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CocraBieHa Ha OCHOBE (pelIepaIbHOTO roCy1apCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIapTa HA4YaIbHOTO O0IIEero 0opa3oBaHus,
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(omoOpena pemnieHueM GeaepatbHOro yueOHO-METOINYECKOTO
00beIMHeHus 10 001eMy 00pa3oBaHuI0, MPOTOKoJI 3/21 oT
27.09.2021r.)

Paspaborunku: Hockoa U.A
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NOACHUTENBbHAA 3ANMUCKA

Conepxxanne IlporpamMmbl HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HayYHOH TPAMOTHOCTH YYAaIIMXCS M OPraHM3aIMI0 W3ydeHHs (HU3MKH Ha
JIeATENbHOCTHOW OCHOBE. B Hell y4MTBHIBalOTCS BO3MOKHOCTH IpeaMeTa B
peamm3anuu  TpeboBanmit ®I'OC OOO K IIaHUPYEeMBIM JUYHOCTHBIM U
METaNpeIMETHBIM PE3yJIbTaTaM OOYYeHHs, a TAaKXKe MEXIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHBIX YYCOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOILIETO
o0Opa3oBaHUsL.

B nmporpaMme omnpeaensitoTcs OCHOBHBIE LIENN W3y4YeHUs! (U3UKH HA YPOBHE
OCHOBHOT'O 001Iero 00pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTaThl OCBOECHHS Kypca
(M3MKH: INYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma ycraHaBiIMBaeT pacnpeseneHre yueOHOro Marepuaia 1o rojaam
oOydyenust (1Mo Kiaccam), NpeaIaraeT IPUMEPHYIO IOCIEA0BATEILHOCTD
N3y4YCHUS] TEM, OCHOBaHHYIO HA JIOTUKE PA3BUTHS MIPEAMETHOTO COJCPIKAHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH ydWamIuxXcs, a Takke IpHMEpHOe
TEMAaTHYECKOE IUIAHUPOBAHNE C YKa3aHHEM KOJMYECTBA YacOB HA M3yUCHHE
KaXIOM TEeMBI W TPUMEPHOW XapaKTepPUCTUKON Y4eOHOH HesATelbHOCTH
YUaIUXCsl, pealu3yeMoi IIp1 U3y9eHHHN STHX TEM.

IIporpamma MoOXeT OBITh HCIIOJIB30BAaHA YUYUTEISIMH Kak OCHOBA IS
COCTaBJICHUs CBOUX pabouux nporpamm. [Ipu pazpabotke paboueii mporpaMMsl
B TEMAaTHYECKOM IUIAHHUPOBAHHWU JOJDKHBI OBITH YYTEHBl BO3MOXHOCTH
UCIIONIb30BaHMs JJIEKTPOHHBIX (UMQPOBBIX) 00pa3oBaTENbHBIX PECYPCOB,
SIBIIIOIIMXCS  y4eOHO-METOJMYECKUMH  MaTepuaiaMu  (MyJIbTHMEIUHHBIC
MpOTpaMMBbl,  JIEKTPOHHbIE  y4eOHHMKH W  3aJaYyHUKH, DJIEKTPOHHBIC
6ubIMOTeKH, BUPTyalibHBIC Ja0OpaTOPHH, UTPOBBIE MPOTPAMMBI, KOJUICKITUH
(poBEIX 00pa3oBaTENBFHBIX PECYPCOB), PpEANM3YIOINX JWIAKTHYECKHE
Bo3MoxkHocTH MIKT, comepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY
00 o0pazoBaHHU.

PaGouast nmporpamMMa HE CKOBBIBAET TBOPYECKYIO MHUIMATHBY y4YHTEJNEH U
MIPEOCTaBIISIET BO3MOXKHOCTH JUIS PEATM3AIMU PA3IMYHBIX METOJHMYECKHX
MOJIXOJIOB K IPENoJaBaHui0 (PU3UKH IIPU YCIIOBHH COXPaHEHHUs 00s3aTeIbHON
YacTH COAEPIKaHM Kypca.

OBLUAA XAPAKTEPUCTUKA YHYEBHOI'O NPEOAMETA «®U3UKA»
Kypc ¢usukm — cucteMooOpa3yrommi Jjii  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TPEAMETOB, IOCKOJNBbKY (U3NYECKHUE 3aKOHBI JIe)KAaT B OCHOBE
MIPOIIECCOB W SIBJICHWH, M3ydaeMbIX XUMHEH, OWOJOTHeH, acCTpOHOMHEHW W
¢usnueckoit reorpadpueii. dusmka — 93TO TPEAMET, KOTOPHIH HE TOJIBKO
BHOCHT OCHOBHOW BKJAJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpPA, HO U
MIPeNOCTaBIIsIeT Hamboiee SCHBIE OO0paslsl MPUMEHEHHS HAYYHOTO MEeTojia
MO3HAHUS, T. €. CII0CO0a MOMYYCHUsI JOCTOBEPHBIX 3HaHWI 0 mupe. Hakower,
¢u3nKa — 3TO MpeaMeT, KOTOPBIH HApsAAy ¢ APYTUMH €CTECTBCHHO-HAYIHBIMU
IpeaMeTaMu TOJDKEH JaTh IIKOJBHUKAM IIPEICTaBICHUE 00 YBIICKATEIEHOCTH
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HAay4YHOTO MCCIENOBAaHUS M PAaJOCTH CAMOCTOSTEIBHOTO OTKPBITHS HOBOTO
3HaHUS.

OpHa #3 THaBHBIX 33734 (QU3HIECKOTO 00pa30BaHUSA B CTPYKType 00mmIero
00pa3oBaHust COCTOUT B (JOPMHUPOBAHNHU €CTECTBCHHO-HAYIHON TPAMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOW Macchl 00y4aronuxcs, KOTOphIe B JaJIbHEHIIEM
OyIyT 3aHSTBHI B CaMbIX pa3HOOOpasHbIX cdepax aesTenbHocTH. Ho He MeHee
BaXXHOH 3amayeil sBiseTCS BBIABICHHE U MOJATOTOBKA TAJTAHTIMBBIX MOJOJBIX
Jronieil s MPOJOIDKEHUsT 00pa3oBaHMs M JalbHeWIIeil npodeccnoHanbHOM
JIeSITEIFHOCTH B OOJIACTH €CTECTBEHHO-HAYYHBIX HCCIIEOBAaHMHA U CO3JaHUU
HOBBIX TexHONoruid. COrjaacHO NPHHATOMY B MEXKAYHapOJHOM COOOLIECTBE
ompenencHuio, «EcTecTBeHHO-Hay4yHas TPaMOTHOCTH - 3TO CHOCOOHOCTH
YEeJIOBEKa 3aHMMATh AKTHBHYIO TPAKIAHCKYIO IO3HIHIO II0 OOMIECTBEHHO
3HaYMMBIM BOINPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro
TOTOBHOCTb HHTEPECOBATBCA E€CTECTBEHHO-HAy4HBIMU HIesiMu. Haydno
IPaMOTHBI  4YEIOBEK CTPEMUTCA y4YacTBOBaTb B apryMEHTHPOBAaHHOM
00CyXaeHHH TpoOJIeM, OTHOCAIIMXCS K CCTCCTBCHHBIM HayKaM |
TEXHOJIOTHUSM, YTO TpeOyeT OT HEro CISAYIOMHX KOMIETEHTHOCTEH:

—Hay4HO OOBSICHATH SBJICHUS,

—OLICHMBaTh M TMOHMMAaTh OCOOEGHHOCTM Hay4yHOTO HCCIEeNOBaHUI, —
HHTEPIPETUPOBATh JAaHHBIE M HCIOJb30BATh HAyYHbIE JOKA3aTeIbCTBA JUIS
MIOJIy9YECHHUS BBIBOJIOB.»

W3yyenne ¢u3uKH criocOOHO BHECTH pEIIAIOIINI BKJIam B (hOpMHUpOBaHKE
€CTECTBEHHO-HayYHOW TPAMOTHOCTH OOYYarOIIIXCSL.

LENMN U3YHEHUA YYEBHOIO NMPEOMETA «®U3UKA»

Lenn wusydeHus (QU3NKM Ha ypPOBHE OCHOBHOTO o00mIero oOpa3oBaHUs
ompeznenensl B KoHnenmun npernonaBanust yueOHoro npeamera «@Pusnkay B
oOpa3oBaTenpHBIX OpraHmsanuax Poccuiickoir ®Penepannu, peann3yrmux
OCHOBHBIE 00IIe00pa3oBaTeIbHbIE NPOTPAMMBI, YTBEPXKIEHHOH peIIeHHuEM
Komnerun MunncrepctBa npocsemienusi Poccuiickoit depepanun, MpoTOKONT
ot 3 nexabps 2019 r. Ne [TK-4BH.

Henu u3yyenns Gpu3nKu:

—IpuoOpeTeHne WHTEpeca M CTpeMIICHHS OOyJaromuxcst K HayYHOMY
W3Yy4YCHUIO TIPUPOZbBI, Pa3BUTHE WX WHTEUICKTYAJbHBIX M TBOPYECKHX
CIIOCOOHOCTENH;

—pa3BUTHE TIPEJCTABICHUH O HayYHOM METOJIe MO3HAaHWA M (HOPMHpOBAHHUE
HCCIIEI0BATEIbCKOTO OTHOILECHHUS K OKPY KAIOLINM SIBIICHUSIM;

—hopMHpOBaHNE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yJsibTaTa W3y4eHUs! OCHOB
CTPOCHHUS MaTepHH U (pyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

—opMupoBanue MpeACTaBICHHH O pONM (GHU3UKH OIS Pa3BUTHS APYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TeXHOJ’[OFHﬁ;

—pa3BUTHE  MpPEACTAaBICHMH O  BO3MOXHBIX  cdepax  Oymymei
npoeccHOHATLHON AESITENFHOCTH, CBSI3aHHOW C (PU3HMKOMW, MOATOTOBKA K
JanbHeHIeMy 00y4eHHIO B 3TOM HalpaBIICHUH.

JocTmkeHne 3THX Iejed Ha YpPOBHE OCHOBHOTO oOriero o0Opa3oBaHus
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obecrieunBaeTcs peIeHHEeM CJIeYIOINX 3a1ay:

—TINpHOOpEeTeHHEe  3HAHUM O  JHUCKPETHOM  CTPOCHUM  BELIeCTBA, O
MEXaHMYECKUX, TEIUIOBBIX, O3JEKTPHYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

—npHOOpeTeHHE YMEHHUI OMHCHIBATE U OOBSACHATH (PU3HUCCKUC SBICHUS C
HCIIONB30BaHUEM TTOJTYIECHHBIX 3HAHHIA;

—OCBOGHHE METOAOB pELICHHS MPOCTEHIIMX pacdyEéTHBIX 3amady ¢
HCTONB30BaHHEM (DU3UYCCKUX MOJENEH, TBOPYECKHX H  MPAKTHUKO-
OpPHEHTHPOBAHHBIX 3371a4;

—pa3BUTHE YMCHHU HAOMIOAATH NPHPOJHBIC SBICHUS W BBIMONHATH OIbITHI,
nabopaTtopHele  pabOTBl M OKCIIEPUMEHTAJIbHBIC  HCCICNOBAaHHSA C
UCIIONB30BAaHUEM M3MEPHUTEIILHBIX IPHOOPOB;

—OocCBOeHHe NPUEMOB paboThl ¢ MH(popMarwed (GpU3MIECKOro COmepKaHMUsA,
BKJIIOYasi WHOOPMAIUIO O COBPEMEHHBIX NOCTIDKCHUSAX (DU3HMKH; aHAIU3 U
KPUTHYECKOE OLICHUBaHHE HH(POPMALHH;

—3HaKOMCTBO c0 cepamu npodecCHOHATEHON eATSILHOCTH, CBI3aHHBIME C
q)H3HKOﬁ, u COBPECMCHHBIMU TCXHOJIOTHUAMHU, OCHOBAHHBIMH Ha
JOCTHKEHHUAX (PU3NUECKOI HAyKH.

MECTO YYEBHOI'O NMPEOMETA «®PU3UKA» B YHEBHOM MJTIAHE
B cootBerctBun ¢ ®I'OC OOO ¢wusmka sBusercs 00s3aTEIBHBIM
MPEeIMETOM Ha YPOBHE OCHOBHOTO 00mIero oOpaszoBanms. J[aHHas mporpaMma
MpeaycMaTpuBacT m3ydeHne (GU3NKA Ha 0a30BOM ypoBHE B 00bEéMe 238 u 3a
TpH Toa 00y4eHus 1mo 2 4 B Helenmo B 7 U 8 Kiaccax M 1Mo 3 4 B HEAEIO B 9
Kiacce. B TemMaTHdeckoM IUIAaHMPOBAHWHU UL 7 M 8 KIIACCOB IMPEIIIONAaraeTcs
pe3epB BpEMEHH, KOTOPBIH VYUTENh MOXET UCIONB30BaTh IO CBOEMY
YCMOTpEHHIO, a B 9 Kiacce — TOBTOPHUTEIBHO-0000MIAONINA MOIYIb.
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COOEPXAHME YYEBHOIO NMPEAMETA «®U3UKA»

7 knacc

Paznesn 1. ®u3nka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpPa

®usnka — Hayka o mpupoge. SBmenms mpupoxsl (MCY). ®msmdeckne
SIBJICHUS: MEXaHMYECKHE, TEIUIOBBIE, DJICKTPHYECKUE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE.

Omnueckne BeIWMYUHBL. V3Mmepenne ¢u3nuecKkux BenwdnH. Du3mdeckue
npudopsl. [TorpemHocTs M3Mepenuidi. MexxayHapoaHasi CUCTEMa €ANHHII.

Kak ¢u3uka u Jpyrue ecTecTBEHHbIE HAyKH H3y4aroT HPHUPOIY.
EcrecTBeHHO-Hay4HBIH METOM MO3HAHUS: HAOMIOJEHUE, TIOCTAHOBKA HAYTHOTO
BOMpOCA, BBIIBMKEHHE THUIOTE3, OSKCIEPUMEHT TII0 MpPOBEPKE THUIOTES,
oObscHeHHe Habmogaemoro sBieHus. Onucanue (QU3MYECKUX SBICHUH C
MIOMOIIBIO MOAEIEH.

Jemoncmpayuu

1. MexaHI/I‘IeCKI/Ie, TCIUIOBBIC, OJICKTPUYCCKUEC, MArHuUTHBIC, CBETOBBLIC

SIBJICHHSL.
2. ®duznueckue npuOOPHI U MPOLEaypa NPsSMbIX U3MEPEHUI aHAIIOTOBBIM U
1 POBBIM TPUOOPOM.
Jlabopamopnvie pabomut u onvimut*?
. OnpezencHue IEHbI JSICHUS Kbl H3MEPUTEIILHOTO pUbopa.
W3mepenue paccTossHUM.
W3mMepenne 06bEMa KHUIKOCTH U TBEPJIOTO Tena.
OmnpenesneHne pa3MepoB MaJIbIX TEI.
. 3mepenne Temmneparypbl NMpH IIOMOIIM JKMAKOCTHOTO TEPMOMETpa M
JIaTYNKa TEMIIEPaTyphIL.
6. IIpoBeneHne uccinenoBaHUs 110 MPOBEPKE THUIOTE3bI: JAIBHOCTh HOJETA

IapyKa, IMyIIEHHOTO TOPU30HTAIBHO, TeM Oouibllle, yeM OoJblie BhICOTa

mycKa.

o pwN e

Pasnen 2. IlepBoHayasibHbIE CBe/leHHSI 0 CTPOEHUH BellecTBa

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJNbI, WX pa3Mmepbl. OTBITHI,
JIOKa3bIBAIOIIINE TUCKPETHOE CTPOCHHE BEIIECTBRA.

JBuwxenue yactuil BemecTBa. CBsI3b CKOPOCTH JBWXKEHHSI 4YacTHLl C
TeMrieparypoii. bpoyHoBckoe nBmxkenue, nuddys3us. BzaumoneicTBue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BELIECTBA: CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIBIX

1 MC — smeMeHTBI COJICpIKaHUS, BKIIIOYAIOIINE MEXKIIPEIMETHBIC CBSI3H,

KOTOpBIE MOAPOOHEE PACKPBITHI B TEMATHYCCKOM ITIAHUPOBAHUH.

2 31ech 1 mance MIPUBOJMTCS PACIIMPEHHBIH NIEpeYeHb JTa00paTOPHBIX PadOT U ONBITOB, U3
KOTOPOT'O YYHTEIIb JIeNaeT BEIOOP MO CBOEMY YCMOTPEHHIO U € YUETOM CIIUCKA
9KCIIEPUMEHTAIBHBIX 331aHNUH, peiaraeMeIx B pamkax OI'D no dusnke.
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(KpucTaNNIM4ecKux) Tea. B3anMocBsA3b MeXy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHpIX  COCTOSHUSIX W HMX  aTOMHO-MOJICKYJSIPHBIM  CTPOCHHEM.
OCOOCHHOCTH arperaTHBIX COCTOSHHUNA BOJIBL.
JHemoncmpayuu
1. HaOGmronenrne 6pOyHOBCKOTO JBMKCHUS.
2. Ha6monenue auddysun.
3. HaOmonenne  sBieHHH,  OOBSICHSIONMXCS  NPUTSDKCHUEM WK
OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.
Jlabopamopnuvie pabomul u onvimeul
1. Ouenka pguameTpa aroMa METOAOM pSJOB  (C  HMCHOJB30BaHUEM
¢dororpaduii).
2. OmpITHI 10 HAOMIOACHUIO TETTIOBOTO PaCIIUPEHHS T'a30B.
3. OnbITH IO OOHAPYKEHHUIO ACUCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHUS.

Pa3nen 3. /[BukeHune U B3auMoeiicTBHE TeJx

Mexannueckoe IBIKeHHEe. PaBHOMepHOE M HEpaBHOMEPHOE JBHKCHHUE.
Ckopoctb. CpeHsisi CKOPOCTh NIPH HEPABHOMEPHOM JBMKEHHUH. Pacuér nytu u
BpPEMEHU JIBHIKEHUSI.

SIBnenue wHepuuu. 3aKOH WHepUWU. B3anmopelicTBue Tesl Kak MPUYMHA
W3MEHEHHSl CKOPOCTH IBMXKEHHS Ted. Macca kKak Mepa HMHEPTHOCTH Tea.
[InotHOCTh BemecTBa. CBS3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHIIE
00béMa BelecTsa.

Cuna xak xapakTepHCTUKa B3auMojeicTBus Teil. Cuia ynpyrocTd U 3aKOH
I'yka. M3Mepenue cuibl C MOMOIIBIO JUHAMOMETpa. SIBJI€eHUE TIATOTEHUS U
cuna Tsokectn. Cuna Tsokectn Ha Japyrux maHetax (MC). Bec Ttena.
Hesecomocts. CrokeHWe CHJI, HampaBJICHHBIX IO OJHOH MpPSIMOM.
PaBnogeicTByromas cui. Cuna TpeHus. TpeHUe CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B npupoze u rexauke (MC).

Hemoncmpayuu
Habnronenne MexaHH4eCKOTO JBIDKEHHS Tela.

H3mepenue ckopoCTH MPsIMOJIUHEHHOTO ABMKEHHUS.

HabnroneHue sBICHUSI HHEPITUH.

HabmnroneHnne n3MeHeHHs CKOPOCTH MPH B3aMMOACHCTBHUH Tell.
CpaBHEHHUE Macc M0 B3aUMOACHCTBUIO TEJ.

CrnoxeHue cuil, HalpaBJICHHBIX [0 OJHOW IPSMOH.

JIaﬁopamopnbte padomui u onvimol

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKCHHUS (IIapUKa B KHUIKOCTH,

MOJIENTN SJIEKTPUIECKOTO aBTOMOOWIIA U T. 11.).

2. Ompenenenue cpenHell CKOPOCTH CKOJIBKEHMSI Opycka WIIM IapuKa II0
HAKJIOHHOH IJIOCKOCTH.

OmnpeneneHne IOTHOCTH TBEPAOTO Tea.
4. OnbITl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTspkeHHs (nedopmannm)

MPY>KUHBI OT TIPUIIOKEHHON CHJIBI.

ek~ whE

w
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5. OnsITH, JEMOHCTPHUPYIOUINE 3aBUCHMOCTH CHIIBI TPEHHS CKOJBKEHUS OT
CHIIBI JaBIICHUS U XapaKTepa CONPHUKACAIOIIIXCS TOBEPXHOCTEH.

Paznen 4. laBjieHue TBEPABIX TeJl, ’KUAKOCTEH U ra30B

Haenenne. CrnocoObl yMEHBINCHHUS W YBEIMYCHHs AaBlicHUA. JlaBieHue
rasza. 3aBHCHMOCTh [aBJCHHS Taza oT oO0bEéMa, TemmepaTypbl. [lepemada
JaBieHus] TBEPABIMU TEJaMM, SKHIKOCTSIMU M razamu. 3akoH [lackams.
[MHeBMaTHYECKHE MAIIWHBI. 3aBUCUMOCTH JABJICHUS KHIKOCTH OT TIIyOWHBI.
Tuopocratnueckuit mapamokc. CooOmatommecss cocynsl. [ mapaBiamdeckue
MEXaHU3MBL.

Atmochepa 3eman U atMocdepHoe AaBicHue. [I[PUYHMHBI CYIECCTBOBAHHUS
BO3ayIIHOW obonouku 3emiu. OnsiT Toppudemn. 3Meperne atMochepHOro
JABJICHUSA. 3aBUCHUMOCTh aTMOC(EpPHOTO HaBICHHS OT BBICOTHI HAJ YPOBHEM
Mopsi. [Ipubops! a1 u3MepeHus: aTMOC(EPHOTo TaBICHUS.

JeiicTBUe )XKUIIKOCTH U r'a3a Ha MOrpyKEHHOE B HUX TeJo. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. BozgyxormnaBanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTyphL.

Ilepenaua naBiaeHUs )KUIKOCTBIO U Fa30M.

Coobmaromuecs: CoCyabl.

I'mnpasnuueckuii mpecc.

[IposiBnenue neiicTBUs aTMOC(HEPHOTO NaBICHUS.

. 3aBHCHMOCTh BBHITAIKHBAIOMIEH CHIBI OT 00BbEMa MOTPYKEHHOW dYacTh
TeJa U IIIOTHOCTH KHUJIKOCTH.

. PaBeHCTBO BbITaJIKMUBAIOLIEH CUJIbI BECY BBITECHEHHON XKHUIKOCTH.

. YcioBue miiaBaHus TeN: IUIABAHWE WM NOTPYXKEHHE Tell B 3aBUCUMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEH Tea U KUIKOCTH.

Jlabopamopuuvie pabomut u onvimul

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPyKEHHOH B

JKUJKOCTD YacTH Tea.

o k~whE

oo

2. OnpenencHue BBITAJKUBAIOMICH CHIIBL, JICHCTBYIOIIEH Ha  Telo,
HOTPYKEHHOE B JKUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAONIEH CHIIBI, JEHCTBYIONIEH Ha TEJIO
B )KHJKOCTH, OT MacCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh BBITAJIKHBAIOIICH CHIIBI,
JEHCTBYyIOMEl Ha Telno B OJKUAKOCTH, OT OO0BEMa TOTPYXKEHHOW B
KHUJIKOCTh YaCTH TeJa M OT INIOTHOCTH KUJKOCTH.

5. KonctpynpoBanue apeoMerpa WIM KOHCTPYHPOBaHHE JIOAKH U
oImpejeleHue €€ rpy30n01bEMHOCTH.

Pazgen 5. PaboTa u MOIHOCTB. DHeprust
Mexannueckas padoTa. MOIIHOCTS.
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ITpocTele MexaHW3MBL: pbIYar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBmio
paBHOBecHsl pblyara. [IpuMeHeHHe INpaBuiia pPaBHOBECHS pblyara K OJIOKY.
«3onotoe mpaBmwio» Mexanukd. KIIJ[ mpocteix wmexanmsmoB. Ilpocteie
MEXaHMU3MBI B OBITY M TEXHUKE.

Mexannueckass »Heprus. KuHerndeckas M TOTEHIUalbHas 3HEPrus.
IIpeBpamieHre OJHOrO BHAA MEXaHHYECKOM »Hepruu B Apyroi. 3akoH
COXPaHEHHs YHEPTHU B MEXAHHUKE.

JHemoncmpayuu

1. [Ipumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onvimul

1. Onpenenenne pa®OTHI CHIIBI TPEHUS MPH PaBHOMEPHOM IBIDKEHUH Tela

M0 TOPH30HTAIBHOMN MMOBEPXHOCTH.

2. MHccnenoBaHue yCIOBHI paBHOBECHSI pbluara.

3. Usmepenwne KIIJ] HaKJIOHHO# MIOCKOCTH.

4. V3ydeHme 3aKOHA COXPAHEHHS MEXaHUUECKOH SHEPTUH.

8 knacc

Pa3znes 6. TenJioBble siBIeHUS

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOM TEOPHH CTPOEHHS
BemlecTBa. Macca M pa3Mepsl aTOMOB U MOJeKyNl. OTBITHI, TOATBEPKOAIOLINE
OCHOBHBIE ITOJIOKEHHS MOJICKYJIIPHO-KHHETHUECKOH TEOPUH.

Mogenu TBEPAOrO, XHIKOTO U TIa3000pa3sHOTO COCTOSIHUI BeIIEeCTBa.
Kpucranmmueckue n amop¢usie Tena. OObsICHEHNE CBOICTB Ta30B, KHJIKOCTEH
1 TBEPIBIX TEJ HAa OCHOBE IOJIOKEHUIN MOJIEKYJSIPHO-KMHETHUECKON TEeOpHuH.
CMaunBaHNE U KallWUIPHBIC SIBJICHUS. TenoBoe pacunpeHne 1 cxartue.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEMJIOBOTO JBUXKEHHS
4acTull.

Buytpennsas oHeprus. CrocoOpl W3MEHEHHS BHYTPEHHEHl »Hepruu:
TeIUIonepenaya M cOoBeplleHMe  paboThl.  Buapl  Temnomepenauu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, U3ITydEHHUE.

KonmdecTBo TeruioThl. YenpHas TEIUIOEMKOCTH BellecTBa. TeruiooOMeH U
TEIJIOBOE paBHOBecHe. Y paBHEHHE TEIUIOBOTO OajlaHca.

[InaBnenue u oTBEpAEBaHHE KPUCTAIIMUYECKHX BEILECTB. Y A€IbHAs TEIIOTA
wraBneHns. [lapoobpasosanue n koHneHcanus. Mcmapenne (MC). Kunenne.
VYaenpHas TEIIoTa MapoodpazoBaHus. 3aBUCUMOCTD TEMIIEPATyphl KHIIEHHUS OT
aTMocepHoro naBieHus. BiakHocTs Bo3ayxa.

OHeprus TOIMBA. Y IeNbHAs TeIUIOTa CrOPaHuUs.

Ipunmuner pabotsl TermoBbix asurarenei. KIIJ teruroBoro nsuratems.
TemoBble qBUTATENN 1 3amIUTa OKpYysKaromei cpenst (MC).

3aKOH COXpaHEHUS U MPEBpaIleHUs YHEPTHUH B TEILIOBHIX nponeccax (MC).

Jemoncmpayuu
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HaGmronenne 6poyHOBCKOTO JBYKEHUSI.

Hab6monenne nuddysum.

HabnroeHue sBieHU CMaYUBaHUS U KAWUIIPHBIX SIBICHUM.

HabnroieHue TEIioBoro pacimpeHus Tedl.

V3MeHeHne maBICHUS Taza MpU M3MEHEHHH O00bEMa M HATPEBaHWUU WIH

OXJIKICHUU.

[IpaBuna u3mMepeHus TeMnepaTypbl.

Bune! Tennonepenayu.

OxJ1a)kKAeHNE TP COBEPIIECHIH PAOOTHL.

HarpeBanue npu coOBepIICHUU pabOTHI BHEIITHUMU CHJIAMH.

10 CpaBHeHHE TEIUIOEMKOCTEH pa3IMIHBIX BEIICCTB.

11. HaGmronenne KUIeHus.

12. HabmoieHHE MOCTOSTHCTBA TEMITEPATYPHI TPH IIaBJICHHH.

13. Mozenu TEIIOBEIX IBUTATEIEH.

Jlabopamopnuvie pabomut u onvimul

1. OnbITH IO OOHAPYKECHUIO NCHCTBHS CHIT MOJICKYJISIPHOTO TPUTSDKCHHUSL.

2. OnBITH IO BRIPAIUBAHHUIO KPUCTAJUIOB MTOBAPEHHOM COIM HIIM caxapa.

3. OmbITH M0 HAONIONEHHUIO TEIDIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH U
TBEPABIX TEI.

4. OmpeneneHue JaBJIcHHUS BO3AyXa B Oa/JIOHE MITPHUIIA.

5. OnBITH, AEMOHCTPHUPYIOIIHE 33aBHCUMOCTHh [ABJICHHS BO3AyXa OT €ro
00bEMa U HarpeBaHUS WU OXJIAXKJACHUS.

6. IIpoBepka rUmoTe3bl TMHEHHONH 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPHUIECKOM TPyOKe OT TeMIIepaTypHlI.

7. Habmonenne W3MEHEHWsT BHYTPEHHEW OHEPTUU Tella B pe3ysbTare
Terionepenadn U paboThl BHEITHUX CHIL.

8. UccrnenoBanue sBIICHUS TEIUIOOOMEHA IMPH CMENIMBAHWH XOJOIHOH W
ropsiueit BOJbl.

9. OnpezencHre  KOJUYECTBA  TEIUIOTHI, MOJYYEHHOTO BOIOW  IpHU
TEIUTO0OMEHE C HAarPEeThIM METAJUIMICCKUM IFTHHIIPOM.

10.0mpeneneHre ynenbHONU TEIIIOEMKOCTH BEIIECTBA.

11.MccneaoBanue mporiecca uCrapeHusl.

12.0npenenenre OTHOCUTENBHON BIQKHOCTH BO3/yXa.

13.0mpeneneHue yaenbHON TEIUIOTHI TUIABJICHUS JIBAA.

agrwhRE

©®~No

Pazgen 7. DnekTpuyeckue 1 MarHUTHbIE SIBJICHUS

Onexrpusanusa Ted. [[Ba poma 3JeKTpHUUECKHX 3apsnoB. BzammoneicTBue
3apsOKeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMOCTD CHIIBI  B3aUMOJACHCTBHS
3apsDKEHHBIX TEJl OT BEJIMUMHBI 3apsiIOB U PACCTOSHUSI MEXKTy TeJIaMH).

Onexrpuueckoe moje. Hanpsok€HHOCTH anekTprdeckoro momsd. [lpuHimm
CYTIEPIIO3UIINH IEKTPUIECKUX OJIeH (Ha KaYeCTBEHHOM ypPOBHE).

Hocurenu anexTpudeckux 3apsaoB. DIEMEHTapHbIA AJIEKTPUYECKUH 3apsil.
Crpoennie aroma. IIpoBogHMKM ¥ JUPAEKTPUKU. 3aKOH COXPaHEHUs
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ANEKTPHYECKOTO 3apsa.

OJEeKTpUUECKUil TOK. YCIIOBHS CYIIECTBOBAHHS JIEKTPHUECKOTO TOKA.
VICTOYHUKH TOCTOSIHHOTO TOKa. JIEWCTBUS 3JIEKTPUUYECKOTO TOKa (TEIUIOBOE,
XMMHYECKOE, MAaTHUTHOE). DNEKTPUUECKUI TOK B XKHUIKOCTSIX U ra3ax.

Onexktpudueckass menb. Cniaa Toka. DIEKTpUYECKOe  HaNpsDKCHUE.
ConpoTuBIeHUE TNPOBOJHUKA. YEIbHOE CONpPOTHBICHHE BEIECTBA. 3aKOH
Oma gns yuacTka nenu. IlocnenoBaTenbHOe M HapajieIbHOE COEIUHEHME
TIPOBOTHUKOB.

Pabota W MONIHOCTH 3JEKTpUYECKOr0o ToKa. 3akoH JDkoymi— Jlenma.
DJIeKTpUYecKUe LeNnu M IOTPEOUTENH JIICKTPUUECKOH OSHEPTUH B OBITY.
Kopotkoe 3ambikaHue.

IlocTossHHBIE ~ MarHuThl.  B3auMopeilicTBUE€  NOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mone. MarHuTHOe moje 3eMJIM M ero 3HaueHWe Ui JKU3HU Ha
3emye. OnbIT OpcTena. MarHuTHOE IMojie 3JIEKTPHUUYECKoro Toka. IIpumeneHue
ANIEKTPOMArHUTOB B TeXHUKE. J[eHiCTBHE MarHUTHOTO ITOJS HA MPOBOJHHK C
TOKOM. DIEeKTPOIBUTATEIb IIOCTOSIHHOTO TOKa. Hcnonb3oBanue
3JIEKTPOJBUraTeNICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel  ®apanes. SIBneHue >SIEKTPOMarHUTHOM uHAYKIuMH. [IpaBuiio
Jlenna. Dnexrporeneparop. CrocoObl MOIYYEHHs SJIEKTPUYECKOH 3HEPTrHH.
DJIeKTPOCTAaHLIUK Ha BO30OHOBISIEMBIX HCTOUYHHKAX YHEPTHH.

Jemoncmpayuu
DnexTpusanus Te.

JIBa poja 3IeKTpUYEeCKHX 3apa/0B U B3aUMOACHCTBHIE 3apsKEHHBIX Tell.
YeTpoicTBO U AeMCTBHE 3IEKTPOCKOIA.

DnekTpocTaTudecKast HHIYKITHSL.

3aKOH COXpaHEHUS dJEKTPUUECKUX 3apsIIOB.

[IpOBOTHUKY U AUIITEKTPHUKH.

MonenupoBaHHe CHIIOBBIX JIMHUH IEKTPHYSCKOTO TOJIS.
McToyHMKH TOCTOSSHHOTO TOKA.

. JIelicTBHUS JIEKTPUYECKOrO TOKA.

10 DIEKTPUUECKUI TOK B KUIKOCTH.

11.Ta30BbIit pa3psi.

12.VI3amepenne CUiTbl TOKa aMIIEpPMETPOM.

13.M3MepeHue 3NIeKTPHYECKOTO HANIPSKEHHUS BOJIbTMETPOM.
14.PeocTar 1 Mara3uH CONpOTHBIECHUH.

15.B3auMonaeiicTBHE TTOCTOSTHHBIX MAarHUTOB.

16.MopenupoBaHie HEBO3MOXKHOCTH Pa3/IeJICHUS [TOJFOCOB MarHHTa.
17.MopenupoBaHie MarHUTHBIX I10JIEH TOCTOSIHHBIX MarHUTOB.
18.OmsiT DpcTena.

19.MaruuTHOE T0JIe TOKA. DJIEKTPOMArHHmT.

20. [leficTBHe MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM.
21.D7eKTpo/iBUraTes b MOCTOSHHOTO TOKA.

©CEoNoOk®wWNRE
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22.VlccnenoBaHue SBICHHA AJIEKTPOMArHATHOM WHAYKITUH.
23.0nbITEI Dapanest.
24.3aBUCHMOCTh HANpaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBEHUS.
25.D1eKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwie pabomut u onvimul

1.

o0~ w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneITEl 11O Ha6J'HO[[eHI/IIO QJICKTpU3allMu  TCJ I/IH,HYKHI/IGFI u 1npu
CONIPUKOCHOBEHUH.

. Uccnemopanue nercTBUs QJICKTPHUYCCKOIO 1MO0JI4 Ha MHOPOBOJAHUKHU U

JAUDJICKTPUKH.

. COopxka u mpoBepka pabOTHI AMEKTPUIECKOH [IENH MOCTOSIHHOTO TOKA.

W3MepeHue u perynupoBaHUe CUIIBI TOKA.
W3MepeHue 1 peryaupoBaHue HAIPSIKEHHUS.

. HCCJ’IG,I[OB&HI/IC 3aBUCUMOCTU CWJIbl TOKa, UAYHICTO0 4YCpe3 pe3ucTop, OT

COIIPOTUBJICHUA PE3UCTOPA U HANIPAKCHUA Ha PE3UCTOPC.

. OnbITHI, JIEMOHCTPUPYIOLUE 3aBUCUMOCTb SIEKTPUUYECKOTO

COIIPOTUBJICHUA TIIPOBOAHHWKA OT €ro MIMHBI, IUJIOIIAaAXW TIONEPEYHOIO
CCUCHUA U MaTCpHralia.

. IIpoBepka npaBuia CHOXKEHUS HANPSDKEHUU IIPU IOCIENOBATEIbHOM

COEJIMHEHHUH JIBYX PE3UCTOPOB.

. HpOBepKa npaBujia Ajid CWJIbl TOKa IIpU HapauICJbHOM COCAMHCHUUN

PE3UCTOPOB.

Omnpenenenne pabOTHI TEKTPUIECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  BJIEKTPUYECKOTO TOKA, BBIACISEMOM Ha
pesucTope.

HccnenoBaHue 3aBUCHMMOCTH CHJIBI TOKA, UAYLIETO 4epe3 JIaMIIOUKy, OT
HaIpspKeHUs Ha Hell.

Onpenenenue KII/] HarpeBaTesns.

HccnenoBanne MarHUTHOTO B3aMMO/IEHCTBHS IOCTOSHHBIX MarHUTOB.
V3yueHne MarHMTHOTO TIOJII IOCTOSIHHBIX MAarHUTOB IIPH  HX
00bEANHEHNH U pa3/Ie/ICHNN.

HccnenoBanue AeHCTBHS AMEKTPHUECKOT0 TOKAa HA MAaTHUTHYIO CTPEIIKY.
OnbITE, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh CHIJIBI  B3aUMOACHUCTBHS
KaTyIIKd C TOKOM M MarHuTa OT CHJIBI TOKa M HAaIpaBJICHHUA TOKa B
KaTyIIKe.

W3ydenne necTBUS MAarHUTHOTO TIOJISI HA TIPOBOIHUK C TOKOM.
KoncTpynposanue n nzydenne paboThl 3J€KTPOIBUTaTES.

Wzmepenne KI1J] anexTpoBUraTeIbHONW YCTaHOBKH.

OnbpITBl 1O HWCCIEAOBAHMIO SBICHHUS JJIEKTPOMArHUTHON WHIYKIIUH:
UCCIIEIOBAaHHE W3MEHEHUH 3HAYEHUs M HaNpaBI€HHUS UHAYKIHOHHOTO
TOKa.
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Pa3gen 8. Mexanuyeckue siBjaeHust

Mexanmdeckoe JABIKeHHE. MatepuanbHas Touka. Cmcrema oTcuéra.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIDKEHUs. PaBHOMepHOE mpsiMonuHeiHoe
nBuwkeHue. HepaBHoMepHoe mpsiMonuHeliHoe nBmkeHue. CpenHss u
MTHOBEHHAsI CKOPOCTh T€Ja IPHU HEPAaBHOMEPHOM IBIKEHHH.

VYckopenne. PaBHOyckopeHHOe mpsiMoimHEitHOe nBmxkeHne. CBoOomHOE
nagenue. OnbITel [anumnes.

PaBHOMepHOE IBIKCHME TO OKpYyXHOCTH. [lepmon u gacrora oOparneHus.
JIuneitHast u yrinoBast cKopocTH. LIeHTpoCTpEMUTENBHOE YCKOPEHNE.

IlepBeiii 3akoH Herotona. Bropoi 3akon HerootoHa. Tpertuil 3akoH
Herorona. [IpuHuun cyneprno3uiuu cuil.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUSI CKOJIbKEHUS,
CHJIa TPEHUS MTOKOS, IpyTHe BUABI TPEHUS.

Cuna TsXECTH U 3aKOH BCEMHPHOI'O TATOTEHHSA. YCKOpPEHHE CBOOOIHOIO
nageHus. Jpmxenne tmiaHeT Bokpyr Comama (MC). IlepBas kocMmmdeckas
ckopocTb. HeBecoMOCTb U eperpysku.

PaBHOBecue MaTepuanbHON TOukd. AOcConOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIrO Tejla C 3aKpEIUIEHHOM OcChlo BpamieHus. MomeHT cuibl. LleHTp
TAKECTH.

Wmnynsc Tena. Vi3MeHeHue ummynbsca. VIMIynbe cuiibl. 3aKOH COXPaHEHUS
nMmIynbca. PeaktuBroe nermxenue (MC).

Mexannueckass pabora M MOIIHOCTb. PaboTa cHi TSDKECTH, YHPYTroCTH,
TpeHus. CBs3b dHepruu u padotsl. [loTeHnMaNbHAs SHEPTHS Tela, TOJHITOTO
HaJ MOBEPXHOCTBIO 3eMiM. IloTeHnuanbHass SHEPrust CKATOW IPY>KUHBL.
Kunernueckass »Heprus. TeopemMa O KHUHETHMYECKOM SHEpPruu. 3aKOH
COXPaHEHHs MEXaHUYECKOH YHEPIHU.

Jemoncmpayuu

1. HabGniomeHne MeXaHMYECKOTO JIBIDKCHHS Tejla OTHOCHTENIFHO Pa3HBIX

TeN OTCYETA.

2. CpaBHeHMe TyTed M TPAaeKTOPHH JBMKEHHS OJHOTO U TOrO JKE Tela
OTHOCHTEJIBHO Pa3HbIX TeN OTCUETA.

H3MepeHne cKOpoCTH U YCKOPEHHSI IPSIMOJIIMHENHOTO JBIDKEHUSL.
HccrnenoBanne NprU3HAKOB PaBHOYCKOPEHHOTO ABIKEHHUS.

Habmrogenne 1BMKEHUS Tea M0 OKPYKHOCTH.

HaOmonenne MexaHWYECKMX SIBJIICHWH, NPOUCXOJSIIMX B CHCTEME
orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU
OTHOCHTENIbHO KaOMHETa (PH3UKH.

7. 3aBUCHMOCTH YCKOPEHHS Tejla OT MAacchl Tejla M JAEHCTBYIONIeH Ha HEro

CHUJIBI.

8. Haluozenue paBeHCTBa CHIT IPH B3aUMOJISHCTBHUU TEI.

SR
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9. HM3meHeHwMe Beca Tela MPU YCKOPEHHOM [IBIDKCHUH.

10. ITepenaya umiyibca py B3aUMOACHCTBUM TEJI.

11. [TpeoOpa3oBaHus SHEPTHA NPU B3AaNMOICHCTBUH TEIL.

12. CoxpaHeHne UMIyiIbca Ipy HEYIPYTrOM B3aHMOICHCTBHN.

13. CoxpaHeHue UMIybca Mpy abCONMOTHO YIPYTOM B3aUMO/ICHCTBUH.

14. HabnroieHne peakTUBHOT'O JBIKCHUSI.

15. CoxpaHeHne MeXxaHUIECKOW YHEPTUHN IIPH CBOOOTHOM TaICHIH.

16. CoxpaHeHne MeXaHMYECKOM OHEpPruM NpH JBIDKCHUH Tela IMOJ
JEUCTBUEM TIPYIKHHBI.

Jlabopamopnuie pabomul u onvtmaol

1. KoHcTpyHnpoBaHHe TpakTa JUIs pa3roHa W JajlbHEHIIEro paBHOMEPHOTO
JBIDKCHUS [IAPHUKA FITH TEICHKKH.

2. OmpeneneHne CpemHeil CKOPOCTH CKONBXEHHS OpycKa WM JBIDKCHHUS
LIapHKa 110 HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne yCKOPEHUs Teja NMPU PaBHOYCKOPEHHOM [IBMKEHUH IO
HaKJIOHHOH MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTU MyTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH.

5. IlpoBepka THNOTE3bl: €CIM NPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HavaJIbHOM CKOPOCTH ITyTH OTHOCSTCS KakK psii HEYETHBIX UHCEN, TO
COOTBETCTBYIOIIUEC MTPOMEKYTKU BPEMEHU OJJUHAKOBBI.

6. HMccrenmoBaHne 3aBHCHMOCTH CHIIBI TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAJIBHOTO JIaBJICHHSI.

7. OmpenencHue k03 uiueHTa TPEHHUS CKOJIBKCHUS.

OmnpeneneHune kECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM JIBHXXEHUH TeJla
10 FTOPU30HTAJILHOHN IIOBEPXHOCTH.

10. Onpeneneurie pabOTHl CHIIBI YOPYrOCTH MpU MOABEME TIpy3a C
UCTIONIb30BAHMEM HETOABMKHOTO M MOJBHKHOTO OJIOKOB.

11. Vi3y4eHue 3aKOHa COXpaHEHHS SHEPTHH.

o

Pazgen 9. Mexanndeckue Ko1e0aHus M BOJIHBI

Konebarensnoe paBmxenue. OCHOBHBIE XapaKTEPUCTUKH — KoJeOaHWMii:
HNEepUoJI, 4acToTa, AMIUIMTyAa. MaremMaTndeckuid M NpYKUHHBIA MAasTHUKH.
[IpeBpamenne YHEPTUH NPH KOJIEOATEITHPHOM JBIKESHUH.

3aryxaromue konedanus. BeiHy)neHHbIe Kojebanus. Pe3oHaHc.

Mexanunueckue BoJiHBL. CBoMCTBa MexaHMYeCKUX BOJH. IIpongonbHble U
HONEepeyHble BOJHBL. J[AMHA BOJNHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHm4uecKie BOJIHBI B TBEPAOM Tele, cericmmdeckue BoHb (MC).

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHa. OTpaxenue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu
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1. HaGmroneHue koiieOaHWH TeN IOX OEHCTBHEM CHIBI TSKECTH W CHIIBI

YIPYTOCTH.

Habnronenue konebaHuii Tpy3a Ha HUTH U HA MPY>KUHE.

HabnroeHue BEIHYKICHHBIX KOJICOAHUI U pe30HaHCa.

. PacnpocTpanenme mpogoNbHBIX W MOMIEPEYHBIX BOJH (Ha MOJIENH).

HabnroeHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.

. AKycTHYeCKH pe30HaHC.

Jlaﬁopamopmﬂe pabomul u onvimol

1. OnpeneneHue 4YacTOThl ¥ IEpPUOAA KOJCOAHHA MaTeMaTHYECKOTO
MAasiTHUKA.

2. OnpeneneHne 9acTOTH U ITepHoIa KoJaeOaHMd PY>KHHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIeprojia KojeOaHUi MOJBEIICHHOIO K HUTH
rpy3a OT JUIMHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH TIEpHo/Ia KOJICOaHUH NPYKUHHOTO MasTHUKA
OT MaccHl rpysa.

5. TIpoBepka HE3aBHCHUMOCTH MepHoja KojeOaHui rpysa, MOJBEHIEHHOTO K
HUTH, OT MacCHI TPY3a.

6. OmBITE, JOEMOHCTPHPYIOIINE  3aBHCHMOCTh  IIepHoAa  KoJeOaHWit
IIPYKUHHOI'O MasiTHUKA OT MAaccChl Ipy3a U )KECTKOCTH IIPYKUHBIL.

7. W3mepeHue yckopeHusi CBOOOJHOTO MaeHUsI.

O oA wN

Paznen 10. Di1eKTpoMarHuTHOE MOJI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
ONEKTpOMarHuTHOE  Mojie.  DJIEKTpOMarHuTHele  BoJHBL.  CBolcTBa
9JIEKTPOMArHuTHeIX BoJH. Illkama 3ieKTpoOMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3H.
DnexkTpoMarHuTHas npupoga ceera. CkopocTh cBeTa. BosHOBBIE cBOMCTBA
CBeTa.
Hemoncmpayuu
1. CgoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BoaHOBEIE CBOICTBA CBETA.
Jlabopamopnuvie pabomut u onvimul
1. W3ydeHne CBOWCTB SJEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOWIBHOTO
TeneoHa.

Pazgen 11. CBeToBbIe siBJICHHS

JlyueBas  mogmens  cBera.  Mcrounuku — cBeta.  IIpsmMosinHeliHoe
pacnpoctpanenue cBera. 3atmeHuss ConHua u JlyHel. OTpakeHue cBerta.
IInockoe 3epkano. 3aKOH OTPa’KEHUs CBETA.

[Ipenomnenne cBera. 3akoH mperomieHUs cBera. I[lomHOe BHYTpeHHee
OTpakeHHE CBeTa. VICMOIb30BaHME IIOJTHOTO BHYTPEHHETO OTPAKEHHS B
ONITHYECKUX CBETOBO/IAX.

Jlmmza. Xom omydeit B smH3ze. OmnTHueckas cucreMa (QoToamnmapara,
Mukpockomna u teneckona (MC). I'ma3 xak ontiudeckas cucrema. bam3opykocTs
1 TATbHO30PKOCTb.
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Paznoxxenne Oemoro cBeta B crnekTp. Ombitel HbioToHa. CroskeHne
CHEKTpaNbHBIX IBETOB. Jlucmepcus ceeTa.
Jemoncmpayuu

. IIpsaMonnHeliHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

IMomyaenne n300paxeHUH B IIIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue ceera.

. OnTuueckuil CBETOBOA.

Xon irydeit B coOnparomiei JIuH3e.

Xox ny4ell B pacCceUBaIOUICH JIMH3E.

. [Tomy4yenue n300paskeHNH ¢ TTOMOIIBIO JIH3.

. Ipuatmn pefictBus ¢oToanmnapara, MUKPOCKOIIA U TEIECKOTIA.
10. Monens rnasa.

11. Pa3noxenue 6enoro CBETa B CIIEKTP.

12. TTomry4yenune 6en0T0 CBETA IPH CIOKEHNH CBETA Pa3HBIX IIBETOB.

©ONO O A WNE

Jlabopamopnuie pabomut u onvimul

1.

HCCJ’IG,I[OB&HI/IC 3aBUCUMOCTH YyTJIa OTPAKCHHUA CBCTOBOIO Jy4da OT YyTJa
naacHu4.

. I/I3yqu1/Ie XapaKTCPUCTUK I/I306pa)K€HI/I$I MNpeaAMETa B IIJIOCKOM 3CpKaJicC.
. HCCJ’IG,I[OB&HI/IC 34aBUCHUMOCTH YTJIa ONPCIOMIICHHUA CBCTOBOIO Jiyda OT yrIJjia

MaJcHNA Ha T'PpaHULC «BO3AYX—CTCKIIO».
[MonyyeHne N300paKCHUH ¢ MOMOIIBIO COOHPAIOIICH JTHUH3HI.

. Ompenenenne (HOKYCHOTO PAacCTOSIHUS W ONTHYECKON CHIIBI COOMparomieit

JIMH3HL.
OmnBbITHI IO Pa3/I0KEHUIO OEIOr0 CBETA B CIIEKTP.

. OmeITE MO BOCHPHUATHIO LBCTA IPEAMETOB IIPpU HX Ha6J'IIOZ[€HI/II/I quepes

I[BETOBbIE (DUIILTPHI.

Pasznen 12. KBanToBbIe siBjIeHUS

Omnbitel Pesepdopaa u mnanerapHas mozens atoma. Monens aroma Bopa.
Ucnyckanue u norjouieHue ceeta atoMoM. KBanThsl. JInHelHyaThie CIIEKTPHI.

PagunoakTuBHOCTH. Asb(a-, OeTa- U ramma-u3nydenus. CTpoeHHE aTOMHOTO
simpa. HykioHHast Moztennb aTOMHOTO siipa. M30Toms!.
PannoaxTuBHEIC TpeBpameHus. [lepro morypacmaga aTOMHBIX sIep.

SlnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsS0BOIO U MAacCOBOIO YMCEI.
DHeprus cBsI3u aTOMHBIX siep. CBs3b Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus saep. Uctounuku sHeprun Comana u 3837 (MC).

Snepnast sHepreruka. J[eWCTBUS paJHMOAKTHBHBIX H3IyYCHWA HA JKUBHIC
opraan3mMel (MC).

Jemoncmpayuu

1
2
3

. CHeKTpHI U3Ty4EHHUS U MOTJIOIIEHHS.
. CHeKTpHI pa3ITUYHBIX Ta30B.
. Cnextp Bogopoaa.

DOUNBNKA. 7—9 knaccbl 15



4. HaGmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuérurnka HOHU3UPYIOLUX U3ITY4YCHHH.

6. Perucrpanus u3mydeHust IPUPOTHBIX MUHEPATIOB M MPOIYKTOB.
Jlabopamopnuie pabomul u onvimal

1. HabnroneHne CIUTONIHBIX M JIMHEHYATHIX CIIEKTPOB HU3JTyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIWH YAacTHIBI 110 TOPMO3HOMY

nyTH (110 potorpadusm).
3. U3mepenune paguoakTUBHOTO (hoHA.

IHoBTOPHTEILHO-00001AIOINMIT MOTYJIb

[oBTOpHTENEHO-0000IIAOTITHIA MOJTyJTh TpeaHa3HauYeH IS
cucTeMaTH3alui U O0OOIIeHHs] MPEeIMETHOTO0 COAEpPKaHHUA U OMbITa
NESITeTFHOCTH, TIPHOOPETEHHOTO TPH M3YYECHUH BCEro Kypca (U3UKH, a TaKKe
IUIA TIOATOTOBKH K OCHOBHOMY TOCYJapCTBCHHOMY DK3aMEHY IO (HU3HMKE IS
00ydJaromuxcsl, BEIOPaBIINX 3TOT Y4€OHBIN IIPEMET.

IIpu u3ydyeHUn TaHHOTO MOJYJIS PEAIU3YIOTCA U CUCTEMATU3UPYOTCS BUbI
JIESITeIBHOCTH, HA OCHOBE KOTOPBIX 00ECIICUNBACTCS JOCTIKECHHE MPEIMETHBIX
U METampeMETHBIX IUIAHUPYEMBIX pPE3yJIbTaToB OOy4YeHHS, (OPMHPYETCS
€CTECTBEHHO-Hay4yHasi  I'PaMOTHOCTb:  OCBOEHHE  HAY4YHBIX  METOJOB
HCCIICAOBAHUA SIBJICHUM npupoabl MW TCEXHUKH, OBJAaJCHUEC YMCHHUAMU
O61)$[CH)ITI) (l)I/ISI/I‘IeCKI/Ie SABJICHUA, NPUMCHAA IMOJYYCHHBIC 3HAHHA, PEIIATh
3a/1a4M, B TOM YHUCJIE KAUECTBEHHBIE U KCIIEPUMEHTAJIBHBIE.

[IpyHIMNIHANIBHO AESITENbHOCTHBIN XapakTep NaHHOIO pa3fena pealnu3yeTcs
3a  CUér TOTO, 4YTO Y4YallWeCsa BBINOJHAKOT 3aJaHusdA, B KOTOPLIX UM
npeagaraercs:

"  Ha OCHOBE IMOJYYCHHBIX 3HAHUH pAcIO3HABATh M HAYYHO OOBSICHSTH
(dusnveckue SIBICHUS B OKPYKAOMICH MPUPOJEC U IOBCEIHEBHOM
JKU3HU;

"  WUCNONB30BaTh HAYYHBIE METOIBI  HCCICAOBAHUS  (PU3IMUECKUX
HBHCHHﬁ, B TOM 4YHCJIC Jid TMPOBEPKU THUIOTE3 W TOJTYUCHUA
TEOPETUUCCKUX BbBIBOJIOB;

*  OOBSICHATHP HAy4YHBIC OCHOBBHI Hamboliee BaXXKHBIX IOCTIDKCHHHA
COBPEMEHHBIX TEXHOJIOT Ui, HanpuMmep, MPAaKTUYECKOIO
HCIOJIB30BAHUA PA3JIMYHBIX MCTOYHHUKOB SHECPTHUM HAa OCHOBE 3aKOHA
MPEBPALLEHUS U COXPAHEHUsI BCEX U3BECTHBIX BUJIOB SHEPTHU.

Kaxxpas u3 Tem JaHHOro pasjena BKIIOYAET AKCIEPUMEHTAJIbHOE
HccliefoBaHne 0000maromero xapakrepa. Pa3gen 3aBepmiaercss MpoBeACHUEM
JIMaTHOCTUYECKOW W OIIGHOYHOH paboThl 3a KypC OCHOBHOW IIKOJIBI.
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PE3YJIIbTATbl OCBOEHUA
YYEBHOIO NPEOMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLLUEI O OBPA30BAHUA

I/I3yquI/Ie yqe6Horo npeamMeTa «Du3nKa» Ha YPOBHE OCHOBHOI'O 06H161"0 O6pa3OBaHI/I§l JOJI2KHO o0ecneynBaTh
JOCTHXKECHUE CICAYIOMUX JUIHOCTHBIX, METAIIPEAMETHBIX U TPEAMETHBIX 06pa3OBaTCJILHLIX PE3yJIbTATOB.

JINYHOCTHbIE PE3YJIbTATDI
ITampuomuueckoe 6ocnumanue:

—TIPOSIBJICHHE HHTEPEca K HCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (H3UUECKON HAYKH;

—IICHHOCTHOE OTHOIIEHHE K JOCTHXCHUSIM POCCHUCKNX YIEHBIX-(DU3UKOB.
I'pasxcoanckoe u 0yxo6no-upascmeennoe 60cnumanue:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CYKAECHHH OOIIECTBEHHO 3HAYNMBIX U 3THUECKHUX IPOOIIEM, CBSI3aHHBIX C
MPaKTHIECKUM IIPUMEHEHHEM JOCTHKEHUH (QH3HUKH;

—O0CO3HaHHE BaXXHOCTH MOPAIIbHO-3TUYECKHUX ITPUHILUIIOB B AEATEIBHOCTH YYEHOTO.
Acmemuueckoe eocnumanue:

—BOCIIPUATHE ICTETHIECKUX KAYECTB (HU3MUECKON HayKH: €€ TapMOHHYHOTO IOCTPOCHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH.
Ilennocmu nayunozo no3Hanus:

—OCO3HAHNE NEHHOCTH (DM3MUYCCKON HAyKM KaK MOIHOTO HHCTPYMEHTa IO3HAHMS MHPA, OCHOBBI Pa3BUTHUS
TEXHOJIOT U, BayKHEHUIIEH COCTABIISAIOIIEN KYJIbTYpHI;

—pa3BHUTHE Hay4HO JI0003HATEIBHOCTH, HHTEPECa K HCCIIEIOBATENbCKOM A TEILHOCTH.
Dopmuposanue Kyibmypsl 300p06ba U IMOUUOHATLHOZ0 OIAZONONYHUA

—O0CO3HaHHEe LIEHHOCTH 0e30macHoro o0pasa HU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpPE, BAKHOCTU MPABHI
6e30MacHOTO IOBEJEHHUs Ha TpaHCIOpPTe, Ha JOpOrax, ¢ 3JIEKTPHUECKHM U TEIUIOBBIM OOOpYIOBaHHEM B
JIOMAIIHUX YCIIOBHSAX;

—Cc(hOpMUPOBaHHOCTh HaBbIKa peIeKCUH, NMPU3HAHKWE CBOETO INpaBa Ha OIMMOKY M TAaKOro ke mpaBa y Ipyroro
YeJI0BEKa.
Tpyooeoe 6ocnumanue:

—AaKTHBHOE y4acTHE B PEIICHUH IPAKTUYECKUX 3a7a4 (B paMKax CEMbH, IIKOJIBI, TOPOJa, Kpasi) TEXHOJIOTMYECKON 1
COLMAILHOW HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (PU3HMUYSCKUX 3HAHMUIA,

—MUHTEPEC K NPAKTHIECKOMY H3yUEHUIO TPOECCHH, CBA3aHHBIX ¢ (PU3HUKOIL.
DKonozuueckoe gocnumanue:

—OpHEHTaLMs] Ha TNpUMEHEHHe (U3MYECKMX 3HAHWW /I pelIeHus 3afad B 00JIaCTH OKpYXKAaloIleH Cpeasl,
IUIAHUPOBAHHUS OCTYIIKOB M OLIEHKU MX BO3MOKHBIX MOCIIEACTBUH Ul OKpY’KalOIIel Cpeabl;

—O0CO3HaHHE TI00aTBEHOTO XapaKTepa 3KOJIOTHYECKUX POOJIEM U ITyTeil NX peleHusI.
Aoanmauyus 00yuarouiezoca K U3MeHIOUUMCA YCLOGUAM COUUATIbHOU U NPUPOOHOIL CPedbl:

—TIOTPEOHOCTh BO B3aMMOJICHCTBUN TP BBITNIOJIHEHUH HCCIIEIOBAHUH M IIPOEKTOB (PM3MUYECKON HANpaBIEHHOCTH,
OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHX;

—TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AEATENbHOCTD;

—IMoTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHHUH, B TOM 4HcCie (GOpMYIHMpOBaTh WIEU, MOHSTHS, THIOTE3bl O
(m3nIecKkux 0ObeKTax U ABICHUSX;

—OCO3HaHHe JeQUINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 06J1aCTH (DH3HUKHY;

OUINKA. 7— g KTHIRHMPOBAHHE CBOETO PA3BUTHUS B TIPUOOPETEHNH HOBBIX (PU3YYECKUX 3HAHU;

—CTpEeMJICHHE aHAJM3MPOBATHh W BBIABIATH B3aMMOCBSI3M IPHUPOJBI, OOIMIECTBA M SKOHOMHKH, B TOM YHCIE C
WCIIONIb30BaHUEM (PU3NIECKUX 3HAHUII,

—OIICHKA CBOMX JICHCTBHH C yUETOM BIMSHUS HA OKPYKAIOIIYIO CPeTy, BOSMOXHBIX TI00aIBHBIX OCIEICTBHM.

METAMPEOMETHbIE PE3YJIbTATbI

YHuBepcanbHble No3HaBaTesibHble AeUCTBUA
Ba3zoevie nozuueckue oeiicmeusn:

—BBISBIIATH M XapaKTepHU30BaTh CYIIECTBEHHBIE MPH3HAKH OOBEKTOB (SIBIICHHH);

—yCTaHABJIHMBAThH CYIICCTBCHHBIN MPU3HAK KIacCU(PUKAIIIH, OCHOBAHUS JIIsl 0000IICHNS 1 CPAaBHEHHUS,

—BBISBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHMs B paccMaTpUBaeMbIX (hakTaX, MAHHBIX U HAOJNIOJCHHUSX,
OTHOCSIINXCS K (PH3MUYECKUM SBICHUSIM;

—BBISBJIATH PHYUHHO-CIICICTBCHHBIC CBSI3U MPY M3YYCHUU (HU3NUCCKUX SBICHUHN U MPOIECCOB; JCNaTh BBIBOJIBI C
UCIIOJNE30BAHUEM JISAYKTUBHBIX WM WHAYKTUBHBIX YMO3AKIFOYCHUH, BBIIBUTATH THIIOTE3BI O B3aUMOCBS3IX
(hU3MUECKHUX BEIMYWH;

—CaMOCTOSITENTLHO BBIOMPATH CIOCO0 penieHrst yaeOHoH (Hu3uuecKoi 3a1aun (CcpaBHEHHE HECKOJbKHX BAapHAHTOB
pemeHns, BEIOOp Hanbouree MOAXOISIIETO ¢ YIETOM CaMOCTOSTENEHO BEIICTICHHBIX KPUTEPHUECB).
bazoevie uccnedosamensckue oeiicmeus:.



—MHCIIONB30BaTh BOMPOCHI KAK UCCIIEA0BATENbCKII HHCTPYMEHT IIO3HAHNS,;

—IPOBOAUTG 10 CAMOCTOSATENBHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXHBIH (HU3MIECKUH SKCIEPUMEHT,
HeOOJIbIIOE NCCIIE0BaHNE (PU3NIECKOTO SIBICHNUS,;

—OILIEHNBaTh HA IPHUMEHHMOCTh M JOCTOBEPHOCTh HH(OPMANMIO, MOMYYECHHYI0 B XOJE HCCICIOBAaHHMS WIN
9KCIIEPUMEHTA;

—CaMOCTOSITEIEHO (POPMYIHPOBATh OOOOIIECHHSI M BBHIBOIBI 10 PE3yNIbTaTaM IMPOBEAEHHOTO HAOIIOACHUS, OIBITA,
UCCIIEI0BaHMUS;

—IpPOTHO3UPOBAaTh BO3MOXKHOE JalbHEWINee pa3BUTHE (HU3MYECKUX IPOIECCOB, a TaKKe BBIABHIATH
MPEANOI0KEH s 00 UX Pa3BUTHU B HOBBIX YCJIOBUSX M KOHTEKCTaX.
Paboma c ungpopmayuei:

—IPUMEHATh pa3IMuHble METOJbI, HHCTPYMEHTHI M 3alpoChl IPH TOMCKE U 0TOOpe MH(MOPMALMK WIN AaHHBIX C
yu€TOM IpeUI0KEHHON Y4eOHOH (PU3HYecKOoil 3a1aun;

—aHaJM3UpOBaTh, CHUCTEMAaTU3UPOBATH M HHTEPIPETHPOBAaTh HHPOPMAIMIO pA3IMYHBIX BHIOB U  (opMm
NPE/ICTaBIICHMUS;

—CaMOCTOSATENBHO BBIOMPATh ONTHMAIBHYIO (OPMY MPEACTABICHUS HHGOPMAIMN U WIITIOCTPUPOBATH PELIaeMbIe
3aJauy HECTIOXKHBIMH CXEMaMH, AUarpaMMaMu, HHOH rpadrukoi 1 nX KOMOMHAIUSIMH.

YHuBepcanbHble KOMMYHUKaTUBHbIEe AeNCTBUA
Oouwenue:.

—B X0Ji¢ 00CYXIeHUs] y4eOHOTO MaTepualia, pe3yJibTaTOB JabOPaTOPHBIX PA0OT U MPOCKTOB 33aBaTh BOMPOCHI IO
CyHleCTBy O6Cy)K)18.eMOI>i TCMBI M BBICKA3bIBAaThb HJACH, HALCJICHHBIC Ha pemeHHe 3a4a4u U HO}l}lep)KaHI/Ie
0JIaroKenaTeIbHOCTH OOIIEHHMS,

—COIIOCTaBJISITb CBOU Cy)KI[eHI/ISI C Cy)K}IeHI/IHMI/I I[pyI‘I/IX y’-IaCTHI/IKOB Juaiora, O6Hapy)KI/IBaTI) pa3anHe nu
CXOJICTBO TTO3UITHIA;

—BBIPaXaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMICHMEHHBIX TEKCTaX;

—MyONUYHO TPEACTABIATH PE3YJbTATHl BBIMOIHEHHOTO (PU3UYECKOrO OIMbITa (IKCIEPUMEHTa, HCCIIEAO0BaHMS,
MIPOEKTA).
Cosmecmnasn desmenvrocns (CompyoHuuecneo):

—TMOHAMATh W HCIIOIBb30BATh MPEHMYIIIECTBA KOMAHIHOW M WHIMBUAyAIbHOW pabOTHI MPU PEIICHHMH KOHKPETHOM
(usnyeckoii npodiemsbl;

—IPUHAMATH LI COBMECTHOM IEATENbHOCTH, OPTraHU30BBIBATH NEHCTBUSI MO €€ MOCTHXKCHHIO: PACIpeleisiTh
poir, 00CYKIaTh MPOLECCHI U PE3yJIbTaThl COBMECTHOM paboThl; 0600IIaTh MHCHHST HECKOJIBKHX JIFOICH;

—BBITIOJTHATH CBOIO YaCTh PabOTHI, JOCTUrasi KAYECTBEHHOTO PE3yJIbTaTa 0 CBOEMY HAIPABICHHIO U KOOPIUHHPYSI
CBOH JICHCTBHS C IPYTHMH WICHAMH KOMaH/IbI;

—OIICHUBATh Ka4eCTBO CBOETO BKJIANa B OOIIMN MPOLYKT IO KPHTEPHUSIM, CAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIM
yYaCTHUKAMH B3aUMOIEHCTBHSL.

YHuBepcanbHble perynaTuBHble AeNCTBUSA
Camoopzanusayusn:

—BBIABIIATH IPOOJIEMBI B )KU3HEHHBIX M yYEOHBIX CUTYalMAX, TPEOYIOMNX JUI peleHus GU3NnIecKnX 3HaHUi;

—OPHUEHTHPOBATECS B PA3TMUHBIX MOAX0JaX NMPHUHATHUS peIIeHni (MHANBUIyalbHOE, IPUHATHE PEIICHHUs B TPYIIIE,
MPUHSATHE PEIICHAHN TPYIIIOH);

—CaMOCTOSATENIbHO COCTABJIATh AJITOPUTM pelleHns (U3MYECKOW 3aladd WIN IUIaHa HCCIIEJOBaHMSA C Y4ETOM

OUIMNKA. 7—9 kndMEFOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryM@HTUPOBATE TIPEJIaracMbIC BAPUAHTHI PEIICHUH;

—1enaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camokoumpons (peghnexcusn):

—J1aBaTh AJCKBATHYIO OIICHKY CHTYaIlMH U IpeaiaraTh IIaH e€ N3MEHCHHS;

—OOBSCHATh TPUYUHBI  JOCTIDKEHHS  (HEIOCTIDKEHHWS)  PE3yJIbTaTOB  JIEATENIbHOCTH, JaBaThb  OLEHKY
NpUOOPETEHHOMY OIIBITY;

—BHOCHTh KOPPEKTHBHI B JEATEIHHOCTh (B TOM HYHCJIE B XOJ BBINOJHEHHS (U3UYECKOTO HCCIICIOBAHUS HIIH
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIINXCS CHUTYallld, YCTAaHOBICHHBIX OMIMOOK, BO3SHHKIINX
TPYAHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3yNIbTaTa IeIH U YCIOBUSIM.

Imouuonanvuvlii UHMENTEKM .

—CTaBUTH ce0s Ha MECTO JIPYroro 4eJOBEKa B XOZE CIOpa WM ANCKYCCHU Ha HayYHYIO TEMY, IOHIMAaTh MOTHBEI,
HaMEpEHHUS U JIOTUKY APYyToro.

Ilpunamue ceéa u opyzux:

—IIpU3HABaTh CBOE MPABO Ha OIIMOKY MPH PEIICHNH (PU3NIECKUX 331a4 WM B YTBEPKACHHUAX HA HAYYHBIC TEMBI U
TaKoe ke MPaBo IPyroro.

NPEOMETHbIE PE3YJIbTATbI
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[IpenmeTHBIE pe3yIbTaTH HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y OOYJAOLIIXCS YMEHHM:
—TWCIIONB30BATh MOHATHA: (PU3MUECKHE W XUMHUYECKUE SBJICHUS; HAOIIOJACHNE, SKCIICPUMEHT, MOJIENb, THIIOTE3a;
eAVHUIB (PU3WYECKNX BENWYMH; aTOM, MOJIEKyZla, arperaTHbIC COCTOSHHUS BemlecTBa (TBEPIOE, KHUIKOE,
ra3oo0pa3Hoe); MeXaHH4YeCcKoe IBIXKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, IPSIMOJIHMHEHHOE), TpaeKTopHs,
paBHOJEHCTBYIOIAs cuil, nedopmanus (ynpyrasi, IilacTHYECKast), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

—paznuyate  sBieHHs (AuQQy3usd; TEIIOBOEe BIKCHWE 4YacTHIl BEIIECTBA; pPaBHOMEPHOE JIBIKCHHE;
HEpaBHOMEPHOE IBIDKEHHE; MHEPIMS; B3aUMOJCIHCTBUE TeN; paBHOBECHE TBEPABIX Tel C 3aKPEMJIEHHOH OChIo
BpallleHHs; Tiepeaya JaBjeHUs TBEPABIMU TEIaMH, )KUAKOCTSIMH U ra3aMu; aTMOC(epHOe JaBjieHHe; IUIaBaHue
TeJI; MPEBpAIleHUs] MEXaHUYECKOW HHEpPIruu) 10 ONUCAHUIO MX XapaKTePHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIONNX JaHHOE (PU3UIECKOE SBICHHUE;

—pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3WYCCKHUX SBICHUI B OKpYXKAlOIIeM MHUpE, B TOM YHCJe (pu3mUecKue
SIBIICHUSL B IPUPOJE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHM B )KMBOM M HEXHUBOW MPUPOJE; AEUCTBUE
CHIJIBI TPCHHS B MPUPOJAE W TEXHHKE; BIHUSHHE aTMOC(EPHOTO MaBICHUS Ha JKWBOM OpPTaHW3M; IDIaBaHUE PHIO;
pBIYard B Teje YeNOBEKa; MPH STOM MEPEBOIUTH MPAKTHUYECKYIO 33aady B YUeOHYIO, BBIICISATH CYIICCTBCHHBIC
CBOWCTBa/TPU3HAKN (PU3MUCCKUX SBICHUI,

—OIHUCHIBaTh U3yYECHHBIE CBOMCTBA TeNl U PU3NYECKUE SBIICHUS, UCTIONB3Ys (hPU3NUECKHE BEINUMHBI (Macca, 00BbEM,
IUIOTHOCTh BEILECTBA, BpPeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJa YNPYIOCTH, CHJAa TSAXKECTH, BeC Tena,
CHJla TPEHHus, AaBieHHEe (TBEPIOrO Tesa, >KMIAKOCTH, Ta3a), BRITAJIKMBAIONIAs CHUJIa, MEXaHHdeckas paboTa,
MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHWJIBI, KO3()(UIHMEHT IMOJIE3HOTO IEWUCTBUS MEXaHM3MOB, KHMHETHYECKas U
MOTEHIMAIbHAs PHEPIHs); [IPU ONMCAHUYU NPABWILHO TPAKTOBATh (PU3NYECKUIl CMBICI UCIIOIb3YEMbIX BEJIMYKH,
ux 0003HAUCHUS W SAMHUIB (PU3UICCKUAX BEIHMYNH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE NaHHYIO (DU3HICCKYIO
BEJIMYHHY C APYTUMH BEIHINHAMH, CTPOUTH TpapUKH H3YICHHBIX 3aBICUMOCTEH (PU3MYECKUX BEIHMYNH,

—XapaKTeprU30BaTh CBOMCTBA Tell, (PMIUICCKUE SBICHUS U IPOLECCHI, HCIOIB3ys MPaBHiIa CIOXKECHHUS CHI (BIOJb
OITHOM TpsIMOiA), 3aKoH ['yka, 3akoH [lackais, 3akoH Apxumena, IPaBIIIO PAaBHOBECHS phdara (0JIoKa), «30710TOE
MIPaBUJIO» MEXAHHKH, 3aKOH COXPAaHEHHUS MEXaHMUECKOW SHEPTHH; TIPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIllUChIBATh €T0 MaTEMATHUYECKOE BBIPAXKCHHUE;

—O0OBACHATh (hU3UUYECKUE SBIICHUS, NPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTyallUd MpPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE H3 1—2
JOTHYECKUX IIaroB C OMOpOi Ha |—2 W3YYCHHBIX CBOMCTBa (PM3UUECKUX SBICHUH, (U3NYECKHX 3aKOHA WIIH
3aKOHOMEPHOCTH;

—pewath pacuyéTHble 3anayu B 1—2 JEHCTBHUS, HCIOJNB3YS 3aKOHBI U (POpMYIbI, CBs3bIBAMOLIME (U3HMYECKUE
BEJIMUMHBI: Ha OCHOBE aHajM3a YCJOBHUS 3a/laud 3alMChIBaTh KpPAaTKOE YCIIOBHE, TMOJCTaBIATH (U3HMYECKUE
BEJIMYMHEI B (QOPMYJBI M MPOBOAUTH PACUETHl, HAXOIWTh CIPAaBOYHBIC JaHHBIC, HEOOXOIMMBIC U PEUICHHUS
3a/1a4, OLEHUBAThH PEATUCTHYHOCTh MOTyYCeHHOHN (PU3NIECKOI BETHUNHBI;

—pacro3HaBaTh TNPOOIEMBI, KOTOPBIE MOXHO pPEIINUTh MpPHU TOMOIIHM (PHU3MYECKHX METOJO0B; B OIHMCAHUH
WCCIICIOBAaHMS BBIACTATH IIPOBEpsieMOe NPEATONIOKeHHe (THIIOTE3y), pa3iudaTh W HWHTEPIPETHPOBATH
TOJTYYCHHBIA pe3yNbTaT, HAXOIUTh OITUOKH B XOJIC OIIBITA, IETaTh BBIBOJKI IO €r0 pe3yibTaTaM;

—TMpPOBOAUTH OIBITHl 10 HAOMIONEHNIO (PU3NYECKUX sBICHUI WM (QU3NYecKHX CBOWCTB Ten: (GopMynupoBaTth
MPOBEPsIEMBIC TIPEINOIOKCHUSA, COOMPATh YCTAaHOBKY M3 IPEUIOKEHHOTO OOOPYIOBaHHSA, 3aIHCHIBATH XOI
OTBITa ¥ POPMYITUPOBATH BEIBOJIBL,

OUSNKA. 7—9-wIOGtONTHATD TPSIMBIE W3MEPEHUs] pAacCTOSHMS, BpeMeHH, M&cchl Tena, 00bEMa, CHJIBI M TEMIEpaTyphl C
HCIIOJIb30BAaHUEM AaHAJIOTOBBIX M ITM(POBBIX MPHOOPOB; 3aIMCHIBATH MMOKa3aHHUA MPHOOPOB C yIETOM 3aTaHHOU
a0COJFOTHOH MOTPEITHOCTH U3MEPEHHH;

—IIPOBO/INTH HCCIIEIOBAaHNE 3aBUCHMOCTH OJHOW (DPM3MUYECKOH BEIMUYHMHBI OT APYrOHM C HCIIOJIB30BAaHHEM HPSIMBIX
U3MEpeHuil (3aBUCUMOCTH IMYTH PAaBHOMEPHO IBIKYILIETOCs Tela OT BPEMEHH JBI)KCHHUS Teja; CHIbI TPEHUS
CKOJIBKEHHUSI OT CHJIbI JaBJEHUs, KadyecTBa 00paOOTKM IOBEPXHOCTEH TNl U HE3aBUCHMOCTH CHJIBI TPEHHS OT
TUTONIAI COIIPUKOCHOBEHUSI TEJ; CHIIBI YIPYTOCTH OT YAJIMHEHHS NPY>KUHBI; BHITAIKHBAIOIIEH CHIIBI OT 00bEéMa
MOTPY>KEHHOHM YacTH Tejla M OT IJIOTHOCTH XHJKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIyOHHBI, Ha
KOTOPYIO TIOTPY)KEHO TeJO; YCJIOBWI TUIaBaHUS TEN, YCIOBHHM paBHOBECHs pblyara W OJIOKOB); y4acTBOBATH B
IUIAaHWPOBAaHWM  y4eOHOTO HWCCIENOBaHMsA, COOMpaTh YCTAHOBKY U  BBHINOJHATh H3MEPEHMS, CIEays
MPEVIOKEHHOMY IIJIaHy, (UKCHPOBATH PE3YNIbTAThl MOJYYCHHOW 3aBUCHMOCTH (DM3WYECKHX BEIWYHH B BHUJIE
MIPEIOKEHHBIX Ta0IHIl ¥ TpauKOB, JeIaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHNS;

—IIPOBOINTh KOCBEHHBIE M3MEpEeHMs] (U3MUYECKHX BEIWYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH M TBEPIOIO TeJa;
CUJla TPEHUsl CKOJIbKEHUs; [aBJIEHHE BO34yXa; BBITAIKMBAIONIAs CHJIA, JEHCTBYMOIas Ha IMOTPYXKEHHOE B
JKUJIKOCTh TeNo; KOX(QQHUIMEHT MOJEe3HOTO JEHWCTBUS MPOCTHIX MEXAaHH3MOB), CJIEIys MpPEIIOKEHHOM
MHCTPYKIMU: NIPH BBINOJIHEHUN M3MEPEHUH COOMpaTh SKCHEPHUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIATH 3HAYCHUE
HCKOMOI! BETMUUHBI;

—Co0JIr01aTh TIPaBUIIa TEXHUKH O€30TIACHOCTH MPH paboTe ¢ IabopaTOpHBIM 000pyI0BaHUEM;



—yKa3bIBaTh TPHUHIMIBI JEHCTBUA NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECH, TEPMOMETp, IUHAMOMETD,
COOO0IIAIOIIECs COCYIbI, 0apOMETp, PhIUar, MOJBIKHBIM M HETIOIBIKHBII OJIOK, HAKJIOHHAS IIIOCKOCTb;

—XapaKTepu30BaTh INPHHIMIIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHHUUYECKHX YCTPOMCTB C OHOPOH Ha HX
onucaHus (B TOM 4YHUCNE: NOJIIUIHHUKH, YCTPOHCTBO BOJOMPOBOJA, TIHIPABIMUYECKUIl Ipecc, MaHOMETD,
BBICOTOMED, MOPIIHEBOH HACOC, apeoMEeTp), HWCIIONb3ys 3HAHUS O CBOWCTBAX (HU3MUYECKHMX SBICHHUH U
HEoOXoIuMBbIe (PU3MIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

—IPUBOJUTH IPUMEPHI / HAXOAUTH UH(OPMALIUIO O IIPUMEpax MPAKTUUECKOTO UCTIONIb30BaHMS (PU3HUECKUX 3HAHUH
B TIOBCEIHEBHOW XWM3HH Ui oOecredeHrss 0OE30MacHOCTH TpU OOpaIieHHuH ¢ MpUOOpaMH M TEeXHUYECKUMH
YCTPOMCTBAMH, COXPaHEHHS 37I0POBbS M COOIIOACHHS HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOLIEH Cpene;

—OCYILIECTBIISATH OTOOP MCTOYHUKOB MH(OpManuu B ceTH VHTEpHET B COOTBETCTBHU C 3aJlaHHBIM IHOHCKOBBIM
3alpocoM, HA OCHOBE HMEIOUIMXCS 3HAHMM M IyTEM CpPaBHEHUS pAa3JIMYHBIX HCTOYHHUKOB BBIIENATH
nH(pOopManuio, KOTOpas ABIAETCS POTHBOPEINBOIN HIIH MOXKET OBITH HEJJOCTOBEPHOH;

—MUCII0JIb30BaTh P BHITOJIHEHUH YUeOHBIX 33/laHUi HayYHO-TIOYJISIPHYIO JINTEPATYPY PU3NUECKOTO COIEPKAHUS,
CIpaBOUYHBIE MaTepualbl, pecypchl ceTH IIHTepHeT, BiageTb NpUEMAMHU KOHCIEKTHPOBAHUS TEKCTa,
npeodpa3oBaHus HHGOPMAINK U3 OJHOH 3HAKOBOM CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KPATKHE ITMCEMCHHBIC U YCTHBIE COOOIICHNS HA OCHOBE 2—3 MCTOYHHKOB MH(OPMAIIH
(usnyecKoro colepkaHus, B TOM 4HCiIe MYyOJUYHO JenaTh KpaTKue COOOLICHHUS O Pe3yJbTaTax MPOEKTOB HIIH
yueOHBIX MCCIIEAOBAHMUI; ITPU 3TOM I'PaMOTHO MCIIOJIb30BATh M3YUSHHBIN MOHATUIHBIN ammapar Kypca (GU3UKH,
COIPOBOXKIATH BEICTYIUICHHE TIPE3CHTALNCH;

—IPpU BBIMTOJHCHUHU y‘le6HLIX IIPOCKTOB U I/ICCHC}IOBaHI/Iﬁ pacnpeaciiaTb 065133HHOCTI/I B I'pynne B COOTBCTCTBUU C
MIOCTABJICHHBIMH 3a/1a9aMH, CICIUTh 3a BBHINOJHEHHEM IUIaHA JICHCTBHM, aJEKBATHO OICHUBATH COOCTBEHHBIN
BKJIIaJl B JACATCIBHOCTL TIPYIIbI; BbBICTpAUBATL KOMMYHHKATUBHOC B3aHMO}1€I>iCTBHe, Y4YUThIBasg MHCHUC
OKpY’KaIOIuX.

8 knacc

[IpenMeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE OJDKHBI OTPaXaTh CHOPMUPOBAHHOCTE Y 00YJAIOIIMXCS YMEHHH:
—MUCIIONIb30BaTh IMOHATHS: Macca W pa3Mepbl MOJIEKYJN, TEIUIOBOE BIKCHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEILECTBA, KPUCTAIMYECKUE M aMOp(HbBIC Tesla, HACBHIIICHHBIM U HEHACBIIICHHBIH Iap, BIaXKHOCTb
BO3yXa; TeMIlepaTypa, BHYTPEHHsS SHEpPIUs, TEIUIOBOH IBHIaTeNb; 3JIEMEHTAPHBIN OSJIEKTPHYCCKHN 3apsin,
NEKTPUIECKOE TI0JIe, TPOBOJAHUKHU M TUAICKTPHKH, TIOCTOSHHBIN JIEKTPUYCSCKUI TOK, MATHUTHOE MOJIE;

—pa3nuuarh SBICHUA (TEIUIOBOE paclIMpeHUe/CkaThe, TeIulolepenaya, TEIUIOBOE PaBHOBECHE, CMadUBaHHUE,
KallWUBIPHBIC SIBJICHHS, HCIApEeHHe, KOHICHCAIMs, IUIaBJICHHE, KPHCTAUIM3auus (OTBepACBaHHE), KHUIICHUE,
Terionepenaya (TEIUIONPOBOJHOCTD, KOHBEKLMS, HM3Ty4CHHUE); DICKTPU3aLMs Tell, B3aMMOJACHCTBHE 3apsloB,
JIEWCTBHS DIIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MarHUTOB, JISHCTBIE MarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHas MHAYKIMS) MO ONMCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

—pacno3HaBaTh MPOSIBICHHE W3YyYCHHBIX (DU3UUECKHX SIBJICHUI B OKPYKAIOIEM MHUpE, B TOM 4HCIe (HU3MYECKUE
SIBJICHUSI B NIPUPOJIE: TIOBEPXHOCTHOE HATSIKEHHE U KalWULIPHBIC SBJICHUS B NPHPOJE, KPUCTAUIBI B TIPUPOJIE,
mnydyenre CoyiHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHME pOCHI, TyMaHa, HHes, CHera;
JNIEKTPUYCCKHE SBJICHHS B aTMoc(epe, IEKTPHYECTBO KUBBIX OPraHM3MOB; MarHHUTHOE MOJie 3eMJH, Apedd
MOJIIOCOB, POJIb MAarHUTHOTO TOJIS Uil JKM3HM Ha 3emiie, MOJSIPHOE CHUSHHE; INpPU OTOM IEPEBOJHUTH

OUBMKA. 7—9 K@ik THIECKY1O 3a/1auy B yU€OHYIO, BBIIEISTh CYIIECTBEHHbIE ABOMCTBA/ IPU3HAKU (DU3UUECKUX ABJICHUI;

—ONKCHIBATh H3YYCHHBIC CBOMCTBA TEN M (PU3UUCCKHUC SBJICHUS, UCTIONB3Ys (DU3MUYCCKIE BEIUIUHBI (TeMIIeparypa,
BHYTPCHHSAA DHEPTUA, KOJIUMIECTBO TCIJIOTHI, YACIbHAA TEMI0EMKOCTD BEOICCTBA, YJACIbHAaA TCIJIOTA IIJIABJICHUA,
yaAeJbHas TeIIOoTa Mapoo0pa30BaHus, yIelbHas TeIJIOTa CTOPAHUS TOIUTHBA, KOA((GUIIUCHT MOJIE3HOTO NCHCTBHS
TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAS BIIAYKHOCTH BO3JyXa, JJICKTPHUYCCKUI 3apsili, CHJIA TOKA, DIICKTPUIECKOE
HaNpsDKEHHE, COMPOTHBIICHHE IIPOBOIHHMKA, VYACIBHOE CONMPOTHUBJICHHE BEIIECTBA, pab0oTa W MOIIHOCTH
BJICKTPUYCCKOTO TOKa); pyu ONMUCAaHUUN TPaBUJIbHO TPAKTOBATh q)H?,PI‘IeCKHﬁ CMBICJT MCTIOJIB3YEMBIX BECJIMYHH,
0003HauCHHUA ¥ CIWHUIBI (PUINUCCKUX BEIMYNH, HAXOIUTH (POPMYIBI, CBSA3HIBAIOIINC TAHHYIO (DU3HUYCCKYIO
BCIIMYMHY C IPYT'UMHU BEINYUHAMU, CTPOUTH rpa(pmm N3Yy4YCHHBIX 3aBUCUMOCTEN (DI/ISI/I‘ICCKI/IX BCJIMYUH,

—XapaKTEpPU30BaATh CBOICTBa TCII, (1)1/131/1qu1<1/1&3 ABJICHUA W TPONECCChI, HCIIOJIb3yA OCHOBHBIC IIOJIOKCHUA
MOJICKYJISIPHO-KHHETHYECKONH TEOPUU CTPOCHHUS BEINECTBA, NPUHIIMII CYNCPIO3UINHU IMOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHCHHSA 3apsja, 3akoH Oma Jiis yyacTka 1end, 3akoH [ xoyins—IJIeHna, 3aKkoH COXpaHEeHUs
SHEPTHUH; TP 3TOM JIaBaTh CJIOBECHYIO (hOPMYIHPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MAaTEMAaTHYECKOE BEIPAKECHHUE;

—OOBACHATh (PU3MUYECKUE TIPOLECCHl W CBOWCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTYaIlMid TIPaKTHKO-
OPUCHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYHHHO-CICICTBCHHBIC CBS3H, CTPOHUTh OOBsICHEHHE H3 1—2
JIOTUYECKHUX IIaroB ¢ OMOpoi Ha 1—2 W3yYeHHBIX CBOHCTBA (DM3MUECKHMX SBJICHWH, (PU3MUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;



—pemaTh pacdEéTHBIE 3a7adyd B 2—3 JCWCTBHS, HCIOJB3YysS 3aKOHBI W (HOPMYIBI, CBS3BIBAIONINE (U3HIECKUE
BEJIMYMHBI: HA OCHOBE aHAJHM3a YCJIOBHS 3a/1a4M 3alMCHIBATh KPATKOE YCIOBHUE, BBEIBILITH HEIOCTATOK JAHHBIX
JUISL pelIeHHs 3aJa4ud, BEIOMpaTh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JUIsl €€ pelleHMs, IPOBOJIUTh PACUETH U
CPaBHHUBATh MOJTYYCHHOE 3HAUCHUE (PH3UUCCKOW BEIMIMHBI C U3BECTHBIMHU JTaHHBIMU;

—pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOYKHO PEIIUTh MPU MOMOIIH (QU3NIECKUX METO/OB; MCIONB3YS ONHCAHUE
WCCIICIOBAaHMSA, BBINEIATH IPOBEpsIeMOE IPEANONIOKEHHUE, OIICHHUBATh IPABIIIBHOCTh MOPSAKA TIPOBEICHHUS
HCCIICIOBaHMS, ICTaTh BHIBOJIBI,

—TIPOBONUTH ONBITHl O HAOMIONECHUIO (PU3MYECKUX SBICHHN WM (DU3WYECKUX CBOWCTB Ten (KamIUIIPHBIE
SBIICHHUSA, 3aBHICHMOCTh [aBJICHHS BO3AyXa OT ero o0béMma, TeMmIepaTypsl; CKOPOCTH Iporecca
OCTBHIBaHMSI/HATPEBAHUSI TPU U3IIYYCHUH OT I[[BETa W3JIyYarOIEH/OTIOMAloeil MOBEPXHOCTH; CKOPOCTh
UCTIapeHHs BOJBI OT TEMIIEPATyphl )KUAKOCTU M IUIOLIAH €€ TOBEPXHOCTH; MJICKTPU3ALIMS TEJI U B3aUMOAEHCTBHE
SJEKTPUYECKUX 3apsAIOB; B3aNMOACHUCTBHEC TIOCTOSHHBIX MArHUTOB, BH3yalW3aIllisl MarHUTHBIX —ITOJNEH
MOCTOSIHHBIX MArHUTOB; JEHCTBHS MAarHUTHOTO TOJS HAa TPOBOJHHK C TOKOM, CBOWMCTBA AJIGKTPOMATHUTA,
CBOMCTBA BJICKTPOJBHUIATEIsl MMOCTOSHHOTO TOKa): (hOPMyNIMpPOBATH MpPOBEpSEMble NPENIOI0KEHHs, COOMPATh
YCTaHOBKY U3 IPEJIOKEHHOTO 000PYIOBAHNUS; OMMUCHIBATH X0 OIBITa U (POPMYIHPOBATH BHIBOJIBL;

—BBINIOJHATE NPSIMBIE H3MEPEHUS TEMIIEPaTyphl, OTHOCHTEIHHOW BIaKHOCTH BO3IyXa, CHIIBI TOKA, HANIPSDHKCHUS C
HUCIIOJIB30BAHUEM aHAJIOTI'OBBIX HpI/I60pOB U JaTYUKOB (1)I/I3I/I‘ICCKI/IX BCJIMYMH; CPABHUBATH PE3YJIbTAThI 1/13MepeH1/1171
¢ yu€ToM 3a7aHHO#1 a0COIIOTHOW ITOTPEIHOCTH;

—TIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTH OTHOM (PU3MUECKOW BETHMYUHBI OT JPYTOH C HCIOJIH30BAHUEM MPSIMBIX
H3MepeHHI71 (3aBI/ICI/IMOCTb CONMPOTUBJICHUA MPOBOJHMKA OT €ro MAJWHBI, IUIOMAAN IONEPEYHOIo CCUCHUA U
YAEIBHOTO COTIPOTHBIICHHS BEIECTBA MPOBOJHUKA; CHIIBI TOKA, HIYIIErO Yepe3 NPOBOJHUK, OT HAIPSIKEHUS Ha
MIPOBOTHIKE; HCCIIEAOBAHIE MOCIEIOBATEIFHOTO U TMapauIeIbHOTO COCTUHEHUH MPOBOJHUKOB): TUIAHUPOBATH
HCCIIeI0OBaHUe, COOMpPATh YCTaHOBKY WM BBITIOJHITH M3MEPEHHS, CICIys IPEAIOKCHHOMY IUIaHy, (GUKCHPOBAThH
PE3yIbTAaThI nonyquHoﬁ 3aBUCUMOCTH B BHIC T36HI/IH u Fpa(bI/IKOB, JCJIaTb BbBIBOJbI IO PpE3yJbTaTaM
HCCIICTOBaHMUS;

—TIPOBOJNUTH KOCBCHHBIC M3MEpEHHA (PH3NUECKUX BENUYMH (yIeNbHAs TEIIOEMKOCTH BEIECTBA, COMPOTHUBICHUE
NpOBOJIHMKA, paboTa ¥ MONIHOCTh 3JEKTPUYECKOrO0 TOKAa): IUIAHMPOBaTh HW3MEPEHUs, CcoOHMpaTh
OKCICPUMECHTAJIbHYIO YCTAHOBKY, CIICAYS Hpe[[ﬂo)l(eHHOﬁ HWHCTPYKIHNU, U BBIYUCTIATH 3HAYCHUEC BEJIMINHBI,

—Cc0o0ro1aTh IpaBwiia TEXHUKHA 0€30MaCHOCTH TIpH padoTe ¢ 1abopaTOPHEIM 000pyIOBAHUEM;

—XapaKkTepru30BaTh NPUHLIUIBI JEHCTBUSA H3YyYEHHBIX NPHOOPOB M TEXHWYECKHX YCTPOICTB ¢ OMOpOHl Ha HMX
onucaHus (B TOM YHCJE: CHCTeMa OTOIUIEHHUS TOMOB, TMIPOMETp, MapoBas TypOWHa, aMIepMeTp, BOJIBTMETD,
CUYETUYHK DICKTPUUECKOW JHEPIHH, DSJICKTPOOCBETUTENBHBIC NPUOOPHI, HATpeBaTEIbHBIC 3JIEKTPOIPHOOPHI
(IpuMepsI), DNMEKTPUYECKUE MPEHOXPAHHUTENN; SJICKTPOMATHUT, JJICKTPOJBUTATENh IOCTOSHHOTO TOKa),
HCTIONB3YS 3HAHMA O CBOMCTBAX (DM3NYECKUX SBJICHUN M HEOOXOAUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH;

—PpacClio3HaBaTb MPOCTBIC TCXHUYCCKUE yCTpOI‘/'ICTBa U HU3MEPUTCIILHBIC HpI/I60pI)I 10 CXeMaM H CXEMaTU4YHbIM
pUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpMOC, IICHXPOMETpP, THTPOMETp, ABHTATEIh BHYTPECHHETO CTOpaHUS,
AJIEKTPOCKOII, PEOCTaT); COCTABIATH CXEMBI JJIEKTPUYECKHX IeTel ¢ MOCIEeIOBATENbHBIM W IMapajuleIbHBIM
COEJIMTHEHHEM JIEMEHTOB, Pa3/inyas yCIOBHbBIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPHUUECKUX IeTIeH;

—TIPUBOJNTH MPUMEPHI/HAXOIUTh HHPOPMAIIUIO O MIPUMEPAX MPAKTUICCKOTO HUCIOIB30BaHUS (HU3MICCKUX 3HAHUH
B TIOBCEIHEBHOW XW3HH Ui oOecredeHrss 0E30MacHOCTH TpU OOpalieHHuH ¢ MpUOOpaMH M TEXHUYECKHMHU
YCTPOHCTBAMM, COXPAHEHUS 3A0POBBS M COONIOIEHHSI HOPM 3KQIOTHYECKOTO MOBEICHHUS B OKPY>KaIOIIeH Cpee;

PUINAKA. 7_9—Kn()a((::§/th|I€CTBJI$ITL mouckK uHpopManuu HU3NIECKOTO COAep KaHud B ceTd MHTEepHET, Ha OCHOBE MMEIOIINXCS 3HAHUI
U [yTéM CpaBHECHUS [IOTIOJHUTEIbHBIX HCTOYHHUKOB  BBIICIATh HMHGOPMAIHIO, KOTOpas  sBISCTCS
MIPOTHBOPEYMBOI MIIF MOKET OBITH HEJOCTOBEPHON;

—TWCIIOIB30BATh TP BBHITIOJHEHNH YI€OHBIX 3aJJaHUH HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy GU3NUECKOTo COEPKAHNUA,
CIpaBOYHBIC MaTepHANBI, pECypchl ceTh IHTepHeT, BIageTh NpPUEMAMH KOHCHCKTHPOBAHUS TEKCTA,
npeoOpa3oBaHst HHGOPMALINN U3 OAHOM 3HAKOBOW CUCTEMBI B APYTYIO;

—Co03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W KPAaTKHE YCTHBIE cOOOIIeHHs, 0000mas nHHOpMaInio U3 HECKOJIbKHX
HUCTOYHUKOB (DPU3UYECKOTO COJCPXKAHUS, B TOM YHCIC MyOIMYHO MPEICTABISATH PE3YNbTaThl MPOCKTHOH WA
HCCIIEIOBATEIbCKON JESITEIBHOCTH; MIPH 3TOM IPaMOTHO HCIIOJIL30BaTh M3YUCHHBIN MOHSITUHHBIN amapar Kypca
(hM3MKH, COPOBOXK/IATH BEICTYILICHHUE TIPE3eHTANNEH;

—TIpH BBHITIOJIHEHUN Y4E€OHBIX MPOEKTOB M HCCIEIOBAHUN (DU3WYECKHUX IPOIECCOB PACIPEnesiTh 00SI3aHHOCTH B
TpyIIie B COOTBETCTBHM C IIOCTABICHHBIMH 3aJa4aMH, CIICJAWTh 32 BBINOJHCHHEM IUIAaHA JCHCTBUH U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OLCHUBATH COOCTBEHHBII BKJIad B JCATCIBHOCTH TPYIIIbI; BBICTpAWBATh
KOMMYHHKATHBHOE B3aNMOJICHCTBHE, IPOSBIISS TOTOBHOCTD Pa3peIIaTh KOH(QIUKTHL.
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IIpeameTHbIE pe3ynbTaThl HAa 6A30BOM YPOBHE JHOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0YYAIOIIMXCSl YMEHHH:

—MUCII0JIb30BaTh MOHSTHUS: CHCTEMa OTCYETa, MaTepHaIbHAsl TOUKA, TPACKTOPHSI, OTHOCUTEIBHOCTh MEXaHUIECKOTO
IBIKeHus, nedopmanust (ynpyras, IIacTHYECKast), TPEHHE, IEHTPOCTPEMHUTENBEHOE YCKOPEHUE, HEBECOMOCTh U
MEpETPy3KH; LEHTP TSHKECTH; AOCOMIOTHO TBEPAOE TEJIO, IEHTP TSDKECTH TBEPAOTO TENa, DPaBHOBECHUE;
MEXaHUYECKHe KOojJeOaHWs W BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK; 3JCKTPOMAarHUTHHIE BOJIHBI, MIKaja
3JIEKTPOMAarHUTHBIX BOJH, CBET, OJMM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPHI MCITYCKAHMS U MOTJIOMIEHUs; anbda-,
6era- ¥ raMMa-U3ITydeHNUs], N30TOIIBI, SACPHAsl SHEPTE€THKA;

—pa3nuyath SBJICHUS (pPaBHOMEPHOE M HEPaBHOMEPHOE NPSMOJIMHEHHOE [BIDKCHHE, PaBHOYCKOPEHHOE
NpsSMOJIMHEHHOE  JIBM)KEHHME, CBOOOJHOE TMajeHHe TeJl, pPaBHOMEpPHOE [BIKCHHE 10 OKDPY>KHOCTH,
B3aUMOJICIICTBHE TeJ, PEaKTUBHOE BIDKCHHE, KoJeOaTeNbHOE ABMKEHHE (3aTyXaloIIME M BBIHYXKICHHBIC
KoJyie0aHus1), pe30HAHC, BOJIHOBOE JIBIDKCHHE, OTPaKEHHE 3BYKa, MPSIMOJIMHEIHOE paclpocTpaHeHUe, OTpaKeHUE
U TIpEeJIOMJIEHHE CBETa, [TOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHE OEJIOT0 CBETa B CHEKTP U CIIOKEHHE
CIEKTPaIbHBIX IIBETOB, IWCHEPCHS CBETA, €CTECTBEHHAs paJHOaKTHBHOCTh, BO3HHKHOBEHHE JIMHEHYATOTO
CIEKTpPa U3JIyYCHHMs1) IO OITUCAHHIO X XapaKTEPHBIX CBOHCTB M Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX JaHHOE
(usnyeckoe sBICHNE;

—pacno3HaBaTh MPOSBICHUE M3YyYCHHBIX (U3MUECKUX SBICHUH B OKpYXaIOIeM MHpe (B TOM 4ucie (U3HIECKue
ABJICHUSI B TIPUPOAE: NMPWINBBI M OTJIUBHI, ABWKEHHE IUIaHeT COIHEYHOW CHUCTEMBI, PEaKTHBHOE JIBIKCHHE
JKMBBIX OPraHW3MOB, BOCIPHSTHE 3BYKOB JKHBOTHBIMH, 3€MIICTPSICEHUE, CEHCMHUYECKUE BOJIHBI, IIyHAMH, 3XO,
I[BETa TEJ, ONTHYECKHE SBICHUS B IPHUPOJE, OMOIOTMYECKOE NEHCTBHE BUANMOIO, YJIbTPA(QHOIETOBOTO H
PEHTTCHOBCKOTO M3JyYEHHH; €CTECTBEHHBIH paJMOaKTHBHBIA (DOH, KOCMHYECKHE Jy4H, pPaJHOaKTHBHOE
W3JTy4eHUE TMPHUPOIHBIX MHUHEPAJIOB; IEHCTBHE PAJANOAKTHBHBIX M3IyYSHUIH Ha OpraHu3M 4eJoBeKa), IPH 3TOM
MEepeBOINTh MPAKTHYECKYIO 3aJady B Y4eOHYI0, BBLICIATH CYLIECTBEHHBIE CBOWCTBA/TIPU3HAKH (DU3UUECKUX
SIBJICHUM;

—OIHUCHIBaTh M3YUCHHBIC CBOMCTBA TeJ W (PU3MYECKHE SBICHUS, UCIOJIB3Ys (U3MYECKUE BEIUYMHBI (CpenHss U
MTHOBEHHasi CKOpPOCTh Teja IIpU HEPaBHOMEPHOM JIBW)KEHHH, YCKOPEHHE, IepeMELICHUe, IyTh, YIIOBas
CKOPOCTB, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOMHOTO MAJCHUs, BEC Tella, UMITYJIbC
TeNla, UMITYJIbC CHIIbI, MEXaHWuecKkas paboTa M MOIIHOCTb, NOTEHIMAIbHAS JHEPrHs Tela, MOJHATOrO Hal
MOBEPXHOCTBIO 3€MJIM, IIOTCHIHMANbHAs OHEPTUsl CKATOW NPYKUHBI, KHHETHYecKas »HHEprusi, MOJHas
MEXaHHYeCKast SHEpTus, Mepuoj] M dacToTa KojeOaHWH, IUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTB CBETa, IOKa3aTeNlb MPEeIOMIICHHS CpeJibl); IPY ONHMCaHWU MPABWIBHO TPAKTOBATh (M3HUECKUIT CMBICI
UCIIOJIb3YEMBIX BEJIMUUH, 0003HAYCHUS] M €ANHUIBI (DU3UYECKUX BEIWYMH, HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIIUE
JaHHYI0 (U3NYECKyl0 BEIMYMHY C APYTMMH BEJIMYMHAMH, CTPOMTh TpadUKn H3yYEHHBIX 3aBHCHMOCTEH
(hM3MUECKUX BEINYNH;

—XapaKTepu30BaTh CBOICTBa TeJ, (pU3MYeCKUe SIBICHHUS M MPOLECCHI, MCIOJB3Ysl 3aKOH COXPAaHEHMs JHEPTHH,
3aKOH BCEMHUPHOTO TSATOTEHMs, NMPUHLIUI CYNEPIO3UIMK CWJI, NPUHIUI OTHOCHTENLHOCTH ['aiuies, 3aKOHbBI
HeloToHa, 3aKOH COXpaHEHHs HMIIYJIbCA, 3aKOHBI OTPAKCHMS W NPEIOMIICHHS CBETa, 3aKOHBI COXPaHEHUS
3apsII0BOTO ¥ MacCOBOTO YHCEIl IIPH SIIEPHBIX PEAKIHSX; IIPH 3TOM JIaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MATEMATHYECKOE BhIPAKEHHE;

—O0OBACHATh (U3MUYECKHE NPOLECCHl M CBOMCTBA TEd, B TOM YHCIE M B KOHTEKCTE CHUTYallMdl IPAaKTHKO-
OPHEHTHPOBAHHOTO XapaKkTepa: BBISBIATh HPUYHMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE H3 2—3
JIOTMYECKUX IIAroB C OMOpOW Ha 2—3 W3y4YEHHBIX CBOMCTBa (DU3MUYECKUX SIBICHUH, (PU3NUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

OUSNKA. 7_9—'“1%55’5% pacyérHble 3aJa4n (ONMHUPAIOLIMECs] HA CUCTEMY U3 222 3 YpaBHEHHI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI,
CBsi3pIBaON[ME (M3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBHUS 3aJlaud 3allMChIBaTh KPAaTKOE YCIIOBHE,
BBISBJIATh HEJOCTAIOIINE MM H30BITOUHBIC JAHHBIE, BBIOMPATh 3aKOHBI M (OPMYJIBI, HEOOXOIMMBIE IS
peLIeHusl, IPOBOJIUThH PACUYETHI U OLIEHHBATh PEATMCTUYHOCTH MOJTYYEHHOTO 3HAUCHHS (PU3HMYECKOH BEINUUHBI;

—pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOYKHO PELINTh MPH MOMOIIM (PU3NYECKUX METOJIOB; UCIOJNB3Ys OIHCAHHE
UCCJIE/IOBaHUS, BBIICISATH MPOBEPSIEMOE IPEIIONIOKEHNE, OLCHHBATh IPABHIBHOCTh TOPSAKA IPOBEICHUS
WCCIIEeJIOBaHMUS, JIeTIaTh BHIBOBI, HHTEPIPETHPOBATh PE3YJIbTaThl HAOIIOICHUH U OIIBITOB;

—TIPOBOJIUTH OTBITHI 1O HAOIIOACHUIO (M3MUSCKUX SBICHUH WM (U3NUECKUX CBOWCTB Tl (M3ydUEHHE BTOPOTO
3akoHa HpIOTOHa, 3aKOHA COXPAaHEHHS! YHEPrHU; 3aBUCHMOCTH IEPHUOJa KOJIEOAHUH MPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a M KECTKOCTH TNPY)XKWHBI M HE3aBHCHUMOCTh OT aMIUIUTY/Abl MaJIBIX KOJICOaHW; HPSMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3loKeHHE OEJoro CBeTa B CIEKTpP; M3yYCHHE CBOMCTB M300pakeHHs B IIJIOCKOM
3epKajiec ¥ CBOMCTB M300pakeHHs MNpeaMeTa B COOMparoliel JinH3e; HaOJIOJeHHe CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIyYEHHUS): CaMOCTOSITENBHO cOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa o0opymoBaHuS;
OIUCHIBATH XOJI OIBITA U €T0 PE3yJbTaThl, (POPMYIHUPOBATH BBIBOJIBI;

—IpPOBOANTD IPU HEOOXOIMMOCTH CEPHI0 NPSAMBIX H3MEPEHHUH, ONpEeAeNss CpelHEee 3HAueHHE H3MEepIeMOi
BeqimunHbl  ((OKycHOe  paccrosHMe — coOuparomied  JuH3BI);  OOOCHOBBIBATH  BBIOOp  crocoba
M3MEPEHUS/M3MEPUTEIBHOTO IPHOOPa;

—IPOBOANTD HCCIEJOBAaHUE 3aBHCUMOCTEH (U3MYECKHMX BEIUMYUH C MCIOIB30BAHMEM IIPAMBIX H3MEPEHUI



(3aBUCHMOCTh TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM [BIDKCHHH O€3 HadalbHOW CKOPOCTH; MEpHOAa
KoJie0aHWH MaTeMaTHYECKOT0 MasTHUKA OT JJIMHBI HUTH; 3aBUCHMOCTH YIJIa OTPa)KeHUS CBETa OT yIJia MajeHus
U yIJia TPENOMIICHUS OT YIJla MaJeHUs): IMIaHUPOBaTh HCCIEIOBAHME, CAMOCTOSTEIBHO COOMpPATh yCTAHOBKY,
(uKCHpOBaTh PE3yIbTATHl MOIYYCHHONW 3aBUCHMOCTH (DPH3MUECKUX BEIWYHMH C YIETOM 3aJaHHOW MOTPEITHOCTH
M3MepeHuil B BUJIe TabnuIl ¥ TpaduKoB, JIeNaTh BBIBOBI 110 PE3YJIbTaTaM HUCCIICIOBaHNUS;

—IPOBOANTG KOCBEHHBIC W3MEPEHHs (HU3WYECKUX BEIWYMH (CpeAHSsI CKOPOCTb M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JBI)KEHHH, YCKOPEHHE CBOOOIHOTO MaACHUs, KECTKOCTh MPYKHHBI, KOA(QQUIMEHT TpeHus
CKOJIBKCHHUS, MeXaHW4eckas paboTa M MOLIHOCTb, YacTOTa W INEpHOJ KoJeOaHWH MaTeMaTHYecKoro |
NPY>KMHHOTO MAasTHHKOB, OINTHYECKass Cwia CcOOMpaiolmeld JHMH3bL, paJoakTUBHBIN (OH): IUIAHUPOBATH
WU3MEpEHUs; COOMpaTh AKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATE H3MEPEHUS, CIEAYs IPEAIOKEHHON
UHCTPYKLUH; BBIYUCIISATH 3HAaU€HUE BEITHMUUHBI U aHATU3UPOBATh MOJIyUYEHHBIE PE3YNbTaThl;

—Cco0Jo1aTh MpaBuiia TEXHUKH 0€3011acCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;

—pa3nu4yaTh OCHOBHBIC NMPU3HAKH M3YYCHHBIX (M3MUYECKHX MOJENEH: MaTepHanabHas TOYKa, aOCOIIOTHO TBEPIOE
TeJI0, TOUSUHBI HCTOUHUK CBETA, JIy4, TOHKAas JMH3a, INIaHeTapHask MOJENIb aTOMa, HyKJIOHHAsi MOJIe/Ib aTOMHOTO
aapa;

—XapaKTepU30BaTh NPHHIMIIBI ACHCTBUSA HM3YYEHHBIX NPHOOPOB M TEXHHUYECKHX YCTPOWCTB C ONMOPOH Ha HX
omucaHus (B TOM 4YHMCIE: CIHMIOMETp, JaTYMKU IOJIOKEHHS, PAacCTOSHMS M YCKOPEHHs, paKkeTa, 3X0JIOT, OUYKH,
HepucKoIl, (oToanmnapar, ONTHYECKUE CBETOBOJbBI, CIHEKTPOCKOI, NO3UMETp, kKamepa BuibcoHa), Mcnonb3ys
3HaHMA O CBOICTBaX (PU3NYECKUX SBICHNN M HEOOXOIUMbIE (PU3HMUECKHE 3aKOHOMEPHOCTH;

—MNCIIONIb30BaTh CXEMBI U CXEMATHYHbIC PUCYHKH N3yYEHHBIX TEXHHUECKUX YCTPOMCTB, M3MEPUTEIBHBIX IIPHOOPOB
M TEXHOJIOTMYECKHX MPOLECCOB IPU pEIICHHH Y4eOHO-TPAaKTUYECKUX 3a/ad; ONTHYECKHE CXEeMbl IS
HOCTPOEHHS U300paKeHUH B INIOCKOM 3epKaie U cOOMparoIeil JIuH3e;

—IIPUBOJNTH MPUMEPBI/HAX0ANTh HH(POPMAIHIO O IIPUMEpax MPaKTHYECKOTO MCHOIb30BaHU (GU3NUECKUX 3HAHUH
B TOBCEIHEBHOM XHU3HHU U1 oOecreueHHs O€30MacHOCTH MpU OOpaIleHHH C MpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHHUS 370POBbs U COONIIOACHHS HOPM 3KOJIOTHUECKOTO MOBEICHHS B OKPYKaIoIEH cpere;

—OCYIIECTBIIATh OUCK MH(OPMALUH (PU3HIECKOTO CONEPKAHUI B ceT VIHTEpHET, caMOCTOSTENbHO GOPMYIHPYS
MOMCKOBBIM 3alpoc, HAXOJUTh IIYyTH OIpPEICICHUS JIOCTOBEPHOCTH MOJYYEHHOW HWHQOpMaluy HAa OCHOBE
HUMEIOIIUXCS 3HAHUH U TOTIOJHUTEIbHBIX HCTOUHUKOB;

—MNCIIONIb30BAaTh TP BHITOJIHEHNH YUeOHBIX 33/laHUH HayqHO-TIOYJISIPHYIO JINTEPATYPY (PU3NIECKOTO CONEPKAHUS,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTH IHTepHeT; BHageTh NpUEMAMU KOHCHEKTHPOBAaHUS TEKCTA,
npeobpa3oBaHus HHPOPMAIMK 13 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHBbIC NHCHMEHHBIE M YCTHBIE COOONICHHS Ha OCHOBE WH(OpPMAIMU M3 HECKOJIBKHX
HUCTOYHMKOB  (DM3MYECKOTO  COJEpXKaHMsA, IyONMYHO  MNPEACTABIATH  PE3YJNbTaThl  MPOEKTHOM WU
HCCJIEIOBATE/IbCKON AEATEIbHOCTH; IPU 3TOM TIPaMOTHO MCIOJIb30BaTh W3YYEHHBIN MOHATUNHBIA amnmapar
U3y4aeMoro pasjeina GU3UKU M CONPOBOXKAATH BRICTYIUICHUE MIPE3CHTALMEH ¢ yI€TOM 0COOEHHOCTEH ayJUTOPUH
CBEPCTHHKOB.
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