Ipunnuner padotel TeruioBbiX aBurateneir KIIJ[ TemmoBoro nBurarens. TermoBbie
JIBUTATENIN U 3alllUTa OKPY>KAIOIIEH Cpebl.

3aKoH COXpaHEHHUS U MPEBPAIICHUS YHEPTUN B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

HaGmronenne 6poyHOBCKOTO ABUKEHUSI.

Habmonenne nuddysum.

HaGmronenue siBneHnii cMaunBaHUs M KaTUJUISIPHBIX SIBICHHM.



HabmioneHre TemioBoro pacimpeHus Tel.

W3meHeHne naBieHus ra3a Mpu u3MEHEHHH 00bEMA U HarPEBAaHUU TN OXJIAXKICHUU.

[IpaBuia usMepeHus TeMIeparypsl.

Bunael reruionepenaun.

OxuaxeHre Ipy COBEpIICHUH PabOThI.

HarpeBanue npu coBepiiieHuu pabOThl BHEIIIHUMH CHJIAMH.

CpaBHeHHE TEMIOEMKOCTEHN pa3TUYHbBIX BELIECTB.

HaGnronenue kuneHusl.

HabmroneHre nocTosHCTBa TeMIEpaTyphl MIPH IJIABICHUU.

Mogenn TEIIOBBIX ABUTATEIIEH.

Jlabopamopmvie pabomsl u onvimeoi.

OnbITHI 10 OOHAPYKEHUIO JCUCTBHS CUIT MOJICKYJISIPHOTO MTPUTSKEHUSI.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOW COJIU WJIU caxapa.

OnbITHI 10 HAOTIOEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEI.

Omnpenenenre AaBieHus Bo3ayXa B OaJIOHE MINPUIIA.

OnbITH, JEMOHCTPUPYIOIIME 3aBUCHMOCTBH JIABICHUS BO3AyXa OT ero oObéMa W
HArpeBaHUs WIN OXJIAXKICHUS.

[IpoBepka rTHMOTE3Bl JUHEWHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA IKUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIEPaTypHI.

HaOmroenne M3MEHEHWsT BHYTPEHHEH SHEPruM Tella B PE3ylbTare TeIUIoNepeadd U
paboThl BHEIIHUX CHIL

UccnenoBanue siBieHus TEIIO0OMEHA MPY CMEITUBAHUU XOJIOAHOM U rOpsYEil BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM MPH TEINIOOOMEHE C HArpeThiM
METAJUTMYE€CKUM LIUJIUHPOM.

Omnpenenenue yneabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucapeHus.

Omnpenenenrne OTHOCUTENLHOM BIAXKHOCTH BO3AYXa.

Omnpenenenue yaeabHOM TEIJIOTHI TUTABJICHUS JIbJIA.

JJIeKTPpUYeCKHEe U MATHUTHbIE SIBJICHUS.

Onextpusanus Tea. [[Ba poma anmekTpuueckux 3apsiioB. BzaumopeicTBue 3apsyKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTD CHITBI B3aUMOJICHCTBUS 3apsKEHHBIX TEIl OT BETMYHHBI 3aPsiI0B
U PACCTOSTHUS MEXKTY TeJIaMH).

DOnextpuyeckoe noje. Hanpspk€HHOCTh 3neKTpuyeckoro nofst. [IpuHuun cyneprno3unuu
ANIEKTPUUECKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIeMEHTApHBIM anekTpuueckuil 3apsa. CtpoeHue
aroMma. [IpOoBOHUKY U TUAIEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUII TOK. YCIOBUS CYIIECTBOBAHUS DJJIEKTPUUYECKOr0 Toka. VcTouHuku
MOCTOSTHHOTO TOKa. J[eHCTBHSI AJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEeKTPUYECKHUI TOK B )KUJIKOCTSX U raszax.

Onextpuueckas wnenb. Cuia Toka. OnekTpuyeckoe HampspkeHue. CoNpoTUBIEHHE
MPOBOJAHUKA. YIEIbHOE CONPOTHBIEHHE BemecTtBa. 3akoH Owma Juisi  ydacTka LEMNH.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHUE TPOBOAHHUKOB.

PaboTta 1 MOIIHOCTH ANEKTPUUECKOTO TOKa. 3akoH Jxoyns—JIeHna. DneKkTpruueckue 1nenu
Y TTOTPEOUTENH IEKTPUIECKON dSHEpTruH B ObITY. KopoTkoe 3aMbIkaHue.

[TocrostHable MarHuUTHI. B3aumopeilcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJeE.
MaruautHoe noJie 3eMJIM U €ro 3Ha4YeHHe I ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
AIIEKTPUUECKOTO TOKa. [[pMeHeHne 31eKTpOMarHuToB B TEXHUKE. [leficTBHEe MarHUTHOTO MOJIsl HA
MIPOBOAHUK C TOKOM. DJIEKTPOJIBUTATENh TTOCTOSHHOTO ToKa. VIcomp30BaHne AIeKTpoaBUTaTenei
B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Ombitet - @apanes.  SIBaeHue snmeKTpoMarHUTHOW WHAYKIUU. [lpaBuno  Jlenma.
Onekrporeneparop. CrmocoObl TOMY4YEHHUS DIEKTPUYECKON DJHEPrud. ODIEKTPOCTAHIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.



Jlemoncmpayuu.

DneKTpu3alus Tell.

JIBa pozia 3leKTpUUECKHUX 3apsAI0B U B3aUMOJCHCTBUE 3apsHKEHHBIX TEJl.
YCTpOKCTBO U ACUCTBUE IEKTPOCKOIIA.

DJIeKTpoCTaTHYeCKask MHIIYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3aps/I0B.

[IpoBOAHUKY M AUDIICKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO TMOJIS.

M cTOYHMKH ITOCTOSHHOTO TOKA.

JIefCTBHS 2JIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUH TOK B KUJIKOCTH.

["a3oBbIii pa3psia.

H3MepeHne cuiibl TOKa aMIEpMETPOM.

N3mepenune 371eKTpUYeCKOro HAMpsHKEHUST BOJIBTMETPOM.

Peocrar u mara3uH conpoTHUBICHUH.

BzaumopaeicTBre IOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOKHOCTH Pa3/eICHHUsI MOJ0COB MarHuTa.
MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarnuTHO€ 1oJjie ToKa. DJIeKTPOMarHur.

JlelicTBME€ MAarHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM.
DNEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMarHUTHOW MHIYKIUU.

OnsiTel Dapajes.

3aBUCUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUS.
DNEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomsl u onvimeoi.

OnBITHI 10 HAOTFOEHUIO STICKTPU3AINH TEJI HHIIYKIIUEH U IIPH CONTPUKOCHOBECHHUH.
Hccnenosanue AeicTBUS AIEKTPUUECKOTO MOJISL Ha MPOBOAHUKH U AUJICKTPUKH.
CoOopka u mpoBepka pabOTHI IEKTPUUYECKOM IIEMU TOCTOSHHOTO TOKA.
N3mepenne u perynmmpoBaHue CUJIbI TOKA.

N3mepenne u perynupoBaHue HANPSIKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, UAYHIETO 4€pe3 pE3UCTOP, OT CONPOTUBIICHUS

pe3ucropa U HalpsKEHUs Ha Pe3UCTOpE.

OHLITBI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD JJICKTPHUYCCKOTO COIIPOTUBJICHUA ITPOBOAHHUKA

OT €TI0 JJIMHEI, IJ1omaan monepeyHoro CCUCHUA U Marcpuala.

HpOBepKa IpaBujia CJIOKCHHUA HaHpH)KeHI/Iﬁ npu mocCJIeA0BATCIIbHOM COCAMHCHUHN BYX

PE3UCTOPOB.

[TpoBepka npaBuIIa AJisi CHIIBI TOKA TIPU MTAPAIIICITBHOM COSTMHECHHN PE3HCTOPOB.
Omnpenenenne pabOThI HICKTPHUESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
OmnpeeneHne MOIITHOCTH AJIEKTPHUYECKOTO TOKA, BBIJICIIAEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIIYILIETO Yepe3 JIaMIIOUKY, OT HAINpsKeHUs Ha

Onpenenenue KII/] Harpesarens.
HccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MarHUTOB.

I/ISyquHe MAarauMTHOIO ITOJIA IMMOCTOAHHBIX MarHUTOB ITPH UX O6’B€)II/IHGHI/II/I H pa3aciICHUN.

HccnenoBanue qelCTBUS QJICKTPUYICCKOI'O0 TOKAa Ha MArHUTHYIO CTPCIIKY.

OHBITBI, JACMOHCTPUPYIOITHUE 3aBUCUMOCTE CHIIBL BSaHMOJIefICTBI/ISI KaTyliKu C TOKOM H

MarauTa OT CUJIbI TOKAa Y HAIIPABJICHUA TOKA B KaTYyIIKEC.

N3yyenune neiicTBUS MarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl IEKTPOIBUTATENS.
N3mepenne KII1/] anekTponBUrarenbHOM yCTaHOBKH.



OneITEL 110 HUCCICOOBAHUIO SBJICHUS 3HCKTpOMaFHHTHOI>'I UHAYKOWUH: HCCICOOBAHUC
W3MEHEHUH 3HaUYCHUS U HaITpaBJICHUA MHAYKIIUOHHOI'O TOKA.

9 KJIACC

Mexann4yeckue siBJICHUS.

Mexanuueckoe nBukeHHe. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBWXKEHMs. PaBHOMepHOe mpsMoiMHEWHOe ABrkeHue. HepaBHOMepHOE
npsiIMOJIMHEWHOoe ABukeHue. CpenHssi U MTHOBEHHAs. CKOPOCTh Teéjla MpU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOE npsiMmoninHeiHOe nBrkeHue. CBoOomHOE maieHue. OmbIThI
lanunes.

PaBHOMEpHOE ABMXKEHUE IO OKpYKHOCTH. Ilepuon m yactora obpauenus. Jluneinas u
yIJIOBasi CKOPOCTHU. LIEHTPOCTpEMHUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HeroroHa. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IIpunimn
CYNEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUsSI CKOJBbKEHHS, CHJIa TPEHUS
IIOKOS1, IPYTHE BUbI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOTHOTO MaJCHUSI.
JBrxenue mianetr Bokpyr Connua. [lepsas kocmudeckas ckopocTs. HeBeCOMOCTb U IIEpErpy3KH.

PaBHOBecue MarepralibHOM TouKn. AOCOIOTHO TBEPOE Teno. PaBHOBecHe TBEpI0TO TEa
C 3aKpEIUIEHHOM OChI0 BpauieHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynse tena. M3menenue ummynsca. Mmmynbe cuibl. 3aKOH COXpaHEHHUS] MMITYIIbCA.
PeakTruBHOE ABMKEHUE.

Mexanuueckast pabota U MOIIHOCTh. Pabora cui TspkecTd, ynpyroct, TpeHus. CBs3b
SHepruu U pabotsl. IloTeHuManbHas SHEprus Tena, MOAHATOrO HAaJ TOBEPXHOCTBIO 3E€MIIM.
IToTeHnmanbHas 3Heprus c:karoil npyxuHel. Kunernyeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPIHUH.

Jlemoncmpayuu.

HabGnronenne MexaHMYeCKOTo JBM)KEHUS Tela OTHOCUTEJIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHue MyTel ¥ TPaeKTOPHI JBMKEHUS OJHOTO U TOTO K€ Tela OTHOCUTENBHO Pa3HbIX
TEeJ OTCYETA.

N3mepenne CKOpOoCTH U YCKOPEHUs MPSMOJIMHENHOTO JIBUKEHHS.

HccnenoBanne Npu3HaKkoB paBHOYCKOPEHHOTO JIBUKEHMUSL.

Habmronenue aBuXeHUs Tella o OKPYKHOCTH.

HabGmronenne MexaHU4eCKUX SIBIEHUH, TPOUCXOAIIUX B cucTeMe oTcuéTa «Tenexka» npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (QU3HKH.

3aBUCUMOCTb YCKOPEHHs T€Jla OT MacChl TeNa U ACHCTBYIOIIEH HAa HETO CUJIBL.

Habmronenue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUH TEII.

N3meHeHne Beca Tella IpU YCKOPEHHOM JIBHKEHUH.

IIepenaya umnynbca Ipu B3aUMOACHCTBUN TEI.

ITpeoOpa3oBaHus SHEPrUuM MPH B3aUMOJCHCTBUN TEI.

CoxpaHeHue UMITylbca IpU HEYIPYTroM B3aUMOAECHCTBUH.

CoxpaHeHHe UMITYJIbca IPH a0COIIOTHO YIIPYrOM B3aMMOJICHCTBUH.

Habmronenre peakTHBHOTO ABHXKEHUSI.

CoxpaHeHre MEXaHMYECKOM HEPTHH MTPU CBOOOIHOM IaJCHUH.

CoxpaHeHre MEXaHUYEeCKOW SHEPTHH MPH IBHXKEHUH TeJa MO/ JeHCTBUEM MPYKUHBI.

JlabopamopHvie pabomsl u onvimol.

KoncTpynpoBanue Tpakra 1 pa3roHa ¥ JajJbHENUIIEro paBHOMEPHOTO JBHKEHHUSI IApHKa
WIH TEJIEKKH.

Onpenenenne cpefaHed CKOPOCTH CKOJBXKEHUS Opycka WIM JABM)KEHUS IapHKa I10
HAKJIOHHOH IUIOCKOCTH.



OmnpeneneHne yCKOpeHUs Tejla IIPH PAaBHOYCKOPEHHOM [BHKCHMM IIO HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM [BM)KEHUM 0e3
Ha4aJIbHOM CKOPOCTH.

IIpoBepka rumoTessl: €ciau NPy PaBHOYCKOPEHHOM JBMXKEHMU 0€3 HadalbHOW CKOPOCTH
IyTU OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME INPOMENKYTKH BpPEMEHHU
OJVHAKOBBI.

HccnenoBanue 3aBUCUMOCTY CUJIbI TPEHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JJABJICHHUS.

Onpenenenne KodpPUIUEHTa TPEHUS CKOJIBKEHHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne paboThl CHJIBl TPEHUS NPU PABHOMEPHOM [BM)KEHUU Tejla 110
TOPU30HTAJIBLHON IIOBEPXHOCTH.

Omnpenenenune padOThl CHIIBI YIPYrOCTH MNpU MOAbEME Ipy3a C HCHOJb30BAHUEM
HETO/IBHKHOTO U TIOABIMKHOTO OJIOKOB.

W3ydeHne 3ak0Ha COXpaHEHUs] SHEPTUU.

Mexannuyeckue K0J1e0aHUS M BOJHBI.

KoneGarenbHoe apmxeHne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHWi: Mepuoj, 4acTora,
aMIIMTyna. Maremarndyeckuii M IPYXKUHHBIM MasTHHKW. [IpeBpamieHue dHeprum npu
KoJ1e0aTeIbHOM JIBU)KEHUH.

3aryxatonmie konebanusi. Beinyxnennsie konebanus. Pezonanc. Mexanndeckue BOJHBI.
CaolicTBa MexaHMUeCKHX BOJH. [IponosibHbIE M monepeynsble BONHbI. [[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPJOM Telle, CEHCMUYECKUE BOIHBI.

3Byk. I’ poMKOCTb 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. IH(pa3Byk U ynbTpa3ByK.

Jlemoncmpayuu.

HaGmronenue konebaHuit Tl noj AeUCTBUEM CHIIbI TSHKECTH U CHIIBI YIIPYTOCTH.

Habnronenne xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnroneHue BbIHYX/I€HHBIX KOJICOAaHUH U pe30HaHca.

Pacnipoctpanenue npooabHbIX U IONEPEYHBIX BOJIH (HA MOJEIH).

HabGnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI pE30HAHC.

JlabopamopHvie pabomsl u onvimol.

Omnpenenenre 4acToThl U NepHoAa KoJieOaHU MaTeMaTHYECKOr0 MasiTHUKA.

OmnpeneneHne 4acToThl M epuojia KoJeOaHui MPpy>KHHHOTO MasgTHUKA

HccnenoBanue 3aBUCUMOCTH NIepHo/ia KoJeOaHNi MOABEIIEHHOTO K HUTH Tpy3a OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH TIEpH0/ia KOJIEOaHHUH MPYKUHHOTO MasTHUKA OT MacChl rpy3a.

ITpoBepka HE3aBUCHMOCTH MEepHOAA KoJIeOaHUH Ipy3a, MOABEIIEHHOTO K HUTH, OT Macchl
rpysa.

OnbITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh Ieprojia KoieOaHui NPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTU IPYKUHBI.

W3mepenue ycKopeHus: CBOOOIHOTO MaieHusl.

JIEKTPOMATHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMAarHUTHOE NOJE. DIEKTPOMArHUTHbIE BOJHBI. CBOMCTBAa 3IEKTPOMArHUTHBIX
BoJiH. IlIkana 3nexkTpoMarHuTHEIX BOJH. Vcnonb3oBaHue 3J€KTPOMarHUTHBIX BOJH IS COTOBOM
CBSI3H.

DJIeKTpOMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CBolicTBa 271€KTPOMAarHUTHBIX BOJIH.

BonHoBBIE CBONCTBA CBETA.

Jlabopamopmvie pabomsl u onvimeoi.

N3yueHne CBOWCTB 37€KTPOMArHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TeedoHa.

CaeToBbI€ SIBJIEHUS.



JlyueBas monenb cBera. Mcrounuku cBera. [IpsamoinivHEiTHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkaiio. 3akoH OTpa)XeHHsI CBETA.

IIpenominenue cBerta. 3akoH MpeIoMIICHUs cBeTa. [lonHOe BHyTpeHHEee OTpakKeHHUE CBETA.
Hcnonp30BaHUE MTOJIHOTO BHYTPEHHETO OTPAXKEHUSI B OITUYECKUX CBETOBOJIAX.

JIunza. Xon nyded B smH3e. OnTuyeckas cucrema QoToamnmnapara, MHKPOCKONA U
Teneckona. [a3 kak ontuyeckas cuctema. ban3zopykocTs U 1aJIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHA. ClioxkeHue CrieKTpaibHbIX LIBETOB.
Hucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXeHNH B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTHyeckuii CBETOBO/.

Xop ydeit B coOuparomiei JTuH3e.

Xon J1ydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paxKeHni C MOMOILBIO JIUH3.

[IpuHuun neiicTBus Qoroarnmnapara, MUKpOCKOIa U TEJIECKOIa.

Mopens miasa.

Paznoxenue Georo cBeTa B CIEKTP.

ITony4yenue 6enoro cBera nNpu CIOKEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnule pabomol u onvimoi.

HccnenoBanue 3aBUCUMOCTH yIvla OTPAKEHUS CBETOBOTO JIyda OT yIvia I1aJeHUsl.

N3ydeHne xapakTepUCTUK U300paKEHUs IPEMETA B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCMMOCTH yIIa IIPEJIOMJIEHUS CBETOBOIO JIy4a OT yIvla IaJEHUs Ha
IPaHULIE «BO3YX—CTEKIION.

[Tony4yenne n300paxxeHUi C MOMOILBIO COOMPAIOIIEH JIMH3BIL.

Omnpenenenne GOKYCHOTO PacCTOSHUS M ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OmnbITHI IO Pa3I0KEHUIO OEI0ro CBETa B CIIEKTP.

OnbITHI IO BOCIIPUATHIO LIBETA [TPEIMETOB MPY UX HAOIIOAEHNUN Yepe3 [IBETOBbIE (QUIIBTPHI.

KBanToBbBIE sIBJICHMS.

OmneiTel Pezepdopaa n nnanerapHas mozaens aroMa. Mojens aroma bopa. Mcnyckanue u
nonoeHue ceera aroMoM. KBaHThl. JInHeiuaTsie CIEKTPBI.

PanuoaktuBHOCTh. Anb(da-, O6eta- W ramma-usnyudeHus. CTpoeHHWE aTOMHOTO sijipa.
Hyxnonnas wmopgens aroMHoro szapa. HMsorombsl. PannoaktuBHble mnpespamenus. llepnon
noJiypacmazia aTOMHBIX siJIEp.

SnepHble peakunu. 3aKOHBI COXPaHEHMSI 3apsIIOBOTO U MACCOBOTO YUCEN. DHEPIHs CBA3H
aToMHBIX siziep. CBsA3b Macchl ¥ 3Hepruu. Peakunu cunTes3a u nenenus saep. VcTouHuku 3Heprun
ConHua u 3B€31.

SAnepHas sHepreTuka. J[eMcTBUSA paIMOAKTUBHBIX U3JIYYEHHUM HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

CrieKTphl U3JTy4€HUs U TOIVIOUICHHUS.

CrieKTphl pa3avyHbIX I'a30B.

Cnekrtp Bogopoza.

HabGmronenue TpekoB B kamepe Bunbcona.

Pabora cuérurika MOHU3UPYIOIIUX U3JTY4YEHUH.

Perucrpanus nznydeHus NpupOAHBIX MUHEPAIOB U IPOJYKTOB.

Jlabopamopmvie pabomsl u onvimeoi.

HaGnronenue CriionHbIX U IMHEHYaThIX CIIEKTPOB U3TYUEHUSI.

HccnenoBanue TpeKoB: HM3MEpPEHUE SHEPrUU 4YacTHUIIBI [0 TOPMO3HOMY NyTH (IO
¢dororpadpusim).

W3mepenne paaroakTHBHOTO (OHa.



IToBTOpHUTEILHO-00001IAO M MOTYJIb.

[ToBTOpHUTENHHO-0000MIAIONINIT  MOAYIL TpPEeTHA3HAUYEH Ui CHUCTEMATU3allud U
0000IIeHHUsT TPEAMETHOTO COACPIKAHUS U OIBITA JIEATSILHOCTH, IIPUOOPETEHHOTO NPH U3yYCHUU
BCEro Kypca (pu3uKH, a Takke JUIsi TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY I10
busuKe 11 00y4IarOIINXCs, BRIOPABIIMX 3TOT YU€OHBIN IIPEIMET.

[Ipn w3ydeHMH JAHHOTO MOMYIS PEAIM3YIOTCS U CHCTEMAaTH3UPYIOTCS — BHUIBI
NEeSITeIbHOCTH, HA OCHOBE KOTOPBIX OOecreuuBaeTcss JIOCTHDKCHHE MPEIAMETHBIX |
METaNpPeAMETHBIX TUTAHUPYEMBIX PE3yAbTaTOB O0y4deHUs, (POPMHUPYETCS €CTeCTBEHHO-HaydHas
IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIICJOBAHMS SIBICHHNA MPHUPOABI U TEXHHKH,
OBJIQJICHUE YMCHHUSIMH OOBSCHATH (PU3UUYECKUE SBIICHUS, IPUMEHSIS TIOTYYCHHBIE 3HAHUS, PEIIaTh
3aj]]a4M, B TOM YKCJIE KaY€CTBEHHBIC H AKCTICPUMEHTAJIbHBIC.

[MpuHIMIHUATBEHO AEATEIHPHOCTHBIN XapaKkTep JAHHOTO MOl peau3yeTcs 3a CU€T TOoro,
YTO 00yYaroIIrecs BITOIHSIOT 3a/IaHUS, B KOTOPBIX UM IPEJIaracTcs:

Ha OCHOBE MOJTYYCHHBIX 3HAHHUI PACTIO3HABATH M HAYYHO OOBSICHITH (DU3UYECKHEC SBICHUS
B OKPYXKAFOIIEH MPUPOJIE U TIOBCEIHEBHOM KHU3HH;

WCIIONIb30BaTh HAYYHBIE METOJBI MCCIICIOBAHUS (PU3UUCCKUX SIBJICHUHN, B TOM YHCIE JJIs
MPOBEPKH THITOTE3 U TIOJYYCHHS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIC OCHOBBI HAM0O0JIEE BKHBIX JIOCTHKCHHI COBPEMEHHBIX TEXHOJIOTHIA,
HampuMep, MPAKTHYECKOTO HUCIOIb30BaHUS Pa3IMYHBIX UCTOYHHKOB SHEPTHH HA OCHOBE 3aKOHA
MPEBPAICHISI K COXPAHCHUS BCEX M3BECTHBIX BUIOB YHEPTHHU.

Kaxnas w3 TeM JaHHOTO MOMYJIS BKJIIOYAET OKCICPUMEHTAIBHOE MCCIICIOBaHUE
obobmaromero xapakrepa. Moyl 3aBepIIaeTcsi MPOBEICHUEM TUATHOCTUYCCKON U OIEHOYHOU
paboThI 32 KypCc OCHOBHOTO 00I11eT0 00pa3oBaHMUsL.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IIPEIMETA

«®U3UKA» (BA3OBbII YPOBEHb)

Nzydenne yuebHOro mpemvera «Dusmkay Ha ypOBHE OCHOBHOTO OOIIETO0 0Opa3oBaHHUS
JOJKHO 00€CIeurBaTh TOCTHKEHUE CIIEAYIONINX TUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
o0pa3oBareIbHbIX PE3yAbTATOB.

B pesynbrare usyueHus (QU3MKH Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs Y
obyuaromerocst oynyt copmupoBansl cineayromue JUUYHOCTHBIE PE3VJIBTATDI B yactu:

1) maTrpOTHYECKOr0 BOCITUTAHUS:

MPOSIBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM (pu3ndecKoin
HayKU;

LIEHHOCTHOE OTHOILIEHUE K JTIOCTHKEHUSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) Tpa’kJaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO-3HAYMMBIX U 3TUYECKUX
npo0seM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JJOCTHXKEHUHN (PU3HKHY;

OCO3HAHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MIPUHIIMIIOB B JAESTEIbHOCTH YUEHOTO;

3) 3CTEeTUYECKOTrO BOCIIUTAHUS:

BOCHPUSATHE SCTETUUECKUX KaueCTB (PU3NYECKON HAyKH: €€ TapMOHMYHOIO MOCTPOEHMS,
CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HayYHOTO TIO3HAHMUS:

OCO3HAHHME IIEHHOCTH (PU3UYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HaHMSA MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHENIIIEH COCTABIISIONIEH KYIbTYpHI;

pa3BUTHE HAy4YHOMU JTI0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM NesTeTbHOCTH;

5) dbopMupoBaHUS KYIBTYpHI 370POBBS U SMOITHOHAIIBHOTO OJIATOMOTYHSI:

OCO3HAHHE IEHHOCTH 0e30macHoro obpasza >XU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MUpe, BaXKHOCTH IIPaBHJI O€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HAa JOPOTax, C AEKTPUUECKUM
U TEIUIOBBIM 00OPY/IOBAHUEM B IOMAIIHUX YCIOBHSAX;



c(hopMHPOBAHHOCTh HaBBIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OMMUOKY M TaKOTO
e IMpaBa y APYroro 4elioBeKa;

6) TPYIOBOTO BOCITUTAHUSI:

7) akTUBHOE y4acTHE B PEIICHUU IPAKTUIECKHX 33/1a4 (B paMKaX CeMbH, 00pa30BaTeIbHON
OpraHu3alliy, HACEJICHHOTO ITyHKTa, POIHOTO Kpas) TEXHOJIOTHYECKOW W  COIMaIbHON
HaIlpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3NIECKUX 3HAHUH;

WHTEPEC K MPAKTHUECKOMY U3yUCHHIO TPO(ECCHiA, CBI3aHHBIX C (PU3UKOH;

8) PKOJIOTUYECKOTO BOCITUTAHUS:

OpHCHTAIUsl Ha TNpHUMEHEHHE (DU3MUYECKUX 3HAHWUU I pelIeHus 3ajad B 00iacTH
OKpYXKaroIlllel cpebl, TUIAHUPOBAHMUS MOCTYNKOB U OLIEHKA MX BO3MOXKHBIX MOCIEICTBUUA IS
OKpYKAroIleH CpeJibl;

0CO3HaHKE II00ATHLHOTO XapaKTepa KOJOTHUECKUX MPOOJIEM U IyTeH UX PeleHHS;

9) amanTanuu K K3MEHSIOMIMMCS YCIOBUSM COIMAIBHOM U TIPUPOTHON CPEJIbL:

noTpeOHOCTh BO B3aUMOJACHCTBHHM TIPH BBIOJHEHWH HCCIEIOBAHUNA U TIPOEKTOB
(u3nUUecKoil HAPaBIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHUX;

TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO eI TeIbHOCTh;

noTpeOHOCTh B ()OPMHPOBAHWU HOBBIX 3HAHUW, B TOM 4YHCiIe (HOPMYIUPOBATh WICH,
MOHSATHS, TUIIOTE3BI O (PU3NIECKUX O0BEKTaX U SBICHHSIX;

0CO3HaHKE JePHUIIMTOB COOCTBECHHBIX 3HAHHMI U KOMIIETCHTHOCTEH B 00J1aCTH (DU3UKH;

TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUH;

CTpEMIICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA M SKOHOMHKH,
B TOM YHCJIE C UCTIONb30BaHHEM (DU3NIECKUX 3HAHHIA;

OLICHKA CBOMX JCHUCTBUI C y4€TOM BIHSHHS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
100aIbHBIX MOCIEACTBUH.

B pesynbrare u3yueHus (QHU3MKH Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Y
obyugaromerocst Oynyt copmupoBansl METAIIPEJIMETHBIE PE3YJIBTATBI, Britouaromue
NO3HABAMENbHbIE VHUBEPCANbHBIE YueOHble OeliCmeus, KOMMYHUKAMUBHbIE VHUBEPCAbHbIE
YyueOHble Oelticmausl, pecyismueHble YHUBEPCalbHble YieOHble 0eticmeus..

OBgJazicHUe YHUBEPCAIBHBIMH YUCOHBIMH MTO3HABATEIILHBIMU JICHCTBUSIMH:

1) GazoBbI€ JIOTHYECKUE IEHCTBHUS:

BBISIBIISITh M XapaKTepPU30BaTh CYLIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHUN);

YCTaHABJIMBATh CYNICCTBEHHBINA MPU3HAK KIACCU(PHUKAIINN, OCHOBAHUS JUIsi 0000IIEHUS 1
CpaBHEHMS;

BBISIBIISITh 3aKOHOMEPHOCTH W TNPOTHBOPEYHSI B pacCMaTpuBaeMbIX (akTax, JaHHBIX U
HaOTIOZICHUSAX, OTHOCSIIMXCS K (PU3MUECKUM SIBICHUSIM;

BBISIBIISITh  TIPHYMHHO-CIICICTBEHHBIE CBSI3W TPU W3YYeHUH (U3WYECKUX SBICHUA U
IPOIIECCOB, MPOBOJAUTH BBIBOABI C HCIOJB30BAaHMEM JIEAYKTHBHBIX U  HMHJIYKTHBHBIX
YMO3aKJIFOUEHHH, BBIBUTATH TUIIOTE3bI O B3AUMOCBS3IX (PU3MUECKUX BEITHYNH;

CaMOCTOSITENIFHO BBIOMpaTh crocod pemieHus yueOHoW (u3nueckoit 3agaun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOpP HanOoiee MOAXOAANIETO ¢ y4ETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

2) 6a30BbIe UCCIENOBATEIHCKUE ICHCTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI MHCTPYMEHT MTO3HAHMS;

MPOBOAMTH IO CAMOCTOSITENIFHO COCTABICHHOMY IUIaHY OITBIT, HECIIOKHBIA (pH3HUecKuit
HKCIIEPUMEHT, HEOOJIbIIOE UCCIIeIOBaHNE (PU3NUECKOTO SIBICHUS;

OILIEHUBATh HAa TMPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(OPMAIHMIO, TOJIYUYECHHYIO B XOJE
UCCIIEIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENTFHO (hOPMYITUPOBATH 0OOOIIEHHS M BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0ZICHN s, OTIBITA, UCCIICAOBAHMS;

MIPOTHO3UPOBATH BO3MOKHOE JaNbHEHIIee pa3BUTHE (U3NUYECKUX MPOIECCOB, a TaKKe
BBIJIBUTATH MPENOJI0KEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

3) pabora ¢ uadopmarmeii:



MPUMEHSTh PA3UYHblE METOMbl, MHCTPYMEHTHl M 3alpoChl IMpH MOHCKe U O0TOOpe
UH(OPMAIIUH WM JAaHHBIX C YUETOM MPeIOKEHHON YueOHOH (pU3nUecKor 3a1auu;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBaTb M HMHTEPIPETUPOBATH HHOOPMAIUIO Pa3IMUHBIX
BUOB U (POPM IIPEACTABICHUS;

CaMOCTOSITENIbHO BHIOMpaTh ONTHUMAJIbHYIO (GOpMy NpEIACTaBICHUS HHPOPMALUU U
WLTIOCTPUPOBATH PEIIAEMbIe 33]a9H HECIOKHBIMU CXEMaMH, AMarpaMMaMy, HHOU TpaduKoii 1 ux
KOMOUWHAILIUSIMU.

OgnazieHre YHUBEPCAIbHBIMU YUCOHBIMH KOMMYHUKAMUBHBIMU OCUCEUAMU:

1) obuienwue:

B X0JIe 00CYXKIeHHs Y4eOHOTO MaTepuana, pe3yabTaToB JIa0OPaTOPHBIX paboT U MPOECKTOB
3aJaBaTh BOIPOCHI IO CYHIECTBY OOCY)KI1aeMOW TeMbl W BBICKA3bIBaTh HJEU, HAlCICHHBIC Ha
peleHne 3a7a49u U MoIepKaHue OIaroKenareIbHOCTH OOIIEHUS;

COMOCTAaBJISATh CBOM CYXKICHHS C CYXKACHUAMU JAPYTUX YYaCTHUKOB JHAJIOTa,
00HapYXHMBATh PA3IHMUUE U CXOACTBO MO3UIIHIA;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJTMYHO MPEICTABIIATE PE3YABTATHI BBIIOJIHEHHOTO (PU3UYECKOTO OTBITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHUS, IPOCKTA).

2) coBMeCTHas ICSITEIIbHOCTD (COTPYIHUYECTBO):

MMOHUMATh U UCMOJIb30BaTh MPEUMYILECTBa KOMaHIHOW U WHANBUAYAJIbHON pabOThl MpU
pelIeHN KOHKPETHOH (PU3HUecKoi poOIeMBbI;

NPUHUMATh LIETU COBMECTHOM JESITeNbHOCTH, OPraHHU30BBIBATH JCHCTBHUS 1O €&
JOCTH)KEHUIO: PacIpeiesiTh PO, 00CYXIaTh MPOLECCH U PE3yJabTaThl COBMECTHON PalOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX YEJIOBEK;

BBINIOJIHATh CBOIO 4YacTh pPAaOOTHI, JTOCTUTAss KAYECTBEHHOTO pe3ylbTara IO CBOEMY
HAIPAaBICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C IPYTUMHU YICHAMU KOMaH/bI;

OLIEHUBATh KAaYeCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEILHO
c(hopMyIMpPOBAaHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS.

OgnazieHe YHUBEPCAIBHBIMU YUYEOHBIMU pecyisamueHblMu OeucCmeuamu:

1) camoopranu3zanus:

BBISBJISITH MTPOOJIEMBI B JKM3HCHHBIX U YYCOHBIX CHTYAIUSX, TPEOYIOIIMX JJIS PEIICHUS
bu3nYeCKUX 3HAHUM;

OPUEHTHPOBATbCS B PA3IUYHBIX TOAXOAAX MPUHATHS pPENICHUH (MHIUBUIYAIBHOE,
MPUHSITHE PELICHUs B TPYIITE, IPUHATUE PEIICHHI TPYIIION);

CaMOCTOSITENIFHO COCTABIISITh QITOPUTM pEIIeHHus (PU3MUYECKON 3ajayd WM  TUIaHa
UCCIIEIOBaHUA C  Y4ETOM MMEIOLIUXCS PECypcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh Mpe/laraeMble BApUAHTHI PEIICHUIT;

IIPOBOAMTH BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

2) CaMOKOHTPOJb:

JlaBaTh OICHKY CUTYAIlUH U MpeAiarath miaH e€ N3MeHEeHHUS,

OOBSCHATH MPUYUHBI JOCTIDKEHUS (HETOCTHIKECHHUS) PE3YJbTaTOB NESTEIBHOCTH, IaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JIEATEILHOCTH (B TOM YHCIE B XOJ BBIMOJHEHUS (DU3MUECKOTO
UCCIICIOBaHNS WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIIMXCS CHUTYaIH,
YCTaHOBJICHHBIX OMMOOK, BOZHUKIINX TPYITHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJbTaTa LIEIH U YCIOBUSM.

3) SMOIMOHAIBHBIA WHTEJICKT:

CTaBUTH ce0s1 HA MECTO JIPYroro YeloBeKa B XOJI€ CIIopa WK IUCKYCCUHU HA HAy4YHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS H JIOTHKY JIPYTOTO.

4) npuHsATHE CE0s U IPYTUX:

NMpHU3HABAaTh CBOE TMpPaBO Ha OIMMOKY TPW pEHIeHWH (QHU3MUECKHUX 3a1ad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3VYJIBTATBI ocBoenuss mnporpammbl 1o ¢usuke (0a30BbIit
YPOBEHB).

INPEAMETHBIE PE3VYJIBTATDBI ocBoeHus nporpaMmmebl 1o (pU3UKE K KOHITY OOyYCHHS
B 7 KIIACCE

[IpenmeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh COPMUPOBAHHOCTH Y
00yyaronuxcsi yMeHui:

UCIOJIb30BaTh MOHATHA: (U3NYECKUE U XUMUYECKHUE SIBIICHUS. HaOIOICHNE, SKCIIEPUMEHT,
MOZIeTIb, TUTIOTE3a. €IWHUIBI (PU3UYECKUX BEIMYMH. arOM, MOJIEKYJa, arperarHble COCTOSHHS
BellecTBa (TBepHOe, KHUAKOE, Ta3000pa3HOE). MEXaHHYecKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEpPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHs, paBHOICHCTByOmas cui, aedopmanus
(ynpyras, rmacTudyeckas), HeBECOMOCTb, COOOIIAIOIINECs COCYIBI.

pasnuyare sABIeHUS (IUQQy3usi, TEIUIOBOEC IBM)KEHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE ABM)KEHUE, UHEPIIHS, B3aUMOJICHCTBHE Tell, pPABHOBECUE TBEPABIX Tell
C 3aKpeIUIEHHON OCBIO BpaIlleHUs, Tiepe/iada JaBIeHUs TBEPABIMU TEIAMU, KHUIKOCTSIMH U ra3aMH,
arMocdepHoe JaBieHue, MIaBaHue TeJl, IPEBPALLEHUsT MEXaHUUECKOM SHEPrun) 10 OMUCAHUIO X
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PHU3UUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYECHHBIX (U3NYECKUX SABJICHUI B OKPYXKAIOLIEM MUPE, B TOM
yriciie GU3NIEeCKHe SIBJICHHS B IPUPOJIE: TPUMEPHI ABIKEHHS C pa3TMYHBIMU CKOPOCTSIMH B )KUBOM
U HEXXUBOH MpHUpoje, NEHCTBUE CUIIBI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE aTMOC(EepHOro
JIaBJICHUS Ha )KMBOM OpraHu3M, IUTaBaHHE PbIO, PHIYard B TEJIE YEIOBEKA, IPU ITOM NEPEBOAMUTH
MPAKTHYECKYIO 3a/1a4y B yueOHYI0, BBIICNIATH CYIIECTBEHHbIE CBOIMCTBA (MIPU3HAKH) (DU3HUECKHIX
SIBIICHUIA;

OINKCHIBaTh M3YYEHHBIE CBOMCTBA TeNl M (U3UYECKUE SIBJICHHS, UCIONB3YS (PU3NUECKUE
BEJIMUMHBI (Macca, 00bEM, INIOTHOCTh BEILIECTBA, BPEMS, IyTh, CKOPOCTh, CPENIHSSA CKOPOCTh, CUJIa
VIPYroCTH, CHJIa TSDKECTH, BEC Tela, CUJIa TPEeHUs, AaBlieHue (TBEPIOTO Teia, )KUIKOCTH, ras3a),
BBITQJIKMBAIOIIAs CHJIa, MEXaHMYeckass padoTa, MOLIHOCTb, IUICYO CHJIBI, MOMEHT CHIIBL,
k03¢ pULIMEHT MOIe3HOr0 NeHCTBUS MEXaHU3MOB, KHHETUYECKasl U MOTEHIMAIbHAS YHEPTUs), IPU
OTNHMCAHUH MPABUIIHLHO TPAKTOBATh (PU3NUECKHIA CMBICIT UCIIOJIb3YEMbIX BEJIMYHMH, HX 0003HAUYCHHS
U €IUHULBI (PU3NYECKUX BEITUYHMH, HAXOIUTH (OPMYINBI, CBS3bIBAIOIIME TAHHYIO (PU3NYECKYIO
BEJINYMHY C JAPYTUMH BEJIWYHMHAMH, CTPOUTH IpaUKHA M3YUYEHHBIX 3aBUCHMOCTEH (U3UIECKHUX
BEJIMYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3HUECKUE SBJICHUS U MPOLECCHl, UCIOIb3Yys MpaBHiia
CJIO’KEHMsI CHJT (BIOJIb OAHOM mpsMoif), 3akoH 'yka, 3akoH Ilackains, 3akoH Apxumesa, IpaBUiIo
paBHOBecHs pbluara (0J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHS] MEXaHUYECKOU
SHEPIUH, IPU 3TOM JJaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3allUChIBATh €r0 MaTEMaTHUECKOE
BBIpaKEHUE,

OOBACHATH (PU3NYECKHE SIBICHHSI, IPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTYallui TPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHUYUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHUE U3 1—2 JOrMUYeCKUX IIAroB C MCIOJb30BaHHEM |—2 HM3yuyeHHBIX CBOICTBa
(bU3HYECKUX SBIECHUHN, GU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH,

perars pacyéTHble 33/1a4u B 1—2 neicTBUs, UCIIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIIHE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJ[addl 3aluChiBaTh KPaTKoe YCIOBHE,
MOJICTABIATH (PU3UUYECKHUE BETUYMHBI B (DOPMYIBI U MMPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHbIE
JAHHBIE, HEOOXONMMBIE Uil peIIeHUs 3alad, OIICHWBATh pPEATHCTUYHOCTD TOITYYeHHOU
(bu3nUecKol BEINYHHBI,

pacro3HaBarhk MpoOIeMbI, KOTOPBIE MOYKHO PEUIUTh IPU TIOMOIIHA (PU3UYECKUX METOIOB, B
ONHCAHUM HCCIIEAOBAaHMS BBIIEIATh MPOBEPsSEMOE MPEANONoKeHHe (TUIOTE3y), pa3iuyarh U
UHTEPIPETHPOBATH TIOTYICHHBIN PE3YIIbTAT, HAXOAUTH OITMOKH B XOJI€ OITBITA, TPOBOAMTH BHIBOIBI
TI0 €ro pe3ynbTaram;

MIPOBOAMTH OIIBITHI 11O HAOTIONEHHUIO (PU3MUYECKUX SBICHUHN HITH (PU3HMYECKUX CBOWCTB TEIl:
bopMyaHpoBaTh TpOBEpseMble MNPEANOIOKEHHUs, COOUpPaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyIOBaHMs, 3AIUCHIBATH XOJI OTIBITa U (POPMYITHPOBATH BHIBOIHI;



BBINOJIHATh NpPSMbIE M3MEPEHUs PACCTOSHUS, BPEMEHHU, MAcChl Tena, 00bEMa, CHUIIBI U
TEMIIepaTyphl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, 3aMMCHIBATh MMOKa3aHUS
nprOOPOB ¢ Y4ETOM 3a/1aHHON aOCOIOTHOMN MOTPEIHOCTH U3MEPEHUH;

MIPOBOAMTH HCCIICIOBAaHUE 3aBUCUMOCTH OIHON (PU3MYECKOW BEIMYUHBI OT APYroil C
UCIIOJIb30BaHUEM MPSIMBIX M3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JBIMIKYILETOCs Tejaa OT
BPEMCHH JIBIDKEHUS Tella, CHJIBI TPEHUS CKOJBXKEHHsS OT Beca Tela, KayecTBa oO0paboTKu
IIOBEPXHOCTEN TEJl U HE3aBUCUMOCTU CHJIBI TPEHUS OT ILIOIIAJU COINPUKOCHOBEHMS TEJ, CUJIbI
YIPYTrOCTH OT YUIMHEHUS NPYKUHBI, BBITAJIKUBAIOLIEH CUIIbI OT 00bEMa NOrpyKEHHOM YacTu Tena
U OT IJIOTHOCTH XKHJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€ja, OT NIyOMHBI, HA KOTOPYIO
HOTPYXXEHO TEJ0, YCIIOBHI IJIaBaHuUs TeJl, YCIOBUN PAaBHOBECHS pblyara u 0JOKOB, y4acTBOBATh B
IUTAHUPOBAaHUU Y4EOHOTO MCCIEN0BAaHUs, COOUPATh YCTAHOBKY U BBINOJIHATh U3MEPEHMUSI, CIeLys
NPEIJIOKCHHOMY TUIaHY, (DUKCHPOBATh PE3YJAbTATHl IMOJYYCHHOH 3aBUCHMOCTH (PU3UUYECKUX
BEJINYMH B BUJE NPEAJOKEHHBIX TaOMUI] U IpaUKOB, MPOBOJUTH BBIBOJABI IO pe3yibTaTaM
UCCIIEJOBAHNSI;

IIPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMUUH (IJIOTHOCTh BEIIECTBA )KUIKOCTH
U TBEPAOrO Teja, CWIa TPEHUS CKOJBKEHHUS, NABJICHHE BO3AYyXd, BBITAJKHUBAIOIAs CHIIA,
JeicTByIoNIast Ha MOrPYKEHHOE B )KUJIKOCTh TEJI0, KOA(PPUIUEHT MOIE3HOro AEHCTBHS MPOCTHIX
MEXaHU3MOB), CIIeAys MPEJIOKEHHON WHCTPYKLUU: NpPHU BBINOJIHEHUU H3MEPEHUH coOupaTh
9KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE UCKOMOI BEJTMUUHBL;

coOmonarh TpaBWiIa TEXHUKH Oe3omacHOCTH Tipu pabore ¢ J1aOOpaTOpHBIM
00opynoBaHuEM;

UMETh MPEJCTaBICHUE O MPUHIMUNAX IEHCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOMICTB:
BEChbl, TEPMOMETpP, IMHAMOMETpP, COOOILAIOIIMECS COCYIbl, OapOMeTp, phlyar, MOABHXKHBIA U
HENOJBUKHbBIN OJI0K, HAKJIOHHAS MJI0CKOCTh;

XapaKTepU30BaTh IPUHIMIIBI AEHCTBHS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB
C HCIOJb30BAHMEM HUX ONHUCAHUS (B TOM 4MCIE: MOALIMIIHUKH, YCTPOWCTBO BOAOIPOBOJA,
THJIPABINYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM HACOC, ApEOMETp), HCIOJIb3Yys
3HaHUST O CBOWCTBaX (U3MYECKHX SBICHUH M HEoOXomuMmble (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH MpUMEpPbl  (HAXOAUTh HMHPOpPMALMIO O TpUMepax) MPaKTUYECKOrO
UCTIOJIb30BaHMsI (PM3UUECKUX 3HAHMH B MOBCEIHEBHOW KM3HU A oOecriedyeHHus 0e30MacHOCTH
npu oOpaiieHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 30pOBbS U
COOJTIO/IEHUS] HOPM 3KOJIOTHUYECKOT0 TOBE/IEHUS B OKPYKaIOIIEeH Cpese;

OCYHIECTBIIATH OTOOP UCTOUHUKOB HH(popMaIiu B IHTepHETE B COOTBETCTBUH C 3aJJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMW M IYTEM CPaBHEHMS pa3IMYHBIX
MCTOYHHUKOB BBIIEIATH MH(OPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBHIMOJIHEHUN YUYEOHBIX 3aJaHUM HAaydHO-MOMYJISAPHYIO JINTEparypy
(Gu3nMUecKoro cojiep)KaHus, CIpPaBOYHbIE Marepuajbl, pecypchl ceTd VIHTepHeT, BIaleTh
npuéMaMy KOHCIEKTHUPOBAaHHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMalMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBIE KpaTKHe NMUCbMEHHBbIE U YCTHBIE COOOILIEHUS Ha OCHOBE 2—3
HCTOYHHUKOB HH(OPMALIMH, B TOM YHUCIIE TyOJTUYHO NPOBOAUTH KpPAaTKHeE COOOIIEHNUS O pe3yabTaTax
IIPOEKTOB WM Y4eOHBIX HCCIEIOBAHUN, TNPU STOM TPAMOTHO MCIIONb30BATh W3YUEHHBIN
NOHATUIHBIN anmapar Kypca (pU3HKH, COPOBOXKAATH BHICTYIICHHE MTPE3EHTAIUCH;

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEJOBAHUN paclpenessiTh OOS3aHHOCTH B
IpyMIIE B COOTBETCTBUHU C IIOCTABJIEHHBIMHU 33Ja4aMHU, CJIEAUTD 32 BBIIIOJIHEHUEM IIJIaHa AEUCTBUH,
OLICHUBATh COOCTBEHHBIM BKJIaJ B JAESITEIBbHOCTb TPYIIBI, BHICTpPauBaTh KOMMYHHUKATHBHOE
B3aMMOJIEHCTBUE, YUUTHIBAasE MHEHUE OKPYKAIOIIHX.

HNPEAMETHBIE PE3YJIBTATDBI ocBoeHus nporpaMMsl o pU3MKE K KOHILY 00y4eHHUs
B 8 KNTACCE



[IpenmeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh C(HOPMUPOBAHHOCTH Y
00YyJaroIUXCsl YMEHUH:

WCIIONIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE [BUKEHHE arOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAUINYECKHE U aMOp(HBIE Tea, HACBIICHHBIN
Y HEHACHIIICHHBIN Map, BIaXXHOCTh BO3[yXa, TeMIIeparypa, BHYTPEHHSS JHEpPrus, TEIIOBOMI
JIBUTATENb, OSJEMEHTAPHBIA JJICKTPUUYCCKUN 3apsij, OJIEKTPUYECKOe II0JIe, NPOBOJHUKUA U
TURJIEKTPUKH, IIOCTOSHHBIHN 3JEKTPUYECKUN TOK, MArHUTHOE TI0JI€;

pasznuyath sBICHHS (TEIJIOBOE pACIIMPEHHE M CXKaTWe, TeIlonepenada, TeTIoBOeS
paBHOBEcHe, CMayMBaHHe, KalWUISpHbIC SBICHUS, HCIApPEHHUE, KOHACHCAllWs, IUIABICHHE,
KpUcTajIu3anus (OTBEpAEBaHUE), KUIIEHUE, TeIulonepeaaya (TeIIOnpOBOAHOCTb, KOHBEKIIHS,
U3ITyYeHHUE), DJIEKTpU3alMs Tell, B3aUMOACHCTBHE 3aps/iOB, ACUCTBUS DICKTPHUUECKOTO TOKa,
KOPOTKOE 3aMBIKaHUE, B3aMMOJICHCTBHE MATHUTOB, JICWCTBUE MAarHUTHOTO TOJISI HA POBOIHUK C
TOKOM, 3JIEKTPOMAarHWTHAs MHAYKIMS) MO0 OMHCAHMIO UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NUIECKOE SBIICHIC;

pacrno3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (U3NYECKUX SABJICHUI B OKPYXKAIOLIEM MUPE, B TOM
yriclie (pU3NYEeCKue SBICHUS B MIPUPOJIE: MOBEPXHOCTHOE HATSHKCHUE M KANTUJUIIPHBIC SIBIICHUS B
IpUpoOJIe, KPUCTAIUIBI B MpUpone, uznydenue ConHIa, 3amep3aHue BOAOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHHE pPOCHI, TYMaHa, HHESI, CHETa, AIEKTPUICCKUE SBICHUS B aTMOc(hepe, JCKTPUIECTBO
JKUBBIX OPraHU3MOB, MATHUTHOE T10JI€ 3eMIIH, Ipeiid MOTI0COB, pOJIb MATHUTHOTO MOJIS AJIs )KU3HU
Ha 3emie, OJISIPHOE CUSIHUE, TIPU 3TOM NIEPEBOIUTH MPAKTUICCKYIO 3a/1a49y B YICOHYIO, BBIICIISAT
CYLIECTBEHHbIEC CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SABICHUM;

OIHMCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (U3NUYCCKUE SBIICHHS, WUCIONB3YS (PU3UUCCKUE
BEJIMUMHBI (TEMIepaTypa, BHYTPEHHSS SHEPTHUsl, KOJIUYECTBO TEIUIOTHI, yledbHas TEeIIOEMKOCTh
BEIICCTBA, yAelbHAS TEIUIOTA TUIABJICHUS, yIeldbHAas TeIIoTa IapooOpa3oBaHUs, yAelIbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA(PQPUIMEHT TMOJIE3HOr0 [EHCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEIIbHAS BIIQXHOCTh BO31yXa, O3JICKTPHUSCKHMA 3apsijl, CHJIa TOKa, OJJIEKTPHUICCKOE
HaNpsOKEHUE, COMPOTHUBICHUE MPOBOJHUKA, YIACIBbHOE COMPOTHUBICHHE BEIECTBA, paboTa u
MOIITHOCTh JIEKTPUYCCKOTO TOKA), IPH ONMHMCAHUW TPABHIBHO TPAKTOBATh (DM3MUECKHIA CMBICI
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUCHUS U €IUHUIIBl (U3MUECKUX BEJIUYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (DM3MUYECKYIO0 BEIUYHMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpaduKu
M3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;

XapaKTepPU30BaTh CBOMCTBA TeN, (PU3UICCKUE SIBIICHUS U TIPOIECCHI, UCTIONB3YsS OCHOBHBIC
MOJIOKEHHSI MOJIEKYISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, MPUHIUI CYEePIO3UIIUU
noJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHMs 3apsiia, 3akoH Oma Jjisi ydacTka Ielu,
3akoH J[xoyns-JIeHna, 3akoH COXpaHEHHs YHEPTUH, MPH ITOM yMETh (HOPMYIUpPOBATh 3aKOH U
3aIMCHIBATh €T0 MAaTeMaTHYECKOE BEIPAKEHUE;

OOBICHATH (PU3NYECKHE MPOIIECCHI U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIUui
MIPAKTHKO-OPUCHTHPOBAHHOTO XapaKTepa: BBISBISATH NMPUIHMHHO-CIICACTBCHHBIE CBS3H, CTPOHTH
00BsicHeHHE U3 1—2 JTOrMYeCcKHX MIaroB ¢ UCIOJIb30BaHUEM 12 N3ydeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuiaTh pacy€THbIE 3a/1auu B 2—3 AEMCTBUS, UCTIONIB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIHE
du3nyecKkre BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3aja4Ml 3alHChIBATh KPaTKOE YCIIOBUE,
BBISBIISITH HEJOCTATOK JAHHBIX JUISL PpeUIeHHs 3a7a4dd, BBIOMpaTh 3aKOHBI U (HOPMYIHI,
HeoOXoMUMBIe IS ©€ pelIeHUs, MPOBOAWTH PACYEThl W CpPaBHUBATH ITOJIYYCHHOE 3HAYCHUC
(bu3nYeCKOl BEJTMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBarh MPOOJIEMbI, KOTOPhIE MOKHO PEIIMTH MPH ITOMOITH (PU3NICCKUX METOJIOB,
WCTIONB3Ysd ONHCAHHUE WCCIEAOBaHUsS, BBIACIATH IPOBEPSEMOE MPEIINONOKEHHE, OIICHUBATh
MPABHJILHOCTH TIOPS/IKA MPOBEICHUS UCCIICAOBAHHUS, TPOBOIUTEH BHIBOJIHI;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO PU3NIECKUX SBICHUN WU (PU3UUYECKUX CBOMCTB Tel
(KaImMJUTSIpHBIE SIBIICHUS, 3aBUCUMOCTD JIABJICHUS BO3yXa OT €ro 00bEMa, TEMIIepaTyphl, CKOPOCTH
mpolecca OCTHIBAHUS M HAarpeBaHUs TMPH H3IYUYEHUH OT IIBETa M3NIydaromled (TOTIONIAoNIeil)
MOBEPXHOCTH, CKOPOCTh HCIIAPSHHUS BOJBI OT TEMIIEPATyphl JKUAKOCTH W IUIOMAaNd e€



IIOBEPXHOCTH, JIEKTPU3aALMs Tl U B3aUMOJCHCTBUE IIEKTPUUYCCKUX 3apPsI0B, B3aUMOICHCTBHE
IIOCTOSTHHBIX MAarHUTOB, BU3yaJM3allisd MAarHUTHBIX IOJE€H IMOCTOSHHBIX MarHUTOB, JNEHCTBHS
MarHUTHOTO IOJS HAa IIPOBOJHUK C TOKOM, CBOMCTBAa DJJIEKTPOMAarHWTa, CBOMCTBA
AIIEKTPOJBUTATENS TOCTOSIHHOTO TOKa): (OPMYIUpPOBATh TPOBEPSIEMbIE PEATIOIOKCHHUS,
coOHpaTh YCTAaHOBKY U3 IIPEAJIOAKEHHOI0 000pYyIOBaHHUS, ONIUCHIBATH X0 ObITa M (POPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHOM BIAXKHOCTHU BO3/yXa, CHIIBI
TOKa, HANIPSKEHHSI C MCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JaTYUKOB (PU3MUECKUX BEIUYHH,
CPaBHUBATh PE3yJIbTaThl U3MEPEHUI C YUETOM 3a/1aHHONM aOCOIIOTHOM MOIPEIIHOCTH;

MPOBOAMTH HCCIICOBAHUE 3aBHUCUMOCTH OJHOW (DPM3MYECKOM BEITHMYMHBI OT JPYrod ¢
UCIIOJIb30BaHUEM IPAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS IPOBOJHUKA OT €r0 JUIMHBI,
IUIOLIA/IM TOIIEPEYHOT0 CEYEHUSI M YAEIBHOTO CONIPOTHBIIEHHS BELIECTBA IPOBOIHUKA, CUJIBI TOKA,
UAYLIETO Yepe3 IPOBOJHUK, OT HANIPSDKEHUS HA IPOBOIHUKE, HCCIIEIOBAHKUE I10CIIEI0BATEIBHOIO
U MapajuIeTIbHOTO COSTUHEHUH TPOBOTHUKOB): IUIAHUPOBATh MCCIIeI0BaHNE, COOUPATh YCTAaHOBKY
U BBITIOJIHATh U3MEPEHUS, CIEAYs IPEUIOKEHHOMY IUIaHy, GUKCUPOBATh PE3YIbTAThI 10JIy4YE€HHON
3aBHCHUMOCTH B BHJIE TaOIHUI] U IpauKOB, IPOBOIUTH BHIBOJBI IO PE3YIbTAaTaM HCCIICAOBAHMS;

IIPOBOAMTH KOCBEHHbIE M3MEpEHUs (HU3NUYECKUX BEIMYUH (yIeslbHas TEIIOEMKOCTb
BEIIECTBA, COINPOTUBICHUE NPOBOJHUKA, paboTa U MOUIHOCTb D3JEKTPUUECKOrO0 TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOUpaTh SKCIEPUMEHTABHYIO YCTAHOBKY, CIEIys IMpeJlokKEHHON
MHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJINYUHBL;

coOmonaTh NpaBWiIa TEXHUKM Oe3omacHOCTH 1pu  pabore ¢  J1aOOPaTOPHBIM
00opynoBaHueM;

XapaKTepU30BaTh IPUHIMIIBI AEHCTBHUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C UCIOJIb30BaHUEM MX OMMCAHUS (B TOM YHMCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETp, NapoBast
TypOuHa, aMIepMeTp, BOJIBTMETpP, CUETUMK HICKTPUUYECKOM SHEPIUH, 3NEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBarelbHbIE AIEKTPONPUOOPHI (IPUMEpPHI), SIEKTPUUECKHE MPEIOXpPaHUTENH,
JIEKTPOMArHUT, 3JEKTPOJBUraTelb IOCTOSIHHOTO TOKA), MCIOJNb3ys 3HAaHUS O CBOMCTBax
(bu3NUeCKHX SBICHUA U HEOOXOAMMEbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBarh IPOCTble TEXHUYECKHE YCTPOHCTBA U U3MEPHUTEIbHbIE TPHOOPHI IO CXeMaM
U CXEMaTHMYHbIM pUCYHKaM (GKUJIKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETpP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHUsl, MIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI DJIEKTPUUECKHUX
Heneil ¢ mocieaoBaTeNbHbIM U NapauIeIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE
0003HaYEHUs JIEMEHTOB HEKTPUUECKUX LIeTIeH;

NPUBOAUTH MpPUMEPbl  (HAXOAUTh HMHPOpPMALMIO O NpUMepax) MPaKTUYECKOTO
UCTIOJIb30BaHMsI (PM3UUECKUX 3HAHWH B MOBCEIHEBHOW KU3HM JAJs oOecredeHns 0e30MacHOCTH
npu oOpaiieHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 30pOBbS U
COOJTIO/IEHUS] HOPM 3KOJIOTHUYECKOT0 TOBE/IEHUS B OKPYKAIOIIEeH Cpese;

OCYIIECTBIIATh MOMCK MHPOpMaLUU (pU3NUEeCcKoro copepkanus B MIHTepHETe, Ha OCHOBE
UMEIOIUXCS 3HAHUH U MyTEM CpaBHEHUS TOTIOJHUTEIbHBIX HCTOYHUKOB BBIJICNIATH HH(OPMALIUIO,
KOTOpasi ABJSIETCS MPOTUBOPEUNBON UIIH MOXKET OBITh HEIOCTOBEPHOM;

WCIOJIb30BaTh IMpPU BBIMOJIHEHUM YYEOHBIX 3aJJaHUN HayYHO-IOMYJSIPHYIO JIUTEparypy
(Gu3NYEeCKOro CoJep)KaHus, CIPABOYHBIE MaTepuasbl, pecypchbl ceTH VIHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHMSA TEKCTa, NMpeoOpa3oBaHMs HMH(GOPMALMU U3 OIHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE ITMCBMEHHbIE M KpaTKHE YCTHbIE COOOIIEHHs, 00001mas
MH(OPMAIMIO U3 HECKOJIBKUX MCTOYHHUKOB, B TOM YHCIE MYOJWYHO MPEACTABIATH PE3YJbTaThl
IIPOEKTHOM WM MCCIIEN0BAaTEIbCKOM JIEATEIbHOCTH, IIPU O3TOM T'PAMOTHO HCIIOJIB30BATh
M3YyUYEHHBIN MOHATHIHBIN anmapar Kypca (U3HKH, CONPOBOXKIAaTh BHICTYIUIEHUE MTPEe3eHTAlIeH;

IpU BBHINOJIHEHUH YYEeOHBIX IPOEKTOB M HCCIEIOBaHUN (U3NYECKHX MPOIECCOB
pacnpenensaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABICHHBIMH 3a/lauaMu, CIEIUTh 3a
BBINOJIHEHUEM IIJIaHa JCWCTBUI M KOPPEKTHPOBATh €ro, OLEHHBAaTh COOCTBEHHBIM BKIaa B



JeSITeIbHOCTh TPYIIIBI, BRICTPAUBAaTh KOMMYHHKATHBHOE B3aMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTD
pa3pemiarh KOHQIUKTHIL.

NPEJMETHBIE PE3YJIBTATDI ocBoenus nporpamMmsl 10 (pu3HKe K KOHILY OOy4eHUs
B 9 KJTACCE

[IpenmerHbie pe3yabraTsl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y
00y4aroIUXCsl YMEHUH:

UCIOJb30BaTh IOHATUS: CUCTEMAa OTCU€Ta, MarepuajibHas TOYKA, TPAaEKTOPHUs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTrO JBMXKEHUS, nedopManus (yrnpyras, IUIacTUYecKas), TPEeHHeE,
[EHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO
TBEPIOE TENO, IEHTP TSHKECTH TBEPAOIO Tella, PAaBHOBECHE, MEXAaHUYECKHE KOJICOAHUs U BOJIHBI,
3BYK, UH(Pa3BYK U YABTPA3BYK, 3JICKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMATHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JalIbHO30PKOCTh, CIEKTPBl HUCIYCKAaHUS U IOIVIOIIEHUs, aib(da-, 6era- u
ramma-u3J1y4eHus, U30TOIbl, siA€pHas SJHEPIEeTUKA;

pa3nuyarh sABIEHHUA (PAaBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJIMHEHHOE JBMIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBHKEHHE, CBOOOTHOE MaJICHNE TEeJI, PABHOMEPHOE JABIKCHHE
[0 OKPY)KHOCTH, B3aMMOJEWUCTBHUE TE€J, PEaKTUBHOE IBM)KEHHE, KOJIeOaTrelabHOE JIBHIKEHUE
(3aTyxarolye U BbIHYXICHHbIE KoeOaHUs), pE30HAHC, BOJHOBOE JABMKEHHE, OTPAaXKEHUE 3BYKa,
NPSIMOJIMHEMHOE PACIpPOCTPAHEHUE, OTPAKEHUE M IPEJIOMJIEHHE CBETA, IOJIHOE BHYTpPEHHEE
OTpPaXCHHE CBETA, pa3lioKeHHE OEJ0ro CBETa B CIEKTP U CIOKEHHUE CIEKTPAJIbHBIX LBETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs paJAMOAaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JIY4EHUs) [0 ONMUCAHUIO UX XapaKTEpHBIX CBOWCTB U HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3MYECKOE SIBIICHUC;

pacrio3HaBarh [IPOSIBICHUE U3YUEHHBIX (PU3UUYECKUX SIBICHUH B OKpYXaroleM MUpe (B TOM
yhciie (pu3nvecKue SBJICHUSI B MPUPOJE: NMPUIMBBI M OTIMBBI, ABWKeHUE IUIaHeT ColaHeuyHOU
CUCTEMBI, PEAKTUBHOE JBM)KCHUE JKUBBIX OPIraHU3MOB, BOCIPHITHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHHE, CEICMUUYECKHE BOJIHBL, IlyHAaMH, X0, LIBETa T€Jl, ONTUYECKUE SBICHUS B IPUPOJE,
Ouosiornyeckoe JAEUCTBUE BUAMMOIO, YIbTPa(pHOIETOBOIO M PEHTI€HOBCKOIO W3IIyYEHHH,
€CTECTBEHHBIN pa0aKTUBHBII (POH, KOCMUYECKUE YU, PAJHOAKTUBHOE U3JTy4YE€HUE TPUPOTHBIX
MHUHEpAaJIOB, IeHCTBHE PaIMOAKTUBHBIX U3TyYE€HUI Ha OpraHU3M YesIoBeKa), Py TOM MEPEBOUTh
MPAKTHUUYECKYIO 3a/1auy B yueOHYI0, BBIJIEISTh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3HUECKUX
SIBIICHUIA;

OINMCHIBATh W3YYEHHbIE CBOMCTBA TeNl M (U3NYECKUE SIBJICHMS, UCIONB3YsS (PU3NUYECKUE
BEJINYMHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTh TeJla MPH HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMelnieHue, MyTh, yIIIoBasi CKOPOCTb, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, yCKOPEHUE
CBOOOZHOIO TMaJCHHUs, BEC Tejla, MMIYIbC Tella, MMITYIbC CHJIBI, MeXaHW4yeckass pabora u
MOIIIHOCTb, IOTE€HI[MAIbHAsl SHEPT U TEJIa, TOIHATOTO HaJl TOBEPXHOCTHIO 3€MIIU, TOTEHIIMAIbHAS
DHEPrus CHKATOW INPYKUHBI, KUHETUYECKasi YHEPIHs, MOJIHAs MEXaHUYecKas dHEprus, Nepuon u
yacToTa KoJieOaHHi, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, [TOKA3aTellb
IPEIOMIICHUS CPEIbl), TPU OMMCAHUM IPABUIBHO TPAKTOBATH (PU3MUECKUIT CMBICI HCTIONB3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AUHMIIBI (PU3MUECKUX BEJIUYMH, HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE
JAHHYI0 (DU3MUYECKYI0 BENWYMHY C JAPYTMMH BEJIHYMHAMH, CTPOUTh TpaUKH H3yYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEJIUYUH;

XapaKTepH30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS W IPOLECCHI, MCIONb3Yys 3aKOH
COXPAHEHHUsl SHEPTUH, 3aKOH BCEMHPHOTO TSITOTEHUS, MPUHLHUI CYNEPHO3UIMH CHUJI, TPUHLUIT
OTHOCUTENIBHOCTH [ anunes, 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPasKEHUS
U TPEOMJICHUS] CBETa, 3aKOHbI COXpPAHEHMs 3apsiIOBOTO M MacCOBOIO YHCEN MpPH SAEPHBIX
peaKIMsX, MPH 3TOM (POPMYIHPOBATh 3aKOH U 3aIMCHIBATH €TO0 MAaTEMAaTHUYECKOE BhIpaKEHUE;

OOBSICHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XApPAKTEPA: BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH
00BsICHEHHE U3 2—3 JJOTMYECKUX I11aroB € UCII0JIb30BaHNEM 2—3 M3Y4YE€HHBIX CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemarb pacu€THbIC 3a7aun (OMUparoMecs Ha CUCTEMY U3 2—3 ypaBHEHHWM), UCIIONIb3Ys
3aKOHBI M (POPMYIIbI, CBA3BIBAIOIIME (PU3UUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4u
3alMChIBaTh KPaTKoe YCJIOBUE, BBISBIATH HEAOCTAIOLIUE WM M30BITOYHBIC JAaHHBIE, BHIOMPAThH
3aKOHBI W (OPMYNBI, HEOOXOAWMBIC [UIA pEIIEHUs, INPOBOIUTH PAacu€Thl W OIICHUBATbH
PEATUCTUYHOCTD MOYYEHHOTO 3HAYeHUSI (PU3NUECKOI BETUUNHBL;

pacro3HaBarb Mpo0IeMbl, KOTOPbIE MOKHO PEUIMTh IPU MOMOIIN (PU3MYECKUX METOJIOB,
UCIIOJNIb3yd OINMCAHHUE WCCIEAOBaHUS, BBIICNIATH IPOBEPSEMOE MPENINONOKEHUE, OLICHUBATh
IIPABWIBHOCTh MOpPsAKA MPOBEAEHUS HCCIENOBAHUSA, IPOBOIUTH BBIBOABI, MHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOAMTD OMBITHI IO HAOMIONCHHUIO (PU3UUECKUX SBICHUH MM (PU3NIECKUX CBOWCTB Tell
(u3yyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHWs HSHEPruH, 3aBUCHMOCThH IEepHoa
KoJIe0aHMii MPY>KUHHOTO MAasgTHUKA OT MACChl rpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYABl MajbIX KoJeOaHUU, MPSIMOJIMHEHHOE pachpoCTpaHEHHE CBETa, pasiioKeHHEe Oenoro
CBETa B CIEKTP, U3yUCHHUE CBOMCTB M300paXEHUS B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B coOuparonieil TuH3e, HabJIoIeHUe CIUIOIIHBIX U TUHEHUYaThIX CIIEKTPOB U3ITyYEHUSs):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO HaOOpa 0O0OPYHOBaHUS, OMHMCHIBATH XOJ
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

IIPOBOJIUTh IPU HEOOXOAMMOCTH CEpHUI0 NPSIMBIX H3MEPEHUN, ONpEeAeNsis cpenHee
3HaYEeHHE M3MEpSIeMOl Benn4YnHbI ((POKYCHOE paccTosHHUE COOMparoIIeii TMH3bI), 000CHOBBIBATh
BBIOOD crioco0a u3MepeHust (U3MEPHUTEIHLHOTO MTPHOopa);

MPOBOJIUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYMH C HCIIOJIb30BAHUEM
OpSAMBIX M3MEPEHUH (3aBUCHMOCTH IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBUKEHUHU 0e3
HauaJIbHOM CKOPOCTH, Mepuoja KoieOaHMil MaTeMaTH4YeCKOro MasTHHKA OT JUIMHBI HUTH,
3aBUCHUMOCTH yIJla OTPa)KEHHUs CBETa OT yIvia MaJIeHUs U yIvla MPEJIOMIICHUs OT yIila MaJeHus):
IUTAHUPOBATh MCCIIEIOBaHUE, CAMOCTOATEIHHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh Pe3yNbTaThl
MOJTYYEHHOW 3aBUCHMOCTH (PM3UYECKUX BETMYUH B BUJIE TAOIHII ¥ TPAPHUKOB, IPOBOAUTH BHIBOBI
0 pe3yibTaTaM HCCIIEI0BaHUS;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMUHH (CPEIHSISI CKOPOCTh U YCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHUE CBOOOIHOTO MaeHHUs], )KECTKOCTD MPYKUHBL,
K03(D(pULIMEHT TPEeHHS CKOJBKEHHUs, MeXaHH4eckass padoTa M MOIIHOCTh, YacTOTa U IEPUOJ
KoJie0aHMi MaTeMaTH4eCKOro U MPY>KUHHOTO MasiTHUKOB, ONTHYECKas CHJIa cCOOMparoIeil TMH3BI,
PaAMOaKTUBHBIN (DOH): IUIAHUPOBATh MU3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITOJIHATh U3MEPEHUsI, CleNys MPeII0KeHHOW UHCTPYKIIMH, BBIYUCIATh 3HAYEHUE BEJIMYUHbBI U
aHAJIM3UPOBATh MOJIyYEHHBIE PE3YIbTAThl C YUETOM 3aJaHHON OTPEIIHOCTH U3MEPEHUIA;

coOmonaTh MpaBWiIa TEXHUKM Oe3omacHOCTH mpu  pabore ¢  J1aOOPaTOPHBIM
00opynoBaHueM;

pas3nuyaTh OCHOBHBIE MPU3HAKU W3YyYEHHBIX (DU3MYECKUX MOJeNeil: MaTepuanbHas TOuKa,
a0COIOTHO TBEP/OE TENO, TOUEUHBI UCTOUHUK CBETA, Jy4, TOHKAsl JINH3A, IJIAHETapHas MOJIEb
aroMa, HyKJIOHHast MOJIeJIb aTOMHOTO S/pa;

XapaKTepU30BaTh MPUHIIHIIEI ACHCTBHS N3YYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHCTB
C UCIIOJIb30BAaHUEM HX OINUCAHMS (B TOM YHUCIIE: CIUIOMETD, JaTUYMKHU MOJIOKEHUS, PACCTOSTHUS U
YCKOPEHHMsI, pakKeTa, »3XOJIOT, OYKM, [EepHUcKol, QoToanmnapar, ONTHYECKHE CBETOBODI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUSA O CBOMCTBaX (U3UUYECKHUX
ABJIEHUI 1 HE0OXoauMbIe (PHU3HUECKIEe 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX MTPOLECCOB MPHU PEIICHUH YIEOHO-TPAKTHUYECKUX
3aJa4, ONTHYECKUE CXEMBbI JJISI TIOCTPOEHUS M300paKeHUH B IUIOCKOM 3epKajie M cobuparoleit
JINH3E;

NPUBOIUTH MpUMEpHl (HAXOAWTh MHGOPMALMIO O TPUMEPax) MPAKTUYECKOTO
MCIIOJIBb30BaHMs (PM3MUECKUX 3HAHMN B MOBCEIHEBHOM KHU3HU i1 oOecriedyeHus: 0e30MacHOCTH
npu oOpalieHuu ¢ npudopaMM W TEXHHUECKUMH YCTPOMCTBAMH, COXPAaHEHMS 30POBbI U
coOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpefe;



OCYHIECTBIAT, NOUCK HHpopmanuu B MHTepHETE, CaMOCTOATENHFHO (HOPMYIHPYS
MIOMCKOBBIH 3apoC, HAXOAUTh IYTH ONPEAETICHNUS JOCTOBEPHOCTH MOTYYeHHOM MH(OpMauy Ha
OCHOBE MMEIOIINXCS 3HAHUI U TOTTOJTHUTEIIFHBIX HCTOYHUKOB,;

WCIOJIb30BaTh NPU BBHIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONYISIPHYIO JINTEPATypy,
CIIpaBOYHBIC Marepualibl, pecypchl ceTd VHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTHPOBAHHS
TEKCTa, IpeoOpa3oBaHus HH(GOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co31aBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOILICHUSI HA OCHOBE MH(OPMAINH W3
HECKOJIbKMX ~ HMCTOYHHUKOB, MYOJMYHO  NPEACTABIATH  PE3YAbTaTbl  MPOEKTHOM  WIIK
MCCIIE0BATEIILCKOM EATETBHOCTH, TIPH 3TOM TPAMOTHO UCIIONIL30BaTh U3YYCHHBIH MOHATHHHBIHN
anmnapar M3y4aeMoro pasziena (U3MKU M CONPOBOXKIATh BBICTYIUICHUE MPE3CHTAIMEN C y4ETOM
0COOCHHOCTEH ayJUTOPHH O0YYAIOIIUXCSL.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pasznenos u tem | KonugecTBo OnexrponHsie (udppoBbIe)
I/ MIPOTPAMMBI 4acoB 00pasoBarebHbIE PECYPCHI
1.1 | ®u3uka - HayKa 0 IpUpoOAE 2 bubmuotexa LIOK
https://m.edsoo.ru/7f416194
1.2 | ®usnyeckue BEITMIHNHBI 2 bub6moreka [IOK
https://m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHAY4YHbBI METO/L 2 bu6muoreka [IOK
MMO3HAHUS https://m.edsoo.ru/7f416194
Pazjea 2. [lepBoHayajibHbIE 5
CBe/IeHHsl 0 CTPOEHUH
BelleCTBA
2.1 | Crpoenue BeliecTBa 1 bubmuotexa LIOK
https://m.edsoo.ru/7f416194
2.2 | JIBmKeHHE U B3aMMOACHCTBHE 2 bubmuoreka [IOK
YaCTHUII BEIIECTBA https://m.edsoo.ru/7f416194
2.3 | ArperarHble COCTOSHHUS 2 bubnuoreka [IOK
BEIIlECTBA https://m.edsoo.ru/7f416194
Pa3nen 3. /IBu:keHue u 21
B3auMOoJIeiicTBHE TeJl
3.1 | MexaHHYeCKOe ABIKCHUE 3 bu6muoreka [IOK
https://m.edsoo.ru/7f416194
3.2 | Unepuus, macca, IIIOTHOCTh 4 bubnuorexa [{OK
https://m.edsoo.ru/7f416194
3.3 | Cuna. Buasr cun 14 bubnuorexa [IOK
https://m.edsoo.ru/7f416194
Pasnen 4. laBienne TBEPABIX
TeJl, J)KUAKOCTEel U ra3oB
4.1 | Jasnenue. Ilepenaua naBneHus 3 bubnuoreka [IOK
TBEPABIMH TEIAMH, )KUIKOCTIMHA https://m.edsoo.ru/7f416194
Y ra3zamu
4.2 | JlaBneHue KUIKOCTH 5 bub6moreka [IOK
https://m.edsoo.ru/7f416194
4.3 | AtmocdepHOe 1aBIeHHE 6 bubmoteka [JOK
https://m.edsoo.ru/7f416194
4.4 | JleiicTBHE XUAKOCTH U Ta3a HA 7 bubanoreka [IOK
MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Pa3nen 5. PaGora 1 MOIIIHOCTD. 12
JHeprus
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Ne HaumenoBanue paznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)
/11 IPOTrpamMMbI 4acoB 00pasoBarebHbIE PECYPCHI
5.1 | Pabora u MOIITHOCTH 3 bubmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 | IlpocThie MEXaHU3MBI 5 bubmoteka [JOK
https://m.edsoo.ru/7f416194
5.3 | MexaHuueckas SHeprus 4 bubmuoreka [IOK
https://m.edsoo.ru/7f416194
Pe3epBHOE Bpems 3
OO011ee KOJIUYSCTBO YaCOB 68
8 KJIACC
Ne HaumenoBanue paznenos u tem | Komnuectso DnexTpoHHbIE (ITU(PPOBHIC)
/1 MIPOTPaMMBI 4acoB 00pasoBarebHbIE PECYPCHI
Pazjien 1. TenuioBble siBJ1eHUs 28
1.1 | CtpoeHue 1 CBOICTBA BEIlIECTBA 7 bub6moreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 | TenioBbIe MPOLIECCHI 21 bu6muoreka [IOK
https://m.edsoo.ru/7f4181ce
Pasnen 2. dnekTpuyeckue u 37
MATrHHTHBIE SIBJICHHS
2.1 | DnexTpuyecKue 3apsbl. 7 bubmuorexa [IOK
3apspKEeHHbIE TENa U UX https://m.edsoo.ru/7t4181ce
B3aMMOJICHCTBUE
2.2 | IloCTOAHHBIN IIEKTPUUYECKUN TOK 20 bu6muotexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 | MarauTHbIC SBIICHUS 6 bubmuoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 | DAeKTpOMAarHUTHAas UHIYKIUS 4 bu6muoreka [IOK
https://m.edsoo.ru/7f4181ce
PesepBHOE Bpemst 3
OO011ee KOTU9IeCTBO YaCcOB 68
9 KJIACC
Ne HanmenoBanue pasznenos u tem | KonmdecTBo OnexTpoHHbIe (IU(POBLIE)
/11 POTPaMMBI JacoB o0pa3oBareIbHbIE PECYPChI
Paznen 1. Mexanuveckue 40
SIBJICHUSA
1.1 | MexaHu4eckoe IBHWKEHUE U 10 bub6moreka [IOK
CIOCOOBI €r0 ONMKMCaHUs https://m.edsoo.ru/7t41a4a6
1.2 | B3aumoneiicTBue TeI 20 bub6moreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI COXpaHEHHUs 10 bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
Paznen 2. Mexannueckue 15
K0J1e0aHUS U BOJIHDI
2.1 | MexaHn4ecKHe KoJeOaHust 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 | MexaHn4eckue BOJIHBI. 3BYK 8 bubnuorexa [JOK

https://m.edsoo.ru/7f41a4a6
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Ne HaumenoBanue paznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)
n/n IPOrPaMMBI 4acoB o0Opa3oBareIbHBIC PECYPChI
Pa3gen 3. DinekTpoMarauTHoe 6
1oJjie M 3JIeKTPOMarHuTHbIe
BOJIHBI
3.1 | DyeKTpOMarHuTHOE MoJie U 6 bubmuoreka [IOK
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Pasznen 4. CBeToBEBIC ABJICHUSA 15
4.1 | 3akoHBI pacpOCTpaHEHHUs CBETA 6 bubmoteka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3BI ¥ ONITUYECKHE IPUOOPHI 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 | PaznoxeHnue 6eaoro cBera B 3 bu6moreka [IOK
CIEKTP https://m.edsoo.ru/7f41a4a6
Pasgea 5. KBanToBbI€e IBJIeHUSA 17
5.1 | Ucnyckanue u nomIonieHne 4 bubnuorexa [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHue aTOMHOTO sijipa 6 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 | Slnepuble peakuuu 7 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
Pasnean 6. [loBTopuTe/ibHoO- 9
0000 mAI0ONIHIT MOTYJIb
6.1 | I[loBropenue u o0oOLIEeHNE 9 bubmuotexa LIOK
coiepaHus Kypca (pU3MKH 3a 7- https://m.edsoo.ru/7t41a4a6
9 kiacc
O0111e€ KOJIMYECTBO YaCOB 102
ITPOBEPSIEMBIE ITIPEJIMETHBIE PE3YJbTATHI OCBOEHHUSI OCHOBHOM
OBPA3OBATEJIBHOHN TPOI'PAMMbBI OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA
7 KUIACC
Kon [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO 0o0pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3yspTara
1.1 MCIOJIb30BATh U3YUYEHHBIE MMOHSITHUS
1.2 pa3nuyYaTh SBICHUS 1O OMHUCAHUIO WX XapaKTePHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIONINX JAaHHOE (PUZNYECKOE SIBICHUE
1.3 pacrno3HaBaTh MPOSBICHHIE H3YYEHHBIX (DHU3UYECKUX SIBIICHUI B OKPYKAIOIIEM
MHUpE, B TOM 4Hclie (U3NYECKUE SABICHUS B MMPUPOAE, TIPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a/7adyy B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKM) HPU3NYECKUX SIBICHUM
1.4 ONKCHIBATh M3YYEHHbIE CBOMCTBA Tesl M (U3NYECKUE SBIICHUS, UCIOJb3YS
dbuznyecKrue BETUYUHBI, IPU OMMCAHUM MPABIILHO TPAKTOBATh (PU3NYECKUI
CMBICJT UCTIOJIb3YEMBIX BEIMYHH, HX O0O03HAYCHUS W CIUHUIIBI (PH3UICCKHIX
BEJIMYMH, HAXOIUTh (QOPMYJBI, CBS3BIBAIONINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JIPYTUMH BEIUYMHAMH, CTPOUTH TpaUKH W3YUIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUUNH
1.5 XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3WYECKUE SBICHUS U TPOIIECCHI,
UCIIOJTB3YS H3ydEHHBIC 3aKOHBI, IIPH ATOM JIaBaTh CIIOBECHYIO (POPMYITHUPOBKY
3aKOHA U 3allMChIBAaTh €T0 MaTEMATHUYECKOE BBIPAKCHHE
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Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs

1.6

OOBSCHATH (PU3UYECKUE SIBJICHHS, IPOLIECCH M CBOICTBA TeJI, B TOM YUCIIE U B
KOHTEKCTE CUTyallUll INPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIISTH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 0OBsACHEHHE U3 1 - 2 JOrMuecKux
1aroB ¢ omnopoil Ha | - 2 HM3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHIM,
(U3MYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemarb pacyeTHbIe 3a7auu B 1 - 2 neicTBUs, UCIIONB3Ys 3aKOHBI U (JOPMYJIBI,
CBsI3bIBarOIME (PU3MUECKUE BEIMUYUHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJauu
3alMChIBaTh KPAaTKOE YCIOBUE, IOJACTABIATh (U3NYECKHE BEIMYUHBI B
GopMynbl M TNPOBOAMUTH PACUYEThl, HAXOAWUTh CIPABOYHBIE JAHHBIE,
HeoOXO0UMBIE /1JIsl pELIEHMS 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD IOJYy4YEHHON
($U3U4eCKOil BETMUUHBI

1.8

pacrio3HaBaTb MPOOJEMbI, KOTOPbIE MOXXHO pPEIIUTh NpPU  [OMOIIX
(GU3MYECKUX METOJOB, B ONMCAHUM HCCIIEI0BaHMs BBIICIATH MPOBEPSIEMOE
IPENI0JIOKEHNE (TUIOTE3Y), pa3indyaTh U MHTEPIPETUPOBATH MOJYUEHHBIN
pe3yibTaT, HaXOJUTh OLIMOKM B XOJ€ OIbITa, JeNaTb BBIBOJBI IO €ro
pe3yJibTaTaM

1.9

MPOBOAMTD OIBITHI [0 HAOIIOICHUIO (PU3NYECKUX SIBICHUN UITN (PU3NIECKHUX
CBOMCTB Tel: (OpPMYyITUPOBATH MPOBEPSIEMbIC MPEIIOIOKEHUS, COOUPATH
YCTaHOBKY M3 MPEMJIOKEHHOTO O0OpYIOBaHMs, 3alUCHIBATh XOJI OMBITA H
(GhOpMyYIUPOBATH BHIBOJIBI

1.10

BBITIOJHATH MPSIMbIE U3MEPEHUS C UCTIOIH30BAHUEM aHAJIOTOBBIX U ITU(POBBIX
npuOOpPOB, 3amMUCHIBaTh IOKa3aHUS MPHOOPOB C y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH U3MEPEHUN

NPOBOJUTH HCCIICOBAaHUE 3aBHCHUMOCTH OJHOW (PU3UYECKON BEITMYMHBI OT
JpPYrol C MWCHOJNb30BAaHUEM MPSMBIX H3MEPEHHUI, Yy4acTBOBaTbh B
IUIAHUPOBAHUM Y4eOHOTO UCCIIEJOBaHMsl, COOMPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpEHus, cilenysd MpeIoKEeHHOMY IIIaHy, (DUKCHpPOBaTh pe3yiabTaThl
MOJIyYUEHHOM 3aBUCUMOCTU (PM3MUECKHX BEIMYMH B BUJE MPEUIOKEHHBIX
TabJIMI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM MCCIeI0BaHUs

1.12

OPOBOJIUTH KOCBEHHBbIE M3MEpeHHMs] (PU3MYECKHX  BEJIWYMH, CIEAys
NPEUIOKEHHOW WHCTPYKIMHU: MpPH BBINOJIHEHUH HM3MEpPEHUH coOuparh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIITh 3HAYEHUE NCKOMOM BEJIMYMHBI

1.13

coOirofaTh MpaBHiia TEXHUKK O€30M1acCHOCTU MpHU padboTe ¢ J1abopaTOPHBIM
000pyOBaHHEM

1.14

YKa3bIBaTh TPUHIUMBI JIEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepru30BaTh MPUHIMIIBI IEHCTBHS N3yYEHHBIX TPUOOPOB M TEXHUUECKUX
YCTPOMCTB € IIOMOIIBIO HX OINMCAHMS, HMCIOJb3ys 3HAaHUS O CBOMCTBax
¢u3nueckux  sBIEHMM W HeoOXoaumble  (U3MYECKHE 3aKOHBl U
3aKOHOMEPHOCTH

1.15

HIPUBOANUTH IPUMEPHI (HAXOAUTh HHPOPMALIHIO O IPUMEPax) MPAKTUYECKOTO
UCIIONIb30BAaHUSl  (PU3UYECKHX 3HAHUM B TOBCEAHEBHOW JKHU3HM JJId
oOecrieyeHns 6€30MacHOCTH MPH 00paIIeHuH ¢ MpUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHHS 3[J0POBBS U COOTIOACHUSI HOPM 3KOJIOTUYECKOTO
NIOBEJICHUS B OKpYXKalolIeH cpene

1.16

OCYIIECTBIISITh OTOOpP MCTOYHMKOB HH(popmauuu B cetu HHTepHeT B
COOTBETCTBUM C 33JaHHBIM IOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOLIMXCS
3HAHUH W TyTeM CpaBHEHUS pPa3jIMYHbIX HCTOYHUKOB  BBIICIATH
UHPOPMALIMIO, KOTOpasi SBJISETCS IMPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOMU




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs

1.17

UCIIOJIb30BaTh IMpPH BBIMOJIHEHUH YYE€OHBIX 3aJaHUN HAyYHO-TOMYJISPHYIO
TUTepaTypy (HU3MUECKOTO COJCpIKAHUs, CIIPABOYHBIC MaTepUalbl, PECypCHI
cetu UHTepHer, BiageTp NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanrs HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3JaBaTh COOCTBEHHBIC KpaTKHE NHCHMEHHBIC W YCTHBIE COOOLICHUS Ha
OCHOBE 2 - 3 UCTOYHUKOB HMH(pOpMAMK (U3UIECKOTO COJCPKAHUSA, B TOM
quciIe MyOIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3yabTaTax MPOSKTOB MIIH
y4eOHBIX HCCIICOBAHHUM, MPHU STOM TI'PAaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIN
NOHSATUHHBIN ammapar Kypca (U3HMKH, CONPOBOXKAATH BBICTYILICHHE
Mpe3eHTaluen

1.19

IIpU BbIIIOJIHCHUHA yLIe6HBIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ pacnapeaciiaTb
0053aHHOCTH B rpymmnec B COOTBETCTBUH C ITOCTABJICHHBIMU 3a/la4aMU, CJICIUTDb
3a BBIIIOJJHCHUEM IIJIaHa HeﬁCTBHfI, aJICKBaTHO OLCHHWBATHh COOCTBEHHBIN
BKJIa/Jg B JACATCIIBHOCTD TPYIIIHI, BBICTpanBaTh KOMMYHUKATHUBHOC
BSaHMOﬂCﬁCTBHe, YUUTBIBAA MHCHHUC OKPYXKAOMIUX

8 KVIACC

Kon
MIPOBEPSIEMOTO
pe3ysbTaTa

ITpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHNS OCHOBHOMN
00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BAaTh IIOHATHA

1.2

pasinyarh SBJICHUS IO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE

1.3

pacrio3HaBaTh POSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXKarOILEeM
MUpE, B TOM 4HClIe PU3NYECKUE ABJICHUS B IPUPOAE, IPU 3TOM [1E€PEBOIUTH
NPaKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJICNSATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKu) GU3HYECKUX SIBICHUN

1.4

OIKCBIBATh M3YyYEHHBIE CBOWCTBA TeNl M (DPU3UYECKHE SIBICHHS, MCIOJb3YS
¢u3nyecKkne BEITUYMHbI, IPU ONMKUCAHUU MPABUWIBHO TPAKTOBATH (PU3NUYECKUI
CMBICJI UCHOJb3yEeMbIX BEJIUYMH, O0O03HAUYEHUS M EIMHULBI (U3NYECKUX
BEJIMYMH, HaxOJIUTh (OPMYJbl, CBS3bIBAIOLINE JaHHYIO (U3NYECKYIO
BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpauKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUUH

1.5

XapakTepu3oBaTh CBOICTBAa Ten, (U3MUECKUE SIBIEHUS U MPOIECCHI,
UCIIOJIb3YS U3yUEHHBIE 3aKOHBI, IIPY 3TOM J1aBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aIllMChIBATH €r0 MATEMATUYECKOE BBIPAXKEHUE

1.6

OOBIACHATh (DU3UYECKHE TMPOIECChl U CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil MPAaKTHKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH
MPUYHHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 | - 2 JIOTHYECKUX
[IaroB ¢ TOMOIIBbIO 1 - 2 W3Y4YEHHBIX CBOMCTBa (DU3MYECKHX SBJICHUH,
(bU3HYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peliaTh pacyeTHbIE 33/1a4u B 2 - 3 NeUCTBUS, UCTIOIB3YsI 3aKOHBI U POPMYIIBL,
CBSI3bIBaIONIME (PM3UYECKHE BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 3aa9d
3alUCBHIBaTh KPaTKOE YCIOBHE, BBISBIATh HEJOCTATOK JAHHBIX ISl PEIICHUS
3a/1auu, BBIOMpATh 3aKOHBI M (OPMYJbI, HEOOXOIUMBIE /I €€ PEeIICHUS,
MPOBOAMWTH pPAacyeThl W CpPaBHUBATH IOJYYCHHOE 3HAaueHUE (HU3HUECKON
BEJTMYMHBI C U3BECTHBIMU JTAHHBIMH

1.8

paciio3HaBaThb Hp06HeMLI, KOTOPBIC MOXHO PpCIIUTh IIPpU IMTOMOIIU
(1)I/ISI/I'-IeCKI/IX MCTOJOB, HCIOJIB3yd OIHWCAHHUC HWCCICAOBAHW, BBIICIATH




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

IIPOBEPAEMOC IMPEAII0JI0XKECHUE, OLICHUBATb IMpaBUJIbHOCTDb ImopsaaKa
IMMPOBCACHU A UCCICA0BAHNA, ACJIATh BBIBOABI

1.9

IPOBOIUTH OIBITHI MO HAOTIOICHHUIO (PU3NIECKUX SBICHUIN WM (PU3HMYSCKUX
CBOWCTB Tel: (HOPMYJIUPOBATH IMPOBEPSIEMbIC IPEIANOI0KEHUSA, COOUPATh
YCTAHOBKY M3 TPEIJI0KEHHOr0 000pYyJI0BaHMS, OMUCHIBATH XOJI OMbITA U
(GhOopMyITUPOBATH BHIBOIBI

1.10

BBINOJIHATH NPSIMBIE U3MEPEHMSI C UCII0JIb30BAHHEM aHAJIOTOBBIX IPUOOPOB U
JAaTYNKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATh PE3yJIbTaThl HM3MEpPEHUH ¢
Y4Y€TOM 331aHHOM aOCOJIFOTHON NOTPELIHOCTH

IPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BEIMYHHBI OT
JpPYrol  C  WCHOJNBb30BAaHUEM  MNPSAMBIX  W3MEPEHUH:  IUIAHUPOBATH
UCCIIeIOBaHHEe, COOMpAaTh YCTAHOBKY W BBINOJHATH H3MEPEHHsS, CIEAys
OpPEUIOKEHHOMY — IUIaHy,  (DUKCHUpPOBAaTh  pe3yJbTaThl  IMOJy4YECHHOH
3aBHCUMOCTH B BHJIE TaOJIUI ¥ TPa(UKOB, JIEJIaTh BHIBOJBI IO PE3yIbTaTaM
VICCJICJOBAHMUSI

1.12

MNPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH: IUIAHUPOBATH
HU3MCPCHUA, C06I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, (Q1(19%1
HpeI[JIO)KeHHOf/'I WHCTPYKIUHU, U BEIYUCIIATh 3HAYCHUC BCJIMYNHBI

1.13

coOJIrOJIaTh TIPaBUJIa TEXHUKH OE30MaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000pyTI0BaHHEM

1.14

XapaKTepU30BaTh IPUHIIMIIBI JEUCTBHS M3yUYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOM Ha MX OIMCAHUS, UCIOJb3ys 3HAHUSA O CBOMCTBaX
¢du3nUecKuX sBICHUI U HEOOXO0MMbIe (DU3UUYECKHE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIIbHBIE
HpI/I60pI)I II0 CXeMaM MU CXCEMAaTHUYHBIM pI/ICYHKaM, COCTABJIAATH CXEMBI
3JIEKTPUYECKUX LIETEH ¢ MOCIEA0BATEIbHBIM U MapaJJICIbHBIM COCTUHEHUEM
AJIEMEHTOB, pa3finyasi yCIOBHBIE OOO3HAYCHHS DJIEMEHTOB AJIEKTPHUUYECKUX
Heneum

1.16

IPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIMIO O PUMEPAX ) IPAKTUYECKOTO
UCMOJIb30BaHUS  (U3NYECKUX 3HAHMM B TIOBCEJHEBHOW JKU3HU IS
oOecrnieueHrs 0€30MacHOCTH IpU 0OpaIlieHny ¢ MpuOopaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAaHEHMS 3/10pPOBbs U COOIIOAEHUS HOPM SKOJIOTUYECKOTO
TTOBEJICHUS B OKPYXKAIOIIEH cpeie

1.17

OCYILECTBIIATh TNOUCK HH(pOpMAMU (PU3MYECKOTO COJIEpKAHUS B CETH
HNHTepHeT, Ha OCHOBE UMEKIIUXCA 3HAaHUM M IYyTEM CPaBHEHUs
JIOTIOJTHUTEIBHBIX MCTOUHUKOB BBLAEATh MH(POPMALIUIO, KOTOpas sBIsETCS
IIPOTUBOPEYMBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCIIONIb30BaTh TMPH BBINOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-MOMYJISPHYIO
TUTEepaTypy (PU3MUECKOTO COACpPKAHUS, CIPABOYHBIC MATEPUANIBI, PECYPCHI
cetu MHTepHeT; BlIageTh MNpHEMaMH  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK W3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO

1.19

co3MaBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOINEHUS,
0000mass uWHpOPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
COJIep>KaHusl, B TOM YHCIIE MyOJUYHO MPEACTABIATh PE3yIbTaThl MPOCKTHON
WIH MCCIICIOBATEIbCKON JISATSIIBHOCTH, IPH 3TOM TPAMOTHO HCIIOIb30BaTh
W3YYCHHBI TIOHATUWHBIA ammapaT Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYIIJICHHE MPE3CHTAIMEN

1.20

IpU BBHINIOTHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHHA (DU3HMUECKUX
IIPOLIECCOB pacHpeleNiTh OOS3aHHOCTH B TPYNIe B COOTBETCTBUU C




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

MIOCTaBJICHHBIMM 3a/l1adyaMU, CIEAUTh 3a BBIIOJHEHHUEM IUIaHa ACHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIH BKIIAJ B
JIEATEIbHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJICUCTBHE,
IPOSIBJISISE TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie MPEIMETHBIC PE3yIbTAThl OCBOCHUST OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero o0pa3oBaHUs

1.1

HCIOJI30BATh N3YYCHHBIC TOHATHUS

1.2

pa3ianyaTh SBJICHMS 110 ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBIICHUE H3YYEHHBIX (PU3NIECKUX SIBICHUH B OKPY)KAIOIIEM
MHpE, B TOM 4ucie (U3NIECKUE SIBICHUS B MPUPOJIE, IPU 3TOM IEPEBOIUTH
NPAaKTUYECKYI0 3a7ayy B Y4eOHYIO, BBIICNATH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKM) HU3NIECKUX SIBICHUH

1.4

OIMMCBIBATH HM3YUYCHHBIC CBOICTBA TE€I H (1)I/I3I/I‘ICCKI/IG SABJICHUS, WUCIIOJIb3YyA
q)HSquCKI/IC BCIIMYHHBI, IIpU OIMMCAHUU IIPABHUIIBHO TPAKTOBATb (1)PI3PI‘I€CKPII>1
CMBICJI HCIIOJIb3YCMBIX BCIWYHH, 0003HaYCHUS | CANMHUIIbI (1)H3H‘I€CKI/IX
BCINMYHMH, HAaXOIHUThb q)OpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (l)I/ISI/I‘IeCKYI-O
BCJIMYMHY C OpPpyruMud BCIWMYMHAMH, CTPOUTH Fpa(l)I/IKI/I HN3YUCHHBIX
3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCpHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/I€ ABJICHUSA W MPOLECCHI,
HCIIOJIb3Y: U3YUCHHBIC 3aKOHBI, ITPU 3TOM 1aBaAThb CJIOBCCHYIO (I)OpMy.]'II/IpOBKy
3aKOHA M 3alIMCbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3MYECKHUE NPOLIECChl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallui NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBISABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2 - 3 JIOTHYECKHX
[IaroB ¢ MOMOMIbIO 2 - 3 H3Y4YEHHBIX CBOICTBa (DU3MYECKHUX SBJICHUH,
(U3UUECKUX 3aKOHA MITM 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbIe 3a/1auu (OMHUPAIOIINECS Ha CUCTEMY U3 2 - 3 ypaBHEHUN),
UCIIONB3YS 3aKOHBI U (hOPMYIIbI, CBSI3bIBAIOIUE (DU3MUECKHE BETUYHUHBI: Ha
OCHOBE aHaJiM3a YCJIOBHS 3aJa4M 3alUCBhIBATh KPATKOE YCIOBHE, BBISBIATH
HEJOCTAIONINe WM W30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXOJMMBIE Ui  peIIeHUs, TMPOBOJAWTH pacueThl U  OIEHUBATH
PEATMCTUYHOCTh MOJTYYSHHOTO 3HAYEHUS] (PU3NYECKOM BETHYUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIMTh TPH TTOMOIIH
(bU3NYECKUX METOJIOB, HCIONb3ysd OMHCAHUE WCCIEIOBAHUS, BBIICTATh
poBepsieMOe  TPEAINOJIOKCHHUE, OICHUBATh  MPABWIBHOCTh  TMOPSIKA
MPOBEJICHUS UCCIIEI0OBAHUS, /IENaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTAThI
HAOJIFOEHUH 1 OIBITOB

1.9

IPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUH MU (PU3NIECKUX
CBOICTB T€J: CAMOCTOSITENILHO COOMpATh YCTAHOBKY M3 U30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATh XOJ OMBITA U €r0 pe3yJbTaTbl, GOpPMYINpPOBATh
BBIBOIbI

1.10

POBOJUTH NMPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, Omperenss
cpenHee 3HayeHHe H3MepseMod BenuuuHbl  ((poKycHoe paccTosiHue
cobuparonieid  JMH3bI), OOOCHOBBIBATH BBIOOP crocoba  U3MEpeHHs
(n3MepuTenHLHOTO MpUodopa)




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

1.11

IPOBOANUTH  HCCIEIOBAHUE 3aBUCHMOCTEH  (U3MYECKHX BEIHYUH C
UCTIOJIb30BAaHUEM TPSMBIX HW3MEPEHUH: IUIAHUPOBATh  HCCIEIOBAHUE,
CaMOCTOATENIFHO ~ COOMpaTh  yCTaHOBKY, (DUKCHPOBAaTh  PE3YJIbTaThI
MOJy4EHHOM 3aBUCUMOCTH (PU3NYECKUX BETMYUH B BHJIE TAOIUI] U rPpaUKOB,
JIeTIaTh BBIBOJIBI 110 PE3YyIbTAaTaM HCCIEIOBAHUS

1.12

IPOBOJIUTh KOCBEHHBIE HM3MEPEHHMS (PHU3MUECKUX BEIMYMH: IJIAHUPOBATH
U3MEpEHUusi, COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATh
U3MEPEHHUs, CIIeys IPEIIOKCHHOW WHCTPYKLHMM, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAIU3UPOBATh IOJIYYCHHBIE PE3YyJIbTaThl C YYETOM 3aJaHHOU
IIOTPEUIHOCTH U3MEPEHUI

1.13

coOJIrOIaTh TIpaBUJIa TEXHUKH OE30MaCHOCTH TPU paboTre ¢ 1abopaTOPHBIM
000pyTI0BaHHEM

1.14

pa3inyaTh OCHOBHBbIC TIPU3HAKK H3YYCHHBIX (PU3MYECKHX MOJeIeH:
MaTepHuaibHasi TOUKa, aDCOIIOTHO TBEPAOE TEIO, TOUYCUHBIA HCTOYHUK CBETA,
Jqy4, TOHKasl JIMH3a, IJIaHETapHas MoOJeJIb aTOMa, HYKJIOHHAs MOJelb
ATOMHOTO Si7[pa

1.15

XapaKTepU30BaTh IPUHIIUIIBI JEHCTBHUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOM HAa MX ONMCAHMS, HCIOJIb3YyS 3HAHHS O CBOMCTBAX
buznyecKux sIBICHUN 1 HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

WCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOILIECCOB MPU
pelieHun yueOHO-TPaKTHYECKUX 3a]1a4, ONTUYECKHE CXEMBbI JJIS TOCTPOCHUS
M300paXeHHI B MJIOCKOM 3€pKajie U coOuparoniei JuH3e

1.17

MPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMAIIMIO O MPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUSl  (U3NYECKUX 3HAHUA B TIOBCEIHEBHOW JKU3HU IS
obecrnieueHrs 0€30MacHOCTH IpU 0OpaIIeHnu ¢ TpUOOpaMu U TEXHUIECKUMU
yYCTPOMCTBAMM, COXPAHEHUS 3JOPOBbS U COONIIOACHNS HOPM 3KOJIOTHYECKOTO
NIOBEJICHUS B OKpYXKaloLIeH cpene

1.18

OCYIIECTBIISATh TMOUCK HH(pOpManMu (QU3NYECKOTO COAECpXKaHUS B CETH
WHTepHeT, caMOCTOSTENbHO (OPMYNIUpPYS MOUCKOBBIM 3ampoc, HaXOAUTh
IyTHU OIpeAeeHHs] JOCTOBEPHOCTH MOJIyY€HHOM MH(pOpMalud Ha OCHOBE
MMEIOLINXCS 3HAHUN U IONIOJHUTEIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh IMpPH BBIMOJIHEHWH YYEOHBIX 3aJaHUl HAyYHO-IOMYJISPHYIO
auTepaTypy (U3NYECKOro COAEpKaHMs, CIPaBOYHBIE MaTepHallbl, PECypChl
cetu MHTepHer; BiageTh INpUeMaMHM  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi HH(GOpMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYT'YIO

1.20

co3/laBaTb COOCTBEHHBbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJIbKUX HCTOYHHUKOB (DU3NYECKOTO COAEp KaHus,
nyOJIMYHO TPEJCTABIATH PE3yNbTaThl MPOEKTHOW WMIIM HCCIIEN0BATEIbCKON
JEATEIBHOCTH, TIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3yYEHHBIN MOHATUNHBIN
anmapar H3y4aemoro pasaena (U3MKH W COMPOBOXKIATh BBICTYIICHUE
Ipe3eHTalMen C yueTOM 0cOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IIpyU BBINIOJIHCHUHA y‘IC6HLIX IMPOCKTOB H I/ICCJ'IG}IOB&HI/Iﬁ (1)I/ISI/I‘-IGCKI/IX
mponeccoB pacupeaciiaThb 00513aHHOCTH B rpymnmnc B COOTBCTCTBUU C
IIOCTAaBJICHHBIMU 3aJad4aMH, CJICIWUTH 3a BBIIIOJIHCHHCM IIJIaHa HeﬁCTBHﬁ n
KOPpPCKTHUPOBATE €T0, AaJACKBATHO OLCHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTE TI'PYIIIbI, BBICTPANBATE KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe,
MMPOSIBJISASL TOTOBHOCTH Pa3peIlldaTh KOH(I)JII/IKTBI




MNPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUSA
7 KIIACC
Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
pazzena 3J€MEHTA
1 OU3NKA U EE POJIb B ITO3HAHNUM OKPYXXAIOUIEI'O M1PA
1.1 ®usuka - Hayka O mpupojne. fBieHus npupoabl. Pu3MYECKHUe
SIBJICHUSI: MEXaHUYECKHE, TEIUIOBBIE, JJIEKTPUUECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBbIE
1.2 Odusnyeckue BeNMUUYUHBL M3MepeHWe (QU3NYCCKUX BEIUYHH.
dusnyeckue MPUOOPHI. [TorpemnocTh HU3MEPEHHUIA.
MexayHapoaHasi cUCTeMa €AUHUIL
1.3 EcrecTBeHHO-HAayUYHBIN METOJT O3HAHUS: HaOJII0IEHHE,
MOCTAaHOBKA  HAYyYHOTO  BONPOCA,  BBIABUKEHUE  THUIIOTE3,
9KCIIEPUMEHT IO IPOBEPKE TUIore3, 00bsCHEHHE HAOII01aeMOro
SIBJICHUS
1.4 Onucanne PU3NYECKUX SBICHUN C TOMOIIBIO MOJIEICH
1.5 [IpakTrueckue pabOThI:
H3mepenne paccTosiHUM.
N3mepenune o0beMa KUJAKOCTH U TBEPOTO TEA.
Ornpezenenne pa3MepoB MaJbIX TEJ.
N3mepenne temnepatypsl IPH MOMOIITH KUJIKOCTHOTO TEPMOMETPa
1 JaTYMKA TEMIIEPATyphl
2 I[TEPBOHAYAJIbHBIE CBEJIEHWM A O CTPOEHMU BEIIIECTBA
2.1 CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. ONbITHL,
JTIOKa3bIBAKOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
2.2 JIBrokenue yacTtuil BeniecTBa. CBsi3b CKOPOCTH JIBHXKCHHS YaCTHUII C
Temneparypoil. bpoynoBckoe nBmwxkenue, nuddysus
2.3 B3anMopeiicTBre yacTHIl BEIIECTBA: MPUTSIKEHNUE U OTTAIKMBAHUE
2.4 ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHUE T'a30B, JKUJIKOCTEU U
TBEPABIX  (KpUCTAUIMUECKHX) Tel. B3auMOCBs3b  MEXKIY
CBOMCTBaMM BEUIECTB B PAa3HbIX arperaTHbIX COCTOSIHUSIX U HX
ATOMHO-MOJICKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2.6 [IpakTuyeckue paboOTHI:
Onenka auaMeTrpa aTomMa METOJOM PSAOB (C HCIONB30BAHHEM
dhoTorpadwuii).
OneIThI 1O HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OneITel 1O OOHApPYXEHUIO JEUCTBUS CHJI MOJEKYJISPHOIO
MPUTSKEHUS
3 JIBDKEHUE U B3AMMOJIECTBUE TEJI
3.1 Mexanuyeckoe JBHXKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JIBUYKEHUE
3.2 Cxopoctb. CpenHsis CKOPOCTh IIPM HEPABHOMEPHOM JBHYKEHUHU.
Pacuer nyTH ¥ BpeMeHM IBUKEHUS
33 SlBnenne uHepMuU. 3aKOH HMHEPIMU. B3auMopencTBue Tenl Kak
MpUYMHA U3MEHEHHUS] CKOPOCTU JIBMXKEHMs Tesl. Macca kak mepa
WHEPTHOCTH TeJa
34 [InotHOCTH BemiecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYI
B €JIMHMIIE 00beMa BEIIECTBA
3.5 Cuila Kak XapakTepHUCTUKA B3aMOJICHCTBUS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue cuiibl ¢ mOMOIIBIO




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
paszaena JIEMEHTa

JMHaAMOMeETpa

3.7 SBneHue TArOoTeHHs M cwia TskecTu. Cuila TSKECTH Ha APYrux
maHerax. Bec Tesa. HeBecomocTs

3.8 Cuna tpenusi. TpeHHE CKOJIbKEHUS U TpeHHE Mokosi. Tpenue B
IIPUPOJIE U TEXHUKE

3.9 CioxxeHue  Ccuj,  HampaBJICHHBIX IO  OJAHOM  MOPSIMOM.
PaBHOelicTBYIOIIAsA CHIT

3.10 [IpakTrueckue paboThI
OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBUKEHUS (LIapuka B
AKHJIKOCTH, MOJIEIIU 3JIEKTPUYECKOT0 aBTOMOOMJIS M TaK JAajee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHHUsI OpyCKa WU IIapuKa
110 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenye MIOTHOCTU TBEPIOTO TeENA.
OnblITHI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  PACTSKEHHS
(medopmanun) NpyKUHBI OT MPHITIOKEHHON CHJIBI.
OnbIThl, JEMOHCTPUPYIOIIKME  3aBHUCUMOCTh  CHJIBI  TPEHUs
CKOJIb)KEHUSI OT Beca Tela U XapakKTepa COIMNPHUKACAIOLINXCS
TOBEPXHOCTEHN

3.11 @usnyeckue SBICHUS B IPUPOAE: NPUMEPHI JABUXKEHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOU NPUPOJIE, IeHCTBHE
CWJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: JMHAMOMETP, OJIIUITHUKH

4 JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN 1 T'A30B

4.1 Hasnenue tBepaoro tena. CrocoObl yMEHBIIEHUS U YBEJTUYECHUS
JIaBJICHUS

4.2 JlaBieHre Ta3a. 3aBUCHMOCTh JIaBIICHUS Taza oOT oObeMa,
TeMIIepaTyphl

4.3 [lepenaya naBneHus TBEPABIMH TellaMH, KHJIKOCTIMU U ra3aMu.
3axoH Ilackans. [IHeBMaTHUECKHE MAIIMHbI

4.4 3aBUCUMOCTh JIaBJICHUS KUIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapajgokc.  CooOmaroniyecs  COCY[IbI.
['uipaBnrueckre MEXaHU3Mbl

4.5 Atmocdhepa 3emnmum u  arMmocdepHoe naBieHue. [IpuumHBI
CYLIECTBOBaHMsI BO3IyIIHOM 000n0uku 3emnu. OnsiT Toppuyeniy.
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mops

4.6 N3mepenue atmochepHoro nasneHus. [Ipubopsl nis uzMepeHus
aTMOC(EepHOTO AABJICHUS

4.7 JleiicTBHE JKMIKOCTM M Ta3a Ha NOTPY)KEHHOE B HUX TeEJO.
BrrTankuBatoras (apxumMeioBa) cuia. 3akoH Apxumena

4.8 IlnaBanue ten. Bo3gyxonnaBanue

4.9 [IpakTuyeckue paboOTHI:

HccnenoBanme 3aBUCMMOCTH Beca Tejda B BOJe OT oObeMma
MOTPYKEHHOU B KUJAKOCTh YaCTH TEJA.

OnpeneneHre BBITAIKUBAIONIICH CHIIbI, JEHCTBYIOIIEH Ha TEo,
MOTPY’KEHHOE B KUJAKOCTbD.

ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, AEHCTBYIOIIEH
HA TEJIO B )KUJIKOCTH, OT MaccChl TeJa.

OMBITHI, IEMOHCTPUPYIOIITUE 3aBUCUMOCTh BBITAIKMBAIOIIEH CHJIBI,
JICHCTBYIONEH Ha TENO B KHUAKOCTH, OT 00beMa MOTPYKEHHOH B




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
paszneina JIEMEHTA

KHUJKOCTb YaCTH TeJA U OT IVIOTHOCTHU KHUJIKOCTH.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHUE JIOAKH H
OIIpeZIeJICHUE €€ IPY3010IbEMHOCTHU

4.10 dusnyeckue SBJICHUS B TMPUPOJEC: BIUSHHE aTMOCHEPHOTO
JIaBJICHUI HA )KUBOM OpraHu3M, IIaBaHUe PhIO

4.11 TexHu4ecKne yCTpONCTBA: COOOIIAIONIUECS COCY/bI, YCTPOHCTBO
BOJOIIPOBO/A, T'MAPABIMYECKUN IIpecc, MaHOMETp, OapoMerp,
BBICOTOMED, IOPIIHEBOM HACOC, APEOMETP

5 PABOTA, MOITHOCTB, DOHEPT' U

5.1 Mexannyeckas pabora

5.2 Mexaunueckass MOIITHOCTE

5.3 [IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuiio paBHOBecHs pblyara

54 [IpumeHeHue paBuia paBHOBECHS pblyara K 0JIOKy

5.5 «30710TO€ MpaBWiIO» MexaHuUkd. KorpduuueHt mosie3Horo
JeiicTBUsl MeXxaHu3MOB. IIpocTble MeXaHN3Mbl B OBITY U TEXHUKE

5.6 [loTeHuManpHas 3HEPIUHU TeJa, IOJHATOrO HaJ 3eMiel

5.7 Kunernueckas sHeprus

5.8 IlosnHasg MexaHU4ecKkasi SJHEPIUs. 3aKOH U3MEHEHUS U COXPaHECHHUS
MEXaHUYECKON IHEPrun

59 [IpakTuueckue padbOTHI:
Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU
TeJa [0 TOPU30HTAILHOMN TOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenue KII/] HakJIIOHHOM IIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHMsI MEXaHUYECKON YHEPIUH

5.10 @Pu3nyecKue SBICHUS B IPUPOJIE: PhIYAry B TEJIC YEIOBEKA

5.11 TexHu4eckue yCTpOMCTBA: pblyar, NMOABUKHBIM U HETOJBHIKHBIN
0JIOKU, HAKJIOHHAS! TJIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY

8 KVIACC
Kon Kon IIpoBepsieMble 21EMEHTHI COACPKAHUS
paszena AJIEMEHTA
6 TEIUIOBBIE ABJIEHW A

6.1 OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
cTpoeHus BemiecTBa. Macca u  pasmepbl MosieKyid. OmbITHI,
MOATBEPKAIOIINE  OCHOBHBIE  TOJOXEHUS  MOJIEKYJISIPHO-
KMHETUYECKOUN TEOpUHU

6.2 Mogenu TBepAOro, S>KUAKOIO UM Ta3000pa3HOr0  COCTOSIHUNA
BenectBa. Kpucramnnyeckue u amopdHble Tena

6.3 OOBbsicHEeHHE CBOWCTB T'a30B, )KUIKOCTEH U TBEPJIBIX T HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH

6.4 CmauvBaHME U KallWJUISIPHBIE SIBJICHUS

6.5 TenmoBoe pacIMpeHre U CKaThe

6.6 Temnepatypa. CBs3b TeMIEpaTypbl CO CKOpPOCTBIO TEIJIOBOIO
JIBUKEHUSI YACTHI]

6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHs BHYTPEHHEN SHEpPIUu:
TeIUIoNepeiaya U CoBeplieHre padboThl

6.8 Bupl Tertonepenayun: TeMI0NPOBOIHOCTh, KOHBEKIUS, NU3JTYYCHUE




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
pasznena JJIEMEHTa

6.9 KoanuecTBo TemnoThl. Y aenpHas TEMIOEMKOCTh BELIECTBA

6.10 TermnooOMEH W TEIIOBOE paBHOBECHE. YPaBHEHHE TEILUIOBOTO
Oananca

6.11 [1naBneHue v OTBEpJCBaHNE KPUCTAIIIMYECKUX BEIIECTB. Y IeJIbHAs
TEIJIOTA IJIABJICHUS

6.12 [TapooOpa3zoBanue u KoHaeHcanusa. Mcmapenue. Kurmnenue.
VY nenpHas TemoTa mapooOpa3oBaHus. 3aBUCIMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO 1aBICHUS

6.13 BnaxxnocTh Bo3ayxa

6.14 OHeprus TommBa. Y ieibHasl TENJI0Ta CTOPAHUS

6.15 [Ipunnuner  pabotel TemmoBbix aurarenei KIIJ[ TtemmoBoro
nBuratensi. TeroBble IBUTATENN U 3allIUTa OKPYKAIOIIEH Cpeibl

6.16 3aKOH COXpaHEHUs W TPEBpallleHUs] DHEPIUM B TEIUIOBBIX
rpoleccax

6.17 [IpakTrueckue pabOThI:
OneITEl 1O OOHAPYKEHUIO JICUCTBUS CHJI  MOJICKYJSPHOTO
MIPUTSKEHUS.
OnpIThl 1O BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WU
caxapa.
OneITel TO  HAONIOJACHHUIO TEIUIOBOTO  PACIIMPEHUS Ta30B,
KHUJKOCTEH U TBEPIbIX TEII.
Ornpezenienne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3JyXa OT
ero o0beMa U HarpeBaHus WU OXJIAXKICHHUS.
[IpoBepka rumoTe3sl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOHKA
KHUJIKOCTH B TEPMOMETPUICCKOM TPYOKE OT TEMIIEPATYPHI.
Habmoienne u3MeHeHusl BHYTPEHHEH SHEPruu Teia B pe3yabTaTe
TeIIonepe1adl U paboThl BHEITHUX CHIL.
HccnenoBanue siBneHus TeI000MeHa MPU CMEITUBAHUHT XOJIOTHOM
U TOpsTYEN BOJBI.
OnpezneneHre KOJNMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpHU
TEMJI000MEHE C HArPEThIM METAUIMYECKUM IHJIMHIPOM.
Onpenenenue yaenbHON TEIUIOEMKOCTH BellecTBa. MccnenoBanue
rpoliecca UCIapeHusl.
Omnpenenenne OTHOCUTENBHON BIIAXXKHOCTH BO3AyXa.
Ornpesenenne yaeIbHON TEIJIOTH TUTABJICHHUS JIbJIA

6.18 ®usnyueckue SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE M
KanWUIApHBIE SIBJIEHUS B TMPUPOJE, KPHUCTALIBI B TMPUPOJE,
n3nyuenue ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI;
o0Opa3oBaHH€e pOChl, TYMaHa, MHesl, CHera

6.19 TexHu4ecKkue ycTpoNCTBA: KalWUISPbI, IPUMEPBI UCIOIb30BAHUS
KPUCTAJIJIOB, JKUIKOCTHBIM TEPMOMETp, HaTYUK TEMIIEPaTypHl,
TEPMOC, CHUCTEMa OTOIUIEHUS JOMOB, THTPOMETPHI, IICUXPOMETP,
rapoBasi TypOWHa, IBUTATENIb BHYTPEHHET0 CrOPaHMSI

7 DJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHW A

7.1 DnekTpusanus Tei. JIBa poaa 3JIeKTpUYECKUX 3apsI0B

7.2 BsaumopeiictBue 3apsokeHHbIX Tell. 3akoH KynoHa (3aBUCHMOCTD
CWJIBI B3aUMOJAEHUCTBUS 3apsyKEHHBIX TEJI OT BEJIMYMHBI 3apsAI0B U
paccTOsSHUS MEXTY TeJIaMH)

7.3 Onexkrpuueckoe mnozie. HanpsskeHHOCTh 3IEKTPUYECKOrO  TOJISL.




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
pasznena JJIEMEHTa
[IpuHUKI CYNEepIIO3UIINH FTEKTPUUECKUX MMOJIeH (Ha KaYECTBEHHOM
YPOBHE)

7.4 Hocurenn JIEKTPUYECKUX 3aps10B. OneMeHTapHbIN
anekTpudeckuit 3apsa.  Crpoenue aroma. IIpoBomHuku U
JIUDJICKTPUKHU

7.5 3aKOH COXpaHEHHUsI DJICKTPUUYECKOTO 3apsia

7.6 DONEeKTpUYECKUH TOK. YCJIOBHS CYILECTBOBAHHUS 3JIEKTPUYECKOIO
TOKa. VICTOUHUKH MOCTOSIHHOTO TOKa

7.7 JIeHCTBUSL  DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUECKOE,
MarHMTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

7.8 DnekTpuyeckas 1enb. Cuiia Toka. IJIEKTPUUECKOE HAIPSKEHUE

7.9 ComnpoTuBiieHHE  MPOBOJHUKA.  YECIBHOE  CONPOTUBJICHUE
BeleCTBa

7.10 3axon Oma 11 yyacTKa 1enu

7.11 [TocnegoBarenbHOE U MapauieIbHOE COSTMHEHUE MPOBOIHUKOB

7.12 Pabota u MoIHOCTE AeKTpudeckoro Toka. 3akoH Jxoymsi-Jlenna

7.13 DneKTpuuecKue Ienu U MOTPEOUTENH AIEKTPUUECKONW PHEPIUH B
obITy. KopoTkoe 3aMbikaHne

7.14 IToctosinHbIe MarHUTHI. B3anMoelicTBHe MOCTOSSHHBIX MarHUTOB

7.15 MarauTtHoe mojie. MarauTHoe mojie 3eMJIM U €r0o 3HAueHHe I
YKU3HU Ha 3emiie

7.16 OneiT  Opcrena. MarHuTHoe 1OJIE  3JIEKTPUUECKOTO  TOKaA.
[IpuMeHeHne 3JeKTPOMarHuTOB B TEXHUKE

7.17 JlelicTBUe MArHUTHOTO TIOJSl HA IMPOBOJHUK C  TOKOM.
DneKTpoABUTaTEh ITIOCTOSIHHOTO TOKA. Hcnons3zoBanue
ANIEKTPOABUraTeNel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCHIOPTE

7.18 Onbitet  @apaznes. SIBneHHe BIEKTPOMArHUTHOW — WHIYKIUU.
[IpaBuno Jlenna

7.19 OnextporerepaTop. CriocoOb! MOIy4eHUS dJEKTPUUECKON YHEPTUH.
DNEKTPOCTAaHIINHM Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU

7.20 [IpakTuueckue padbOTHI:

OneITHl 10 HAOMIOACHUIO DIIEKTPU3ALMU TN HHIYKIMEH U mpu
CONPUKOCHOBCHHH.

HccnenoBanue neiicTBUS SIEKTPUUYECKOTO MO HA MMPOBOJHUKU H
JHADIJIEKTPUKH.

COopka u mpoBepka pabOTHI SIEKTPUUECKON IEMH MOCTOSIHHOTO
TOKA.

W3mepenue u peryiupoBaHe CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIPSKEHUS.

HccnenoBanue 3aBUCIMOCTH CUITBI TOKA, UAYIIETO Yepe3 Pe3UCTop,
OT COTIPOTHRIICHUS PE3UCTOPA W HAIIPSDKEHUS Ha PE3UCTOPE.
OneITHI, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  DIEKTPHUYECKOTO
COIIPOTUBJICHUA IMPOBOJHUKA oT €ro JJINHBI, Jromaau
MOTIEPEYHOT0 CEUCHUS U MaTepuaa.

ITpoBepka IpaBuia CIIOXKEHUS HanpsHKEHUN pu
MOCIIEZI0BATEILHOM COCIMHEHUU JIBYX PE3UCTOPOB.

HpOBepKa IIpaBrJia AJIid CUJIBI TOKA ITPU HapaJlJICIbHOM COCIUHCHNU
PE3UCTOPOB.

Ompenenenne pabOTHl AJIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3
PE3UCTOP.




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
paszaena JIEMEHTa

OmnpeneneHre MOILIHOCTU JIEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.
HccnenoBanne 3aBUCMMOCTH CWIJIBI  TOKa, MIYLIEro 4epes
JIAMIIOYKY, OT HaIllPsDKEHMsI Ha HEH.
Onpenenenue KII/[ narpeBatens.
HccnenoBanne  MarHUTHOIO — B3aMMOJEHCTBHMS — MOCTOSIHHBIX
MarHuToB.
W3yuyeHne MarHUTHOrO HOJS IOCTOSHHBIX MarHUTOB IpU UX
00BbETMHEHNUH U pa3AeiICHHH.
HccnenoBanue AEHCTBHS 3JIEKTPUUYECKOIO TOKA HAa MAarHUTHYIO
CTPEJIKY.
OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUSA
KaTyIIKU C TOKOM U MarHuTa OT CHUJIbl TOKA U HaIlpaBJICHUs TOKa B
KaTyIlKe.
N3ydenue neiicTBUSL MarHUTHOTO I0JISI HA IPOBOJHUK C TOKOM.
KoHctpyupoBanue u usydeHue padoThl 3JIEKTPOABUraTEeIsl.
N3mepenue KII/I asekTpoaBUraTeabHOM yCTaHOBKH.
OnbITHI 110 UCCIIETOBAHUIO SBICHUS 3JI€KTPOMAarHUTHOW MHYKIIUU:
HCCIIEIOBAaHUE  WU3MEHEHMM  3HaueHuss W HalpaBJICHUS
MHAYKIMOHHOI'O TOKA

7.21 @dusnyeckue SBICHUS B IPUPOJIE: 3JIEKTPUUYECKUE SIBICHUSA B
aTMocdepe, JIeKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE I10JIE
3emnn, npeid ModrOCOB, PO MAarHUTHOTO TOJISL ISl JKM3HU Ha
3emiie, NOJISIPHOE CUSIHUE

7.22 TexHu4eckue yCTpOHCTBA: IIEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP,
peocrar, CYETUYHK NIEKTPUUECKON SHEpIuuy,
AEKTPOOCBETUTEIbHbBIE npuOopHI, HarpeBaTesbHbIE
JIEKTPONIPUOOPH! (IIPUMEPHI), SIEKTPUUYECKHE NPEIOXPaHUTENH,
AEKTPOMArHuT, 3JIEKTPOABUraTeNlb NOCTOSHHOTO TOKa, T€HEepaTop
IIOCTOSIHHOT'O TOKa

9 KVIACC
Kon Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
pazzeina JIEMEHTA
8 MEXAHUWYECKUE ABJIEHUA

8.1 Mexannueckoe JABWKEHHME. MarepuanpHas Touka. Cucrema
oTcyeTa

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE

8.4 HepaBHomepHoe mpsimonuHeitHoe — aBwkeHue. Cpensss u
MIHOBEHHAsl CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBUKCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE NMPSAMOJMHENHOE ABUKEHHIE

8.6 CBobosHoe nagenue. OnbIThl ["anunes

8.7 PaBHOMEpHOE nBHKEHHME TO OKpYyXHOCTH. Ilepmom u wacrora
oOpalieHus. JIuneiinas " yTrJ10Bas CKOPOCTH.
IleHTpOoCTpeMHUTENBHOE YCKOPEHHE

8.8 ITepBsiii 3ak0oH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHLHUI CyNEpIO3ULUU CHII




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
pasznena JJIEMEHTa

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHUs: CWia TPEHHUSI CKOJIbKEHUS, CUjla TPEHHS TOKOS,
JpyTU€ BUJbl TPEHHUS

8.14 Cuna TSDKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpEHHE
CBOOOTHOTO TTa/ICHUS

8.15 Jemwxenune tuiaHer Bokpyr Connna. IlepBas kocmuueckas
cKopocTb. HeBecOMOCTh M eperpy3ku

8.16 PaBHOBecue maTeprabHON TOYKH. AOCOJFOTHO TBEPAOE TEJIO

8.17 PaBHOBecHe TBepOro Tena C 3aKPEIJIEHHOW OChHO BpAILCHHUS.
MowmeHT cuibl. LeHTp TspkecTH

8.18 Nmnynbce Tena. M3menenue nmnyinbca. IMmynbe cuiibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeaktuBHOE IBUXKEHUE

8.21 Mexanunueckas padoTa U MOIIHOCTb

8.22 PaGora cun tsxecTH, ynpyroctu, Tperusi. CBsi3b SHEPTrUu U paboThI

8.23 [lorenuumanpHass SHEprust Tela, MOAHATOTO HAJ IOBEPXHOCTBIO
3emun

8.24 [loTeHnmanpHas SHEPrUsl CKATON NPYKUHBI

8.25 Kunernueckas s1eprusi. Teopema 0 KUHETUYECKOW SHEPTrUuu

8.26 3aKOH COXpaHEHUs MEXaHUYECKON YHEPTruu

8.27 [IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeld CKOPOCTU CKOJbXKEHHUS Opycka WiId
JBUKEHMS IapHUKa 110 HAKJIOHHOW MJI0CKOCTH.
Omnpenenenue yCKOpEHUs Tella IPU PaBHOYCKOPEHHOM JBHXKEHUU
10 HAKJIOHHOW IINIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU
IIpY PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka rumoTe3sl: €Cu NP PaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4YaJIbHOM CKOPOCTH IYTH OTHOCATCS KaK Psii HEYETHBIX YHUCE, TO
COOTBETCTBYIOIINE IPOMEKYTKA BPEMEHHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS! CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JJaBJICHMS.
Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHS.
Omnpenenenne KeCTKOCTU IPYKUHBI.
Onpenenenne paboOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH>KEHUU
TEJNa M0 TOPU30HTAIILHON IOBEPXHOCTH.
Ompenenenue padOThl CHIIBI YIPYTOCTH TIPU TMOIABEME Tpy3a C
MCIOJIb30BAHNEM HEMOJIBUYKHOTO U IOJIBHYKHOT'O OJIOKOB

8.28 ®duznyeckue SIBICHUS B IPUPOJIE: IPUIUBBI U OTIHUBBI, ABHKEHUE
maHeT COJIHEYHOM CHUCTEMBI, PEAaKTHMBHOE [BHKEHHE >KHMBBIX
OpPraHHU3MOB

8.29 TexHnueckue ycTpolcTBa: CIHUAOMETP, AATUYUKU IIOJIOXKEHMS,
pPacCTOSIHUS U YCKOPEHMSI, PAKEThI

9 MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1 KonebarenbHnoe  aBwkeHue.  OCHOBHBIE  XapaKTEPUCTUKU
KOJIeOaAHUH: IEPHOJI, YaCTOTa, aMIUTUTY/a

9.2 MareMaTtuueckuii M NIpPYXKUHHBIM MadATHUKU. [IpeBpamenue
SHEPTUH MPHU KoJIeOaTeIbHOM JIBUKEHUHN

9.3 3aryxaromue kojebanus. Beinyxennsle kojaebanus. Pesonanc




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
paszaena JIEMEHTa

94 Mexanuueckue  BojaHbl.  CBOHCTBA  MEXAaHMYECKMX  BOJIH.
[IpononbHbIe M nONEpEeYHbIE BOJIHBL. [lJIMHA BOJIHBI U CKOPOCTh €€
pactipocTpaHeHus. MexaHMYeCKue BOJHBI B TBEPAOM  Telle,
celiCMUYeCKHEe BOJHBI

9.5 3ByK. ['poMKOCTB 1 BbICOTa 3BYKa. OTpa’keHUE 3ByKa

9.6 WNudpas3Byk 1 yIpTpa3ByK

9.7 [IpakTuueckue padbOTHI:
OmnpezneneHue 4acTOThl M NEpHOAA KOJIEOAHUI MaTeMaTH4YeCKOIro
MasiTHHKA.
OmnpeneneHue 4YacToThl M IMepHofa KoJEOaHUM NPYXHUHHOTO
MasiTHUKA
HccnenoBanue 3aBUCUMOCTH NT€pHOAA KOJeOaHHUH TOABEIEHHOTO K
HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH IE€puUoja KOJEOaHUM HpPYKUHHOTO
MasiTHUKa OT Macchl rpy3a.
IIpoBepka  He3aBUCMMOCTM  Hiepuoja  KoiebaHMi  Tpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M >KECTKOCTU MPYKUHBL.
W3mepeHue yckopeHusi CBOOOHOTO NMajieHus

9.8 dusnuecKue SBICHUS B IPUPOJIE: BOCTIPUATHE 3BYKOB )KUBOTHBIMH,
3eMJIeTpsICEHUE, CEHCMUUYECKUE BOJIHBI, IlyHAMH, 9XO

9.9 TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOIb30BAaHUE YIbTPa3ByKa B
OBITY U TEXHUKE

10 SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEeKTpOMarHuTHOE MoJe. DJIEKTpOMarHuTHele BOHbI. CBoiicTBa
JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 3J€KTPOMarHUTHBIX BOJH

10.3 DnekTpoMaruuTHas npupoga cBera. CkopocTs cBera. BosHOBbIE
CBOMCTBA CBETA

10.4 [IpakTuyeckue paboTHI:
N3yueHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C IOMOUIBIO
MOOMJIBHOTO Tesie(hoHa

10.5 ®dusnyeckue SBICHHUS B MpUPOJE: OMOIOrMYecKoe JelCTBUE
BUJMMOT0, YIBTPa(dHOJIETOBOTO U PEHTIT€HOBCKOTO M3IIy4eHH

10.6 TexHu4eckue yCTpOWCTBA: WCIOJIB30BAHUE DJIEKTPOMArHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H

11 CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBera. IcTOUHUKYM cBETa

11.2 [IpssMONMHENHOE pacIIpOCTPAHEHHUE CBETA

11.3 OTtpaxenue ceta. [lockoe 3epkano. 3aK0H OTpaKeHHS CBETa

11.4 IIpenomsienne cBera. 3akoH mpenomsieHus cBera. [losnHoe
BHYTpPEHHEE OTpaKEHUE CBETa

11.5 JInnza. Xox Jiydeii B JIMH3E

11.6 Ontuyeckast cucteMa ¢oroanmapara, MUKPOCKOIA U TEJIECKOIa

11.7 ['11a3 kak onrtryeckas cucrema. binm3opykocTs U JaIbHO30PKOCTh

11.8 Paznoxenue 6enoro cBera B cekTp. OnbiTel HetoToHa. CroxkeHue
CHEKTpaJIbHBIX 1[BeTOB. Jluicriepcus cBeTa

11.9 [IpakTuyeckue paboOTHI:

I/ICCJ'IGJIOBaHI/Ie 3aBUCHMOCTH yrjia OTpaXCHHA CBETOBOT'O Jy4da OT
yrjia nnaacHus.




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
pazzena JJIEMEHTA

N3ydyeHne XxapakTepUCTHK H300pa)K€HHsI NpPEIMETa B IUIOCKOM
3epKare.

HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIIEHHUS CBETOBOTO Jyda
OT yrJja MajeHus Ha FPaHULIe «BO3AYX — CTEKIIO».

[Tonydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenre (OKYCHOIO pAcCTOSHUS W ONTUYECKOM CHIIBI
coOuparoIIe JTMH3HI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpIThl O BOCHPUATHIO 1[BETa NMPEAMETOB IPU UX HAOIIOACHUU
yepes IBETOBbIE (DPUITBTPHI

11.10 ®dusnyeckue ABIeHUS B mpupoze: 3atMenus Connua u JIyHsl, 1iBeTa
TeJ, ONTUYECKUE sBJIeHUS B atMocdepe (uBeT Heba, pedpakius,
paayra, MUpax)

11.11 TexHu4yeckue yCTpOHCTBA: OYKH, TNEpHCKom, ¢doToammapar,
ONTUYECKUE CBETOBO/IbI

12 KBAHTOBBIE ABJIEHU A

12.1 OmnsiTel Pesepdopaa u mnanerapHas Moaens aroma. Mojenb atoMa
bopa

12.2 Hcnyckanne u nornomenre ceeta atomom. KBantel. JInnenyaresie
CIEKTPbI

12.3 PanuoakTtuBHOCTE. Anlb(a-, 6eTa- U ramMma-u3ITydeHUs

12.4 Crpoenue aromHoro sigpa. HykioHHas mojenb aTOMHOTO sjipa.
H3oTomnsl

12.5 PannoaktuBHele mnpeBpamienus. llepuon momypacnaga aTOMHBIX
A1ep

12.6 SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO
qyHcell

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cunresa u nenenus sanep. Mcrounuku sHeprun ConHua u
3BE3]

12.9 Snepnasa sHepretuka. JlelicTBUE paguOAaKTUBHBIX M3JYYCHUN Ha
YKUBBIE OpraHU3MBI

12.10 [IpakTuueckue padbOTHI:

HabmtoneHne crijionHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYEeHHUS.
HccnenoBanne TpekoB: U3MEPEHUE HHEPrUM  YaCTUIBl  I10
TOPMO3HOMY IyTH (110 (poTOrpadusiM).

W3mepenue paaroakTuBHOro (hoHa

12.11 dusnuecKkue SBICHUS B NIPUPOJIE: €CTECTBEHHBIN PalMOaKTUBHBIN
(hoH, KOCMUYECKHUE JIyUH, PAIMOAKTUBHOE U3JIyY€HUE IPUPOIHBIX
MUHEPAJIOB, JECWCTBUE PAJAMOAKTUBHBIX WM3JIY4EHMH HAa OpPraHu3M
4eJI0BEKa

12.12 TexHudeckue  yCTPOWCTBA:  CHEKTPOCKOI, HWHAWBUIYaJIbHBII
JIO3UMETP, Kamepa Bunbcona

MMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHMUS K PE3YJIBTATAM

OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT' PAMMBI

OCHOBHOI'O OBHIETO OBPA3OBAHUA

Jlnist mpoBeieHUs] OCHOBHOT'O TOCY/IapCTBEHHOIO dK3aMeHa 1o ¢usuke (nanee - OI'D no
¢bu3nKe) ucHoap3yercsl nepedeHp (KoaudukaTop) mpoBepsieMbIX TpeOOBaHUN K pe3yibTaTam
OCBOCHMS OCHOBHOW 00pa30BaTeNbHOW MpPOrpaMMbl OCHOBHOTO 0OILIero o0pa3oBaHUsA U



OJICMCHTOB COACPKAHUSA

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOr0 ypOBHS
OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
obpazoBanus Ha ocHoBe PI'OC

1

[Tonumanue ponu GU3MKK B HAYYHOU KapTUHE MHPA;

c(OpMUPOBAHHOCTh 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOH CBS3M U
MIO3HABAEMOCTH SIBJICHUH MPHUPOIBI, O POJU AKCIEpUMEHTa B (pusmke, o
cuctemooOpasyronie poau (QU3MKU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKA U TEXHOJOTUH, 00 3BOMIONMU (U3UYECKUX 3HAHUU M HX POJU B
LEJIOCTHOW €CTeCTBEHHOHAYYHON KapTUHE MUpPA, O BKJIAJE POCCUUCKUX U
3apy0eKHBIX YYCHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE TPOIECCOB
OKPY’KAIOIIEero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUN

3HaHus O BUJAX Marepuu (BEIIECTBO W ITOJE), O JBIKEHHUH KakK Crocode
CYILIIECTBOBaHMSI Marepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOPUH CTPOCHUS
BEIIECTBA, O (DU3MYECKON CYIIHOCTU SIBJICHUU MPHUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAaHTOBBIX);

YMEHME Pa3InyaTh SBJICHUS MO ONHCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHE;

YMEHHE pACIO3HABATh TPOSIBICHHE H3YYEHHBIX (HU3UYECKUX SBICHHUN B
OKPY’KaroIlleM MUPE, BBIIEIISS UX CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH)

BJIaI[GHI/Ie OCHOBaMH ITOHATHIHOI'O arrmapara M CHUMBOJIMYCCKOI'O A3bIKa
(1)I/ISI/IKI/I " UCII0JIB30BAHUC UX IJIA PCUICHUA y‘le6HBIX 3a1a4,

YMCHHUEC XapaKTCPU30BaATh CBOICTBA TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHHA U IMPOLECCHI,
HCIIOJIb3YsL Q)yHﬂaMCHTaHLHLIC W OMIITMPHUICCKUC 3aKOHBI

YMeHHne ONuChIBaTh HU3YUCHHBIC CBOMCTBA TCI H (1)I/I3I/I'-I€CKI/IG SIBJICHUA,
HCIIOJIb3YSL (1)H3H‘IGCKI/IG BCJINYHHBI

Brnanenne ocHOBaMHM METOOB HAyYHOT'O HMO3HAHHS C Y4ETOM COOJIIOJCHUS
npaBuil 0€30MacHOTO TPyIa:

HaOmoieHne (PU3MUECKUX SIBICHUN: YMEHHE CaMOCTOSITENIbHO COOMpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY M3 JIaHHOro Habopa 000pyHOBaHHs 10
HHCTPYKIHWH, ONHUCBIBATH XOJ OIlblITa MW 3allMCbIBaThb €TI0 PC3YJbTAaThl,
(bopMyIHpOBaTH BHIBOJIBI;

IPOBEJCHUE MPSAMBIX U KOCBEHHBIX HM3MEPEHUH (HU3HUECKUX
yMEHUE  IUJIaHUpPOBAaTh  HM3MEPEHHUs,  CaMOCTOATENbHO  cOOMpaTh
SKCIICPUMCHTAJIBHYIO YCTAHOBKY II0 HWHCTPYKIHMH, BBIYHUCIATH 3HAYCHHC
BEJIMYMHBI U aHAJIM3UPOBATh MOJYUYEHHBIE PE3YNbTaThl C YYETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YIIbTaTOB U3MEPEHUH;

poBe/IeHUE HECIIOKHBIX HKCIEPUMEHTAIBHBIX UCCIIEI0BaHMIA;
CaMOCTOSITENIFHO COOHMpaTh HKCHEPUMEHTATIBHYIO YCTAaHOBKY M IPOBOJUTH
UCCIIEIOBAaHUE O WHCTPYKIMH, MPEACTABIATH MOJYYEHHBIE 3aBUCUMOCTH
(bu3nYeCKUX BEIMYMH B BUJIE Ta0IMIl U TpaUKOB, YUUTHIBATh NOTPEIIHOCTH,
JieN1aTh BBIBOJIbI IO PE3YNIbTAaTaM HUCCIIEAOBAHUS

BCJINYHH.

[TonnmaHue XapakTEepHBIX CBOMCTB (U3WYECKUX Mojeeil (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPJOE TEJNO, MOJEIH CTPOEHHUS Ia30B, KHUJIKOCTEH U
TBEPABIX TEJI, IUIAHETApHAasi MOJENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOTO
A]pa) U yMEHUE NPUMEHATh UX JIJIsl 00bsICHEHHS (PU3NYECKUX MPOLIECCOB

YMeHne 00bICHATh (bHSI/I‘ICCKI/Ie IMPOLECChl U CBOMCTBaA TEJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MPaKTUKO-OPUCHTUPOBAHHOI'O XapPaKTCPa, B YaCTHOCTHU,
BBIABJIATH HPUYHUHHO-CJICICTBCHHBIC CBA3W U CTPOUTDH 00BsICHEHHE C OHOpOﬁ
Ha H3YUCHHBIC CBOMCTBa (I)I/ISI/I"ICCKI/IX ﬂBHeHHﬁ, (pI/I3I/I‘{CCKI/IC 3aKOHBI,
3aKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacueTHble 3amauu (Ha 6asze 2 - 3 ypaBHEHUH), UCIONIB3Ys




3aKOHBI ¥ (pOpMyIIBI, CBsI3bIBAIONINE (PU3UYECKHE BEIIMYMHBI, B YACTHOCTH,
3alMChIBaTh KPATKOE YCJIOBHME 3aJ1a4M, BBISABIATH HEIOCTAIOLIME JAHHBIE,
BBIOMpAaTh 3aKOHBI W (OpMyJbl, HEOOXOIUMBIE JMJIsi €€ PpELICHus,
WCIIOJIb30BaTh CIPABOYHBIC JIAHHBIC, IPOBOJUTH pPACUETBI U OLEHUBATH
PEATMCTUYHOCTD TOJYYEHHOTO 3HAa4YeHUs (PU3MUECKOW BEIMYUHBI; YMEHUE
ONpeAeNATh pPa3MEPHOCTh (U3MUECKON BEIWYUHBI, TOJYYEHHOH THpuU
pELIECHUN 33]a4l

9 YMeHue xapakTepu3oBaTh NPUHLUIBI IEUCTBUSI TEXHUYECKUX YCTPONCTB, B
TOM dYHucie OBITOBBIX MPUOOPOB, W MPOMBIINIICHHBIX TEXHOJIOTUYSCKUX
IIPOLIECCOB M0 MX OMHMCAHUIO, MCIIONb3Yys 3HAHUS O CBOMCTBAX (DU3MUECKUX
SBJICHUI U HE0OXO0MMble (PU3HUECKUE 3aKOHOMEPHOCTH

10 YMeHue MCnosib30BaTh 3HAHUS O (PU3WYECKHUX SIBICHHUSAX B IOBCEIHEBHOM

KHU3HU 17151 o0ecriedeHus: Oe30MacHOCTH TNpH OOpalieHuH C OBITOBBIMHU
npubopaMH ¥ TEXHHYECKHMMHU YCTPOHCTBAMH, COXPAHEHHUS 3/I0POBbS H
COOJIIOIEHUST HOPM SKOJIOTMYECKOTO IIOBEJECHUS B OKPYXKAIOLIEH Cpese;
NOHMMaHHE HEOOXOIUMOCTH NPUMEHEHHS JIOCTIDKCHHH (U3UKH |
TEXHOJIOTUH [Tl PAlMOHATIBHOTO MPHPOIOTIONH30BAHMS

11

OnblIT noucka, npeoOpa3oBaHUs M INpEACTaBIE€HUS  UHPOpPMALUU
¢u3mveckoro  comep)kaHuss € HUCIOJNBb30BaHHEM  HMH(OPMAIOHHO-
KOMMYHUKAaTHBHBIX TEXHOJIOTHH;

YMEHHUE OILICHUBATh JOCTOBEPHOCTH IMOJYy4YE€HHON HHGOpPMAIIMM HA OCHOBE
UMEIOLINXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

YMCHHUEC HCIIOJIB30BATh IIPU BbIIIOJIHCHHUHN y‘~IC6HI)IX 3a[[aHHfI HAay4YHO-
HNONYJISAPHYIO — JIUTEPaTypy  (HU3MYECKOro  COICpIKaHHs, CIIPABOYHBIC
MaTepHalbl, pecypchl cetu MHTepHeT;

BJIafiecHue 0a30BBIMH HaBBIKAMHU IPeoOpa3oBaHUs MHPOPMAIMH W3 OJHOM
3HAKOBOW CHUCTEMBI B IPYTYIO; YMEHHUE CO3/IaBaTh COOCTBEHHBIE MMChbMEHHBIE
Y YCTHBIE COOOILICHNUS] Ha OCHOBE MH(OPMAIMH U3 HECKOJIbKUX HCTOYHUKOB

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMBIX HA OI'J ITO
PU3UKE

Kon

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

1

MEXAHWYECKUE SABJIEHUA

1.1

Mexanuueckoe  aBWKeHuUe. MarepuanbHas — Touka. Cuctema  orcyera.
OTHOCHUTENLHOCTD JABUXKXCHU S

1.2 PaBHOMEpHOE U HepaBHOMepHOe aBmxkeHme. Cpemnsis ckopocts. Dopmyna mms
BBIYUCICHUA CpeL[HeI?'I CKOpPOCTH:
v=>
t
1.3 PaBHOMepHOC HpHMOHHHeﬁHOC JBHXXCHHUC. 3aBHCUMOCTh KOOpAUHAThlI TEJla OT
BPEMEHH B CJIy4ae PABHOMEPHOTO MPSIMOJIMHEHHOTO JBHKEHHS:
X(t) = X0 * vxt.
Fpa(I)I/IKI/I 3aBUCUMOCTH OT BpPEMCHH [JII MTPOCKIHUU CKOPOCTHU, MPOCKIHUN
TIepeMEIeHHs], ITyTH, KOOPAWHATHI IIPH PABHOMEPHOM MPSIMOJIMHEHHOM JBUKEHUN
1.4 3aBUCUMOCTh KOOpAuHAaThl TEjIa OT BPEMCHU B CJIy4aC PpPAaBHOYCKOPCHHOI'O

HpﬂMOJ’II/IHeI\/'IHOFO JABUXXCHUA:

t2
X(t) = X, +Vp,t+a, 5

@opmynbl I MPOEKIUU TEPEMEIICHUS, IPOEKIMU CKOPOCTU U IPOEKIUU
YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSIMOJIUHEWHOM JIBUKEHUM:




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

t2
Sx(t):VOX't-i_ax'E’

v, (t)=v,, +a,t,

ax(t) = const,

2 2
Vax” - Vix® = 2axSx.

['paduku 3aBUCUMOCTH OT BpEMEHH JIs IPOCKIIUU YCKOPEHUS, TPOEKIIUU CKOPOCTH,
IPOEKLUH TEPEMEIICHNs, KOOPAUHATHl IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWNHOM
JIBUJKEHHUH

1.5

CBobonnoe maaenue. Dopmyibl, OMUCHIBAIONIME CBOOOJHOE MAaJCHHE Teja IO
BEPTUKAIU (BMKECHUE TeJla BHU3 UM BBEPX OTHOCUTEIILHO MOBEPXHOCTH 3€MJIN).
['paduku 3aBUCUMOCTH OT BpEMEHH ISl IPOEKIINH YCKOPEHUS, IPOEKIIMH CKOPOCTH
¥ KOOPJAMHATHI MPU CBOOOTHOM ITaJICHUH TeJla 0 BEPTUKAIIN

1.6

CKOpOCTh PABHOMEPHOT'O IBUKCHUS TEJIA TI0 OKPYKHOCTH. HarpaBieHne CKopocTH.
®dopmyna sl BBIYHCICHUS CKOPOCTH Yepe3 paJnyC OKPYKHOCTH M TEPHOJ]
oOpareHus:

27R
V="r.
T

[lenTpocTpeMuTenbHOe  ycKopeHue.  HampaBieHwe  HEHTPOCTPEMUTEIBHOIO
yckopenusi. Dopmyrna yisi BBIYMCIEHUS] YCKOPEHHUS:

1.7

Macca. IImoTHOCTB BelIeCTBa. qDopMlea JJI1 BBIYUCIJICHHUA TTIJIOTHOCTH:

m

P=V

1.8

Cuna - BCKTOpHAA (I)I/I3I/I‘-ICCK3.5{ BennuuHa. ClIoKeHUEe CUI

1.9

SIBnenue nnepuuu. Ilepssiii 3akoH HeroTOHA

1.10

Bropoii 3akoH HeroToHa:

F=m4&

CoHarnpaBleHHOCTh BEKTOPAa YCKOPEHMs Tea W BEKTOpa CHUJIbI, JICUCTBYIOIIEH Ha
TEJ0

Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:

— —

F2—>1 = _F1—>2

1.12

TpeHI/Ie IMOKOA W TPCHHUEC CKOJILXKCHUA. d)opMyJIa AJId BBIYMCJIICHUSA MOIAYJISL CHUJIbI
TPCHUS CKOJILXKCHUSA!

Fszu-N

1.13

Hedopmarust tenma. Ympyrue u Heynpyrue nedopmanuu. 3aKoH YOpyrou
nedhopmaruu (3akon ['yka):

F=k-Al

1.14

BC@MI/IpHOG TArOTEeHHE. 3aKOH BCCMHUPHOI'O TATOTCHUS:




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

F=g. LM

RZ

Cuiia TsbkecTu. Y CKOpeHue CBOOOIHOTO NaJCHUSI.
Dopmyiia st BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3EMIIH:

F =mg.

JBwxenue mnanetr Bokpyr Connina. [lepBas kocMuueckasi ckopoctb. HeBecomocTh
U TIeperpys3Ku

1.15 Hmnynbe Tena - BeKTopHast pu3nyueckasi BeIMUMHA.
p=mv
HNMiynbC cucTemsl Ted.
N3menenue umnyisca. Mnynsce cuisl
1.16 3aKOH COXpaHEHHMS UMITYJIbCA JIJIsE 3AMKHYTOM CUCTEMBbI TEJI:
p =m\V, + m,V, = const.
PeaktuBHOE NBH>KEHUE
1.17 Mexanuueckast pabora. @opmyra Jjisl BBIYUCIEHUs pabOThl CHIIBL:
A=Fscosa.
MexaHuyeckass MOITHOCTb:
t
1.18 Kunernueckas v moTeHIMaIbHAs SHEPTHSL.
Dopmyna /17151 BBIYUCICHHS] KHHETUYECKOW SHEPIUu:
2
E mv
=
TeopeMa 0 KHHETHYECKOW SHEPIHH.
Dopmyrna /17151 BBIYMCIICHNs] HOTEHIIMAIbHON YHEPTUU Tena, MOAHATOro HajJ 3eMileil:
E, = mgh
1.19 MexaHnyecKas SJHeprusi:
E = Ex + E,.
3aKOH COXpaHEHUs MeXaHW4yeckoil sHepruu. dopmyna A 3aKOHA COXpPaHEHUS
MEXAHUYECKOM SHEPTUU B OTCYTCTBHUE CUJI TPEHUSL:
E = const.
IIpeBpanienne MEXaHMYECKOM SHEPTUU IPU HATMYUHU CHUIIBI TPEHHS
1.20 [TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. MomeHT cHuIbL:
M =Fl.
YciioBHE paBHOBECHS pbluara:
M +M;+...=0.
[ToaBUXHBIN U HEMOABUKHBII OJIOKH.
— A\mnewaﬂ
KIIJ] mpocTsIX MEXaHU3MOB, n
&ana‘ICHHaﬂ
1.21 JlaBiieHue TBEpIOTO TEIA.

dopmyiia 11 BBIYUCICHUS JJABJIICHUS] TBEPJIOTO TeJIa:

oF
-




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

JaBnenue raza. ATMocdepHoe JaBieHHUE.
FI/II[pOCTaTI/I‘IeCKOe AABJICHUC BHYTPU KUJIKOCTH.
Dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p:pgh+paTM

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH Apxumena. Popmyna IS ONPEACICHUS  BBITAJKUBAIOUICH  CHIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPY>KEHHOE B KUJIKOCTh WM ras3:

FApX. =pgV.

Vcnosue nnaBanus tena. [InaBanue CYAOB M BO3AYXOILJIABAHUEC

1.24

Mexanuueckue Konebanus. AMIUTUTY/AA, IEPUOJ U YyacToTa Kojebanuii. dopmyina,

1

T

CBA3BIBAIONIAS YACTOTY M Iepuo | Konedanuii: V =

1.25

MaremaTHuecKiii W TNPYKUHHBIA MasATHUKU. [IpeBpalieHHe >SHEPru IMpH
KOJIe0ATEIBbHOM IBUXKEHUU

1.26

3aTyxaI0mI/Ie KoJIe0aHusL. BLIHY)I(IIGHHBIG koneOanus. Pe3onanc

1.27

MexaHn4eCcKHe BOJIHEI. HpOIIOJH)HI)IC N TONCPCYHLIC BOJIHBI. I[JH/IHa BOJIHBI H
CKOPOCTB paClpOCTpaHCHUS BOJIHLI:

A=Vv-T

1.28

3ByK. I'poMKOCTB 1 BbICOTa 3ByKa. OTpa)keHHe 3ByKOBOW BOJIHBI HA TPAHHMIIE ABYX
cpen. Madpa3Byk U ynbpTpa3Byk

1.29

[TpakTrueckue pabOTHI

N3mepenne cpenHel TIJIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBI, KECTKOCTH
OpYXUHBL;, KOd(h(UIIMEHTa TpPEHUs CKOJIbXEHUs; paboThl CHIIBI TPEHHUS, CHIIbI
YOPYrOCTH; CpPEIHEW CKOPOCTH ABMKEHHUS Opycka MO HAKJIOHHOW IIJIOCKOCTH;
ycKopeHusi Opycka Ipu JABMXKEHUU 110 HAKJIOHHOW TJIOCKOCTH; YaCTOThI M MIEpHOAa
KoleOaHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Ieproja KoseOaHui
MPYXKUHHOTO MasTHUKA; MOMEHTA CHUJIBI, JEHCTBYIOMIErO Ha pblyar; paboThl CHIIBI
YOPYTOCTH MPHU MOABEME TPy3a C TMTOMOIIBIO HEMOABMXKHOTO OJI0Ka; pabOTHI CHIIBI
YIPYTOCTH MPHU MOIBEME Ipy3a C OMOIIBIO MOABUKHOTO OJIOKA.

UccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOTPY>KEHHON YacTH
TeJa ¥ OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT MAaCChl
TeNa; CUJIbI TPEHUSI CKOJBKEHHUS OT CHJIbl HOPMAJIBHOTO JaBJICHUS U OT poja
MOBEPXHOCTU; CHUJIBl YNPYrOCTH, BO3HUKAIOUIEM B TMPYXKWUHE, OT CTENEHHU
nedopmaluu MPYKUHBI; YCKOpEHHUs Opycka OT yrila HaKJIOHa HAmpaBIISIONICH;
nepuoAa (4acToThl) KONEOAHWM HUTSHOTO MAasTHHUKA OT AJMHBI HUTH; MEpHOIA
KOJIeOaHUN TPYKUHHOTO MAasTHUKAa OT MAacChl TpPy3a U IKECTKOCTU TPYKUHBI;
HCCJIEIOBaHNE HE3aBUCUMOCTHU Tepro/ia KoJeOaHU HUTSHOTO MasiTHUKA OT MaccChl

rpysa.
[TpoBepka ycnoBHs paBHOBECHS pblyara

1.30

®u3nyecKue SBICHUS B IPUPOE: IPUMEPHI IBHKEHUS C PA3JINYHBIMU CKOPOCTIMH
B JKMBOM M HEXHMBOM INPUPOJE, NEHUCTBUE CUIIBI TPEHUsS B IPUPOAEC U TEXHHUKE,
NPWINBBl W OTJIMBBL, JBWKEHHE IIaHEeT CONMHEYHOW CHCTEMBI, pPEaKTUBHOE
JIBIDKEHUE KMBBIX OPTaHU3MOB, phlYard B TeJie YeJIOBEKa, BIUSHHE aTMOC(PEPHOro
JaBJICHUs Ha JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCHPUATHE 3BYKOB >KUBOTHBIMU,
3EMJIETPSICEHUE, CEHCMHUYECKHUE BOJIHBI, [YHAMHU, DXO

1.31

TexHUyeckne YCTpONCTBA: CIHUIOMETP, MATUYUKH IMOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, JUHAMOMETp, TMOAIIUIHUKYA, paKeThl, pblUar, TMOABIKHBIA U
HENOJIBWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTbIE MEXaHU3Mbl B OBITY,
COOOIIAIOIIMECS]  COCYbl, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHH Ipecc,




Kon
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MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOH HACcOC, apeoMeTp, JXOJIOT,
HCIIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW
2.1 OcCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS BEILIECTBA.
Mogenu  TBepaoro, JKMAKOTO M Ta3000pa3HOr0  COCTOSIHUH — BEILECTBA.
Kpucrannuueckue u aMmoppHbIe Tena
2.2 JBwxenue yactull BemecTBa. CBsI3b CKOPOCTH JBH)KEHHUS YACTHI C TEMIIEPATypPOU.
BpoyHoBckoe nBuxenue, mudpdy3us
2.3 CmauMBaHuE U KallWJUISIPHBIE SIBJICHUS
2.4 TermoBoe paciupeHue U CokaTue
2.5 TenoBoe paBHOBECHE
2.6 Buyrtpennsis sHeprus. PaGora u Teruionepemada Kak CrHOCOObI M3MEHECHHS
BHYTPEHHEHN SHEPruu
2.7 Buael Terionepenaym: TEMI0MIPOBOIHOCTD, KOHBEKLMUS, U3IIYYCHHE
2.8 HarpeBanue u oxnaxzaenue tes. KonudecTBo TemIoThl. Y AelIbHAs TEIIOEMKOCTb:
Q=cm(t: - t1)
2.9 3aKOH COXpaHEHMsI SHEPrMM B TEIUIOBBIX IpoIleccax. YpaBHEHHE TEIIOBOIO
OanaHca:
Qi+Q+..=0
2.10 Ucnapenne u koHaeHcauus. M3meHeHHe BHYTpPEHHEW OSHEPruM B IpOLECCE
ucnapeHnss U KoHaeHcauuu. Kumenwe okuakocTtu. YienbHas — TeIioTa
napooOpa3oBaHHUsl:
Q
L=<
m
2.11 BnaxHocTh BO3yXxa
2.12 IInaBnenue u kpucram3anus. VisMeHeHne BHyTpEHHEW SHEPTUH IIPH IUIABJICHUN U
KpUCTAJIIM3aLMK. Y JeNbHAs TEIUIOTa IUIABICHMUS:
Q
A==
m
2.13 BHyTpeHHsIs1 SHeprus cropaHus TOIUIMBA. Y IeJIbHas TEIJI0TA CrOPAaHUsl TOIIMBA!
Q
q m
2.14 [Tpunumns! pabotel TeroBbix asurareneil. KITJI rensoBoro asuraresns
2.15 [TpakTrueckue pabOTHI
W3mepeHne yIeNbHON TEIUIOEMKOCTH METaNINYECKOr0 LMIMHAPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOT0 BOJOM KOMHATHOHN TeMIiepaTypbl (PUKCHPOBAHHOM Macchl, B
KOTOPYIO OIYILLIEH HarpeThli WINHAP; KOJIUYECTBA TEIUIOTHI, OTJaHHOI'O HAIPETHIM
HWIMHIPOM, TIOCJA€ ONYyCKaHWsl €ro B BOJY KOMHATHOW TeMIEpaTyphbl;
OTHOCHUTEJIbHOM BIIaKHOCTHU BO3/yXa; YAEJIbHOMN TEMIOTHI IJIaBJICHUS JIbJa.
HccnenoBanne N3MEHEHN TEMIIEPATYPhl BOABI IPU PA3INYHbBIX YCIOBUAX; SBICHUS
Ter1000MeHa IpU CMENIMBAHUK XOJIOIHOM U ropsiuei BOJbl; Mpoliecca UCTIapeHust
2.16 ®u3nyuecKue SBICHHsS B IPHUPOJE: MOBEPXHOCTHOE HATSIKEHHWE M KalWUIIPHBIE
ABJIEHUS B IPHUPOJE, KPUCTAIBI B INpHUpoAae, usnydeHue CoiHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera
2.17 TexHuuecknue yCTpONCTBA: KalWUIAPBl, MPUMEPHl HCIOJIb30BAaHUS KPHUCTAJIIOB,

JKUJKOCTHBI TEPMOMETp, AATYHUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETpBI, NCHUXPOMETp, MapoBass TypOWHa, IABUraTelb BHYTPEHHETO
CropaHus
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OJIEKTPOMATI'HUTHBLIE SABJIEHUA

3.1

Onekrpuzanus Teil. J[Ba BUJ1a 3JIEKTPUUYECKUX 3apsii0B

3.2

B3anmoneiictBue 3apskeHHBIX Tell. 3akoH KynoHa

3.3

3aKkoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apda

3.4

Onektpuueckoe mone. HampspkeHHOCTh  anekTpuueckoro mnosst.  [IpuHiun
CYNEPIO3UINH JICKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JleHiCTBHE AJIEKTpUYECKOrOo IO Ha
anekTpuyeckue 3apsiabl. [IpOBOTHUKY U TUAIEKTPUKH

3.6

[TocTostHHBIN 3nekTpuueckuil TOK. JleHcTBus 3nekTpudeckoro toka. Cuia Toka.
Hanpsixenue.

u=2

q

3.7

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICIIbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

R=0
S

3.8

3akon Oma AJI ydaCTKa BHGKTqueCKOﬁ OeIIn:

3.9

ITocnenoBarenbHOE COCIMHEHHUE IIPOBOAHUKOB:

Ii=1; U=U; +U; R=R; +Ra.
HapaJIJIeJILHOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O CONPOTUBJICHUA!

R,

LthzI=h+h;R=-z.

CMelaHHbIe COCAMHCHUS IMTPOBOAHNKOB

3.10

Pabora u MOIITHOCTB 3JICKTPUUYCCKOT'O TOKA.

A=U-1-tP=U-"1I

3.11

3akon Jlxoyns-Jlenna:

Q:I2.R.t

3.12

OneiT Opcrena. MarHuTHoe Moje MNpsIMOro MPOBOAHMKA € TOKOM. JIuHuuM
MarHMTHON MHIYKIIUU

3.13

MarsuTHOE I10JI€ IIOCTOSHHOTO MarHuTa. BBaHMOI[CfICTBI/Ie IIOCTOSAHHBIX MaroHuToOB

3.14

I[eﬁCTBHe MAarauMTHOTI'O I1I0JISI Ha ITPOBOJHUK C TOKOM

3.15

Onpitel @apanes. SBneHune snekTpoMarauTHON uHAyKuuu. Ilpasuino Jlenna

3.16

[TpakTrueckue paboOTHI

W3mepeHne  JJEKTPUYECKOTO  CONPOTUBJICHMSI  PE3UCTOpPA;  MOILIHOCTHU
JIEKTPUUECKOr0 TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CUJIBI  TOKA, BO3HHMKAIOLIETO B  IPOBOAHMKE
(pe3ucropsl, JaMIOYKa), OT HANpPSIKEHHs Ha KOHIAX MPOBOJHMKA; 3aBHUCHMOCTH
CONPOTHUBIIEHUSI OT JIMHBI MPOBOJHUKA, IJIOAAN €r0 MOMEPEYHOIo CEYEHMs U
YJI€IIBHOTO CONPOTUBJICHHUS.

ITpoBepka mpaBuia A 3JIEKTPUUYECKOrO HANPSIKEHHMS] MPHU IOCIEA0BATEIbHOM
COCIMHEHUU TPOBOJHUKOB; TMpaBWia [UIsl CHJIBI 3JIEKTPUUECKOTO TOKa IpHU
napajsieIbHOM COEMHEHUH NPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

3.17

Ousnyeckue SBIEHUS B MPHUPOJAE: JJIEKTPUUYECKUE SBJIEHUS B arMocdepe,
AJIEKTPUYECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE 10J1e 3eMJIIH, Apeii] MOoI0CcoB, poJib
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MAar"duTHOTIO ITOJIA IJIA )KU3HHU Ha 3CMJ'IC, IOJIAPHOC CUAHUC

3.18 TexHUuyecKue yCTpoiicTBa: 3IEKTPOCKOI, aMIEPMETP, BOJIbTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKON DHEPruM, DSIEKTPOOCBETUTENbHBIE IMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPH! (TIPUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENHN, IIIEKTPOMArHHT,
AJIEKTPOABUTATENb TIOCTOSHHOTO TOKA, TeHEPaTOpP MOCTOSIHHOTO TOKA

3.19 OnekTpoMarHuTHble BoJHBL. [11kaa 371eKTpOMarHUTHBIX BOJIH

3.20 JlydeBas monenb cBera. [IpsmonnHeliHoe pacripocTpaHEHHUE CBETa

3.21 3akoH oTpaxeHus cBera. Ilnockoe 3epkaiio

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Jucnepcus cBera

3.24 Jlunza. Xon nydeit B ymn3e. DokycHOe paccTosHUe JIMH3BL ONTHYecKas cuiia
JIMH3BL:

D=1/F

3.25 I'1a3 kak ontuyeckas cucrema. OnrTuyeckue npudopsl

3.26 [TpakTrueckue paboOThI
H3mepeHne ONTHYECKOW CHIIBI cOOHMparomiell JIMH3bI; (DOKYCHOTO PAaCcCTOSHUS
coOuparo1iei JTMH3bI (110 CBOMCTBY paBEHCTBA pa3MeEpOB IIpeMeTa U U300pakeHus,
KOrJia MpeIMET Pacloio’KeH B ABOMHOM (hoKkyce), moKas3aTens MPeIoMICHUS CTEKIIA.
HccnenoBanre CBOHCTBA M300pakKeHUS, TOJYYSHHOTO C MOMOMIBIO COOMparomeit
JIMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU
yrja nIpejJoMJIEHUs] CBETOBOIO JIy4a OT yTIJjla NaJeHUs Ha TPAHUIIE «BO31YX — CTEKIIO»

3.27 Ouznyeckue sBIeHUS B mpupoxae: 3atmeHus Connua u JlyHbel, mBerta Ted,
ONTHYECKHE SIBJICHUS B atMocdepe (1iBeT Heba, pedpakiusi, pagyra, MEPax)

3.28 TexHu4ecKne yCTpOUCTBA: OYKH, IEPUCKOT, (hOTOANapar, ONTHIYECKUE CBETOBOIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PamunoaktuBHOCTE. Anb(da-, Oera-, ramma-u3nydeHus. Peakuuu anbda- u Oera-
pacmaja

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-gactui. InanerapHas Moienp aToma

4.3 CocraB aTroMHOTO sigpa. M30TOMNBI

4.4 [lepuon nomypacnaga aTOMHBIX SITIEp

4.5 S nepuble peakiuu. 3aKOHBI COXPAHEHHS 3aPSJOBOTO M MACCOBOTO YHCEN

4.6 dusnueckue SBIEHUS B TPUPOJAE: €CTECTBEHHBIH paJMOAKTUBHBIM  (OH,
KOCMHUYECKHE JIy4H, PaJlMOaKTUBHOE U3JIy4eHHE NPUPOJHBIX MUHEPAJIOB, TEHCTBUE
PaJInOAKTUBHBIX M3JIy4E€HHH HAa OpraHu3M 4yelloBeKa

4.7 TexHu4eckne yCTpOMCTBA: CIEKTPOCKON, WHAWUBUIAYAIBHBIA IO3UMETP, KaMepa

BI/IJ'IBCOHa, AACPpHAd SHEPreTUKa




MyHuITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenusis obieoOpasoBarenpHas mkoaa Ne 4
C YIiyOJICHHBIM U3y4CHHEM OTACIbHBIX TPEIMETOB

PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
€CTECTBCHHO-HAY4HBIX NIPEIMETOB
mpoTokoa oT 15.06.2023 . Ne 5
PACCMOTPEHO

METOANYECKUM O0BEAMHEHUEM YUUTEINeH
€CTECTBCHHO-HAY4HBIX NIPEIMETOB
npoTtokoia oT 20.06.2024 r. Ne 5
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUnTeNeH
€CTECTBCHHO-HAY4HBIX IIPEIMETOB
npoTokona oT 27.06.2025 r. Ne 7
PACCMOTPEHO

METOANYECKUM OOBEANHEHUEM YUUTeNeH
€CTCCTBCHHO-HAYYHBIX IIPEIMETOB
IIPOTOKOJ OT 202 r.Ne
PACCMOTPEHO

METOANYECKUM OOBEANHEHNEM YUUTeNeH
€CTCCTBCHHO-HAYYHBIX IIPEIMETOB
MPOTOKOJ OT 202 1. Ne

COI''TACOBAHO

3aMecTUTeNb AUPEKTOPA
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COI''TACOBAHO

3aMecTuTeNb AUPEKTOPa
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0O.B. Kanukuna
COI'JTACOBAHO
3aMecCTUTENb TUPEKTOpa
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O.B. Kanukuna
COTI'JTACOBAHO
3aMeCTUTENb JUPEKTOpa

COI'JTACOBAHO
3aMeCcTUTENb JUPEKTOpa

PABOYAS ITPOI'PAMMA
10 Y4eOHOMY NpeaMeTy
DU3UKA (YI/IVBJIEHHBIU YPOBEHb)

JUIs1 OCHOBHOTO 00I11€eT0 00pa30BaHUs
cpok ocBoeHus: 3 roaa (7-9 kiacc)

Exarepunoypr 2025



Pabouass mporpamma mo ydeOHOMy mnpenMery «Dusnukay (yrayOJEHHBIM YPOBEHB)
(mpenmertHass obOmacth «EcTecTBEeHHO-HAy4YHBIC MPEIMEThI») Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl MOATOTOBIIEHAa Ha ocHOBe DenepanbHoil oOpasoBarenbHOil nporpammsl ([Ipuxasz
MunuctepecrBa npocsemienuss Poccuiickoit  ®enepaunn ot 18.05.2023 . Ne 370,
3apeructpupoBad MunucrepcTBoM roctuiiuu Poccutickoit @eaeparuu 12.07.2023 1., per. Homep
74223) (nanee — ®OIT OOO), IIporpaMmbl BOCOIUTAHUS C YUETOM PaclpeeiIeHHBIX 1O Kilaccam
npoBepsieMbIX TpeOoBaHMI K pe3yabraraM ocBoeHusi OCHOBHOM 00pa30BaTesIbHONW MPOTrpamMMbl
OCHOBHOTO 00111eT0 00pa3oBaHHUs.

COJIEP)KAHUE YYEFHOI'O ITPEJIMETA «®U3UKA» (YT JTYBJEHHBIN

YPOBEHD)

7 KJIACC

Du3uKa U €€ posib B NO3HAHUHU OKPYKAKIIEro MUpa.

®dus3uka — HayKa 0 npupoze. ABieHus IpUpPOabl (AIEMEHTBI COAEPKAHUS, BKIIOYAOLINE
MeXIMpeAMeTHbIe cBs3H). Dusmueckue sBICHHUSI: MEXaHUYECKHUE, TEIJIOBbIE, AJIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIEC.

Ouznyeckue Benu4MHbI. PasmepHocTh. Enuuunel ¢usnyeckux BenuuuH. M3mepenue
dusnyeckux BeMWYWH. OTanoHbl. Dusmueckue npubopsl. llena nemenwus. IlorpemHOCTh
u3mepenuii. IlpaBuna Oe3zomacHoro Tpyma mpu paboTe ¢ J1aboparopHbIM 000PYIOBaHUEM.
MexnyHnaponHas cuctema eaunuil. [lepeBos BHECUCTEMHBIX equHUI B equHuIs CH.

Kak ¢usmka u npyrue ecrecTBeHHblE HAayKd H3y4aroT MpHUponay. EcTecTBeHHO-HAayUHBIH
METOJl TO3HaHWs: HaONIOEeHUE, I[OCTAaHOBKA HAy4YHOI'O BOINPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TPOBEpPKE THUIOTe3, OObsICHEHHe Halmogaemoro sieieHus. Omnucanue
($u3NYECKUX SBICHUN C IOMOILBIO MOJIEIEH.

Jlemoncmpayuu.

Mexanndeckue, TEIUIOBbIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBIICHHUSI.

Ouznyeckue NpuOOpPHl U TPOIEAypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U IUGPOBHIM
npudopom.

Jlabopamophvie pabomsl u onvimeoi.

Onpenenenre 1eHb! ASNEHUS Kbl U3MEPUTEIBHOTO NpUdopa.

N3mepeHune pacCTOsSHUM.

Nsmepenne minomaau u 06béma. MeTos maneTku.

N3mepenue BpeMeHu.

N3mepenne o6bEMa KUIKOCTH U TBEPIOTO TeNA.

Omnpenenenne pa3MepoB MalbIX Tell. MeTos psioB.

[IpoBenenune wuccienoBaHusl IO TPOBEPKE TMIOTE3bl: JAJIbHOCTh MOJETA IIAPUKA,
MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIIIe, YeM OOJbIIe BBICOTA MyCKa.

IlepBoHauanbHbIe CBeleHUS O CTPOCHUH BelleCcTBa.

CrtpoeHue BeniecTBa: aToMbl M MOJIEKYJIbL, KX pa3Mepbl U Macchl. OMbITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrkeHue dactull BemiecTBa. CBSI3b CKOPOCTH JIBHJKEHHSI YAcCTHUI[ C TEMIEpPaTypoMu.
BbpoynoBckoe nBmxenue. Juddys3us. BzaummoneicTBue YacTUIl BEHIECTBA: NPUTHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKHAKOCTEH W  TBEPABIX
(kpucTaIMUECKUX) Tell. B3auMOCBsI3b MEXAy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U WX aTOMHO-MOJIEKYISIPHBIM cTpoeHrneM. OcoOEHHOCTH arperarHbIX COCTOSHUMN
BOJIBI.

Jlemoncmpayuu.

Habmronenne 6poyHOBCKOTO JBHKEHHSL.

Ha6mronenue nuddyzun.

Habnionenue siBieHMiA, OOBSICHSIOMIUXCS MPHUTHKEHHEM WIH OTTAJKHUBAHMEM YaCTHIL
BEIIECTBA.



Jlabopamopmvie pabomsl u onvimeoi.

OreHka AuaMeTpa aroMa METOZIOM PSAOB (C UCTIONb30BaHHEM (oTorpaduii).

OnpIThI 10 HAOTIONEHUIO TETIOBOTO PACHIMPEHHUS T'a30B.

OmnbITH IO OOHAPYKEHUIO AEUCTBUS CHUI MOJICKYISIPHOTO MPUTIKCHHUS.

JIBH:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe asuwxkeHue. llyrb M nepemenieHue. PaBHOMEpPHOE M HEPAaBHOMEPHOE
neuxenre. CBOOOJHOE MMaJeHHE Kak MpUMEp HEPaBHOMEPHOro MABMKEHUs Ted. CKOpOCTb.
CpenHsist CKOpOCTh IIPU HEPABHOMEPHOM JBIKEHUU. Pacuér myTy U BpeMEHU JBUKECHHUS.

I'paduxu 3aBuCMMOCTEN BENIWYUH, OMHUCHIBAIOIIMX JABMKeHUEe. OOmme mnoHsTus o0
OTHOCHUTEJIBHOCTH JIBUKeHUS. CII0KEHUE CKOPOCTEH IS Tell, ABMXKYILUXCS TapalIesIbHO.

SBnenue umHepuuu. 3akOH MHepUUU. B3amMmonelcTBue Ten Kak NMpPUYMHA W3MEHEHUS
CKOpPOCTH JIBWJKEHHUS Tel. Macca Kak Mepa MHEPTHOCTHM Tejla B MOCTYNATEIbHOM JBUKECHHU.
[TnoTHOCTH BemecTBa. CBS3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B elMHUIEe 00bEMa BellleCcTBa.
Cwmecu u crutaBbl. [IoBepXHOCTHAS M IMHEHAS ITIOTHOCT.

Cuwia kak XapakTepucThKa B3auMojencTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue CUIlbl ¢ IOMOLIbIO TMHAMOMETpa. SIBJIeHNe TAroTeHus U cuiia TsokecTu. Cuia TsbKecTu
Ha pyrux mianerax. Bec rena. HeBecomocTs. CoxkeHue CUil, HAIPABIECHHBIX 110 OJTHOM MPSAMOM.
PaBnopelictByromas cun. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE IOKOsl, B3KOE TPEHHUE.
TpeHue B pupoJe U TEXHUKE.

Jlemoncmpayuu.

Habnronenne MexaHn4ecKoro JABMKEHUS Tela.

N3mepenune ckopocTu NpsSMOJIIMHENHOTO JIBUKEHHUS.

Habnronenue siBeHMs] MHEPITUH.

Habnronenne n3MeHEHUs! CKOPOCTH TIPU B3aUMOACHCTBUH TEIL.

CpaBHeHME Macc 10 B3aUMOJICHCTBHIO TEI.

CrnoxeHue cuil, HapaBJIEHHBIX 110 OJHON IPSIMOM.

Jlabopamophvie pabomsl u onvimeoi.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMKEHHUS (IIapuKa B IKUAKOCTH, MOJAEIU
ANIEKTPUYECKOTO aBTOMOOWIISI U TaK Janee).

Omnpenenenne cpeaHell CKOPOCTH CKOJBXEHMs Opycka WM IIapuKa MO HaKJIOHHON
IJIOCKOCTH.

Onpenenenre IIOTHOCTU TBEPJIOTO Tea.

OnbITH, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTb pacTsikeHus (JedopManuu) MpYKUHBI OT
IIPUIIOKEHHOW CHJIBI.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHHS OT CHUJIBI 1aBICHUS
U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, }KHAKOCTel 1 ra3os.

HNasnenue. Cuna napnenus. CriocoObl YMEHBIIIEHUS U yBEJIMUEHUs JaBlieHus. [laBieHue
rasa. 3aBUCUMOCTb JIaBJI€HHUs ra3a oT o0b&éMa M Temreparypsl. Ilepenaua gaBneHust TBEPABIMU
TeJIaMH, KUJIKOCTSIMH U razamu. 3akoH [lackans. [IlHeBMaTHuecKre MalIHbI.

3aBUCUMOCTh JaBIEHMSI JKUAKOCTH OT DIIYOWHBI MOrpykeHHs. [uapocraTmueckuit
napajgokc. CooOmaromuecs cocyabl. ['mapaBnudeckue MexaHu3Mmbl. Mcnonab3oBaHHE BBICOKHX
JIABJICHUH B COBPEMEHHBIX TEXHOJIOTUSAX. YCTPONCTBO BOJOIPOBOAA.

Atmocdepa 3emnn u armocdepHoe naBieHHue. [IpudMHBI CyIIECTBOBaHHUS BO3AYIIHON
obonoukn 3emau. OnbiT Toppuuennu. M3mepenue armochepHOro naBiieHHs. 3aBHCUMOCTb
arMoc(epHOro JaBlieHHUST OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl s u3mepeHus
aTMOC(EepHOTO JAaBICHHUS.

JlelicTBHE )KUAKOCTH U Ta3a Ha MOTPY)KEHHOE B HUX TeJO. BriTankuBaromas (apxuMe0Ba)
cuina. 3akoH Apxumesna. YciIOBHE BO3HMKHOBEHHS BBITAJIKHMBAIOLIEH (apXMMEIOBOM) CHIIBL,
noarekanue. [InaBanue ten. Bo3gyxomnaBanue.

Lemoncmpayuu.

3aBUCUMOCTD J]aBJICHUS ra3a OT TEMIIepaTyphl.



[lepenaya naBieHUs! )KUIKOCTHIO U Fa30M.

CooOrmarommuecst CoOCy/bl.

I'uppaBnuyeckuii mpecc.

[IposiBnenue neicTBUs arMOCHEPHOTO JTaBICHUS.

Cudon.

3aBHCHUMOCTD BBITAJIKUBAIOIIECH CHIIBI OT 00bEMa NOTPYKEHHOHN B )KUAKOCTh YACTH TEJla U
IJIOTHOCTHU XKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue miiaBaHus TeI: MJIABAHUE WK ITOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEMN TE€JIA U KUJKOCTH.

Jlabopamopmvie pabomsl u onvimeoi.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOIPYKEHHOM B dKUAKOCTh YaCTH
Tena.

Onpenenenre BbITAIKUBAOLIEH CUJIBL, IEHCTBYIOIIEH Ha TENO, OTPYKEHHOE B JKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOUIEH CHIIBI, IEUCTBYIOLIEH HA TEJIO B KUJIKOCTH,
OT MAacCCBHI TeJIa.

OnbIThL, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAIKMUBAIOIIEH CHIIbI, IEHCTBYIOIIECH Ha TEIO
B )KHJIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YACTH TEJIa M OT IUIOTHOCTH KUIKOCTH.

KoncTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOAKM M ONpeleieHUEe e
IPy30H0AbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexannyeckast paboTa JJisi CHJI, HalPaBJICHHBIX BJOJb JMHUU TIepeMeneHnst. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, BOPOT, OJIOK, MOJUCHACT, HAKJIOHHAs IUIOCKOCTb,
HO’KHUYHBIN MexaHu3M. MoMmeHT cuiibl. PaBHOBecue poiuara. [IpaBuno moMeHToB. [IpuMmenenue
nmpaBUJia paBHOBecUs pbluara K On0ky. «3onoroe mnpaBuwio» Mexanuku. KIIJ mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBI B OBITY, TEXHUKE, )KUBBIX OpraHU3Max.

Mexanunueckass 3Heprusa. KuHernmdeckas W noTeHIManbHas 3Heprus. lIpeBpaiuenue
OJTHOTO BMJa MEXAHMYECKON 3HEPIUU B IpYroil. 3aKOH COXpaHEHUs U NPEBpAllECHUs SHEPTUU B
MEXaHHKE.

Jlemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomuel u onvimeol.

Hccnenosanue ycioBUil paBHOBECUS pblyara.

N3mepenne KII/] HakTOHHOM IITIOCKOCTH.

W3ydenure npaBuiia peryara Jjsi TOABMYKHOTO M HEMTOJBUKHOTO OJIOKOB.

Omnpenenenue KITJI mogBu’HOTO 1 HETIOABUKHOTO OJIOKA.

Omnpenenenne paboThl CHIIBI YIIPYTOCTH MPHU MOABbEME IPY30B MPU MOMOLIM HOABUKHOTO
O1oxa.

N3ydeHue 3aKk0Ha COXpaHEHUsI MEXAHUYECKON SHEPTUU.

8 KJIACC

TenjioBble SIBJEHHS.

OCHOBHBIE TTOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHHMS BeliecTBa. Macca
nu pa3MepH aTOMOB U MOJ'IeKy.]'I. OHI)ITI)I, HO}ITBep)K)IaIOHH/Ie OCHOBHBIC ITOJIOKCHU S MOJ'IGKYJ'IHPHO-
KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctammnueckue u
amop¢Hbie Tena. ['padeH — HOBBIM MaTepuan A HOBBIX TEXHONOTUH. TeXHOIOTUH TONy4eHUs
HMCKYCCTBEHHBIX aiMa30B. OOBSICHEHHWE CBOMCTB Ta30B, JKUJKOCTEH M TBEPIBIX TET HAa OCHOBE
MOJIOKEHUM MOJIEKYIISIPHO-KMHETHYEeCKOW Teopuu. [loBEpXHOCTHOE HaTs)KEHHWE, CMauyMBaHUE,
KalMWUISIPHBIC SIBICHHS. TeroBoe pacliupeHrue M CKaThe. 3aBUCUMOCTh JAaBJICHHUS Ta3a OT
00BEMa, TeMIEpaTyphl.



Temneparypa. CBsizb TeMIeparypbl CO CpEIHEH KHHETHYECKOW HSHEpPrueu TEmIoBOTro
JBIKEHUS YyacTull. TemnepaTypHble IIKAJIbI.

Bayrtpennsst sHeprus. CriocoObl M3MEHEHHsS BHYTPEHHEW SHEPruM: Teruionepeaada
coBepIIeHHe paOboThl. Bubl Temonepeaayn: TeIIONMPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Bumbl
TEIIOTIEPEe/Iaur B MPUPOE M TeXHUKe. HeoOpaTuMOCTh TEIJIOBBIX MTPOIIECCOB.

KonnyecTtBO TemiaoThl. YaeiabHas TEIUIOEMKOCTh BEIIECTBA. TeIIOOOMEH M TEILIOBOE
paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeH#HE TeIUIOBOTO OajaHca.

[InaBneHue u OTBEp/IEBaHUE KPUCTAIUIMYECKUX BEUIECTB. Y/elIbHAsl TEIUIOTA IUIABJICHMUS.
[Tapoo6pa3oBanue u kouaeHcamus. Vcnapenue. Kunenue. YienpHas TemioTa mapooopa3oBaHus.
3aBUCHMOCTh TEMIIEpATypbl KHIIGHHS OT aTMOC(EpHOTro mAaBiieHUs. HachlmeHHBI U
HEHACHIIICHHBIN 11ap. BiaxkHOCTh Bo3myXa.

DHeprus TOIUIMBA. YIeIbHas TEIJIOTa CTOPAHUS.

[Tpunnumner pabotel TermoBblx asurarenei. KIIJ TemmoBoro npurarens. TeroBbie
JIBUTATEJIN U 3alllUTa OKPY>KaoIen cpebl. TerioBbie MOTEpH B TEIIOCETSIX.

3aKoH COXpaHEHHUS U MPEBPAIICHHS YHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOIECCax.

Jlemoncmpayuu.

Habntonenne 6poyHOBCKOTO IBUKEHHUSI.

Habmonenne nuddysumn.

HaGmronenue siBIeHWH TOBEPXHOCTHOTO HATSHKEHUS, CMAYUMBaHUS W KallWJUISPHBIX
SIBIICHUM.

HaGmronenue TeraoBoro pacimpeHust Tell.

W3meHeHre naBiieHus Ta3a Mpu H3MEHEHHH 00BhEMA M HAarPEBAaHUU HITH OXJIAXKICHUU.

[IpaBuia usMepeHus TeMIeparypsl.

Bunael reruionepenaun.

OxJtaxIeHre Py COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHun pabOThl BHEIIIHUMH CHJIAMH.

CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHbBIX BEIICCTB.

HaOmronenue KueHusi.

HabnroneHre nocTosHCTBa TeMIIEPaTyphl MIPH MJIABICHUU.

Monenn TEIUIOBBIX IBUTATEIIEH.

JlabopamopHvie pabomsl u onvimol.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJISIPHOTO MPUTSKEHUSI.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WIIM caxapa.

N3mepenne TemmepaTypsl TMpPU TMOMOIIM JKHUIKOCTHOTO TEpPMOMETpa H JaTdyuKa
TEMIIEpaTyphl.

OMBITHI 110 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUSI TA30B, KUIKOCTEH U TBEPBIX TEI.

Omnpenenenve AaBleHus BO3AyXa B OalJIOHE MIMPHUIIA.

UccnenoBanne 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro 00bEMa U TeMITepaTyphbl.

[IpoBepka THUMOTE3bl JMHEHHONW 3aBUCHMOCTH [UIMHBI CTOJNIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMITepaTyphl.

Habnionenne u3MeHeHUsT BHYTPEHHEH HSHEPruu Tella B pe3yibrare Teruionepefaddl H
paboThl BHEITHUX CHIL.

HccnenoBanue siBIeHNS TEMI000MEHA MPU CMEITMBAHUH XOJIOAHOM U ropsiueil BOJIBI.

Ompenenenre KOJTUYECTBA TETUIOTHI, TIOJYYEHHOTO BOJOM MPHU TEIIOOOMEHE C HarpeThIM
METAJUTMYECKUM LUJIUHIPOM.

Omnpenenenre MOITHOCTH TEIUIOBBIX MOTeph (3akoH HeioToHa-Pruxmana).

Ornpenenenue yaeIbHOU TEMIOEMKOCTH BEILIECTBA.

WccnenoBanmne nmporecca UCIapeHus.

Omnpenenenre OTHOCUTEIBHON BIAaKHOCTH BO3/1yXa.

Ornpenenenre yaeIbHON TEIJIOTHI TUTABJICHUS JIb/IA.

JJIeKTPpUYeCKNe U MATHUTHbIE SIBJICHUS.



OnekTpuzanusa Tena. [[Ba poma 37eKTpUYECKUX 3apsAnoB. B3aumMopeicTBue 3apsiKEeHHBIX
ten. 3akoH Kynona.

Onexrpuueckoe noje. Hanpspk€HHOCTh 3nekTpuyeckoro nodst. [IpuHuun cyneprno3unuu
ANIEKTPUUECKUX I10JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkrpudeckux 3apsiioB. DJIEMEHTApHbIA 3JIeKTpuueckuid 3apsa. CtpoeHue
aroMa. [IpoBOIHUKH, NUANEKTPUKA U TOTYIMPOBOJHUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsna.

DNEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHUS DJJIEKTPUUYECKOTO Toka. VMcTounuku
MOCTOSTHHOTO TOKa. JIeHCTBUS AIEKTPUYECKOr0 TOKa (TEIIoBOe, XMUMHUYECKOE, MarHUTHOE).
DNEeKTPUYECKUI TOK B METaJIAX, )KUJIKOCTAX U razax.

Onexrpuyeckas uemnb. Cuiia Toka. DIEKTpUUYECKOe HapsyKeHne. AMIIEpMETP U BOJIBTMETP
B LIENHU NOCTOSHHOIO ToKa. CONpOTHUBIEHUE NPOBOJHUKA. YIIEIbHOE COIPOTUBICHUE BELIECTBA.
3akoH Oma i yuactka nenu. IlocnenoBarenbHoe U napajjieIbHOE COEAUHEHUE TIPOBOJIHHUKOB.
Onekrponasrkymias cuia (nanee — JC) B menu NocTosHHOTO ToKa. 3akoH OMa /171 OJTHOM LIETIH.
ITpaBuna Kupxroda. Pacuét npocTeixX aMeKTpudecKux 1eneil. HenmmHeinbie 2I1eMeHTHI.

PaboTa ¥ MOIIHOCTH 3IEKTPUYECKOro Toka. 3akoH Jlxoynsa-JleHna. DnexkTpudyeckue menu
U TIOTpeOUTENH ANEKTPUIEcKoil sHepruu B 6bITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHuThl. B3auMOAEHCTBUE MMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJE.
MarnuTtHoe noje 3eMiId U €ro 3HadyeHue i )ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noie
anekTpuueckoro Ttoka. OmnbIT Ammepa. IlpuMeHeHue 3neKTpoMarHUTOB B TeXHHUKe. [leficTBue
MarHUTHOTO TOJIsI Ha MPOBOAHUK ¢ TokoM. Cuia Ammepa U ompeneieHue e€ HarpaBiICHUS.
DNEeKTpOBUTaTeb TMOCTOSHHOTO ToKa. VCmoib30BaHME 3JIEKTPOJABUTATENIEd B TEXHUYECKHX
YCT-pOMCTBaxX U Ha TPAHCIIOPTE.

Oneitel  @apages. SBneHue snexkTpoMarHuTHOM uHAykumu. IlpaBuno JleHua.
Onekrporeneparop. CrnocoObl MOMYYEHHsS DSICKTPUUYECKOM SHEpPruu. OJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX MCTOYHHKAX JHEPTHH. DJKOJOTHYECCKHE MPOOJIIEMBI dHEPTreTUKU. TOTUTMBHBIC
AJIEMEHTHI U AIIEKTPOMOOUITH.

Jlemoncmpayuu.

DnekTpu3anus Tell.

JIBa poja 27EKTPUIYECKHUX 3apsiIOB U B3aUMOJICHCTBHE 3aPsHKCHHBIX TEI.

YCTpONCTBO U JEUCTBUE ANEKTPOCKOIIA.

DnexTpocTaTuyeckas HHIYKIIHS.

3aKOH COXpaHEHHUs IEKTPUUECKUX 3apsAI0B.

MonennupoBaHre CHJIOBBIX JIMHUN JJIEKTPUUYECKOTO TIOJISI C TOMOIIBI OyMaskKHBIX
CYJITaHOB.

[TpoBOTHUKY U TUITEKTPUKH.

HcTouHrKN NOCTOSSHHOTO TOKA.

JIeHCTBHS 2JIEKTPUIECKOTO TOKA.

DNEeKTpUYECKUI TOK B )KUJIKOCTH.

l"a3oBbIi pa3psia.

N3mepenne cuiibl TOKa aMIepMeTPOM.

N3mepenne 31eKTpUYecKoro HapsHKEHUsT BOJTBTMETPOM.

Peocrar u marasuH conpoTHBIEHUI.

B3anmoneiicTBrE MOCTOSHHBIX MATHUTOB.

MonennpoBaHre HEBO3MOXXHOCTH Pa3AesICHUs TOJTIOCOB MarHUTa.

MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHO€E 1oJie TOKa. JINEKTPOMAarHuT.

JleficTBE€ MarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

DNEKTPOJIBUTATENH MIOCTOSTHHOTO TOKA.

OmnbiTel @apanes.

DJeKTporeHeparop NOCTOSIHHOTO TOKa.



Jlabopamopmvie pabomsl u onvimeoi.

OnbITHI 10 HAOTIOMEHUIO STEKTPU3AIUH TEJ MPU COMMPUKOCHOBEHUH U UHIYKITHCH.

UccnenoBanue neiicTBUS 3JEKTPUUECKOTO MOJIS HA MPOBOAHUKHU U TUAIEKTPUKH.

COopka 1 UCTIBITAaHHUE HIEKTPUIECKON LIEMH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOIIETO YEPEe3 PE3UCTOP, OT HAMPSHKEHUS
Ha pPe3UCTOPE U COIPOTUBIIEHUSI PE3UCTOPA.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COMPOTUBICHHS MTPOBOIHUKA
OT €ro JJIMHBI, TUIOIIA U [ONIEPEYHOr0 CEYEHUs U MaTepuala.

Omnpenenenue yneabHOro COMPOTUBICHUS POBOAHUKA.

IIpoBepka mpaBuia CIOKEHHUS HANPSHKEHUN IPU IOCIEA0BAaTEIbHOM COEIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka npasuiia Ajs CUIIBI TOKA IIPU APAJUIETILHOM COEIMHEHUH PE3UCTOPOB.

Onpenenenue /]C 1 BHyTpEHHETO CONMPOTUBIICHUSI HCTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeinonHeHus 3akoHa OMa 1 MOJIHOM LIeTH.

N3yuyeHue BOIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX SJIEMEHTOB (JIAMITbl HaKaJIMBaHUS
WM TTOJTYTIPOBOAHUKOBOTO TUOJA).

Onpenenenre paboThI AEKTPUUECKOTO TOKA, UIYLIETO YEPE3 PE3UCTOP.

Omnpenenenre MOITHOCTH NEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Onpenenenune KI1/] narpesaresns.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHS MOCTOSTHHBIX MArHUTOB.

N3yyenne MarHUTHOTO IMOJISI TOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUH U PA3JICIICHUH.

Uccnenoanue neiicTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBUS KATYIIKHA C TOKOM H
MarHuTa OT CUJIbl M HAIpaBiICHHs TOKA B KaTyIIKe M OT HanMU4yusi (OTCYTCTBHS) CEpJCUHUKA B
KaTyIIKE.

N3ydenue aeiicTBUSI MArHUTHOTO MOl HA TPOBOIHUK C TOKOM.

KonctpynpoBanue u uzyueHue padoThl AJIEKTPOBUTATENSL.

N3mepenne KI1/] snekrponBurarenbHON yCTaHOBKH.

OnpITBl 1O MCCIENOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOW WHIYKIUU: HCCIIEJOBAHNE
M3MEHEHUH 3HaY€HUs U HAIPaBIE€HUS UHIYKIIHOHHOTO TOKA.

9 KJIACC

Mexannueckue siBJIeHUS.

MexaHuueckoe JIBHXeHHE. MarepuanpHas Touka. CrocoObl ONMMCAHUS MEXaHHMYECKOTro
JBUKEHUS: TaOIMUHBIM, rpadguueckuii, aHamutnueckuil. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO IBHKEHUS.

BexTopHble BETUMYMHBI, ONEpalMu C BEKTOpaMH, MPOEKIMH BekTopa. Pammyc-BekTop
MaTepHaJIbHOM TOYKH, NIEPEMEILEHUE Ha IUIOCKOCTU. PaBHOMEpHOE NMPAMOIMHENHOE JBUKECHHUE.
HepaBHomepHOoe mnpsimonuHeiiHoe nBuxkeHue. CpeaHsisi M MTHOBEHHash CKOpPOCTh Teja Mpu
HEPABHOMEPHOM JIBUKCHHH.

VYckopenue. PaBHOyckOpeHHOE NPSIMOJIMHEWHOE JBUKEHHE. YCKOpEHHE CBOOOJHOTO
naaeHus. Oneitsl [anumnes.

I'paduueckas nHTEpIpeTaIs YCKOPEHUS, CKOPOCTH, MPOIACHHOTO ITYTH U NEepeMeIeHus
JUTSL IPSAIMOJIMHENHOTO ABM>KEHUS.

JIBu>keHue Tena, OpoIIeHHOTO MOJl YITIOM K TOPU30HTY.

JIBU>KeHHE 1O OKpPYXHOCTH. JIMHENHAs CKOpOCTh, YITIOBasi CKOPOCTh, MEPUOJ M 4acToTa
oOpallleHusi TMpU PAaBHOMEPHOM JIBJKEHHH IO OKPYKHOCTH. CKOpPOCTh M YCKOpEHHUE IpHU
JBUKEHHUH 110 OKPYKHOCTH.

Bexkrtop cunsl. PaBHOAEHCTBYIOIIIAS CHJla.

IlepBbiit 3akoH HeroroHa. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IIpunimn
CYNEPIO3HULIMH CUIL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHMSI CKOJIBXEHHUS, CHJIa TPEHUS
1OKOs, Apyrue Buabl TpeHus. Kosdduuuent tperus.

JIBrKEHUE TeI 10 OKPYKHOCTH MO IEMCTBUEM HECKOJIBKUX CHIL

3akoH bepnyninu u noasémHast cuiia kpbuia. CoBpeMEHHBIE JIETATENbHbBIE allllapaThl, Cya
Ha MOJBOJHBIX KpPBUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX aBTOMOOWIAX. JIBM>KeHHE Moe3na Ha
MAarHUTHOM MOJYILKE.

Cuita TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. [[BUKEeHHE Tel BOKPYT IPaBUTALMOHHOTO
ueHtpa (B ToM uucie mianetr Bokpyr Connia). [lepas kocMuueckas ckopocts. HeBecomocTs u
MEepPErpy3KH.

PaBHOBecue marepruabHOM Touku. AOCOTIOTHO TBEPOE Teno. PaBHOBecue TBEPI0TO TEa
C 3aKpeIIEHHON OChIO BpaieHus. MoMmeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenwe wumnynbca. Mmnyabc CHIBL.  YIOPYyroe M HEYNpPyroe
B3aUMOJICHCTBHE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYNIbCa. PEaKTUBHOE IBM>KEHHE.

Mexannyeckast pabota U MOUIHOCTh. PaboTa cun TsokecTH, ynpyroct, Tpenus. CBs3b
sHepruu U pabotel. lloTeHImanbHas SHeprus Tena, MOTHSATOrO HAJl MOBEPXHOCTHIO 3EMIIU.
IToreHnmanbHas 3Heprus c:karoil npyxuHel. Kunerndeckas sHeprus. Teopema 0 KUHETHYECKOU
SHEPIruu. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

Jlemoncmpayuu.

HabnroneHrne MexaHn4ecKoro JABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

CpaBHeHue IyTel U TPaeKTOPHI JBMKEHUS OJHOTO U TOTO YK€ Tela OTHOCUTENIbHO Pa3HbIX
TEJI OTCYETA.

W3mepeHne ckopoCcTH U YCKOPEHUSI IPSMOJIMHENHOTO JBUKEHUS.

HccnenoBanre npru3HakoB paBHOYCKOPEHHOTO JIBHXKEHHUSL.

HabGnronenne ABMKEHHS Tella IO OKPY)KHOCTH.

Habnronenne MexaHnuecKuX SBICHUHN, TPOUCXOMAIINX B cucTeMe oTcuéTa «Tenexka» mpu
e paBHOMEPHOM M YCKOPEHHOM JIBHYKCHUU OTHOCHUTEIIBHO KaOMHETa (PU3UKH.

Habnionenne paBHOBecHs Tell, CBOOOJHOTO TMajeHUs, KojieOaHUs MasTHHKA B
MHEPLHAJIbHBIX CUCTEMAX KaK MOATBEPKICHNE IPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHUS TeJla OT €ro MacChl U JEHCTBYIOLIEH HA HETO CHJIBI.

Habmronenue paBeHcTBa CUIT ITPH B3aUMOJEHCTBUH TEI.

W3meHeHne Beca Tella IpU YCKOPEHHOM JIBHKEHUH.

IIepenaya umnynbca Ipu B3aUMOACHCTBUHN TEI.

ITpeoOpa3oBaHus SHEPruM MPH B3aUMOJCHCTBUN TEI.

CoxpaHeHue UMIynbca Mpu adCOIOTHO HEYTIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHne UMITyNbca IIPU YIPYTOM B3aUMOJEHCTBUH.

Habmronenne peakTHBHOTO ABH>KEHUSI.

CoxpaHeHHe SHepTUU MPU CBOOOTHOM Ta/IeHUH.

CoxpaHeHue SHEpruy NPpH JABHKEHUU TeJla MO IeHCTBUEM MPYKUHBI.

JlabopamopHvie pabomsl u onvimol.

KoncTpynpoBanue TpakTa ijs pa3roHa v JaJIbHEHIIIEro paBHOMEPHOTO JBUKEHUSI IIIapUKa
WM TEJIEKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJNBXEHUS Opycka WIM JABM)KEHUS IapHKa I10
HAKJIOHHOH IUIOCKOCTH.

OmnpeneneHrne YCKOpEHHUS Tejla IPH PABHOYCKOPEHHOM JIBJKEHHHM 110 HAaKJIOHHON
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JABMKEHUU 0e3
Ha4yaJbHOM CKOPOCTH.

[IpoBepka rumoresbl: €ciau MpU PaBHOYCKOPEHHOM ABMKEHHUU 0€3 HAYalbHOM CKOpPOCTH
IIyTU OTHOCATCS KaK Psii HEYETHBIX YKMCEIl, TO BPEMEHA OJJUHAKOBBI.

WccnenoBanue nBuKeHUS Tea, OPOILIEHHOTO MO/ YIJIOM K TOPU3O0HTY.

HccnenoBanne 3aBUCUMOCTY CHJIBI TPEHUS CKOJIBKEHMSI OT CHUJIbl HOPMAJIBHOTO JJABJICHHUS.

Omnpenenenre k03pGUIUEHTA TPEHUS CKOJIBKEHUS.



Omnpenenenne KECTKOCTH NPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI YIIPYTOCTH, BO3HUKAIOUIEH B MpPY)KHUHE, OT CTENEHU
nepopMaluy MpyKUHBI.

Omnpenenenue pabOTBl CHJIBI TPEHHS NPU PABHOMEPHOM JIBKCHHU Tella II0
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YHOPYrOCTH MPH NOABEME Tpy3a C HUCHOIH30BAHUEM
HEMOJBUKHOI'O U OABHYKHOIO OJIOKOB.

Mexannuyeckue K0J1e0aHUS M BOJHBI.

KoneGarenbHoe apukeHne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHWi: MEepHo, 4acToTa,
ammuTyga. 'apMonndeckue konebanus. 3aryxaromue kojeOanus. BeIHyXIeHHbIE KoneOaHMUS.
Pe3onanc.

Maremarnueckuil ¥ Ipy>KUHHBIN MasTHUKH. [IpeBpallienne sHepruu npu KosiedareabHOM
JBUKCHHH.

Mexannueckue BoaHbL. [IpoponbHble M nonepeuHble BOIHbI. CBOMCTBA MEXaHMYECKHX
BOJH: MHTepepeHuMs U Judpakuus. JauMHa BOJHBI U CKOPOCTh €€ pacHpOCTpaHEHUS.
MexanudecKkre BOJIHBI B TBEPAOM TeJE, CEICMUYECKHUE BOJIHBI.

3ByK. PactipocTtpanenue u orpakeHue 3ByKa. | poMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHC
B akyctuke. HMH(ppa3Byk u ymerpa3sByk. lcmomb3oBaHWe yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHSX.

Jlemoncmpayuu.

HaGmronenue xonebaHuit Tl noj AeUCTBUEM CHIIbI TSHKECTH U CHIIbI YIIPYTOCTH.

Habnronenne xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGroneHne BbIHYX/I€HHBIX KOJICOAHUHN U pe30HaHcA.

Pacnipoctpanenue npooabHbIX U IONEPEYHBIX BOJIH (Ha MOJEIN).

Habmonenue nnrepdepeHunn 1 1udpakiiuy BOJIH Ha TOBEPXHOCTH BOJIBL.

Habnronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI pe30HaHC.

Jlabopamopnule pabomul u onvimoi.

OmnpeneneHne 4acToThl M eprojia KojieOaHuil MaTeMaTuyeCcKOro MasiTHUKA.

Onpenenenre 4acToThl U MepHoAa KoJieOaHH MPYKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NepHo/ia KoseOaHui rpy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IIEpH0/ia KOJIeOaHU MPYKUHHOTO MasgTHHUKA OT Macchl rpy3a.

ITpoBepka He3aBUCUMOCTH Nepuojia KojebaHuil rpy3a, NOABEIICHHOIO K JIEHTE, OT MacChl
rpysa.

OnbITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh Iepro/ia KoieOaHui NPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTU IPYKUHBI.

W3mepeHue ycKopeHus: CBOOOIHOTO MaIeHusl.

JIEKTPOMATHHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMAarHUTHOE MOJ€E. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [lIkana 3nexkTpoMarHuTHBEIX BOJH. Vcrnonb3oBaHue 37€KTPOMarHUTHBIX BOJH JIE COTOBOM
cBsa3u. Paguonokauus. Kocmuueckas cBA3b.

DOnekTpoMarHuTHas mpupona cBeta. CKOpoCTh cBeTa. BoONHOBBIE CBOWMCTBA CBETa:
uHTephepeHIMs U AU(paKIHsL.

Jlemoncmpayuu.

CBolicTBa 271€KTPOMAarHUTHBIX BOJIH.

WnTtepdepennus u nudpaxuus ceeta.

JlabopamopHvie pabomsl u onvimol.

N3ydeHne CBOMCTB IEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TeIe(oHa.

ITpoBenenue onbITOB 1O HAOMIOACHUIO HHTEPPEPEHIINU U TU(PAKIIUN CBETA.

CaeToBbI€ SIBJIEHUS.



JlyueBas Mozenb cBeTa M reoMeTrpuueckas onTuka. Mcrounnku cBera. [IpsmonuueriHoe
pacnpocTpanenue ceera. 3armenust Connua u JIlynsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
oTpaxkeHus ceeta. [locTpoenne n3obpaxenuii, cHOpMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH ImpenomieHus cBera. IlomHoe oTpaxeHue cBera.
Hcrnonb3oBaHuE NOJHOTO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xox nydedt B smH3e. Dopmyna TOHKON ImH3BL. llocTpoeHHe W300paKeHHIA,
chopMUpOBaHHBIX TOHKOW JHH30H. OmnrTuyeckas cucreMa Qoroamnmapara, MHKPOCKONAa U
Teneckona. [a3, kak ontuyeckas cucremMa. ban3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue 6enoro ceeta B cnektp. OnbiTel HetoToHa. CrokeHne CrieKTpaibHbIX [[BETOB.
Hucnepcus csera.

Jlemoncmpayuu.

[IpssMonMHENHOE PaCcIIPOCTPAHEHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paxeHUH B IIJIOCKOM 3€pKale.

[Ipenomienue cBera.

OnTruyeckuii CBETOBO/I.

Xon naydeit B cobuparoiieil 1uH3e.

Xop JIydel B pacCenBaroeH JIMH3E.

[Tomyuenue n300pakeHUH C IOMOIIBIO JHH3.

[IpuHumn neficTBus goroarnmnapara, MUKPOCKOIA U TEIECKONa.

Mopens miasa.

Paznoxenue Genoro cBeTa B CIEKTP.

[Tomyuenue 6e0ro CBETa MPU CIOKEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimai.

HccnenoBanre 3aBUCUMOCTH yIvla OTPaKEHHsI CBETOBOIO Jiyda OT yIvia HaJeHHUs.

N3ydeHne cBOMCTB U300paKeHUS B INIOCKOM 3€pKaJe.

HccnenoBanne 3aBUCUMOCTH yIyla MPEIOMJIEHUSI OT yIla MaJeHUs CBETOBOIO Jiydya Ha
IPaHULIE «BO3YX—CTEKIION.

[Tomyuenue n300paskeHUH C MOMOIIBIO0 COOMPAIOIIEH JTHH3BIL.

Onpenenenne GOKYCHOTO pacCTOSTHUS M ONTHYECKOM CUITbI COOMparoIei TMH3BI.

OmnbITHI IO Pa3I0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITHI IO BOCIIPUATHIO LIBETA [TPEIMETOB MPY UX HAOIIOAEHNH Yepe3 IIBETOBbIE (QUIIBTPHI.

KBanToBbBIE sIBJICHMS.

OmneiTel Pezepdopaa n nnanerapuas mozaens aroMa. Mogens aroma bopa. Mcnyckanue u
nonoeHue ceera aroMoM. KBaHTel. JInHeiuaTsie CIEKTPBI.

PanunoaktuBHOCTh. Anb(da-, O6eta- W ramma-usnyudeHus. CTpoeHHWE aTOMHOTO sijpa.
Hyxnonnas wmopnens aroMHoro szapa. HMsorombsl. PannoaktuBHble mnpespamenus. llepnon
IoJIypacnaaa aToMHbIX sjaep. JleicTBHE PaJIMOAaKTHBHBIX M3JIyYEHHMI HAa JKUBBIE OpPraHU3MBI.
3amuTa OT paJuOAKTUBHOIO U3ITY4YECHHUS.

SnepHble peakuuu. 3aKOHbI COXPaHEHMSI 3apsIIOBOTO U MACCOBOTO YUCEN. DHEPIHsl CBA3U
aToMHBIX siiep. CBsA3b Macchl ¥ 3HEpruU. Peakunu cuHTes3a u neneHus aaep. cTouHuku sHeprun
ConHua u 3B€31. SlnepHas sHepreTuka. JKOJIOTHYeCKUe MPOoOIeMbl SEPHOIN SJHEPTETUKH.

Jlemoncmpayuu.

CrieKTphl U3ITy4eHUs U TOITIOUICHHUS.

CrieKTphl pa3iavyHbIX I'a30B.

Cnekrtp Bogopoza.

HabGmronenue TpekoB B kamepe BuiibcoHa.

Pabora cuérurika MOHUZUPYIOIIUX U3JTYUYEHUH.

Perucrpanus nznydeHus NpupOAHBIX MUHEPAJIOB U IPOJYKTOB.

Jlabopamopmvie pabomsl u onvimeoi.

HaOGronenue CitonIHbIX U JIMHEHYaThIX CIIEKTPOB U3TYUYEHUSI.



HccnenoBaHue TPEKOB: H3MEPEHUE HHEPTUU 4YaCTUIBl 10 TOPMO3HOMY IyTH (IO
¢dororpadpusim).

W3mepenue painoakTuBHOrO (hoHa.

IloBTOPHUTEILHO-000011IA0 LU MOYJIb.

IToBrOopuTENbHO-0000IAIOIIMKA  MOAYAb IpeJHA3Ha4eH M CHUCTEeMaTH3aluu |
0000111eHUsT TPEAMETHOTO COACPIKAHUS U OTBITA JIEATEIBHOCTH, TPUOOPETEHHOTO MPH U3yYECHUU
BCEro Kypca (HU3UKU YyDIyOJIEHHOIO YpPOBHS, a TaKXkKe M IOArOTOBKM K OCHOBHOMY
rOCyapCTBEHHOMY 9K3aMEHY I10 (PU3HUKE.

B npornecce nzyueHust JaHHOTO MOZYIIS peaIU3yOTCs U OIY4aroT JajbHeHiee pa3BUTHE
yueOHble JeHCTBUSA, OOECIEYHBAIOIINE JIOCTHKCHHE NPEAMETHBIX M  MeETalpeIMEeTHBIX
pe3ynbTaTtoB 00ydeHusi, (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: OOBSICHEHHE U
OIKCAHME SBJICHUI Ha OCHOBE MPUMEHEHUS (PM3NYECKUX 3HAHUH, HCCIE0BATEIBCKUE ACUCTBUS
(BBLABMIKEHHME THIIOTE3, IIOCTAHOBKA IIEJIM WM IUIAHWPOBAHHE HCCIIEIOBAHUSA, aHAJIU3 JAHHBIX U
[IOJIyYEHHUE BBIBOJIOB).

IIpeanoututensHoit (GOpMOM OCBOEHHS MOIYNs SBIAETCS MPAKTHKyM, IporpaMma
KOTOPOI'O BKJIFOYAET:

peleHre 3a/1a4, OTHOCSIIUXCSA K Pa3IUuHbIM pasfeiaM M TeMaM Kypca (U3UKH, B TOM
YHCIIe 3a]1a4, UHTETPUPYIOLINX COAEPKaHUE PA3HBIX PA3JIEIIOB;

BBINOJIHEHHE JJaOOPAaTOPHBIX padoT U OMBITOB (BKJIOUask pabOThI U OMBITHI U3 MEpeUHEeH K
paszenaM Kypca) B YCIOBHMSX CaMOCTOSTEIbHOIO IUIAHUPOBAHUS IPOBEICHUS MCCIEJOBaHUS,
BbIOOpa U 000CHOBaHMS METO/1a U3MEPEHHsI BEIMUUH, COOPKHU SKCIIEPUMEHTAIbHON YCTaHOBKHY;

BBITNIOJTHEHHE TIPOOJIEMHBIX 3a/JaHUH TPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa (3agaHus 1o
€CTECTBEHHO-HAy4YHOW I'PaMOTHOCTH), B TOM YHCJIE 3a/laHUI ¢ MEXIIPEIMETHBIM COIEPIKaHUEM;

paboTy Hax TpYyNIOBBIMH WIM HHIUBUIYaJbHBIMH MPOEKTAMH, CBS3aHHBIMH C
cofiep)KaHueM Kypca (GU3UKU.

N3y4yeHnne mOBTOPUTEIHHO-0000IAIOIIETO0 MOIYIISI MOXKET 3aKaHUMBATHCS IPOBEACHHEM
JIMarHOCTUYECKOW pPaboThl 3a Kypc (U3MKHM yIIyONEHHOIO YpOBHSI, BKJIIOUAIOIIEH 3a7aHus
pa3HOTO YPOBHSA CIOXHOCTH. Pe3yiabpTarsl BBHIMOJHEHHS JWArHOCTHYECKOHW pabOThI MOTYT
IIOKa3bIBaTh CTEIIEHb FOTOBHOCTU OOYYarOIIMUXCA K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢usnke, a TaKkKe CBUIETENILCTBOBaTb O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4HOM
IPaMOTHOCTH.

INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS YYEBHOI'O TIPEJIMETA

«@U3UKA» (YIVIYBJEHHBIA YPOBEHD)

OcBoenne yuebHoro npeamera «Pu3nkay Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs
(yrmyOneHHBIH YPOBEHB) JIOJDKHO OOeCIeYMBaTh JIOCTHIKCHHE CIICAYIOMUX JUYHOCTHBIX,
MeTanpeIMeTHbIX U MPeIMeTHBIX 00pa30BaTeIbHbIX Pe3yJbTaTOB.

B pesynabrare wusydenuss (u3MKH Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHs Yy
oOyuatomierocst OynyT copmuponansl cienyromue JUUHOCTHBIE PE3YJIBTATHDI B yactu:

1) naTpuoTUYECKOTrO0 BOCITUTAHMUSL:

MPOSIBJICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIMCKON (pu3ndecKoi
HAyKH;

[IEHHOCTHOE OTHOIIIEHUE K JOCTHUKEHHUSIM POCCUMCKIX YUEHBIX-(DU3UKOB;

2) rpa)x/IaHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYUMBIX U dTHUECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (QU3HKH;

OCO3HAHHE BaXXHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) ACTETUYECKOTO BOCTIUTAHUS:

BOCIPUSITHE SCTETHUECKUX Ka4eCTB (PU3NYECKOW HAyKd: €€ TApMOHHYHOTO MOCTPOCHUS,
CTPOroCcTu, TOUHOCTH, JTAKOHUYIHOCTH,

4) IeHHOCTH HAyYHOTO TIO3HAHMSI:



OCO3HAHME IIEHHOCTU (U3NYECKOW HAyKU KaK MOLIHOTO MHCTPYMEHTAa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEUIIIEH COCTABIIAIONIEH KYIbTYPBI,

OpHUEHTAIMs B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOIBI;

pa3BUTHE HAYYHOM JTI0003HATETLHOCTH, HHTEPECA K HCCIIeI0BAaTEIbCKON ACSITEbHOCTH;

5) popMupoBaHUS KYIBTYpBI 3J0POBbS U SMOIIMOHAIFHOTO OJIaronoIydus:

OCO3HAHME IEHHOCTHU 0E30MacHOr0 00pasza *U3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BAXXHOCTH MPaBUJI O€30MIaCHOTO MMOBECHHS HAa TPAHCIIOPTE, HA IOPOTaX, C IEKTPUIESCKIM
U TEIUIOBBIM 000PYIOBaHUEM B JOMAIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HABBIKA Pe(PIECKCUU, MPU3HAHNE CBOETO MPaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y APYroro 4eaoBeKa;

6) TpyIOBOTrO BOCIIUTAHMUS:

AKTUBHOE y4aCTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 (B paMKaX CeMbH, 00pa30BaTeIbHOM
OpraHu3alliyi, HACEJIEHHOTO IIyHKTa, POIHOTO Kpas) TEXHOJIOTHYECKOW U  COIMAJIbHON
HAMpPaBICHHOCTH, TPEOYIOUINX B TOM YHCIE U (PU3NUECKUX 3HAHU;

MHTEPEC K MPAKTHUECKOMY U3yUCHHIO MTPO(ECCHid, CBI3aHHBIX C (PUUKOMH;

7) PKOJIOTMYECKOTO BOCIIUTAHUS:

OpHEHTAIUsl Ha TNpUMEHEHHe (U3MYECKUX 3HAHUU ISl pelIeHus 3a7ad B OOJIacTH
OKpY’Karollel cpefpl, TUIAHUPOBAHUS MOCTYMKOB M OLEHKHA UX BO3MOXKHBIX TMOCIEICTBUI IS
OKPYKarOILE CpelIbl;

OCO3HaHHE TI00aIBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel UX pelieHus;

8) ajanTanuy K M3MEHSIOUIMMCS YCIOBUSM COIMAIbHOW U IPHUPOTHON CPEJIB:

MOTPEeOHOCTh BO B3aUMOICHCTBHM TIPU BBIIOTHEHUM MCCIEAOBAHUNH U MPOEKTOB
($u3nUecKoil HAaPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

MOBBILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO 1eATeIbHOCTD;

noTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, YMEHUH (HOPMYIUPOBATH UICH, TOHSTHS,
TUIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSX;

0Co3HaHME AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacT! (DU3UKH;

IUIAHUPOBAHKUE CBOETO PA3BUTHS B MIPUOOPETEHUU HOBBIX (PH3UUECKUX 3HAHMIA;

CTpeMIIEHUE aHAJIM3UPOBATh M BBISIBIISATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA M SKOHOMHUKH,
B TOM YHCJI€ C UCTOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLIEHKAa CBOMX MACWCTBUH C Y4ETOM BIHSHHS Ha OKPYKAIOIIYI0 CPEIy, BO3MOXKHBIX
[100aJbHBIX MTOCIEICTBUI.

B pesynbrare uzyuenust ¢pusuku (yniyon€HHBIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanmsi 'y  oOyuaromerocss  Oynyr  chopmupoBansl  METAIIPEIMETHBIE
PE3VYJIBTATBI, Bxitouaronive nozuasamenvHbvie YHUBEPCAlbHble YueOHble — Oelicmeus,
KOMMYHUKAMUBHbLE YHUBEPCAbHbBLE YYeOHble 0elUCmBUs, pe2yamueHble YHUepCalbHble yieOHble
Oeticmausl.

OBnazieHNE YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM

1) 6a3oBbIE JIOTHYECKUE JICHCTBHS:

BBISIBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBbIE TMPU3HAKK OOBEKTOB (SIBICHUI),
KJIaCCU(UIIUPOBATH UX;

BBISIBJIAITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (akTax, JaHHBIX H
HAOTIONEHUSAX, OTHOCAIIUXCS K (PU3HUUECKHUM SBICHUSM;

BBISIBIIATh TPUYUHHO-CIICACTBEHHBIC CBSI3M TMPU HW3YYCHUH (PU3HYECKUX SBICHUN U
MpOLIECCOB, MPOBOJUTH BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX M HMHAYKTUBHBIX
YMO3aKJIIOUYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3MUECKUX BEIIMYWH;

CaMOCTOSITENILHO BBIOMpaTh crocob perieHus ydeOHo# (u3nueckoil 3aaa4un (CpaBHEHUE
HECKOJIbKUX BapHUaHTOB PEIICHHs, BHIOOpP HanOojee MOAXOASAIIETO C YUYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

2) 6a30BbI€ UCCIENOBATEIHCKUE IEHCTBUS:



MCIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATeIbCKUIM HHCTPYMEHT MTO3HAHUS;

MPOBOAMTD 0 CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (pu3nuecKkuit
SKCIIEPUMEHT, HEOOIIbIIIOE UCCIeIOBaHHE (PU3UUECKOTO SIBICHUS;

OLIEHUBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMALHUIO, TMOIYUYECHHYIO B XOJE
WCCJICJIOBAHUS UJITH SKCIIEPUMEHTA;

CaMOCTOSITENIEHO (POPMYIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3y/bTaTaM MpPOBEAEHHOTO
HAOJIOIEHNS, OIIbITA, UCCIIEJOBAHNUS,

MIPOTHO3UPOBATh BO3MOKHOE JalIbHEHIIee pa3BUTHE (PU3UUYECKUX MPOIECCOB, a TAKKe
BBIIBUTaTh MPEANONIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

3) pabora ¢ uHbOpMaIHeCi:

MPUMEHSTh PA3IUYHble METOIbl, MHCTPYMEHTHl M 3alpOChl IMpH MOHCKe U O0TOOpe
UH(OPMAIUH WM JAHHBIX C YUETOM MPEUIOKEHHON YUeOHOH (PU3NUecKor 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH HHOOPMAIUIO Pa3IHUHBIX
BUOB U (POPM IIPEACTABICHUS;

OLICHUBATh HAA&KHOCTh MHPOPMALMM TO KPUTEPUSM, MPEATOKEHHBIM YUUTENIEM WIIU
c(OpPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMAJIbHYIO (GOpMYy TpEACTaBICHUS HHPOPMALMH U
WLTIOCTPUPOBATH peIIacMble 33]1a9H HECIOKHBIMU CXEMaMH, JHarpaMMaMy, HHOU TpaduKoi 1 NxX
KOMOUWHALIUAMU.

OgnazicHe YHMBEPCAJIbHBIMH Y4eOHBIMH KOMMYHHKATHBHBIMH e CTBUSIMU:

1) obmenue:

B X0/ 00CY)KACHHUs y4eOHOTO Marepuaa, pe3yabTaToB J1ad0opaToOpHBIX paboT U MPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOW TeMbl W BBICKA3bIBaTh HJEU, HAICJICHHBIC Ha
pelIeHue 3aa4n U NOoAJIepKaHUe OOIICHUS;

COMOCTAaBISITh CBOM CYXICHHS C CYXKICHUSMU JPYrUX YYaCTHHKOB JHAJIOra,
O0OHapPYXHUBATh PA3IHMYUE U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJTMYHO MPEICTABIISATE PE3YIBTATHI BBHIMOIIHEHHOTO (PU3UYECKOTO OTBITA (IKCIIEPUMEHTA,
UCCJIEJIOBAHUS, IPOCKTA).

2) coBMeCTHas ICSITEIIbHOCTD (COTPYIHUYECTBO):

MIOHMMAaTh U HMCIIONb30BaTh MPEUMYILECTBA KOMaHIHON M MHAMBUIYAIbHON paOOThI MpH
pelIeHnH KOHKPETHOM (pu3nueckoil mpoOiemsl;

IPUHUMATh LEIM COBMECTHOH JesTelIbHOCTH, OpraHU30BbIBaTh JeHCTBUA MO €&
JOCTH)KEHUIO: PaCTpeieIsIiTh PO, 0OCYXKAaTh MPOLECCH M PE3YIbTaThl COBMECTHOW paboTHI,
0000111aTh MHEHUS HECKOJIbKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh pPaOOTHI, JTOCTUTAs KAaYECTBEHHOTO pe3ylbTara IO CBOEMY
HalpaBJICHUIO U KOOPAMHUPYS CBOU JEUCTBUS C JPYTUMH WIEHAMH KOMaH]Ibl;

OLIEHUBATh KAaYeCTBO CBOETO BKJIAJa B OOLIMI MPOMYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpMyYITUPOBAaHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

OgnazicHVe YHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIiTUBHBIMHU 1€ CTBUSIMHU:

1) camoopranu3zanus:

BBISIBIISITH TTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYAIHsIX, TPEOYIOMIMX Ui PEIICHUS
(bu3nUecKux 3HaHUH;

OPHEHTHUPOBATHCS B Pa3IMYHBIX TOAXOAAX TNPUHATHS pelIeHuil (MHIUBHIyaJIbHOE,
NPUHATHE PELICHHS B TPYIIe, IPUHATHE PEIICHUH IpyNoin);

CaMOCTOSITENIFHO COCTaBJISTh aJTOPUTM pelmIeHHs (U3NYECKOW 3amadydl WM  IUIaH
UCCIIEIOBaHUA C Y4ETOM MMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh IpeyIaraeMblie BApUAHTHI PEIICHUIT,

MIPOBOAMTH BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

2) caMOKOHTPOJIb (peduieKcrn):

JlaBaTh OLIEHKY CUTYyallud U MpeJiararh MjaH e€ U3MEeHEeHHUS,



OOBSCHATh NMPUYMHBI JOCTIKEHUS (HEAOCTIIKEHHUS) PE3yIbTaTOB JIEATEIbHOCTH, /1aBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCHTHh KOPPEKTHBBHI B ACATEIBHOCTHh (B TOM YHCIIC B XOJ BBIMOJHEHUS (DU3NUECKOTO
WCCJICJIOBAHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHUBIIHMXCS CUTYaIlUH,
YCTAHOBJICHHBIX OIMMOOK, BO3HUKIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa 1IeJIM U YCIOBHSIM.

3) SMOIIMOHAIbHBIA WHTEIICKT:

CTaBUTH ce0s HA MECTO JPYTOT0 YEJIOBEKa B XOJIE CIIOPA WIIA IUCKYCCHH HA HAYIHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO0.

4) npunsTHe ceds U IPyTrux:

MpU3HABaTh CBOE TPAaBO Ha OMMUOKY NpPH pemIeHHH (U3HYECKUX 3a]ad WK B
YTBEPKACHUSIX HA HAYYHBIC TEMBI U TAKOE K€ MPaBO JPYTOTO0.

NPEJMETHBIE PE3YJIBTATBI ocBoenus mporpammsl 1o ¢usnke (yrryOnéHHBINH
YPOBEHb).

NPEJMETHBIE PE3YJIBTATBI ocBoenus nporpamMmsl 10 (pu3HKe K KOHILY OOy4eHUs
B 7 KJIACCE.

[IpenmerHsie  pe3ynbrarhl  Ha  yIIYOJEeHHOM  YpPOBHE  JIOJDKHBI — OTpaKaThb
c(OpMHUPOBAHHOCTh y O0YYAIOLINXCSI YMEHUI:

WCTIOJIB30BAaTh MOHATHS: (PU3NYECKHE U XUMHUECKHUE SBJICHUS, HAOIIOICHNE, IKCTIEPHUMEHT,
MOJZIeIb, TUIIOTE3a, €AMHUIIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYNIA, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHWMYECKOe JBW)KCHHE (PaBHOMEpPHOE,
HEpaBHOMEpPHOE, MPSIMOJIMHEHHOE), TpaeKTopHs, paBHOIEHCTByOmas cui, Jaedopmanus
(ynpyrasi, TuracTudeckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IBL;

pasnuyarh sBieHUs (IUQQy3us, TEIUIOBOE IBMKEHHE YacTHUI] BELIECTBAa, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JIBIKCHUE, MHEPIUS, B3aUMOJICHCTBUE TEJI, pABHOBECHE TBEPBIX TEI
C 3aKpeIUIEHHOMN OCBIO BpallleH!s, Iiepe/iada JaBJIeHUs TBEPAbIMU TEIaMU, KUJKOCTIMH U ra3aMH,
arMocdepHOe JaBJICHHE; TUIABAaHHUE TEJl, TPEBPAILICHIS MEXaHNUECKON SHEPTHH) 10 OIHCAHUIO X
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBarh MPOSBICHUE N3YYCHHBIX (DU3MYECKUX SIBIICHHUH B OKPYXXArOIIeM MUpe (B TOM
yucie pu3nueckue BICHUs B IPUPO/IE: IPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B KHUBOMH
¥ HeXXHUBOH TMPUPOJIE, JCHCTBUE CHIT TSHDKECTH, TPEHUS, YIIPYTOCTH B IPUPOIC M TEXHUKE, BIMSIHAE
aTMOC(epHOro JaBleHHs] Ha KUBOW OpraHu3M, IUIaBaHHE pbIO, pplyard B Tesle 4YeJOBEKa), MpU
ATOM TE€PEBOIUTH TMPAKTHUECKYIO 33/7ady B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKy) (PU3NYECKUX SBICHUMH;

OIMCHIBAaTh M3YyYEHHBIE CBOMCTBA TN M (PU3MUYECKUE SBICHHS, UCIONB3YS (hU3UUECKHE
BEJINYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTb, CPEAHSAS CKOPOCTb, CHJIA
YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CHJIa TPEHUS, TaBICHUE TBEPIOTO Tela, JaBlIeHHE CTON0A
KHUJIKOCTH, BBITAJIKUBAIONIAs CHJIA, MEXaHMUYecKas paboTa, MOIIHOCTb, IUIEUO CHIIbI, MOMEHT
CHIIBI, KOX((UIMEHT TMOJE3HOTO EHCTBUS MEXaHW3MOB, KWHETHUYECKash W TOTCHIMAIbHAS
SHEPIrus), MPH OMMCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI UCIOJIb3YEMbIX BEJINYMH,
uX 0003HAYCHUS U €AUHUIIB (PU3NICCKUX BEIIMYHH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE TAaHHYIO
(Gu3NUeCKy0 BEIWYMHY C JAPYTMMHU BEIWYMHAMH, CTPOUTH I'paMKU U3YyYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEINYHH,

XapaKTepH30BaTh CBOICTBA Tel, (PU3HUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys MpaBHiia
CIIOKEHHUS CHJI (BIOJIb OAHOM MpsMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, paBUiIO
paBHOBecHs pblyara (0J10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPTHUH, TIPU STOM J]aBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aITUCHIBATh €70 MaTEeMaTHYECKOE
BbIpa)XEHUE;

CTPOHUTH TPOCTHIE (PU3MUECKHE MOMEITH PEabHBIX OOBEKTOB, MPOIECCOB W SIBICHUM,
BBIJICJIATH [P 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBAa 00BEKTOB, MPOLIECCOB, ABJICHUA,



MPUMEHATH (U3UYECKHUE MOICIH I O0BSICHEHUS (PU3MYECKUX MPOIIECCOB U PEUICHUs YIYCOHBIX
3a1ay;

OOBACHATh (PU3UYECKUE SBICHHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE B KOHTEKCTE
CUTYyallui IPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, M pellaTh Ka4eCTBEHHBIC 3a]1a4H, B TOM YUCIIE
TpeOyIoIIKe YUCIEHHOIO OLIEHUBAaHUS XapaKTEePHbIX 3HaU€HUH (U3NYECKUX BEJIWYMH, BHIOUPATh
($U3MUECKyI0 MOJEeNb, BBIABISATH MPUUYUHHO-CIEACTBEHHBIE CBA3M U BBICTPAUBAThH JIOTUYECKYIO
LEMOYKY PACCYXKIEHUH C UCIOIb30BAaHUEM MW3YYEHHBIX CBOWCTB (DU3MYECKUX SIBICHHH,
¢u3nuecKkne 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH;

pemiate pacuéTHble 3a7add (B 2—3 neicTBUsA) MO M3ydyaeMbIM TeMaM Kypca (pusukwy,
BbIOMpas (U3MYECKYI0O MOJENb C HCIHOJb30BAaHHEM 3aKOHOB U (DOPMYJ, CBSI3BIBAIOLIMX
(u3nyeckue BeIMUNHBI, 3aIIUCBIBATh KPAaTKOE YCIOBUE U Pa3BEPHYTOE PEILICHUE 3a1a4H1, BBISBIIATh
HEJIOCTAIONNEe WIM H30BITOUHBIC JaHHBbIE, 0OOCHOBBIBATH BHIOOp METOJA PELICHHS 3ajadH,
UCIIOJIb30BaTh CIIPaBOYHBIE JaHHbIE, IPOBOAUTh MareMarndyeckue npeoOpa3oBaHMs U PACUETHI,
OLICHUBATh PEATUCTHYHOCTh TOJYYEHHOTO 3HA4YeHUS (PU3MUYECKON BETMYUHBI U OIPEICIsATh
pasMepHOCTh (PU3NYECKON BEIMYMHBI, TOJYYEHHOU IPU PELICHUN 331a4H;

pacro3HaBarh MpoOJIEMbl, KOTOPbIE MOXHO PEIINUTh MPH MOMOIIU (PU3NIECKUX METOIOB, U
npeaiaratb OpUEHTHUPOBOUHBIA CHOCOO pelieHHs, B ONMCAHWU HCCIEIOBAHUS PACllO3HABATh
IpOBEPSEMOE PEATIOIOKEHNE (THTIOTE3Y), MHTEPIPETUPOBATH TOIYUYCHHBIN pe3yNbTar;

IIPOBOAMTD OMbBITHI IO HAOIIOIECHUIO (PU3UUECKUX SIBICHUH UM (PU3NYECKHX CBOMCTB Tell
(muddy3us, TEIIOBOE paCHIMPEHHE Ta30B, SBICHHE HWHEPIUH, W3MEHEHHE CKOPOCTH TIpU
B3aMMOJICMCTBUU Tel, Iepejada JAaBJICHHUS SKUIKOCTBIO M Ta3oM, IPOSBICHUE JeHcTBUSA
arMOC(EepHOTO AaBICHHS, ACUCTBUE MPOCTBIX MEXAHU3MOB): (HOPMYIUPOBATH MPEATIOIOKEHHE
(rumoTe3y) O BO3MOXHBIX pe3ylbTarax HaOJIoeHUl, CaMOCTOSTENbHO COOMpPATh YCTAHOBKY M3
U30BITOYHOTO Habopa 000pyHoBaHMs U (OPMYITHUPOBATH BHIBOJIBI;

IPOBOAMTH HpPSMbIE U KOCBEHHbIE M3MEpEeHMs (PU3NYECKHX BEJIWYMH (PaccTOSIHUE,
IPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Teja, CHIla, TeMIIeparypa, INIOTHOCTh KHUIKOCTH U
TBEPIOrO Tejla, CHUJa TPEHHsI CKOJBKEHHUS, JaBIECHUE BO3[yXa, BbITAJKMUBAIOLIAs CHIIA,
JeMCTBYIONIAst Ha TOTPYKEHHOE B )KUIKOCTh TEJIO, KOA(PPHUIIMEHT MOIE3HOTO ASHCTBHS MPOCTHIX
MEXaHU3MOB) C HCIOJIb30BAaHHEM AHAJIOTOBBIX M LHU(POBBIX MpUOOPOB, 0OOCHOBBIBATH BHIOOP
MeTo/a W3MepeHus, (UKCHPOBaTh TOKa3aHUS NPUOOPOB, HAXOAWTH 3HAYEHUE H3MEpsSeMON
BEJINYMHBI C TIOMOIIBIO YCPETHEHUS PE3yJIbTaTOB CEPUN M3MEPEHUH U OLEHUBAThH MOTPELIHOCTh
WU3MEpPEHHUN;

IIPOBOANTDH HECIIOXKHBIE SKCIEPUMEHTAIIbHBIE UCCIIEA0BAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJINYHH (3aBHCUMOCTH ITyTH PABHOMEPHO JBM)KYIIIETOCS TeJIa OT BPEMEHH JIBUKEHUS TN, CHUITBI
TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOT'O JIaBJIEHUs, KauecTBa 00paObOTKH MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOMAJAW CONPHKOCHOBEHHS TEN, CHJIBI YIPYTOCTH OT
YAJMHEHUs. TPYXXUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00b&Ma MNOrpyKEHHOM YacTh Teiaa M OT
IUIOTHOCTH KHJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TIIyOWMHBI, Ha KOTOPYIO
HOTPYXXEHO TeJo, YCIOBUM IJIaBaHuUs Tell, YCIOBUIl paBHOBECHS pblyara M OJIOKOB): COBMECTHO C
yauteneM (GopMyITUpOBaTh 3a1ady W TUIOTE3y HCCIEAOBAHHS, CAMOCTOSTEIHHO TUIAHWPOBAThH
UCCIIEIOBAaHNE, CAMOCTOSITENIbHO COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY C MCIIOJIb30BAaHUEM
WHCTPYKIINH, MIPEJCTABIATH MMOMyYSHHbIE 3aBUCUMOCTH (PM3UYECKUX BEJMYUH B BHJE TAOIHII U
rpauKOB, OLIEHUBATH MOTPELTHOCTH, IPOBOJUTH BBIBOJIBI I10 PE3yJIbTaTaM MCCIEJOBAHUS;

coOmofaTh MpaBWJa TEXHUKM Oe30macHOro Tpyaa Mpu padboTe ¢ J1abopaToOpHBIM
00opynoBaHUEM;

YKa3bIBaTh MPUHIIUIIBI ACHCTBHS MPHOOPOB U TEXHHUECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOINAIOINECS COCYAbl, OapoMeTp, pblyar, MOJBUKHBIN U HEMOABMKHBIN OJIOK,
HAKJIOHHAS TIOCKOCTh;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUSA H3YYEHHBIX IPHOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX TIPOILIECCOB C HCIOJIB30BAHMEM HMX OMHCAHUS (B TOM YHUCIE: TOIIIUITHHUKH,
YCTPONCTBO BOAOMPOBOAA, THAPABINYECKHI Tpecc, CU(pOH, MAHOMETP, BHICOTOMED, MOPIIHEBOM



HAcoOC, apeoMeTp), HMCHOJb3ys 3HAHUSA O CBOMCTBaX (DU3MYECKUX SBICHUN M HEOOXOIAMMBIC
¢u3nueckre 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMAaTHYHbBIE PUCYHKH HM3YYCHHBIX TEXHHUUYECKHX YCTPOUCTB,
U3MEPUTENLHBIX TPHUOOPOB M TEXHOJOTHYECKUX MPOIIECCOB MPH PEIICHUH Y4eOHO-TTPAKTHYECKUX
3ajau;

OPUBOIUTH HpHUMEPHl (HaXOAWTh HHGOPMALKMIO O TpUMEpax) MPAKTHUYECKOTO
MCIIOJIB30BaHMs (PM3MUYECKUX 3HAHWMN B MOBCEIHEBHOM KHU3HU i oOecriedyeHus] 0e30MacHOCTH
npu oOpamieHun ¢ npudopaMH M TEXHUYECKHMH YCTPOHCTBaMH, COXpaHEHHs 3II0pOBbS U
cOOJIOICHHUS] HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpee;

OCYILIECTBIIATH 0TOOP UCTOYHUKOB MH(pOpMaLUU PU3NIECKOTO copepkanus B lHTepHere,
CaMOCTOSITENIbHO (DOpMyIUpPYsl MOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M MyTEM
CpaBHEHHSI PA3JIMYHBIX HCTOYHUKOB BBIJCIATH HH(POPMALIUIO, KOTOPAs SABJSIETCS IIPOTUBOPEUNUBON
WM MOXKET OBITh HEJJOCTOBEPHOM;

WCTIOJIB30BaTh IMPHU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-HOMYISPHYIO JUTEPaTypy
buznyecKkoro coaep’KaHus, CIPABOYHBIE MaTepuaibl, pecypchl ceTtu HHTepHeT, BiageTh
npuéMaMHu KOHCIIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HMH(GOPMALMU U3 ONHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBIE KPAaTKWE MUCHMEHHBIC W YCTHBIE COOOIICHUS HAa OCHOBE 23
MCTOYHHUKOB HH(OpMaInu PU3NIECKOTO COEPIKAHUS, B TOM YHCIIE MyOIMYHO TPOBOAUTH KPAaTKUE
COOOIICHNST O pe3ynbTarax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAaHWMA, NMPH 3TOM TPAMOTHO
MCIIONIB30BaTh M3YUEHHBIM MOHATHHHBIN ammapar Kypca (U3MKH, COMPOBOXAATH BBHICTYILIICHUE
MpE3EHTALNEN;

IIPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBAHUN pacHpenesiTh OO0S3aHHOCTH B
TpyIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33J]a4aMH, CJICTUTh 32 BBITIOJIHEHUEM TIaHa ICHCTBHIA,
OIICHUBATh COOCTBEHHBIA BKJIAJ B MAESITEIBbHOCTH TPYIIBI, BHICTPAaWBaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBUE, YUUTHIBAS MHEHHE OKPY)KAIOIIHX.

NPEJMETHBIE PE3YJIBTATDI ocBoenus nporpammsl 1o (pU3HKe K KOHILY OOy4eHUs
B 8 KITACCE

[IpenmeTHple  pe3yabraThl Ha  yDIyOJIEHHOM  ypOBHE  JOJDKHBI  OTpaxarb
c(OpMHPOBAHHOCTh y OOYYAOLINXCS] YMEHUI:

HCIIONIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIeCTBA, KPUCTAIIIMYECKHEe U aMOp(dHbIe Tela, HaChIIEHHBIN
M HEHACBHILEHHBIM map, CHocoObl M3MEHEHWs] BHYTPEHHEW HHEPruM, dJIEMEHTapHbIN
ANIEKTPUYECKUH 3apsill, IPOBOJHUKH, MOITYIPOBOJHUKH, AUIEKTPUKH, HCTOYHUKN TIOCTOSIHHOTO
TOKa, 3JIEKTPUYECKOE U MAaTHUTHOE T10JIs, ONTHYECKas CUCTEMA) U CUMBOJIUYECKUH S3bIK (PU3UKU
IpU PELIeHNN YYeOHBIX U MPAKTUYECKUX 3a/1a4;

paznuuarh SBJIEHUs (TEIUIOBOE pacIlIMpeHue (CKaThe), TeIUIOBOE pPaBHOBECHE,
MIOBEPXHOCTHOE HATSHKEHHWE, CMauyMBaHUE, KAllWJUIAPHBIE SIBJICHUS, MCIIAPEHME, KOHJEHCAIus,
IUTaBJIEHUE, KpUCTAJUIM3allMsl, KWIIEHHWEe, CIOCOObl Terjonepenayd (TeIIonpoOBOAHOCTb,
KOHBEKLIUS, HM3JIy4€HHUE), TEIUIOBbIE IOTEpH, 3JEKTPU3aLUs Tell, B3aUMOJAEHCTBHE 3apsloB,
JENCTBUS IEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMblKaHWE, B3aMMOJEHCTBUE MAarHUTOB, JEWUCTBUE
MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM) 110 OIIMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHUE;

pacro3HaBarh MPOSBIEHUE U3YUEHHBIX (DU3UYECKUX SIBICHHUH B OKpYXaroIeM MUpe (B TOM
ymciie pusndeckue SBICHUS B MPUPOJE: TOBEPXHOCTHBIE U KalUJUISIPHBIE SIBIEHUSI B MPUPOJE,
KPHUCTAJUIBI B IpUpoJie, n3nydeHue CosHIa, 3aMep3aHne BoI0EMOB, MOPCKHE OpH3bl, 00pa3oBaHKe
pOCHI, TyMaHa, WHEs, CHEra, JJIEKTpUYECKHE SBICHHUSI B arMocdepe, IIEKTPUYECTBO >KUBBIX
OpPraHMU3MOB, MAarHUTHOE TOJe 3eMiI, Jpeld MOIOCOB, POJIb MArHUTHOTO TOJIA JUIS KHU3HH Ha
3emJie, MOJIIPHOE CUSTHUE), IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/lauy B yUeOHYIO, BBIIEISTh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;



OIUCBIBAaTh M3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBICHMS, UCIONB3Yd (PU3HUYECKHE
BEJINYMHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPrHsi, KOJMYECTBO TEIUIOTHI, paboTa rasa, ynenbHas
TEIUIOEMKOCTh BELIECTBA, yAeIbHAs TEIUIOTa IUIABJIEHUS, yJelbHas TEIUIoTa MapooOpa3oBaHMus,
yAeIbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3()(PUIIMEHT MONE3HOr0 ACWCTBUS TEIJIOBOM MAIIWHBI,
OTHOCHUTENIbHAsl BIAXHOCTh BO3JlyXa, JJIEKTPUUYECKUH 3apsj, Cuja TOKa, 3JIEKTPHUYECKOe
HaNpsDKEHUE, CONPOTUBIEHUE IMpoBOAHMKA, JJIC B 1iemM MOCTOSHHOIO TOKA, AIEKTPUYECKOE
y€IbHOE COIPOTHUBIICHHUE BEIlECTBA, pad0Ta U MOIIHOCTb JIEKTPHUUECKOI0 TOKa), IPU ONUCAHUU
NPaBUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOIb3yEMbIX BEIMYHMH, UX 0003HAUCHHS M €JUHULIBI
(GU3NYEeCKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILME JAHHYK (U3MYECKYIO BEIMUYUHY C
JPYTUMH BEJIMYUHAMHU, CTPOUTH TPaPUKH N3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH;

XapaKTepU30BaTh CBOICTBA Tell, PU3NUECKUE SBIECHUS U IIPOLECCHI, UCIIOIb3Yysl OCHOBHBIE
MIOJIOKEHUST MOJIEKY/ISIPHO-KHUHETUUECKONM TEOpUU CTPOEHMSI BELIECTBA, YPAaBHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXPAaHEHHs IEKTPUUECKOTo 3apsija, 3akoH KyloHa, NpUHLMII CyNeprno3uLuu
AIEKTPUYECKHX IOJIeH, 3akoH OMa [t ydacTka 1enw, npasuia Kupxroda, 3akon Oma J1s mostHoM
uenu, 3akoH Jlkoyns-JIeHna, 3akOH COXpaHEHUs SHEPruH, NPU ITOM pa3iuyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA M €0 MaTEeMaTHUECKOE BBIPAKEHHE;

CTPOUTH NIPOCThIE (PU3MUECKUE MOJEIM PEAbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUM,
BBIJIETISITH IIPU 3TOM CYIIIECTBEHHbIE U BTOPOCTENIEHHBIE CBOICTBA OOBEKTOB, IIPOLIECCOB, SIBJICHUIH,
OPUMEHATh GU3NUECKHUE MOJENH i OOBSICHEHUS (PU3NYECKUX MPOLECCOB U peIleHHs] y4eOHbIX
3azau;

00BACHATH (PU3NYECKUE SIBICHUSI, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHMCJIE U B KOHTEKCTE
CUTYalMi IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, U pelliaTh KaueCTBEHHBIE 3aja4k, B TOM YHCIIE
TpeOyroIIKe YUCIEHHOIO OLIEHUBaHUS XapaKTEePHBIX 3HaU€HUM (U3NUYECKUX BEJIWYHH, BHIOUPATh
($U3NYECKYI0 MOZEIb, BBISIBIATH PUUMHHO-CIEICTBEHHBIE CBS3M U BBICTPAUBATh JIOTUYECKYIO
LEMOYKY PpACCYXJIEHUM C UCIOJIb30BAaHUEM H3YYEHHBIX CBOWCTB (DU3MYECKUX SIBICHHIH,
($u3HYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIENEH;

pemartb pacyéTHble 3a/aud (C MCIOJIb30BaHUEM 2—3 ypaBHEHHI) MO HM3y4yaeMbIM TeMaM
Kypca Gu3ukd, BbIOMpas (U3MUECKYI0 MOJENbh C KCIOJB30BAHUEM 3aKOHOB U (OpMyd,
CBSI3bIBAIOLIMX (DPU3MYECKHE BEIMUYUHBI, 3alHChIBATH KPATKOE YCIOBUE M Pa3BEPHYTOE peIICHUE
3a/laud, BBIABJIATH HEAOCTAIOLIME WM M30BITOYHBIE J1aHHbIE, OOOCHOBBIBaTh BBIOOp METOIA
pelleHuss 3aJadd, MCIOIb30BaTh CIPABOYHBIE JAHHBIE, NPUMEHATH METOABI aHaIU3a
pa3MepHOCTEN, HCMOJB30BaTh  rpadUyecKre  METONIbl  PEIICHHs  3a7ad, MPOBOIAUTH
MareMaTu4yeckue mpeoOpa3oBaHUsl W pacy€Tbl, OLIEHUBATh PEATUCTUYHOCTH MOTY4YEHHOTO
3Ha4eHMs] (PU3MYECKOM BEIMYMHBI U ONPEAENATh pPa3MEPHOCTh (PU3UYECKOW BEIUYUHBL,
MIOJIy4YEHHOW IIPH PEIICHNH 3a]1a4u;

pacrno3HaBarh IpoOJIeMbl, KOTOPHIE MOYKHO PEIINUTh MPU NOMOIIN (PU3UUECKUX METOAOB, U
npeasiaratb OpUEHTHUPOBOUHBIA CHOCOO pelleHHs, B ONMCAHWU HCCIEIOBAHUS pPacllO3HaBaTh
IIPOBEPSIEMOE MPETON0KEHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOTYUEHHBIN pPe3ybTar;

MIPOBOAMTD OMBITHI O HAOIIOACHUIO (PU3MUECKUX SIBICHUM UM (GU3NUYECKUX CBOMCTB TeJ
(KanWJUISIpHBIE SBJIEHUS, 3aBHUCHUMOCTh JABJIEHUS BO3/lyXa OT €ro o0béMa W TemIeparypsl,
CKOPOCTH TIpoliecca OCTbIBaHMS (HarpeBaHusl) INpPU U3IYYEHUU OT I[BeTa H3Iyvarolei
(mornoaromniel) MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOABI OT TEMIIEpaTyphbl >KUJIKOCTH H
wionaad €€ IMOBEPXHOCTH, DJIEKTPU3alus Tel W B3aUMOJAEHUCTBUE IEKTPUUYECKUX 3apssioB,
B3aMMOJICWCTBHE ITOCTOSHHBIX MAarHWTOB, BHU3yaJM3allMs MarHUTHBIX I[OJIEH MOCTOSHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOIO IO HAa NPOBOAHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA ANIEKTPOJBUTATEINSI TOCTOSHHOIO TOKA): (POPMyIUpOBaTh MPOBEPSIEMOE MPEATIONIOKEHNE
(rUmoTe3y) O BO3MOXHBIX pe3ylbTarax HaOJIoeHul, CaMOCTOSTENbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 000PYI0BaHMsI, ONIUCHIBATH X0/ ONbITAa U (OPMYIIMPOBATH BHIBOJBI;

IPOBOAMTH MpsSIMble W KOCBEHHBbIE H3MEpeHHs] (PU3MUECKUX BEJIMYMH (TeMIeparypa,
OTHOCHUTEIIbHAS BIIAXKHOCTD BO3/1yXa, CHJIa TOKA, HAIIPsKEHUE, ylelbHasl TeMIOEMKOCTh BELECTBA,
COIIPOTHBIICHHE MPOBOJHMKA, pab0oTa W MOILIHOCTH DJIEKTPUYECKOTO TOKA) C HCIOJIb30BAaHHEM
AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpPEHUs, (PUKCHUPOBATh



NIOKa3aHUsl NMPUOOPOB, HAXOAWUTH 3HAYEHUE H3MEPAEMON BEIUMYMHBI C MOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHHI U OLIEHUBATH MOTPELIHOCTh H3MEPEHHIA;

IPOBOAMUTH 3KCIIEPUMEHTAJIbHBIE HCCIIECAOBAaHMS 3aBUCUMOCTEH (M3NYECKHX BEJIMYUH
(3aBHCHMOCTD JTaBJIICHUS BO3/yXa OT €ro 00bEéMa M HArpeBaHUS WM OXJIAXACHUS, UCCIeI0OBaHNE
ABJIEHHUA TEIJIOOOMEHAa TIpU CMEIIMBAaHUM XOJOAHOM U ropsueil BOIBI, 3aBUCUMOCTb
COIIPOTHBIICHHS TPOBOIHUKA OT €ro JJIMHBI, IUIONIAJX IONEPEYHOr0 CEYCHHS M YIACIbHOTO
COIIPOTHBIICHHS] BELIECTBA IPOBOAHMKA, CHJIBI TOKA, HPOTEKAIOLIEro 4epe3 HPOBOAHMK, OT
HanpsHKEHUsS. Ha TPOBOIHUKE, MCCIIEI0BAHUE TI0CIEI0BATEILHOIO U NapaIeIbHOTO COSTUHEHUI
IPOBOJAHUKOB): COBMECTHO C YyduTesleM (OpMYIHMpOBaTh 3ajadyy U THUIOTE3Y HCCIEI0BaHHUA,
CaMOCTOSITENILHO TIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIBHO COOMPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAaHUEM HWHCTPYKLIMH, MPEICTABIATh IOJYYEHHbIE 3aBHCUMOCTHU
($u3nUeCKUX BETUYMH B BUJE TAOIHI U TpahUKOB, OLIEHUBATH MOTPEIIHOCTH, IIPOBOIUTH BHIBOBI
10 pe3yJabTaTaM UCCIICA0BaHMS;

coOJIroIaTh MpaBmiia Oe30MacHOTo Tpy/a Mpu padboTe ¢ 1adopaTopHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh IPUHLUIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB C UCTIOIb30BaHNEM HX OMHMCAHUS (B TOM YHCIIE: CUCTEMA OTOILICHHS
JIOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CYETUUK 3IEKTPUUECKON SHEPTUH,
ANIEKTPOOCBETUTENbHbIE  IPUOOpPBI,  HArpeBaTeNIbHbIE  AJIEKTPONPUOOPBHl  (IPUMEpHI),
IOPEIOXPaHUTENIN U UX INPUMEHEHHE B OBbITy M TE€XHUKE, IPUMEHEHHE MOCTOSHHBIX MAarHuTOB,
AIIEKTPOMArHUTOB, AJIEKTPOIBUIATENb IMOCTOSIHHOTO TOKa), HCIIONB3ysd 3HAaHUS O CBOMCTBax
bu3nUecKux sIBICHUH, HE0OX0JUMbIe (PU3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

pacro3HaBarh MPOCThIE TEXHUYECKHE YCTPOHCTBA U H3MEPHUTEIbHBIE TPHOOPHI IO CXEMaM
U CXEMaTHUYHBIM pPHCYHKaM (KMJIKOCTHBIH TEpMOMETp, TEepMOC, HCHUXPOMETP, TUIPOMETP,
JIBUTATENIb BHYTPEHHEIO CTOPAHMsI, IEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBI AIEKTPHUECKUX
Lernel ¢ MmociaeloBaTeNIbHbIM U MapajulebHbIM CO€AMHEHUEM 3JIEMEHTOB, pasinyasi YCIOBHbIE
0003HAYCHUS FIEMEHTOB AIEKTPHUECKUX IIETICH, UCIIOIb30BaTh CXEMbI M CXEMAaTHYHBIC PUCYHKH
U3yUYCHHBIX TEXHUUYECKUX YCTPONCTB, U3MEPUTENILHBIX TPUOOPOB U TEXHOJOTHUECKUX MTPOLIECCOB
IPY PEUICHUN YIeOHO-IIPAKTUIECKHX 3a/1a4;

IPUBOIUTH IpUMEpbl (HaXOAWTh MHGOPMALKIO O TpUMepax) MPaKTHUYECKOro
UCTIONb30BaHMsI (PM3MUECKUX 3HAHWN B TIOBCEIHEBHOW YKU3HM /ISl 00eCTiedeHns1 0e301MacHOCTH
npu oOpamieHun ¢ npudopaMM U TEXHHUUECKUMH YCTPOMCTBAMH, COXPAaHEHMs 3J0pPOBbS U
COOJTIOIEHUS] HOPM KOJIOTHYECKOTO TTOBEIEHUS B OKPYKAIOIIEH Cpese;

OCYILECTBIIATh IMOMCK HUHpopMaiuun B MHTepHeTe, caMOCTOATEIbHO (HOpMyIUpys
TIOVCKOBEIH 3arpoc, Ha OCHOBE UMEIOIINUXCS 3HAHUI M CPABHEHUS JOMOJTHUTEIHHBIX HCTOYHUKOB
BBIJICJIATH MHPOPMAIMIO, KOTOpast SIBISETCS TPOTUBOPEUHUBOM UM MOXKET OBITh HEZOCTOBEPHOI;

WCIIOJIB30BaTh TPU BBITIOJHEHWH YYEOHBIX 3aJaHUN HAyYHO-TIONYISIPHYIO JIUTEparypy,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTu VIHTepHeT, BiaieTh NpHUEMaMH KOHCIEKTUPOBAHMS
TEKCTa, peoOpa3zoBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3JlaBaTh COOCTBEHHBIE ITMCBMEHHbIE M KpaTKHe YCTHbIE COOOIIeHHs, 00001mas
UHPOPMAITUIO M3 HECKOJBKHX HCTOYHHUKOB, B TOM YHCIE MyOJUYHO MPEACTABISATH PE3yIbTaThl
NPOEKTHONM WJIM HCCIIEOBATENbCKOW JIeATEbHOCTH, NPU 3TOM TPaMOTHO UCIIOJIb30BaTh
W3yYCHHBIN MOHATUIHHBIN anmapar Kypca GU3UKH, COIPOBOXKIATh BBICTYIUICHHE TPE3EHTAINEH;

IpPU BBHINOJIHEHUH YYeOHBIX TPOEKTOB M MCCIEJOBAaHUM (U3UUECKHUX IPOLIECCOB
pacrpenensTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBHHU C TIOCTABICHHBIMHU 3a/1a4aMH, CISIUTH 32
BBINOJIHEHUEM IIJIaHa JEWCTBUI W KOPPEKTHPOBATh €ro, OLEHHBATh COOCTBEHHBIM BKIaa B
NeSITeTTbHOCTH TPYIIIBI, BRICTPAHBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHUE, IIPOSIBIISISI TOTOBHOCTH
pasperniaTb KOH(QIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI ocBoenust mporpamMmsl 1o (pusuke K KOHIy 00ydeHus
B 9 KJIACCE

[IpenmerHsle  pe3ynpraThl  Ha  yIIYOJEHHOM  YpOBHE  JIOJDKHBI  OTpa)kaThb
c(OpPMHUPOBAHHOCTb y OOYYAOLINXCS] YMEHHUI:



UCIOJIBb30BaTh MOHATHS (CHCTEMA OTCUETA, OTHOCUTENIBHOCTh MEXAHUYECKOIO JIBUKEHN,
HEBECOMOCTh U TMEperpy3kd, LEHTP THKECTH, MEXaHHYECKHE BOJIHBI, 3BYK, MHOPa3ByK U
YIBTPA3BYK, JIE€KTPOMAarHUTHBIE BOJIHBI, PEHTT€HOBCKOE M3JIy4€HHE, IIKajJa IeKTPOMarHUTHBIX
BOJIH, HICTOYHUKHU CBETa, OJIM30PYKOCTh M JAITbHO30PKOCTh, CIEKTPHI UCITYCKAHUS M MOTJIOICHHUS,
anb(a-, Oera- M raMma-u3JIy4eHHs, M30TOIBI, SAEpHAs M TEPMOsIEpHas HHEpreTuka) Hu
CHUMBOJIMYECKHH A3BIK (PU3UKU NPU PELICHUH YIeOHBIX U MPAKTUYECKUX 3a]1ay;

pasnuyarh sBICHHUA (PAaBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJIMHEHHOE MABHMKEHHE,
PaBHOYCKOPEHHOE TIPSMOJIMHEWHOE JBWKCHHE, CBOOOAHOE TMAJECHUE TeN, JBM)KEHHE TIO
OKPYXXHOCTH, B3aUMOJICHCTBHE TE€J, PABHOBECUE MATEPUAIILHOM TOUYKH, PEaKTUBHOE IBM)KEHHE,
HEBECOMOCTh, KojeOareiabHOe JBIKEHHE (FapMOHUYECKHE, 3aTyXalollue, BBIHYXICHHBIC
Koje0aHusl), PE30HAHC, BOJHOBOE JBI)KEHHE (pacnpoCTpaHEHHE M OTpPaKeHHE 3BYKa,
uHTephepeHIMs ¥ IUQpPaKUUs BOJH), NPSIMOJIMHEHHOE pacIpoCTpaHEHHE, OTPaXKCHUE U
IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3JIoKeHUe 0eJIoro cBeTa B CIIEKTP
U CIIOKEHUE CIEKTPAJbHBIX I[BETOB, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENWYaToro CeKTpa N3Iy4eHHUs) 110 ONMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIbITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE,

pacro3HaBarh [IPOSIBIEHUE U3YUEHHBIX (PU3UUYECKUX SIBICHUH B OKpYXaroleM MUpe (B TOM
ymciie (pU3MYecKue SBICHUSI B NPUPOJE: NPUIUBBI U OTJIMBBI, JABMKeHUE IutaHeT ColnHeyHOU
CHUCTEMBl, PEAKTHBHOE JBI)KEHHE J>KUBBIX OpPraHU3MOB, BOCHpPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHE, CEICMUUYECKHE BOJIHBL, IlyHAaMH, X0, LIBETa TeJl, ONTUYECKHE SBJICHUS B IPUPOJE,
Ouosiornyeckoe JAEUCTBUE BUAMMOIO, YIBTPA(QHOIETOBOIO M PEHTIEHOBCKOTO W3IIyYeHHH,
€CTECTBEHHBIN paJl0aKTUBHBIN (POH, KOCMUYECKUE JTyUH, PaJUOAKTUBHOE U3JIy4E€HUE TPUPOIHBIX
MHUHEpaJIOB JIeHCTBUE PaIMOAKTUBHBIX U3TyYEHUH HAa OPraHU3M YelloBeKa), IPU ATOM IEPEBOANUTh
NPaKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACTATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UIECKUX
SIBJICHUM;

OIMCHIBAaTh M3YyYCHHBIE CBOMCTBA TN M (PU3MUECKUE SIBICHHS, MUCTONB3YS (hU3nyecKue
BEJINYMHBI (CpEIHASA U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
NepeMEelIeHHEe I[P PaBHOYCKOPEHHOM IPSMOJMHENHOM JIBJKEHUH, YIJIOBask CKOPOCTh,
LEHTPOCTPEMUTENILHOE YCKOPEHHUE, CHJIa TPEHUs, CUja YINPYroCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJIHOTO IMaJIeHUs, BEC Tela, HUEHTP TSKECTU TBEPJOTO Tejla, UMIYIbC Tela, UMIYIbC CUIIbI,
MOMEHT CHJIbl, MEXaHU4eCcKasi paboTa U MOIIHOCTb, IOTEHLMAIbHAS SHEPI U Teja, OIHATOro Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHIMaJIbHAs SHEPrus CXKaToW MNpYXKUHBI, KMHETUYECKash JHEprus,
NOJIHAasE MeXaHW4ecKas SHeprus, MepuoJl W 4YacToTa KosieOaHWM, Mepuoj] MareMaTH4eckoro u
IPY)KMHHOTO MAasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa,
MIOKAa3aTellb MPEeIOMJICHUs Cpelibl), IPU ONMUCAHUU NPaBHIIBHO TPAKTOBATh (PU3UUYECKUI CMBICI
MCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUEHUS U €UHUIIBI (PU3HMUECKUX BETUYUH, HAXOIUTh (POPMYIIbI,
CBSI3bIBAIOLIME JIAaHHYI (U3MYECKYIO0 BEJIWYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH IpaduKu
M3YUYEHHBIX 3aBUCHMOCTEHN (U3NYECKUX BETUYMH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBIEHUS U IPOLECCHI, UCIOJIb3YS 3aKOH
COXPAHEHUsl SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHLIUI CYNEPIO3ULIUUA CUJI, TPUHIUI
OTHOCUTENBHOCTH [anmies, 3akoHel HBIOTOHA, 3aKOH COXpAaHEHHsS HUMIYIbCA, TEOPEMY O
KMHETUYECKON 3HEPIUH, 3aKoH ['yka, 3akoH bepHyIiu, 3aKoHbl OTpaskeHUs U IPETOMIICHUS CBETA,
(dopMyny TOHKOM JMH3BI, IUIAHETApHYIO MOJENb aroMa, HYKJIOHHYIO MOJEeNb aTOMHOIo sjpa,
3aKOHBI COXPaHEHHUSI 3apsII0BOTO U MaCCOBOTO YUCEIN MPU SJIEPHBIX PEAKIIMSIX, IPU 3TOM pazndaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U €T0 MaTeMaTH4YeCKOe BhIPaKEHUE;

CTPOUTH PU3NYECKUE MOJIENIN PeaIbHbIX 00BEKTOB, IPOLIECCOB U SIBIIEHUH, BBIICIATH IIPU
3TOM CYIIECTBEHHBIE M BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB, MPOILIECCOB, SBJICHUN, IPUMEHSAThH
buznyeckrue Moaenu 1 00bsICHEHHS] PU3NYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a71au;

OOBACHATH (PU3UUECKUE SBJICHHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE B KOHTEKCTE
CUTYaIMil IPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, U peliaTh KaueCTBEHHBIE 33a4H, B TOM YHCIIe
TpeOyIoIIKe YUCIEHHOTO OLIEHUBAaHUS XapaKTEePHBIX 3HAUCHUH (PU3NUECKUX BEJIWYHH, BHIOUPATh
(bu3NYeCKyI0 MOZENb, BBISIBIATH MPUUUHHO-CIEICTBEHHBIE CBS3M U BBICTPAUBATh JIOTUYECKYIO



IEMOYKY PAaCCYXACHUN W3 2—3 IIaroB ¢ HCIOJb30BAaHUEM HW3YYCHHBIX CBOWCTB (DHM3UYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJIETIEH;

pemiath pacy€THbIE 3a/Jaud 10 H3Yy4aeMbIM TeMaM Kypca (U3UKH, BBIOUpas
COOTBETCTBYIOIIYIO (PU3MUYECKYIO MOJIENb C UCIIOJIb30BAaHHEM 3aKOHOB U (POPMYII, CBS3BIBAIOIINX
buznyeckre BeTMYHHbI, 3aIIMCHIBATH KPATKOE YCIOBUE U pa3BEPHYTOE PEILICHUE 3a/1a4H, BBISBIISTD
HEJIOCTAONINEe WIM HM30BITOUHBbIE JaHHBbIE, OOOCHOBBIBATH BHIOOp METOJAa PELICHHS 3a1ayH,
MCIIOJIb30BaTh CIIPABOYHbIC JaHHBIE, IPUMEHSATh METOJbl aHAIM3a PA3MEPHOCTEH, UCIIOIb30BaTh
rpaduvecKre METOIbI PEIICHHS 3a/1a4, TPOBOJUTH MaTreMaTn4eckie mpeodpa3oBaHus U pacyEThl,
OLICHUBATh PEATUCTHUYHOCTh IOJIYYEHHOTO 3Ha4eHUs (U3MYECKOW BEIMYMHBI U OIpENesiTh
pasMepHOCTh (PU3UUECKON BEIIMYHHBI, TOTYYCHHOU MPH PELICHUN 33/1a4H;

pacrno3HaBarh IpOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPU NOMOIIU (PU3UYECKUX METOMIOB, U
npeiaratb OpUEHTHUPOBOYHBIN CHOCOO pelIeHHs, B ONMCAHMM MCCIEIOBAaHUS PACIIO3HABATh
IpoBepsieMOe MPEAINoyioKeHue (TUIOTe3y), OLEHUBATh MPABUIBLHOCTH MOPSJIKA IMPOBEICHUS
UCCJIEZIOBAHUS, UHTEPIIPETUPOBATH [IOJyUYEHHBIN PE3YIIbTAT;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO PU3NYECKUX SBICHUN WU (PU3UYECKUX CBOMCTB Tel
(u3yyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPIUH, 3aKOHA COXPAHEHUs
UMIyNbca, AeCcTBUE 3aKkoHa bepHysii U BOSHUKHOBEHHE MOABEMHON CHUIIBI KPbLIa, 3aBUCUMOCTD
nepuofa KoieOaHWW TNPYKWHHOTO MAasTHHKA OT MAacChl Ipy3a W IKECTKOCTU TPYKHHBI M
HE3aBHCHMOCTh OT aMILTUTYJbl MaJlbIX KOJICOaHW, MPSMOIUHEHHOE paclpoCTpaHEHUE CBETa,
paznoxeHue Oeloro CBeTa B CHEKTpP, W3YYEHHE CBOMCTB M300pa’k€HUs B IJIOCKOM 3€pKalle U
CBOMCTB M300pakeHUs IIpeaMeTa B coOMparonieil TnH3e, HaOMI0IeHNE CIUIOIIHBIX U IMHEHYaThIX
CIIEKTPOB M3IIy4YeHHs): GOPMYIUPOBATh MPOBEPSEMOE MIPEANOIOKEHUE (TUIIOTE3Y) O BOZMOKHBIX
pe3ynbraTax HaONIOACHUM, CaMOCTOSITENIbHO COOMpATh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUSsl, ONMCHIBATE X0 OTBITa U (POPMYIUPOBATH BHIBOJIBL;

MPOBOJIUTh MPH HEOOXOAMMOCTH CEpPHUI0 NPSIMBIX H3MEPEHUU, OMpedeNsis cpenHee
3HaYEHHE U3MEPSIEMOMN BEMUYMHBI U OIPENEsisl MOTPEIIHOCTh PE3YIBTATOB MPSIMBIX U3MEPEHUI,
000CHOBBIBaTh BEIOOP crioco0a n3MepeHust (M3MEPUTEIILHOTO Iprbdopa);

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMUHH (CPEIHSISI CKOPOCTh U YCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHUE CBOOOIHOTO MaeHHUs], )KECTKOCTD MPYKUHBL,
K03(ppUIIMEHT TpEeHHs CKOJBXEHUs, MeXaHW4eckas padoTa M MOUIHOCTb, 4acTOTa U MEPUOJ
KoJe0aHUi MaTeMaTHYeCKOro U MPYKUHHOTO MasiTHUKOB, (JOKYCHOE PacCTOsSHUE coOHparolieit
JIMH3BI ¥ €€ ONTUYECKas cujla, paJloaKTUBHBIN (DOH) C HCIIOIb30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpoB: 000CHOBBIBATH BEIOOP METO/Ia U3MEPEHUS, IIIAHUPOBATh U3MEPEHMSI, CAMOCTOSTENILHO
coOuparh IKCHEPUMEHTAIbHYIO YCTAHOBKY, BBIYMCIATh 3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH
MOJIyY€HHBIE PE3YAbTAThl, OLICHUBAs! TOTPEITHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHHUI;

MIPOBOJIUTh 3KCIIEPUMEHTAJIbHBIE HCCIIEIOBAaHUS 3aBUCUMOCTENH (U3NYECKHUX BEJIUYHMH
(3aBUCUMOCTh MYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM JIBIKEHHH 0e3 HadaJllbHOM CKOPOCTH,
3aBUCHUMOCTb CHJIbI TPEHUSI CKOJIBXEHUS OT CHJIbl HOPMAJILHOTO JIaBJIECHMS, IEpHosa KojaeOaHui
MaTeMaTH4eCKOT0 MasTHHKAa OT JJWHBI HUTHU, OMpEeAeNieHHE YCKOPEHHUs CBOOOJHOTO MaJCHUS,
HCCJIEJIOBAHNE M3MEHEHUS BEIMUMHBI U HalpaBJI€HUS MHAYKLIMOHHOTO TOKA, 3aBUCUMOCTh yIja
OTPpaXEHHUs CBeTa OT yIvla MaJCHMs, yIia MPEeJIOMJIEHUs OT yIla MaJeHUs CBETOBOIO Jy4a,
HCCJIEJIOBAHNE TPEKOB: U3MEPEHNE SHEPTUU YaCTUIIBI IO TOPMO3HOMY ITyTH (110 GoTorpadusim)):
COBMECTHO € yuuTeneM (opMyIupoBaTh 3aJadyy U THUIOTE3y HCCIIEAOBaHHs, CaMOCTOSTEIbHO
IUTAHUPOBATh HUCCIIEJJIOBAHHUE, CAaMOCTOSITENIbHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
MPEJCTABISATh TMOTYYCHHBIE 3aBUCUMOCTH (DM3MUYECKUX BEJIMYMH B BUAE TaONUIl U TPaduUKOB,
OILICHMBATh MOTPELTHOCTH, TPOBOJIUTH BBIBOABI IO PE3YNIbTAaTaM UCCIEI0BaHUS;

coOJroIaTh MpaBmiia 6e30MacHOro Tpy/a Mpu padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

XapaKTepHU30BaTh MPUHIIUIIBI JCHCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB 1
TEXHOJIOTMUECKHUX IPOLIECCOB C MCIONb30BAHMEM MX ONUCAHUSA (B TOM YHCIE: CHUAOMETD,
JATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHsI, paKeTa, 3X0JIOT, OYKHU, MIEPUCKOII, (OTOoAaIapar,
MHUKPOCKOII, TEJIECKOM, ONTHYECKHUE CBETOBOABI, CIIEKTPOCKOII, TO3UMETp, Kamepa BuibcoHa),
UCIIONB3yd 3HAHUS O CBOWCTBax (U3MUECKUX SIBIEHUH U HeoOXoaumble (u3ndyeckue



3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMbl M CXEMAaTWYHbIE PHCYHKH W3YyYCHHBIX TEXHHYECKHX
YCTPOUCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOIOTHYECKUX MPOIECCOB MPU PEUICHUH y4eOHO-
NPAaKTHYECKHUX 3a]a4, ONTHYECKUE CXEMBI JUI TIOCTPOCHUS N300paKEHUH B IJIOCKOM 3€pKaje
coOuparoIe JTMH3eE;

OPUBOAWUTH HpUMEpHl  (HAaXOOWTh HHPOPMAMIO O MpUMepax) NPaKTHYECKOTO
UCTIOJIb30BaHMsI (PM3UYUECKUX 3HAHHMN B MOBCEIHEBHOW YKU3HH JJIsl 00ecredeHns: 0e30MacHOCTH
npu oOpamieHuu ¢ NpuOOpaMH M TEXHUYECKHMH YCTPOHCTBAMM, COXPAHEHHS 310pOBbS U
COOJTIOIEHUS] HOPM 3KOJIOTHUECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpene;

OCyHIECTBIAT, NOUCK HH(opmanuu B MHTepHeTe, caMoCTOATENBHO (HOPMYIHPYS
MIOMCKOBBIN 3aIPOC, HAXOMUTH MTyTH OMPEISICHUS TOCTOBEPHOCTH MOTYYCHHON HH(OpMAIUU Ha
OCHOBE MMEIOIINXCS 3HAHUI U TOTTOJTHUTEIBHBIX HCTOYHUKOB,;

UCIOJIB30BaTh IPU BBHINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TIONYISPHYIO JIUTEparypy,
CIIpaBOYHBIC Marepualibl, pecypchl ceTd VHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTHPOBAHHS
TEKCTa, IpeoOpa3oBaHus HH(GOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3maBarh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOILICHUSI HA OCHOBE MH(MOPMAINH W3
HECKOJbKMX  HMCTOYHUKOB, IYOIMYHO  MPEACTABIATh  PE3YJIbTaTbl  IPOEKTHOM MU
MCCIIE0BAaTEIILCKOM IESTETBHOCTH, TIPH 3TOM TPAMOTHO UCIIOJIb30BaTh U3YYCHHBIH MOHATHHHBIHN
anmapar u3y4aeMoro paszieia (U3UKH M CONPOBOXKIATh BHICTYIUICHHE MPE3CHTALUEH C yaéToM
0COOCHHOCTEH ayJUTOPHH O0YYAIOIIUXCSL.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue paszaenoB u tem | KonmdectBo DnekTpoHHbIe (HU(PPOBHIC)
/11 MIPOTPaMMBI 4acoB 00pasoBarebHbIE PECYPChI
Pa3gen 1. ®usnka u ee poJib B 8
TMO3HAHHM OKPY:KAIOIIEro MUpa
1.1. | ®usnka — HayKa 0 IpupoJie 2 https://lesson.edu.ru/03/07
1.2. | ®usnyecKre BeTUINHBI 4 https://lesson.edu.ru/03/07
1.3 | EcrecTBEeHHO- HAay4HBII METON 2 https://lesson.edu.ru/03/07
TIO3HAHUS
Pasnea 2. [lepBoHavajibHbIe 7
CBe/IEHHsI 0 CTPOEHUH
BelllecTBa
2.1. | Ctpoenue BemiecTna 2 https://lesson.edu.ru/03/07
2.2. | JIBmwxeHuEe U B3aUMOJICHCTBHE 4 https://lesson.edu.ru/03/07
YaCTHI] BEIIECTBA
2.3. | Arperarable COCTOSTHUS 1 https://lesson.edu.ru/03/07
BEIIECTBA
Paznen 3. /IBu:kenue u 34
B3aMMOJeiiCTBHE TeJl
3.1. | MexaHuueckoe TBUKEHHE 10 https://lesson.edu.ru/03/07
3.2. | UHepnus, Macca, TUIOTHOCTh 9 https://lesson.edu.ru/03/07
3.3. | Cuna. Buasl cun 15 https://lesson.edu.ru/03/07
Pasnen 4. /laBienne TBepabIX 28
TeJ, JKHIKOCTEeil M ra3oB
4.1. | Hasnenue. [lepenaya naBneHus 5 https://lesson.edu.ru/03/07
TBEPBIMHU TEJIAMH, KUIKOCTSIMU
U razamu
4.2. | JlaBnenue KUAKOCTH 6 https://lesson.edu.ru/03/07
4.3. | AtmMocdepHoe naBiIeHHe 5 https://lesson.edu.ru/03/07
4.4. | [elicTBH€ KUIKOCTH M Ta3a Ha 12 https://lesson.edu.ru/03/07
MOTPY)XEHHOE B HUX TEJIO




Ne HaumenoBanue pasnenos u teM | KonuuectBo OnekTpoHHbIE (LU(DPOBHIE)
/11 IPOTrpamMMbI JacoB 00pasoBarebHbIE PECYPCHI
Pa3nen 5. PaGora u MOIIHOCTD. 19
JHeprust
5.1. | PabGora u MOIIHOCTh 6 https://lesson.edu.ru/03/07
5.2. | IlpocThie MEXaHU3MBbI 8 https://lesson.edu.ru/03/07
5.3. | Mexanuueckasi SHEprusi 5 https://lesson.edu.ru/03/07
IloBTOpeHue 6
OO011ee KOJTMYECTBO YaCcOB 102
8 KJIACC
Ne Haumenoanue paznenoB u tem | KomnuectBo DnexTpoHHbIe (ITUPPOBHIC)
/1 IPOTPAMMBEI 4acoB 00pa3oBarebHbBIC PECYPCHI
Pasnea 1. TensioBble siBjieHHs 39
1.1. | CTpoeHnue u cBoiicTBa 6 https://lesson.edu.ru/03/08
BelllecTBa
1.2. | TenioBbIe mpoiecchbl 33 https://lesson.edu.ru/03/08
Pa3nen 2. DaekTpuyeckue u 58
MATHUTHbBIE SIBJICHUSI
2.1. | DaekTpu4eckue 3apsjabl. 9 https://lesson.edu.ru/03/08
3apsKeHHbIE TeJIa U UX
B3auMoJaelcTBHE
2.2. | IocTOSIHHBIH YTeKTPUYECKHUI 31 https://lesson.edu.ru/03/08
TOK
2.3. | MarHuTHbIe SIBJI€HHS 11 https://lesson.edu.ru/03/08
2.4. | DJaeKTpOMAarHMTHasi MHAYKIUS 7 https://lesson.edu.ru/03/08
IloBTOpEHUE 5
O011ee KOJIUYECTBO YACOB 102
9 KJIACC
No HaumenoBanue pasnenos u TeM | KommuectBo DnexTpoHHbIE (LIUPPOBHIC)
/1 IPOTPAMMBI 9acoB 00pa3oBareIbHbIE PECYPCHI
Pa3nen 1. Mexanuueckue 63
sIBJICHU S
1.1. | Mexanuueckoe ABHKEHHE U 30 https://lesson.edu.ru/03/09
CrnocooObl ero ONMUCAHNUS
1.2. | B3aumopeiicTBue TeJ 18 https://lesson.edu.ru/03/09
1.3. | 3akoHbI cOXpaHeHUsl 15 https://lesson.edu.ru/03/09
Pasnen 2. Mexanuveckue 18
KOJIeDaHUS M BOJIHbBI
2.1. | Mexanuyeckne KoJe0aHus 8 https://lesson.edu.ru/03/09
2.2. | MexaHn4yecKue BOJHBbI. 3BYK 10 https://lesson.edu.ru/03/09
Pasjnesa 3. JiekTpoMarauTHoe 6
noJjie M JIeKTPOMarHuTHbIE
BOJIHBI
3.1. | DJeKTpOMATrHUTHOE MoJie U 6 https://lesson.edu.ru/03/09
IIeKTPOMATHUTHBIE BOJTHBI
Pa3nen 4. CBeToBbI€ SIBJICHUA 16
4.1. | 3akoHbI pacnpocTpaHeHUs 8 https://lesson.edu.ru/03/09
cBeTa
4.2. | JIuH3bl M ONTHYECKHE TPHOOPBI 6 https://lesson.edu.ru/03/09




Ne HaumenoBanue paznenoB u tem | KonuuecTBo DneKTpoHHbBIE (LTHPPOBHIC)
n/n IPOrPaMMBI 9acoB 00pa3oBareIbHbBIE PECYPCHI
4.3. | Pa3yioxeHue 0esioro cBera B 2 https://lesson.edu.ru/03/09
CIIEKTP
Paszjes S. KBanToBbBIE IBJICHUS 16
5.1. | UcnyckaHue U MOIJIOIIEHHE 4 https://lesson.edu.ru/03/09
CBETa aTOMOM
5.2. | CTpoeHne aTOMHOIO siipa 5 https://lesson.edu.ru/03/09
5.3. | SinepHble peakuuu 7 https://lesson.edu.ru/03/09
Pasnean 6. [loBTopuTtebHoO- 17
0000 AU MOTYJIb
6.1 | MexaHu4ecKHe SIBICHUS 6 https://lesson.edu.ru/03/09
(MOBTOPHUTENBHO-0000IIAFOIIIHIT
MOJYJIb)
6.2 | TenoBbie sIBICHUS 3 https://lesson.edu.ru/03/09
(TOBTOPUTENBHO-0000IIAOTIIHIT
MOJTYJIb)
6.3 | DIEKTPOMArHUTHBIC SBIICHUS 3 https://lesson.edu.ru/03/09
(TOBTOPHUTEBHO-0000IIAFOIIIHIT
MOJYJIb)
6.4 | CBeToBbIC SIBICHUS | https://lesson.edu.ru/03/09
(TOBTOPUTENTBHO-0000IIAIOTIIHIT
MOJTYJIb)
6.5 | [ToBropuTeIHHO-0000MIAOTITHIA 4 https://lesson.edu.ru/03/09
MOJTYJb
6.1 | MexaHWU4ecKHe SIBIICHUS 6 https://lesson.edu.ru/03/09
(TOBTOPHUTEBHO-0000IIAFOIIIHI
MOJYJIb)
O01ee KOJINYECTBO YACOB 136
ITPOBEPSIEMBIE ITIPEJIMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOH MTPOI'PAMMBI OCHOBHOTI'O OBIIETO
OBPA3OBAHUA
7 KUIACC
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs
pe3yabTara
1.1 MCIOJIb30BaTh U3YUYEHHBIE MOHATHS
1.2 pa3nuyYaTh SBICHUS 1O OMHUCAHWIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAaHHOE (PUZNYECKOE SIBICHUE
1.3 pacrno3HaBaTh IPOSBICHHUE H3YYECHHBIX (DU3MUECKUX SIBJICHUH B OKPYKAFOIIIEM
MHUpE, B TOM 4Hclie (U3NYECKUE SABICHUS B MMPUPOAE, TPU ITOM MEPEBOIUTH
MPAKTHYECKYIO 3a/Jady B Yy4eOHYIO, BBUICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKM) HPU3NYECKUX SIBICHUH
1.4 ONKCHIBATh M3YYEHHBIE CBOICTBa TeNl U (U3NYECKUE SIBICHUS, UCIOJIB3YS
dbuznyecKrue BETUYMHBI, IPU OMMCAHUM MPABIILHO TPAKTOBATh (PU3NYECKUI
CMBICJT UCTIOJIb3YEMBIX BEIMYHMH, HX O0O3HAYCHUS W CIUHUIBI (U3HUSCKUX
BEJIMYMH, HAXOIUTh (QOPMYJBI, CBS3BIBAIONIME JAHHYI (U3HUYECKYIO
BEJIMYMHY C JIPYTUMH BEIUYMHAMH, CTPOUTH TpadHUKH W3YUIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUIHH
1.5 XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHHUS M TPOIIECCHI,




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs

UCIIOJIB3YS U3yYEHHBIE 3aKOHBI, IPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlMChIBATh €r0 MATEMATHUYE€CKOE BBIPAXKEHUE

1.6

O0BACHATh (PU3NUECKHUE SIBJICHUSI, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYyallUll INPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIISTH
NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTh O0BACHEHHE U3 1 - 2 JOrMuecKux
1aroB ¢ omnopoil Ha | - 2 HM3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHIM,
(U3UYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemarh pacyeTHbIe 3a7auu B 1 - 2 neicTBUs, UCIIONB3Ys 3aKOHBI U (JOPMYJIBI,
CBsI3bIBalOIME (PU3MUECKUE BEIMUYMHBI: HA OCHOBE aHalU3a YCJIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBUE, IOJACTABIATh (U3NYECKHE BEIMYUHBI B
GopMynbl M NPOBOAWUTH PACYEThl, HAXOAUTh CIIPABOYHBIC JIAHHBIE,
HeoOXO0UMBbIE /JIsl pELIEHMS 33]1a4, OLIEHUBATh PEATMCTUYHOCTD IOJYy4YEHHON
($u3u4ecKOil BEITMUUHBI

1.8

pacno3HaBaTh IpOOJEMbI, KOTOPbIE MOXXHO PpEUIUTb MPU [TOMOLIU
(GU3MYEeCKUX METOOB, B ONHMCAHUM HCCIIEI0BaHMs BBIICIATH MPOBEPSIEMOE
IPEI0JIOKEHNE (TUIOTE3Y), pa3andyarh U MHTEPIPETUPOBATh MOJYyYEHHBIN
pe3yibTaT, HaXOQUTh OLIMOKM B XOJ€ OIbITa, JeNaTb BBIBOJBI IO €ro
pe3yJibTaTaM

1.9

MIPOBOJIUTH OIBITHI TI0 HAOIIOJACHUIO (PU3UYUCCKUX SIBICHUH MM (PU3HICCKHX
CBOKMCTB Tel: (OpPMYyITUPOBATH TPOBEPSIEMbIE MPEIIOIOKEHUS, COOUPATH
YCTAHOBKY M3 MPEUIOKEHHOTO0 O0OPYAOBaHMS, 3alUCHIBATh XOJ OIbITA U
(GhOpMyYIUPOBATh BHIBOJIBI

1.10

BBITIOJIHSATH MPSIMbIE U3MEPEHUS C UCIIOIb30BaHHUEM aHAIOTOBBIX U ITU(POBBIX
npuOOpPOB, 3amUCHIBaTh IOKa3aHUS MPUOOPOB C y4YE€TOM 3aJaHHOMN
a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTU OJHOM (PU3MYECKOM BEIMUYUHBI OT
JpYyroi C UCHOJIB30BAaHWEM MpPsAMBIX H3MEPEHMI, Y4aCTBOBAaTb B
IUTAaHUPOBAHUM YUYE€OHOTO UCCIIEI0BaHMsl, COOMPATh YCTAaHOBKY U BBINOJIHATh
U3MEpEeHUs], CleAys MpeJIOKEHHOMY IUIaHy, (PUKCUPOBATh pe3yabTaThl
MOJYYEHHOM 3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BHJE MPEIJIOKEHHBIX
TabJIML ¥ TpaUKOB, JI€JaTh BHIBOJIBI 10 PE3YyIbTaTaM HUCCIIEIOBAHUS

1.12

OPOBOJIUTH KOCBEHHBbIE M3MEpeHHs (PU3MUECKHMX BENUYMH, CIEHys
NPEUIOKEHHOW WHCTPYKIUHM: MpPH BBIIOJIHEHUH HM3MEpPEHUH coOuparh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATh 3HAYCHUE HCKOMOM BEJIMYUHBI

1.13

coOnrofaTh MpaBuiia TEXHUKK O€30M1acHOCTU MpHU padboTe ¢ J1abopaTOPHBIM
000pyOBaHEM

1.14

YKa3bIBaTh TPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKkTepru30BaTh MPUHIMIIBI IEHCTBHS N3yYEHHBIX TPUOOPOB M TEXHUUECKUX
YCTPOMCTB € IIOMOIIBI0 HX ONMCAHMSA, HMCIOJB3ys 3HAaHUS O CBOMCTBax
¢u3nueckux  sBIEHMM W HeoOXoaumble  (U3MYECKHE 3aKOHBl U
3aKOHOMEPHOCTH

1.15

HNPUBOANUTEH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPax) MPAKTUIECKOTO
UCIIONIb30BAaHUsl  (PU3UYECKMX 3HAHUM B TOBCEAHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MacHOCTH MPH 00paIIeHUuH ¢ MPHUOOpaMH U TEXHUUECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3/J0POBBS M COOIOIEHNS HOPM 3KOJIOTHYECKOTO
NIOBEJICHUS B OKpYXKalolIeH cpene

1.16

OCYIIECTBIISITh OTOOpP MCTOYHMKOB HH(popmauuu B cetu HHTepHeT B
COOTBETCTBUM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIUXCS
3HAHUW W TyTeM CpaBHEHHUS pPa3jIMYHbIX HCTOYHUKOB BBLICISATH




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs

UHPOPMALIMIO, KOTOpas SBIAETCS IMPOTUBOPEUYUBON MM MOXET OBITh
HEJOCTOBEPHOMI

1.17

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJaHUN HAyYHO-NOMYJISPHYIO
TUTepaTypy (HU3MUECKOTO COICpXKaHUS, CIIPABOYHBIC MAaTepUANbl, PECYPCHI
cetu UHTepHer, BiageTp NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanrs HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3JaBaTh COOCTBEHHBIC KpaTKHE NHCHMEHHBIC W YCTHBIE COOOILICHUS Ha
OCHOBE 2 - 3 MCTOYHUKOB HMH(pOpMAIMU (PU3UUECKOTO COACPIKAaHUS, B TOM
quciIe MyOIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3yabTaTax MPOSKTOB MIIH
y4eOHBIX HCCIICIOBAaHHUM, MPU STOM TIPAaMOTHO MCIIOJIB30BaTh W3Y4YECHHBIN
NOHSATUHHBIN ammapar Kypca (U3HMKH, CONPOBOXKAATH BBICTYILICHHE
Mpe3eHTaluen

1.19

IIpU BbIIIOJIHCHUHA y‘Ie6HI>IX IIPOCKTOB H I/ICCJ'IeI[OBaHI/II‘/‘I pacupeaciaTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C ITIOCTABJICHHBIMU 3ala4aMU, CJICIUTDb
3a BBbIIIOJIHCHHUCM IIJIaHa ﬂeﬁCTBHﬁ, aZICKBATHO OIICHHMBATb COOCTBEHHBII
BKJIa/Jg B JACATCIIBHOCTD TPYIIIHI, BBICTpanBaTh KOMMYHUKATHUBHOC
BSaHMOﬂCﬁCTBHe, YUUTBIBASI MHCHHUC OKPYKAOMIUX

8 KVIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

ITpoBepsieMble IpeIMETHBIE PE3YJIbTAaThl OCBOEHHS OCHOBHOMN
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus

1.1

HCIIOJB30BaTh IMOHATHA

1.2

pas3nyaTh SBJICHUS MO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE

1.3

pacrio3HaBaTh POSBICHUE N3YUYEHHBIX PU3NUECKUX SIBIICHUH B OKPY’KaIOIIeM
MUpE, B TOM 4HcClie PU3NYECKUE SBJICHUS B IPUPOJE, IPU 3TOM ME€PEBOIUTH
NPaKTUYECKYI0 3a7ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKu) U3HYECKUX SIBICHUN

1.4

OTKCBHIBATh M3YyYEHHBIE CBOWCTBA TeNl M (DPU3MYECKHE SIBICHHS, MCIOJB3YS
¢u3nyecKkue BeITUYUHBI, IPU ONKUCAHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUI
CMBICJI UCHOJb3yEeMbIX BEJIUYMH, O0O03HAUEHUS M EIMHULBI (U3NYECKUX
BEJIMYMH, HaxOJIUTh (OpPMYyJbl, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpauKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUUH

1.5

XapakTepu3oBaTh CBOICTBAa Ten, (U3MUECKUE SIBIEHUS U MPOIECCHI,
UCIIOJIb3YS U3yUEHHBIE 3aKOHBI, IPY 3TOM J1aBaTh CJIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIllMChIBATH €r0 MATEMATUYECKOE BBIPAXKEHUE

1.6

OOBSACHATH (PU3UYECKHE NPOLECChl M CBOMCTBA TeJI, B TOM YMCIE U B
KOHTEKCTE CUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHHE U3 1 - 2 JOrH4ecKux
IIaroB ¢ MOMOIIBI0 1 - 2 HM3y4eHHBIX CBOMCTBAa (PU3UUECKUX SIBJICHHUH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

peliaTh pacyeTHbIE 33/1a4u B 2 - 3 NeHCTBUS, UCTIOIB3YsI 3aKOHBI U POPMYIIBI,
CBSI3bIBaIONIME (PM3UYECKHE BEJTMYMHBI: HA OCHOBE aHaJW3a YCJIOBHS 3aa9d
3alUCBhIBaTh KPaTKOE YCIOBHE, BBISBIATh HEJOCTATOK JAHHBIX JUISI PEIICHUS
3a/1au, BBIOMpATh 3aKOHBI M (POPMYIBI, HEOOXOMUMBIC /I €€ PEIICHUs,
MPOBOANWTH pPAacyeThl W CPABHUBATH IOJTYYCHHOE 3HAuUeHUE (HU3HUECKOH
BEJTMYNHBI C U3BECTHBIMU JTAHHBIMH




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs

1.8

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCIIUTh IIpU IMOMOIIKU
(I)I/I?;I/I‘-IGCKI/IX MCTOHOB, HCIOJB3yd OIMCAHHUC HNCCICAOBAHUA, BBIACIATH
IIPOBEPAEMOC IMPEAII0JI0KECHUC, OLICHUBATb IMpaBUJIBHOCTDb ImopsaaKa
IMMPOBCACHU A UCCICA0BAHNA, ACJIaTh BBIBOABI

1.9

IPOBOIUTH OIBITHI M0 HAOTIOICHHUIO (PU3NIECKUX SBICHUIN WM (PU3HMUYSCKUX
CBOWCTB Tel: (HOpMYyJIUPOBaTh IMPOBEPSIEMbIC MPEAMOIOKEHUSA, COOUPAThH
YCTAHOBKY M3 TPEIJI0KEHHOr0 000pYyJI0BaHMS, OMUCHIBATH XOJI OMbITA U
(GhOpMyITUPOBATH BHIBOIBI

1.10

BBINOJIHATH NPSIMbIE U3MEPEHMSI C UCII0JIb30BAHHEM aHAJIOTOBBIX IPUOOPOB U
JATYUKOB (PU3MUECKUX BEIWYHMH, CPAaBHUBATH PE3yNbTaThl HM3MEPEHHN C
Y4YETOM 33JaHHOM aOCOJIFOTHOW NOTPEHIHOCTH

IPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTH OIHOH (PU3MUECKOW BEIMYHHBI OT
JpPYrol  C  WCHOJBb30BAaHUEM  MPSAMBIX  HM3MEPEHUH:  IUIAHUPOBATH
UCCJIEJOBaHUE, COOUPATh YCTAHOBKY M BBINOJHATH WU3MEpPEHUs, CIeays
IOpPEUVIOKEHHOMY  IUIaHy,  (UKCHpOBAaTh  pe3yJbTaTbhl  IMOJIy4€HHOMH
3aBHCUMOCTH B BHJIE TaOJIHUI ¥ TPpaUKOB, JIEJIaTh BHIBOJBI IO PE3yIbTaTaM
VICCJICJOBAHMSI

1.12

MNPOBOAWUTL KOCBCHHLIC H3MCPCHUA (1)1/131/II-IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCPCHUA, C06I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, (Q1(13%1
HpeI[JIO)KeHHOf/'I WHCTPYKIWH, U BBIYUCIIATH 3HAUYCHUC BEJIMYHUHBI

1.13

coOJIIO/IaTh TIPaBUJIa TEXHUKH OE30MacCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000pyTI0BaHHEM

1.14

XapaKTepU30BaTh IPUHILIMIIBI JE€HCTBUS M3yUYE€HHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOM Ha MX OINUCAHUS, UCIOJb3ysl 3HAHUSA O CBOMCTBAX
¢du3nUecKuX sBICHUIA U HEOOXOMMbIe (DM3UUYECKHE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIIbHBIE
HpI/I60pI)I II0 CXeMaM U CXCEMAaTHUYHBIM pI/ICYHKaM, COCTABJIATh CXEMBbI
ANEKTPUUECKHUX LETIEN C MOCIIEI0BATENBHBIM U MTAPAJIIETbHBIM COEUHEHUEM
AJIEMEHTOB, pa3iinyasi YCIOBHBIE OOO3HAYCHHS DJIEMEHTOB JJICKTPHUYECKUX
Heneum

1.16

IPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX) MPaKTHYECKOTO
UCMOJIb30BaHUSl (U3NYECKUX 3HAHMM B TOBCEIHEBHOW JKU3HU IS
obecnieueHrs 0€30MacHOCTH IpU 00paIleHny ¢ IpuOOpaMu U TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAaHEHHS 3/10pPOBbs U COOIOAEHUSI HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYXKAIONIEH cpeie

1.17

OCYILIECTBIIATh MOUCK HHGOpMAIMM (PU3MUECKOTO COJEPKaHUsI B CETH
HNHTepHeT, Ha OCHOBE UMEKIIUXCA 3HAaHUM U IYyTEM CpPaBHEHUs
JIOTIOJTHUTEIBHBIX MCTOUHUKOB BBIIEIATh MH(DOPMAINIO, KOTOpast SBISIETCS
IIPOTUBOPEYMBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCIIONIb30BaTh TMPH BBINOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJISPHYIO
TUTEpaTypy (U3MUECKOTO COICpPKAHHS, CIIPABOYHBIC MAaTepPHAIBI, PECYPCHI
cetu MHTepHeT; BiIageTh MNpHUEeMaMH  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK W3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO

1.19

co3/MaBaTh COOCTBEHHBIE MHUCHhMEHHBIE U KpaTKUE YCTHBIE COOOIICHUS,
0000mass WHPOPMANMIO W3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
COJIepKaHusl, B TOM YHCIIe MyOIUYHO MPEACTABIATh Pe3yNbTaThl MPOSKTHON
WIH MCCIICIOBATEIbCKON JISATEIIbHOCTH, IPH 3TOM TPAaMOTHO HCIIOJIh30BaTh
W3YYCHHBI TOHSATUWHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIIJICHHE MPE3CHTAIMEN




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs

1.20

IpU BBHINOJHEHUH Y4YEOHBIX IMPOEKTOB M HCCIENOBaHUM (DU3HMUECKUX
IPOIIECCOB paclpenensaTh OO0S3aHHOCTH B TPYHIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM 3a/l1adyaMU, CIEAUTh 3a BBIOJHEHHUEM IUIaHa ACHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJCeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIAA B
JIEATEIbHOCTh TPYIIIbI, BBICTPAMBAaTh KOMMYHHKATHUBHOE B3aUMOJICUCTBHE,
IPOSIBJISISE TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie MPEIMETHBIC PE3yIbTAThl OCBOCHUSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHuUs

1.1

HCIIOJIL30BATh M3YYCHHBIC ITOHATHUS

1.2

pas3nyath SBJICHUS MO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE

1.3

pacrio3HaBaTh POSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXKarOILEeM
MHpE, B TOM 4Hcie (U3NIECKHE SIBICHUS B TIPUPOJIE, IIPH ITOM MEPEBOIUTH
INPAaKTUYECKYI0 3a7ayy B Y4eOHYIO, BBIJICIATH CYIIECTBEHHbIC CBOMCTBA
(mpu3HaKM) HU3NIECKUX SIBICHHUH

1.4

OIMUCBIBATH HM3YUYCHHBIC CBOICTBA TE€I U (1)I/I3I/I‘ICCKI/IG SABJICHUS, WUCIIOJIB3YyA
q)HSquCKI/IC BCIIMYHHBI, IIpU OIMMCAHUU ITPABUJIBHO TPAKTOBATbH Q)HBquCKHI;’I
CMBICJI HCIIOJIb3YCMBIX BCIWYHH, 0003HaYCHUS U CANHUIIbI (1)H3H‘I€CKI/IX
BCINMYHMH, HaXOIHUThb q)OpMy.HBI, CBA3BIBAIOIIUC TAHHYIO (l)I/IBI/I‘leCKy'IO
BCJIMYMHY C OpPpyruMu BCIWMYMHAMH, CTPOUTH Fpa(l)I/IKI/I HN3YUCHHBIX
3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘~I€CKI/IC SABJICHUA W IIPOLECCHI,
HCIIOJIb3Y: U3YUCHHBIC 3aKOHBI, ITPU 3TOM 1aBAThb CJIOBCCHYIO (I)OpMy.]'II/IpOBKy
3aKOHA M 3alMCbIBATH €Iro MAaTCMATHYCCKOC BhIPAXKCHUC

1.6

OOBSICHATh (U3MYECKHE NPOLECChl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyalluid MPaKTUKO-OPUEHTHPOBAHHOIO XapakKTepa: BBISBIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2 - 3 JIOTHYECKHX
[IaroB ¢ HOMOIIbIO 2 - 3 H3Y4YEHHBIX CBOICTBa (DU3MUECKHUX SIBJICHUH,
(U3UUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbIe 3a/1auu (OMHUPAIOIINECS HAa CUCTEMY U3 2 - 3 ypaBHEHHUN),
UCIIONB3YS 3aKOHBI U (hOPMYIIbI, CBSI3bIBatOIUE (DU3MUECKHE BETUYHUHBI: Ha
OCHOBE aHaJiM3a YCJIOBHS 3aJa4d 3alHChIBaTh KPATKOE YCIOBHE, BBHISBIATH
HEJOCTAIONINe WM W30bITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBL,
HEOOXOJMMBIE I  peIIeHUs, TMPOBOAWTH pPacueThl W  OIEHUBATh
PEATMCTUYHOCTh MOJTYYSHHOTO 3HAYEHUS] (PU3NYECKOM BETHYUHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO pEIIMTh TPH TTOMOIIH
(buU3MYECKUX METOJIOB, HCIIONb3ysd OMNKMCAHUE WCCIEOBAHUS, BBIICTATh
poBepsieMOe  TPEANOJIOKCHHE, OICHWBATh  IMPABWIBHOCTh  IOPSIKA
MIPOBEJICHUS UCCIIEIOBAHUS, JIEIAaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTAThI
HaAOJIFOEHUH 1 OIBITOB

1.9

IPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3HMUECKUX SABICHUH MU (QU3NIECKUX
CBOICTB T€J: CAMOCTOSITEILHO COOMpATh YCTAHOBKY M3 U30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATh XOJ OMNBITA U €r0 Pe3yJbTaThl, (OPMYIUPOBATH
BBIBOIbI

1.10

OPOBOJUTH NMPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, Oomperenss
cpefHee 3HAayeHHe H3MepseMoill BelnMuuHbl  ((DOKYCHOE paccTOosHue




Kon
IPOBEPSAEMOTO
pe3ynbrarta

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs

cobuparomieid  JMH3bI), OOOCHOBBIBaTH BBIOOp Crocob0a H3MEPEHHS
(m3mepuTenpHOro mprbopa)

1.11

IPOBOANUTH  HCCIEIOBAHUE 3aBUCHMOCTEH  (U3MYECKHX BEIHYUH C
UCTIOJIb30BAaHUEM  TPSMBIX HW3MEPEHUH: IUIAHUPOBATh  HCCIEIOBAHUE,
CaMOCTOATENIFHO ~ COOMpaTh  yCTaHOBKY, (UKCHPOBAaTh  PE3YNbTaThI
MOJy4EHHOM 3aBUCUMOCTH (PU3NYECKUX BETMYUH B BHJIE TAOIUI] U rPpahUKOB,
JIeTIaTh BBIBOJIBI 110 PE3yIbTaTaM MCCICIOBaHUS

1.12

IPOBOJIUTH KOCBEHHBIE HM3MEPEHHMS (PHU3MUECKUX BEIMYMH: IJIAHUPOBATH
U3MEpEeHusi, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATh
U3MEPEHHUs, CIIeys IPEIIOKCHHOW WHCTPYKLHMM, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAIU3UPOBATh IIOJIYYECHHBIE PE3YJBTAThl C y4E€TOM 3aJaHHOU
IOTPELIHOCTH U3MEPEHUI

1.13

coOJIIOJIaTh TIPaBUJIa TEXHUKH OE30MaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM
000pyTI0BaHHEM

1.14

pa3ianyaTh OCHOBHBbIE TIPU3HAKK H3YYCHHBIX (PU3MYECKHX MOJeIeH:
MaTepuaibHasi TOuKa, aDCOIIOTHO TBEPOE TEJIO, TOUCHHBIA UCTOYHUK CBETA,
Jqy4, TOHKasl JIMH3a, IJIaHETapHas MoOJeJIb aTOMa, HYKJIOHHAs MOJelb
ATOMHOTO Si7[pa

1.15

XapaKTepU30BaTh IPUHIIUIIBI JEHCTBHS N3yUYEHHBIX IPUOOPOB U TEXHUYECKHIX
YCTPOMCTB C OIMOPOM Ha MX ONMCAHMS, HCMOJIb3YyS 3HAHHS O CBOMCTBAX
buznyecKuX sIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl U CXEMAaTHYHBbIC PUCYHKH HM3YYCHHBIX TEXHUYCCKHX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPU
pelIeHHH y4eOHO-TIPAKTHYECKUX 33]1a4, ONTHUECKUE CXEMBI JIJISl IIOCTPOCHUS
M300paKCHHI B TUIOCKOM 3€pKajie U COOMPAIOIICH JINH3E

1.17

MPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMAIIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIONIb30BAaHUsl (PU3UYECKUX 3HAHWM B TIOBCEJIHEBHOM JKU3HU IS
oOecrieyeHns 6€30MacCHOCTH MPH OOpaIIeHUH ¢ MPUOOpaMH U TEXHUUYECKUMHU
yYCTPOMCTBAMM, COXPAHEHHS 3[J0POBbSI U COOIIOEHHSI HOPM 3KOJIOTHYECKOTO
NIOBEJICHUS B OKpYXKaloLIeH cpene

1.18

OCYIIECTBIIAATh IMOUCK HH(MOpPMAaIUK (PUIUUYECKOTO COAEpPKAHUS B CETH
WHTepHeT, caMOoCTOSTENbHO (OPMYIUPYS MOUCKOBBIM 3arpoc, HaXOAWUTh
IyTU OIpeAeeHHs] JOCTOBEPHOCTH MOJIyY€HHOM MH(pOpMalud Ha OCHOBE
MMEIOUINXCS 3HAHUN U IONIOJHUTEIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh IMpPH BBINOJIHEHUU YYEOHBIX 3aJaHUIl HayYHO-MOMYJISPHYIO
AUTEpaTypy (U3NYECKOr0 COJEpKaHMs, CIPaBOYHBIE MaTepHallbl, pECypChl
cetu MHTepHer; BiageTh INpUeMaMHM  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi HHGOpPMAIMK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3/laBaTb COOCTBEHHBbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJIbKUX HCTOYHHUKOB (DU3NYECKOTO COAEp KaHus,
nyOJIMYHO TPEJCTABIATh PE3yNbTaThl MPOEKTHOW MM HCCIEN0BATEIbCKON
JEATENIBHOCTH, TIPU 3TOM I'PaMOTHO MCIIOJb30BaTh U3yYEHHBIH MOHATUNHBIN
anmapar H3y4aeMmoro pasiena (U3MKH U CONPOBOXKIATh BBICTYIIEHUE
Ipe3eHTalMel C yueTOM 0cOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IIpyU BBINIOJIHCHUHA y‘IC6HLIX IMPOCKTOB H I/ICCJ'IG}IOB&HI/Iﬁ (I)I/ISI/I‘-IGCKI/IX
mponeccoB pacupeaciiaThb 00513aHHOCTH B Ipynmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMU 3aaadaMH, CJICIHUTH 3a BBIIIOJIHCHHEM IIJIaHA )I@flCTBI/IfI n
KOPpPCKTHUPOBATL €T0, AaJACKBATHO OLCHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTE I'PYHIIbI, BBICTPAMBATE KOMMYHHWKATUBHOC BSaHMO)IefICTBHe,




Kon

IPOBEPSEMOTO
pe3yJbTara

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs

IIPOSABJIASA TOTOBHOCTH paspeilaThb KOH(bJ'II/IKTBI

IMPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon [IpoBepsieMble 2J1€MEHTHI COAEPKaHUS
paszena JJeMEHTa
1 OU3UNKA U EE POJIb B IIO3BHAHNUN OKPYXXAIOUIEI'O MUPA
1.1 ®usuka - Hayka O mnpupoze. fBneHus npuponsl. Puznyeckue
SIBJICHUS: MEXaHUYECKHe, TEIUIOBbIC, 3JIEKTPUUECKHE, MAaTHUTHbIE,
CBETOBBIE, 3BYKOBbIC
1.2 Ousnyeckue BeNUUYUHBL M3MepeHWe (QU3NYCCKUX BEIUYHH.
dusnyeckue PUOOPHI. [TorpemnocTh HU3MEPEHHUIA.
MexnyHapoaHas CUCTEMA €IMHUIL
1.3 EctecTBenHO-Hay4YHBIN METO/ MO3HAHUS: HalIt0/IeHue,
MOCTAaHOBKA  HAYyYHOTO  BOMPOCA,  BBIABWIKEHHWE  THUIIOTE3,
AKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BSICHEHHE HaOII0JaeMOro
SIBJICHUS
1.4 Onucanne pU3NYECKUX SBICHUN C TTOMOIIBIO MOJICICH
1.5 [IpakTuueckue padbOTHI:
H3mepenne paccTostHUM.
N3mepenune o0beMa KUJAKOCTH U TBEPOTO TEA.
Ornpezenenue pa3MepoB MajibIX TeJl.
N3mepenue temneparypsl IPU MOMOIITH KUJIKOCTHOTO TEPMOMETPA
Y JaTYUKa TEMIEPATyphI
2 ITEPBOHAYAJIbHBIE CBEJIEHNM S O CTPOEHMU BEIIIECTBA
2.1 CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
2.2 JIBrxeHue yacTul BeuiecTBa. CBsi3b CKOPOCTH JABM>KEHHS YACTHUII C
temneparypoil. bpoyHoBckoe nBuxkenue, nuddysus
2.3 B3anMopeiicTBre yacTHI] BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHUE
2.4 ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, JKUJKOCTEU U
TBEPABIX  (KpUCTAUIMUECKHX) Tel. B3auMoOCBs3b  MEXKIY
CBOMCTBaMM BEUIECTB B PA3HBIX arperaTHbIX COCTOSHUSX U HUX
ATOMHO-MOJICKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2.6 [IpakTuueckue padbOTHI:
Onenka auaMeTrpa aTomMa METOJOM PSAOB (C HCIONB30BAHHEM
dboTorpadwuii).
OnbIThI 1O HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHUS Ta30B.
OneITel 1O OOHApYXEHUIO JEUCTBUS CHJI  MOJEKYJISPHOIO
MPUTSKEHUS
3 JIBIDKEHUE U B3AMMOJIEMUCTBUE TEJI
3.1 Mexanuyeckoe ABUKEHUE. PaBHOMEpHOE U HEpPaBHOMEPHOE
JIBIDKEHUE
3.2 Ckopoctb. CpenHsisi CKOpOCTb IIPM HEPAaBHOMEPHOM JIBUYKEHHH.
Pacuer myt 1 BpeMeHM TBHKCHUS
33 SBnenne wHepumMH. 3aKOH WHEpHUHU. B3anMopeicTBhue Tenm Kak

IpuirMHa M3MCHCHHA CKOPOCTU ABMIKCHHUS TCII. Macca kak MCpa




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
paszaena JIEMEHTa

MHEPTHOCTH Teja

34 [InotHOCTH BemiecTBa. CBA3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJ
B eIMHUIIE 00bEMa BElIeCcTBa

3.5 Cua KaKk XapakTepUCTHKA B3aUMOJICHUCTBHUSI TEJ

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBIO
JMHAMOMETPA

3.7 SIBnenue TAroreHus U cuia TspkecTd. Cuila TSXKECTH Ha APYTUX
raHerax. Bec Tena. HeBecomocTh

3.8 Cuna tpenusi. TpeHHE CKOJIbKEHUS W TpeHUE MOKosA. TpeHue B
IIPUPOJIE U TEXHUKE

3.9 CioxxeHre  Ccuj,  HampaBlICHHBIX IO  OJAHOM  MOPSIMOM.
PaBHOelicTBYIOIIAsA CHIT

3.10 [IpakTrueckue paboThI
OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHUs (LIapuka B
KHJIKOCTH, MOJIEIIU 3JIEKTPUUYECKOTO aBTOMOOMJIS M TaK Jajee).
Onpenenenue cpeHeil CKOPOCTH CKOJIbKEHUS OpyCKa WM LIapuKa
10 HAKJIOHHOM IJIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPJOTO TENA.
OnblITHI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  PACTSKEHHS
(medopmanun) NpyKUHBI OT MPHIIOKEHHON CHJIBI.
OnbIThl, JEMOHCTPUPYIOIIME  3aBHUCUMOCTh  CWJIBI  TPEHUs
CKOJIb)KEHUSI OT Beca Tela U XapakKTepa COINPHUKACAIOLINXCs
TOBEPXHOCTEHN

3.11 @usnyeckue SBICHUS B IPUPOAE: NPUMEPHI JABUXKEHUSA C
Pa3IUYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOU NPUPOJIE, IeHCTBHE
CWJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: IMHAMOMETP, MOALIIMITHUKU

4 JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEUW 1 TA30B

4.1 Hapnenue TBepaoro tena. CrnocoObl YMEHBIIEHUS U YBEJIWYECHUs
JTaBJICHHUS

4.2 JlaBnenue Tras3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT o00ObeMa,
TEMIEPATYPHI

4.3 [lepenaya naBneHus TBEPABIMH TeJlaMH, XHUJIKOCTAMU U ra3aMu.
3axoH Ilackans. [IHeBMaTHUECKHE MAIIMHbI

4.4 3aBUCUMOCTh JIaBJICHUS KUIKOCTH oT [JTyOUHBI.
I'mapocratuueckuit  mapajgokc.  CooOmaroniyecs  COCYy[bl.
['upaBnnyeckre MEXaHU3Mbl

4.5 Atmocdepa 3emnmm u  arMmocepHoe naBieHue. [IpuumHBI
CYLIECTBOBaHMsI BO3yIIHOM 00010uky 3emiun. OnsiT Topprueny.
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUs] OT BBICOTHI HaJ YPOBHEM
Mops

4.6 W3mepenue armocdepHoro nasneHus. [Ipubopsl s n3MepeHus
aTMOC(EpHOTO TaBJICHHS

4.7 JlelicTBHE JKMOKOCTM M Ta3a Ha IOIPY)KEHHOE B HHUX TEIO.
BriTankuBatonias (apxuMeioBa) cuia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3ayxonnasanue

4.9 [IpakTuyeckue paboOTHI:

I/ICCJ'IGJIOBaHI/Ie 3aBUCHUMOCTH B€Ca T¢€jJla B BOAC OT o0BbeMa
HOPpy)KeHHOﬁ B XXUJAKOCTBb 4aCTH TCJIA.




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
pasnena JJIE€MEHTA

OrmpeziesieHre BBITAJIKUBAIOIIEH CHIIBbI, JEHCTBYIOLIEH Ha TEIO,
MOTPY>KEHHOE B JKUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CHIIBI, JEHCTBYIOLIEH
Ha TeJO B JKUJKOCTH, OT MACCHI TeJa.
OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILIEH CHIIBI,
JEHCTBYIONEH Ha TEJO B JKUIKOCTH, OT 00beMa MOTPYKCHHOU B
KHUJKOCTb YaCTH TeJa U OT INIOTHOCTHU KHUJIKOCTH.
KonctpynpoBanue apeomerpa WJIM KOHCTPYMPOBAHHUE JIOAKH H
OIIpeZICJICHUE €€ IPY30I0IbEMHOCTH

4.10 ®dusnyeckue SBJICHUS B MPUPOJEC: BIUSHHE aTMOCHEPHOTO
JIaBJICHHI HA )KUBOM OpraHu3M, IJIaBaHUE PhIO

4.11 TexHu4ecKnue yCTpONCTBA: COOOIIAIONIUECS COCY/bI, YCTPOHCTBO
BOJIONPOBOJIA, THUIPABIMYECKUI Tpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, HOPUIHEBOM HACOC, APEOMETP

5 PABOTA, MOITHOCTbB, DHEPT' U

5.1 Mexannyeckas paborta

5.2 MexaHuuyeckas MOILHOCTb

53 [IpocTeie MeXxaHU3MBI: pblyar, OJIOK, HAKJIOHHAs ILIOCKOCTb.
[IpaBuiio paBHOBecHs pblyara

54 [IpumeHeHue paBuia paBHOBECHS pblyara K 00Ky

5.5 «3omoroe mpaBuwio» MexaHuku. Koaddunuent mnonesHoro
JeiicTBUsl MeXaHu3MOB. IIpocTble MeXaHU3Mbl B OBITY U TEXHUKE

5.6 [loTeHumanpHas SHEPTUU TeJa, MOJHATOrO HaJ 3eMiel

5.7 Kunernueckas sHeprus

5.8 [Tonnas mMexaHuudeckasi S3Heprus. 3aKOH U3MEHEHHUSI U COXPAHEHUS
MEXaHUYECKON IHEPrun

59 [IpakTuueckue padbOTHI:
Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU
TeJa M0 TOPU30HTAIBLHOIN MTOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHS pblyara.
N3mepenue KII/] HakJIIOHHOM MIOCKOCTH.
W3ydyeHne 3aKk0Ha COXpaHEHHs] MEXaHUYECKON DHEPTUH

5.10 @Pu3nyecKue SIBICHUS B IPUPOJIE: PhIYAlry B TEJIC YEJIOBEKA

5.11 TexHu4eckue yCTpOMCTBA: pblyar, NMOABUKHBIM U HETOJBHIKHBIN
0JIOKU, HAKJIOHHAS! TJIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY

8 KVIACC
Kon Kon [IpoBepsieMble 21EMEHTHI COACPKAHUS
paszena AJIEMEHTA
6 TEIUJIOBBIE ABJIEHM A

6.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW  TEOpUU
cTpoeHMs BemiecTBa. Macca u  pasmepbl MousieKyld. OTBITHI,
MOATBEPKIAIONINE  OCHOBHBIE  TOJOXEHUS  MOJIEKYJISIPHO-
KMHETUYECKOUN TEOpUHU

6.2 Mogenu TBEpAOro, >KUAKOTO M Ta3000pa3HOr0  COCTOSIHUN
BenlectBa. Kpucramnnyeckue u amopdHble Tena

6.3 OOBsicHEeHHE CBOWCTB T'a30B, )KUIKOCTEH U TBEPJIBIX T HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH

6.4 CmauvBaHME U KallWJUISIPHbBIE SIBJICHUS




Kon Kon [IpoBepsieMble 21€EMEHTHI COAECPHKAHUS
pasnena JJIE€MEHTA

6.5 TemoBoe pacmvpeHue u cxaTmue

6.6 Temneparypa. CBs3b TemmnepaTypbl CO CKOPOCTbIO TEIJIOBOTO
JIBUKEHMSI YACTHI]

6.7 Baytpennss sneprusi. CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUU:
TEIIoNepe1adya U COBepIIeHNE paboThl

6.8 Buzpl Temionepenaun: TemIonpoBOIHOCTh, KOHBEKLIUS, U3Ty4YEHUE

6.9 KoanuecTBo TemnoThl. Y aenbHas TEIOEMKOCTh BELLIECTBA

6.10 TemsiooOMEH M TEIUIOBOE pPaBHOBECHE. YPaBHEHUE TEIJIOBOIO
Oananca

6.11 [InaBnenue u OTBEpIEBAHUE KPUCTAIUIMYECKUX BELIECTB. Y IeIbHAs
TEIJIOTA IJIABJICHUS

6.12 [MapoobOpa3zoBanue wu koHaeHcanus. HMcmapenwe. Kurmenue.
VY aenbHas Teriora napoodpa3zoBaHusi. 3aBUCUMOCTh TeMIIEPaTyphbl
KHMIIEHHs OT aTMOC(EPHOTr0 J1aBJICHUS

6.13 BraxxHocTh Bo31yXxa

6.14 OHeprus TomuBa. Y ieibHasl TENJI0Ta CrOPAHUS

6.15 [Ipunnuner  pabotel TemmoBbix aurarenei KIIJ[ TtemmoBoro
nBuraress. TeroBble IBUraTeNN U 3alIUTa OKPYXKAIOLIEH cpeibl

6.16 3aKOH COXpaHEHMs W TMIPEBpALICHUsT DSHEPrUd B TEIUIOBBIX
rpoleccax

6.17 [IpakTuueckue padbOTHI:
OneITel 1O OOHApPYXEHUIO JEUCTBUSA CHII MOJEKYISPHOIO
MIPUTSKEHUSL.
OnbIThl 1O BBIPAIMBAHUIO KPUCTALUIOB MOBAPEHHOM COJU WJIU
caxapa.
OneiThl O HAOMIONCHUIO TEIJIOBOTO  pACHIMPEHHUS Ta3oB,
AKHUJKOCTEH U TBEPBIX TEII.
Omnpenenenue 1aBIeHNs BO3AyXa B OaNIOHE MINPHILIA.
OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT
€ro oobemMa 1 HarpeBaHus WIN OXJIAXKJICHHS.
[IpoBepka rumoTessl JIMHEHHOM 3aBUCHMOCTH JJIMHBI CTOJOMKa
XKHJIKOCTH B TEPMOMETPUUECKOH TpyOKe OT TeMIepaTyphl.
HabmtoneHne n3MeHeHusl BHyTpEHHEH SHepruu Teja B pe3yibTare
TeIuionepeiaul U paboThl BHEIIHUX CHIL.
HccnenoBanue sSBIeHUS TEINIOOOMEHA NTPH CMELTUBAaHUU XOJI0THON
U TOpsTYEN BOJBI.
OmnpeneneHne KOIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM IIpH
TEII000MEeHE C HarpeThIM METAJUIMYECKUM LUIMHIPOM.
Omnpenenenne yaenbHON TEINIOEMKOCTH BemiecTsa. McecnenoBanue
rpoliecca UCIapeHusl.
OmnpeneneHne OTHOCUTENBHOM BIAXXHOCTH BO3AyXa.
Onpenenenne yaeabHONW TEIUIOTHI MIJIABJICHUS JIba

6.18 ®u3nyuecKkue SBJICHHs B MPUPOJIE: MOBEPXHOCTHOE HATSHDKEHUE U
KalWULSIDHBIE SIBIEHHUS B TPUPOJE, KPUCTAUIBI B TPUPOJE,
n3nyyenue ConHIAa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3BI;
o0pa3oBaHMe POCHl, TYMaHa, HHEs, CHera

6.19 TexHu4eckue yCcTpoNCTBA: KallWUISAPBI, IPUMEPBI UCIOJIb30BaHUS

KPUCTAJIJIOB, KHUJIKOCTHBIH TEPMOMETp, JaTYUK TEMIIEPATYPHI,
TEPMOC, CHUCTEMa OTOIUJICHUS IOMOB, THIPOMETPHI, IICUXPOMETD,
napoBasi TypOMHa, IBUTaTeIb BHYTPEHHETO CTOPAHUS




Kon Kon [IpoBepsiembie 37IEMEHTBI COAEPKAHMS
paszzuena DJIEMEHTA
7 DJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHW A

7.1 DnekTpusanus Teil. JIBa poaa 3JIeKTpUYECKUX 3apsiI0B

7.2 B3aumopeiictBue 3apsikeHHBIX Tell. 3akoH KyloHa (3aBUCHMOCTH
CWJIBl B3aMMOJECHCTBUA 3apsDKEHHBIX TEJ OT BEJIMYMHBI 3apsS0B U
PACCTOSTHUSL MEXKY TeJIaMu)

7.3 DnekTpuyeckoe moiie. HampseHHOCTh 3JIEKTPUYECKOro IMOJIs.
[IpuHIMI CyNEpHO3UIMH IEKTPUUYECKUX 10JIeH (Ha KaueCTBEHHOM
YPOBHE)

7.4 Hocurenn JIEKTPUYECKUX 3aps10B. OneMeHTapHBIN
anekTpudeckuit 3apsa.  Crpoenue aroma. IIpoBogHuku U
JIUDJICKTPUKHU

7.5 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia

7.6 DJIEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBaHHUSA SJIEKTPUUYECKOTO
TOKa. MICTOUHHKY TOCTOSIHHOTO TOKa

7.7 JleicTBHUsL  DIIEKTPUYECKOrO0 TOKa  (TEIIOBOE, XHMMHYECKOE,
MAarHuTHOE). DJIIEKTPUUECKHI TOK B )KHJIKOCTSIX U ra3ax

7.8 Onekrpuyeckas nenb. Cuia Toka. DIeKTPUUECKOe HaNPSKEHUE

7.9 ComnpoTuBiieHHE  TPOBOJHUKA.  YCIBHOE  CONPOTUBIICHUE
BEILIECTBA

7.10 3axon Oma 11 yyacTKa Lenu

7.11 [locnenoBarenbHOE U NapaJIEIbHOE COEAMHEHUE TPOBOJHUKOB

7.12 PaGota u MolHOCTh AneKkTpudeckoro Toka. 3akoH Jxoyns-Jlenna

7.13 DneKTpuYecKue Ienu U MOTPEOUTENH IEKTPUUYECKONW SHEPIUU B
obITy. KopoTkoe 3ambikaHne

7.14 ITocrossHHBIE MAarHUTHI. B3anMo1eliCTBHE MOCTOSHHBIX MATHUTOB

7.15 MarauTtHoe mojie. MarHuTHoe mojie 3eMJIM U €ro 3HaueHHe It
YKU3HU Ha 3emiie

7.16 Oneir  Opcrepa. MarHuTHoe 1oJIe€  AJIEKTPUYECKOTO  TOKA.
[IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBM€  MarHUTHOIO IOJA HA IPOBOAHUK C  TOKOM.
DneKTpoABUTaTENh ITIOCTOSTHHOT O TOKA. Hcnons3zoBanue
AJIEKTPOJIBUTaTeel B TEXHMYECKUX YCTPOWCTBAX U Ha TPAHCIIOPTE

7.18 Oneitel  ®apanes. SIBaeHHe BIEKTPOMArHUTHOM  HMHIYKIIMH.
[IpaBuno Jlenna

7.19 OnexrporeHeparop. CriocoOb! HOTYUEHUS EKTPHUUECKON SHEPTHH.
DNEeKTPOCTaHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPIHH

7.20 [IpakTuyeckue paboTHI:

OnbITEl 1O HAOJIOJCHUIO DJICKTPU3AINU TENl HHIYKIUEH W Tpu
CONPUKOCHOBEHUH.

HccnenoBanue neUCTBUS JIEKTPUYECKOTO TOJISI HA MPOBOJIHUKA U
JUDIIEKTPUKH.

COopka u mpoBepka pabOTHl IINEKTPUIECKON IEMU TOCTOSHHOTO
TOKA.

N3mepenue u peryampoBaHue CUIIBI TOKA.

N3mepenue u perynupoBaHue HAMPSHKSHHUS.

HccnenoBanue 3aBUCUMOCTH CUITBI TOKA, HIYIIIETO Y€pe3 PE3UCTOP,
OT COTPOTHBIICHHUSI PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPHUPYIONIME  3aBUCHUMOCTh  DJIEKTPUIECKOTO
COMPOTHUBIICHUS TMPOBOJHUKA OT €ro JJWHBI, [JIOMAJH




Kon Kon [IpoBepsieMble 21€EMEHTHI COAECPHKAHUS
paszneina JIEMEHTA

IIONEPEYHOI0 CEUYEHUsI U MaTepuaa.
IIposepka IIpaBuIIa CJIOKECHHUS HaIpPsDKCHNUN pu
IIOCJIEZI0BATEILHOM COEIMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka npasuiia AJ1s CHIIBI TOKA IIPU MAPAJUIEIEHOM COETUHEHUH
PE3UCTOPOB.
Omnpenenenue pabOThl IEKTPUUECKOrO TOKA, HAYLIEro uepes
pe3ucrop.
OmnpeneneHne MOIIHOCTH IEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.
HccnenoBanue 3aBUCMMOCTH  CHIIBI  TOKA, MIYIIErO 4epes
JaMIIOYKY, OT HaIllpsKEHMsI Ha HEll.
Onpenenenne KIIJ[ narpesarens.
HccnenoBanne  MarHUTHOTO — B3aMMOJEMCTBHSL  IOCTOSIHHBIX
Mar"uToB.
N3ydyeHne MarHUTHOrO IIOJII IIOCTOSIHHBIX MAarHUTOB IpU UX
00bEIMHEHNUH U pa3eICHUH.
HccnenoBanue neWCTBUS DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO
CTpEJIKY.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUSA
KATyIIKH C TOKOM M MarHuTa OT CUJIbl TOKA U HallpaBJICHUs TOKA B
KaTyIlKe.
N3ydenue neiicTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.
KoHncTpynpoBanue u usyueHue padoThl 31EKTPOABUTATENSL.
N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.
OnbITHI IO UCCIIEJOBAHUIO SBJICHUS AJIEKTPOMAarHUTHON MHAYKIIMU:
UCCIIEIOBAaHUE  M3MCHEHMM  3HAU€HUs M HaIpaBJICHHUS
MHIYKIIMOHHOT'O TOKa

7.21 @u3nyecKkue SABICHUS B IPUPOLAC: IJIEKTPUUECKUE SIBICHUSA B
aTMocepe, AIEKTPUYECTBO )KUBBIX OPraHU3MOB, MarHUTHOE T10J1€
3emid, Apeid MoyocoB, poidb MAarHUTHOTO TOJS JUIS KHU3HHM Ha
3emiie, MOJISIPHOE CUSIHUE

7.22 TexHnueckue ycTpoucTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETD,
peocrar, CUYETUHUK INEKTPUYECKOU SHEpruy,
IJEKTPOOCBETUTEIIbHBIE npudopHl, HarpeBaTeJbHbIE
ANEKTPONpUOOpsl (IPUMEPHI), IIEKTPUUECKUE MPEIOXPaHUTEIH,
NEKTPOMArHuT, 3J1EKTPOABUTaTENb OCTOSHHOTO TOKA, TEHEPATOp
MOCTOSIHHOTO TOKa

9 KVIACC
Kon Kon IIpoBepsieMble 21EMEHTHI COACPKAHUS
paszena JJIEMEHTA
8 MEXAHUWYECKUE ABJIEHUA

8.1 Mexannyeckoe nBrkeHHe. MarepuanbHas Touka. (Cucrema
oTcyeTa

8.2 OTHOCHTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE PSIMOJIMHEWHOE JBUKEHUE

8.4 HepaBHoMepHOe mnpsmMosnHeliHoe  nBwkeHue. CpenHsss u
MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKEHUE

8.6 CBoOomuoe nmagenne. OneITe! [ annnes




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
pasznena JJIEMEHTa

8.7 PaBHomepHOe nBHKEHHME 1O OKpYKHOCTH. Ilepmom u yacrora
oOparieHusl. Jluneitnas u yTri0Bas CKOPOCTH.
[{eHTpOCTpPEMUTEIBHOE YCKOPEHHE

8.8 ITepBriii 3akoH HproTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akon HerotoHa

8.11 [IpuHIUI Cyneprno3uuu CUII

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHus: CWiIa TPEHHUS CKOJIbKEHUSA, CUjla TPEHHUS IOKOS,
JpYTUE BUJbI TPEHUS

8.14 Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUSA. Y CKOpEHHE
CBOOOTHOTO TTa/ICHUS

8.15 Jemwxenune tuiaHer Bokpyr Connna. IlepBas kocmuueckas
cKopocTb. HeBecoMOCTh 1 meperpy3ku

8.16 PaBHOBecue MaTeprabHON TOYKH. AOCOJIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBepAOro Teila € 3aKPEIUICHHOW OCBhIO BpAICHUSA.
MowmeHnT cuisl. LleHnTp TskecTu

8.18 Nwmnynec Tena. M3Menenue umnynbca. IMnynbc cuiibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE IBUXKEHUE

8.21 MexaHnnueckasi paboTa 1 MOITHOCTb

8.22 PaGora cun tsxecTH, ynpyroctu, Tperusi. CBsi3b SHEPTrUu U paboThI

8.23 [lorenuumanpHass SHEprus Tela, MOAHATOTO HAJ IOBEPXHOCTBIO
3emun

8.24 [loTeHuManbpHas S3HEPTUs CXKATON NPYKUHbI

8.25 Kunernueckas sueprusi. Teopema 0 KHHETUYECKOW SHEPTrUu

8.26 3aKOH COXpaHEHUs MEXaHUYECKON YHEPruun

8.27 [IpakTuueckue padbOTHI:
OmnpeneneHue cpeaHed CKOPOCTH CKOJBXKEHHS Opycka WU
JBUKEHMS IIapHUKa 110 HAKJIOHHOM MJIOCKOCTH.
Omnpenenenne ycKOpeHus Tella IPU PaBHOYCKOPEHHOM JBUKCHHUH
10 HAKJIOHHOW INTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHU
IIpY paBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHONU CKOPOCTH.
[IpoBepka rumoTe3sl: €Cu NP PaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4YaJIbHOM CKOPOCTH IYTH OTHOCATCS KaK Psii HEYETHBIX YHUCE, TO
COOTBETCTBYIOIINE IPOMEKYTKA BPEMEHHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS! CKOJBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHMS.
Omnpenenenue kodppuimeHTa TPEHUS CKOIBKCHHS.
Onpenenenne KeCTKOCTU IPYKUHBI.
Onpenenenne paboOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBHXKEHUU
TEJNa M0 TOPU30HTAILHON OBEPXHOCTH.
Onpenenenue pabOThl CHJIBI YINPYrocTH TMPHU MOABEME Ipy3a C
MCIOJIb30BAHNEM HEMOJIBUYKHOTO U IOJIBHYKHOT'O OJIOKOB

8.28 ®usnyecKkue SBICHUSA B MPUPOJE: IPWINBBI U OTIIUBBI, IBUKECHUE
maHeT COJHEYHON CHUCTEMbI, PEAKTHMBHOE [BHUKEHHE >KHUBBIX
OpraHHU3MOB

8.29 TexHnuyeckue ycTpoWCTBa: CIHMJIOMETP, AATYUKU TIOJOXKEHMS,




Kon Kon [IpoBepsieMble 21EMEHTHI COAECPHKAHUS
paszaena JIEMEHTa
paccTOsIHUS U YCKOPEHMSI, PaKEThl
9 MEXAHMWYECKHWE KOJIEBAHUA 11 BOJIHbI
9.1 Konebarenbnoe  aBmwkeHue.  OCHOBHBIE — XapaKTEPUCTUKH
Kosie0aHMM: IepuoJ, YacTOTa, aMILIMTY1a
9.2 MaremMatnueckuii M OPYXKUHHBIM MasaTHUKU. [IpeBpaineHue
SHEPI'UHU IPpU KOJeOaTEIbHOM JBH)KEHUH
9.3 3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc
94 Mexanuueckue  BojHbl.  CBOHCTBA  MEXaHMYECKMX  BOJIH.
[IpononbHbIe M NONEpEeYHbIE BOJIHBL. [lJIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4yecKkue BOJIHBI B TBEPIOM TeEIlE,
celiCMUYeCKHEe BOJHBI
9.5 3ByK. ['poMKOCTb 1 BbICOTa 3BYKa. OTpa’keHUE 3ByKa
9.6 WNudpa3Byk u yIpTpa3ByK
9.7 [IpakTuueckue padbOTHI:
OmnpeneneHue 4acTOThl M MEpHOa KOJIEOaHUI MaTeMaTHYeCKOIro
MasiTHUKA.
OmnpezneneHue 4YacToThl M Iepuoja KOJEOAHUN NPYKUHHOIO
MasiTHUKA
HccnenoBanue 3aBUCUMOCTH N€pHOAA KoJeOaHHUH OIBEIEHHOT0 K
HUTH TPy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH IepHUosa KoJeOaHUM HpPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.
IIpoBepka  He3aBUCMMOCTM  Hiepuoja  KoiebaHMi  Tpy3a,
MIO/IBEILIEHHOT0 K HUTHU, OT MaccChl Ipy3a U JKECTKOCTH IPY>KUHBI.
W3mepeHue yckopeHusi CBOOOAHOTO NMajieHus
9.8 ®duznyeckue BJICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB )KUBOTHBIMH,
3eMJIeTpsICeHUE, CEHCMUUYECKUE BOJIHBI, IlyHAMH, 9XO
9.9 TexHnueckue ycTpoicTBa: 3X0JI0T, UCIIOIb30BaHUE YIbTPa3ByKa B
OBITY M TEXHUKE
10 DJIEKTPOMATHUTHOE T1OJIE 11 JIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DNeKTpOMarHuTHOE MoJie. DJIeKTpOMarHuTHble BOJHBI. CBoicTBa
NEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 31eKTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHuTHas npuponaa ceera. CkopocTe cBera. BosHOBBIE
CBOMCTBA CBETA
10.4 [IpakTuyeckue paboOTHI:
N3yueHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C IOMOUIBIO
MOOMJIBHOTO Tesie(hoHa
10.5 ®dusnyeckue SABICHHUS B MpPUPOJE: OMOIOrMYecKoe JeHCTBUE
BUJMMOT0, YIBTPa(duO0JIETOBOTO ¥ PEHTI€HOBCKOIO M3IIy4eHH
10.6 TexHuueckue yCTpOMCTBA: MCHOJIB30BAaHUE HIIEKTPOMArHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H
11 CBETOBBIE ABJIEHU A
11.1 JlydeBasg monenb cBeta. IcTOUHUKY cBETa
11.2 [IpssMONMHENHOE pacIIPOCTPAHEHUE CBETA
11.3 Otpaxenne cBera. [lockoe 3epkano. 3aKOH OTPaXKEHUS CBETA
11.4 [Ipenomsienne cBera. 3akoH mpenomiieHus cBera. llomHoe
BHYTpPEHHEE OTpaKEHUE CBETa
11.5 JInnza. Xop Jiydei B JIMH3E




Kon
paszzerna

Kon
3JIEMEHTA

[IpoBepsieMble 2IEMEHTHI COAEP)KAHUS

11.6

Ontuyeckas cucreMa ¢oTroanmapara, MUKPOCKOIA U TEJIECKOIa

11.7

I';ma3 kak onTUdeckas cUcTEMa. BJ'II/ISOPYKOCTB " JaJIbHO30PKOCTDH

11.8

Paznoxxenue 6enoro ceeta B criektp. OnbiTel HetoToHa. CroXkeHue
CHEKTpaJIbHBIX 1[BeTOB. Jluicriepcus cBeTa

11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH yIjla OTPa)KEHUS CBETOBOTO JIyda OT
yria rnajaeHusl.

N3ydyeHune xapakTepUCTHK H300paxKeHHs] MpeIMeTa B IUIOCKOM
3epKaje.

HccnenoBanue 3aBUCUMOCTH YIJla MPEIOMIICHHS] CBETOBOTO JIyda
OT yIJja MaJeHus Ha TPAHULIE «BO31YX — CTEKIIO».

[Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAFOIICH JTUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTUYECKOM CHIIBI
coOuparolei JTMH3HI.

OnbIThI 110 Pa3JIKEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITHl MO BOCTIPUSATHIO I[BETa MPEAMETOB NPU WX HAOIIOACHUU
4yepe3 LIBETOBbIE (DUIIBTPhI

11.10

®usnyeckue sBieHUs B mpupo/e: 3atMenus Connia u JIyHsl, nBera
TEJI, ONTHYECKHUE SBJICHUS B aTMocdepe (uBeT Heba, pedpakmms,
paayra, MUpax)

11.11

TexHUYecKue yCTpPOWCTBA: OYKH, TEPUCKON, QoToarmmapar,
ONTHYECKUE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA

12.1

OmnsiTel Pesepdopaa u mnanerapHas Moaens aroma. Mojenb atoMa
bopa

12.2

Hcnyckanne u nornomenne ceera aromoM. KBanTel. JInnenyarsie
CIEKTPbI

12.3

PagnoaktuBHOCTE. Anlb(a-, 6eTa- 1 raMmMa-u3Iy4eHUsI

12.4

Crpoenue aroMHoro sigpa. HykioHHass MOenb aTOMHOTO sijpa.
N30To1s!

12.5

PagnoakTuBHbIe TpeBpamieHus. [lepuon moaypacnanga aTOMHBIX
saep

12.6

HI[epHLIe pCaKkIuu. 3aKOHBI COXPAHCHUSA 3apsAa0BOTO U MACCOBOT'O
YHUCCJI

12.7

SHCPFI/ISI CBs31 aTOMHBIX SAOCP. CBs13b MaccChl U OHCPIUn

12.8

Peaknum cuHTE3a U ACTICHUS AACP. Hcrounuku OHEPIrun COJ'IHI_[a u
3BC31

12.9

SnepHas sHepreTuka. JlelicTBHE PaJMOAKTUBHBIX M3JIyYCHUU Ha
YKWBBIE OPTraHU3MBbI

12.10

[IpakTuyeckue paboTHI:

HaburoieHne CrulomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITYYECHHUS.
HccnenoBanne TpPEKOB: H3MEPEHUE DHEPIMM  YacTHUIBI 10
TOPMO3HOMY yTH (TI0 (hoTOrpadusim).

V3mepeHue painoakTUBHOTO (poHa

12.11

®usnyuecKue SBICHUS B MPUPOJIE: €CTECTBEHHBIN PaJMOAKTUBHBIN
(OH, KOCMUYECKHE JTy4H, PAIHOAKTUBHOE U3IYYEHUE MPUPOIHBIX
MHHEpAJIOB, ACHCTBUE PAaJUOAKTHUBHBIX W3JIy4EHUH Ha OPraHU3M
YeJI0BEKa

12.12

TexHudeckue yCTpOMCTBA:  CHEKTPOCKON, WHAWBUIYaJIbHBII
JI03UMETp, KaMepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMUS K PE3YJIbTATAM

OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI

OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

JInst IpoBeieHHsT OCHOBHOTO TOCY/IapPCTBEHHOTO dK3aMeHa 1o ¢usuke (nanee - OI'D no
¢u3uKe) MCHOIB3yeTcsl MepeyeHb (KOoIu(pUKaTOp) MpOBEpsSEeMBbIX TPeOOBaHUN K pe3ysbTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOW IPOrpaMMBl OCHOBHOTO 00ImIero oOpa3oBaHHS U
3JIEMEHTOB COJIEPKAHUS

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOr0 yPOBHS
IIPOBEPSIEMOTO OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOOBaHUs oOpazoBanus Ha ocHoBe PI'OC
1 [Torumanue ponu GU3UKH B HAYYHOW KapTHHE MHUDPA;

c(OpPMUPOBAHHOCTh 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOH CBS3U U
IIO3HABAEMOCTH SIBJICHUH MNPUPOIBI, O POJU AKCIEpUMEHTa B (pusmke, o
cuctemMooOpasyromieir poau (QU3MKA B PAa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHA U TEXHOJOIUWH, 00 3BONIIOLMH (U3NYECKUX 3HAHUN M UX POJU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MHUpPa, O BKJIAJIE POCCUHCKHX H
3apyOeKHBIX YYCHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IPOLECCOB
OKPYKaIoIlllero MUpa, pa3BUTHE TEXHUKHU U TEXHOJOTHI

2 3HaHus O BUJAX MaTepuM (BEIECTBO U IOJ€), O JBM)KEHUHM KakK Crocode
CYIIECTBOBAaHHMS MaTe€pHH, 00 aTOMHO-MOJIEKYJSIPHON TEOPHH CTPOCHUS
BEIECTBA, O (U3UYECKON CYIIHOCTU SIBJICHUH HPUPOJbI (MEXaHMYECKHX,
TCIJIOBBIX, SJICKTPOMArHUTHLIX U KBaHTOBBIX);

YMEHHUE pa3inyarh SIBJICHUS 10 ONHCAHUIO UX XapaKTEePHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE;

YMEHHUE paAcO3HaBaTh MPOSBIEHHE H3YYEHHBIX (PU3MUYECKUX SBICHUH B
OKpY’KaroIlleM MUPE, BbIIEISS UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKU)

3 Brnanenue ocHoBaMM NOHATUIHOIO amnmapaTta M CHUMBOJIMYECKOIO S3bIKa
(1)I/I3I/IKI/I M UCIIOJIb30BAHUEC UX IJIA PCIICHHA y‘I€6HI>IX 3aaa4,

yYMEHHUE XapaKTepHU30BaTh CBOMCTBA Tel, (PM3NUYECKUE SIBICHUS U MPOLECCHI,
HCIIOJIb3Yys (byH]laMeHTaJ'II)HI)Ie 1 OMIIMPHUYCCKUEC 3aKOHBI

4 YMeHue omnuchiBaTh H3y4YEHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBICHUSA,
UCTIONB3Ys PU3HYECKUE BETUUMHBI
5 Bnanenue ocHOBaMM METO/IOB HAYYHOTO TMO3HAHHS C YYETOM COOIIOJICHUS

npaBujI 6€30MacHOro Tpyaa:

HaOmo/leHue (PU3MUECKUX SIBICHUN: YMEHHE CaMOCTOSITENILHO COOHMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY W3 JaHHOrO Habopa o00OpyaoBaHUS TIO
WHCTPYKIIMU, ONMHUCHIBATH XOJ OMNbITA W 3alUChIBaTh €r0 pPe3ylIbTaThl,
(GbopMyITUPOBaTh BHIBOJIBI;

MpOBEJICHNE TMPSMBIX U KOCBEHHBIX HM3MEPEHUN (U3HMUECKUX BEIUYUH:
YMEHHE  IUIAHUPOBATH HU3MEepeHUs, CaMOCTOSITEITEHO cooupaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HMHCTPYKIIMH, BBIUUCIATH 3HAUCHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3yJIbTaThl C YISTOM 3aJaHHOMN
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

MIPOBEJICHHE HECJIOXKHBIX OKCIIEPUMEHTAITBHBIX WCCIICIOBAHMIH;
CaMOCTOSITENILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY M IMPOBOJIUTH
WCCIICJIOBAHKUE I10 WHCTPYKIUH, MPEACTABIATh TMOJyYEeHHBIC 3aBHCHMOCTH
(bu3NYECKUX BETMYHMH B BUJIE TaOIHI U TPAdUKOB, YIUTHIBATH TOTPEITHOCTH,
JICJIaTh BBIBOJIBI 110 PE3YIIbTaTaM HUCCIICTOBAHMS

6 [TonnmaHue XapaKTEepPHBIX CBOMCTB (U3MYECKUX MoOjeneil (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPIOE TEJNO, MOJIEITH CTPOCHUS Ta30B, KHUIKOCTEH U
TBEPJABIX Tell, TUIAHETapHasi MOJIENbh aToMa, HYKJIOHHAs MOJEIh aTOMHOTO




A1pa) U yMEHUE NPUMEHSATh UX JJIs1 00bsCHEHHS (PU3NYECKUX MPOLIECCOB

YMenue o0bsACHATH GU3NYECKUE POLECCH U CBOICTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH IPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOH
Ha U3yYEHHBIC CBOICTBa (U3UYECKUX SBJICHUH, (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJIETHN

YMeHue pemarb pacueTHble 3aaauu (Ha 0a3ze 2 - 3 ypaBHEHU), UCIOJIB3Ys
3aKOHBI U (HOPMYIJIbI, CBS3BIBAaIOIINE (DU3MUECKUE BEIUYUHBI, B YaCTHOCTH,
3aIlIMCbIBAThL KPAaTKOC YCJIOBHUC 3aada4yu, BBIABJIATH HCAOCTAIOIIUC ITAaHHBIC,
BbIOMpaTh 3aKOHBI U (OpMyNbl, HEOOXOIUMBIE [JIsi €€ pelICHHUs,
HCIIOJIB30BAaTh CIIPABOYHLIC JAHHBIC, HNPOBOJUTH PACUCTBI W OLCHUBATH
PEATUCTUYHOCTh MOJYYEHHOTO 3HAa4YeHHs (DU3MUYECKOM BEIMYMHBI, YMEHUE
OTPEACIATh Pa3MEPHOCTh (DU3MYUECKON BEIMYWHBI, TIOTYYCHHOW TIpU
pelIeHnN 3aa4u

YMeHue XapakTepu30BaTh IPUHLMIILL JEHCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHce OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOIMYECKHX
IPOIIECCOB TI0 UX OMHUCAHHUIO, UCTIONB3Ysl 3HAHUS O CBOMCTBAX (DPU3MUECKHUX
SBJICHUN U He0OX0oauMble (hU3MUECKUE 3aKOHOMEPHOCTH

10

YMeHue MCIoJb30BaTh 3HAHHUS O (PU3UYECCKUX SIBIICHUSX B IOBCEIHCBHOU
KU3HH JUIsi oOecreueHuss Oe30IacHOCTH IpH OOpalieHud ¢ OBITOBBIMH
npuOopaMd W TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 370POBBS U
COOJIFOJICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKpPYXKAaIOLICH Ccpele;
MOHMMAaHUE HEOOXOJMMOCTH TPUMEHEHHUS JIOCTIKEHUH  (QU3UKA U
TEXHOJIOTHH JIUIsl pAllMOHAIBLHOTO MPHPOI0IOIb30BAHUS

11

OneiT  moucka, mnpeoOpa3oBaHMsi U IpeACTaBiIeHHUs  UH(POpMaLUU
(GU3M4ecKoro  CoAep)KaHuss € HCIOJIb30BaHUEM  HMH(OPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUI;

YMEHHUE OLICHHWBATh JOCTOBEPHOCTh MOJYYEHHOM MH(POpPMALUU HAa OCHOBE
UMEIOUINXCS 3HAHUN U JIOTIOJTHUTENbHBIX UCTOYHUKOB;

YMEHHUE HCMOJIb30BaTh IPU BBIMOJHEHUM YYeOHBIX 3aJaHUi Hay4yHO-
NOMYJSIPHYIO ~ JIUTEpaTypy  (U3WYECKOro  COJAEp>KaHUs, CIpPaBOYHbBIE
MaTepuaisl, pecypceol cetu HTepHeT;

BJaJieHne 0a30BBIMU HaBBIKAMU IpeoOpa3oBaHus MHPOpPMALUU U3 OAHOU
3HAKOBOM CHUCTEMBI B APYTYIO; YMEHUE CO3/]aBaTh COOCTBEHHBIE TMCbMEHHbBIE
U YCTHBIE COOOIIIEHNS HA OCHOBE MH(POPMAIMHU U3 HECKOJIBKUX UCTOYHHUKOB

HEPEYEHDB 2JIEMEHTOB COAEPXKXAHMUS, TIPOBEPAEMBIX HA OI' ITO
PU3UKE

Kon

[IpoBepsieMblil AIEMEHT COJIEPKAHUS

1

MEXAHWYECKUE SABJIEHUA

1.1

MexaHu4eckoe JABUKCHUC. MaTepI/IaJ'ILHaH TOYKa. Cucrema OTCUCTaA.
OTHOCHUTEILHOCTh JABUXKXCHU S

1.2 PaBHOMEpHOE M HepaBHOMepHOe ABMKeHHE. CpenHsas ckopocTs. Dopmyna uis
BBIYMCIICHHS] CPETHEN CKOPOCTH:
V=—
t
1.3 PaBHOMEpHOE NPAMONMHENHOE [BHKEHUE. 3aBUCUMOCTb KOOpPJAMHATHI Tela OT

BPEMEHH B CI1y4ae PAaBHOMEPHOT'O NPSIMOJMHEWHOIO IBUKEHHUS:

X(t) = X0 + vit.

I'paduku 3aBUCUMOCTH OT BpPEMEHHU i1 MPOEKIHH CKOPOCTH, MPOCKIUU
NIEPEMEIICHMS, IIYTH, KOOPAUHATHI IIPYU PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

1.4 3aBUCUMOCTh KOOpPJIMHAThI Tejlda OT BPEMEHHM B CJydae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKEHHUS:
2
t t t
X(t) =X, +V,,t+a, 5
@opMynbl Uil MPOEKLMHM IEPEMELICHUs], IPOEKIUU CKOPOCTH W IPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKEHUU:
t2
5,0 =Vo, -t+a, -,
v, (t)=v,, +a,t,
ax(t) = const,
V2x2 - V1x2 = 2axSx.
['paduky 3aBUCIMOCTH OT BPEMEHHU JJIsl IPOSKLUHU YCKOPEHUs, IPOCKIIMH CKOPOCTH,
MPOCKUUU NEPEMEILIECHUs, KOOPJIUHATHI MPU PABHOYCKOPEHHOM MPSMOIMHEHHOM
JIBUKECHUU
1.5 CBoOonnoe maaenue. DopmyInbl, OMUCHIBAIONINE CBOOOJHOE MAaJCHHE Teja IO
BEPTUKAIU (IBUJKEHUE TeJa BHU3 UM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3EMIIN).
['paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKIINH YCKOPEHUS, IPOEKIIMH CKOPOCTH
¥ KOOPJMHATHI TP CBOOOTHOM TaJICHUH TEJIA TI0 BEPTHUKAIN
1.6 CKOpoCTh paBHOMEPHOTI'O IBUKEHUS TeJla 0 OKPYKHOCTH. Hanpasnenue ckopocTu.
@opMmyna Ui BBIUHCICHUS CKOPOCTH 4Ye€pe3 paguyC OKPYKHOCTH U IEPHUOL
oOpareHus:
2R
V=——r0u
T
IlenTpocTpemMurensHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMHUTEIBLHOTO
yckopenusi. @opmyiia sl BBIYUCIECHUS YCKOPEHUS:
2
v
a.]_l — E .
dopmyina, cBsI3bIBaIONIasi IEPUOJI U YACTOTY OOpallleHUsI:
V= ?
1.7 Macca. [InotHocts BemectBa. @opmyiia 11l BBIYUCICHUS TIJIOTHOCTH:
m
P=
V
1.8 Cuna - BekTopHast pusudeckasi BenuunHa. CiokeHue cui
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroTOHA
1.10 Bropoii 3akoH HeroToHA:
F=m-a.
CoHarpaBIeHHOCTh BEKTOPA YCKOPEHHMsI Tela W BEKTOpa CHUJIbL, IEUCTBYIOIIEH Ha
TEJI0
1.11 B3aunmoneiictue tein. Tperunii 3akoH HeroToHa:
I:2—>1 == |:1—>2
1.12 Tpenue Mokos M TpeHne CKoybXeHus. Popmyna JUIs BBIUUCICHUS MOJYJS CHIIbI

TPCHUS CKOJILXKCHUA!




Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

F,=u-N

1.13

Hedopmaruss Tema. Ympyrue u Heynpyrue nedopmanud. 3aKOH YHPYrou
nedhopmaruu (3akoH ['yka):

F=K-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUS:

F:Gnﬁégn

Cuiia TsbkecTd. Y CKOpeHue CBOOOIHOTO MaJCHUSI.
Dopmyiia st BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3EMIIH:

F=mg.

JBmwxenue miaHet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTsb
U IIEpErpy3Ku

1.15

Hmnynbe Tena - BeKTopHast pu3nyueckasi BeIMUMHA.

p=mv

HMItynbC cUCTEMBI TEI.
M3meHeHne umnysbca. VIMIysbe cuiibl

1.16

3aKoH COXPAHCHUS UMITYJIbCA JJIS SaMKHYTOﬁ CHUCTCMBI TCII:

p =mV, +m,V, = const.

PeakTuBHOE NBUXKEHUE

MexaHuueckas pa60Ta. cDO}T)MYJ'IB. JJIS1 BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosa.

MexaHuueckasi MOIIHOCTb:

N=A
t

1.18

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus.
CDOpMy.]'Ia JJIs1 BBIYHUCIICHHUA KUHETHYSCKOMN SHCPTHHU:

E, =——

TeopeMa 0 KHHETHYECKOW SHEPTHH.
@Popmyna 171 BBIYUCIIEHUS IOTEHIIMAIBbHONW YHEPT UM TEJA, TOJAHATOr0 Hal 3eMJIei:

E, = mgh

1.19

Mexann4deckas OHCPIUAi:

E=Ei +E,.

3aKOH COXpaHEHUsI MeXaHW4yecKoil sHepruu. dopmyna A 3aKOHA COXpPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

HpeBpameHHe MEXaHHUYECKOM OHCPI'UU IpU HAJIUYHUU CUJIBI TPCHUS

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prruar. MoMeHT CHIIBL:

M =Fl.

Ycaopue PaBHOBCCHS pblyara:

M +Ma+..=0.

[ToaBUXHBIN U HEMOABUKHBIN OJIOKH.
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A'IOJ'IGSHEIH

KII mpocThIX MEXaHM3MOB, n=
Aiana‘{EHHaﬂ

1.21 JlaBiieHue TBEpIOTO TEaA.

@Dopmyna sl BBIYMCIEHUsI JAaBIEHMs TBEPAOIO TeJa:
F
p=—.
S

JaBnenue raza. ATMocdepHoe JaBieHHUE.
['uapocraTyeckoe 1aBiIeHUE BHYTPU KUIAKOCTH.
Dopmyna 175 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P =pgh+p,,

1.22 3akoH [lackans. ['mapaBnuueckuii npecc

1.23 3akon Apxumena. Dopmyna s ONpEACNICHUS  BBITAIKUBAIOIMICH  CHIIBI,
JEICTBYIONIEH Ha TeJI0, HOTPYKEHHOE B )KUJKOCTh HIIU T'a3:
I:Apx. = p gV .
Ycnosue nuiaBanus Tena. [1naBanue cy10B U BO3AyXOIlIaBaHHUE

1.24 Mexannueckue kojaebanus. AMIUIUTYAA, IEPUOJT U YacToTa kojebanuii. Gopmyina,

1

CBSAI3BIBAIOIIAS YACTOTY M EepHOJ Kojlebanuii: V = ?

1.25 MaremaTtuueckuii M TNpYKUHHbIA MasTHUKU. [IpeBpamieHue »sHeprud mpu
K0JIeOATEITHbHOM JIBUKCHUHU

1.26 3aryxarommue Kosebanusi. BerHyxneHnsie konebanus. Pe3onanc

1.27 Mexanuueckue BOJHBL [IpojonbHbIE W MoOnepedyHble BOJHBL J[IMHA BOMHBI U
CKOPOCTb pacpOCTPAHEHHUS BOJIHBI:
A=v-T

1.28 3ByK. I'poMKocTh 1 BbIcOTa 3ByKa. OTpaskeHHEe 3ByKOBOW BOJIHBI Ha IPAHHULIE JIBYX
cpen. IHppa3ByK U yIbTpa3ByK

1.29 [TpakTrueckue pabOTHI
W3MmepeHue cpeqHEel IUIOTHOCTH BEIECTBA; apXMMENOBOM CHIIBI;, »KECTKOCTH
OpYXHUHBL; KO3(h(ULMEHTa TpPEHUs CKOJIbXKEHUs; paboThl CHIIBI TPEHHUS, CHIIbI
YIIPYrOCTH; CpelHEell CKOPOCTH JIBM)KEHUS Opycka MO HAaKJIOHHOH IJIOCKOCTH;
ycKopeHusi Opycka IpU JABMXKEHUHU 110 HAKJIOHHOW IJIOCKOCTH; YacTOThI M NEpHOa
KojeOaHuN MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl M TMepuoja KoseOaHuit
NPYKUHHOTO MasTHUKA; MOMEHTa CHUJIbI, JEHCTBYIOIIErO Ha pblyar; paboThl CHIIbI
YIIPYTOCTH NPH MOABEME Ipy3a ¢ MOMOILBIO HEMOABMKHOTO 0JI0Ka; paboThl CHUJIIbI
YIPYTOCTH NPHU NOBEME IPy3a C OMOILBIO MOJABUKHOIO 0JI0Ka.
HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 0ObeMa MOTrpyKEeHHOH yacTu
TeNa U OT TUIOTHOCTH KUJIKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI OT Macchl
TeNa; CUJIbl TPEHUSI CKOJBXEHUS OT CUJIbl HOPMAJIbHOTO JaBJIEHUS U OT poja
MOBEPXHOCTU; CHUJIBl YIPYrOCTH, BO3HMKAIONIEW B TMpPYXHUHE, OT CTENEHU
nedopManuu MPYKUHBI; YCKOPEHUs OpycKa OT yIyia HaKJIOHA HampaBIsIONIEH;
nepuoAa (4acToThl) KoJeOaHWM HUTSHOTO MAasTHHUKA OT JJIMHBI HUTH; NEpHOIA
KoieOaHui TPYKUHHOTO MasTHHKAa OT MacChl Tpy3a MU KECTKOCTU NPYKHUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH Nepro/ia KoJeOaHui HUTSHOTO MasTHUKA OT MacChl
rpysa.
[IpoBepka ycnoBusi paBHOBECHs pbluara

1.30 Puznyeckue ABICHNS B IPUPOJIE: TPUMEPHI IBIKEHUS C PA3INYHBIMU CKOPOCTSIMHU

B JKMBOM M HEXHMBOM NPUPOJE, NECHCTBHE CWIbl TPEHHsI B NPHUPOAE M TEXHHUKE,
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NPWIMBBI W OTJIMBBI, JBIKEHHE IIaHEeT COJMHEYHOW CHCTEMBI, pPEaKTHBHOE
JBUKCHHE KUBBIX OPraHU3MOB, PhIYaru B TEJIC YEIIOBEKA, BIUSIHUE aTMOC(HEPHOTO
JIaBJICHUs Ha >KMBOM OpraHW3M, IUIaBaHUE PBIO, BOCIPHUSATHE 3BYKOB JKHUBOTHBIMU,
3eMJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 9XO

1.31 TexHuueckrne yCTpPOMCTBA: CHUIAOMETP, AATYMKHU TOJIOKEHHUS, PACCTOSAHUSA U
YCKOpEHUs, JMHAMOMETp, IMOALIMIHUKU, pAKEThl, pblYyar, MOABWXXHbBIA U
HEMOJABIKHBIA OJIOKM, HAaKJIOHHAs IIOCKOCTb, INPOCTbIE MEXaHU3MbI B OBITY,
COOOIaroIIMeECs] COCY/bl, YCTPONCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp, 3XO0JOT,
HCIIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW A

2.1 OcCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS BEILIECTBA.
Mogenu  TBepaoro, JKMAKOTO M Ta3000pa3HOr0  COCTOSIHUH — BEILECTBA.
Kpucrannuueckue u aMmoppHbIe Tena

2.2 JIBrxenue yactull BemecTsa. CBs3b CKOPOCTH ABUXKEHUSI YACTHL] C TEMIIEPATYPOU.
BpoyHoBckoe nBmkeHue, auddysus

2.3 CmauMBaHUE U KallWJUISIPHBIE SIBJICHUS

2.4 TeroBoe pacliupeHue U CoxaTue

2.5 TenoBoe paBHOBECHE

2.6 Buytpennsas »sHeprus. Pabora u Teruiomepenaya Kak CIOCOObI M3MEHEHHUs
BHYTPEHHEHN YHEPruu

2.7 Buael Terionepenaun: TEMJI0NIPOBOAHOCTh, KOHBEKLMUS, U3IIYYCHHE

2.8 HarpeBanue u oxnaxzaenue tes. KonudecTBo TemIoThl. Y AeNIbHAs TEIIOEMKOCTb:
Q=cm(t: - t1)

2.9 3aKOH COXpaHEHMs HHEPIMM B TEIUIOBBIX IIPOLECCaX. YpPaBHEHHE TEIUIOBOTO
OanaHca:

Qi +Q+..=0

2.10 Ucnapenne u koHaeHcauus. M3meHeHHe BHYTpPEHHEW OSHEPruM B IpOLECCE
ucnapeHnss W KoHaeHcauuu. Kunenwe kuakocTtu. YenbHas — TeIoTa
napooOpa3oBaHMUsl:

Q
L=<
m

2.11 BriaxxHocTh BO31yXa

2.12 IInaBnenue u kpucramm3anus. VisMeHeHne BHyTpEHHEW SHEPTUH ITPH IUIABJICHUH U
KpUCTAJIIM3ALMH. Y IeNbHAs TEIUIOTA IUIABICHUS:

Q
A=
m
2.13 BHyTpeHHsIs1 SHeprus cropaHus TOIUIMBA. Y IeJIbHAs TEIJI0TA CrOPaHHUsl TOIIMBA!
Q
q m
2.14 [Tpunumns! padotel TerioBbix asurareneil. KI1JI rermoBoro asuraresns
2.15 [TpakTrueckue pabOTHI

N3mepenne yaenpbHOM TEIUIOEMKOCTH METAJUIMYECKOro LWIMHJIPA; KOJIUYeCTBa
TEIUIOTHI, TOJTYYEHHOTO BOJON KOMHATHOM TeMIiepaTypbl UKCHPOBAHHOI Macchl, B
KOTOPYIO OIYILEH HArPEThIA HUIUHIP; KOJIUYECTBA TEIJIOTHI, OTIAaHHOI'O HarpeThIM
HUJIUHAPOM, IIOCJIE€ OIYCKaHHs €ro B BOJY KOMHATHOM TeMIIEpaTyphl;
OTHOCHUTEJIBHOM BIIaXKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI ILUIABJICHUS JIbJA.

HccenenoBanue W3MEHEHHsI TEMITEPATyPhl BOJIBI IPH PA3JIUYHBIX YCIOBUSX; SIBICHUS
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Ter1000MeHa IpHU CMENIMBAHUK XOJIOIHOM U ropsiueil BObI; Mpolecca UCTIapeHust

2.16 ®u3nyecKue SBICHUS B IPUPOJE: IOBEPXHOCTHOE HATSIKEHHUE M KallUJUIPHBIE
SBIICHUS B IPHUPOJIe, KPUCTAIBI B Mpupozae, uzinydeHue CoiHIA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUEe POCHI, TYMaHa, HHEsI, CHera

2.17 TexHuueckrue YCTpPOMCTBA: KaNMWJUISIPbl, MPUMEPHI HCIOJIb30BAHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETPBI, NCUXPOMETP, MapoBas TypOMHA, ABUTaTelb BHYTPEHHETrO
CrOpaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnekTpusanus Ten. JBa Buia 31eKTpUYeCcKuX 3apsiioB
3.2 B3aumoselicTBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHMS JIEKTPUUYECKOTro 3apsiia
34 Onektpuueckoe 1mosie. HanpspkeHHOCTh  anekTpuueckoro mnosst.  [IpuHiun
CYNEPHO3UINH JICKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocutenn snektpuyeckux 3apsgoB. JleMCTBHE 3JIEKTPUYECKOrO MOJA  HA
anekTpudeckue 3apsiabl. [IpOBOTHUKY U TUAIEKTPUKH
3.6 [TocTostHHBIN 2yeKTpUUeCKUil TOK. JleHcTBus 3nekTpudeckoro toka. Cuia Toka.
Hanpsoxenue.
q
| ==
t
A
U=—
q
3.7 DNEKTPUUECKOE COITPOTUBIIEHHE. Y ACIBbHOE 3JIEKTPUUECKOE CONPOTUBIICHHE:
rR=P
S
3.8 3akoH OMa 1 y4acTKa 3J1€KTPUYECKOM 1enu:
U
| = —
R
3.9 [TocnenoBarenbHOE COEUHEHNE POBOIHUKOB!
Ii=I; U=U; +U; R=R; +Ra.
[TapanienpHO€ cOeIMHEHNE IPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:
Ur=UyI=1+L; R:?'
CMelaHHbIe COEIMHEHUS IPOBOIHUKOB
3.10 PabGoTa 1 MOIIIHOCTB AJIEKTPUUECKOTO TOKA.
A=U-T-;P=U"1
3.11 3akon Jlxoyns-Jlenna:
Q=I-R-t

3.12 Oneir Opcrena. MarHuTHoe moje MpsMOrO IPOBOAHMKA € TOKOM. JInHum
MarHUTHOW MHIYKIIUH

3.13 MarsuTHoe 1nosje NOCTOSHHOTO MarHuTa. BzanMonelcTBrue NOCTOSIHHBIX MArHUTOB

3.14 JleficTBHEe MarHUTHOTO MOJISI HA POBOJAHUK C TOKOM

3.15 Onpitel @apanes. SABnenune snekrpoMarauTHON uHAYKUuu. Ilpasuino Jlenna

3.16 [TpakTrueckue pabOTHI

W3MepeHue  DIIEKTPUYECKOTO  COMPOTUBJICHUS  PE3UCTOPa;  MOIIHOCTH
NIEKTPUIECKOTO TOKA; pabOThI AICKTPUIECKOTO TOKA.
VccnenoBanre 3aBUCHMOCTH CHJIBI  TOKA, BO3HHMKAIONIETO B TMPOBOJHUKE
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(pe3ucTopsl, JamIoydka), OT HalpsHKEHHs Ha KOHLAX MPOBOAHUKA; 3aBUCUMOCTH
COINPOTUBIIEHUSI OT JJIMHBI MPOBOJHUKA, IJIOLIAAM €r0 MOINEPEYHOI0 CEYEHMs U
YJI€IIbHOTO CONPOTUBJICHHUS.

ITpoBepka mpaBuia A 3JIEKTPUUYECKOIO HANPSIKEHMS] IPHU IOCIEA0BATEIbHOM
COCJMHEHUU IPOBOAHMKOB; IpaBWIa JJI CHJIBl 3JIEKTPUYECKOrO TOKA IpHU
1apaJuIeJIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

3.17 ®dusnyeckue SBICHUS B TNPUPOJAC: DISKTPUUYECKHE SBJICHHs B arMocdepe,
AIIEKTPUYECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE T0JI€ 3eMITH, APEi] MOITIOCOB, POIIb
MarHUTHOT'O MOJIS JUIs )KU3HU Ha 3emJie, OJSIPHOE CUSTHUE

3.18 TexHUuYecKue yCTpoicTBa: ANEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
JJIEKTPUUECKON SHEPruM, 3JIEKTPOOCBETUTENIbHbIE IPUOOPHI, HarpeBaTelbHbIE
AIIEKTPONPUOOPH! (TIPUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENHN, IIIEKTPOMArHHT,
JIEKTPOJBUTATEIIb IOCTOSHHOIO TOKA, TEHEPATOP OCTOSIHHOT'O TOKA

3.19 OnekTpoMarHuTHble BoJHBL. 111kaa 371eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojeinb ceta. IlpsMonuHeliHoe pacipoCcTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Jucnepcus cBera

3.24 Jlunza. Xon nydeit B ynmn3e. DokycHOe paccTosHHe JMH3BL ONTHYecKas Cuiia
JIMH3BIL:

D=1/F

3.25 I'na3 xak ontuyeckas cucrema. Onruyeckue npudopsl

3.26 [TpakTrueckue paboOThI
W3mepenue onTuyeckod CHIIbl coOMparoliel JIMH3bI, (POKYCHOro pacCTOSHUS
coOuparo1iei JIMH3bI (110 CBOMCTBY paBEHCTBA pa3MeEpOB IIpeIMeTa U U300paKeHus,
KOTJ]a IPeMET PacIioyIo’KeH B IBOMHOM (oKyce), TOKa3aTelis IPeIOMIICHHS CTeKJIa.
HccnenoBanue CBOHCTBA M300pakKeHHS, TOJYYSHHOTO C MOMOIMIBIO COOMparomeit
JIMH3Bl; U3MEHEHUs1 (POKYCHOT'O PACCTOSHUS JIBYX CIIOXKEHHBIX JIMH3; 3aBUCUMOCTHU
yrja nIpejJoMJIEHUs] CBETOBOIO JIyda OT yrjla NaJeHUs Ha TPAaHUIIE «BO3/1yX — CTEKIIO»

3.27 O®uznyeckue sBiaeHUs B mpupoxae: 3atmeHus ConnHua u JlyHbel, 1nBerta Ted,
ONTUYECKHE sIBIEHUs B atMocdepe (1BeT Heba, pedpakiysl, pagyra, MUPax)

3.28 TexHHuyecKue yCTpONCTBA: OYKH, IEPUCKOII, (poToanmnapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBBIE SABJIEHUA

4.1 PannoaktuBHOCTE. Anbda-, Oera-, ramma-uzinyuenus. Peaknuu anspa- u Oera-
pacrasia

4.2 OnsiTel Pezepdopaa no paccestnuto anba-yacrtuu. [lnanerapuast Mmogens aToMa

4.3 CocraB atoMHOTO sigpa. M30TONbI

4.4 [lepuon nonypacnaga aTOMHBIX SITEP

4.5 S nepuble peakiuu. 3aKOHBI COXPAHEHHS 3aPSJOBOTO M MACCOBOT'O YHCEN

4.6 dusnueckue SBIEHUS B TPUPOAE: €CTECTBEHHBIH paJMOAKTUBHBIN  (OH,
KOCMHUYECKHE JIy4H, PaJlMOaKTUBHOE U3Iy4eHHE MPUPOJHBIX MUHEPAJIOB, TEHCTBUE
PaJlnOAKTUBHBIX M3JIyYE€HHHM HA OPraHu3M YelloBeKa

4.7 TexHu4eckne yCTpOMCTBA: CIEKTPOCKON, WHAWUBUIAYAIBHBIA JO3UMETP, Kamepa

BI/IHBCOHa, AACPHAA SHCPTCTUKA




