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NMOSACHUTEJIBHASA 3ATIMCKA

[IporpaMma 1o (u3MKe Ha YpPOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHHs COCTaBlIECHA Ha
OCHOBE TOJIOKEHHH ¥ TpeOOBaHUM K pe3ysibTaTaM OCBOCHHs Ha YIIIyOJIEHHOM YyPOBHE OCHOBHOM
ob6pazoBateibHON mporpamMmbl, mpeiacraBieHHbx B ®I'OC OO0, a rakke ¢ ydérom
(enepanpHoli pabouedt mporpaMmbl BocmHMTaHHs M KoHIenmuu IpenojaBaHus y4eOHOIro
npeamera «Dusukay.

Cozepxanue mporpaMMbl IO (H3MKE HAMPaBJICHO Ha YJOBIETBOPEHHE IMMOBBIIICHHBIX
3aIpOCOB 00YYAIOIIMXCsl, CTPEMSIIUXCS K OoJiee TIIyOOKOMY OCBOCHHUIO (GDM3MYECKUX 3HAHWH, U
Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOH IpaMOTHOCTH oOydwaromuxcs. B mporpamme 1o
u3MKe YUMTHIBAIOTCS BO3MOXHOCTH ydeOHOro mpenamera B peanmsanuu Tpebosanuit OI'OC
00O X MIaHUPYeMbIM JIMYHOCTHBIM M METANpPEeIMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOIO
obmmero oOpa3oBaHusl.

[Iporpamma 110 (pu3MKe yCTaHABIMBAET pacupeseseHre y4eOHOro marepuania 1o rojam
oOyuenuss (IO Kiaccam), IpeaaraeT HIPUMEPHYIO II0CIEN0BATENbHOCTh H3YUYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHs IPEJMETHOrO COJEpXKaHMs U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCsl.

ITporpamma 1o ¢usuke pazpaboTaHa ¢ HeIbI0 0Ka3aHWs METOIUYECKON MOMOIIH Y IUTEITO
B CO37[aHUK paboyYeil MporpaMMsl 110 y4eOHOMY IIPEIMETY .

dusnka SBISETCS CHCTEMOOOPA3YIONIMM JIJISl €CTECTBEHHOHAYUHBIX YUEOHBIX IIPEIMETOB,
MIOCKOJIbKY (PU3HYECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBJIICHUH, U3y4aeMbIX XHMHEH,
6uosiorueil, acTpoHOMHEN u (u3Hyueckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHy MUpa, MPENOCTaBisieT HamboJiee SICHble 00pasIbl NPUMEHEHHs HAy4YHOIO METoja
MIO3HAHMS, TO €CTh CII0CO0A MOJIyUYeHUsl JOCTOBEPHBIX 3HAHUM O MUPE.

OzHa M3 IVIaBHBIX 337a4 (pU3HUecKoro oOpazoBaHUs B CTPYKType o0Iero odpasoBaHus
COCTOMT B (DOPMHPOBAHHHM €CTECTBEHHO-HAYUYHOM TI'PAMOTHOCTH M HHTEpeca K HayKe y
o0yyJaromuxcsi.

W3sydenre ¢u3ukn Ha yrryONEHHOM ypPOBHE MPEAINOJAracT YBEPEHHOE BIIaJCHHUE
CIIEIYIOIUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3yIONIMMH €CTECTBEHHOHAY YHYIO I'PAMOTHOCTb:

HAY4YHO OOBSCHSTH SIBJICHHUS,

OILIEHMBATh U IIOHUMATh OCOOCHHOCTH HAy4YHOI'O MCCIIE0BAHUS;

UHTEPIPETHPOBATH JaHHbIE W MCIOJIb30BaTh HAy4HBIE J0KA3aTEIbCTBA JUIS TOJIYYCHHUS
BBIBOJIOB.

Ilenu w3ydenus (U3MKA Ha YPOBHE OCHOBHOIO OOINEro 0Opa3oBaHHs ONpPE/IEJICHbI B
Konnenmuu npenojaBanus ydeOHoro npeamera «®usnka» B 00pa3oBaTeNIbHBIX OpraHH3aIMsIX
Poccmiickoii Denepanuu, peayu3yIONMX OCHOBHBIE 0011€00pa3oBaTe/IbHBIE  [IPOTPaAMMBbI,
yTBepkIEHHOM pernenneM Komternun Munmcrtepersa mpocsemenus Poceuiickoit ®enepanuu
(mpotokoi ot 3 nexabpst 2019 r. Ne TIK-4BH).

Ienu u3ydeHust GU3MKK Ha yriayOJIEHHOM YPOBHE:

pasBUTHE HMHTEpeca M CTpeMJIeHHs OOyJaloluXCs K HAyYyHOMY H3YYCHHIO MPHPOIbL,
pa3BUTHE WX WHTEIUIEKTYATbHBIX H TBOPYECKHX CIIOCOOHOCTEH;

pasBUTHE TPEJACTABJICHWI O HAyYHOM MeToJe TIOo3HaHus W (popmMHUpOBaHUE
HCCJIEIOBATEIHLCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SBJICHUSIM;

(GopMHEpOBaHHE HAYYHOrO MHMPOBO33PEHHS KaK pe3ylibTaTa M3y4eHHS OCHOB CTPOCHHs
Marepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3MKH;



hOopMHUPOBAHUE YMEHHH IPUMEHATH HU3MUCCKUE 3HAHUS ¥ HAYIHBIC J0Ka3aTe/IbCTBa JUist
00BSICHEHHS OKPYKAIOIIUX SBICHUH;

dopmMupoBaHUE MPENCTABICHAN O POJIH (u3uKu I pa3BUTUS JIPDYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOT U}

pasBUTHE TIPEJICTABJICHUH O BO3MONKHBIX chepax Oyzmymieii npopecCHOHATBHOM
eSTeIBHOCTH, CBS3aHHOM ¢ (U3UKOM, NOJArOTOBKA K JalbHEHIIEMY 0o0y4YeHHIO B 3TOM
HaIpaBJICHUH;

(hopmupOBaHUE FOTOBHOCTH K Ja/IbHEHIIeMy M3yueHnI0 (GU3UKM Ha YIiTyOIEHHOM yPOBHE
B paMKaX COOTBETCTBYIOMMX Tpoduiieii 00yYeHHUs HA yPOBHE CPEIHETO obmrero oopa3oBaHusl.

JIOCTYIKEHHE OTHX Iellell IporpaMMbl 10 (HU3MKE Ha YPOBHE OCHOBHOTO o01rero
06pazoBaHust 06eCTIeINBACTCS PELICHHEM CIICTYFOIMX 3a1at:

IPHOOPETEHNE 3HAHUA O JMCKPETHOM CTPOCHMM BEINECTBA, MCXaHHYECKHX, TEIIOBBIX,
3JI€KTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUAX;

npruoGpeTeHre YMEHHH aHATM3UPOBATh U OOBACHATH (u3uvecKue SBJICHHS Ha OCHOBE
M3y UCHHBIX (PU3NUIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEGHHE METOJIOB PELICHUs PACUYETHBIX U Ka4eCTBEHHBIX 33/1a4, TpeOyIOIUX CO31aHus U
MCTIONIG30BaHus (PU3MUECKUX MOJIENeH, BKIIOYash TBOPYECKHE M MPAKTHKO-OPHCHTHPOBAHHLIC
3aJ1a4H;

pa3BUTHE HCCIEI0BATEIbCKUX YMEHHH: HAOMONATh SBICHUS M H3MEPATH busnueckue
BEJIMUMHBI, BBIIBUTaTh THUIOTE3bl M IPEaraTb SKCIEPUMEHTAILHbIC crocoObl UX NPOBEPKH,
[UIAHAPOBATH M TPOBOIUTH OIBITHI, OKCIEPHUMEHTAIBHBIE HCCICIOBAHMA, AHATU3UPOBATE
T0JIyYEHHBIE JaHHbIC U JIEIAaTh BHIBOJBIL;

OCBOEHHME TNPHEMOB paGoThl ¢ HHpOpMarued (GU3NIECKOTO COAEPIKAHUS, BKIIOHAs
MHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KEHHSX (HU3UKH, HHTEPHPETAli M KPUTHHECKOC
olLieHUBaHKe HHPOPMALIUH;

3HAKOMCTBO €O cepami MpohecCHOHAIBHOM NesATebHOCTH, CBIA3aHHbIMU C Gbu3HUKOM, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JIOCTIIKCHUAX (GU3HUECKOH HAYKH.

Ha wsyuenne dusuku (yriyOnéHHBIH ypOBeHB) Ha YPOBHE OCHOBHOTO obmero
o6pazoBanus oTBoAUTCs 340 "acoB: B 7 Kacce — 102 vaca (3 vaca B Hezemo), B 8 kimacce — 102
yaca (3 uaca B Hezeno), B 9 kimacce — 136 acos (4 Jaca B HEJIEIIO).



COAEPXAHUE OBYUYEHMA
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Pasgen 1. ®dusuka u €€ pojib B NO3HAHUH OKPYKAIOIIEro MUpa.

dusnka — HayKa O mpupoje. SIBIeHHus MpUPOAbI (JIEMEHTHI COIEPKAHUS, BKIIFOYAIOIINE
MEXIIpEIMETHBIE CBsi3K). DH3UYECKHE SBJICHMS: MEXaHHUYECKHE, TEIUIOBbBIE, DIIEKTPUYECKHE,
MarHMTHbBIE, CBETOBBIE, 3BYKOBEIE.

dusnyeckue BeIUUUHBL PasMepHOCTh. EnuHuipl ¢Gusuueckux BenuuuH. M3mepenume
dusmueckux BenwuuH. JtanoHsl. Pusnueckue npubopel Ilena npenenws. Ilorpermnocts
u3Mepenuii. [lpaBuia GesomacHOro TpyJda Ipu pabore ¢ JabopaTopHbIM O00OpYJOBAHHEM.
MexayHapojsas cucrema euHui. [lepeBosi BHeCHCTEMHBIX eIMHUIL B etuHuibl CH.

Kax ¢u3uka u Jpyrue eCTeCTBEHHBIE HAYKH H3ydalOT HpHpOAy. EcTecTBeHHO-HAy4YHBINH
METOJ IO3HAHWS: HAOIIOJEHHe, IOCTAHOBKA HAy4yHOI0 BOIPOCA, BBIIBHKCHHE T'HIOTE3,
SKCIIEPUMEHT 110 IIPOBEpKe THUIOTe3, O0OBACHeHWe Habmonaemoro ssiaeHus. Omnucanue
(U3UIECKUX SBICHUN C TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

MexaHudecKue, TENIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHHS.

dusnyeckue npubGOpH U MPOLEAYpa TPSIMBIX H3MEPEHHH AHAJOTOBBIM U IU(PPOBBIM
npudbOpoMm.

Jlabopamophbsie pabombl u Onbvimol.

OrnpeiesieHre IEHbI JAeIeHHs Kbl ©3MEPHTEIBHOTO IIPHOOpa.

N3mepenune paccTOsIHUM.

N3mepenue miomaau u o0bémMa. MeTo/1 majleTKy.

W3mepeHue BpeMeHu.

V3mepenne 00bEMa )XUIKOCTH U TBEPJIOTO TeEa.

Omnpenenenne pa3MepoB MaJIbIX Tell. MeToJ1 psioB.

[TpoBezieHre WCCIIEOBAHUSL IO IIPOBEPKE THMIOTE3bL: JAIbHOCTH TIOJIETA IIapHKa,
IYIIIEHHOT'O TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIbIIE BBICOTA ITyCKA.

Pasnen 2. [lepBoHayabHbIe CBEICHUSI 0 CTPOCHHH BelleCcTBA.

CTpoeHHUE BEMIECTBA: aTOMBI H MOJIEKYJIBI, UX pa3Mephbl ¥ Macchl. OIBITHI, JOKa3bIBAIOLIHE
JIUCKPETHOE CTPOCHHE BELIECTBA.

JIBwxkenune uacTuil BeriecTBa. CBS3b CKOPOCTH JBMIXKCHHS 4YaCTHUIl C TEMIIEpaTypoOid.
BpoynoBckoe npmwxenue. Juddysus. BsaummonelcTBre YacTUIl BELIECTBA: NPHTSDKCHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSHMS BEIIECTBA: CTPOECHHE Ta30B, IKUIKOCTEH ©  TBEPIBIX
(kpucTaymMyeckux) Tel. B3aumMocBA3b MEXIy CBOMCTBaMM BEIIECTB B Pa3HBIX arperarHbIX

COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUM
BO/JIBI.

Jemoncmpayuu.
Habmoienue 6poyHOBCKOTO JIBHIKCHHUSI.
HaGmonenue nuddyzun.

Habmonenue SIBJICHPIﬁ, 00BACHSIOUIUXCS NPUTSHKCHUEM WA OTTAJIKUBAHUEM YaCTHIL
BCIICCTBA.

Jlabopamopnsie pabomsl u onvimol.
O1eHKa [MaMeTpa aToMa METOIOM PSIIOB (C ucrob3oBanueM GoTorpaduii).



OMnBITHI 110 HAGTIOAEHHIO TEIJIOBOIO PACIIMPEHNUS I'a30B.

OMNBITHI [0 0OHAPYIKEHHIO JCHCTBUS CHII MOJICKYJISIPHOTO IIPUTHKCHHS.

Paszen 3. JIBHkeHne M B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe aBMKeHHe. IlyTh u mepememenue. PaBHOMEpHOE W HEPaBHOMEPHOC
nBikenue. CBOGOIHOE TaiCHHE KaK IpUMEp HEPABHOMEPHOTO JBMNCHHS TE. CKOpOCTb.
Cpenusisi CKOPOCTH TP HEPABHOMEPHOM JABUKCHHH. Pacyér 1myTH ¥ BpEMEHHU JIBUKCHUSL.

I'pabuKy 3aBUCHMOCTEH BEJMYMH, OINHUCHIBAIOIMMX JBHKCHHC. O6mue moHATHs 00
OTHOCHTEIBHOCTH JBMKeHus. CI0KEHHE CKOPOCTEH [UIsl TeII, ABMIKY X CS NapajlIeIIbHO.

SIBNeHMe WHEPIHMH. 3aKOH HHepIuu. BsamMoneiicTBue TENX KaK NPHUTIHHA U3MEHEHUS
CKOpOCTH JBIDKCHHS Tell. Macca Kak mMepa MHEpPTHOCTA Teia B MOCTYTATEIbHOM JIBH)KCHUH.
[TnoTHOCTH BemecTBa. CBA3b IUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B C/TMHHIC 00béMa BelecTBa.
CMecH ¥ cIuiaBbl. I10BEpXHOCTHAS U JIMHEHHAS IIOTHOCTB.

Cuna Kak XapaKTePHCTHKA B3aMMOJCHCTBUSA TEI. Cuna ympyrocTd u 3akoH [yka.
M3MepeHne CHIIBI C MOMOIIBIO JHHAMOMETPA. SIpnmenne TaroteHuss u cuia TspKectH. Cuia
TSDKECTH Ha ApyrHX Iianerax. Bec tena. HeBecomoOCTb. CrioKeHHe CHJI, HalpaBJICHHBIX 110
omHOM mpsiMoit. PaBHOIEHCTBYIOIAs CAIL. Cuna tpenust. TpeHHe CKOJIBKEHHUs M TPCHHE MOKO,
BsI3KOe TpeHue. Tpenue B IpUpoe ¥ TEXHUKE.

Jlemoncmpayuu.

Hab6mroieHue MEXaHUIECKOT O JABHIKCHUS TEIa.

3Mepenne CKOPOCTH IPSAMOJIMHEHHOTO IBUKCHHL.

Habmoienue sIBICHUs HHEPIIHH.

Ha6moieHre W3MEHEHHsI CKOPOCTH IIPU B3aUMO/ICHCTBUM TEIL.

CpaBHEeHHE Mace 110 B3aUMOJCHCTBUIO TeJL.

Cr1I0)KeHHUE CHJI, HAIPABIECHHbIX 110 OJJHOH IIPAMO.

Jlabopamopnbsie pabomsl U ONbIMILL.

OmnpeseneHde CKOPOCTH PaBHOMEPHOTO  IBHXKCHHA (mapuka B JKHIKOCTH, MOJEIH
3IEKTPUUECKOTO aBTOMOOHIISL ¥ TaK Janee).

OmnpeseneHne CpeiHeld CKOPOCTH  CKOJIBKCHU Opycka WM IIApUKa IO HaKJIOHHOW
IJIOCKOCTH.

OmnpeeneHue IIOTHOCTH TBEPIOTO TelIa.

OnBIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSHKCHHU (nepopmanuu) MNPy KUHBI OT
MIPUIIOKEHHOM CHIIBL.

OIIBITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTE CHIIBI TPEHUS CKOJBKCHUS OT CHIIBI JIaBJICHUS
U XapakTepa CONPHKACAIOIIMXCS [IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX Tel, JKUAKOCTEN U ra3oB.

Jlapnenue. Cuna JIaBJICHUS. CriocoObl YMEHBLICHUS ¥ YBEIUUCHHS TaBICHUS. JlaBneHnue
ra3a. 3aBHCUMOCTH JaBJICHHUS raza oT 00b&EMa M TeMIEpaTypblL. Ilepenayua naBieHus TBEPABIMU
TeTaMH, JKUIKOCTAMH 1 ra3amu. 3aKoH llackas. [[HeBMaTHUECKHE MAIIIAHBI.

3aBUCHMOCTh JIABJICHHS OJKHIKOCTH OT [IJIyOHHBI IOTPYXKCHHA. I'uapocTaTHUECKHU
mapajokc. Coobmaronmecs cOCyIbl. ['wapaBIMyuecKue MexaHu3Mbl. MCIonbp30BaHHE BBICOKHX
J@BJICHH B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOHCTBO BOZOTPOBOAA.

AtMocdepa 3emin B aTMOchepHOE JIaBJICHHE. [TpuuuHBEl CyIIECTBOBAHUS BO3JIyITHOM
o6oiouku 3emum. Omeir Toppuuemnu. V3mepenue arMocepHOro JaBjeHus. 3aBHCUMOCTD
arMocepHOrO JaBIEHHsi OT BBICOTHL HaX YPOBHEM mops. [lpuGopsl UL H3MEPCHUS
aTMOC(EpHOTO JIaBJICHHS.



JleficTBHE KUAKOCTH ¥ Ta3a HA MOTPYKEHHOE B HUX TETIO. BertankuBarormas (apxumenoBa)
chia. 3akoH ApxuMena. YCIOBHE BO3HHMKHOBEHHS BbITAJIKHBAIOMICH (apXxuMeI0BOM) CHIIBI,
nonrekanue. [lnaBanue Ten. BosayxornaBanue.

Jlemoncmpayuu.

3aBHCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATyPhI.

ITepenaya aBICHUS XKUIKOCTBIO U TA30M.

Coo01maromuecs cocy Ibl.

I'uipaBIuYecKuii mpecc.

IIposiBiieHue AeHCTBIS aTMOC(EPHOTO JaBICHHUS.

Cugon.

3aBHCUMOCTD BBITAIKHBAIOMIEH CHIIBI OT 00BEMA NOTPYKEHHOU B HIKOCTh YacTH TeJla U
IJIOTHOCTHU KHUIAKOCTH.

PaBEHCTBO BBITAIKUBAIONIEN CHJIBI BECY BBITECHEHHOM MKUIKOCTH.

VeiloBUe TIIaBaHMS TEJl: IUIaBaHUE WM MOTPYXKEHUE TEI B 3aBUCUMOCTH OT COOTHOIICHHUS
IUIOTHOCTEH Tejla U KUIKOCTH.

Jlabopamopnbsie pabonvl U ORbIMbI.

VccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B XKMIKOCTH
9acTH Tela.

Omnpe/ie/IeHHe BHITAIKMBAIOLICH CHIIBL, IEHCTBYIOIICH Ha TENO, MOTPYKEHHOE B KUAKOCTD.

[IpoBepKka He3aBMCHMOCTH BBITAIIKMBAIOMIEH CUIIbI, IEHCTBYIOIEH HA TENO B JKMIKOCTH,
OT Macchl Tela.

ONBITHL, IEMOHCTPHUPYIONINE 3aBUCAMOCTH BBITAJKHBAIOIIEH CHIIBL, ACHCTBYIOLIEH Ha TEJI0
B XKUAKOCTH, OT oOBéMa HOI‘py)KéHHOﬁ B )KUJIKOCTb YaCTH Tejia U OT INIOTHOCTH >KUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBaHHE JIOAKH H  ONpEe/e/ICHHE eé
rpy30n0AbEMHOCTH.

Pa3nea 5. PaGora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckasi paGoTa JUIsl CHJI, HAl[PaBICHHBIX BJIOJIb IMHUK [epeMelieHus. MOIHOCTS.

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJOK, MOJMCHIACT, HAKIOHHAS TJIOCKOCTD,
HOYHHUHBIH Mexanu3M. MoMeHT cuiibl. PaBHoBecue pbrdara. IIpaBuno MoMeHTOB. [IpumMeHeHue

NpaBUiia paBHOBECHS] pblyara K OJIOKy. «30JI0TO€ TPABUIIO» MEXAHHUKH. KIIJI mpocthix
MexaHU3MOB. IIpocThie MeXaHU3MBI B OBITY, TEXHUKE, JKUBBIX OpraHU3Max.

MexaHuueckast OHEPTHUs. Kunernyeckass ¥ TOTEHIHAJIbHAsE DHEPIUs. HpeBpameHne

OJIHOTO BH/a MEXaHHUYECKOM SHEPrUM B JIPYroi. 3aKOH COXPaHECHWs W NMPEBPAIICHUSA SHEPTUU B
MEXaHHMKE.

Jemoncmpayuu.

[TpuMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopnysie pabomsl u ONbIMKL.

VccnenoBanue yCIOBAN paBHOBECHUS phryara.

Nsmepenue KIIJI HakIOHHOM TJIOCKOCTH.

Vi3ydenne npaBuiIa pbiyara juis IIOIBHXHOTO H HETIOJBIKHOTO OJIOKOB.
Onpenenenne KI1JI oABIKHOTO U HEMOBHKHOTO OJIOKa.

Onpenenenne paboThI CHJIBI YIPYTOCTH NIPH MOJBEME TPY30B P MOMOMIA TIOABHKXHOTO
0J10Ka.

I/IB}”{CHI/IC 3aKOHa COXPaHCHUS MEXaHUYEeCKO! SHEPIruu.
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Pasnen 6. TerioBbie siBJICHHS.

OCHOBHBIE [OJIOKEHHS MOJIEKYJISIPHO-KHHETHYECKOH TEOpHH CTpoenus BeiuecTsa. Macca
¥ pasMepbl aroOMOB M MOJIEKyJl. OIBITHI, TOATBEPXKAIOMUE OCHOBHBIC TIOJIOKEHUS
MOJIEKY JIIPHO-KHHETHYECKON TEOPHH.

Mojieny TBEPOTO, KUKOTO U ra3000pa3HOro COCTOSHH BEIECTBA. Kpucrammnueckue u
amopdubie Tena. I'paden — HOBBIN MaTepHall Ul HOBBIX TEXHOJIOTHM. TEeXHOJIOTUH 0Ty YCHUS
MCKYCCTBEHHBIX aiMa3oB. OObsACHEHNE CBOWCTB rasos, KUIKOCTEN M TBEPABIX TEJ Ha OCHOBE
TIONOYKEHUM MOJIEKYIApHO-KHHeTHYeCKOH Teopuu. 110BEPXHOCTHOE HATSKEHHE, CMAuMBAHME,
KaIuUISpHbIe sBieHus. TemioBoe pacIIMpeHue U CxKaTHe. 3aBHCHMOCTh JABJIEHHS Ta3a OT
00bEMa, TeMIIEpaTyphl.

Temneparypa. CBsi3b TeMIEpaTypbl CO CpelHEH KMHETHYECKOU DSHEPruei TEeIraIoBOro
JBUOKEHUs JacTuIl. TemreparypHbIe IIKaJIbL.

BryTpennsisi dHeprus. CrnocoObl M3MEHEHHA BHYTpPEHHEH OSHEpPruM: TeIvionepesada M
coBepiieHne paboThl. Bujpl Temionepeaun: TemIonpoBOHOCTh, KOHBEKIUA, M3ITy ICHHC. Buser
TeruIonepeiaun B mpupojie i Texuuke. HeoOpaTuMocTh TEIIOBBIX MPOLECCOB.

KOJNM4YecTBO TEIUIOTHL. YelbHas TeIIOEMKOCTh BEIECTBA. TE€MIOOOMEH M TEIIOBOE
paBHOBecue. 3akoH HpioToHa-PrxmaHa. Y paBHEHHE TEMIOBOIO Oananca.

[LaBjieHne ¥ OTBEpIEBAHME KPUCTALIAYECKUX BEIIECTB. Y AENbHAS TEIUIOTA IIABICHHUS.
[lapooGpasosanue u  KoHjeHcanus.  Mcmapenue. Kunenne. VYaenpHas  TemioTa
napoo6pa3oBaHus. 3aBHCHMOCTH TEMIEPATyphl KHNCHHS OT aTMOC(hEpHOTro  JaBJICHUS.
HachIIeHHBIH 1 HEHACHIINEHHbIHA nap. BiaXHOCTh BO3AyXa.

DHeprus TOIIMBA. Y IebHas TEIIOTa CropaHusl.

[punmunsl pabotsl TemmoBbix Jsurarened. KIIJL Temmosoro japuratens. Tennosbie
JIBATATENH ¥ 3aIllUTa OKPYIXKaroIel cpe/ibl. Teriosbie moTepu B TEIIOCETSX.

3aKOH COXpaHEHHs W [IPEBPAIIECHHs SHEPIUK B MEXaHUUECKUX U TETIJIOBBIX TIpOreccax.

Jlemoncmpayuu.

Ha6moneHue 6poyHOBCKOTO JIBHKCHHS.

Ha6monenue nuddysun.

Ha6mofenne SBICHUH IOBEPXHOCTHOIO HATSHKEHUS, CMAa4YMBaHMsA M KalWUIIPHBIX
SIBJICHU.

Habmro1eHue TEeII0BOr0 PaCIupeHust Tel.

M3MeHeHre JaBIeHus ra3a Py H3MEHEHUH 00bEMa U HarpeBAHUY WK OXJIKICHUH.

[TpaBuiia u3MepeHus TeMIepaTyphl.

Buae! Teruionepenayu.

OXJIaX/IeHHe IIPH COBEPIICHUH PabOThI.

Harpesanue 1pu coBepIIeHHH paboThl BHEITHIMU CHIIAMH.

CpaBHEHHE TEIIOEMKOCTEH pasIMYHBIX BEMIECTB.

Ha6:mroieHue KUIeHusl.

Ha6monenue nocTOSHCTBA TEMIIEPATy PhI IIPH TUIABJICHUH.

Moenu TEIUIOBBIX IBUTATENIEH.

JlabopamopHbsie pabomsl u ONbIMbI.

OmBITHI IO OOHAPYKEHUIO TEHCTBHUS CHII MOJICKYJISIPHOTO IPUTSKCHHUS.

OIIBITH [0 BBIPALIMBAHUIO KPHCTAILIOB MOBAPEHHOM COJU HIIM caxapa.

M3Mepenre TeMIepaTypsl IpH IOMOMIM OKMAKOCTHOrO TepMOMETpa M JlaTduka
TeMIepaTyphl.



OMBITHI 110 HAOJIIOJICHUIO TEILIOBOTO PACIIUPEHUS a30B, XKHUIKOCTEH U TBEPABIX TEIL.

Onpefenenne JaBieHus BO3IyXa B Oa/IIOHE MIIPHIIA.

VcceioBanye 3aBUCUMOCTH JIaBJICHHS BO3yXa OT €ro 00bEMa U TeMIepaTyphl.

IlpoBepka THIOTE3bl JIMHEHHON 3aBHCHMOCTH JUIMHBI ~CTOJOMKAa JKHIKOCTH B
TEPMOMETPHYECKOH TpyOKe OT TeMIIeparyphbl.

Hab6moneHne W3MEHEHHs BHYTPCHHEH SHEprud Teja B pes3yJibTaTe TEIUIoNepenadn |
paboTHI BHEIHUX CHJL.

WccrieioBanue SBJICHHS TEMI00OMEHA P CMEITMBAHUM XOJIOIHOM U ropsiyeii BOJIBIL.

OmnpeieieHne KOJMYECTBA TEIIOThI, MOy YeHHOTO BOIOH MpH TEII00OMEHE ¢ HarpeThIM
METAJTAYECKUM LIAITUHIPOM.

OnpeieieHHe MOLHOCTH TEIIOBBIX MOTEPh (3aKOH Herotona-Puxmana).

Omnpeenenre yaenbHON TEIIOEMKOCTH BEILECTBA.

HWccnenoBanue mpoiecca ucrapeHus.

Onpe/ieieHre OTHOCUTEILHON BIAXKHOCTH BO3/IyXa.

OmnpesieneHue yaenbHOR TEIIOThI IIABICHUS JTba.

Pazgen 7. DiaekTpuyecKHe U MArHUTHBIE SIBJICHUS.

DnextpuzamEs Tel. JIBa poia dMEKTPHYECKMX 3apsioB. B3anMoneHCTBHE 3apsDKEHHBIX
ten. 3akoH Kymnona.

DnexTpudeckoe moje. HanpspkEHHOCTH dnekTpudeckoro nosst. IIpuniun cyneprnosuimu
3JIEKTPHYECKHX T10JIeH (Ha Ka9eCTBEHHOM yPOBHE).

HocuTeln 5IIeKTPHYECKHX 3aps/IoB. DJIEMEHTAapHbIA diekTpudeckui 3apsia. Crpoenue
aroma. IIpOBOHMKM, JUAJIEKTPUKH M TIOMYTPOBOJHUKU. 3aKOH COXPAHEHHsS OJIEKTPUICCKOro
3apsiia.

JNIeKTPUUECKHi TOK. YCIOBHSI CYIIECTBOBAHMS OJIEKTPHYECKOro Toka. McTouHMKH
[IOCTOSHHOTO TOKa. JIEWCTBUS SIEKTPHUYECKOTO TOKa (TeILIOBOE, XMMHYECKOE, MArHHTHOE).
DNIEKTPUYECKHUH TOK B METAJLIAX, XKUKOCTSAX U razax.

DnexTprdeckas 1emb. Cuia Toka. DIEKTPUIECKOE HANPSHKEHHE. AMIEPMETP U BOJILTMETP
B IIeNU TIOCTOSIHHOTO Toka. CONPOTUBIICHUE TIPOBOJAHHUKA. ¥ IEIbHOE CONPOTUBICHUE BEMIECTBA.
3axon OMa Juist yuacTka 1end. [lociaenoBarenbHoe U napaliesibHOe COSTMHEHUE POBOAHUKOB.
BJIC B memM MOCTOSHHOTO Toka. 3akoH Oma 1t mosHo# uerny. ITpasuna Kupxroga. Pacuér
IPOCTHIX HJIEKTPUUECKHX Iienei. HennHeHbIe SIEMEHTBI.

Pa60Ta ¥ MOIIHOCTB EKTPUUECKOTO ToKa. 3akoH Jhkoyns-Jlenna. DiekTpudecKue nemnu
¥ IOTPeOUTEN N SIeKTPUYEcKoii sHeprun B ObiTy. KopoTKoe 3aMbIKaHHE.

IMocTOSIHHBIE MArHWTHL B3auMOJEHCTBHE IOCTOSHHBIX MarHMTOB. MarHuTHOE TOJIE.
MarsuTHOe 1oJie 3eMJIM U ero 3HadeHue I sxku3Hu Ha 3emuie. OneIT Opcerena. MarnutHoe mosne
snexTpudeckoro Toka. OmbiT Amnepa. [Ipuvenenue >1€KTPOMarHATOB B TEXHUKE. JetictBue
MATCHWTHOTO TMOJISI HA MPOBOAHMK ¢ TokoM. Cmia Ammepa W OnpeeleHHe e HalpaBiICHUs.
JNEKTPOBATATENh MOCTOSIHHOrO TOKA. VICTONb30BaHHE SJIEKTPOJBHIATENed B TEXHHYECKAX
yCTPOMCTBAX ¥ Ha TPAHCIIOPTE.

Onbitel  ®apanes.  SIBnenume  9IeKTpoMarHuTHOH — muaykuud. IIpaBmiio Jlenna.
Dnexrporeneparop. CrocoObl IONYYEHHs SJIEKTPUYECKOH OHEPruM. ONEKTPOCTAHIMA Ha
BO30GHOB/ISIEMBIX MCTOYHMKAX SHEPIHH. DKOJOTMYECKHe IpOONeMbl SHEPreTHKH. TOormBHbIE
3IIEMEHTHI U DJIEKTPOMOOHIIH.

Jlemoncmpayuu.

DnexTpu3anus Tell.

JIBa pojia dIEKTPHIECKUX 3aps/IOB ¥ B3aUMO/ICHCTBHE 3aPHKEHHBIX TCIL.



YCTpOoRCTBO U AEHCTBHE DJIEKTPOCKOTIA.

DekTpocTaTuyecKast MHIY KIS,

3aKOH COXpaHEHHMSI IEKTPUUECKUX 3aps/IOB.

MoieTMpOBaHUe CHJIOBBIX JIMHUM OIEKTPHYECKOro MO € IOMOMIBIO  OyMaHbIX
CYJITaHOB.

[TpOBOTHUKY ¥ JUIIEKTPUKH.

HcTOYHMKY TOCTOSTHHOTO TOKA.

JlefcTBUS 2TIEKTPUUYECKOIO TOKA.

DIEKTPHUUECKUH TOK B JKUIKOCTH.

["a30BbIi pazpsa.

V3mepeHve CHUITbI TOKA aMIIEPMETPOM.

M3mepeHue 2IeKTPHIECKOro HaPSHKEHUs BOJILTMETPOM.

Peoctar u Mara3us cOpOTHBIICHUH.

B3aumojeiicTBIE MOCTOSIHHBIX MAIrHHTOB.

MoenupoBaHre HEBO3MOXKHOCTHU Pa3/IEJIEHUs [IOJFOCOB MarHUTa.

MoenupoBaHie MarHUTHBIX TT0JIeH MOCTOSHHBIX MarHUTOB.

OneIT Opcrena.

MarHuTHOE 10Jie TOKa. DJIEKTPOMArHuT.

Jle#icTBrE MarHUTHOTO TIOJISI HA IIPOBOJHHUK € TOKOM.

DNeKTPOABUTaTE b IIOCTOSHHOTO TOKA.

OmnbiTel @apajes.

DJIeKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopmusie pabombl u onvimbol.

OnBITHI 110 HAOFOICHHIO 3JICKTPH3AIMH TeJ IIPU CONPUKOCHOBEHHH M MHAYKIIMEH.

HWccnenoBanue JEHCTBHS 3JIEKTPUUECKOTO IOl Ha IPOBOAHUKH M IUDJIEKTPHKH.

COopka ¥ UCTIBITAHUE DIEKTPUIECKOM LENH MOCTOSIHHOTO TOKA.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIONIET0 Yepe3 PE3UCTOP, OT HANIPSHKEHHUS
Ha Pe3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JJIEKTPUYECKOTO COIPOTUBIICHUS TPOBOJIHUKA
OT €ro JUIMHBI, IJIOA/X OTIEPEYHOr0 CEUeHHs M MaTepuaia.

Onpenenenue yaensHOro COIPOTUBIICHHS ITPOBOIHHUKA.

[TpoBepka mpaBujia CIIOXKEHHSI HANPSDKEHUHM IPH IOCIIEN0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuIIa Jyist CHJIBI TOKA IIPY IapalIeIbHOM COEJIMHEHHH PE3UCTOPOB.

Omnpenenenne D/1C u BHyTpEHHETO COIIPOTHUBIIEHUS HCTOYHHUKA TOKA.

[TpoBepka npasui Kupxroda.

[TpoBepka BeioHEHHs 3akoHa OMa JIJIsl TOJTHOM IIETIH.

W3yyeHue  BOJILTAMIICPHBIX  XapaKTEePUCTUK  HEIMHEHHBIX  JJIEMEHTOB  (JIaMIIbl
HaKaJIMBaHUS WX MOJIyTIPOBOIHUKOBOIO JIMO/1A).

Omnpenenerre paboThI AIEKTPUIECKOT0 TOKA, HIYILIET0 YEPE3 PE3UCTOP.

OmnpeenieHre MOIITHOCTH DIIEKTPHUECKOTO TOKA, BBIIEIAEMOM Ha PE3UCTOPE.

Omnpenenenne KI1J] narpeBarens.

HccnenoBanre Mariu THOrO B3aUMOZICHCTBUS TIOCTOSIHHBIX MarHUTOB.

W3y4yeHne MAarHUTHOTO TIOJISl TIOCTOSIHHBIX MAarHUTOB IIPU UX OOBEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue JEHCTBHS 3JEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



OMBITHI, JAEMOHCTPHUPYIOIIME 3aBHUCHMOCTh CHJIBI B3aUMOJCHCTBHS KaTyIIKH C TOKOM H
MATHATA OT CHJIBI M HATIPABJICHHS TOKA B KaTyLIKe M OT HATMUUs (OTCYTCTBHS) CEplEUHUKA B
KaTyIIKe.

M3yuenue JeHCTBISI MArHUTHOT'O [0JIsi HA IIPOBOJTHAK € TOKOM.

KoHcTpyHpoBaHue U H3yueHHe paboThI dJIEKTPOABUTATEIIS.

Uzmepenue KIIJI aekTpoABUraTeIbHOM yCTaHOBKH.

ONBITHI TIO MCCJIEIOBAHUIO SIBJIEHUSI O3JIEKTPOMAarHUTHOW WHIYKIHUH: HCCIIENOBaHNC
W3MCHEHWI 3HAUEHHMs ¥ HAIPaBJICHUS HHYKIIHOHHOT'O TOKA.

9 KJIACC

Paznea 8. Mexanu4yeckue siBJIeHUsI.

Mexanuueckoe aBuKenne. MartepuanbHas Touka. CrocoObl OMHCAHUS MEXaHUYECKOTO
JBIIKEHUS: TaOIMUHbIA, rpaduueckuii, anamruyeckuit. Cucrema oTCUETa. OTHOCHUTEJIBHOCTD
MEXaHMYECKOTO JIBHIKEHHUS.

BeKTOpHbIE BEJIMYUHBI, ONEpaliy C BEKTOPAaMH, IPOEKIHH BEKTOPA. Paiyc-BeKTOP
MaTepHAIbHON TOYKH, [epeMelleHne Ha IIOCKOCTH. PaBHoMepHOe NPSMOJIMHEHHOE JIBUXKEHHE.
HepaBHOMepHOE TIpsMoiuHeiiHOoe aBrwKeHne. CpelHss ¥ MIHOBEHHAs CKOPOCTH Tela IpH
HEPABHOMEPHOM JIBMIKCHHUH.

VYckopenue. PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JIBHKCHHUC. VckopeHue CBOOOIHOTO
najenus. Oneitel [ anues.

['paduueckast HHTEPIPETALs YCKOPEHHs, CKOPOCTH, IPOMICHHOTO IIyTH U T€PEMEIIEHUs
JUIsE IPSIMOJTAHEHHOTO JIBH)KEHUSL.

JIBroKeHue Tela, OpOIIEHHOTO TIO/T YIJIOM K TOPU30HTY.

JIBY)KEHHE TI0 OKPYXKHOCTH. JIuHeliHas cKOpOCTh, yrjioBas CKOPOCTh, IIEPHOA U HacToTa
obpammenuss PY PABHOMEPHOM JIBH)KCHHH II0 OKPYKHOCTH. CKOpOCTh U YCKOpEHHE IIpH
JIBUYKEHHH 110 OKPYKHOCTH.

Bexrop cuibl. PaBHOIE#CTBY IOIIAsA CHIIA.

Ilepsiit 3akon Hetotona. Bropoit 3akon HbroToHa. Tpernii 3axon Herorona. IIpuniun
CYIEPIIO3UIIMH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHIIa TPEHHS CKOJIBKCHMS, CHjla TPEHH
TIOKOSI, Ipyrue Bubl Tpenus. Koo uimenT TpeHns.

JIBHOKEeHHME TEI [0 OKPY KHOCTH MO ICHCTBHEM HECKOIBKHIX CHIL.

3akon BepHysumu u nojséMHas cuia Kpbuia. CoBpEMEHHBIE JIETATEIBHBIC aNaparhl, Cya
Ha TOJBOJHBIX KPBUIbSAX, AHTUKPHUIO Ha CKOPOCTHBIX aBTOMOOWJIAX. J[BHIKeHHWE Ioe3/ia Ha
MargdTHOM IIOLYyIIKE.

CHIa TSDKECTH ¥ 3aKOH BCEMUPHOTO TSTOTeHMs. JIBUKeHHE TeJl BOKPYT IPaBUTallHOHHOIO
nenTpa (B ToM uncie mwianet Bokpyr Couniia). Ilepsas kocMudecKkas CKOpOCTb. HesecomocTts 1
eperpy3Ku.

PaBHOBeCHE MaTepHAIBHOM TOUKH. AOCOIOTHO TBEPIOE TEIO. PaBHOBecue TBEPIOTO TeIa
C 3aKPEIIEHHOM OCBIO BpammeHus. MOMEHT CHIIbL. LleHTp TSKECTH.

Umnynsc Tena. V3meHenme wumiyibca. MMIyIbe  CHIBL Yupyroe u Heympyroe
B3aMMOJIEHCTBHE. 3aKOHBI H3MEHEHHs M COXPAHEHHUs UMITYJIbca. PeakTHBHOE JBUXKCHHE.

Mexanudeckas pabora ¥ MOIMHOCTh. Pabora cui TAKECTH, yNPYroCTH, TPEHHUSL. Cas13b
sHepru¥ W paboThl IloTeHnManbHas SHEPrus Tela, MOJHATOrO Hasl IIOBEPXHOCTBIO 3EMJIH.



TToTenMAanbHAs SHEPrys cxaToil npykuHbl. KuneTnueckas sneprus. Teopema o KMHETUYECKON
SHEPrUHM. 3aKOH U3MEHEHHUs U COXPAHEHHs] MCXaHUYECKOH SHEPrHiH.

Jlemoncmpayuu.

Hab6mroieHre MEXaHHUECKOTO JBUIKSHHS Tella OTHOCHTENILHO Pa3HBIX TeJl 0TCUETa.

CpaBHEHHE MyTeil ¥ TPACKTOPUM JIBUIKEHHS OTHOTO M TOIO JKE TeJla OTHOCHTENILHO PasHbIX
Te OTCYETA.

M3MepeHne CKOPOCTH ¥ YCKOPEHHUS IPSIMOTUHEHHOTO JIBUKEHHUS.

HccnenoBanye MPU3HAKOB PABHOY CKOPEHHOTO JIBU)KEHHS.

Haburoienue IBMOKEHUS TeJla 110 OKPYKHOCTH.

Hab6moeHHe MEeXaHWuecKUX SIBICHHM, MPOMCXOMAMKX B cHcTeMe OTcuéra «Temexkar»
IpH €& PABHOMEPHOM M YCKOPEHHOM JIBIYKEHUH OTHOCHTENEHO KaOuHeTa (busuKy.

HabmofeHne paBHOBECHs Tell, CBOOOJHOTO TaJeHWs, KoieOaHHs MasTHAKA B
MHEPIHUATHHBIX CHCTEMAaX KaK IOATBEPKACHHUE IPUHIUIIA OTHOCHTEILHOCTH.

3aBUCHMOCTH YCKOPEHHs Telid OT €r0 MacChl U JIEHCTBYIOMIEH Ha HETO CHJIBL.

HabmoieHne paBeHCTBa CHJI IIPH B3aUMO/ICHCTBHHU TEJL.

VI3MeHeHue Beca Tella IpU yCKOPEHHOM JIBUKCHUH.

Ilepenaya UMITyJIbca IIPU B3aMMO/ICHCTBUY TEIL.

I[IpeoGpa3oBaHus SHEPTHHU P B3aUMOJICUCTBHH TEIL.

CoxpaHeHHe MUMITyJIbca [PH aOCOIIOTHO HEYIPYTOM B3aUMOICHCTBUM.

CoxpaHEHHE UMITYJIECA IPH YIPYTOM B3aUMO/ICHCTBUH.

HabmoieHue peakTUBHOTO JIBH)KEHHS.

CoxpaHeHue SHEPTUH TP CBOOOIHOM [1a/ICHUH.

CoxpaHeHHe SHEPrHy [PH JIBHKEHUHU TeJa MO/ IeHCTBAEM NPYKHMHbL.

Jlabopamopnusie pabomol U ORbIMbI.

KoHcTpyrpoBaHue TpakTa JUlsl pa3roHa U JadbHEHIIero paBHOMEPHOT0 IBUIKEHHUS [IaprKa
WTA TEJIEIKKHU.

Omnpenenenue cpeiHeil CKOPOCTH CKOJBKEHHs Opycka MM JIBM)XKCHMS IIapuka o
HAKJIOHHOH IJIOCKOCTH.

Orpeie/ieHHe YCKOpPEHHUsi Tejia IPH PaBHOYCKOPEHHOM JBH)KCHHH 10 HAKJIOHHOM
IUIOCKOCTH.

MccieioBaHie 3aBUCUMOCTH IyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBWKEHHU Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THIOTE3bI: €CIIH IIPH PABHOYCKOPEHHOM BH)KCHHH Oe3 HaualbHOH CKOPOCTH
Iy TH OTHOCSITCS KaK PsiJi HEeUETHBIX YMCEII, TO BpeMeHa OJIMHAKOBBL.

HccrieqoBaHme JBUKEHHS Tejia, OPOIIEHHOTO IO yITIOM K TOPU30HTY.

VcenenoBanye 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHS OT CUJIbI HOPMAJIBHOTO JTaBJICHHS.

Onpenenenne ko3 UIKUEHTa TPCHUS CKOIBKCHHS.

Omnpenenenue XECTKOCTH MPYIKUHBL.

HWcceJoBaHHE 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HHMKAIOIIECH B TPYXXHHE, OT CTEIECHH
nedopmaruy npyKuHbI.

Onpenenenue paGoThl CHIBI TPEHMSl [pPM PABHOMEPHOM JIBIKCHMM Tela 0
TOPU30HTAIBHON ITOBEPXHOCTH.

OnpeniesieHre pabOTHl CHJIBI YHOPYTOCTH IIpU TOABEME TIpy3a C HCIOIB30BAHUCM
HETO/IBMKHOTO M TIO/IBIDKHOTO OJIOKOB.

Paznea 9. Mexanuyeckue Kojie0aHusi ¥ BOJIHBIL



Konebarenpaoe apmwikenue. OCHOBHBIE XapaKTEPHCTHUKH KOJICOAHMM: IEPHOJ, YacToTa,
ammumtya. I'apMormueckue konebanus. 3aTyxaromme Konebanus. BoiHykieHHbIe KONCOaHH s
Pe3onanc.

MareMaTHYeCKUi U IPYKHUHHBIA MasTHUKH. IIpeBparnenue SHEPruy Mpy KoJie0aTeIbHOM
JIBYDKEHUH.

Mexanudeckue BOJHBL [IpoosibHBIE ¥ monepeyHble BOMHBL CBOWCTBA MEXaHHYECKUX
BonH: uHTepdepenims u gudpaknusa. JiMHA BOJHBI W CKOPOCTH €€ pacHpOCTPaHEHHMS.
MexaHu4decKre BOJHBI B TBEPIOM TeJE, CEHCMUYECKUE BOJIHBL.

3Byk. PactipocTpanenue u oTpakeHue 3ByKa. ' pOMKOCTb 3ByKa U BbicOTa TOHA. Pe3oHanc
B akycrtuke. WH(ppasByk u yibTpa3ByK. VIcmonb3oBaHuWe yIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHSIX.

Jlemoncmpayuu.

Ha6moienue koyie0anuii TeJt Mo JCHCTBHEM CUJIBI TSDKECTH M CHIIBI YIIPYTOCTH.

Hab6moenue kojaebaHuii rpy3a Ha HUTU ¥ Ha TIPYKUHE.

HabmoieHne BBIHYXKICHHBIX KoleOaHui 1 pe3oHaHca.

PacnpocTpaHeH#e pO/I0JIbHBIX M TONEPEYHbIX BOJIH (Ha MOJIEIIH).

Ha6monenue uatepdepeHiuu u Audpakiuy BOJIH Ha IOBEPXHOCTH BOIBI.

Ha6roieHue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTEHI.

AKYCTUYECKHH pE30HAHC.

Jla6opamopmnvie pabomobl u onvimol.

Onpe/ieieHre YacTOTHI U eprojia KojeOaHui MaTeMaTHIeCcKOro MasiTHUKA.

OnpeziesieHre YacTOThI U EPHO/ia KosieOanuil mpyKMHHOTO MasiTHUKA.

HccreoBanye 3aBUCHMOCTH TIepHo/ia KoieOaHuii rpy3a Ha HUTU OT JUIMHBI HUTH.

VccnenoBanyue 3aBUCHMOCTH TIEpHOJa KOJeOaHUM NPYKUHHOTO MAasTHHKA OT MacChl
rpysa.

ITpoBepka HE3aBUCHMOCTH IepUOa KojIebaHuii rpysa, MoJABEIIEHHOTO K JIEHTE, OT MaCChI
rpysa.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD TIEPHO/Ia KOJIeOaH M IIPYKMHHOIO MasTHUKA OT
MAacCChI I'py3a ¥ )XKECTKOCTH MPYKUHBIL.

V3amepenue yCcKOpeHust CBOOOHOTO I1a/ICHHS.

Pasznen 10. DeKTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE TOJie. DIEKTPOMArHUTHBIE BOJHBEL CBOMCTBA 3JI€KTPOMArHUTHBIX
BouH. I1Ikana 3J1eKTpOMArHUTHBIX BOJIH. VCIIomp30BaHue 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
cBsi3u. Paguonoxkarus. KocMuueckas CBs3b.

DnekTpomMarHuTHas Tpuposa cpera. CkopocTh cBeTa. BoJHOBBIE CBOWCTBAa CBeTa:
uHTepdepeHIus U TudpaKius.

Jemoncmpayuu.

CBo#icTBa 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepenius u 1udpakius CBETa.

Jlabopamopmnvie pabombl u onvimol.

V3yueHue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH € IOMOIIBIO MOOMIILHOTO TenedoHa.

IIpoBesieHrE OMBITOB 110 HAOIIOIEHHUIO HHTEPhEPEHIINN 1 TU(PaKIMK CBETA.

Pa3zpnen 11. CBeroBble siBIeHMS.

JlyueBast Mozie)ib cBeTa M reoMeTpuuecKkas onTuka. Vicrounuku cera. IlpsmormnHeiHoe
pacnpoctpanenue ceera. 3atmenust Comnna u Jlynel. Otpaxenne csera. llinockoe 3epkano.
3akoH oTpaxeHus ceta. [loctpoerne u300paxeHuit, cGOpMUPOBAHHBIX 3€PKATIOM.



[IpeOMIEHHE CBETAa. 3aKOH MPETOMICHHMSA — CBCTA. [TosiHOE OTpaXe€HWE CBETA.
VICIIOTb30BAHKE TIOJHOIO OTPAKEHHS B ONTHYECKHX CBETOBOJIAX, ONTOBOIOKOHHAS CBA3D.

JIuaza, xox nyded B smmze. Dopmyna TOHKOM NMH3BL IlocTpoeHHe H300paKeHHUH,
chOPMUPOBAHHEIX TOHKOH JIHH3OH. Onrtuueckast cucrema (oroanmnapara, MHKPOCKONa H
reneckomna. I'71a3, Kak onTuyeckas cuctema. bi3opykocThb 1 albHO30PKOCTE.

Pasnoxenue 6enoro cera B crektp. OnpiTel HbIoTOHA. CI0)KEeHHE CIIEKTPAIbHBIX [[BETOB.
Jlucniepcusi CBeTA.

Jlemoncmpayuu.

[IpsIMONTUHEHHOE PACIIPOCTPaHEHUE CBETA.

OtpaxxeHue CBETA.

[TonyueHne u300paKEHUH B IIIOCKOM 3epKaJie.

[TpenomieHue cBeTa.

OnTr4ecKkuii CBETOBO/I.

Xox myueit B coOuparomeil JIMH3e.

Xop yueii B pacCeMBaIOLIeH JTHH3E.

[TonmyueHue H300paXKeHUH ¢ TTOMOIIBIO JIMH3.

[IpuHimn feficTBrs (poToanmapara, MUKPOCKONA | TEIECKONA.

Mojens riiasa.

Paznoxenue 6enoro cBeTa B CIEKTP.

[losyuenue GeNoro CBeTa NPy CIIOXKECHHH CBETA PasHBIX IIBETOB.

Jla6opamopnbie pabomsl U ONbINbI.

UccieoBaHue 3aBECHMOCTH yIJla OTPAKEHHUsI CBETOBOIO Jiyya OT yIila MaNeHHsL.

U3yueHue CBOXCTB H300paKeHHs! B IJIOCKOM 3epKajie.

VcereioBaHue 3aBUCHMOCTH yIila TPETOMIEHAs OT yIia MaJeHus CBETOBOTO Jyda Ha
rpaHMIIe «BO3IYX—CTEKIIO».

[TonydeHne H300paXKEHUH C TTOMOIIBIO coOmMparoIei JIMH3BL.

Onpenenenne HOKyCHOr0 pacCTOSHUS 1 OINITHYECKOM CHIIbI COOMPAIOIIEH JTMH3bI.

OIBITH IO Pa3JIOKEHHUIO OEJIOro CBETa B CIIEKTP.

OnpIThl 1O BOCHPHSATHIO IBETA NPEIMETOB MpU HX HAOIOJICHHHM Yepe3 LIBETOBBIC
(GUIBTPBL

Paznen 12. KBanToBbI€e sIBJCHHS.

Omsitsl Pesepop/ia U IUiaHeTapHas Mozienb aroma. Mozenk aromMa Bopa. Vcmyckanue u
norjomenye ceera aroMoM. KBaHTbl. JInHe#yaThie CIIEKTPDI.

PaimoakTHBHOCTh. Aubda-, Oera- M TraMMa-u3JydeHHs. CrpoeHne aTOMHOTO sJpa.
HyknoHHass MOJENb aTOMHOIO  sApa. Wsoromsl. PamwoaxtuBHBle mpespanienusd. [lepuon
oypacnaza aToMHBIX siiep. JIeHCTBAE pajuoaKTHBHBIX W3JTyYeHHUI Ha JKUBBIC OPraHU3MBbL.
3amuTa OT PaJNOAKTUBHOTO U3y YCHHS.

SlnepHbIe peakuuy. 3aKOHBI COXPAHCHHUS 3aps/I0BOTO ¥ MacCOBOTO HCEI. DHeprusi CBs3U
aTOMHBIX szep. CBsi3b Macchl M OHEpruM. Peakiuun cuHTesa M JACICHMS SCP. HcTouHuku
smeprum ConHua u 3BE3A. SlnepHas OHEpreTHKa. DKOJNOrHUecKHe TPoOJIeMBl  SIEPHOM
DHEPreTHKH.

Jlemoncmpavuu.

CriexTphbl U3JIydeHHUs U MOTTOIIECHHS.

CrexTpbl pa3jiM4YHbIX I'a30B.

CrmekTtp BOZOpOAA.

Ha6moeHne TpeKoB B kamepe Buitbcona.



PabGora cuéTurKka HOHU3UPYIOLIUX U3JLy YECHHIHA.

Perucrpanusi W3 TydeHus IPUPOIHBIX MUHEPAIIOB M IIPOJYKTOB.

Jlabopamopmnbie pabombl u OnbIMbL.

Ha6moieHue CIUTOIIHAIX M JIMHEHYAThIX CIIEKTPOB M3JIy YECHHSL.

HccnenoBanue TPEKOB: HM3MEPEHHE SHEPTrHU YaCTHIBl II0 TOPMO3HOMY MyTH (110
dororpadpusim).

W3mepeHue paroakTUBHOTO GoHA.

IMosTOpHTEIHLHO-0000 I AIOMME MOXYJTb.

ITOBTOPUTENBLHO-0000IIAIOIIMKA ~ MOIYJIb  IpPEHA3HAYEH JUI  CHCTEMaTH3allud |
0606IIEHNS PEJAMETHOTO COAEPIKAHKS U ONBITA JESTEIbHOCTH, IPUOOPETEHHOTO MPH U3y YCHUH
Bcero Kypca (uauku yriayOJIE€HHOrO YypOBHs, a TakKXe Uil TOJrOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY 110 (U3HKe.

B nponecce u3ydeHus JAHHOTO MOJIYJIsl Peau3ylOTCs U MOJyYaroT JalbHeHIlIee pasBUTHE
yueOHbIE JEHCTBHS, OOECIEUMBAIOIIME JIOCTHIKEHHE MPEIMETHBIX H MeTalnpeIMEeTHbIX
pe3ynbTaToB 00yueHus, (OPMHpPOBAHHE SCTECTBEHHO-HAYYHOH IPaMOTHOCTH: OOBACHCHHE H
OIMCAHNE SBJICHUH Ha OCHOBE NPUMEHEHUS (PU3MUYECKUX 3HAHUM, MCCIIEN0BATEILCKUE IEUCTBHS
(BBIIBMIKEHHE TMIIOTE3, MOCTAHOBKA LIEJIM U IUIAHMPOBAHME WCCJIE/I0BAHMSI, aHAIU3 JAHHBIX M
IIOJTy YCHUE BBIBOJIOB).

IIpeanouTuTenbHOi  GOPMOM OCBOEHHsS MOMYJs SBJISETCS MPAKTHKYM, IpOrpamMma
KOTOPOTO BKJIFOYAET:

pelenye 3a/a4, OTHOCSIIUXCS K PasiMYHBIM pa3jeliaM M TeMaMm Kypca (QHu3MKH, B TOM
yHciIe 3a/1a4, HHTETPUPYIOIIUX COJIEPIKAHUE PAa3HBIX Pa3/ICoB;

BBINIOJTHEHHE JIAOOPATOPHBIX pabOT M ONBITOB (BKJIIOYas pabOThI ¥ OMNBITHI M3 MEPEUHEN K
paszienam Kypca) B YCJIOBHSX CaMOCTOSITEJILHOTO IUIAHMPOBAHMUS [POBEACHHS HCCIIENIOBaHUS,
BBIOOpA ¥ 0GOCHOBAHKSI METOIa U3MEPEHHS BEIMYUH, COOPKH SKCIIEPUMEHTATIbHON yCTaHOBKH;

BBINOJTHEHHE MPOGIEMHBIX 3aaHUil IIPAKTUKO-OPUEHTHPOBAHHOIO XapaKkTepa (3a1aHus 1o
€CTECTBEHHO-HAYYHON TPAMOTHOCTH), B TOM YHCJIE 3a[JaHHM C MEXIIPEAMETHBIM COACPKAHUEM;

paboTy HaJ TPYNIOBBIMH WIM HMHIMBUIyaIbHBIMH IPOCKTAMHU, CBS3aHHBIMH C
cojJiepanueM Kypca QU3HUKH.

M3ydeHne MOBTOPHUTEIEHO-0000IAIOMEro MOIYJISl MOKET 3aKaHYUBATHCS MPOBEICHUEM
JMArHOCTHYECKOW paboThl 3a Kype (u3uKky yriayOn€HHOro ypoBHs, BKIHOYAIOIICH 3aaHusl
PasHOro ypOBHS CJIOXHOCTH. Pe3yibraThl BBHINOJHEHHS JHATHOCTUYECKOH pabOThI MOTyT
[IOKA3bIBATh CTENEHb FOTOBHOCTH OOYYAIOIIMXCS K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 110
(u3nKe, a TaKKe CBUJETENHCTBOBATH O JOCTHTHYTOM YPOBHE €CTECTBEHHO-HAY4HOH
I'PaMOTHOCTH.



[UIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS IIPOITPAMMBI 110 ®U3MKE HA
VIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Vi3ydenne (uU3MKA HA YPOBHE OCHOBHOIO OOIIETo oOpa3oBaHMs HaNpaBlICHO Ha
JOCTHIKEHUE JIMIHOCTHBIX, METATIPEAMETHBIX M IIPEJIMETHBIX 00Pa30BATENbHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrate wu3ydyeHus (GHU3MKH HA YPOBHE OCHOBHOTO obmiero oOpazoBaHus Yy
oGyuarommerocst Gy 1yT chOPMUPOBAHBI CIEYIOMHUE INIHOCTHBIC PE3yJIbTATHI B HACTH:
e I)nampuomu4eckozo 60CHUMAHUA:

TIpOsBJICHHE WHTepeca K MCTOPUH M COBPEMEHHOMY COCTOSHHUIO poccuiickoi HU3UIECKOM
HaAYKH;

[IEHHOCTHOE OTHOIIEHHE K JTOCTHKEHUSIM POCCHHCKUX yUEHBIX-(H3UKOB;

o 2)2paxcOancKozo u OyXo6HO-HPAECHIECHHO20 60CRUMAHUA:

FOTOBHOCTH K AKTHBHOMY YYacTHIO B 00CY/ICHHH OOLIECTBCHHO 3HAYMMBbIX U STHYCCKHX
po6JieM, CBSI3aHHBIX C IPAKTHICCKUM NPUMEHEHHEM JNOCTHKEHUH PU3UKH;

0CO3HAHHME BAKHOCTH MOPATEHO-3THYECKHX IPHHIMIIOB B IESTEIBHOCTH yUEHOrO;

e 3)acmemuuecko20 60CRUMAHUA:

BOCIIPHSTHE SCTETHUECKUX KauecTB (U3NUYECKOH HayKH: €€ TapMOHHYIHOrO MOCTPOCHHUL,
CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH;

e 4)uennocmu HAy4HO20 NOZHAHUA:

OCO3HAHWME NEHHOCTH (PU3MYECKO HayK¥ Kak MOIIHOTO MHCTPyMEHTa IO3HAHHA MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJIOTHH, BaKHEHIIICH COCTAaBJISIOIIEH KyJIbTYPBhI,

OpHMEHTAIMsl B JESTENHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX npejcTaBIeHui 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IBI;

pa3sBUTHE HAYYHOU THOO03HATEILHOCTH, HHTEpeca K WCCIIEI0BATEIBCKON NeATEIbHOCTH,

o 5)(popmuposanus Kynbmypol 300p06ba U IMOUUOHATILHOZO onazononyuusn:

OCO3HAHME IIEHHOCTH Oe30macHoro oOpasza JXM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BAXKHOCTH TIPaBHII GE30IaCHOTO MOBEICHNUS Ha TPAHCTIOPTE, Ha 10POrax, ¢ JNEKTPHICCKIM
¥ TEIUIOBBIM 000PYIOBAHUEM B JIOMAIITHUX YCIIOBHSX;

c(OpPMUPOBAHHOCTh HABBIKA PE(IICKCHH, MPH3HAHKE CBOETO IpaBa Ha OIMUOKY ¥ TaKoro
e Mpasa y Apyroro 4ejoBeKa;

e  6)mpy0o60oz20 60CnUMAHUA:

AKTMBHOE yJacTHE B PEIICHHUH MPAKTHYECKUX 33/a4 (B paMKax CEMbH, o0Opa3oBaTeabHOM
OpraHu3aliH, TOPO/A, Kpas) TEXHOJIOTHYECKO! 1 CONMaNTbHON HANPABICHHOCTH, TpeOyIOLHX B
TOM 4HCIie U PU3HUECKUX 3HAHWM,

MHTEpEC K IPAKTHIECKOMY H3yJeHUIO POGECCHH, CBA3aHHBIX C (bu3uKOi;

e 7)IK0102U4eCKO20 60CHUMAHUA:

OpUEHTAllMs HA NpUMEHeHHWe (GU3MYECKUX 3HAHMM JUlsl pElCHHUs 3anad B obnactu
OKPYIKAIOIIEH CpeJibl, MIAHMPOBAHMs MOCTYIIKOB M OLEHKH MX BO3MOMKHBIX NOCJIEICTBAN ISt
OKpYKaroIlIeH CpeJibl;

OCO3HAHKE TII0BATBHOTO XapaKTepa SKOJIOTHYECKUX TIpo0ieM 1 Iy Tel HX PeleHus;

o 8)aoanmayuu K USMEHAIOUWUMCA YCIIOBUAM COUUANLHOU U RPUPOOHOIL CPeObl:



NoTpeOHOCTE BO B3aMMOJICUCTBHU TIPU  BBHIIOJHEHHM HCCJIEJOBAHMNA M IPOEKTOB
(usryecKkol HAPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSM JPYTHUX;

HOBBILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO AEATEIbHOCTD,

oTpeOHOCTh B HOPMUPOBAHMY HOBBIX 3HAHMH, yMEHUM (OPMYIMPOBATH UJIEH, IOHSTHS,
THITOTE3BI O PU3UIECKUX OOBEKTAX U SBICHUSX;

oco3HaHue JeHUIMTOB COOCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEH B 0071aCTH (U3HKH;

IUIAHKPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (DU3MYECKUX 3HAHUM;

CTpEMJICHHE aHAIM3HPOBATH U BBISIBIISITH B3AUMOCBSI3M IIPHPO/IBL, OOIIECTBA ¥ SKOHOMUKH,
B TOM YHCJIE C HCIIOJB30BaHUEM (PU3UUYECKUX 3HAHUM;

OLIEHKA CBOMX JEHCTBUM C y4YETOM BIUSHMS Ha OKPYXKAIOIIYI CpEedy, BO3MOXHBIX
rJ1I00aJIBHBIX TTOCJIEICTBUMN.

METAIIPEAMETHBIE PE3YJIbTATbI

B pesyibTaTe OCBOEHHs MPOrpamMMbl IO (U3MKEe HAa YPOBHE OCHOBHOIO OOIIEro
obpazoBanust y oOydwaromerocsi OyayT c(OpMHpPOBaHBI MeTANpPEAMETHbIE Pe3yJIbTaThl,
BKJIIOUAIONME II03HABaTEIbHbIE YHHBEpCAIbHbIE Y4YeOHbIE IEHCTBUS, KOMMYHHKATHBHBIE
yHUBEpCaJIbHBIE Y4eOHbIe JeUCTBUS, PETy/SITUBHBIEC YHUBEPCATbHBIE yueOHbIe ICHCTBHS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE y9eOHbIe 1eiicTBHA
Ba3zoBble Jioruueckue JeiicTBHA:

BBISIBIIITh M XapaKTepH30BaTh CYLICCTBEHHBIE IPU3HAKU OOBEKTOB  (SBJICHHIA),
KJIaCCU(PUIMPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYMS] B PACCMATPUBAEMBIX (akTaX, JaHHBIX U
HAOJTIOJIEHUSIX, OTHOCSIIUXCS K QU3NUECKUM SIBJICHUSIM;

BBISIBIISITh IIPUYMHHO-CJIEJICTBEHHBIE CBS3M INPH HM3yYeHUH (PU3HYECKHX SIBJICHHUH U
POLIECCOB, JEJIaTh BHIBOJBI C UCIIOJIH30BAHUEM JI€AyKTUBHBIX X MHIYKTHBHBIX YMO3aKIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aMMOCBS35X (PU3NUECKUX BEJIHMYUUH;

CaMOCTOSITEJIbHO BBIOMpPATh Ccroco0 pemeHust yueOHOM (usnueckoit 3ama4un (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB pEIICHHUs, BHIOOP Haubosee HOIXOMASIIEro ¢ y4ETOM CaMOCTOSTENIBHO
BBIJICJICHHBIX KPUTEPHUER).

Ba3oBbie ncciieqoBaTeibcKkue AeicTBHA:

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATEILCKUNA HHCTPYMEHT [TO3HAHMS;

IIPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY ILIAHY OIIBIT, HECJIOXHBIA (hU3NUECKUH
HKCIIEPUMEHT, HEOOJIBINIOE UCCIIeIOBAaHNE (PUZUIECKOTO SIBIICHHS,

OlIEHWBATh Ha TPUMEHHMOCTH M JIOCTOBEPHOCTH WH(POPMALUIO, IMOJYYCHHYIO B XOJI€
UCCJIEJIOBAHMSI WJTU DKCTIEPUMEHTA;

CaMOCTOSITENTEHO (OpMyYJTUPOBATH 000OIIEHNUSI ¥ BBIBOJBI IO pPe3yJibTaTaM MPOBEIEHHOTO
HAOJIFOZICHUS, OIIBITA, UCCIICTOBAHMUSI;

[IPOrHO3UPOBATh BO3MOXKHOE JaJIbHEiIee pa3BUTHE (PUIUYECKHUX IPOIECCOB, a TAKKE
BBIIBUTATH TIPEAIIOIOKEHHUS 00 UX Pa3BUTHU B HOBBIX YCJIIOBHSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

IMPUMEHATh pa3IMYHbIe METOJbl, MHCTPYMEHTBI M 3alpochl IPU IOHCKE U OTOOpe
UH(POPMALIUHU WK TAaHHBIX C YIETOM IIPEUIOKEHHON ydeOHOH (pU3rUecKoi 3anaun;

aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HMHMOPMAIUIO PA3THYHBIX
BUJIOB U ()OPM IIPEICTABIICHHUSI,;



OIIEHUBATH HANEKHOCT MHPOPMAIUM II0 KPHTEPHUSM, MPEUIOKCHHBIM YYUTEICM I
chopMyITHPOBAHHBEIM CaAMOCTOSTENIBHO;

CaMOCTOSTENILHO BHIOMpPATh ONTHMAIBHYIO (OpMy TIpe/ICTaBICHHS uHpOpMALUU U
MJLTIOCTPUPOBATH PellaeMble 3a/a4i HEC/IOXKHBIMH CXEMaMH, JUarpaMMamH, uHOM rpaduxoit u
X KOMOMHAIUASIMU.

KoMMyHHKATHBHBIE YHHBePCAIbHbIe yueOHbIe AeHCTBHSI:

B X0/Ie 06CYK/IeHHs y4eOHOro MaTepuaa, pe3y bTaToB JIabopaTOpHBIX paboT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY’KIaeMOM TeMBI M BBICKA3bIBATh WICH, HALCICHHBIC Ha
pelIeHue 3a1a4y U NOoUIepKaHue OaroxkenaTeIbHOCTH o0IieHus;

COMOCTABJIATL CBOH CYXKJIEHHS C CYXJIGHMSMH JPYTHX YYaCTHHKOB JHAJIOra,
0OHAPYKMBATH Pa3JIM4IUe U CXOICTBO TTO3ULIHI;

BBIPAXKATH CBOIO TOUKY 3PEHHS B YCTHBIX M IIMCBMEHHBIX TEKCTAX;

MyONMYHO  MPEACTaBIATH  PE3YJbTaThl  BBIIOJHEHHOIO Gu3UUECKOro  OImbITa
(3KCTIEpUMEHTA, UCCIICIOBAHMS, IPOEKTA);

[IOHMMATh ¥ HCIOJB30BaTh IPEHMYIIECTBA KOMAH/HON M MHIMBUIYalIbHON paboThl IpH
peleHny KOHKPETHO# (hu3udecKol mpobieMsr;

NPUHMMATH LEIH COBMECTHOH JIESTEIBHOCTH, OpPraHW30BBIBATH nevicTBus 1Mo €€
JNOCTHXKEHHUIO: PACIPEIENsTh PO, 00CYkIAaTh MPOLECCHl M PE3YIIbTATHI COBMECTHOHM PabOTHI,
0000111aTh MHEHUS HECKOJIBKHX JTIOJEH;

BBIIOJIHATH CBOIO 4acTh pPabOTHL, JOCTUTas KayeCTBEHHOIO pe3yjbTrara IO CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOM NEHCTBHS C IPYTHUMH WICHAMA KOMAH/IBI;

OlLICHUBATh KAueCTBO CBOErO BKJIANa B OOLIMH IPOMYKT MO KPUTEPHAM, CaMOCTOSATEILHO
chOpMyIMPOBAHHBIM yJaCTHUKAMM B3aHMOJICHCTBHS.

PeryasiTuBHBIE YHHBEPCATbHbIE yaeOHbIe AefiCTBHS
CamoopraHu3anus:

BBISBIISAT TPOONEMB] B KM3HEHHBIX M Y4eOHBIX CHTyalWsix, TPEOYIOIMX JUIA PEIICHHS
(bU3NYECKUX 3HAHUM;

OPMEHTHPOBATHCS B PA3IMUHBIX [OJXONAX TPHHSTHS PeIIeHUH (MHIMBHALYAIBHOC,
IPUHSTHE PEIIEHNs] B TPyIIe, IPHHATHE PENICHUH IPYIIIOi);

CAMOCTOSTENILHO COCTABIISITH AJTOPUTM pelieHrss (U3UUECKOM 3aha4uu WM  TUIaH
WCCNE/IOBAHAS ¢ YUYETOM ~ MMEIOIMXCS  PECypcoB M COOCTBEHHBIX — BO3MOXHOCTEH,
apryMeHTHpOBATh [IPe/UIaraeMble BApUAHTBI PEIICHHUI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, YMOLHOHAIbHbIA HHTEICKT:

JaBaTh aJIeKBAaTHYIO OIEHKY CHTYalluy ¥ IpeuiaraTh IUIaH e€ H3MEHEHUS,

OOBSCHATH MPUUYMHBI JOCTIKEHUS (HETOCTHXKEHHS) PE3yIbTaTOB AEATEIbHOCTH, NaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY

BHOCHTb KOPPEKTHBBI B JIESATEJIBHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHHs (H3HIECKOTO
MCCIIEIOBAHMS. WA TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHMBIUMXCS CHTYallHi,
YCTaHOBJIEHHBIX OIIHOOK, BO3HUKIIUX TPYAHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3YJIbTATA IEJIM ¥ YCIOBUSM.

cTaBUTh ceOs Ha MECTO JPYroro 4eioBeka B XOJ€ CIOpa WM JUCKyCCHM Ha Hay4IHYIO
TEMy, IIOHMMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTOro.



NpU3HABATH CBOE TPABO Ha OMHMOKY TNpA pelleHW: (Qu3MYeCcKuX 3anad WM B
YTBEP)KIEHUSX HA HAayJHBIE TEMBI U TAKOE JKE NPABO JPyroro.

IMPEJMETHBIE PE3YJIbTATbI

K koHiy oOyueHUs ¢ 7 Kiacce TPEAMETHbIC PE3yIbTaThl Ha yrIyOJIEHHOM YPOBHE JIOJDKHBI
oTpaxaTh COPMUPOBAHHOCTH y 00y JAIOMIMXCS yMCHUM:

MCIIONB30BATh  TOHSTHS: (DH3MYECKME M XUMHUYECKHE sBJICHMs, HaOmojeHue,
SKCHIEPUMEHT, MOJIENb, THIIOTE3a, €/IUHULIbI PU3HICCKUX BEMIMH, aTOM, MOJICKYJIa, arperaTHbIe
cocTosHMS BemectBa  (TBEPIOE, OKHIKOE, Tra3000pa3sHOE), MEXaHMYECKOE  IBHXKCHHC
(paBHOMEpHOE, HEPaBHOMEPHOE, MPIMOJIMHEIHOE), TPACKTOPHS, paBHOJIEHCTBYIOIIAs  CHIIL,
nedopmarus (yupyras, IIacTHIECKas), HEBECOMOCTb, COOOIIArOIIHECs COCY IbI,

yBEpeHHO pasnuuarh sieHus (quddysus, TEIIOBOE IBWKCHHE HACTHIL BEIIECTBA,
paBHOMEpHOE JBIKEHHE, HEPABHOMEPHOE JIBMDKCHWC, HHCpIH, B3aMMOJICHCTBUE  TEIl,
paBHOBecHE TBEPIBIX TeJ € 3aKPEIUIEHHOH OCBIO BpAIECHHs, Nepejiada JaBJICHHUs TBEPABIMHU
TeNamM, JKUIKOCTAMH M Ta3aMd, aTrMoc()epHOe JaBiCHHE; IUIaBaHWE TeJl, NpPeBpallCHHs
MEXAHMYECKONW SHEPrHH) IO ONMCAHHMIO MX XapaKTEPHBIX CBOHMCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3MIECKOE SBJICHHE;

pacro3HaBaTh NPOSBJICHUE H3YyYEHHBIX (u3MyecKuX SBIEHAN B OKpyXKaiomeMm mupe (B
TOM 4umciIe (PU3UYECKHE SBICHUS B IPUPOJIE: TIPHMEPBI IBHKEHHS C PA3IMIHBIMA CKOPOCTAMHU B
JKUBOM U HEXUBOHN TIPUPOJIE, IEHCTBUE CHJI TSKECTH, TPEHHS, YIPYTOCTH B IPUPOJC U TEXHHUKE,
piUsiHAEE aTMOc(EpHOro JaBJICHMS Ha JKUBOM OpraHusM, ILIaBAHHC pBIO, pblYark B TEJE
yeJoBeKa), MPU ATOM MEPEBOAUTH NMPAKTHYCCKYIO 3a/ady B y4eOHYI0, BBIJACIATE CYIIECTBEHHbBIC
cBOicTBa (IIpU3HAKH) HU3UUECKUX SBJICHUM;

ONKMCHIBATE M3YUEHHBIE CBOMCTBA Tel M (U3MUECCKUE SBICHHS, UCIONIB3YS duznueckue
BeNMuMHbl (Macca, 0OBEM, IUIOTHOCTH BEILIECTBA, BPEMs, IyTh, CPCIHSsS CKOpOCTH, CHIIA
YIOPYTrOCTH, CHJIA TSDKECTH, BEC TeJla, CHJIa TPEHWs], JaBICHNC TBEPIOrO Telia, JaBieHue cTojba
JKUIKOCTH, BBITAJIKHBAIOIIAS CHJIa, MEXaHHJecKas paboTa, MOIIHOCTH, MJIEYO CHIIBI, MOMCHT
CHJIBl, KOO((OUIMEHT IOJNE3HOro JEHCTBHS MEXaHHU3MOB, KMHETHYCCKas M IOTCHIHAIbHAT
SHEPrus), IPU ONMCAHUM TPABUJIBHO TPAKTOBAThH (Gu3HUeCKHuil CMBICIT UCTIOJIb3YEMBIX BEJIMYMH,
X OGO3HAYCHHS ¥ EIMHALBI (DU3UYECKUX BEIMYMH, HAXOAWTh (OPMYJIBI, CBA3BIBAIOIIME
JAHHYIO (DM3UYECKYIO BEIMYMHY C JAPYIMMH BEJIMYUHAMH, CTpPOUTH rpaguKy U3y4EeHHBIX
3aBHCUMOCTEH (PU3NIECKUX BEITMYUH]

XapaKTepHu30BaTh CBOKCTBA Tel, GU3MUECKHe SBICHUS M MPOLECCHI, HCIOJIb3Ys IpaBuiIa
croskenus cul (BIONb OJHOM TpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3aKoH Apxumeia, paBUjio
paBHOBecHs! pbryara (6710Ka), «30J10TO€ PABHUJI0» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOM
SHEPrud, IPU OTOM JiaBaTh CIIOBECHYIO GopMyIMpOBKY 3aKOHa U 3allMCBIBATH €T0
MaTeMaTH4eCKOE BhIPAXKCHUE;

CTPOUTH TPOCThIE (HU3UYECKHE MOJIEIH PEATBHBIX 00BEKTOB, IPOIECCOB W SIBICHHIA,
BBUIEJSITH TIPH STOM CYIIECTBEHHBIE M BTOPOCTEIICHHbIC CBOWCTBA 00BEKTOB, IPOILIECCOB,
SBJICHUM, TIPUMEHSTH (QU3MUECKHe MOJIENU [isi O0ObACHEHHUS (pu3HYIECKHUX IIPOLECCOB U PEIICHUS
y4eOHBIX 3a/1a4;

OGBSICHATH (DM3MUECKUE SBJICHUS, TPOIECCHl ¥ CBOMCTBA TEJ, B TOM YHCIIC B KOHTCKCTE
CHTyauuil MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, M Pellarh KaueCTBEHHLIC 3alatii, B TOM
qucie TpeOyIoIue YCIEHHOTO OLCHUBAHMS XapaKTePHbIX 3HAUEHHUH PU3NIECKUX BEIIMYUH, P
TOM BBIOMPATh aJIEKBATHYIO (PH3HUECKYIO MOJIEIIb, BBIABIIATE PUIHHHO-CIC/ICTBCHHBIC CBI3H u



BBICTPAaWBaTh JIOTHYECKYIO LENOYKY PpacCy X ICHHH C OIOpod Ha H3Y4YEHHBIC CBOMCTBA
(u3nYUecKuX SBICHUH, PU3MUeCKHre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemarh pacuéTHble 3amav (B 2—3 JEHCTBHS) IO M3ydYaeMBIM TeMaM Kypca (U3HKH,
BHLIOMpAs aJeKBaTHYIO (PU3MUECKYIO MOJENb, C HCIONb30BAHHEM 3aKOHOB H  (opmyl,
CBA3BIBAIOIIUX (U3MYECKHE BEIHYHUHBI, 3alMCBIBATH KPATKOE YCIOBUE M Pa3BEPHYTOE PEIICHUE
3aj1a4yd, BBIBJISATH HEJOCTAIONIME WM W30BITOYHBIE JaHHBIE, 0OOCHOBHIBATH BBIOOP METOJ]A
pellleHus 3aJa4yd, WCIOJb30BaTh  CIPABOYHLIE JAHHbBIE, TPOBOAUTH MaTeMaTHYECKUEe
npeoOpa3oBaHKsl U PacuEThl, OLCHHBATh PEATHCTHYHOCTD MOTYUYEHHOIO 3HAYEHUs (U3MYECKOH
BEJIMYMHBI M ONPENEIATh Pa3MEepHOCTh (U3MUECKON BEIMYHUHBI, MOJIYYCHHOW MPH PEIICHHH
3aJa4H;

pacro3HaBaTh MPOOIIEMbI, KOTOPHIE MOKHO PEIUTH TIPU MOMOIIU (QU3HYECKHX METOIOB, U
npesyiaraTh OPUEHTUPOBOYHBIN CIIOCOO pElIeHMs, B ONMCAHWM HMCCIEIOBAHUS PAClO3HABAThH
IPOBEPSEMOE MPEJIIOI0KEHUE (THIIOTE3Y ), KHTEPIPETHPOBATH IOy YCHHbINH pe3y IbTar;

IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUESCKUX SBJICHUH MM (PU3NYECKHX CBOWUCTB TEII
(maddysus, TEIIOBOE pPACIIUPEHUE Ta30B, SBJICHHE HHEPIMH, M3MEHEHHE CKOPOCTH IIpH
B3aUMOJICHCTBUM TeJ, Iepeaya AaBICHUS JKUAKOCTBIO M Ta30M, IPOSBIECHHE JICHCTBUS
aTMOC(epHOro JIaBJIeHUs!, JICHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIMPOBATH MPEINOIOKEHNE
(rumore3y) 0 BO3MOXHBIX pe3yJibTaTax HaONIOJEHHH, CAMOCTOSATENBHO COOMPATh YCTAHOBKY M3
U30BITOUHOr0 Habopa 06opyI0BaHUs U (POPMYIUPOBATH BBIBOJIBI;

IPOBOJIUTH TIPSIMBblE W KOCBEHHBIE W3MEpeHUs] (U3MUYECKMX BEIMYMH (PacCTOsSHHE,
IPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Teja, Cuila, TEMIeparypa, MIOTHOCTh JKHIKOCTH U
TBEPIOTO Tela, CWJIa TPEHHs CKOJBKEHHs, JaBICHHE BO3JyXa, BBITAJIKUBAMONIAs CHIIA,
NEUCTBYIOIIAS Ha MOTPYKEHHOE B XKUIKOCTH TeJI0, KO3 UIMEHT MOJIE3HOTO JEWCTBHS MPOCTHIX
MEXaHM3MOB) C HCIOJIb30BAHUEM AHAJIOTOBBIX U IM(POBHIX MPHUOOPOB, 0OOCHOBBIBATH BHIOOD
MeToJa M3MepeHHsl, (UKCHPOBATh IOKa3aHWs NPHOOPOB, HAXOMUTh 3HAYECHHUE H3MEPSEMOM
BEJIMYMHBI C ITOMOINBIO YCPEIHEHUS Pe3yIbTATOB CEPUM U3MEPEHHUH U OlIEHUBATh IOIPEIIHOCTh
WU3MEPEHNU;

IPOBOJIMTH HECIOXKHBIE HKCIEPHMEHTAIBHBIC HCCIICIOBAHUS 3aBHCUMOCTEH (DH3UYECKHX
BEJIMUUH (3aBHCHMOCTH IyTH PABHOMEPHO JBIKYLIETOCS Tela OT BPEMEHH JIBHMIKCHHs Tea,
CHJIBI TPEHHS CKOJBXKCHWMsS OT CHJIBI HOPMAJIbHOIO JaBjI€HHUs, KadecTBa 00pabOTKH
MOBEPXHOCTEH TEJ ¥ HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOLIAJH CONPUKOCHOBEHHUS TEJl, CHIIBI
YIOPYIOCTH OT Y/UIMHEHHMS TPY)KUHBI, BBITAIKUBAIONMIEH CHJIBI OT 00bEMa MOrpYKEHHOW YacTH
Tela ¥ OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tesa, OT TIyOMHBI, Ha
KOTOPYIO MOIPY)KEHO TeJIO, YCIOBHI IUIABAHMS TEJ, YCIOBUM PaBHOBECHs phblyara W OJIOKOB):
COBMECTHO C y4uTelneM (popMyiIMpoBaTh 3ajady M TMIIOTE3y HCCIEIOBAHHS, CAMOCTOSTEILHO
IUIAHMPOBATh KCCIIEOBAHUE, CAMOCTOATENILHO COOMpPATh OKCIEPUMEHTAIBHYIO YCTAHOBKY C
MICTIONIB30BAHUEM UHCTPYKIIUH, [TPE/ICTABISTH MOIYUYCHHBIE 3aBUCUMOCTH (PU3HYECKUX BEIMYHUH
B BUAe TaOaMIl W rpauKOB, OLEHUBATH IOTPEIIHOCTH, JE€IaTh BBLIBOJBI I10 pe3yJibTaTaM
UCCJIEIOBAHUSI;

cobmoaTh MNpaBuila TEXHUKHA O€30IacHOro Tpyja IpH pabore ¢ J1abopaTOpPHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIHUIIEL JEHCTBUS IPHOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JHHAMOMETp, COOOIIAIOMMECsS COCYIbl, GAapOMETp, phIuar, MOJBIKHBIA ¥ HEMOBIKHBIA OJIOK,
HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPUHIMAIIB! ACHCTBHS M3yUEHHBIX IIPUOOPOB, TEXHHICCKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOIECCOB C ONOPOM Ha MX ONMCaHHs (B TOM YHCJE: NOAIIUITHUKH,



YCTPOMCTBO BOJONPOBO/IA, THAPABIMYECKHUH IIpece, CU(OH, MAHOMETP, BHICOTOMED, TIOPIITHEBOH
HACOC, apPeOMETp), WCIOJB3Ysl 3HAHUS O CBOMCTBAX (M3UYECKUX SBJIECHUH W HEOOXOIUMBIE
¢u3rueckre 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBI M CXEMATHUYHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPHUTEIBHBIX [PUOOPOB W TEXHOJIOIMYECKHMX —IIPOIECCOB IIPU  PELICHHH y4eOHO-
MIPAKTHYECKUX 3a1a4;

NPUBOJUTL NpPUMEpbl  (HAXOAUTh HMH(OpPMAIMIO O IpPUMEpPAax) MPAKTUYECKOro
MCIIOIb30BaHMs (PU3MYECKUX 3HAHUNA B IOBCETHEBHOH KU3HU Ui oOecriedeHust Oe30macHOCTH
npu oOpameHrd ¢ OpHOOpaMH M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3[I0POBbS H
COOIIIOIEHHSI HOPM DKOJIOTHYECKOT0 TOBEJICHHs B OKPYIKaroIei cpezie;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOpManuK pU3MIecKoro copepxanus B Murepuere,
CaMOCTOSATENLHO (OPMYJIMPYSl MOMCKOBBIA 3alpoc, Ha OCHOBE HUMEIOIIUXCS 3HAHUA W MyTEM
CpPaBHEHHs  pPA3lMYHBIX  WCTOYHHKOB  BBIIENATh  HH(OpMAIMIO, KOTOpas  sBISETCS
IIPOTHBOPEYMBON MU MOXKET OBITh HEIOCTOBEPHOA,

MCIIOJIb30BaTh TPH BBHINOJHEHUH YYeOHBIX 3aJlaHMil Hay4YHO-IIOMYJISIPHYIO JIUTEpaTypy
(U3MUECKOTrO CO/lep)KAaHUsl, CIIPABOYHBIE MAaTepHabl, PeCypehl cetd VIHTepHeT, BiaJeTh
npuéMaMy  KOHCIIEKTHPOBAHUs TEKCTa, mpeobpasoBaHus HHOOpPMALMM W3 OIHOM 3HAKOBOH
CHUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCHMEHHBIC W YCTHbBIC COOOIIEHMS Ha OCHOBE 2-3
MCTOYHUKOB MH(GOpManuy (QU3AYECKOr0 COJACPIKAHMS, B TOM YHCIE MyOIMYHO JesaTh KpaTKue
COOOIIEHHS! O pe3yJbTarax MPOEKTOB WM YYeOHBIX MCCIIEOBAaHMM, MPH 3TOM IPAMOTHO
HCIIOIF30BaTh M3yYEHHBIH MOHATHHHBIN anmapar Kypca (U3MKH, COMPOBOXAATH BBICTYILUICHHE
Mpe3eHTalUEH;

TIPH BBIIOJHEHMH y4eOHBIX MPOEKTOB M MCCIIEIOBAHHI pacmpenensaTh OOS3aHHOCTH B
rpylne B COOTBETCTBHM C IOCTAaBICHHBIMM 3a[a4aMi, CIEAWTh 32 BBIIOJHEHHEM IUIaHa
NeHCTBUH, aJeKBATHO OIEHMBATh COOCTBEHHBINH BKJIAJ B JEATEIbHOCTH I'PYIIIBI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAS MHEHUE OKPYIKAIOIIHX.

K koHIy 0OydeHus 6 8 Kiacce NPEIMETHBIC PE3yJIbTaThl HA YIIIyOJICHHOM yPOBHE JIOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS yMEHHIA:

HCIIOTK30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSHHS BELIECTBA, KPUCTAITMIECKUE U aMOPHbIC TeJIa, HACIICHHBIH
¥ HEHACBHINICHHBIH map, CHocoObl W3MEHEHHs BHYTPEHHEH OHEpruM, OJEMEHTapHbINA
SIEKTPUYECKHH 3apsii, IPOBOJIHUKH, [OJIYTPOBOJHUKH, AUDICKTPUKH, HCTOYHMKH MOCTOSHHOTO
TOKA, SIEKTPAYECKOE ¥ MATHUTHOE TIOJIsl, ONITHYECKAs: CHCTeMa) H CHMBOJIMIECKUH A3bIK PU3HKH
[IPU PEeIICHUH YYeOHBIX U IPAKTUYECKUX 33/1a4;

YBEPEHHO pa3uyarh SBJICHHS (TEIIOBOE PACIIMpPEHHE (CIKATHE), TEIIOBOE PaBHOBECHUE,
[IOBEPXHOCTHOE HATSHKEHHE, CMAYMBaHHE, KAlUJUISPHBIC SBJICHUS, MCIApEHHME, KOHACHCAIMS,
[UIaBJIeHHe, KPHUCTA/UIM3AlMs], KHIICHHE, CIOcoObl Teruionepefadu  (TErIonpoBOHOCTD,
KOHBEKIWSI, M3IyueHHe), TEIUIOBBIE IMOTEPH, 3JIEKTpH3alMsi Tell, B3aUMOJICHCTBHE 3aps/oB,
NEMCTBHS DIEKTPHUECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aMMOJEHCTBHEC MAarHMTOB, JNCHCTBHE
MATHUTHOTO TOJIS Ha TIPOBOIHUK C TOKOM) ITO ONMCAHHIO MX XapaKTePHbBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3UUECKOE SBJICHUE,

pAacro3HABATh MPOSBICHAE M3YYEHHBIX (M3MYECKHUX SIBICHHH B OKDPYKAIOUIEM MHUpE (B
TOM 4Yuciie (pU3MYecKue SBJICHUS B TPHUPOJIE: MOBEPXHOCTHBIC M KANMJULIPHBIC SBICHHA B
TIpEpPOJIE, KPUCTAUIBI B IpUpoJie, u3nydenne ConHua, 3aMep3anue BOJIOEMOB, MOpPCKHE OpH3EI,



0o0pa3oBaHHE POCHI, TYMaHa, MHEsI, CHETa, dJICKTPUYECKHUE SIBJIICHUS B aTMOC(epe, dJIEKTPUUECTBO
JKUBBIX OPraHH3MOB, MarHUTHOE II0J€ 3eMJIH, Apeid MOJOCOB, POJIb MAarHUTHOTO IOJIS JIJIs
JKU3HHM Ha 3emiie, OJSIPHOE CUSIHUE), TIPH 9TOM IEPEeBOIUTH IIPAKTHYECKYIO 3a7ady B yueOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HMUECKUX SIBICHUN;

OIUCHIBATh M3yYCHHBIE CBOWCTBA TNl U (DU3UYECKHE SIBJICHHUS, MCHOJB3YS (U3MUECKHE
BEJIMYMHBI (TeMIiepaTypa, BHyTPEHHSIs SHEPIUsl, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yjelbHas
TEIUIOEMKOCTE BEIIECTBA, yJAeIbHas TeIUIOTa IUIAaBJICHHUS, yAeIbHas TeIioTa napooOpa3oBaHus,
yJieJbHas TeIUIOTa CrOpaHusl TOIUIMBA, KOI(PHUIIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOU MAIHHEI,
OTHOCHUTENIbHASl BIAKHOCTh BO3AyXa, OJJIEKTPUYECKUH 3apsj, CHlIa TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, CONpOTUBIEHHE NpoBoAHMKA, DJIC B menu MOCTOSHHOIO TOKa, 3JIEKTPHUYECKOE
y/eIbHOE CONPOTUBIIEHUE BEIIECTBA, pPabOTa M MOIIHOCTH DJIEKTPUYECKOTO TOKa), MPH
ONUCAHUHM [PABWIBHO TPAaKTOBAaTh (PU3UYECKUH CMBICT HCIOJIB3YEMBIX BEJIHYHMH, HX
0003HaYeHNs] ¥ €UHULBI (PU3UUECKUX BEIMYMH, HAXOJUTh (HOPMYJIbI, CBI3BIBAIOLIHE TAHHYIO
Gu3HUeCKyIO BETUUUHY C JIPYTUMH BEIWYMHAMMU, CTPOUTH IpaQUKy M3yUYEHHBIX 3aBHCHMOCTEM
(U3UIECKUX BEJTMYUH;

XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M MPOIIECCHI, UCIIOJIB3Ysl OCHOBHBIE
IIOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU CTPOESHHS BEIIECTBA, YPABHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXpaHEHMS JIEKTPUYECKOrO 3apsijia, 3akoH KyoHa, NPUHIMIT CYNEPIO3UIIAN
QNIEKTPUYECKUX TOJeH, 3akoH Oma jis ydactka nenu, npaBwia Kupxroga, 3akon Oma s
NOJIHOM 1enu, 3akoH JDxoyns-JIeHna, 3aKOH COXpaHEHHs JHEPTUH, NPU ITOM pa3indarh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOe BBIPAKEHHE,

CTPOUTH TPOCTHIE (PU3MUECKHE MOJIEIN peabHBIX OOBEKTOB, MPOIECCOB U SIBICHHIA,
BBIICTISITE TIPH 9TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOIECCOB,
SIBJICHUH, IPUMEHATh (HU3UUECKUE MOJIEIH ISl OOBSICHEHHS (PU3NIECKUX MPOIECCOB M PEIICHHUS
y4eOHBIX 3a/1a4;

OOBACHATH (PU3HMUECKUE SBICHHUS, IIPOLIECCH] U CBOMCTBA TEJI, B TOM YHCIE U B KOHTEKCTE
CUTyallui IPaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa, W peliarh KayeCTBEHHBIC 3aJadd, B TOM
quciie TpeOyIoImue YUCICHHOTO OIIEHMBAHUS XapaKTePHbIX 3HAYCHUI (PU3HUECKUX BETUYMH, IIPH
3TOM BBIOMpATh aJIEKBATHYIO (PU3HUECKYIO MOJIEIb, BBISIBIISTH IPUYHHHO-CIIEICTBEHHBIE CBA3U U
BBICTPaMBaTh JIOTHYECKYIO IIETOYKY PpAacCyXJICHHH ¢ ONopod Ha H3Y4YEHHBIE CBOMCTBA
(bU3MYECKUX SIBICHUM, PU3HMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pemarh pacy€THBIE 3a/1a4M (C ONOPOH Ha 2—3 ypaBHEHHS) [10 U3y4YaeMbIM TEMaM
Kypca (u3ukuy, BbIOMpas aJeKBaTHYIO (H3HYECKYI0 MOJENb, C HCIIOJIBL30BAHHEM 3aKOHOB U
(popmy1, cBA3bIBalOIKX (HDU3UUECKHUE BEIMYHHBI, 3AMMCHIBAT KPATKOE YCIOBUE M Pa3BEPHYTOE
pELICHHE 3a/1a4, BBIABIISATH HENOCTAIOIIUE MM M30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP
METOJIa PEelIeHMs 3a/layd, WCIIOJIb30BAaTh CIIPABOYHbIC JAHHBIC, MPUMEHSITH METOIBI aHAIU3a
pasMEpPHOCTEM, HCHONB30BaTh  rpagUyeckue  METOIbl  pelleHHs  3aj1a4, IPOBOIMTH
MareMaTu4ecKue IpeoOpa3oBaHMs M PACYETHI, OIECHHUBATh PEATHCTHYHOCTH IOJYYEHHOIO
3Ha4YeHHs (U3NYECKOW BEJIMYUHBI M ONPENENSTh PasMEepPHOCTh (U3MYECKON BETMUYMHBI,
IIOJIyYEHHOU MpU PEIICHUH 3aa4H;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTh MIPU TIOMOINU (GU3HUYECKUX METO/IOB, U
npeuiaraTh OPUEHTUPOBOYHBIA CIOCOO PEINEHHS, B OMHMCAHUHM WCCIIEJOBAHUS PaCIO3HABAThH
IIPOBEPSEMOE IPEATIONIOKEHUE (TUIIOTE3Y ), UHTEPIIPETUPOBATH IOy YEHHBIN pe3yJIbTar;

IIPOBOJIUTH OTIBITHI 110 HAOTIOACHUIO (PU3HUUECKUX SBJICHUM WM (PUIUYECKUX CBONCTB TEJ
(KanmuJIspHBIE SIBJICHMS, 3aBUCHMOCTH JIaBJICHUSI BO3JyXa OT ero o0béMa ¥ TeMIleparyphl,
CKOPOCTH IIpOILleCCa OCTBIBAHMS (HArpeBaHUs)) IpPU MITyUYCHUH OT LBETa HU3JIydarolei



(mornomarommeif) MOBEPXHOCTH, CKOPOCTh MCIAPEHHMs BOJABI OT TEMIEPATypbl XKHIKOCTH H
WIOIA M €€ TOBEPXHOCTH, DJIEKTPU3AIMs TEJl M B3aMMOJECHCTBHE DJIEKTPUYECKHUX 3apsjioB,
B3aMMOJIEHCTBHE TOCTOSHHBIX MArHHUTOB, BHU3yaJIM3allUsl MAarHWTHBIX IIOJIEH IOCTOSHHBIX
MAarHMTOB, JEWCTBHS MArHUTHOTO IMOJIS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHuTa,
CBOWCTBA  DJIEKTPOABHIATEs  IOCTOSHHOIO  TOKa):  (OpMYJIMpOBAaTh  IPOBEPAEMOE
TIPEITONoXKeHHe (THIOTe3y) O BO3MOMKHBIX ~pe3yJbTaraX HaONIOJEHHH, CaMOCTOATE/IBLHO
coOmupaTh YCTaHOBKY M3 H30bITOYHOro Habopa 000pynOBaHHS, OIMHCHIBATE XOJ OIbITA H
(GhopMyIHPOBATH BBIBOJIBI;

MPOBOJMTh TpPSMbIE M KOCBEHHBIC H3MEPEHMs (HM3MYECKHX BEIUYMH (Temmepatypa,
OTHOCHTE/IbHAS BIAXKHOCTh BO3JyXa, CHJIAa TOKA, HANpsHKEHUE, yJIEIbHas TEIIOEMKOCTh
BEIECTBA, CONPOTHBIEHWE NPOBOJHUKA, pPaboTa M MOIIHOCTh OJIEKTPUYECKOTO TOKa) C
HCIIOIb30BAHMEM AaHAJOTOBBIX M LU(POBBIX MNPUOOPOB, OOOCHOBBIBATH BBHIOOP METO/A
M3MepeHns, PUKCUPOBATH IIOKa3aHHUs IPUOOPOB, HAXOAUTH 3HAYCHHE H3MEPAECMOM BEIMYHMHBI C
IOMOLLBIO YCPEHEHHs Pe3y IbTaTOB CEPUH H3MEPEHHIT U OLEHUBATh IIOTPEIIHOCTE H3MEPEHUH;

IPOBOJIUTH AKCIEPUMEHTANbHBIC HCCIIENOBAHMS 3aBUCUMOCTEH (PU3MUCCKUX BETHUMH
(3aBHCHMOCTB JIaBJIEHUSI BO3yXa OT €ro 00bEéMa W HarpeBaHusl UK OXJIAXKICHHU, HCCIIEI0BAHNC
SBJIEHHS TEIUIOOOMEHA IIPM CMEIIMBAHMM XOJOJHOH M TOpsYeid BOABIL, 3aBHCHMOCTh
CONPOTHBIIEHHS TPOBOJHKMKA OT €ro JUIMHBI, IUIOM@NM MONEPEeYHOro CEYEHHs H yJIEIbHOIro
CONPOTHBIIEHHs BEIECTBA MPOBOJHUKA, CHIIbI TOKA, MPOTEKAIOIIEro uepe3 MPOBOJHHK, OT
HATPSDKEHHMS HA POBOIHUKE, UCCIIEAOBAHHE [OCIEI0BATEILHOTO | IapaLIeIbHOr0 COeIMHECHUMU
IIPOBOJIHUKOB): COBMECTHO C yduTesieM (OpMyIMpoBaTh 3ajady M TMIOTE3y HCCIENOBAHUs,
CaMOCTOSITENIFHO TUIAHUPOBATH UCCIIEOBAHNE, CAMOCTOATEIFHO COOMPATh KCIEPUMEHTAbHYTO
YCTAHOBKY C WCIOJB30BAHAEM HHCTPYKIMH, IPEACTABIATE IOIYYCHHbIE 3aBUCHMOCTH
(u3HYecKUX BENMYKMH B BUJE TaONMI M rpa)MKOB, OLEHUBATD OIPEIIHOCTH, JIENATh BHIBO/BI 10
pe3yJibTaTtaM UCCIIEIOBaHUS,

cO6IIOATh MpaBHIIa 6e30MacHoro Tpyia Ipu pabore ¢ 1abopaTOPHBIM 000PY IOBAHHEM;

XapaKTepU30BaTh MPUHIKIIEI ACHCTBUS H3YUEHHBIX MPUOOPOB, TEXHAYECKHX YCTPOHCTB U
TEXHOJIOTHYECKHX IIPOIECCOB C ONMOPOH Ha MX ONHUCaHWs (B TOM YHCIE: CHCTEMa OTOIUICHUA
JIOMOB, THIPOMETp, TapoBas TypOWHA, AMIEPMETP, BOJIBTMETP, CYETUMK OJICKTPUYECKOH
SHEPTHH, JIEKTPOOCBETUTENBHBIE NPUOOPHI, HArpEeBaTEIbHBIE JIEKTPONPHOOPE! (IPUMEpH),
TIpEeJIOXPAHATENM ¥ MX IPHMEHEHHE B OBITY M TEXHUKE, IPUMCHEHHE IOCTOSHHBLIX MArHMTOB,
3JIEKTPOMArHUTOB, BJIEKTPOBHUIATENb IOCTOSHHOIO TOKA), MCIOJbB3Yysl 3HAHHS O CBOMCTBaX
(usnueckux sieHn, HeOOX0MUMBIE PH3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacIO3HABATH TPOCTHIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTENBHbIC IIPHOOPEI IO CXeMaM
¥ CXEMATHYHBIM DHUCYHKaM (KHIKOCTHBIM TEpMOMETpP, TEPMOC, NCHXPOMETP, TIMIPOMETP,
JIBUTATETh BHYTPEHHETO CTOPAHHUSI, JIEKTPOCKOI, PEOCTAT), COCTABIITE CXEMbI dJIEKTPUIECKUX
Hereil ¢ MocieNoBaTeIbHEIM ¥ ITapajUIe/IbHBIM COEJIMHEHUEM 3JIEMEHTOB, pa3jnvas yCIOBHBIC
0003HAYEHHS TTEMEHTOB JJIEKTPUYECKUX IeTeH, HCII0IE30BaTh CXEMbI H CXeMaTUYHBIC PUCYHKH
M3YUEHHBIX TEXHUYECKHX YCTPOMCTB, HM3MEPUTENLHBIX NPUOOPOB M TEXHOIOIMHYECKMX
IPOIIECCOB TPH PELICHUH y4eOHO-PAKTHUSCKUX 3a/1aY;

NPUBOJUTH NpHMEpsl  (HAXOIWTh MHPOPMAIMIO O [pUMEpax) IPaKTHIECKOro
WCIIONB30BaHMS (PM3MUECKUX 3HAHMI B IIOBCEIHEBHOM JKM3HHU JUls oOecriedeHus 6e30macHoCTH
npu obpamieHud ¢ NPUOOpPaMHM M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPaHEHHs 3/10POBBS U
COOJTIOIEHUS] HOPM DKOJIOTHYECKOTO OBECHHS B OKPYIKAIOIIEeH cpesie;

OCYIIECTBIATh MOWCK HH(bopMaimu  (usmyeckoro coxepxanus B VHrepuere,
CaMOCTOSTEHEHO (hOPMyYJIUPYS IIOMCKOBBII 3a1poc, Ha OCHOBE HMEIOIIUXCS 3HAHUU 1 CPAaBHEHHUS



JIOTIOJTHUTEIBHBIX MCTOYHUKOB BBIAEIATH MH(MOPMAIMIO, KOTOpas SBJISETCS IPOTHBOPEYHUBOM
WUTH MOJKET OBITh HEJIOCTOBEPHOM;

WCIIOJIB30BaTh P BBIIOJHEHHU YUeOHBIX 3aJlaHUl Hay4HO-IIOMYJISIPHYIO JIMTEPATypy
(u3MYECKOro COIEp)KaHWs, CIPAaBOYHbIE MAaTepHalbl, PECYpChl CETH WHuTepHeT, BIauETh
NpUEMaMK  KOHCIIEKTUPOBAHUS TEKCTa, HpeobpazoBaHusi MHGOPMAIWKM K3 OIHON 3HAKOBOH
CHCTEMBI B JIPYTYIO;

co3jaBaTh COOCTBEHHBIE IIMCHMEHHBIE ¥ KpaTKHe YCTHBIE cooOmmeHus, 00001mas
MH(OPMAIMIO W3 HECKOIBKUAX HCTOYHMKOB (PM3MYECKOrO COACpXKaHUS, B TOM HYHCIIE myOJINYHO
TIPEeJCTaBNIATh Pe3yJbTaThl IPOEKTHOM MM HCCIENOBATENbCKOM ACSTENbHOCTH, HPHU ITOM
IPaMOTHO HCTIONB30BAaTh W3YYEHHBIH MOHATHHHBIA ammapaT Kypca (H3UKH, CONPOBOXKIATH
BBICTYTUICHUE NIPE3CHTAIUEH;

TIPH BBINOJHEHMH yYeOHBIX IPOCKTOB U MCCIIEN0BAHUN (U3MIECKUX MPOLECCOB PACTIPEALTIATH
00S3aHHOCTH B TpyIIe B COOTBETCTBHH C IIOCTaBJICHHBIMM 33ja4aMM, CICAUTh 3a
BBINOJIHEHHEM TUTAHA IEHCTBHHA M KOPPEKTHPOBATH €ro, aJIeKBaTHO OIEHUBATH COOCTBEHHBIH
BKJIAJL B JE€ATEILHOCTD TPYIINbI, BHICTPAUBATH KOMMYHMKATHBHOC B3aMMOJCHCTBUE, TPOSIBISs
TOTOBHOCTB pa3perarh KOHQIMKTHL.

K KoHmy obydeHus ¢ 9 Kiacce mpeJIMETHBIC PE3yJIbTAThl HA yIJlyOICHHOM YPOBHE JOJDKHBI
oTpaxarh CHOPMHUPOBAHHOCTH Y 00YUaIOIIMXCS yMEHHUIH:

HCIIOJIB30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCHTEIbHOCTh MEXaHUYECKOTO JIBUKEHUS,
HEBECOMOCTh M MEPErpy3KH, IIEHTP TSIKECTH, MEXaHMYEeCKHe BOJIHBI, 3BYK, MH(pa3ByK H
yJBTPa3ByK, 2JIEKTPOMArHUTHBIE BOJIHBI, PEHTIEHOBCKOE M3JTyYeHHE, IIKala SJIEKTPOMArHUTHhIX
BOJIH, HWCTOYHUKM CBETa, OJM30PYKOCTh M JaTbHO30PKOCTh, CIEKTPbI HCIyCKaHHUsS M
norjomenus, anbda-, Oera- W TraMMa-U3JIydeHHs, H30TONBL, SJACPHAsT U TepMOsAepHas
SHEPreTHKa) U CUMBOJIMYECKHH S3bIK (QU3UKM MIPH PEIIEHAM yYeOHBIX U MPAKTHYECKUX 3a1a4;

YBEPEHHO pa3NuuaTh sBICHWS (PaBHOMEPHOE ¥ HEPABHOMEPHOC IPSMOJHHEHHOE
JBIIKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE NaJCHUE Tel, IBHKECHHE
0 OKPYXHOCTH, B3aUMOJEHCTBHE TeJ, PABHOBECHE MATE€PHAIbHON TOUKH, PEAKTHBHOE
JBUIKEHWE, HEBECOMOCTh, KojebarelbHOe JBHXKEHHE (FapMOHHYECKHE, 3aTyXaroIlue,
BBIHY)K/IEHHBIE KOJIEOAHWs), PE30HAHC, BOJHOBOE JBMIKEHUE (PACIPOCTPAHEHHE U OTPAXKEHUE
3ByKa, HHTEpdepeHIms ¥ AUdpPaKIKs BOJIH), NPSIMOIMHEHHOE PACIPOCTPAHCHHUE, OTPAXKCHHIE U
TPeJIOMIIEHHE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3/iOKeHHE Oeoro ceTa B CEeKTp
U CIIOXKEHHE CIEKTPAIbHBIX I[BETOB, €CTECTBEHHAs PpaJHOaKTUBHOCTb, BO3HUKHOBCHHEC
JIMHEWYaTOro CHEKTpa M3JIyYeHHs)) IO ONHMCAHMIO MX XapaKTePHbIX CBOMCTB M Ha OCHOBE
OIIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE (PU3UUECKOE ABIICHHUE;

pacro3HaBaTh MpPOSBJICHAE M3YYEHHBIX (M3MYECKHMX SIBICHHA B OKpYXKAIOIIEM MHpE (B
TOM urciie (pU3MUECKHE SBJICHHS B IPUPOJIC: IPAIIMBEI H OTJIHBEI, IBIOKeHHE TIaHeT ComHeTHOU
CHUCTEMBI, PEAKTUBHOE JBIDKEHHE >KMBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPACEHHE, CEHCMHUYECKHe BONHBL, IyHAMH, 9XO, IBETa TeJ, ONTHUYECKUE SIBICHUS B
npupoe, OMONOTUYECKOe [EHCTBHE BHIMMOTO, YIBTPaQUONETOBOrO M  PEHTIEHOBCKOrO
W3JIyYeHWH, ECTECTBCHHBIA pAJMOAKTUBHBIA (OH, KOCMHMYECKHE JIy4Hd, pPajlMOaKTUBHOC
M3lydeHHe TPUPOJHBIX MHHEPAIOB JeHCTBHE pPAaJIMOAKTHBHBIX H3JIyYCHHH Ha OpraHusm
YeNoBeKa), IPU ITOM MEPEBOAUTH PAKTHIECKYIO 3a/lauy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIC
cBoiicTBa (pU3HAKH) QU3UUECKUX ABJICHUM,

OIMCHIBATh M3yYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SBICHUS, HCIOIb3Ys (buzuueckue
BEJIMUMHBI (CPEIHssS ¥ MTHOBEHHAs! CKOPOCTH TeJia IPH HEPaBHOMEPHOM JBHIKCHHUH, yCKOPCHHE,



nepeMeIeHe IpU  PaBHOYCKOPEHHOM IPSIMOJMHEHHOM JBIDKEHHH, YIJIOBas CKOPOCTb,
LIEHTPOCTPEMUTEIIBLHOE YCKOPEHUE, CHJIa TPEHHsl, CHIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE
cBOOOJIHOTO TaJIeHHsI, BEC TeJa, EHTP TKECTU TBEPIOTO Tela, UMITYJIbC Teja, UMITYJILC CHIIBI,
MOMEHT CHJIbI, MEXaHUYecKas paboTa ¥ MOIIHOCTh, MOTCHIUATbHAS SHEPTUs Teja, MOJHITOrO
HaJl TIOBEPXHOCTBIO 3eMJIM, IOTEHI[MAJIbHAS YHEPTUs CXKATOM MPYIKUHBI, KHHETHYECKas SHEPTHsl,
NIOJTHAsE MEXaHWYeCKasl SHEprusi, MEepHOJ M 4YacToTa KoJjeOaHHid, MepHuoJ MaTeMaTHUYECKOro |
[PY>KMUHHOIO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTH CBETa,
[I0Ka3aTeb MPEIOMIIEHHUS! CPEefbl), IPH ONUCAHUU NPABHIBHO TPAKTOBATh (BH3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYUH, UX OO0O3HAUEHWs] W eJUHHUIBI (PU3MYECKHX BEIUYHUH, HAXOIHWTh
(GopMyJIBI, CBA3BIBAIOIIME TAHHYIO (U3UYECKYIO BEJIMYUHY C JIPYTHMH BEJHYHHAMH, CTPOUTH
rpa MKy U3y9YSHHBIX 3aBUCUMOCTEN (PH3UUECKUX BEITUYHH;

XapakTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SIBIECHHS M TIPOIECCHI, MCIONB3Ys 3aKOH
COXpaHEHHs JSHEPIuM, 3aKOH BCEMHUPHOIO TATOTCHHUS, IIPUHIUI CYNEPIO3HLUHN CHJI, TPUHITHIT
oTHOCUTENbHOCTH [anmminesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, TEOPEMY O
KMHETUYECKOW JHEepruu, 3akoH ['yka, 3akoH BepHyIuM, 3aKOHBI OTPAKEHHUS U IPETIOMIIEHUS
cBeTa, GOpMyJly TOHKOH JIHMH3BI, IUTAHETApHYIO MOJETh aToMa, HYKJIOHHYIO MOJE/Ib aTOMHOTO
A1pa, 3aKOHBI COXPAHEHUs 3apsIOBOI0 ¥ MACCOBOI0 YHCEI IPU SACPHBIX PEaKIHsIX, IPH STOM
pas3ynyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €10 MaTeMaTHYeCKOe BBIPAXKEHHUE;

CTPOUTH (pU3MUYECKHE MOJIETH PeaIbHBIX OOBEKTOB, IPOIECCOB U SIBICHUH, BBIACIATE MIPU
9TOM CYILIECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHHM, IIPUMEHSThH
duznueckue MoeH Ui 00bICHEHUS (PU3UUECKUX MPOIECCOB U PEIICHHs YUeOHbIX 3a/1a;

OOBACHATH (PU3UYECKUE SBJICHHS, IIPOIECCHl U CBOMCTBA TEJ, B TOM YHCJI€ B KOHTEKCTE
CUTyallui IPaKTUKO-OPHEHTHPOBAHHOIO XapakTepa, W pellarh KaueCTBEHHBIE 3alaud, B TOM
qucIie TpeOyIoKe YHCIEHHOTO OLEHUBAHMS XapaKTEePHBIX 3HAUCHUN (PH3UYECKUX BEIUYUH, IIPU
5TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOJIEIh, BBISBIISTH IPUYHHHO-CIIECTBEHHBIE CBS3U U
BBICTPAMBATh JIOTHYECKYIO IIENIOYKY DPACCyXACHUH M3 2-3 IaroB ¢ OMOpOW Ha H3yuYCHHBIE
CBOMCTBA GU3MUYECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peIlaTh PACYETHBIC 3aJadd [0 M3YYaeMbIM TeMaM Kypca (H3UKH, BHIOHpas
a/IeKBaTHYIO (HU3MYECKYI0 MOJENb, C HCIOJIb30BAHMEM 3aKOHOB W (OPMYJI, CBSA3BIBAIOLIUX
(u3uueckne BeNMYMHBI, 3alHCHIBATH KPATKOE YCIOBHE M Pa3BEPHYTOE pELICHHE 3a/1auH,
BBISABJISATH HEJOCTAKOIME MM M30BITOYHBIC JaHHBIE, 0OOCHOBBIBATH BHIOOP METOJA pELICHHs
3ajlaud, MCIIOJIb30BaTh CIPABOYHBIE JAHHBIC, NPUMEHATH METOJBl aHaIW3a pPa3MEPHOCTEH,
UCIIOJIL30BaTh  IpadUuecKre METOJbl pEINeHHs 3afad, IPOBOJUTH MaTeMATHYECKHUE
npeoOpa3oBaHys U pacy&Thl, OLEHUBATh PEATMCTUYHOCTD MOJyYEHHOTO 3HAYCHUS (PU3UUECKOlM
BEJIMYMHBI ¥ OIPEAENIATh Pa3sMEPHOCTh (DU3MYECKON BEIWYUHBI, TOJYYEHHOW MPH pPEIEHUH
3a/1a4u;

pacrno3HaBaTh IIPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh IIPU TIOMOIIH (BU3HUECKUX METOIOB, U
npeiaraTh OPUEHTUPOBOYHBIA CIOCOO pEINEHUS, B OIMCAHWUM HCCIIEIOBAHMSI PACIO3HABATH
IPOBEPSAEMOE MIPENOI0KEHHE (TUIIOTE3Y), OLEHUBATh IPABUIBHOCTH MOPSIAKA IPOBEICHUS
UCCIIEIOBAHMsI, UHTEPIIPETUPOBATH MOy YEHHBINA Pe3yJIbTaT;

IIPOBOJUTH OIBITHI 110 HAOIIOAEHUIO (PU3UYECKUX SIBJICHUH MM (PU3NUECKUX CBOMCTB T
(u3yuenne BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUs OHEPIHH, 3aKOHA COXPAHEHHUS
UMITyJibCa, JICHCTBME 3aKOHAa bepHy/UIM M BO3HMKHOBEHHE MOABEMHOM CHJBI KpbUIa,
3aBUCHMOCTh TI€pHOJia KojeOaHUM INpYyKUHHOTO MAasTHHKA OT MAacChl Ipy3a M KECTKOCTH
NPYXHUHBl W HE3aBUCHMMOCTh OT aMIUIMTYAbl ~MalblX KoJeOaHWid, NpSIMOJIMHENHOE
pacnpocTpaHeHHe CBETa, pa3jioKeHUe OEIOro CBEeTa B CIEKTp, H3yUYEHHE CBOMCTB H300paXKeHHMs



B IUIOCKOM 3epKajie M CBOMCTB M300pakeHUsl IpeiMeTa B coOMparoimei JimH3e, HaOmo/IeHue
CIUIOIIHBIX M  JIHHEWYAThIX  CHEKTPOB ~ M3JIyueHHs): (GOopMyJMpoBaTh  MpoBepseMoe
NpEINoNoXKeHHe (TUIMOTe3y) O BO3MOXKHBIX pe3ysbTaTax HaOMIOJCHHUH, CaMOCTOATEIBHO
coOuMpaTh yCTAaHOBKY M3 H30BITOUHOro Habopa 00OpyIOBaHMs, OIMCBIBATH XOJ OIbITA U
(GbopMyIHpPOBATH BBIBOKI;

IIPOBOJUTh TPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUH, Ompenenss cpeaHee
3HAYEHHUE U3MEPSEMOI BETHUUHBI U OTIPEIEISIsl IOTPEIIHOCTh Pe3yJIbTATOB IPAMBIX U3MEPEHHI,
000CHOBBIBAThH BEIOOD Crioco0a M3MepeHus (M3MEepUTEIbHOro pubdopa);

IIPOBOJIUTH KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEIMUUH (CPEIHSS CKOPOCTh M YCKOPEHHE
TeJIa IIPH PaBHOYCKOPEHHOM JBH)KEHUH, yCKOPEHHE CBOOOIHOTO MaJCHHMs, KECTKOCTD IPYKHHBI,
K03 OUIMEHT TPEHUSI CKOJBKEHHS, MeXaHWdyeckas paboTa ¥ MOIIHOCTb, YacTOTa U IMEPUO]
KOJIEOaHMH MAaTeMATHYECKOrO U MPYKUHHOTO MASTHUKOB, (POKYCHOE PACCTOSHUE COOUparoLiei
JAMH3LI M €€ OINTHYecKas CHWia, PaJHOaKTUBHBIA (OH) C HCIOJIB30BAHUEM aAHAJIOTOBLIX H
1(POBLIX TPHOOPOB: 0OOCHOBBIBATH BBHIOOP METOJa M3MEPEHHs, IUIAHMPOBATh H3MEPEHHS,
CaMOCTOSATENILHO COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, BHIUUCIIATh 3HAYEHUE BEJIMUYUHBI U
AQHAJIM3MPOBATh IOJIYYCHHBIC PE3yJIbTAThl, OLEHHWBAsl IOIPEIIHOCTb PE3yJIbTATOB KOCBEHHBIX
U3MEPEHUH;

[POBOJIUTH AKCIIEPUMEHTAIBHBIC HCCICIOBAHUS 3aBUCHMOCTEH (PU3NYECKUX BEIMYMH
(3aBHCHMOCTD [IyTH OT BPEMEHH TIPH PAaBHOYCKOPEHHOM JBIDKCHMU 0€3 HadaabHOH CKOPOCTH,
3aBHCHMOCTD CHJIBI TPEHHS CKOJIBKEHHSI OT CHJIBI HOPMAJIBLHOTO JABJICHHUS, IEpUoa KosebaHui
MaTeMaTUYECKOro MasTHHKA OT JUIMHBI HHUTH, ONPENETICHHE YCKOPEHUs CBOOOJHOrO HaJCHMUS,
HCCIIEIOBAaHHE M3MEHEHHs] BEJIMYMHBI U HAIIPABICHUS MHYyKIMOHHOTO TOKa, 3aBUCUMOCTD YIJIa
OTpaXKEHHUs] CBETA OT yIJia MajeHHs, yIJa IPEeJOMIICHHs OT yIJa INajeHHs CBETOBOIO JIyua,
MCCIIEIOBAHME TPEKOB: U3MEPEHHUE SHEPI MU YACTHIIBI II0 TOPMO3HOMY ITyTH (110 hoTorpadusim)):
COBMECTHO C yduTeleM (HOpMyJIMpOBaTh 33j7ady M T'MIIOTE3y HCCIENOBaHMS, CAMOCTOSATEIBHO
IUTAHUPOBATh MCCIIEJJOBAHUE, CAMOCTOSITEIILHO COOMpaTh OSKCIEPHMMEHTABHYIO YCTaHOBKY,
IIPEJICTABIISATH TIOJyYEHHBIE 3aBHCHMOCTH (DU3HUECKUX BEJIMYMH B BHJE TaOIHIl U rpaduKoB,
OLIEHUBATH [TOTPEIIHOCTH, J€JIaTh BEIBOJBI 10 PE3yJIbTaTaM UCCICIOBaHMS;

co0oIaTh MpaBmiia 6€30MacHoOro Tpy/ia npyu padore ¢ 1abopaTOpHBEIM 000PY IOBAHUEM;

XapaKTepU30BaTh MIPUHIMIIBI JEHCTBHUS U3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX IPOIECCOB ¢ OMOPOil Ha MX OIMCAHUS (B TOM YHCIE: CIUIOMETP, NaTYHKU
HOJIOKEHHUSI, PACCTOSHHUS W YCKOPEHHUS, pPakeTa, 5XOJOT, OYKH, IIEPUCKOIN, (oToanmapar,
MHKPOCKOII, TEJIECKOI, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, IO3UMETp, Kamepa BuiibcoHa),
HCTIONB3ys 3HAHMS O CBOMCTBAaX (HM3UYECKMX SBICHHH M HEOOXOAUMMBbIE (U3HYECKHE
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMbl M CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHHUUYECKHMX
YCTPOMCTB, M3MEPHUTEIHHBIX NIPUOOPOB U TEXHOIOTHYECKHX MIPOLECCOB IPH PEIICHAH y4eOHO-
NPaKTHYECKHUX 3a/1a4, ONTHYECKHE CXEMBI ISl IOCTPOECHHS M300paKeHUH B IJIOCKOM 3€pKajle
coOuparoIei JTuH3e;

NPUBOJUTH TpHUMepsl  (HAXOMUTh MHPOPMALMIO O IpUMEpax) IMPaKTHYECKOrO
WCIIOJIb30BaHusl (PU3MUECKUX 3HAHUM B ITOBCETHEBHOM JXH3HHU Ul obecnedeHus Oe30MacHOCTH
npu oOpameHun ¢ TpUOOpaMH M TEXHHYECKMMH YCTPOMCTBAMH, COXPAHEHHs 3/I0POBbS |
COOJTIOICHHSI HOPM 3KOJIOTHYECKOTO ITOBEICHHS B OKPYXKAIOLIEH Cpene;

OCYIIECTBJIATh TOMCK HHpOpMauuu Quznpueckoro conepkanus B HWurepuere,
CaMOCTOSATENNLHO  (OPMYJIUPYSI  TIOMCKOBBI  3alpoc, HAXOAUTh IIyTH  ONpPENEIECHHUsS
JIOCTOBEPHOCTH IOJIyYEeHHOU MH(OPMAIMK HA OCHOBE MMEIOIIUXCS 3HAHUN M JIOTIOJHUTEILHBIX
UCTOYHUKOB;



MCIIOJIF30BaTh TPH BBINOJTHEHUH YYEOHBIX 3aJlaHMii HAy4YHO-IIOMYJIPHYIO JIUTEpaTypy
(U3MUECKOTO COJIeP)KAHMSI, CIPABOYHBIE MaTepHasbl, PeCypehl ceTd VIHTepHeT, BilaleTh
npuéMaMi KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHuss HHPOpPMANUM U3 OJHOM 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHbIE IIMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMAIMU M3
HECKOJBbKUX HCTOYHHKOB (DH3MUYECKOrO COJEp)KaHUs, MyOIMYHO IPEICTABIATH PE3yIbTaThl
IPOEKTHOW WM HCCIEOBATEILCKOM JIEATEIBHOCTH IPH 3TOM I'PAaMOTHO HCIOJIB30BATh
M3ydYeHHbIH MOHSTUMHBIA annapaT H3y4aeMoro pasjena GU3UKd U COMPOBOXKIATH BBICTYIICHUE
npe3eHTaIueil ¢ yuéToM 0COOCHHOCTEM ay AUTOPUHA CBEPCTHUKOB.
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