& AOKYMEHT NOAMACAH
MEKTPOHHOM MOAMACHIO
o o0

Hpuaoxenue Ne4 k OOIT OO0

CnucoK UTOroBBIX IJIAHUPYEMBIX PE3YJIbTATOB

€ YKa3aHHeM 3TanoB UX GOpMHPOBAHHUS U CIIOCO0OB OLICHKH 110 y4eOHOMY NpeAMeTy

«Duzukan»
Hroroseie miianupyemMsblie pe3yJbTaThl 10 (pusuke. Cnoco0
Jtan popmupoBaHus: 7 Kjaacc OLICHKH
CnHCOK MTOrOBBIX IVIAHUPYEMBIX Pe3yJIbTaTOB:
UCIIOJIb30BaTh MOHATHA: (PU3NYECKHE U XUMUUYECKUE SIBIICHUS, Habmnronenue

HaOJIr0/1IeHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, AMHULBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEpOE,
PKUJIKOE, ra3000pa3HOe), MEXaHUYECKOE ABMKEHUE (paBHOMEPHOE,
HEepaBHOMEPHOE, MPSIMOJIMHEHHOE ), TPACKTOPHSI, PABHOACHCTBYIOLIAS CHII,
nedopmanus (ynpyras, IiacTu4eckas), HeBECOMOCTb, COOOIIAIOITHECS
COCY/pbI;

[TucpmenHas pabora

pasznuyaTh sBiaeHus (Auddy3usi, TEIIIOBOE IBHKCHHE YaCTHIT
BEIIIECTBA, PABHOMEPHOE JBIKECHHE, HEPABHOMEPHOE JIBU)KCHUE, WHEPITHS,
B3aMMOJICICTBHE TEJ, paBHOBECHE TBEPIBIX TEJN C 3aKPEIIEHHON OChIO
BpallleHus, Tiepeada aBJIeHUs TBEPABIMH TeIaMH, KUAKOCTIMHU U
razamu, aTMOcepHOE aBlieHUE, IJIAaBAHUE TEl, PEBPAILICHUS
MEXaHUYECKOM SHEPTUH) 10 OMMCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPHUPYIOIIHX JJAHHOE (PH3UIECKOE SBIICHHE,

[Tucemennas padora

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B
OKpY’KarolleM MUpE, B TOM Yuciie Gpu3nueckue sBIeHUS B IPUPO/IE:
[IPUMEPBI ABUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B )KUBOU U HEKUBOUN
[IPUPOJE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EepHOTro AaBJICHHS Ha )KUBOW OpraHM3M, IJIaBaHUE PHIO, PbIUaru B
TeJe YeIoBeKa, IPU 3TOM NEepEeBOIUTH MPAKTHUYECKYIO 33]jauy B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPpU3HAKHN) (PU3MUYECKHX SBICHUMH;

Y CTHBIN OTBET
[Tucemennas pabora

OIMCHIBATh U3yUEHHBIE CBOMCTBA TN U PU3NUYECKUE SIBICHUS,
MCTIONB3Ys (PU3UIECKHE BETUIMHBI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA,
BpeMs, IIyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CUJIa YIPYTrOCTH, CHIA
TSKECTH, BEC TeJla, CUJIa TPeHUs, JaBieHue (TBEPAOro Tesa, HUIKOCTH,
ras3a), BBITAJIKMBAIOLIAs CUJIa, MEXaHUYECKasi paboTa, MOLTHOCTb, IJIEYO
CHJIBI, MOMEHT CHJIbI, KOO (PHUIIMEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB,
KUHETUYECKasi U IOTEHIIMAJIbHAS SHEPTUsl), IIPU ONMCAHUN IIPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHIA CMBICI UCTIOIB3yEMBIX BEJIMUMH, HX
0003HAaYECHUS] U €AMHUIIBI PU3NYECKUX BETMYHMH, HAXOAUTh (POPMYJIBI,
CBSI3bIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU,
CTPOUTH TPaQUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIUUMH;

Y CTHBIA OTBET

[TucemenHas pabota

XapaKTepu30BaTh CBOMCTBA Tel, (pu3nyeckue sBJICHHUS U MPOLECCHI,
MCIOJIb3Ys PaBUia CI0XKEHUS CUJI (BIOJIb OHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxumMesa, IpaBUiIo paBHOBeCHUs pbiuara (01oka),
«30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUECKON

SHEPIHH, PH STOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U

Y CTHBIN OTBET
[Tucemennas paborta




BAIMMCBbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC,

O00BACHATH GU3NYECKUE SBICHMUSI, IPOLIECCHI U CBOMCTBA TEN, B TOM
YHCIie U B KOHTEKCTE CUTYalUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHUE U3 1-2
NMOTMYECKHUX LIaroB ¢ UCIOJIb30BaHUEM 1—2 M3yUYEHHBIX CBOWCTBA
(bu3MUeCKUX SIBICHUN, GU3NUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

Y CTHBIN OTBET
[Tucemennas padora

pemars pacyéTHele 3a7a4i B 1—2 nelCTBUS, UCTIOIB3YS 3aKOHBI U
(hopMyIibl, CBSI3bIBAIOIINE (DU3MUECKHUE BETUYUHBI: HA OCHOBE aHAIM3a
YCIIOBUS 33]]a4 3alMChIBAaTh KPATKOE YCIOBHE, MOJICTABIATH (PU3NUECKUE
BEITUYHUHEI B (JOPMYJIIBI U IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
MaHHBIC, HCOOXOMMBIE JIJISl PEIICHHS 3a/1a4, OICHUBATh PEATHCTUIHOCTh
MOJTy9YeHHOW (PH3UYEeCKON BEITMYNHBI,

Y CTHBIA OTBET
[Tucemennas padora

pacrno3HaBaTh MPoOIeMbl, KOTOPbIE MOYKHO PEIIUTH IPU MTOMOLIH
(bM3MYECKUX METO/OB, B ONIMCAHWU UCCIIEIOBAHUS BBIACIATH IPOBEpsieMOe
MpeoioKeHne (THIoTe3y), pa3IuiaTh U HHTEPIPETUPOBATD
MOJTyYEHHBIN Pe3ybTaT, HAXOIUTh OUTMOKH B XOJI€ OTIbITA, IPOBOJAHUTH
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

Y CTHBIN OTBET
[Tucemennas padora

IPOBOJUTH OTBITHI 110 HAOIIOICHHUIO (PU3MUYECKUX SBICHUN HITH
(bU3NIECKUX CBOMCTB Te: (HOPMYyITUPOBATH TPOBEPSIEMBIC
MPEANOI0KEHHUS, COOMPATh YCTAHOBKY M3 IIPEJIOKEHHOTO 000y /10BaHMUS,
3aIMCBIBAThH XOJI OIBITA M (POPMYITUPOBATH BEIBOIBI;

YcTHBIN OTBET
[Tucbmennas padora
JlabopaTtopHas pabota

BBITOJIHATH NPSMBIE U3MEPEHUS PACCTOSIHYSL, BDEMEHH, MACChI Tea,
00BbEMa, CUJIBI M TEMIIEpaTyphl C UCIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPHUOOPOB, 3aMUCHIBATH MMOKA3aHUS IPHUOOPOB € yUETOM
3aJaHHOI a0COIOTHOM MOTPETHOCTH U3MEPEHUH;

[TpaxTnueckas pabota
[TucbmenHas paboTa

POBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OHOHN (PU3HUeCcKOn
BEJIMYUHBI OT IPYTON C UCIOJIB30BAHUEM IIPSIMBIX U3MEPEHUI
(3aBHCHUMOCTHU ITyTH PAaBHOMEPHO JBUKYLIETOCS Teja OT BpEMEHH
NBUKCHMS T€JA, CUIIBI TPEHUS CKOJIBKEHUS OT Beca Tella, KaueCTBa
00pabOTKM OBEPXHOCTEH TeN U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT
TUIOIIAIA COTPUKOCHOBEHUS TEJ, CUJIBI YIIPYTOCTH OT yIJIMHEHMS
MPY>KUHBI, BEITAIKUBAIOIIEH CHUJIBI OT 00bEMA MOTrpyKEHHOM yacTu Tena u
OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€JIa, OT
r1yOuHBI, Ha KOTOPYIO TIOTPY>KEHO TeJO, YCIOBUH IIaBaHUS TEJ, YCIOBUI
paBHOBECHsI pplyara v OJIOKOB, y4acTBOBATh B IUIAHUPOBAHUH yU4EOHOTO
rcCiieIoBaHusl, COOMpPaTh YCTAHOBKY U BBIIIOJHATH U3MEPEHMUSI, CIELys
[PEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTAThI 10Jy4YEeHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE MIPEUIOKEHHBIX TAOIUI U
rpauKOB, IPOBOJIUTH BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

YcTHBIN OTBET
[Tucemennas padora
JlabGopaTtopHas pabota

IPOBOJIUTH KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BETUUUH
(TJIOTHOCTH BEIIECTBA KHUJIKOCTH U TBEPAOTO TENa, CHIIa TPEHHUS
CKOJIbXKCHUS, JABJICHUE BO3YyXa, BBITAIKUBAIOIIAs CUIIA, JCHCTBYIOIIAs Ha
NOTrpyKEHHOE B )KUAKOCTH TEJ0, KOA((GUIIMECHT TOJIE3HOTO NEHCTBHS

VYCTHBIN OTBET
ITuceMenHas pabora
ITpakTnueckas padbora




MPOCTBIX MEXAHU3MOB), CIEAYS NPEI0KEHHON UHCTPYKIUU: TIPU
BBINIOJTHEHUH U3MEPEHUI COOMPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCIISITh 3HAYEHNE UCKOMOM BEJIMYUHBI,

COOJIIOIaTh MPaBHJIa TEXHUKH O€30MAaCHOCTH MIPU PaboTe C
1abopaTOPHBIM 000PYIOBAHHEM;

Hab6mronenune

HUMCTBb NPCACTABJICHUC O IPUHIUIIAX [[el\/‘ICTBI/HI HpI/I60p0B u
TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP,
COOOIIAIOUECs COCYIbI, 0apOMETp, phIuar, MOBMKHBIN U HETIOIBHKHBIN
0JIOK, HAKJIOHHASI TIIOCKOCTB;

VY CTHBIA OTBET
[Tucbmennas padora

XapaKTepHU30BaTh MPUHIUIIBI JEHCTBUS N3yUYSHHBIX TPHOOPOB
TEXHHYECKHUX YCTPOMCTB C UCIIOIBL30BAHUEM UX OMHICAHUS (B TOM YHCIIE:
MOJIIIUITHUKY, YCTPOUCTBO BOJIONPOBOA, THAPABIMUYECKHI Ipecc,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, APEOMETP), UCTIOIB3Ysl 3HAHUS
0 CBOMCTBaX (PM3UYECKHX SIBICHUI U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

Y CTHBIA OTBET
HaOmnronenue

MIPUBOUTH MPUMEPHI (HAXOIUTH HHPOPMAITHIO O TPUMEPaXx )
MPAaKTUIECKOTO MCIIONIb30BaHMs (PU3HMUYECKUX 3HAHHI B TIOBCEIHEBHOM
PKU3HHM JIJIs1 oOecrieueHrs 0€3011acCHOCTH TIPH OOpAIeHHH ¢ TPUOOpaMHu 1
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U COOIIOICHUS
HOPM PKOJIOTHYECKOTO MOBEJCHUS B OKPY KaIOIIEH cpene;

Y CTHBIN OTBET
[Tucemennas padora

OCYILECTBIISATH OTOOP UCTOUHUKOB HH(popMaruu B IHTEpHETE B
COOTBETCTBUH C 33J]aHHBIM MTOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
BHAHUI U IyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIICIST
MHGPOPMAIIHIO, KOTOPAst SIBJISIETCS] IPOTUBOPEYUBOI M MOXKET OBITH
HEJIOCTOBEPHOM;

Ha6mronenue, pedepar,
YCTHBIN OTBET

UCIIOJIb30BaTh MPH BHITIOJIHEHUH YU€OHBIX 3aJaHUN
Hay4YHO-TIONYJISIPHYIO JTUTEpaTypy (pusnyeckoro coaepanus,
CIIpaBOYHbIC MaTEpPHaJIbL, pecypchl ceTu VIHTepHeT, BaaaeTh NpUuEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(OpMAIK U3 OTHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

HaOmoieHue, pedepar,
JIOKJIaJ], TPE3EHTAIS
YCTHBIN OTBET

co31aBaTh cOOCTBEHHEBIE KpaTKUC MUCbMCHHBIC 1 YCTHEBIC
COOOIIIeHNUsI HA OCHOBE 2—3 UCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE
MyOIMYHO MPOBOJUTH KPATKHE COOOIICHHS O pe3ybTaTax MPOEKTOB WU
y4eOHBIX HCCIEA0BAHUMN, P ATOM T'PAMOTHO HCIIOIb30BaTh H3yUEHHBIN
MOHSATHIHBIN ammapaT Kypca GU3UKH, COTIPOBOXKAATH BBICTYIIJICHHE
MpE3EHTALUEN;

YCTHBIN OTBET
HaOmofeHue, pedepar,
JIOKJIaJ], IPE3EHTAIUS
NUCcbMeHHas paboTa

IIPH BBITIOJTHEHUH YYEOHBIX IPOSKTOB M HCCIICTOBAHUN
pacipenensaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBUHU C MTOCTaBICHHBIMHU
BajayaMH, CJICAUTH 3a BBRIITOJHECHHEM IIJIaHA JICHCTBHI, OIICHUBATh
COOCTBEHHBIN BKJIaJ B ICITEIILHOCTD T'PYIIIbI, BRICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIKX.

Y CTHBIA OTBET
[TpoekTHas paborta




HTorosbie miaHupyembie pe3yJabTaThl 10 GU3HKE.
Jrtan popmupoBaHus: 8 Kiacce
CnHCOK MTOrOBBIX IVIAHUPYEMBIX Pe3yJabTATOB:

Cnoco0
OLICHKH

[IpenmeTHbie pe3ynbTaThl HA 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y O0YYaIOLIUXCSl YMEHUI:

HCIIOJB30BaTh IOHATHA: Macca M pPa3sMEpPbl MOJIEKYJ, TEIUIOBOE
NBIDKEHHE AaTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUS BEILECTBA,
KpUCTALINYeCKue M aMop(HbIE Teja, HACBIIIEHHBIH M HEHACBIIIEHHBINA
1ap, BJIQXXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS 3HEPIHUs, TEIJIOBOU
JIBUTaTElb, JJIEMEHTAPHBIN JJICKTPUYECKUN 3apsifl, DJIEKTPUYECKOE IOJeE,

Y CTHBIN OTBET
HaOmronenune
[TuceMenHas paborta

TeIulonepesaya, TEIUIOBOE paBHOBECHE, CMadyMBaHHUE, KalWUISIPHbIE
SBJICHUS, MCIAapeHue, KOHJEHCAIUs, IUIaBJieHHe, KpHUCTaIU3alus
(oTBepaeBaHuUe), Teronepenaya  (TEMIONPOBOIHOCTD,
KOHBEKIIMS, W3IIy4eHHUE), IEKTPHU3aIUs TeN, B3aUMOJCHCTBUE 3apsjioB,
NENCTBUSL 3JEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE

KHIICHHUC,

IMarHuToB, I[GI\/’ICTBI/IC MAarouTHOro 1mojid Ha IIPOBOJHUK C TOKOM,
PJICKTPOMAaruHuTHasA I/IHI[yKI_[I/ISI) MO0 OIMMCAHUIO UX XapPaKTCPHBIX CBOMCTB H|
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)H3H‘-I€CKOC SABJICHUC,

MPOBOJHUKMA W JMDJIEKTPUKH, IIOCTOSSHHBIA  DJIEKTPUYECKUM  TOK,
MAarHUTHOE T0JIE;
pasnuuath  sBICHHUS  (TEIJIOBOE  pacHIUpeHHE M CXKaTHeE, VYcTHBIM OTBET

[Tucbmennas pabota

pacno3HaBaTh MPOSIBJICHHE W3YUYEHHBIX (U3NYECKUX SIBICHUNA B
OKpY’KalollleM MHpe, B TOM 4Hcie (PU3MYECKHE SIBJICHUS B IPUPOJE:
[IOBEPXHOCTHOE HATSHKEHUE M KalWULIPHBIE SBICHUS B IPHUPOXE,
KpUCTAJUIBl B npupone, usnydeHue ConHLaA, 3aMep3aHHe BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JICKTPUIECKHUE
SIBJICHUSA B aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nonie 3emiu, Apeid IMONI0COB, POJIb MAarHUTHOTO TOJS JIsl JKU3HU HA
3emJie, MOJIIPHOE CUSIHUE, TIPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 33/a4y B
y4eOHYI0, BBIAEIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (UINYECKUX
SIBJICHUI;

VY CTHBII OTBET
ITucpmenHas pabora

ONHUCHIBATh HU3yUEHHbIC CBONCTBA Tel M (PU3MUECKHUE SIBICHUS,
MCIONb3ysl (PU3NYECKUE BEIMUYUHBI (TeMIepaTypa, BHYTPEHHSS SHEprus,
KOJIMYECTBO TEIUIOTHI, YJENIbHas TEIUIOEMKOCTh BELIECTBA, YJENIbHAs
TEIJIOTa IUIABJICHHUS, YJeNbHas TEIUIoTa MapooOpa3oBaHUs, yAelbHas
TEIUIOTa

KOA(P(UIIMEHT TOJE3HOTO JCUCTBHSA

TEIJIOBOI MalllMHbI, OTHOCUTCIIbHAA BJIA)KHOCTH BO31YyXa, 3J'I€KTpI/I‘-I€CKI/II71

CropaHusa  TOIJIMBA,

3apsl, CWIa TOKa, DJIEKTPUYECKOe HaIpsSHKEHHE, CONpPOTUBJICHHE
[IPOBOJHKKA, YJEJIbHOE CONPOTHUBIIEHUE BELIeCTBa, pabOTa U MOIIHOCTb
QIEKTPUYECKOTO  TOKA), MpPU  ONUCAHUM  TMPABUIBHO
(bu3MUYeCKUi CMBICIT HCIIOJIb3YEeMbIX BEIWYMH, 00O3HAUCHUS U €IUHUIIBI
(u3MUeCKUX BEIMYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIIUE JTAHHYIO

(U3MYECKyl0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOMUTH Tpaduku

TPAKTOBATh

IM3YUYCHHBIX 3aBUCUMOCTEH (I)I/ISI/I‘-IGCKI/IX BCJINYHH,

Y CTHBIN OTBET
[TuceMenHas paborta




XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBJICHUS U MPOIECCHI,
WCTIONB3Ysl OCHOBHBIE TOJIOXKEHUS MOJICKYJISIPHO-KUHETUYECKONH TEOpHH
CTPOCHHUSI BEIIECTBA, MPHUHIUI CYMEPIIO3UINK ToJjiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma uid yyacTKa LIeTH, 3aKOH
Jxoyns-Jlenua, COXpaHEHHUs Ipy 3TOM  yMETh
(hopMynHUpOBaTh 3aKOH U 3aMUCHIBATh €70 MATEMAaTUUYECKOE BhIPAKCHHE;

3aKOH OHCPI'UH,

YCTHBIN OTBET, PELIECHUE
3an1a4, 1abopaTtopHas padoT
MMCbMEHHAas paboTa

OOBSICHATH (pU3MUYECKHE MPOLIECCH U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
[IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrH4ecKux
[IaroB C HCIIOJIb30BaHUEM |—2 H3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SBJIEHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

VY CTHBIA OTBET
[Tucemennas padota

pelmars pacyéTHbIE 3aJaud B 2—3 NEHUCTBUSA, UCIOJb3Ys 3aKOHBI U
(opMyJbl, CBs3bIBarOIIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHaIU3d
YCJIOBMS 3aJaud 3allACHIBATh KPATKOE YCJIOBHUE, BBIABIIATH HENOCTATOK|
U (Gopmysl,
HeoOXoauMBbIe s €€ pelleHusl, NPOBOIUTH pPAcYEThl UM CpPaBHHUBATH

MaHHBIX IS peUIeHWs] 3aJadyd, BBIOMPATH 3aKOHBI

MOJIY4YCHHOC 3HAUCHUC (1)14314‘1601(0171 BCJINYHHBI C U3BCCTHBIMU JaHHbBIMU,

YCTHBI OTBET, PEILICHUE
pacy€THBIX 3a]1a4
NMCbMEHHAs padboTa

pacno3HaBaTh MPOOJIEMbI, KOTOPble MOXKHO PEHIMTh IMPU MOMOIIH
(U3NYEeCKUX METOJOB, MCIOJIb3YSl OINMCAHUE HCCIIEOBAaHUS, BBIIENATH
[IPOBEPAEMOE  IPEANOI0KEHUE, OLEHUBATH IPABUIBHOCTh IOPAIKA

IMPOBCACHUA UCCICAOBAHUS, IPOBOANUTL BbIBO/BI;

Y CTHBIA OTBET
[TucemenHas paboTa

IMPOBOAWTL OIIBITHI I10 HaGJHO,Z[CHI/IIO (1)I/I3I/I‘-ICCI(I/IX SIBJICHUM WIIH
(bPISI/I‘IeCKI/IX CBOWCTB Ten (KaHI/IJIJISIpHBIe SABJICHUSA, 3aBUCUMOCTS JaBJICHUA
BO3/lyXa OT €ro 00b&Ma, TeMIepaTypsl, CKOPOCTH HPOLECCa OCTHIBAHUS U
HarpeBaHus IpH HM3IYYEHUM OT IBeTa H3JIyyarouleil (Moriomaronieil)
MOBEPXHOCTHU, CKOPOCTH UCHAPCHUA BOABI OT TEMIICPATYPhI KHUIKOCTU H
iom@aay  e€ TMOBEPXHOCTH, JJIEKTPHU3allMsl Tel W B3aMMOJCHCTBHUE
DIIEKTPUYECKIX B3aUMO/ICHCTBHE
BU3yaIM3allsl MarHUTHBIX TIOJIEH MOCTOSHHBIX MAarHUTOB, IEHUCTBHS

3apAa10B, IIOCTOAHHBIX MArHHUTOB,

IMAroHuTHOI'0 IIOJIsI Ha MPOBOAHHUK C TOKOM, CBOMCTBa QJICKTpOMArHura,

CBOICTBa MIOCTOSIHHOTO ~ TOKa):  (pOPMYJIMPOBATH!

MpOBepsieMbIE MPEAIOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO

QJICKTPOABUTATCIIA

000pYIOBaHUS, ONIMCHIBATH X0 ONBITA U ()OPMYITHPOBATH BHIBOKI;

VY CTHEIN OTBET, HAOIIOICHU
nabopaTopHas padora,
IpakTHyeckas padboTa

IIPOBOJIUTH  UCCJIEOBAHME OJIHOM
JIpyrTod €  HCHOJIb30BAHUEM MPSIMBIX  HU3MEPEHUH
(3aBUCUMOCTH COIPOTUBIEHHUS MPOBOAHHKA OT €ro JUIMHBI, IUIOHIAIN

TMMOIICPEUYHOTO CCUCHUA YACIBbHOTO COIIPOTUBJICHUA BCIICCTBA,

3aBUCUMOCTH ¢buznueckoil

BEJIMYMHBI  OT
u
[TPOBOJHMKA, CUJIBI TOKA, UAYIIErO 4epe3 MPOBOAHMK, OT HANPSIKEHUS HA
ITPOBOJHUKE,

HCCJIICAOBAHUC IIOCICAOBATCIIBHOIO W  HapaJlJICJIbHOI'O

COCMHEHUI TPOBOJHMUKOB): IUIAHUPOBATH HCCIEJOBaHUE, COOUPATH
YCTAaHOBKY M BBINOJHATh W3MEPEHUs, CIIeAys NPEJIOKEHHOMY IUIaHY,
(ukcupoBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCMMOCTH B BHUJAE TaOIuI] U
rpauKOB, IPOBOIUTH BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

BBINOJHATh INPAMBIE HW3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEJIBHOH

CHJIBI TOKa,

BJIA’JKHOCTH BO34yXa, HalpsKCHUA C  HCIIOJIb30BAHHUCM

HaOmronenune
JlaGopaTopHas paboTa
[TucbmeHHas paboTa




AHAJIOT'OBBIX HpI/I60p0B U JaT4YHUKOB (1)I/I3I/I‘~I€CKI/IX BCJIMYNH, CPAaBHUBATH
PE3yAbTaThl U3MEPEHHH C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

MPOBOJAUTH KOCBEHHBIE U3MEPEHUSI PU3NYECKUX BEIUUUH (yAeabHas
TEIUIOEMKOCTh ~ BEILIECTBAa, COMNPOTHUBIECHHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPHUUYECKOr0 TOKa): IJIAaHUPOBATh W3MEPEHHs, COOMpaTh
SKCIEPUMEHTAIIbHYI0 YCTAaHOBKY, CIEAYs MPEIIOKEHHON MHCTPYKLUUHU, U
BBEIYHUCIISITH 3HAUCHHUE BEITMYMHBI,

YCTHBIN OTBET, HAOIIOICHH{
nabopaTopHas pabota
nMCbMEHHas paboTa

coONMoaTh TpaBWiIa TEXHUKH O€30MacHOCTH TpH  pabore ¢
1a0opaTOPHBIM 000PYIOBaHHUEM;

VY CTHBIA OTBET
HaoOmronenne

XapaKTepu30BaTh NPUHLMIIBI JEHCTBHS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MCIOJIb30BAHUEM MX ONUCAHMS (B TOM YHUCIIE:
cucTeMa OTOIUICHHs JOMOB, TMIPOMETp, HapoBas TypOMHA, aMIepMerp,
BOJIbTMETP, CUETYUK OJIIEKTPUYECKOM ODHEPIHH, DIIEKTPOOCBETUTEIIbHBIC
MpuOOpHI, HarpeBaTeNbHbIC YIEKTPONPUOOPHI (IPUMEPBI), IEKTPUUECKHUE
[PEI0XPAHUTEINH, JJIEKTPOMArHUT, 3JIEKTPOABUTATEIb [IOCTOSIHHOIO TOKA),
MCTIONB3Ysl 3HAHUS O CBOMCTBAaX (PM3WYECKHX SIBJICHUH W HEOOXOAUMBIE
(hu3nvIecKre 3aKOHOMEPHOCTH;

Y CTHBIA OTBET
HaGmronenune

pacro3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE

npuOoOpbl MO CXeMaM M CXEMaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETpP, JABHUraTeb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbI JJIEKTPHUUECKHUX
LieTiel ¢ MOC/IeJOBATEIbHBIM U MapajlIeIbHbIM COCIMHEHUEM 3J€MEHTOB,

pa3inyasd yCJIOBHBIC 0003HAYCHHS PIICMCHTOB SJICKTPHUICCKUX ueneﬁ;

Y CTHBIA OTBET

NPUBOJUTh TPUMEpPHI (HAXOAWTh HWHPOPMAIHMIO O MPHUMEPAX)
MPAKTUYECKOTO HCIOJIb30BAHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOM
PKU3HM JIJI 0OecTieueHHs] OE30IacCHOCTH TpH O0palieHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHsS 3IIOPOBbSI W COOIIOICHUS

HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B Oprxcanmeﬁ cpeac;

Ha6J'II-O,Z[eHI/Ie, YCTHBII‘/'I OTBC]
IMMCbMCHHas pa60Ta

OCYILECTBIISATh MOMCK HH(pOpMaNMU (U3UYECKOTO COJEPKAHHUS B Habmonenue
. } THBIHA OTBET
WNuTepHeTe, Ha OCHOBE HUMEIOIIMXCA 3HAHUH M MyTEM CpaBHEHUS ve HOKH;)H N
M
NOTIOJTHUTEIBHBIX ~ MCTOYHMKOB  BBIACTATH  HMH(POpMAIUIO, KOTOpas pedepar, IpeseHTans
SIBIISIETCSI IPOTHBOPEYMBOM MITM MOXKET OBITh HEJIOCTOBEPHOI;
CO3/1aBaTh  COOCTBEHHBIE IMHMCHMECHHBIC M  KpaTKMEe YCTHble| HaOJIOJEHNE, yCTHBIN OTBE
oknan, pedepar
cooO1eHus, 06001mas THPOPMAIUIO U3 HECKOIbKUX UCTOYHHKOB, B TOM a A, peepar,
B Tpe3eHTaIHS
gucie  MyOJMYHO  MPEACTABIATh  PE3YJNbTaThl  NMPOSKTHOH  HIIH HCbMEHHAs paboTa

KCCIIeJ0BAaTEIbCKOM ACATCIIbHOCTH, TIPHU 3TOM TI'PAMOTHO HCIIOJIb30BATh

M3y4YEeHHBIH TOHATHUHHBIM anmapaT Kypca (U3UKH, COIPOBOXKAATH
BBICTYIUICHHE [TPE3CHTALIUEH;

HUCIOJIL30BaTh npu BBINIOJIHCHUH y4eOHBIX 3afaHuii HaOIOIEHKE, YCTHBIN OTBE]
Hay4YHO-ITONYJIIPHYIO JIuTEpaTypy (uznueckoro COJIEPKaHUS, AoKnat, peepar,

CIIpaBOYHbIE MaTepHualbl, pecypchl cetu MHTepHeT, BraaeTh nmpuéMamu
KOHCTIICKTUPOBaHUSl TEKCTa, MIpeoOpazoBaHusi WHGOpMALUU U3 OITHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

IMPE3CHTalIA
NUCbMCHHAas pa60Ta

IPY BBIIOJHEHNUH YUYE€OHBIX MPOEKTOB U MCCIECIOBAHUN (PU3MUECKUX

MPOIIECCOB pacHpeneNaTh OOS3aHHOCTH B TpPYIIE B COOTBETCTBUHU C

HaOJII0ZICHUE, YCTHBIN OTBE]
nokiaa, pedepar,




MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUThH 32 BBHIIIOJIHEHUEM TUIaHA JIEUCTBUM U
KOPPEKTUPOBATh €ro, OIICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIHLHOCTH
TPYIIIBI, BBICTPAWBATh KOMMYHHKAaTHBHOE B3aWMOICHCTBUE, MPOSBIIS
FOTOBHOCTb pa3peiiaTh KOH(IUKTHI.

IIPE3CHTALHS
MMCbMEHHAas paboTa

HToroBnie IJIAHUPYEMBIC PE3YyJIbTATHI 110 (1)u3mce.

Jran popMupoBaHus: 9 Kiacc
Cnncok HTOTOBBIX IVIAHUPYEMbIX Pe3YJbTATOB:

Cnoco0
OLICHKH

UCIIOJIB30BaTh IIOHATHUS: CHCTEMa OTCYETA, MaTepuaibHas TOYKa,
TPAeKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOro IBMXKEHHUS, nedopmanus
(ympyrasi, miacTHYeckas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3Ku, LIEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSHKECTHU TBEPJOTO Tea, paBHOBECHE, MEXaHHMUECKUe KoJjeOaHHs U
BOJIHBI, 3BYK, HMH(Pa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJjia SJIEKTPOMArHUTHBIX BOJIH, CBET, OM30PYKOCTh U JaTbHO30PKOCTb,
CTIEKTPBI UCITYCKaHHsI U TIOTJIONIeHHS, anb(a-, 6eTa- U raMMa-u3IydeHus,
M30TOIIbI, SIEpHAsl SHEPTreTHKA;

VY CTHBINA OTBET
[Tucpmennas pabora

pacro3HaBaTh MPOSIBICHUE HW3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpyXaroleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B IPUPOJIE:
MPUINBBI U OTJIMBBI, IBH>KeHHE TU1aHeT COTHEYHOW CUCTEMbI, PEaKTUBHOE
NIBUOKEHUE JKMBBIX OPraHU3MOB, BOCHPHUATHUE 3BYKOB KMBOTHBIMH,
BEMJICTPSACEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 5XO0, IBETa TEll,
ONTUYECKUE SBJICHHUS B TMPHUPOJC, OMOIOTHMYECKOEe JICHCTBUE BUIAMMOTO,
YIbTPaUOIETOBOTO ¥ PEHTTCHOBCKOTO H3JIyYEHUU, €CTECTBEHHBIH
PaaNOaKTUBHBIN (OH, KOCMHUYECKHE JIy4H, PATUOAKTUBHOE H3IIyUCHHUE
MPUPOJHBIX MHUHEPAIOB, JACHCTBUE pAJUOAKTUBHBIX H3JIYyYEHUH HA
OpraHM3M 4YeJIOBEKa), MPH ATOM IMEpPEeBOAMTH MPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIACNATh CYIIECTBEHHBbIE CBOMCTBa (MPH3HAKU) (UINUECKUX
SIBIICHUIA;

Y CTHBIN OTBET
[Tucemennas padota

ONKCHIBATh HW3yUCHHBIC CBOWCTBA Tel M (PU3MUYECKHUE SIBICHMUS,
MCTIONB3Ys (PU3NYECKHE BEITUMIMHBI (CPEIHSSI © MTHOBEHHAS CKOPOCTD Tela
[py HEPAaBHOMEPHOM JBW)KEHHUH, YCKOpPEHHUE, IepeMelleHue, IMyTh,
yIJIOBask CKOpPOCTb, CHJIa TPEHHS, CHJIa YIOPYTOCTH, CHJIAa TSKECTH,
YCKOpPEHHE CBOOOJHOTIO NaJeHHs, BeC Tela, UMIYJbC Tela, HUMITYJbC
CHJIBI, MEXaHWYecKasi paboTa U MOIIHOCTh, OTEHIMAIbHAS SHEPTUs Tea,
MOJHATOrO HAaJ MOBEPXHOCTBIO 3€MJIM, NOTEHLUAIbHASI DHEPTUs CXKATOU
MPYXUHBI, KUHETUYECKAs DHEprus, IIOJIHAsS MEXaHU4YecKas DJHEprusl,
MepuoJl ¥ 4acToTa KojleOaHuil, ATMHa BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEJIOMIIEHUS CPEAbl), IPU ONUCAHUU
NpPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICT HCIIONB3YEMBIX BEJIWYHH,
0003HAUCHUS U €OUHUILBI (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI,
CBSI3bIBAIOIME JAHHYIO (PM3UUYECKYIO BEJIWYHMHY C JAPYTMMH BEIMYMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIUYMH;

VY CTHBIA OTBET
ITucemenHas paboTa

XapaKTCPU30BaATh CBOMCTBA TCII, (bI/I3I/I‘leCKI/IC SABJICHUS U IIPOLCCCHI,

IMCIIOJIb3Ysl 3aKOH COXpPaHCHUA SHCPIrur, 3aKOH BCCMHPHOI'0 TATOTCHUA,

Y CTHBINA OTBET
[Tucemennas padora




MPUHIUI CYNEPIO3UIIMN CWJI, TMPUHIUI OTHOCUTENbHOCTH [ anuies,
3aKOHbI HBIOTOHA, 3aKOH COXPaHEHHUS HUMITYJbCa, 3aKOHBI OTPAXEHUS M
[PEIOMIIEHHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOI0 M MAaCCOBOIO UUCEI
MpH SIIEPHBIX peakUUsX, IpU 3TOM (GopMyIHpoBaTh 3aKOH U 3aMUCHIBAThH
€ro MaTeMaTU4YeCKOE BhIPAKEHUE;

pewmath pacy€THble 3agaud (OmMparoIuecs Ha cucremMy u3 2-3
YPaBHEHMIA), UCIIOJIB3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIW3a YCJIOBMs 3aJaud 3allMChIBATH KPATKOE
YCIIOBHE, BBISBIISITH HEIOCTAIONIME WM M30BITOUHBIC JaHHBIC, BEIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUS], TPOBOJUTH PACUETHI U
OLICHUBAaTh  PEATUCTUYHOCTh  MOJYYEHHOTO

3HaueHus: (U3NYEcKo

BCIIMYHHBI,

Y CTHBINA OTBET

[TucemenHnas pabota

O0BSICHATH (pU3MUYECKHE MPOLIECCH U CBOICTBA T, B TOM YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIITH
MPUYMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C HCIHOJBb30BaHMEM 2—3 U3yYEHHBIX CBOWCTBA (PU3MUECKUX
SIBICHUH, (PM3MUECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

Y CTHBIN OTBET

[TucemenHas pabota

pacno3HaBaTh MPOOJIEMbI, KOTOPble MOXKHO PEHIMTh IMPU MOMOIIH
(U3NYEeCKUX METOJOB, MCIOJIb3YSl OINMCAHUE HCCIIEOBAaHUS, BBIIENATH
[IPOBEPAEMOE  IPEANOI0KEHUE, OLEHUBATH IPABUIBHOCTh IOPAIKA
[IPOBEICHKUS HCCIENOBaHUA, IMPOBOAUTL BBIBOIBI, HHTEPIPETUPOBATH

PC3yJIbTAThI HaGJIIOI[CHI/Iﬁ " OIIBITOB,

VY CTHBINA OTBET

[TuceMmennas paborta

MMPOBOAWTL OIIBITHI I10 Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBICHUM WIIH
(u3MYeCKUX CBOMCTB Ted (M3ydeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHA
COXPAHEHHUs HSHEPruM, 3aBUCHUMOCTh NEpHoAa KoJeOaHUU NPy KHUHHOIO
MadTHHUKa OT MACCBhI I'py3a " JKECTKOCTHU IPY>KHUHBI 1 HE3aBUCUMOCTE OT
AMIUTUTYAbl MAJIBIX KOJI€OaHUH, IPSAMOJIMHEHHOE pacIpOCTPAaHEHUE CBETA,
pasyiokeHHe Oesoro cBera B CIEKTp, U3yueHHE CBOWCTB M300pa’keHHs B
[UIOCKOM 3€pKaje M CBOWCTB M300pakeHHUs IpeaMmeTra B coOHparoiien
TMH3€, HAOIIOJEHUE CIUIOIIHBIX M JHMHEHYAThIX CIIEKTPOB M3IyUYeHHS):
CaMOCTOSITENILHO ~ COOMpAaTh U30BITOYHOTO

YCTQHOBKY U3 Habopa

000pyT0BaHUs, ONMBITA W  €r0

(hopMyJTHPOBATH BHIBOJIHI;

OIIHUChIBATH X0n4 PC3YyJIbTaThI,

VY CTHBIA OTBET
[Mucemennas padora

Habmroneune

NPOBOJUTh TPU HEOOXOJMMOCTH CEpHUI0 TMPSMBIX HW3MEPEHU,
OTpeneNisisi CpeqHee 3HAYCHHE W3MepseMON BEIWYHHBI  ((OKYCHOE
paccTostHUE coOuparoliel JIMH3bI), OOOCHOBBIBATH BBIOOP CIOC004]
M3MEpEeHus (M3MEPUTENBHOTO MPpUOopa);

VY CTHBINA OTBET

[TucemenHas paborta

IPOBOJIUTH HCCIICOBAaHHE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C
VICIIOJIb30BAaHUEM TNPAMBIX HM3MEpPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU
NPy PaBHOYCKOPEHHOM [BM)KCHHUH 0€3 HAayaJIbHOW CKOPOCTH, MEpUOJa
KojeOaHUN MaTeMaTUYecKOro MasTHUKAa OT JJUMHBl HUTH, 3aBUCHMOCTH
yIJla OTPAKEHHsI CBETa OT YIVIa MAJCHMs U yria IPeIOMJIEHHUs OT YIUa
MajieHus): IUJIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSITENIBHO
bukcupoBath  pe3yJbTaThl

cobupatp

YCTaHOBKY, HOHy‘IGHHOﬁ 3aBUCUMOCTH

(I)I/ISI/ILIGCKI/IX BCJIIMYHH B BUAC Ta6J'II/II_[ n l"pa(bI/IKOB, MMPOBOAWTH BBIBOJHBI IIO|

VY CTHBIA OTBET

[Mucemennas padora




pe3yJibTaTaM MCCIIEI0BaHuUs;

MPOBOJANTH KOCBEHHBIE M3MEPEeHUs (HU3MUECKUX BEIUUMH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tella TpHU PaBHOYCKOPEHHOM JBM)KCHUU,
YCKOpEHHE CBOOOIHOTO MaJeHUusi, KECTKOCTh MPYKUHBI, KOIPPHUIHEHT
TPEHUSI CKOJBKCHHsS, MEXaHHueckas pabdoTa M MOIIHOCTh, YacToTa H
neproj; KojneOaHWi MaTeMaTUYecKOr0 U TPYXKHHHOTO MAasTHHKOB,
ONTHYECKass CWJa COOWparIIeld JIMH3BI, PaJUOaKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh 3KCICPUMEHTAIBHYIO YCTAHOBKY U
BEITIOJIHATh M3MEPEHHUs, CICAys MPEIJI0KCHHOW HHCTPYKIIMH, BBIYUCIIATH
BHAYEHUE BEJIMYMHBI U AaHAJU3UPOBATH MOIYYECHHBIE PE3YJIbTAThl C YUETOM
BaJaHHOM MOTPEIIHOCTH U3MEPEHUH;

Y CTHBINA OTBET
[Tucemennas padota

cobmoIaTh TpaBHiIa TEXHHKH Oe30macHOCTH Tpu  paboTe ¢
T1abopaTOPHBIM 000PYIOBAHUEM;

Y CTHBINA OTBET

pa3nuyaTh OCHOBHBIC MPU3HAKU W3YYEHHBIX (PU3UUECKUX MOJEINeil:
MaTepraibHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, TOYEUHBIH HCTOYHHK
CBETa, Jy4, TOHKas JIMH34, IUIAHETApHAas MOJEIb AaToMa, HYKJIOHHAas
MOJIEIb aTOMHOTIO s11pa;

Y CTHBIN OTBET
[TucbmenHas pabota

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C HMCIOJH30BAHHEM MX OMHUCAHHS (B TOM YHUCIE:
CIIUJOMETP, NATYUKHU TMOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
PXOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOII, JTO3UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYCCKUX SBJICHHUA W HEOOXomUMbIe (DU3HUYECKUE
BaKOHOMEPHOCTH;

Y CTHBIN OTBET
[Tucemennas pabota

UCIIOJIb30BAaTh CXEMbl W CXEMATHYHBIC PHCYHKH HW3yYEeHHBIX
TEXHUYECKUX YCTPOWCTB, H3MEPUTEIBHBIX MPHUOOPOB U TEXHOJIOTHUECKUX
NPOIIECCOB TPU PEIICHUH Y4YeOHO-NIPAKTUYECKUX 3ajad, ONTHYCCKHE
CXEMBI ISl TOCTPOSHHSI M300paKCHUH B TUIOCKOM 3€pKajie U COOMparoIien
TTUH3E;

Y CTHBINA OTBET
[Tucemennas padota

NPUBOJUTh TPUMEPHI (HAXOAWTh HWHPOPMAIMIO O MPHUMEPAX)
[PaKTUYECKOIO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
PKU3HM JIJI 0OecTieueHHsl O€30IacCHOCTH NpH O0palieHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3IIOPOBbSI W COOIIOICHUS
HOPM SKOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIICH cpe/ie;

Y CTHBIN OTBET
ITucemenHas pabora

OCYIIECTBIISATh MOUCK MHpopMauu B MHTEpHETE, CaMOCTOSATEIHHO
(dbopMynupysl TOMCKOBBIM  3alpoc, HAXOAWTh MYTH OMpEeIICHUs
ITOCTOBEPHOCTH TOTYYCHHOH WH(POPMAIMM HA OCHOBE HMEIONIUXCS
BHAHWUU U TOTIOJHUTEIbHBIX UCTOYHUKOB;

HaO0II0ICHHE,
YCTHBIM OTBET: IOKJIAJI,
pedepar, npe3eHTanus

WCITI0JIB30BaTh npu BBITIOJTHCHUH y4eOHBIX 3a1aHU
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy, CIPAaBOUYHBIE MaTepuajbl, PECYpChl
cetu UMuTepHer, BnajeTb nNpU€MaMHU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

HaOJII0IeHHE,
YCTHBIN OTBET: JOKJIaI,
pedepar, npe3eHTarus,

UChbMEHHas paboTa

pasnuyarhb ABJICHUS (paBHOMEpHOE " HEPaBHOMEPHOE
NpSIMOJIMHEMHOE ~ JIBUJKEHUE,  PaBHOYCKOPEHHOE  IPSIMOJUHEIHOE
NBUKEHHE, CBOOOJHOE TMAaJIEHUE TeJ, PaBHOMEPHOE JIBUJKEHUE IIO

HaO0II0ICHHE,
YCTHBIM OTBET: JIOKJIAJI,
pedepar, nmpe3eHTanus,

MChbMEHHAas paboTa




OKPY)KHOCTH,  B3aUMOJEHCTBHE  TeJl,  pEaKTHBHOE  JBIDKCHHE,
KoJleOaTebHOEe JBI)KEHUE (3aTyXarollde M BBIHYXIEHHBIE KOJeOaHWUs),
PE30HAHC, BOJHOBOE [BIDKEHHE, OTPaKCHHWE 3BYKa, MPIMOJIHMHEITHOE
pacnpocTpaHeHne, OTPaKeHNE U MTPETOMIICHHE CBETA, TOJTHOE BHYTPEHHEE
OTpa)KEHHE CBETa, pa3lOoKEHHE OeNoro CBeTa B CIEKTP M CIOXKEHHE
CIIEKTPaJIbHBIX I[BETOB, JAHUCTIEPCHS CcBeTa, €CTECTBEHHAsI
PaTMOAaKTUBHOCTh, BO3HUKHOBEHHE JTMHEWYATOr0 CIEKTPa U3IyUYeHHS) IO
ONHCAaHUIO HX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
NEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

co3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOILEHHUS HA HE\{GJTPOJICHHG,
YCTHBIM OTBET: JOKJIA,
. - pedepart, npe3eHTaIus;,
MPENCTABIATE  PE3yJbTaThbl  MNPOEKTHOM MM HCCJIEI0BATEIbCKOH NUChbMeHHas paboTa

OCHOBC HH(bOpMaHI/II/I nus3 HECKOJBKHX UCTOYHHUKOB, HY6J'II/ILIHO

NeSTebHOCTH, TMPH 3TOM TPaMOTHO  HCIOJb30BaTh  M3Y4EHHBIH
MOHSATUHHBIA ammapaT HM3y4aeMoro pasneia (pU3MKA H COMpPOBOXIAThH
BBICTYIJICHHE MpPE3CHTAIlMed ¢ Y4ETOM OCOOCHHOCTEeW ayIuTOpHU
00yYJaromuXCs.

2. TpebGoBaHus K BHICTABJIEHHUI0O OTMETOK 32 IPOMEKYTOUHYIO ATTECTAIUI0

s ycmuvix omeemog onpeoensiiomes ciedyloujue Kpumepuiu OYeHokK:

Ounenka «5» CTaBUTCA B TOM Clydae, €CJIM YYalIUICs MOKa3bIBACT BEPHOE NMOHHUMAHUE
(hu3HUECKOl CYNTHOCTH pPacCMaTpPUBACMBIX SIBJICHHA M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA,
JAe€T TOYHOE OMpEEICHUE U MCTOJKOBAHME OCHOBHBIX TOHSTHI, 3aKOHOB, TEOPUM, a TaKKe
MpaBUJILHOE ONpeaesieHne (PU3NYECKNX BEIMYMH, HMX CJWHHWI[ U CIIOCOO0B W3MEpEHUS,
MPAaBUJIBHO BBITIOJHSAET YEPTEKHU, CXEMbl U TpadUKU; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COTIPOBOXKAAET paccKka3 HOBBIMU MPUMEPAMH, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYyallMH MpU
BBIMIOJTHEHUH TPAKTUYECKUX 33JaHUN; MOXKET YCTAaHOBHUTH CBSI3b MEXKAY H3y4aeMbIM U paHee
U3YYEHHBIM MaTepHUajoM MO Kypcy (DM3HKH, a TAK)Ke C MaTepUaIOM, YCBOCHHBIM MPH U3YYECHUU
JIPYTUX MPEAMETOB. YYallUiicsl CUCTEMAaTUUECKH MOKA3bIBAET 3HAHUS HE TOJIBKO MPOTPAMMHOI0
MaTepuaia, HO U 3a IpeeIaMu pOorpaMMmBbl.

Ouenka «4», eciy OTBET YUYEHHKA YJIOBJIETBOPSICT OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha
OIICHKY «5», HO JaH 0€3 HCIOJb30BaHMs COOCTBEHHOTO TIIIaHA, HOBBIX MPUMEPOB, 0O€3
IPUMEHEHUs 3HAaHUM B HOBOM cHUTyaluu, 0e3 HCIIOJIb30BAHMS CBSI3€H C paHee H3YUYEHHBIM
MaTepuajoM W MaTepuajoM, YCBOCHHBIM INPU H3YYEHUHU APYTUX MPEIMETOB; €CIM ydalluhcs
JOTIYCTHII OJIHY OIIMOKY MM He OoJiee IByX HEJJOYETOB U MOXKET UX UCIIPABUTH CAMOCTOSTEIHHO
WK C HEOOBIION MOMOIIBIO YUUTES.

Ouenka «3» cTaBUTCS, €CIM YyYallMiicsd TMPAaBUIBHO TMOHUMAET (DU3MUECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SBJICHUHM W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAEIbHBIC TPOOECIHI B
YCBOGHUU BOMPOCOB Kypca (U3UKH, HE TMPENITCTBYIONINE JaJbHEHIIIEMY YCBOEHUIO
MPOrPpaMMHOTO MaTepHuaia, YMEEeT NMPUMEHSTh TMOJyYCHHBbIC 3HAHUS TPU PEIICHUH MPOCTHIX
3a/1a4 ¢ UCTIIOJIb30BaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIHSAETCS MPU PEIICHUH 3a7a4, TPEOYIOITNX
npeoOpa3oBaHUsT HEKOTOPHIX (OpMyI; AOMYCTHI HEe Oojiee OAHOW TpyOoOil OmuUOKH W JABYX
HEJI0YeTOB, He OoJiee oHOM rpy0oit U 0THON HerpyOoil ommOKkH, He Oosiee NBYX-TPeX HErpyObIX
OIIMOOK, OTHOM HETpyOOoii OMMUOKY U TPEX HEJOUETOB; TOMYCTUII YEThIPE UITU MSTh HEJJOUETOB.



OueHka «2» CTaBUTCS, €CJIM YYAIIUHCS HE OBJIAJIe] OCHOBHBIMU 3HAHUSIMHU U YMCHHUSIMH B
COOTBETCTBUH C TPEOOBAaHUSAMH IMPOrPaMMBI M JOMYCTWJI OOJbIE ONIMOOK M HEIO0YETOB, YeM
HEOOXOIMMO U OLIEHKHU

Oyenka nuco MeHHbIX KOHMPOJIbHLIX pAOOm.:

Ouenka «5» craBUTCS 3a pabOTY, BBHIITOJIHCHHYIO TTOJHOCTHIO 0€3 OmMOOK W HET0YETOB.
VYyamuiics cucTeMaTu4eckd IEMOHCTPUPYET MPaBUIHHOE BBHIMOJIHEHHE KOHTPOJIBHBIX DPaboT,
BBITIOJTHEHHOE Ha BHICOKOM YPOBHE C TBOPYECKHUM IMOAXOIOM.

Ouenka «4» ctaBUTCS 3a pabOTy, BBIOIHEHHYIO MOJTHOCTHIO, HO TIPU HAIMYUU B HEW HE
0osee ogHOM HETpyOOii OMMOKK U OJJHOTO HEeJoUYeTa, He 00Jiee TpeX HEA0UYETOB.

Onenka «3» CTaBUTCS, €CIU yUYEHHUK MPABHILHO BBIIOIHHUI HE MeHee 2/3 Bceil paboTh
WM JIOMTYCTHJI He OoJiee OJHOM TpyOoi OmMOKM U ABYX HEIOYETOB, HE Oojiee OAHON TpyOoi n
OJIHOM HerpyOoil omuOKku, He 6ojiee TpexX HErpyObIX OINOOK, 0HOM Herpy0Ooi ommOKu U Tpex
HEJ0YETOB, IPU HATMYUU YEThIPEX-MATH HEJ0UYETOB.

Ouenka «2» CTaBUTCS, €CJIM YHUCIO OUIMOOK M HEAOYETOB MPEBBICHIIO HOPMY ISl OLICHKH
«3» U MPaBUIILHO BHITIOJHEHO MeHee 2/3 Bcel paboThl.

Oyenxa npakmuyeckux pabom:

OueHnka «5» CTaBUTCA, €CJIM YyYalIWics BBIOJHAECT pPadOTy B TOTHOM 0OBEeME C
COONIIOJICHNEM HEOO0XOAMMOW MOCIEeIOBATEIbHOCTH IPOBEACHUSI OINBITOB M HM3MEPEHHIA;
CaMOCTOSITENIbHO W PAalMOHAIBHO MOHTHPYET HEoO0Xoaumoe OOOpYJOBaHUE; BCE ONBITHI
IPOBOJUT B YCJOBUSAX M PEXKHMax, 00ECIEUNBAIONINX MOTYyYSHHE MPABIIBHBIX PE3yJbTaTOB U
BBIBOJIOB; COOJIOAAaeT TPeOOBAaHWS MPAaBHJI TEXHUKH O€30TAaCHOCTH; TMPABHIBHO M aKKypaTHO
BBITOJIHSET BCE 3aMKCH, TaOIHIIbI, PUCYHKH, YEPTEKHU, IPaUKH; MPaBUIHHO BBHIMIOJIHSAET aHATIN3
MNOTPEIIHOCTeH. YYalluics CUCTEMAaTHYeCKd JIEMOHCTPUPYET MPABHIBHOE BBINOJIHEHUE
MPAKTHYECKUX pabOT, BHIMOJTHEHHOE Ha BBICOKOM YPOBHE C TBOPUYECKHM MOAXOI0M.

OueHka «4» CTaBUTCS, €CJIHM BBIMOJTHEHBI TPEOOBAHUS K OIEHKE «5», HO OBLIO JOMYIIEHO
NBa-TPHU Helo4veTa, He 0oJiee 0HOM Herpy0Ooil OIMOKY 1 OTHOTO HEI0YeTa.

Ouenka «3» CTaBUTCS, €ClIM padOTa BBHIIOJIIHEHA HE TIOJHOCTHIO, HO 00BbEM BBIIOJTHECHHON
YacTH TaKOB, YTO TIO3BOJIACT TMOJNYYUTh TNPABWIBHBIA pE3yIbTaT M BBIBOJ; €CIH B XOE
IIPOBEJICHUS OTBITA U U3MEPECHHS OBLITN JIOMYIICHBI OITHOKH.

Ouenka «2» cTaBUTCS, €CiIM paboTa BHIIOJHEHA HE MOJTHOCTHIO, U OOBEM BBINOJTHEHHOMN
yacTu paboOThl HE MO3BOJIAET CJAeNaTh MPABUIBHBIX BBIBOJOB; €CIM OIBITHl, H3MEPEHMS,
BBIUMCJICHHSI, HAOIOICHUS] IPOU3BOAMINCH HEMPABUIBHO.

Bo Bcex cnmyuasix OllEHKa CHH)KAeTCs, €CIM YYEHUK He COONIoAan MpaBWiia TEXHUKU
0€30MaCHOCTH.

[lepeuenp ommbOK:

I'pyovie owubdru

1.He3nanue onpeneneHnil OCHOBHBIX MOHSATHNA, 3aKOHOB, MPABUJ, OCHOBHBIX IMOJOKEHUN
Teopur, (GOpMyJ, OOIIECTIPUHATHIX CHUMBOJIOB 0003HA4YCHHS (DPU3NYECKUX BEJIMYWH, €IUHHUII
U3MEPEHHUS.

2.HeymeHue BbIICTUTH B OTBETE TJIABHOE.

3.Heymenune npuMeHsITh 3HAHUS TSI PEIICHUS 3a/1a4 U 00bsCHEHUS! (PU3NYECKUX SBICHUH.

4.HeyMeHue 4nuTaTh U CTPOUTH TpadUKU U TPUHIUITUATHHBIE CXEMBI.

5.Heymenune mnoarotoBute K paboTe yCTaHOBKY WM JabopaTopHOEe 000pyAOBaHHE,
IIPOBECTH OITBIT, HEOOXOTUMBIC PACUETHI, WJIH UCIIOJIb30BATh MOJyUYCHHBIC JJAHHBIC JIJIS1 BEIBOJIOB.



6.HeOpexxHoe oOTHOIIEHHE K JIaDOpaTopHOMY OOOPYAOBAaHHIO W HU3MEPUTEILHBIM
npudopam.

7.Heymenue onpenenuTs MoKa3aHUE U3MEPUTEIHLHOTO prOopa.

8.Hapymenue TpeOboBanuii mpaBui 6€30MaCHOrO TPyZa MPH BINOJIHEHUN YKCIIEPUMEHTA.

Hezpybvie owubdku

1.Herounoctr (hopMyJIUpPOBOK, ONpEneIeHU, MOHATHH, 3aKOHOB, TEOPHM, BBI3BaAaHHBIC
HETOJIHOTON OXBaTa OCHOBHBIX NPU3HAKOB OMNPEAEISeMOro IOHATHS, OUIMOKH, BBI3BAHHBIE
HECOOJIIOJICHUEM YCIOBUH MPOBEICHHS OTBITA WK U3MEPEHUI.

2.0mu0KM B YCIOBHBIX OOO3HAUYEHHUSAX HA MPUHIUMNHAIBHBIX CXeMaX, HETOYHOCTH
yepTekei, rpaduKoB, CXeM.

3.Ilpomyck MM HETOYHOE HAMMCAHNE HAUMEHOBAHHUN eIMHUI] (PU3HMUECKUX BEINYHH.

4.HepanuoHaabHbIN BEIOOP X0/1a pELICHHUS.

Heoouemuwi

1.HepanuonanbHble 3aMucy MPH BHIYKUCICHUSIX, HEPALIMOHAIBHBIE TPUEMBI B BHIYMCIICHUH,
npeoOpa3oBaHUU U PEIICHUU 33]1a4.

2.Apudmernueckue OMMUOKU B BBIUMCIEHUSX, €CIAM 3TH OLIMOKM Ipy0O HE HCKaXaroT
pearbHOCTh MOJIyYeHHOTO Pe3ysbTaTa.

3.01nenbHBIE TOTPENIHOCTH B (POPMYITHPOBKE BOIIPOCA WIIM OTBETA.

4.HeOperxHoe BBIIIOJIHEHUE 3aIIUCEH, YepTexeil, cxem, rpaduKoB.

5.0pdorpaduueckre u MyHKTyaIlMOHHBIEC OIIHOKH.

Oyenusanue mecmospbix pabom yUYANIMXCA OCYIICCTBISAETCS B 3aBUCUMOCTH OT
IPOIEHTHOI'O COOTHOIICHUS BHIMOJTHEHHBIX 3aIaHUH.

OnenuBaeTcs paboTa ClIeAyONIM 00pa3oM:

«5» -90 - 100 %;

«4» - 70 — 89 %;

«3» - 50— 69 %;

«2» - 0—49 %.

3. I'padmk KOHTPOJIBLHBIX MEPONPHUSITHI

KonTtposasHoe Tun Cpok npoBeieHus Kuaaccsl
MeponpusTHe KOHTPOJIA
[IpoBepka qomaniHero 3a1aHus Texymmit Ha xaxnom ypoke 5-9
[IncbMeHHBI KOHTPOJIb TemaTnueckuii ITo utoram 5-9
OCBOEHUS paszfelna
TectupoBanue Temarnyeckuii | IIo uToramMm ocBOEHUS TEMBI 5-9
Jlaboparopuas pabota
HaOmronenue
YcTHBIH onpoc: AoKIa, pedepart, Temarnueckuii | IIo uToram ocBOEHUS TEMBI 5-9

MMpC3CHTAlUsA, IMCbMCHHAsA pa60Ta

KonrponsHas padora Hrorossii ITo uToram ocBOEHUS TEMBI 5-9
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