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CHnHCOK HTOTOBBIX IVIAHUPYEMBIX PE3yJbTAaTOB

€ YKa3aHHeM 3TanoB UX (OpMHPOBAHUS U CNIOCOOOB OLICHKH 110 y4eOHOMY NpeAMeTy

«Puzuka»
HToroBbie mi1anHupyembie pe3yJbTaThl 0 (pU3HKe. Cnoco0
Itan gopMupoBaHus: / KJIacC OLICHKH
Cnucok NTOrOBBIX IJIAHUPYEMBIX Pe3yJIbTATOB:
MCIIOJIb30BaTh MOHATHUSA: (PU3HUECKUE U XUMUYECKUE SIBICHUS, Habmonenue

HaOJIF0ICHUE, SKCIIEPUMEHT, MOJICITh, TUIIOTE3a, SAMHUIBI (PU3MYECKIX
BEJIMYKH, aTOM, MOJICKYJIa, arperaTHbie COCTOSIHUS BelecTBa (TBEpIOE,
PKHJIKOE, ra3000pa3Hoe), MEXaHUUECKOe JIBIKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHSI, PABHOICHCTBYIOIAS CHIT,
nedopMmartus (yrpyras, IiIacTHIECKasi), HeBECOMOCTbh, COOOIIAOIINECS
COCY/IBI;

[MucemenHas pabora

pas3nnyath siBieHus (Iuddy3us, TEII0BOEe IBUKEHUE YACTHULL
BEILECTBA, PABHOMEPHOE JBUKEHHUE, HEPABHOMEPHOE JBHKEHUE, NHEPLU,
B3alMOJCIICTBHE TEJ, PABHOBECHE TBEPBIX TEJI C 3aKPEIIEHHON OCBIO
BpaLICHUs, IIepeiada AaBIeHU TBEPABIMU TEIAMU, KUAKOCTIMU U
ra3aMmu, aTMoc(hepHOE AaBJICHUE, IUIABAHUE TEJI, IPEBPAICHUS
MEXaHUYECKOM dHEPrun) 10 ONHUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE PU3NUECKOE SBICHHUE;

[TuceMmenHas pabota

pacrio3HaBaTh [IPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUN B
OKpY’KalolIeM MHUpE, B TOM 4Kcie (pu3nyeckue sBICHUs B IPUPOE:
[IPUMEPBI JBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B )KMBOW U HEXKUBOM
MIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE, BIIUSIHUE
aTMOc(epHOro JaBiIeHMs Ha )KUBOM OpraHu3M, IJIaBaHUE PbIO, pblyaru B
Tesle YeJIOBEKa, IPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B y4eOHY1O,
BBI/IETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHM) (PU3NUECKUX SBICHUM;

VY CTHBIN OTBET
[Tucemennas padora

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBICHUS,
MCTONb3Ys (PU3NYEecKue BEIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA,
BpEMs, IyTh, CKOPOCTb, CPEHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CUJIa TPeHUsl, AaBiieHue (TBEPAOTO Tena, )KUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CHUJIa, MEXaHUUeCcKasi paboTa, MOLTHOCTb, IJIEYO
CUJIBI, MOMEHT CUJIbI, KO (UIIUEHT MOJIE3HOTO JEHCTBHUS MEXaHU3MOB,
KUHETHYecKasl ¥ MOTeHIMAIbHAs SHEPIHsl ), IPU ONMMCAHUU TIPABUIIBLHO
TPaKTOBAaTh (PU3UUECKUI CMBICT UCIOIb3YEMbBIX BEIMYNH, UX
0003HAaYEeHUSI U €MHUIIBI (PU3NYECKUX BETUYHMH, HAXOAUTh (DOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMUUHY C JPYTUMHU BEITHUUHAMH,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

VY CTHBIA OTBET

[Mucemennas pabora

XapaKTepu30BaTh CBOMCTBA Tell, (pu3nUecKue IBJICHUS U MPOLIECCHI,
MCIIOJIB3YS TIPAaBUJIA CIIOXKEHUS CUIT (BJIOJIb OJTHOM MpsiMOii), 3aKkoH ['yka,
3akoH [lackas, 3akoH Apxumena, IpaBUIO paBHOBeCHs pbdara (0s10ka),
«30JI0TO€ IIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUYECKON

HHEPTHUH, IPU 3TOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U

Y CTHBIN OTBET
[Tucemennas padora




BAIMNCBIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC,

00BACHATH (1)I/ISI/I‘IGCKI/IG SABJICHUS, IIPOLECCHI U CBOMCTBaA TCJI, B TOM
YHUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa:
BBIABJIATHE IPUYUMHHO-CIICACTBEHHBIC CBA3H, CTPOUTH 00BsaAcHeHHe u3 1-2
ITOTMYECKHX I1aroB ¢ UCITOJIb30BaHUEM 1-2 HN3YUYCHHBIX CBOMCTBa
(1)I/I3I/I‘l€CKI/IX HBHCHHﬁ, (1)I/I3I/ILI€CKI/IX 3aKOHA UJIK 3aKOHOMEPHOCTH;

VY CTHEIN OTBET
[Tucemennas padora

pemaTte pacyéTHbIE 3a7a4i B 1 -2 1eHCTBUSA, UCTIOIb3Ys 3aKOHBI U
(opMy:ibl, cBA3bIBaIOIINE (PU3NUYECKHUE BEJIMYMHBL: HA OCHOBE aHAIN3a
YCIIOBMS 33J]a4y 3aIMChIBaTh KPATKOE YCIOBUE, ITOJCTABIIATh (PU3NUECKUE
BEJIMYMHBI B (POPMYJIIBI U IPOBOJUTH PACYETHI, HAXOIUTH CIIPABOYHBIC
NaHHbIe, HEOOXOIUMBIE JIUIs peILICHHs 3a/1a4, OLIEHUBATh PEATMCTUIHOCTD
MOJYYCHHOHN (hU3MYECKON BEITMIHHEI,

VY CTHEIN OTBET
[Tucemennas padora

pacrno3HaBaTh NPoOIEMbl, KOTOPbIE MOYKHO PEIIUThH IPU TOMOLIU
(bU3UYECKUX METO/I0B, B OMKUCAHUU MCCIEAOBAHUS BBIICISATH IPOBEpsieMoe
MpenoyiokeHne (TUIoTe3y), pa3iudaTh U HHTEPIIPETUPOBATD
MOJTy4YEHHBIH PE3yJIbTaT, HAXOUTh OLIMOKH B XOJI€ OIbITa, TPOBOAUTD
BBIBO/IbI [10 €70 PE3YJIbTATAM;

VY CcTHBIN OTBET
[Tucemennas padora

IIPOBOAMTD OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBICHUMN WU
(U3UIeCKUX CBOMCTB Tell: (POPMYIHPOBATH IPOBEPSEMbIE
[IPEI0JIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJI0AKEHHOI0 000pyA0BaHNUS,
3aMKChIBaTh XOJ1 OMbITa U (POPMYITHPOBATH BHIBOIBL;

VYcTHBIM OTBET
[Tucemennas padora
JlabopaTtopHnast pabota

BBINOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela,
00BEMa, CUJIBI M TEMIIEpaTyphl C UCIOIb30BAHUEM aHAIOTOBBIX U
U(POBBIX PHUOOPOB, 3aMUCHIBATH TOKA3aHUs TPHOOPOB € yUETOM
3a/laHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

[IpakTuueckas pabora
[Tucemennas padora

MPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOM
BEITMYMHBI OT APYTON C UCTIOJIB30BAHUEM TIPSIMBIX U3MEPEHUI
(3aBUCUMOCTHU MTyTH PAaBHOMEPHO JABUXKYIIETOCS Tella OT BPEMEHH
IBUKEHUS TEJla, CUIIbl TPEHUSI CKOJIBKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEHN TN M HE3aBUCUMOCTH CHIIBI TPEHHS OT
IO COMPUKOCHOBEHMS TEJI, CUIIbl YIPYTOCTH OT yIJIMHEHUS
MPY>KUHBI, BEITAIKUBAIOIIEH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Tea U
OT TUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJia, OT
rTyOWHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUH TIJIaBaHUS TEJl, YCIOBUI
[paBHOBECHS pbluara u 0JIOKOB, y4acTBOBATh B TJIAHUPOBAHUH YU4EOHOTO
MCCIIeI0BAaHMS, COOMPATh YCTAHOBKY M BBITIOIHSATH U3MEPEHUS, CIETYS
MpeJI0KEHHOMY TIaHy, (PUKCHPOBATh PE3yIbTAThI MOJTYICHHON
3aBUCHUMOCTH (PU3UUYECKUX BETUYHMH B BHJIE TIPEIOKEHHBIX TaOIUIl U
rpaduKoB, MPOBOJIUTH BHIBOBI IO PE3yJIbTaTaM MCCIEIOBAHUS;

VY CTHBIN OTBET
[TucbmenHas pabota
JlaGoparopHas paboTa

IIPOBOJAUTH KOCBEHHBIE U3MEpPEHUsI GPU3NUECKUX BETUYHH
(TJIOTHOCTH BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJla, CUJIa TPEHUs
CKOJIbXKEHUS, JaBICHUE BO3AyXa, BEITAIKUBAOIAs CHIIA, ICUCTBYIOIIAs Ha
MOTpYyXEHHOE B KHUAKOCTh TeJ0, KOA()(PUIIMEHT MOJIe3HOr0 NeHCTBUS

VYcTHBIN OTBET
[Tucemennas padora
[IpakTuueckas pabora




[IPOCTBIX MEXAHU3MOB), CIEAYs NPEII0KEHHOW HHCTPYKLUU: IIPU
BBITTOJIHEHUH N3MEPEHUH cOOUPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYMCIIATH 3HAYEHUE UCKOMOM BEJINYMHBI;

cOOJIIOIaTh MpaBHJIa TEXHUKH OE30MTACHOCTH MIPU paboTe ¢
mabopaTOpHBIM 000PYIOBAaHUEM;

HaoOmronenne

UMETb MPECTABICHNUE O IPUHIUIAX JICHCTBUA TPUOOPOB U
TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, THHAMOMETP,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, PhIYar, MOABUKHBINA 1 HETIOABHKHBII
0JI0K, HAKJIOHHAs TIOCKOCTb;

Y CTHBIN OTBET
[Tucbmennas padora

XapaKTepu30BaTh MIPUHLUIIBI AEHCTBHS U3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOUCTB C UCIOIb30BAHUEM UX OIMCAHUS (B TOM YHCIIE:
MOJLIMITHUKY, YCTPOMCTBO BOAOIIPOBOA, TMAPABIMYECKHAN IIpece,
MaHOMETp, BBICOTOMED, MTOPLIHEBOM HACOC, ApPEOMETP), UCIIONb3Ys 3HAHUS
0 CBOICTBaX (PM3MUYECKUX SIBICHUH M HEOOXOIUMBIE (PU3NICCKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

Y CTHBIN OTBET
HaOmronenue

NPUBOJIUTH TIPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPAX )
MPaKTUYECKOTO MCIIOJIb30BaHMsI (DU3MUYECKIX 3HAHHI B TIOBCEAHEBHOM
PKU3HH JIJIs1 0OecrieueHus 0€30MMacHOCTH IIPH OOpaIleHUH ¢ MpUuOopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3I0POBBS M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTIOBE/ICHUS B OKPYXKArOIIeH cpere;

VY CcTHBIN OTBET
[Tucemennas padora

OCYLIECTBIISATH 0TOOpP UCTOYHUKOB MH(pOpMaluu B IHTepHETE B
COOTBETCTBUU C 3a/laHHBIM ITIOMCKOBBIM 3alIpOCOM, HAa OCHOBE UMEIOLIUXCS
SHAHUW U yTEM CPABHEHUSI Pa3IMUHbIX UCTOYHUKOB BBIJEISTh
MH(OPMALINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITh
HEI0OCTOBEPHOMU;

Hab6nronenue, pedepar,
YCTHBIA OTBET

UCIIOJIb30BaTh NMPH BBHITIOJTHEHUH YUEOHBIX 3aJaHUN
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYpy (HU3HUECKOI0o COJAepKaHus,
CIIpaBOYHBIC MaTEpHaIIbI, pecypchl ceTn VIHTepHET, BiaaeTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl UH(POPMALIUK U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

HaboieHue, pedepar,
JOKJIa/1, Ipe3eHTalus
YCTHBIN OTBET

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIEC U YCTHBIE
COOOIIIEHNsI HA OCHOBE 2—3 UCTOYHUKOB MH(GOPMAIUH, B TOM UHCIIE
MyOJIMYHO MPOBOJUTH KPAaTKUE COOOIICHHSI O pe3yIbTaTax MPOEKTOB MU
y4eOHBIX HCCIEAOBAHUMN, IPU ATOM I'PaMOTHO HCIIOIb30BaTh U3yUEHHBIN
MOHSTUIHBIN anmapar Kypca (pU3uKH, COTPOBOXKAATH BBICTYIUIICHHUE
MpE3EHTALNEH;

YCTHBIN OTBET
HaboieHue, pedepar,
TOKJIaJ|, IPE3EHTaLUs
nucbMeHHasi paboTa

MIPH BBITIOJTHEHNUN YY€OHBIX MMPOEKTOB U UCCIICTOBAHMI
pactpenensaTb 00s3aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTaBICHHBIMHU
3azayaMu, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHa JEHCTBUM, OLIEHUBATh
COOCTBEHHBII BKJIAJ] B ACITEILHOCTD TPYIIIbI, BRICTPAHBATH

KOMMYHHUKATHBHOC B3aI/IMO):[CI>'ICTBI/IC, YUUTBhIBAsI MHCHUC OKPYIKAIOMIUX.

Y CTHBIA OTBET
[IpoexTHas pabota




HNTorosmplie miianupyembie pe3yjbTaThl 0 Gpusnke.
Jrtan ¢popmupoBanus: 8 Kjiacc
Cnucok MTOrOBBIX IVIAHMPYEMBIX Pe3yJIbTATOB:

Cnoco0
OLICHKH

[IpenmerHbie pe3ynpTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y 00yUAIOIINUXCS YMEHUH:

UCIIOJIb30BaTh IIOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE
NIBJKEHHE AaTOMOB W MOJIEKYJ, arperarHbleé COCTOSIHUSI BEILECTBa,
KpUCTAIJIMYECKHE U aMOp(HbIE Tela, HACBHIIMIEHHBIM M HEHACBHIIICHHBIN
rap, BJIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPTHUsl, TEIJIOBOU
[IBUTaTEeNb, JIEMEHTAPHBINA 3JEKTPUUYECKUN 3apsijl, JIEKTPUUYECKOE IOJIE,

Y CTHBIA OTBET
Ha0mronenune
[TucemenHnas pabora

TEIUIonepeaya, TEIUIOBOE paBHOBECHE, CMAvMBaHWE, KaIllMJUISIPHBIC
SIBIICHHS,
(oTBepaEBaHKE),

HUCIIapCHUC, KOHACHCAIUSI,

TCILIOIICpCaada

IUTaBJICHUE, KPUCTAIUIU3AIMS
(TEerIonpOBOTHOCTD,

KOHBCKIIMA, I/I3J'Iy‘ICHI/IC), QJICKTpHU3alHAa TCI, BSaHMOHCﬁCTBI/IC 3apsa10B,

KHIICHHUC,

HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKAd, KOPOTKOC 3aMBbIKAHHC, B3aHMOHeﬁCTBHe
MarauToB, I[GﬁCTBHG MAaroMTHOro 1moJjid Ha HOPOBOJHHUK C TOKOM,
QJICKTPOMAaruuTHasA I/IHIIYKIII/UI) M0 ONMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/I3I/IqCCKOG SIBJICHUC,

[MPOBOJHUKU W  JIUDJIEKTPUKH, TOCTOSIHHBIA JJIEKTPUYECKUUA  TOK,
MarHUuTHOE MOJIE;
paznuuath  sBJIEHUS ~ (TEIJIOBOE  pacHIMpEHHE ©  CXKaTue, VYcCTHBIN OTBET

[Tucemennas padora

pacmo3HaBaTh TPOSBICHHEC W3YYCHHBIX (PU3NYCCKUX SBJICHUU B
OKpYXarollleM MHpe, B TOM 4ucie (U3MUecCKHe SIBIECHUS B MPUPOIE:
MOBEPXHOCTHOE HATSHKEHWE M KalWUISIPHbIE SBJICHUS B MPUPOJE,
KpUCTaulbl B mpupoje, uznydeHue CoJlHIA, 3aMep3aHHe BOAOEMOB,
Mopckue Opu3bl, 00pa3oBaHKe POCHI, TYMaHa, MHES, CHETa, DIEKTPUIECKUE
SIBJICHHSI B aTMoOcC(epe, IJIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
mosie 3eMiIH, Jpeiid TOJIIOCOB, POJIb MATHUTHOTO TIOJS JJIs KU3HH Ha
3emiie, MOJISIPHOE CUSHUE, TIPU ATOM NIEPEBOJIUTH MTPAKTUUYECKYIO 33/1auy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOWCTBA (NMPU3HAKK) (U3HUUECKUX
SIBIICHMI;

VY CTHBIA OTBET
[Tucemennas padora

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (DU3HUECKHUE SBIICHUS,
MCTIONB3YSl (hU3MUECKHe BEIMYMHBI (TeMIlepaTtypa, BHYTPEHHSS SHEPrus,
KOJUYECTBO TEIIOTHI, YJENbHAs TEIIOEMKOCTh BEIECTBA, YJeIbHas
TEIJIOTa TUTABJICHHS, YJelbHas TeIIoTa MapooOpa3oBaHUs, yAelbHAs
TEIJIOTa CTOpaHusl TOIUIMBA, KOA(PPHUIIMEHT TOJE3HOTO  JIEWCTBHS
TETJIOBOM MAaIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa, DJICKTPUUECKHI
3apsAll, CWIa TOKAa, DOJIEKTPUYECKOE HaNpsDKEHHE, COMPOTHBIICHUE
MPOBOJHMKA, YICIbHOE COMPOTUBICHHUE BEIIECTBA, PadOTa U MOIIHOCTh
DIIGKTPUYECKOTO  TOKa), TpPU OMHCAHUM TMPABHIBHO  TPaKTOBATh
(bU3MYECKU CMBICT MCIOJB3YEMBIX BEIMYMH, 0003HAYCHHS] M €IMHUIIBI
(U3UYECKUX BEIUYUH, HAXOIUTh (HOPMYIBI, CBS3BIBAIOIINE JIaHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYWHAMH, CTPOUTH Tpaduku

N3Y4YCHHBIX 3aBHCHUMOCTEH Q)HSI/I‘{GCKI/IX BCJINYNH,

Y CTHBIA OTBET
[Mucemennas pabora




XapaKTepu30BaTh CBOICTBA Tell, (PU3UYECKUE SIBICHUS M MPOLECCHI,
MCIIOJIb3YSl OCHOBHBIC ITOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpHUU
CTPOEHMS BEIIECTBA, IPUHLMII CyNEPHO3ULUHN MOJEH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJisl ydacTka [enH, 3aKOH
Jxoynsa-Jlenua, COXpaHEHUs Ipy 3TOM  YMETh
(bopMyIIMPOBATh 3aKOH U 3alIUCHIBATh €M0 MATEMATHUECKOE BBIPAKEHUE;

3dKOH OHCPI'HH,

YCTHBIM OTBET, PELICHUE
3a/1a4, jaboparopHas paboT;
nucbMeHHasi paboTa

OOBSICHATH (PU3MUECKHUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallud NMPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
PUYHMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0BsICHEHUE U3 1—2 JTOTrMYECKUX
[Iar0B C HCMOJb30BaHWEM |—2 W3y4eHHBIX CBOWCTBA (PU3HUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

VY CTHEIN OTBET
[Tucemennas padora

pemars pacyéTHbIE 3a7a4d B 2—3 NEHUCTBUSA, UCIOJbL3YS 3aKOHBI U
(dopMyIbl, CBs3bIBaOlIMEe (U3NUYECKUE BEIMUYMHBI: HA OCHOBE aHAIM3a
YCJIOBMS 3aJaud 3allMCHIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
TaHHBIX JJI  pELICHWs 3aJayd, BBIOMPATh 3aKOHBI M (QOPMYJIBL,
HeoOXoquMble il €€ pelIeHUs, NPOBOAUTH PacyE€Tbl U CpPaBHUBATh

MOJIy4YCHHOC 3HAYCHUC (1)I/IBI/II-IGCKOIL/'I BCJINYHMHBI C U3BECTHBIMU JaHHBIMHU,

YCTHBIM OTBET, PEIICHUE
pacy€THBIX 3a/1a4
NUCbMEHHas padoTa

paciio3HaBaThb HpO6J’I€MLI, KOTOPBIC MOXHO PCIIUTHL IIPHU ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCTOHOB, HCIIOJIB3Yys OINMCAHHUC HUCCIICAOBAHUSA, BBIACIIATH

IMPOBCPACMOC IIPCAIIOJIOKCHUEC, OLCHUBATL IIPABUJIIBHOCTL IIOpsAAKaA

IMPOBCACHUA UCCIICAOBAHUS, IIPOBOAUTDb BBIBOIBI;

VY CTHBIN OTBET
[Tucemennas padora

IMPOBOAWTL OIIBITHI I10 Ha6J'IIOI[€HI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUN WIIH
(1)I/I3I/I‘~I€CKI/IX CBOMCTB TeJl (KaHI/IJIJIﬂpHI)IC SBJICHUSA, 3aBUCUMOCTD JaBJICHUA
BO3/lyXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTH TPOLECcCca OCTBIBAHUS U
HarpeBaHusl MpH M3JIYYEHUHU OT IBETa M3Jydaroled (Moryiomniaroei)
MOBEPXHOCTH, CKOPOCTh UCIAPEHUs BOJIbI OT TeMIEpPaTyphl KUAKOCTH U
iomaa €€ TOBEPXHOCTH,
DIIEKTPUUYECKUX  3apsAlOoB, B3aUMOJEHCTBHE
BU3yaJIM3allUsl MAarHUTHBIX TMOJIEH MOCTOSIHHBIX MAarHUTOB, JeHCTBUsA

QJICKTpU3anusa TCI U B3aHUMOJECHCTBHE
INOCTOAHHBIX MAarHuTOB,

MAarouTHOIrO I10Jis1 Ha IIPOBOAHHMK C TOKOM, CBOICTBa QJICKTpOMArHura,

CBOICTBa DJEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIHUpOBATH

[pOoBEpsieMble MPEANONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyA0BaHNs, ONUCHIBAThH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBL;

YCTHBII OTBET, HAOIIOICHU
nabopaTopHas padora,
npakTuyeckas pabora

buznueckoit
U3MEPEHUIN

NpoBOAUTL HUCCIICAOBAHUC 3aBUCHUMOCTHU OJHOM
BCIIMYHUHBI  OT I[perﬁ C  HCIIOJIB30BAHHUEM  IIPAMBIX
(3aBI/ICI/IMOCTB COMMPOTUBJICHUA MNPOBOJHHWKA OT C€ro JIMHBI, TLIOIIAAN
MOIICPCUYHOTO CCUCHUA u YACIBHOTO COIIPOTUBJICHU A BCIICCTBA,
MPOBOAHMKA, CHUJIBI TOKA, UAYIICTO Y€PE3 MPOBOAHHUK, OT HAIMPSIKCHUA HA
MPOBOAHUKE, HMCCICAOBAHUC IIOCICAOBATCIIBHOTO MW MApaJICIIBHOTO

COCTMHEHUI MPOBOJHMKOB): IUJIAHUPOBATh HCCIEJOBaHHE, COOHpATh
YCTAHOBKY M BBIIIOJHATh W3MEpPEHUs, CIEeNys NPEJIOKEHHOMY IUIaHY,
(UKCUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIMIl U
rpaduKOB, IPOBOIUTH BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;
BBIMOJHATh NPSAMBIE W3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIIBHOMN

CHUJIBI TOKa,

BJIA)KHOCTH BO34yXa, HaIpsKCHUA € HUCIHOJIb30BAHUCM

Habmronenune
JlaGopaTtopHast pabota
[Tucemennas padora




QHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (DPU3MYECKHX BEIUYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IIPOBOAUTH KOCBCHHBLIC U3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIMYHMH (y,I[eJ'IBHaH
TEIMI0EMKOCTh BCIICCTBA, COIIPOTHUBJICHUC pa60Ta Hu

MOIIMHOCTb OJJICKTPHUYCCKOI'O TOKa)i IUIAHUPOBATb HU3MCPCHUA, CO6I/IpaTB

IMpOBOJIHHKA,

PKCIIEPUMEHTANIbHYIO YCTaHOBKY, CIeAys MPEeIOKEHHON MHCTPYKIHU, U
BBIYHUCIISATH 3HAYCHUE BEJTUUUHBI,

YCTHBIN OTBET, HAOJIIOICHH!
naboparopHas pabota
nUChMEHHas pabora

coOnrofarh IpaBWila TEXHUKM O€30MacHOCTM 1pu paboTe ¢
11abopaTOPHBIM 000PYI0BaHUEM;

VY CTHEIN OTBET
HaOmronenue

XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS HM3YUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MCIOJIb30BAHUEM MX ONUCAHMS (B TOM YHUCIIE:
cucTeMa OTOIUIEHHs JOMOB, I'MIPOMETp, IapoBas TypOUHA, aMIepMerp,
BOJIETMETP, CUYETUUK 3JIEKTPUUECKOW SHEPrHM, 3JIEKTPOOCBETUTENIbHBIE
nprOOpHI, HarpeBaTeIbHBIE YJIEKTPONPUOOPHI (IPUMEPHI), STEKTPUIESCKHE
[IpEeIOXPaHUTENH, JIEKTPOMArHUT, 3IEKTPOABUIaTENb IIOCTOSIHHOTO TOKA),
MCTIONB3Ysl 3HAHUS O CBOMCTBAaX (PM3WYECKHUX SIBJICHUH UM HEOOXOIUMBIE
(uznyecKue 3aKOHOMEPHOCTH;

Y CTHBIN OTBET
HaoOmronenne

pacino3HaBaThb IIPOCTBIC TCXHUYCCKHEC YCTpOﬁCTBa H U3MCPUTCIIbHBIC

HpI/I60pH no cxeMaM M CXEMAaTUYHbIM PpUCYHKaM ()I(I/I,Z[KOCTHLII‘/‘I
TCPMOMCTpP, TEPMOC, ICUXPOMETP, T'MTPOMCTP, ABUTATC]Ib BHYTPCHHCIO
CropaHus, 3JICKTPOCKOII, peOCTaT), COCTaBJIATH CXCMbI JJICKTPHYCCKHUX
[IEIICH C MOCIEIOBAaTCILHBIM 1 napajjiCJIbHbIM COCANMHCHUCM 3JICMCHTOB,

pa3indad yCJIOBHBIC 0003HaYEHMS DJICMCHTOB SJICKTPHUICCKUX H@HCFI;

Y CTHBIN OTBET

NPUBOANUTH TPUMEpPHl (HAXOAWTH WHPOPMALKIO O TpUMEpax)
MPAaKTUYECKOI0 MCIOJIb30BaHMUsI (PU3MUECKUX 3HAHUM B IOBCETHEBHOM
PKU3HH JUTs oOecrieueHust 0€30MacHOCTH MpU OOpalleHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHMs 3[0pPOBbS U COOIIOACHUS

HOPM 5KOJIOTHUYECKOT'O IMOBCACHUS B OKPY)KaIOH_Ieﬁ cpeac;

Ha6J'IIOI[eHI/Ie, YCTHLIﬁ OTBC
IMHUCbMCHHAas pa60Ta

HCCIIeI0BATEIbCKOM ACATCIIbBHOCTH, TIPHU 3TOM T'PaMOTHO HCIIOJIb30BAaTh

OCYHIECTBIISATh MOUCK HH(pOpManuu (PU3HUECKOrO COJEpKaHUS B Ha6JHOVIleHHe
MuTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHUM M IYTEM CpaBHEHUS YCTﬁI(I)’II(IJ/II;);BeT
NONOJIHUTEIBHBIX ~ MCTOYHMKOB  BBIACHATH  HMH(OpMaALUIO, KOTOpas pe(bepaT,npee,e’HTaum
SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEZJOCTOBEPHOI;

CO3/1aBaTh ~ COOCTBEHHBIE IHMCHMEHHBIE M KPaTKWe YyCTHble| HAOJIOJCHHE, YCTHBII OTBE]
coo01eHus, 06001mas nHGOPMAIUIO U3 HECKOJIbKUX MUCTOYHHKOB, B TOM Hoﬁﬂgfe’lfffep&m’
yuciae MyOJMYHO — MPEACTAaBIATh  pe3yJbTaThl  MPOEKTHOM  win HI/ICIFMGHHaS{HpafSOTa

CIIPaBOYHBIE MaTepHallbl, pecypchl ceTu VHTepHET, BraneTs npuéMamu
KOHCIIEKTUPOBAHMUsS TEKCTa, IMpeoOpa3oBaHus WHGPOpMAMM U3 OJTHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

M3YYCHHBI TOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXIATh
BBICTYIUICHHUE NTPE3ECHTALNEH;

HUCII0JIb30BATh npu BBIITOJIHEHUH y4eOHBIX 3afaHuii| HaOIIOJEHUE, yCTHBIA OTBE]
Hay4HO-IIOIYJIAPHYIO JIuTEpaTypy ¢bu3nvecKoro colepKaHus, Aoknal, pegepar,

IMPE3CHTaNA
IUCBMCHHAas pa60Ta

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEOBAHUN (U3UUECKUX

[IPOLIECCOB pAaclpeiesiaTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C

HaOJI01IeHNe, YCTHBINA OTBE]
Joknan, pedepar,




[IOCTaBJICHHBIMU 3a7a4aMHM, CICAUTH 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUU U
KOPPEKTHPOBATh €ro, OLEHUBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTH
CPYIIIbI, BBICTPAWBaTh KOMMYHHMKATHBHOE B3aUMOJACUCTBUE, NPOSBIIASL
FOTOBHOCTb pa3peliaTh KOH(YIUKTHI.

MIPE3CHTAIIHS
nUcbMeHHas paboTa

HToroBnie IJIAHUPYEMBIC PE3YyJIbTAThI 110 (l)I/I3I/IRe.

Jran popMupoBaHus: 9 Kiaacc
Cnucok MTOrOBBIX IJIAHMPYEMBIX Pe3yJIbTATOB:

Cnoco0
OLICHKH

UCIIOJIb30BAaTh TOHATHUSA: CUCTeMa OTcuéTa, MaTepuajbHas TOYKa,
TPAeKTOPHS, OTHOCUTEIILHOCTh MEXaHUYECKOTO ABMXKEHHUS, nedopmanus
(ympyrasi, mjgacTuuyeckas), TPEHHUE, LEHTPOCTPEMHUTEIHLHOE YCKOpPEHUE,
HEBECOMOCTh M IMEperpy3ku, UEHTP TSKECTHU, aOCONIOTHO TBEPIOE TEJo,
LIEHTP TSKECTU TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOoJeOaHus u
BOJIHBI, 3BYK, MH(pa3ByK U YJIbTPa3ByK, 3JEKTPOMAarHUTHHIE BOJIHBI,
IIKaJjia JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTATbHO30PKOCTH,
CIEKTPbl UCIIYCKAHUS U IOIJIOLIEHHUs, anb(a-, OeTa- U raMmma-u3IydeHus,
M30TOIIbI, s/IEpHAsl SHEPTreTHKA;

Y CTHEIN OTBET
[MucemenHnas pabora

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (PU3MYECKHX SIBICHUI B
OKpyXaroreM Mupe (B TOM uucie (Qu3ndeckue SBICHUS B MPUPOJE:
MPUJIMBBI U OTJIUBBI, JBUKEHUE TIaHEeT COJIHEUHON CUCTEMBI, PEaKTUBHOE
IIBUOKEHUE SKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMHU,
BEMJICTPSACEHUE, CEHCMHUYECKHE BOJIHBI, I[YHaMH, 03XO, IIBE€Ta Tell,
ONTHYECKUE SIBJICHHUS B MPHUPOJC, OMOJIOTHYECKOE JEHCTBUE BUAMMOTO,
YIBTPAQHUOIETOBOTO ¥ PEHTICHOBCKOTO M3JIyYEHUU, €CTECTBEHHBIN
pPanIuoOaKTUBHBIN (POH, KOCMHUYECKHE JIy4H, PaJAHOAaKTUBHOE H3IyYECHHE
[PUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAJUOAKTUBHBIX H3JIy4YEHUN Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM MEPEBOAUTH MPAKTHUYECKYIO 3a/Jadyy B
y4eOHYI0, BBIACNATh CYIIECTBEHHBbIE CBOWCTBa (NMPHU3HAKU) (PUIUYECKUX
SIBIICHMIA,

Y CTHBIA OTBET
[Tucemennas padora

OTNHUCHIBATh HW3YUYEHHBIE CBOMCTBA Tel M (U3HUYECKUE SBJICHHUS,
MCIIONB3YS (PU3UYECKHE BETUYUHBI (CPEAHSSI 1 MTHOBEHHAs CKOPOCTh TeJa
MpU HEPAaBHOMEPHOM JBHKEHUHU, YCKOpPEHHE, TEepPEeMEIICHHE, IyTh,
YIJIOBass CKOpPOCTb, CHJIA TPEHHUSA, CUJa YNPYrOCTH, CHUJIa TSHKECTH,
yCKOpeHHe CBOOOJHOTO MaJCHMs, BeC Tela, HUMITYJIbC Tea, HUMITYJIbC
CHUJIBI, MEXaHUUYECKasi paboTa U MOIIHOCTh, TOTEHIIMATbHASI DHEPTHUS Tea,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHUUAIbHAS SHEPIUs CHKATOU
MPY>KUHBI, KUHETHYECKas DHEPrus, IIOJHAs MEXaHW4YecKas DHEPTus,
MepuoJl U 4acToTa KojeOaHuid, yTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS CPEJIbl), TIPU OMMMCAHUH
MPaBUIBLHO TPAKTOBATh (DU3WYECKUM CMBICT HCIIOJNIB3YEMBIX BEIHYHH,
0003HAYCHHS] W EIUHUIBI (PU3NYECKUX BEIHYUH, HAXOTUTH (POPMYIIBI,
CBSI3BIBAOIIME JAHHYIO (PU3NYECKYIO BEIHUMHY C APYTUMHU BETUYHMHAMU,
CTPOUTH TpapUKU U3YUCHHBIX 3aBHCUMOCTEH (PU3NUIECKUX BEIHYUNH;

VY CTHBIA OTBET
[TucemenHas pabota

XapaKTCPU30BaATh CBOICTBa TCI, (bI/ISI/I‘{CCKI/IC SABJICHUA WU ITPOLCCCHI,

HMCIIOJIB3YA 3aKOH COXPAaHCHUS OHEPIUH, 3aKOH BCCMUPHOTO TATOTCHUHA,

Y CTHBIA OTBET
[Tucemennas pabora




MPUHIUIT CYNEPHO3UIMU CHUJI, NPUHLMI OTHOCUTENbHOCTH [ ammies,
3akOHbl HbIOTOHA, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
[IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsiI0BOTO U MACCOBOIO YHMCET
[pU SIIEPHBIX PEaKUHUAX, IPU 3TOM (HOPMYJIUPOBATH 3aKOH U 3alHCHIBATh
ero MaTeMaTUYeCcKOe BhIPAKEHUE;

pewatb pacy€THble 3ajaud (ONMparoIIMecs Ha CUCTeMy H3 2-3
YPaBHEHHMIA), HCIIONB3YsI 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (DU3NIECKHE
BEJIMYMHBI: Ha OCHOBE aHAaJIW3a YCIOBHs 3aladd 3allChIBATh KpPAaTKOE
YCIIOBHE, BBISBIATH HEIOCTAIOUIME WM M30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JJIsl PEIICHUs], TPOBOIUTH PACUYETHI U
OLICHUBATh ¢buznueckoi

BCJIIMYHHBI,

PECAITUCTUYHOCTh  IMOJIYYCHHOI'O  3HAUCHUA

Y CTHEIN OTBET

[Mucemennas pabora

O0BSICHATH (PU3MUECKHUE MPOLIECCH U CBOIMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh
MPUYIHMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[1ar0OB C HCIOJb30BaHUWEM 2-3 U3Y4YEHHBIX CBOICTBa (PU3MUECKUX
SIBIICHUI, (P3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

Y CTHBIA OTBET

[Mucpmennas padora

paciio3HaBaThb HpO6J’I€MLI, KOTOPBIC MOXHO PCIIUTHL IIPHU ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCTOHOB, HCIIOJIB3Yys OINMCAHHUC HUCCIICAOBAHUSA, BBIACIIATH
IMIPOBCPACMOC OOCHUBATL IIPAaBUJIBHOCTL  IIOPAJKa

MMPOBCACHUA HMCCICAOBAHUA, IIPOBOJUTL BbIBOAbI, HWHTCPIIPCTUPOBATH

IMpCAITIOJI0KCHUC,

PE3YJIbTAaThI Ha6J'IIO)IeHHI>i H OIIBITOB,

Y CTHBIA OTBET

[Tucemennas pabora

IMPOBOAWTL OIIBITHI I10 Ha6JIIOIleHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBICHUN WITH
(u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HploToHa, 3akoHa
COXPAHEHHs HHEPruH, 3aBUCHUMOCTh NEpHoAa KojieOaHUN Npy>KUHHOTO
MasiTHUKa OT MAacChl I'py3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
AMIUTUTYBl MAJIBIX KOJI€OaHUH, IPSIMOJIIMHEHHOE pacpoCcTpaHEeHHE CBETa,
pasyiokeHue Oesoro cBeTa B CIEKTp, U3yueHHE CBOWCTB M300pa’keHUs B
TUIOCKOM 3€pKajie M CBOWCTB H300pakeHHUs MpeaMera B coOuparoleit
MUH3E, HAOJIOJCHUE CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB HW3ITyYCHHS):
Habopa
pe3yJIbTaThl,

CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY U3  M30BITOYHOTO

000pyI0OBaHuUs, OmbpITa W  €ro

(hopMyITUPOBaTh BHIBOJIBI;

OIINCHIBATh X0on

VY CTHBIA OTBET
[TucemenHnas pabora

Hao0mroneune

OPOBOJIUTh NPU HEOOXOAMMOCTH CEpUI0 MPSMBIX H3MEpPEHUi,
onpenenss CpeJHee 3HAaueHHe M3MepseMOM BenuuuHbl ((OKycHOe
paccTosHue coOuparouieil JMH3bI), O0OCHOBBIBaTH BBIOOpP crocoba
M3MEepeHus (M3MEPUTEIBHOTO pHoopa);

Y CTHBIA OTBET

[Tucemennas pabota

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DHU3MUECKUX BEJIUYUH C
MCIIOJIb30BAaHUEM TNPSMBIX W3MEpPEHUM (3aBUCUMOCTh IMYTH OT BpPEMEHU
[pU pPaBHOYCKOPEHHOM JIB)KEHUU 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJICOAHUH MaTeMaTUYEeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yIja OTpak€HUsl CBETa OT yrIja MaJeHUs W yIia NPEeJOMIIEHHs OT yIJa
MajeHus ): CaMOCTOSITEJIBHO ~ coOUpaTh

3aBUCHUMOCTH

IUIaHUPOBATh  HCCJIICIOBAHUC,

YCTAaHOBKY, (DUKCHPOBaTb pe3yJbTaThl  MOJYYEHHOM

(I)I/I3I/ILICCKI/IX BCJIMYHH B BUJIC Ta6J'II/II_[ n l"pa(bI/IKOB, IpOBOAWUTH BBIBOABI I1O

VY CTHBIA OTBET

[Tucemennas pabota




pe3yJibTaTaM HUCCICIOBaHUA;

MPOBOAUTH KOCBEHHBIE M3MEpEeHUs (PU3MUECKUX BETUYHMH (CpemHsis
CKOPOCTh M YCKOpEHHE Tela NpU PaBHOYCKOPEHHOM JBH)KCHHU,
YCKOpeHHEe CBOOOIHOrO MaJieHusi, *KECTKOCTh MPYKUHBI, KO3DPHUIHEHT
TPEHUsI CKOJBXKEHHS, MEXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuoj; KojeOaHWi MaTeMaTH4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWJIa COOWparoIield JIMH3BL, PAJAHNOAKTUBHBIA  (OH):
MJIaHUPOBATh U3MEPEHHUs, COOMpPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY HU
BBITIOJIHSTH MU3MEPEHHUS, CIeAysl MPEJIO)KEeHHOW MHCTPYKIIMH, BBIYUCISATD
3HAYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIE PE3YJIbTATHI C YUETOM
3aJlaHHOM MOTPEIIHOCTH U3MEPEHU;

Y CTHEIN OTBET
[Tucemennas padora

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH TIpu  pabore ¢
11abopaTOPHBIM 000PYI0BAaHUEM;

Y CTHEIN OTBET

pa3au4aTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuaibHas TOuYKa, aOCOJIIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIyd, TOHKAas JIMH3a, IIJaHEeTapHas MOJAEIb aTOMa, HYKJIOHHas
MO/JIeJIb aTOMHOTO $1/1pa;

VY CTHBIA OTBET
[Tucemennas padora

XapaKTepu3oBaTh NPUHLMIIBI ACUCTBUS H3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C MCHOJIb30BAHUEM MX ONUCAHUS (B TOM YHUCIIE:
CIUJOMETp, JaTUMKU IIOJIO)KEHHUS, PACCTOSHUS M YCKOPEHMsSI, paKera,
PXOJIOT, OYKH, TIIEPHCKOM, (oToammapar, ONTHUYECKHE CBETOBO/IHI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HaHUA O
CBOWMCTBaX (PM3MUECKMX SBICHHA © HEOOXOAMMBIE (U3UIECKUE
3aKOHOMEPHOCTH;

Y CTHBIA OTBET
[Tucemennas padora

UCMOJb30BAaTh CXEMbl M CXEMaTU4YHbIE PHCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOWUCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOIOIMUYECKUX
MPOIIECCOB NpPU pelIeHHH Y4eOHO-IPAaKTUYEeCKUX 3ajjad, OINTHYECKHe
CXEMBI JIJIs1 TOCTPOCHUS U300pakeHUH B IIJIOCKOM 3epKajie U coOuparoleit
THH3E;

Y CTHBIA OTBET
[TucemenHas pabota

NPUBOANUTE TPUMEpPHl (HAXOAWTh WHPOPMALKIO O TpUMEpax)
MPAaKTUYECKOTO HCIIOJIb30BaHMs (PU3MUECKUX 3HAHUH B ITOBCETHEBHOMN
PKU3HH JUTs oOecrieueHust 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHMs 3/I0pOBbSI U COOJIIOJCHUS
HOPM 3KOJIOTHYECKOT'0 MIOBE/ICHUS B OKpYXKarolleil cpene;

VY CTHBIA OTBET
[Tucemennas padora

OCYIIECTBIATh MOUCK MHpopManuu B HTepHETE, CaMOCTOSITEIIHBHO
bopMyTUpYysT TOWCKOBBIM  3ampoc, HAXOIWUTh IyTH OMpEIeICHUs
ITOCTOBEPHOCTH TIOJIy4YeHHOM WHGOpMAIM Ha OCHOBE HMEIOITUXCS
3HAHWUW U JIOMTOJTHUTEIbHBIX UCTOYHUKOB;

HaOII0ICHUE,
YCTHBIN OTBET: TOKJIA],
pedepar, npe3eHTanus

HCII0JIb30BaTh pu BBINOJIHEHUH yueOHBIX 3aJJaHui’
HAy4YHO-IIOMYJISIPHYIO JIMTEPATypy, CIPABOYHBIE MaTEpUaNbl, PECYpPCHI
cetu MHTepHer, BiageTb NpUEMAMHU KOHCIEKTHUPOBAHUSA TEKCTA,
npeoOpa3oBaHus HH(OPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

HaOJII0ICHUE,
YCTHBIA OTBET: JOKJAJ,
pedepar, npe3eHTanus,

MChMEHHas paboTa

pasnuyaTh SIBJICHHS (paBHOMEpHOE " HEPaBHOMEPHOE
MPSIMOJIMHEWHOE ~ JBIDKEHHWE,  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
MBIDKEHWE, CBOOOJHOE TAaJCHHE T, pPABHOMEPHOE [BIDKCHHE TIO

HaOI0IcHUE,
YCTHBIN OTBET: IOKJIA],
pedepar, npe3eHTanus,

UChbMEHHAas padboTa




OKPY>KHOCTH, B3aUMOJICMCTBUE  TEJl,  PEAKTUBHOE  JIBIDXKCHHE,
KoseOaTeIbHOE JIBMDKCHUE (3aTyXarolIMe U BBIHYXKICHHBIC KOJICOAHMS ),
pE30HAHC, BOJIHOBOE JBUKCHHE, OTPAXKEHHE 3BYyKa, IPSAMOJIUHENHHOE
pacrpocTpaHeHHe, OTpaKEHUE U MPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaKeHHE CBETa, pPAa3JIOKEHHE OelOoro cBeTa B CIEKTP M CIIOKEHHE
CHEKTPaJIbHBIX I[BETOB, nucnepcus CBeTa, €CTeCTBEHHAA
PanIroaKTUBHOCTb, BOSHUKHOBEHHE JTMHEIYATOr0 CIEeKTpa MU3ITydeHus) 1Mo
OIIMCAaHUIO ux XapaKTCPHBIX CBOICTB n Ha OCHOBC OIIBITOB,
IIEMOHCTPHUPYIONINX JaHHOE (PU3NUIECKOE SIBIICHUE;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIC COOOIIEHUS Ha H%6JH0HCHI/IC,
YCTHBIN OTBET: JOKIA],
. N pedepar, npe3eHTaIus;,
[PEACTABIIATh  PE3YJIbTAThl  NPOEKTHOM  WIM  HCCIEIOBATEIbCKOU NUChMEHHas paboTa

OCHOBEC I/IH(l)OpMaI_II/II/I u3 HECKOJIBKHUX HCTOYHHKOB, HY6J'II/I‘1HO

NEeSITEIbHOCTH, TPU  9TOM  TPAaMOTHO  KCIIOJIb30BaTh  M3YYCHHBIN
MOHATUIHBIN ammapaT M3y4aeMoro pasjena (U3MKH W CONPOBOXKIATh
BBICTYIVICHHE TMPE3CHTAIlMed ¢ Y4ETOM OCOOCHHOCTEW ayIuTOpHU
00yJarouuxcs.

2. Tpe0oBaHNs K BHICTABJECHHIO OTMETOK 32 IPOMEKYTOYHYIO ATTECTALNIO

s ycmuvix omeemog onpeoensiomcs ciedyioujue Kpumepuu OYeHox:

Onenka «5» CTaBUTCA B TOM Ciydae, €CJIM YYalIUHCS IIOKa3blBACT BEPHOE ITOHUMAaHHE
(U3UYECKON CYIIHOCTH pacCMaTpUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH,
JTa€T TOYHOE OIPENEICHUE U HCTOJKOBAaHUE OCHOBHBIX IOHATUMN, 3aKOHOB, TEOPUM, a TaKXKe
MpaBWIbHOE oOmpeaencHrue (U3NYECKUX BEIUYMH, HMX EIUHHUI] M CIIOCOO0B H3MEpEHUS;
NPaBUJIBHO BBINOJHIET YEPTEXKH, CXEeMbl U T'paUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COIPOBOXKAAET PacCKa3 HOBBIMU MPUMEPAMHU, YMEET IPUMEHNUTD 3HAHHUS B HOBOM CUTyallUu NpU
BBITNIOJTHEHUM NPAKTUYECKUX 3aJaHUN; MOXKET YCTAHOBUTBH CBSA3b MEXKIY M3y4aeMbIM U paHeEe
M3YYEHHBIM MaTEpHUaJIOM MO Kypcy (U3MKH, a TAaKKE C MaTepHalloM, YCBOEHHBIM IIPU U3yUYE€HUU
JIpYrUX MPeAMETOB. YYalluics CUCTEMAaTHYECKH MTOKa3bIBaeT 3HAHUSI HE TOJBKO MPOTrPaMMHOIO
MaTepuaia, HO U 3a IpeeaaMu MporpaMMmBbl.

Ouenka «4», eciii OTBET YYEHHMKA YJIOBJIETBOPSIET OCHOBHBIM TPeOOBaHMSIM K OTBETY Ha
OLIEHKY «5», HO JaH 0e3 HCHOJb30BaHMSA COOCTBEHHOIO IIJJaHa, HOBBIX NPUMEPOB, 0Oe3
OpUMEHEHHUs 3HAHUH B HOBOW CHUTyallMM, O3 HCIOJIb30BaHUS CBs3eH C paHee H3yUeHHBIM
MaTepUajIoOM M MaTepUajOM, YCBOEHHBIM IPU M3YyYEHUHU APYTUX NPEAMETOB; €CIH yHalIUNCs
JIOITyCTUII OJIHY OIIMOKY WK He 6ojiee ABYX HEJ0YETOB U MOKET UX MCIPABUTH CAMOCTOSITENILHO
WIN C HEOOJIBIIOW MOMOIIBIO YUUTEIIS.

Ounenka «3» cTaBUTCS, €CIIM YyYalllUHCs NMPaBUIBHO MOHUMAET (U3UYECKYIO CYIIHOCTb
paccMaTpUBaeMBbIX SIBJICHUM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHbIE IPOOEIbl B
YCBOGHHH BONPOCOB Kypca (U3MKK, HE TMPEnsATCTBYIOIIME JalbHEWIIEMY YCBOEHHIO
IPOrpaMMHOT0 MaTepuana; yMeeT NMPUMEHSATh MOJy4YeHHbIe 3HAHWS MPH PEHIeHUH MPOCTHIX
3aJa4 ¢ UCIOJIb30BAHUEM T'OTOBBIX (DOPMYII, HO 3aTPYyAHSETCS IPU PEILICHUH 3a/1a4, TPEOYIOIUX
npeoOpa3oBaHus HEKOTOPBIX (HOPMYII; MOMYCTHJI He Oojiee OMHOW TpyOOW OMMOKH U IBYX
HE/I0ueToB, He OoJiee OHOM Tpy0oii M O7HOI Herpy0oil ommbKu, He 6osee ABYX-TpeX HErpyObIX
OLIMOO0K, OHOM HerpyOoi OIIMOKH U TpeX HEeJIOYETOB; JOMYCTHII YEThIPE WIH MSATh HEA0UYETOB.



OueHka «2» CTaBUTCS, €CIIM YYalUiics HEe OBJIaZeNl OCHOBHBIMH 3HAHUSMU U YMEHUSIMH B
COOTBETCTBUH C TPEOOBAHUSMH IMPOrPAMMBI M JOMYCTWI OOJbIe OMIMOOK M HEI0YETOB, YeM
HE00X0UMO ISl OEHKU

OyeHnka nucb MeHHbIX KOHMPOIbHLIX PAOOm.

Ounenka «5» ctaBUTCS 3a pabOTy, BBIINOJIHEHHYIO MOJHOCTHIO 06€3 OMIMOOK U HEJOYETOB.
VYyamuiicss cucTeMaTH4ecKH NEMOHCTPUPYET IMPAaBHJIBHOE BBIMIOJIHEHUE KOHTPOJBHBIX padoT,
BBIMIOJTHEHHOE Ha BHICOKOM YPOBHE C TBOPUECKHUM IOAXO0JIOM.

Ounenka «4» cTtaBuTCS 3a pabOTy, BBHIIOJHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUK B HEH HE
Oonee ogHOM HETpyOOl OMIMOKK U OJTHOTO HE0UeTa, He 00JIee TPeX HEJT0UYETOB.

Ounenka «3» CTaBUTCS, €CIM YYCHHK NPAaBUJIBHO BBHINOJHWI HE MeHee 2/3 Bcel paboTbl
WK JIOMYCTHII He OoJiee oJHOM Tpy0Ooit ommOKu U ABYX HEI0UYETOB, HE Ooyiee OHOM rpyOol U
oJTHOM HerpyOoii omOKu, He OoJiee TpeX HerpyObIX OMIMOOK, OJJHON HerpyOoi OMIMOKU U Tpex
HEJ0YETOB, IPU HATHMYUU YEThIPEX-TIATH HEJOUYETOB.

OuneHka «2» CTaBUTCS, €CITU YUCIO OMIMOOK U HEOYETOB MPEBBICUIIO HOPMY JJISI OLIEHKH
«3» WM MPaBUJIbHO BBITIOJIHEHO MeHee 2/3 Bcei paboThl.

Oyenxa npaxmuyeckux pabom:

Onenka «5» craBUTCA, €CIIM YyYallMiics BBIIOJHSAET pabOTy B MOJHOM oOOBEME C
cOONIIO/IeHEeM HEOOXOJMMOW TMOCIEeIOBATEIbHOCTH IPOBEACHUSI OIBITOB M HM3MEPEHHI;
CaMOCTOSITENIFHO W PalMOHAJIBHO MOHTHPYET HEOOX0auMOe OOOpYJOBaHUE, BCE OIBITHI
IPOBOJUT B YCJIOBUSAX M PEXKHUMax, 00ECIEUNBAIOUINX MOJYyYCHHE MPABUIBHBIX PE3yJIHTATOB U
BBIBOJIOB; COOMO/IaeT TpeOOBaHUS MPaBUJI TEXHUKH O€30MacHOCTH; MPABWJIBHO M aKKypaTHO
BBITIOJHSET BCE 3aMKCH, TaOIHIIbI, PUCYHKH, YePTEKH, IPpadUKH; MPABUIBHO BBHITOIHSACT aHATHU3
MOTPEIIHOCTeH. Y4Yaluics CUCTEMAaTHYeCKd JIEMOHCTPUPYET NPAaBUIBLHOE BBINOJIHEHUE
MPAKTUYECKUX Pa0OT, BHIMOIHEHHOE Ha BHICOKOM YPOBHE C TBOPUECKHUM IOIXOJIOM.

Ounenka «4» CTaBUTCS, €CJIM BBIIIOJIHEHBI TPEOOBaHUS K OLIEHKE «5», HO OBLJIO JOMYIIEHO
JIBa-TpH HeJ04YeTa, He 0oJsiee OHOM HerpyOol OMMOKH U OJHOTO HEI0YeTa.

Ouenka «3» cTaBUTCA, €clid paboTa BBINOJIHEHA HE TTOJIHOCTHIO, HO 00bEM BBITIOJIHEHHOU
YacTH TaKOB, YTO IIO3BOJIIET TOJYYHTH TPABHIIBHBIA pe3yJbTaT W BBIBOJ; €CIIM B XOJE
NIPOBE/ICHUS ONBITA M U3MEPEHUS OBLTH JIOMYIIEHBI OITHOKH.

Ounenka «2» cTaBUTCs, €Clii paboTa BBINOJHEHA HE MOJIHOCTHIO, U 00OBEM BBINOJIHEHHON
qacTH paboThl HE MO3BOJSIET C/ENaTh NPABWIBHBIX BBIBOJOB; €CIM ONBITH, HM3MEPEHHUS,
BBIYUCIICHUS], HAOII0ACHUS IPOU3BOIMIIUCH HEMTPABUIIBHO.

Bo Bcex ciydasx olieHKa CHH)KAeTCs, €ClIM YYEHUK He coOJroan NpaBuila TEXHUKU
0€30MacHOCTH.

[Tepeuens omubOK:

I'pyovie owubxu

1.He3nanue onpeaeneHuii OCHOBHBIX MOHSATHI, 3aKOHOB, MPaBHJI, OCHOBHBIX MOJIOKEHHUN
TeOpHH, (opMys, OOIIENPUHATHIX CHMBOJIOB OO0O3HAUCHHs (PU3MUECKUX BEIHYWH, €IUHHIL
U3MEpEHUsl.

2.HeymeHue BbIIEIUTH B OTBETE IVIABHOE.

3.HeymeHne npuMeHSTh 3HAHUS JIJTsl pEIISHHS 3a/1a9 U OOBICHEHHS (PU3NIECKHX SIBICHUH.

4.HeymeHue yuTaTh U CTPOUTH rPaUKH U MPHUHIUITHATEHBIE CXEMBI.

5.Heymenue mnoarotoButh K paboTe YCTAaHOBKY WM JaboparopHoe 0OOpyaOBaHUE,
MIPOBECTH OIIBIT, HEOOXOMMBIE PAacUeThl, HITH UCIOIH30BATh TIOJTYYCHHBIC JTaHHBIC JIJISI BHIBOJIOB.



6.HeOpexxHoe OTHOLIEHHE K J1a0OpaTopHOMY OOOpYJOBaHMIO U HM3MEPUTEIHLHBIM
npulopam.

7.Heymenune onpenenuTs MoKa3aHue N3MEPUTEIHLHOTO MPUoopa.

8.Hapymenue tpeGoBanuii mpaBui 6€300aCHOTO TPyAa MPH BBITOJIHEHUHU SKCIIEPUMEHTA.

Heepyovie owubdku

1.Herounoctn (hopmMyJHMpOBOK, ONpeneIeHU, MOHSATHN, 3aKOHOB, TEOPHH, BHI3BAHHBIC
HEIMOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMPEENIIEMOI0 TMOHATHSA, OLIMOKH, BBI3BAaHHBIC
HECOOTIOICHUEM YCIIOBUI MPOBEACHUS OMbITA MIIM U3MEPEHUIA.

2.0mm0KM B YCIOBHBIX OOO3HAYECHUSAX HA MNPUHUUNHAIBHBIX CXeMaX, HETOYHOCTH
4epTexel, TpaguKoB, CXEM.

3.Ilpomyck Wi HETOUYHOE HAMMCAHNE HAUMEHOBAHHUH €AMHUL] (PU3HUECKUX BEINYHH.

4.HepaunoHaabHBIN BEIOOP X012 PELICHUS.

Heoouemvi

1.HepaunonanbHble 3aMUCH MPU BBIUMUCICHUSIX, HEPALMOHAIbHBIE PUEMBI B BHIYHCIICHHUH,
peoOpa3oBaHUU U PEIICHUH 33]1a4.

2.Apudmerndeckre OMMUOKH B BBIUMCICHUSX, €CIM 3THU OLIMOKU Tpy0O HE HCKaXKaIOT
pPeaIbHOCTh MOJIYUYEHHOIO pe3yJibTaTa.

3.01nenbHbIE MOTPEUTHOCTH B (POPMYITMPOBKE BOIIPOCA WIIH OTBETA.

4.HebOpe)xHOe BBHIIOIHEHUE 3aMKCel, YepTexeil, cxeM, rpadukos.

5.0pdorpadudeckne U MyHKTYaIUOHHBIC OIIHOKH.

Oyenusanue mecmosblx pabom YYalUIMXCS OCYHIECTBIACTCS B 3aBUCHMOCTH OT
IPOLIEHTHOTO COOTHOIIIEHHUS BBIIOJHEHHBIX 3aaHUiA.

OnenuBaetcs paboTa clieAyomuM 00pa3oM:

«5» -90 - 100 %;

«4» - 70 — 89 %;

«3» -50—-69 %;

«2» - 0—49 %.

3. T'padpuk KOHTPOJIBLHBIX MePONPHUATHIA

KonTpoasbHoe Tun Cpok npoBeeHust Kunaccent
MeponpusaTHe KOHTPOJIA
[TIpoBepka gomaniHero 3agaHus Tekymmit Ha xaxnom ypoke 5-9
[IncbMeHHBIM KOHTPOJIb TemaTnuecknii ITo ntoram 5-9

OCBOCHMU pasjciia

TectupoBanue Temarnueckuit | [1o uToram oCBOEHHUS TEMBI 5-9
JlabopaTopHas pabota

Habmtonenue

YcTHbIN onpoc: noknaj, pedepar, Temaruueckuii | Ilo ntoram ocBoeHus: TEMbI 5-9

IMpe3cHTalus, NMCbMCHHAs pa60Ta

KonTponbhas pabora Wrorosslit [To nToram oCBOEHUS TEMBI 5-9







