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OCOBEHHOCTHU OHEHKHU NPEJIMETHBIX PE3YJIBTATOB

Oc00eHHOCTH OLIEHKHU MPeAMETHBIX Pe3yJibTATOB M0 Y4eOHOMY NPeAMETY
«Duzuka»

1. CHHCOK MTOTOBBIX IUIAHUPYEMBIX Pe3yJIbTATOB ¢ YKa3aHHEM 3TANOB HX
(hopMHUpPOBaHUS U CIIOCOOOB OIIEHKH

K koHny 00y4eHus B 7 Kjiacce 00y4arOIMICS HAYYUTCS: Cnoco0 oueHkun
HCIIOJB30BAaTh IIOHATHUA: q)HBH‘leCKI/IC U XUMHNYCCKHUC SABJICHUAA, YcTHbIN OoIpocC

HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, €AUHULIBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPIOE,
KUJIKOE, Ta3000pa3Hoe), MEXaHUUECKOEIBUKEHHNE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAEKTOPHSI, pAaBHOIEHCTBYIOIIAs
cu, nedopmanus (ynpyras,niacTuyeckas), HeBEeCOMOCTb,
CoO0IIarOIIUECs COCYABI.

paznuuath sBiaeHus (qudys3us, TEII0BOe IBUKEHHE YaCTHIIBEIIECTBA, | Y CTHBIN OMpoc
PABHOMEPHOE IBUKEHHE, HEPABHOMEPHOE JBHKEHUE, THEPLIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEINIEHHOW OChIO
BpalucHus, nepeaada JaBJICHUA TBép)II)IMI/I TCJI1aMU, XUJIKOCTAMU U
razamu, arMocepHoe JaBlIeHUE, MJIaBaHue Tell, IPEeBPaICHUS
MEXaHUYECKOM 3HEPTUN) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITIBITOB, IEMOHCTPHUPYIOIIUX JAHHOE (PU3UUECKOE SBIICHHE.

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHUH B YcTHbll ompoc
OKpY’KaloIleM MHUpE, B TOM YHUclie (U3NUECKUE SIBICHUS B IPUPOJIE:
IIPUMEPBI IBUKEHUS C Pa3JIMUYHBIMU CKOPOCTSMHU BJKUBOM M HEKUBOK
pUpOJIe, IeUCTBHUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIHSHUE
aTMoc(epHOro JaBjIeHHs Ha )KUBOI OpraHu3M, IJIaBaHUE PbIO, pplyaru
B TeJIE YeJIOBEKa, MPU ATOM NEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIACATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3NYECKUX

o
SABFACHIHH:
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OIMCHIBATh N3yYCHHBIC CBOMCTBA TE U (DU3HUYECKHEC SIBIICHHUS,
UCTIONB3Ysl GU3HUUECKUE BETUIMHBI (Macca, 00bEM, MIIOTHOCTHBEIIECTRA,
BpEMs, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTb, CHJIA YIIPYTOCTH, CHJIa
TSDKECTH, BEC TeJla, CUJIa TPEHUs, TaBJIeHue (TBEPIOTO Tela, JKUIAKOCTH,
rasa), BBITAIKMBAIOIIAS CHUJIa, MEXaHUYeCcKasi paboTa, MOITHOCTb, IIJIEYO
CHJIBI, MOMCHT CHUIJIbI, KOE)(l)(i)I/H_[I/IeHT IIOJIC3HOI'O IIGIZCTBPISI MCXaHH3MOB,
KHHETHUYCCKAasa U IIOTCHIIUAaJIbHAasA 3HCpI‘I/IH), IIpyU OIMMCAaHUU IPABUIIBHO
TPAKTOBAThH (1)I/I3I/I‘ICCKI/H>'I CMBICJI UCIIOJIB3YCMBIX BCJIMYHH, UX
0003HauCHHSI U €IMHUIIBI (PU3MUECKUX BEITMYNH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECCKYIOBEIMUNHY C IPYTHMHU BEITMYMHAMH,
CTPOUTH TPAPUKUU3YUCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUYHH.

[TpakTrueckas pabora

XapaKTepu30oBaTh CBOICTBA Tell, (PU3MUECKHUE SIBIICHUS UIIPOLIECCHI,
UCIIOJIb3YS IIPaBUJIA CIIOKEHUSI CUJI (BJIOJIb OTHOM IpsAMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, paBUJIO paBHOBECHUS pblyara
(6710Ka), «30JI0TOC MPABUIIONMEXAHUKH, 3aKOH COXPAHCHHS
MEXaHUYECKOW SHEPTHH, TIPU 3TOM J]aBaTh CIOBECHYIO ()OPMYIUPOBKY
3aKOHA M 3aIlMCBIBaTh €r0 MAaTEMaTHUECKOE BbIpPAXKEHUE.

YcTHbIi onipoc

O0OBACHATH (PM3UYECKHUE SBJICHUS, ITPOIIECCH U CBOMCTBA TEJ, B TOM
YHClie U B KOHTEKCTE CUTYallUHNIPAKTUKO-OPHEHTUPOBAHHOTO
XapakTepa: BhIABISATh MPUINHHO-CIICACTBEHHBIE CBS3HU, CTPOUTH
o0bscHenne u3 1-210ruuecKux MaroB ¢ UCIoIb30BaHueM 12
W3YYCHHBIX CBOMCTBA()M3MUCCKUX SBICHUM, (DU3MUECKUX 3aKOHA WIIN
3aKOHOMEPHOCTH.

YcTHBIN O1Tpoc

pelaTe pacuéTHbIE 3a7ja4i B 1 -2 1EeHCTBUSA, MCIIONB3Ys 3aKOHBIN
(bopMyIbl, cBA3bIBaIOIINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 3a1a4M 3aIlIUCHIBATh KPATKOE YCIIOBUE,10ICTABIIATh
¢u3nueckre BeTUYUHBI B (POPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JAHHbBIE, HEOOXOAUMBIE JUISl pElIeHMs 33/1a4, OLIEHUBATh
PETUCTUYHOCTD OJyYEHHOU (PU3NUECKON BETHUNHBI.

[TpakTuueckas pabota

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIMTh IPU MOMOIIU
(¢u3NyecKux METOJ0B, B ONHMCAHWU HCCJIEIOBAaHUS BBLACIATH
IIPOBEPSIEMOE IIPEIIIOJIOKEHNE (runotesy), paznuyate U
MHTEPIPETHUPOBATH MOJIYYCHHBII pe3ysbTaT, HAXOAUTh OIUOKH B XOJ€
OIIbITA, IPOBOJUTH BBIBOJIBI 110 €70 PE3YJIBTATAM.

VYeTHBII o1poc

MPOBOJUTH ONBITHl IO HAOMIOACHUIO (PU3WYECKUX SBJICHUA WA
(U3UYECKUX  CBOMCTB  Tel:  (OpPMYIHpPOBATH  TPOBEPSEMbBIC
MPEATNONOKEeHUsI,  coOMpaTh  YCTAHOBKY W3  TPEIJIOKEHHOTO
000pyI0BaHMs, 3aMUCHIBATh X0 OTBITA U (HOPMYIUPOBATH BHIBOJIBI.

JlabopaTopHas pabota

BBINIOJIHATH TPSAMBIE U3MEPEHHUSI PACCTOSHMS, BPEMEHU, MACCHl TEIa,
00BEMa, CHJIBI M TEMIIepaTypbl C HCIIOJIb30BAHHEM AHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB C yUETOM
3aJIaHHOW a0COTIOTHOM MOTPEITHOCTH H3MEPEHU.

[IpakTuyeckas padora

MIPOBOJIUTH MCCJIEIOBAHNUE 3aBHCUMOCTH OJTHON (PU3HUECKOMBETUIHHBI
OT JIPYro¥l C UCTIOJIb30BAaHUEM MIPSIMBIX U3MEPEHHH (3aBHCUMOCTH ITyTH
PaBHOMEPHO JBHKYILIETOCA T€Ja OT BPEMEHUW JBWKECHHS Teja, CHJIbI

[IpakTuueckas pabora

LokymeHT

TpGHI/Iﬂ LKOﬂb)l(CHHﬂ OT BCLdTGJ’ld Kd“lGLTBd OodeOTKI/l HOBCpXHOLTCl/I

CtpaHuua 2 u3 14. CtpaHuua cosgaHa: 30 01 2024 15 50

=g IIEKTPOHHBIA
m¥ TATAPCTAH



TE€J ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIN CONPUKOCHOBEHUS TE,
CWJIBI YIPYIOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT
00béMa MOTrpy>XKEHHOM YaCTH Tela U OT TUIOTHOCTH JKUJIKOCTH, €€

MOTPY>KEHO TEJO, YCIOBUM IUIABaHUS TeJl, YCJIOBUI PaBHOBECHS pblyara
u OJIOKOB, y4acTBOBaTh B IUIAHHMPOBAHWU Y4YEOHOTO MCCIIEOBAHUS,
coOMpaTh  YCTaHOBKY M  BBIIOJHATH  U3MEPEHUs,  CIenys
NPEUIOKEHHOMY  IUIaHy, (UKCUPOBATh PE3yJbTaThl MOJYyYCHHOM
3aBUCUMOCTH (DPM3UYECKUX BEIMYUH B BHJCIPEIUIOKECHHBIX TAOIHIl U
rpaduKoB, IPOBOAUTH BHIBOJBI 0 PE3yJbTaTaM HCCIICI0BAHUSI.

IPOBOANTH KOCBEHHBIE M3MEPEHUs (HU3MUECKUX BEIUYUH (IUIOTHOCTH
BEIECTBA JKMJIKOCTH M TBEPIOTO Tela, CHJa TPEHUS CKOJIBKEHHUS,
JaBliCHHME BO31yXa, BBITAIKMBAIOINAS CHJA, JCHCTBYyIOIAs Ha
MOTPYKEHHOE B JKUAKOCTh TEJ0, KOAPPHUIMEHT MOJIE3HOTO ACUCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys NPEIJIOKEHHOH WHCTPYKIHU: TIPH
BBITIOJIHEHUH U3MEPEHUI COOMPaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISATH 3HAUEHNE NCKOMOM BEJTMYHHBI.

[IpakTuueckas pabota

coOJIIOIaTh MpaBHIIa TEXHUKH 0€30MIaCHOCTH TIpU padboTe C
1ab0paTOpPHBIM 000PYIOBAHUEM.

VYeTHbI# orpoc

UMETh TPEJCTABIEHWE O NPUHLIMINAX JEHUCTBUS HpUOOpOB U
TEeXHUYECKUX  YCTPOMCTB:  BEChl, TEPMOMETP,  JIHHAMOMETD,
cooOmiaromuecss  cCocynbl, OapoMeTp, pblyar, TOABIKHBIA |
HETIOJBYDKHBINA OJIOK, HAKIIOHHASI TIJIOCKOCTb.

VYeTHBII o1poc

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS H3YYCHHBIX MTPUOOPOB U
TEXHUYECKHUX YCTPOUCTB C UCIOIb30BAaHMUEM X OMTUCAHHUS (B TOM UHUCIIE:
MOJAIIUITHUKHA, YCTPOWCTBO BOAONPOBOJA, THAPABIMYECKUN IIpece,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp), HCIONb3Ys
3HaHUSI O CBOMCTBAaX (PU3MUECKUX SBJICHUMA U HEOOXOJMMBIC
(bU3UYeCKre 3aKOHBI U 3aKOHOMEPHOCTH.

VYeTHbI# orpoc

MPUBOJUTL MPUMEPHl  (HAXOAUTH HWHPOPMAIIMIO O MpPUMEpax)
MPAKTUYECKOTO MCIMOJB30BaHUs (DU3MUECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU I oOecrieueHus: 6e30MacHOCTH MpU 00paIleHuu ¢ mpudopamu
Y TEXHUYECKHUMH yCTPOHCTBAMU,COXPAHEHHUS 3I0POBbS M COOIIOACHHUS
HOPM DKOJIOTHYECKOTO MOBEEHUS B OKPYKaIOIIEH cpefe.

VYeTHBI o1poc

OCYILIECTBIATH OTOOpP UCTOYHUKOB MH(popManuu B VIHTepHETE B
COOTBETCTBHUH C 33/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE
UMEIOLIUXCS 3HAHUN U TyTEM CPaBHEHMSI pa3IMYHbBIX HCTOUHUKOB
BBIIETISITH MHPOPMAIUIO, KOTOPas SIBJISIETCS MPOTUBOPEUUBOM UITU
MOKET OBITh HEJOCTOBEPHOM.

VYeTHBI orpoc

WCIONb30BaTh MPU  BHINIOJHEHUM  y4YeOHBIX  3aJaHUil  HAy4HO
MOMYJSIPHYIO JIUTEPAaTypy (GU3MUYECKOTO COACp)KAHUS, CIPABOYHBIC
Marepuaisl, pecypcbl ceth MHTepHer, BiageTb NOpUEMAMH
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHOOPMAIIUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO.

YceTHBI o1poc

CO03/1aBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHBIE U YCTHBIECOOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB HWH(POpMAIMM, B TOM YHUCIE ITyOJUYHO

VYeTHBI orpoc
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MIPOBOJIUTH KPATKUE COOOIICHUS O PE3yIhbTaTaXIPOSKTOB MIJIM YI€OHBIX
WCCAEAOBaHUM, TPH O3TOM TPAMOTHO HCIIOJIB30BaTh HW3YYCHHBIN
MOHSATUWHBIN ammapaT Kypca QU3HKH, COMPOBOXIATh BBICTYIUICHHUE
Mpe3eHTalKeH.

P BBIMOJIHEHUY YYE€OHBIX MPOEKTOB U MCCIICOBAHHUIA PACIIPEIEISITh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C IMOCTaBJICHHBIMU 33J[a4aMU,
CIEINTH 3a BBLIOJIHEHUEM IUIaHa IEHCTBUI, OLIEHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIbHOCTh TPYINIbl, BBICTPAHMBATh KOMMYHHUKATHBHOE
B3aUMO/JICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

VYeTHBII o1poc

K xoHiy o0yuenus B 8 kijacce 00y4amuiicss HAy4YuTCs:

Cnoco0 oneHKu

UCIOJIb30BaTh IIOHATHA: Macca M pasMepbl MOJIEKYN, TEILIOBOE
JBHKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHs BEILECTBA,
KpUCTAJUINYEeCKHE U aMOp(HBIE TeNla, HACHIIICHHBIN 1 HEHACHIIICHHBIN
nmap, BJIQXHOCTb BO3AyXa, TeEMIEparypa, BHYTPECHHSS OHEPIUs,
TEIUIOBOM  JBUIaTellb, OJJEMEHTAapHBIM  DJIEKTPUYECKUM  3apsf,
IEKTPUYECKOE TI0JI€, MPOBOAHUKM M IUDJIEKTPUKH, IOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE TIOJIE.

YcrHblii onpoc

pas3nuyath sBJICHUs (TEIUIOBOE pacIIUpPEHUe U CKaTue, TeIionepeaaya,
TCIIJIOBOC PaBHOBCCHC, CMa4YuMBaHUC, KallWJIAPHBIC SIBJICHUA,
HCIIapeHue, KOH/IeHCcaIus, IUIaBJICHHUE, KpHUCTaIN3aluUs
(oTBepaeBaHME), KHIIEHHE, TeIulonepenada (TEmIonpOBOJHOCTb,
KOHBEKIIMSI, U3JIYy4YE€HUE), SJIEKTPU3aLUs TeJ, B3aUMO/IeHCTBUE 3apsI0B,
necTBus 3JIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/IEHICTBHE MarHUTOB, JIECTBUE MArHUTHOTO MOJIsL HA IPOBOJHUK
C TOKOM, 2JIEKTPOMAarHMTHas MHAYKLHS) IO OTIUCAHUIO UX XapaKTEPHBIX
CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE
SIBJICHUE.

VYeTHbIl orpoc

pacrno3HaBaTh MPOSIBJICHHE W3YYEHHbIX (PU3NYECKUX SIBICHUH B
OKpY)KaloIlleM MHUpE, B TOM uucie (U3NYECKHE SBJICHUS B IPHUPOJIE:
MMOBEPXHOCTHOE HATSDKEHWE M KallWUIApHBIE SIBICHUS B TPUPOJE,
KpUCTaJIIBl B mpupoje, uinydenue CoiHuIa, 3aMep3aHue BOJOEMOB,
MoOpckue Opu3bl, 0Opa3oBaHME pOCHl, TyMaHa, WHes, CHera,
JIEKTPUUYECKUE SBJIEHHUA B arMocdepe, DSIEKTPUUYECTBO IKUBBIX
OpPraHU3MOB, MAarHuTHoe Toje 3emiH, Jpeid MoIcoB, pOib
MarHMTHOT'O TOJIS JJIs )KU3HU Ha 3emJie, MOJSPHOE CHUSIHUE, IIPU 3TOM
MEepPEeBOJUTh  MPAKTHUYECKYI0  33Jadyy B  y4yeOHYIO,  BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBJICHUH.

VYeTHBII orpoc

OIMUCBIBATh H3YYCHHBIC CBOMCTBA TEI W q)HSI/I‘IeCKI/Ie SIBJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI (TeMHepaTypa, BHYTPCHHAA
OHEpPIruUs, KOJIMYCCTBO TCIUIOTHI, YICJIbHAA TEINIOEMKOCTh BCIICCTBA,
YACHbHAas TCIUIOTA IUIABJICHUA, YJCJIbHAA TCIIJIOTA napoo6pa303aHH;1,
yACibHas TCIJIOTa CropaHus TOIUIMBA, KOE)(p(I)I/IL[I/ICHT IIOJIC3HOT'O
JIEUCTBHS TEIJIOBO MallnHbI, OTHOCUTCJIbHAA BJIAXXHOCTH BO34YyXa,
3H€KTpI/ILIeCKI/Iﬁ 3apsAan, CuJla TOKa, OJJIICKTPHYCCKOC HAaIPAKCHHUC,
COIMPOTUBJICHHUEC IIPOBOAHHKA, YACJIBHOC COINPOTHBJICHUC BCIICCTBA,

[IpakTuueckas pabota

LokymeHT
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TPaKTOBAaTh PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYKH,0003HAYCHUS
U eMHUIBl (U3UYECKUX BEITUYHUH, HAXOAUTH(QOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (QU3WYECKYI0 BEJIMYMHY C APYTMMHU BEJIUYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX3aBUCUMOCTEH (PU3NUECKUX BEIUYUH.

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHHUS H MPOLECCHI,
HCIIOJIb3YS] OCHOBHBIE I10JIO’KEHUS MOJIEKYIISIPHO-KUHETUUECKON TEOPUH
CTPOEHMsSI  BEUIECTBA, [PUHUUI  CYNEpHO3ULMM  Iojied  (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma i
ydacTka nend, 3akon/lxoynsa-JIlenna, 3akoH COXpaHEeHHsl SHEPTUH, IIPU
3TOM yMeTb (POPMYJIMPOBATH 3aKOH U 3alMChIBATH €r0 MaTEMAaTHUECKOE
BBIPAKCHHUE.

VYeTHBII o1poc

OOBSICHATH (PpU3MUYECKHE MPOLECCHl U CBOMCTBA TEJd, B TOM YHCIE U B
KOHTEKCTE€ CUTyallUd IPaKTHKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISTH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHHE U3 1—
2 JOrMYecKHMX IIAroB C HCIHOJb30BaHHMEM 1—2 U3yUEHHBIX CBOWCTBA
(bU3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB M 3aKOHOMEPHOCTEH.

VYeTHBII o1poc

pemars pacyé€THele 3alaud B 2—3 JEHCTBHS, MCIONb3Ys 3aKOHBI U
(bopMyIbl, CBA3bIBAIOIINE (PU3UYECKUE BETMUMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4yl 3aIlMChIBATh KPATKOE YCJIIOBUE,BBIABIATH HEAOCTATOK
JaHHBIX JUISI PEUICHUs 3a/ladyd, BBHIOMpATh 3aKOHBI W (OPMYIIHI,
HEOOXOAUMBIC ISl €€ PelIeHHs, MPOBOIUTH Pacu€Thl U CPAaBHUBATH
[IOJIyYEHHOE 3HadeHHe (U3NYECKON BEIMYMHBI C HW3BECTHBIMU
JIAHHBIMH.

[IpakTuueckas pabota

paciio3HaBaTb HpO6HCMI>I, KOTOPBIC MOXKHO pPCIIXUTL IIpU IMOMOIIH
(I)I/I3I/ILICCKI/IX MCTOHOB, HUCIIOJIB3Ys ONMHUCAHUCHUCCICAOBAHNS, BBIACIIATH
MMpOBEPACMOC NPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTL MOPpAAKa
MMPOBEACHUA UCCICAOBaHNA, IPOBOJAUTH BBIBOIbI.

VYeTHbI# orpoc

MIpOBOAWUTE OIIBITBI IO Ha6J'II-O)IeHI/IIO (1)1/13I/I‘ICCKI/IX SIBJIEHUA YIU
(1)I/ISI/I‘-IGCKI/IX CBOHICTB TEI (KaHI/IHHﬂpHBIC SABJICHUA, 3aBUCUMOCTDH
JIaBJICHUS BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Tpoliecca
OCTBIBaHUS ¥ HATPEBAHMS NIPU U3TYUYCHUU OT [BETA M3JTyYaroIIeh

TEeMIIepaTypbl )KUJIKOCTH U TUIOUIAAN €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
Tel W B3aUMOJCIHCTBUE DJIIEKTPUUECKUX 3apsioB, B3aMMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allis MATHUTHBIX MOJE€H MOCTOSHHBIX
MarHuTOB, JCWCTBUS MAarHUTHOTO TIOJII HA MPOBOJHHUK C TOKOM,
CBOMCTBA AJIIEKTPOMArHUTA, CBOMCTBA AJIEKTPOJIBUTATENS TOCTOSTHHOTO
TOKa): (QOpMyIHpPOBaTH MPOBEPSEMbIE MPEANOIOKEHUS, COOMUpaTh
YCTaHOBKY U3 MPEIORKEHHOTO 000PYI0BaHUS, OMMCHIBATH XOJ OIbITa
1 (hOpMYyIIUPOBATH BBHIBOJIBI.

JlabopaTopHas pabora

BBIIIOJIHATh TPSAMBIE HM3MEPEHUS TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIAJXKHOCTH BO3/yXa, CHJIBI TOKa, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PUINYECKUX BEIUYNH, CPABHUBATH
pe3ynbTaThl  HM3MEPeHHH ¢  Y4€TOM  3aJaHHOW  aOCONIOTHOM
MOTPELIHOCTH.

[IpakTuueckas pabota

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (HPM3UIECKONBETNINHBI

[IpakTuueckas pabota

LokymeHT

OT Jpyroil C WCIOJIb30BAHNEM HPAIMBIX W3MCPCHUIN (3aBICHAMOCTD

ar Aan N4 onoa 1a = =
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CONPOTHUBIICHUS MPOBOAHUKA OT €ro JJIMHBI, IJIOMAAU MONEPEUYHOIO
CEYECHMS U YJEIbHOIO CONPOTHUBIICHHS BELIECTBA MPOBOJHMKA, CHUIIBI
TOKa, UAYLIEr0 4Yepe3 MPOBOJHMK, OT HANPSDKEHHS HAa IMPOBOJHUKE,
HCCIEAOBAHUE TOCIIEIOBATEIBHOTO U MApauIeIbHOIO COEIMHEHUU
IIPOBOJHUKOB): IUIAHUPOBATh MCCJIEN0BAHUE, COOMPATH YCTAHOBKY U
BBITIOJIHATH U3MEPEHUs, CIeAyYs IPEIJIOKEHHOMY TUIaHy, (PUKCHPOBAThH
pe3yabTaThl MOJIYYEHHONH 3aBUCUMOCTH B BUAE TAaOMUI] M TpaduKoB,
IIPOBOJIUTH BBIBOJBI 110 PE3YJIBTATAM MCCIICIOBAHUS.

MIPOBOANTH KOCBEHHBIE M3MepeHus (uznueckux BenuuuH (yaenbHas | Ilpaktuueckas paborta
TEIUIOEMKOCTh BEIECTBa, CONPOTUBJICHHE IPOBOJHUKA, paboTa U
MOIIIHOCTb JIEKTPUYECKOT0 TOKA): TUIAHUPOBATh U3MEPEHUs1, COOUPaTh
AKCIIEPUMEHTAIbHYIOYCTAaHOBKY, CIEAYs MPeII0KeHHOW MHCTPYKLHUU,
Y BBIYUCIISITH 3HAYECHUE BETUYMHBI.

coOII0IaTh NMpaBUIIa TEXHUKN 0€3011acCHOCTH IIpH padoTe ¢ YcTHBIH onpoc
1a00paTOPHBIM 000PYIOBAHHEM.

XapaKTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U YcTHBIl onpoc
TEXHUYECKUX YCTPOUCTB C HCIOJIb30BAHUEM UX ONHUCAHUSA (B TOM
qucye: CUCTeMa OTOILICHHsI JOMOB, TUTPOMETP, NapoBasi TypOuHa,
aMIIepMETp, BOJIbTMETP, CUETUUK HJICKTPUUECKON 3HEPruH,
ANEKTPOOCBETUTENbHBIE IPUOOPHI, HarpeBaTEIbHbBIE JIEKTPOIPUOOPHI
(mpuMepsbl), FMEKTPUUYECKHUE NTPEAOXPAHUTEINH, JIEKTPOMArHUT,
AJIEKTPOJIBUTaTEIbIIOCTOSSHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PH3UIECKUE
3aKOHOMEPHOCTH.

pacro3HaBaTh NPOCTBIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIE | Y CTHBIN OIPOC
npuOOphl TO cXeMaM M CXEMaTUYHBIM PHCYHKaM (MKHIKOCTHBIH
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEb BHYTPEHHETO
CropaHwusi, IEKTPOCKOT, PEOCTaT), COCTABISATh CXEMBbI DJIEKTPUUECKUX
LEeNned C IIOCNIENOBAaTEIbHBIM W MapauleNIbHBIM  COECIUHEHHUEM
JJIEMEHTOB,  pas3iuyas  YCJIOBHblE  OOO3HA4YEHHs  BJIEMEHTOB
BJIEKTPUYECKUX LIETIEH.

MPUBOJUTL MpUMEphl (HaXOAUTH HMHPOpPMAIMIO O TMpUMepax) | YCTHBIN ompoc
MPAKTUYECKOTO MCIMOJB30BaHUs (DU3MUECKUX 3HAHUN B MOBCETHEBHOM
KU3HU I oOecrieueHus: 6e30MacHOCTH MpU 00paIleHuu ¢ mpudopamu
¥ TEXHUYECKHUMH yCTPOHCTBAMH,COXPAHCHHSI 3JIOPOBBS H COOJFOICHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH cpe/ie.

OCYILECTBIATh TOUCK HHpOpManuu (uU3nueckoro cojepkaHusi B | YCTHBIN onpoc
HNHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUM W NYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX MCTOYHHKOB BBIACNATh HWHGPOPMALMIO, KOTOpas
SBIISICTCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJOCTOBEPHOM.

UCIONIb30BaTh MPU  BHINIOJHEHUHM  y4YeOHBIX  3aJaHWii HAy4yHO | YCTHBIN Ompoc
MONYJIAPHYIO JIUTEPATYPY (DHU3UUECKOTO COAEp)KaHMsI, CIPABOYHBIC
Marepuaibl, pecypcbl ceth MHTepHeT, BIageTh NpUEMAMH
KOHCIICKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi WHOOpPMAIIUKA W3 OTHOU
3HAKOBOM CUCTEMBI B IPYTYIO.

CO3/IABATE COOCTBEHHEIE HI/ICBMCHHJ:IC %1 Kpau(ue yuublecooomem/m Y CTHEIIT OIIpOC

JlokyMeHT B I/TEKTPOHHBIN
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00006m1ast mHPOpPMAIUIO M3 HECKOJIBKUX HCTOYHHKOB, B TOM YHCIIE
myOJIM4HO MPE/ICTaBIATh pe3yabTaThl MIPOEKTHOI WIH
HCCIIEIOBATENbCKON JAESITEIbHOCTH, TPU STOMIPAMOTHO HCIIOJIb30BAaTh
M3YYCHHBI MOHATHMHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUEH.

IPU BBIIOJHEHUU y4YeOHBIX MPOEKTOB M HCCIEAOBAaHUHN (U3UUECKUX
MPOIIECCOB PACHpPEIENATh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aa4aMH, CJICJUTH 32 BBIITOJIHEHUEM IUIAHA JE€HCTBUN
U KOPPEKTUPOBATh €T0, OLIEHUBAaTh COOCTBEHHBIN BKJIAJ] B JESATEIHOCTD
IPYyIIIBbI, BBICTPAUBaTh KOMMYHMKAaTUBHOE B3aUMOJIECHCTBUE, MTPOSBIIAS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

YeTHBII o1poc

K xonny o0y4enus B 9 kiacce 00y4aromuiics HayYuTCs:

Cnoco0 oneHku

WCIOJIb30BaTh TOHATHS: CHCTEMa OTCUéra, MaTepualibHas TOYKa,
TpPacKTOpHs, OTHOCUTEIILHOCTH MEXaHUYECKOTO JIBUKCHHS,
nedopmarus (ympyras, MJIaCTUYECKas), TpEHHE,
[EHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MIEPErPy3KH, IICHTP
TSOKECTH, a0COJIFOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO TEa,
paBHOBECHE, MEXaHHUYECKUE KOJeOaHHUsI ¥ BOJIHBI, 3BYK, HHPPA3BYK U
yIABTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IIKalda 3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U AATbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS U
MoTJIoNIeHUs, anb(da-, 6eTa- U raMMa-u3IydeHUs, U30TOIbI, sSICpHAS
SHEpreTUKa.

VYeTHBII o1poc

pa3nuyath sIBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOIHMHEHHOE
JIBUKCHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBI)KEHUE, CBOOOTHOE
najeHre  Tell, paBHOMEPHOE  JBIDKEHHE 1O  OKPYKHOCTH,
B3aMMOJICIICTBIE Tell, pEaKTUBHOE JBUKEHHE, KoJleOaTenbHOe
IBUKEHHE (3aTyXawllhe M BBIHY)XJIEHHBbIE KOieOaHUs), pPE30HAaHC,
BOJIHOBOE  JIBIDKCHHE,  OTPaXCHHWE  3BYKa,  IMPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaXEHHEe ¢ MPEJIOMJICHHE CBETa, IOJHOE
BHYTpPEHHEE OTPaXCHHE CBETA, PAa3JIOKEHHE OEJIOTO CBETa B CIIEKTP U
CIIO)KCHHE CIEKTPAIBHBIX IIBETOB, JUCIEPCHsI CBETA, €CTCCTBCHHAS
PaOaKTUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOr0 CIEKTpa U3IyUEHUS)
M0 OINHCAaHUIO HX XapaKTEPHbIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUecKoe SBICHHE.

VYeTHbI# orpoc

pacrmo3HaBaTh MPOSIBJICHHE W3YYEHHbIX (PU3NYECKUX SIBICHUH B
OKpYy’XaroleM Mupe (B TOM uucie QU3NYEecKHe SIBICHUS B IPHUPOJIE:
NPWINBBl W OTJIMBBL, JABWXKEHUE IUIaHeT (COJIHEYHOM CHUCTEMBI,
PEaKTHBHOE [IBM)KCHHE JKMBBIX OpPraHW3MOB, BOCIPHATHE 3BYKOB
KUBOTHBIMH, 3EMIIETPSACEHHUE, CEHCMHMYECKHE BOJIHBI, IIyHAMH, 1XO,
[[BETa TeJI, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIOTNYECKOe IeHCTBHE
BUIMMOTO, YyJIbTPa(pHOIETOBOIO M PEHTTEHOBCKOTO HW3Iy4YECHHUH,
€CTeCTBEHHbII  paJMOAaKTUBHBIM  (OH,  KOCMHYECKHE  JYy4YH,
PaIUOAKTUBHOE U3JIy4EHHE IPUPOJHBIX MHHEpAIOB, [JEHCTBHE
PaMOAKTUBHBIX HM3IYyYEeHUH HAa OpraHW3M uesjoBeKa), IpU ITOM
MEePEeBOJUTh  MPAKTUYECKYI0 3ajadyy B  Y4eOHyI0, BBIICIATH

VYeTHBII orpoc

~ L N1 ~
CymTUIBUHHDBIU UBUNUITBA (1ITPHMSHARN ) PHUSHACURNX ABJIVHW.
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OINMCHIBATh M3YYCHHBIE CBOMCTBAa Tel M (U3UUECKHE SIBICHHUS,
UCTIONB3Ys (PM3NYECKUE BETMYHMHBI (CpeIHSIS M MIHOBEHHAs! CKOPOCTh
TeJla IpU HEPaBHOMEPHOM JIBHKCHUH, YCKOPEHUE, IEPEMEIICHUE, TTYTh,
yIJIoBass CKOPOCTh, CHJIa TPEHHS, CHJIA YIPYTOCTH, CHJIA TSIKECTH,
YCKOpeHHE CBOOOJHOrO IMajeHHs, BEC T€la, UMIYJIbC Tesa, UMILYJIbC
CHJIBI, MEXaHW4ecKass padoTa W MOIIHOCTh, NMOTCHIMAIbHAS SHEPTHS
TeJa, MOAHATOTO HaJ| TIOBEPXHOCTHIO 3€MJIH, MOTEHIIMATBHAS SHEPTUs
C)KaTOW MPY)KUHBI, KMHETHYECKAash IHEPTUs, IOJHAs MEXaHWYecKas
SHEPrus, IEPUOJI U YACTOTa KOoJIeOaHu, IJTMHA BOJTHBI, TPOMKOCTb 3ByKa
Y BBICOTA TOHA, CKOPOCTB CBETA, I0OKA3aTeNb IPEIIOMIICHUS CPEbl), IPU
OIMCAHUM TIPABHJIBHO TPAKTOBATH(U3NUECKUN CMBICI HCIIOJIB3YEMBIX
BEJINYMH, 0003HAYCHUS W EAWHUIBI (PU3MYECKUX BEIMYHH, HAXOJHUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIUYHMHY C APYTHMHU
BEIMYMHAMHU,  CTPOMTH  Trpauku  HW3YyYCHHBIX  3aBHCHMOCTEH
(U3NIECKUX BETMYNH.

[IpakTrueckas pabota

XapaKTepu30BaTh CBOMICTBa Tell, (PU3MUECKHE SIBICHMSI U IIPOLIECCHI,
UCIIONB3Ys 3aKOH COXPaHEHUs DHEPrUH, 3aKOH BCEMUPHOI'O TATOTEHUS,
IPUHLUIT CYNEPHO3ULIMA CUJI, IMPUHUUII OTHOCUTEIBLHOCTH [amwies,
3aKOHbI HbI0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMIICHUs] CBETA, 3aKOHBI COXPAHEHHs 3aps0BOrO U MacCOBOIO
qycesl MpH SAEPHBIX peakUusax, OIpU 3TOM (HOpPMYIHpPOBaTh 3aKOH U
3aIMCBIBATh €I0 MAaTEMAaTUYECKOE BBIPAXKEHUE.

VYeTHBI o1poc

OOBSICHATH (PU3MUYECKHE TMPOLECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHTyalUld IPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUYMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOTMYECKHX IIAroB C MCIOJb30BaHUMEM 2—3 M3YYEHHBIX CBOWMCTBA
(bu3NYecKUX SBICHUH, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH.

VYeTHBI o1poc

pemars pacy€THbIE 3a7a4yd  (OMUparoluecss Ha cucreMy wu3 2-3
YpaBHEHUH), HCIOJIB3YSd 3aKOHBI U  (QOpPMYJbl, CBS3bIBAIOLINE
¢u3nuecKkue BENMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3ajauu
3alMChIBaTh  KPAaTKO€ YCIIOBUE, BBIABIATH HEAOCTAIOUIME WM
n30bITOYHBIE JJaHHBIE, BHIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
IUIL PEUIeHUs, NMPOBOAMTH PACUYETHl W OLIEHUBATh PEATUCTUYHOCTD
MOJTyYEHHOT'0 3HaYeHMs (PU3MUYECKON BEJIMUMHBI.

[IpakTuueckas padota

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh TPH MOMOIIH
(bU3UIECKUX METOJOB, MCIOJb3ys OMHCAHUEUCCIEIOBAHUS, BBIICISTh
MPOBEPSIEMOE TIPEANOIOKECHUE, OIEHWBATh MPABUIBHOCTH IOPSIKA
MPOBEACHUST MCCIICOBAHUS, TIPOBOIUTH BBIBOJIBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOTIOIEHUN U OTIBITOB.

YceTHBI o1poc

MPOBOANWTHh OMBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUN WIH
(bu3MUYECKUX CBOWCTB Tell (M3y4eHHe BTOPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS DHEPTUHU, 3aBUCUMOCThH MepHoia KOJIeOAHUNU TPYKHHHOTO
MAasITHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI U HE3ABUCUMOCTb OT
aMIUTUTYIbI MaJbIX KoJeOaHW#, MPSIMOJIMHEWMHOE pacipoCTpaHEHUE
CBeTa, pa3lioKeHHe OeJoro cBeTa B CHEKTP, H3yuye€HUE CBOMNCTB

JlaGopartopHas pabota

l/ljUUpd}RCﬂl/lM B IIJITOUCRUM SCUPRAJIT T CBUNUTE NSUOUPAARUHYDT TTPUIIMUTA B
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coOuparorieli JInH3e, HaOIOJCHUE CIUIONTHBIX ¥ IMHEHYAThIX CIIEKTPOB
M3JIYYCHHS): CaMOCTOSITEIbBHO COOMpPAaTh YCTAaHOBKY W3 MU30BITOYHOTO
HaOopa 00OpyIOBaHMS, ONMKCHIBATH XOJNl ONbBITA M €r0 pPEe3YJIbTaThl,
(bOopMyYITHPOBATH BHIBOJIBI.

OPOBOIUTH TPU HEOOXOAMMOCTH CEpUI0 MpsMBIX u3Mepenuid, | Ilpakrtuyeckas pabora
oTpeneNss CpeaHee 3HaUeHNEe H3MepsseMoi BeTnYHHbI ((hOKycHOe

paccTosiHue coOHMparoleil JTUH3bI), 000CHOBBIBATHBRIOOP criocoba
HU3MEPEeHUS (M3MEPUTEIBHOTO MPUOOopa).

MPOBOAUTH HCCJENOBaHUE 3aBUCHMOCTEW (usnueckux BenuuuH ¢ | IIpaktuueckas padora
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTD IIYTH OT BPEMEHHU
IIPU PaBHOYCKOPEHHOM JIBHKEHHH 0€3 HauaabHOW CKOPOCTH, Mepruoja
KoJIeOaHUN MaTEeMaTUYECKOT0 MasITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHMsI CBETa OT yIJla MaJeHUs U yIJa NpeJoMIIEHUS OT yIJa
NaJeHysl): IUIAHUPOBATh MCCIEIOBAHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (PHKCHUpOBATh pE3yNbTAaThl TOJYyYEHHOW 3aBHCUMOCTH
(bu3MUeCKUX BEIUYUH B BUJE TaOIUI] U TpaduKOB, IPOBOAUTH BHIBOIBI
10 pe3yJbTaTaM UCCIEAOBaHUS.

NPOBOANTh KOCBEHHBbIE M3MepeHus (usndeckux BenmuuH (cpemsss | Ilpaktuueckas pabora
CKOPOCTh M YCKOpPEHHE Tella NpU PABHOYCKOPEHHOM JBM)KCHUH,
YCKOpEeHHEe CBOOOIHOTO MaJIeHHs, KECTKOCTD MPYKHUHBI, KOIPPUIIHESHT
TPCHUA CKOJIBXKCHUA, MCXaHNYCCKad pa60Ta U MOIIHOCTB, 4aCTOTa H
nepuos KojeOaHWi MaTeMaTH4YecKOro W MPYKHMHHOTO MAasTHUKOB,
ONTHYECKas CHJIa COOMparomeld JHMH3bI, paJuoaKTHBHBIA (oH):
IUIAHUPOBATh U3MEPEHHS, COOMPATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY U
BBIMOJIHATE ~ M3MEpPEHMs, Cleays MpeUIoKeHHOM  MHCTPYKIHUH,
BBIUUCIIATh 3HAYCHHWE BEIMYMHBI W aHAIW3UPOBATh MOJy4YCHHBIE
pe3yabTaThl ¢ Y4ETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUH.

coOJTr0/1aTh MpaBHIia TEXHUKH 0€30MacHOCTH MpHU padboTe ¢ VYerHbI# ornpoc
1a00paTOpPHBIM 000PYIOBAaHUEM.

pa3jindaTb OCHOBHBIC IIPU3HAKU HM3YYCHHBIX (I)I/I3I/I‘ICCKI/IX MOJETIeH: YCcTHBIN orpocC
MaTepHrajibHasA TOYKaA, a0COJIFOTHO TBépI[OC TCIIO0, TOYEYHBIM MCTOYHUK
CBCTAa, JIy4, TOHKad JIMH34, IIJIAHCTapHad MOJCJIb aTOMa, HYKJIOHHAsd
MOZCIJIb aTOMHOI'O AApa.

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U VYeTHBI orpoc
TEXHUYECKUX YCTPONCTB C HCIIOIb30BAaHUEM HX OMUCAHUS (B TOM
YHUCIIE: CIUAOMETP, TaTUYNKH TOJIOKEHUS, PACCTOSHUAS U YCKOPEHUS,
pakera, 3X0JIOT, OUKH, IEPUCKOII, (hoTOANIapar, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, KaMmepa BuibcoHa), ncnoinb3ys
3HaHUS O CBOMCTBaX (PU3NUECKUXIBICHUIN U HEOOXOJUMBIE
¢du3nyeckre 3aKOHOMEPHOCTH.

HCIIOJIB30BaTh CXEMBbI U CXEMATUUYHBIE PUCYHKH U3YyUEHHBIX YeTHBI o1poc
TEXHUYECKUX YCTPONUCTB, H3MEPUTEIbHBIX TPUOOPOB U
TEXHOJIOTUYECKHUX MPOLECCOB MPH PEIICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBbI JIIATOCTPOCHUS H300paKeHUH B TNIOCKOM

3epKajie U coOMparoIei JTMH3e.
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MPUBOAUTL TNpUMEpPhl (HAXonuTh WHGMOpPMAIMIO O TMpuMepax) | YCTHBIN ONMpoc
MPAKTUYECKOTO MCIIOJIb30BaHMs (PU3MUECKUX 3HAHHWHA B TTOBCEIHEBHOM
YKU3HH I 00ecriedeHus1 0€30MacHOCTH TPU 00paIeHu ¢ MpudopaMu
Y TEXHUYECKHMHU YCTPOWCTBAMH,COXPAHEHUS 3I0POBbSI U COOIIOICHHSI
HOPM 3KOJIOTUYECKOTO TIOBEACHHUS B OKPYXKAIOILEH cpejie.

OCYILIECTBIATh MOMCK HH(pOpMAMK (U3UIECKOTO COJEpKaHUSA B | YCTHBIN OIpPOC
HNHTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUM U IYTEM CpPaBHEHUSA
JOTIOTHUTEIBHBIX HMCTOYHHKOB BBIACIATH HWH(POPMALMIO, KOTOpas
SBJISICTCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJOCTOBEPHOM.

HCII0JIb30BaTh pu BBIITOJIHEHU U y4eOHBIX 3alaHuil | Y CTHBIN OIpocC
HAyYHO-TIOMYJISIPHYIO ~ JUTEpaTypy  (U3UYECKOTO  COAEpIKAHMS,
CIIPABOYHBIE MAaTEPHAJIbI, pECYPChl c€TU MHTEPHET, BIaAeTh pUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBaHus WH(GOPMALUK U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO.

CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC U YCTHBIC COOOIICHHS HA OCHOBE | Y CTHBIN OIpOC
nHPOpPMAIIMK M3 HECKOJBKUX HCTOYHUKOB, IMYOJIUYHO MPEICTABISATH
pe3yabTaThl MPOSKTHOW HIIM HCCIIEIOBATEIBCKON JIEATEIILHOCTH, MPH
TOM TPAMOTHO HCIOJb30BaTh M3YYCHHBIM IOHITUHHBIA ammapar
U3ydyaeMoro pasnena (GU3MKA W CONPOBOXIATh  BBICTYIUICHUC
MPE3CHTAIMEN ¢ Y4ETOMOCOOECHHOCTEH ayTUTOPUN 00YyUaIOIIUXCSI.

2. TpeﬁoBaHnﬂ K BBICTABJICHUIO OTMETOK 3a IIPOMEKYTOYHYIO aTTECTALIUIO

[TpomexxyTouHasi arTecTanusi 0OyJarOMIMXCSl OCYIISCTBIISCTCAIO MATHOATBHOW CHCTEME OLICHHBAHMUS.
JUis NHCbMEHHBIX paboT, pe3yslbTaT MPOXOXKJIEHUS KOTOPhIX (UKcHpyeTcs B Oamjnax WIM HMHBIX
3HAYEHUSX, pa3pabaTbIBaeTCs LIKajla Iepepacyera MoJIy4eHHOIo pe3yibTaTta B OTMETKY MO MSTHOAIIbHOM
mkane. lllkama mepepacdyera pa3pabaThIBacTCsl C y4YETOM YpPOBHS CJIOKHOCTH 3aJaHUN, BpPEMEHH
BBINOJIHEHUS paOOThI M UHBIX XapaKTEPUCTUK MUCbMEHHOM paboThI.

OtmeTKH 3a MMPOMCIKYTOYHYHO aTTECCTAIl[UIO 06yqa}oumxcs{ (I)I/IKCI/IPYI-OTCH HeI[al"OFI/ILIeCKI/IMpa6OTHI/IKOM B
KYpHAJIC YCIICBACMOCTHU U THCBHUKC 06yqafomeroc;1 B CPOKH U MOPAAKE,IIPEAYCMOTPCHHOM JIOKAJIbHBIM
HOPMATUBHBIM AKTOM JIUIICA.

3. I'pauk KOHTPOJBHBIX MEPONPUATHI

KonrtpoiabHoe Tun koHTpOISH Cpoxk npoBeaenust Kuacest
MeponpusTue
[IpoBepka nroMamHero Texymmit Ha xaxxnom 3ansaTnn 7-9-e
3a1aHUsA
[TpakTuueckas pabora TemaTnueckas [Tocne mpoxoxaeHus 7-9-e
paszena

JlaGoparopHas paboTa TemaTnyeckas ITocne npoxXoxKACHUATEMBI 7-9-¢
Juarnoctuka Htorosas ITo rpaduxy 7-9-e
00pa3oBaTeIbHBIX
T[f\f"T‘Y/TWPHT/Iﬁ
HOCTHKCHUIL
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4. Kputepuu u HOpMbI OLIECHUBAHUSA NMPEAMETHBIX Pe3yJIbTATOB, 00y4alOMIMXCANO pr3nke
1) OueHKa yCTHBIX OTBETOB YYaIHXCS.
Ouenka «5) CTaBUTCA B TOM Clly4ae, €CJIU yYallHics:
- MMOKA3bIBAET BEPHOE MOHUMAHUE (PUINYCCKOW CYIIHOCTH PACCMATPUBAEMBIX SIBICHUH H
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPH, JAeT TOYHOE OIpEACICHHEe M HMCTOJIKOBAHHWE OCHOBHBIX
MOHSATUH ¥ 3aKOHOB, TEOPUH, a TAK)KE IPABUIIHBHOE OompeieieHue GU3NIECKUX BETHYHUH, UX €AMHHI

U CIIOCOO0OB U3MEPEHHS;

MIPABUIILHO BBIMIOJHSIET YEPTEKH, CXEMBI U IpauKu;

- CTPOUT OTBET IO COOCTBEHHOMY IUIAHY, CONPOBOXKJIAET paccka3 HOBBIMH IpUMEpaMH,
yMEET NPUMEHSATh 3HaHHs B HOBOM CUTYallX IIPY BBINIOJHEHUH TPAKTUYECKUX 3aaHUM;

- MOXKET YCTaHaBIIMBATh CBA3b MEXKIY MU3Y4acMbIM U paHEE MU3YyYEHHBIM MATEPHUAIIOM II0
Kypcy QU3HKH, a TAKXKE C MaTEpUAIOM YCBOEHHBIM IPU U3YYEHUH JIPYTUX MIPEIMETOB.

OueHKa «4» cTaBUTCSA B TOM ciIydac:

- €CJIM OTBET yYEHUKa YJOBIETBOPSET OCHOBHBIM TpeOOBaHMSIM K OTBETY Ha OTMETKY 5, HO
0e3 MCIOoJIb30BaHUsI COOCTBEHHOIO IJIaHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHUS 3HAHWW B HOBOM
cUTyaluu, Oe3 WCIOJIb30BaHUS CBS3CH C paHee H3YYCHHBIM MaTepHAIOM, YCBOSHHBIM MIPH
M3Y4YEHUU APYTHUX MPEIMETOB;

- €CIIM Y4Yaluics JOMYCTHJI OAHY OIMOKY WiIM He Oojee IBYX HEIOYETOB U MOXKET
WCIIPABUTh UX CAMOCTOSITEIIbHO WUJIH C HEOOIBIION TOMOIIBIO YUUTENS.

Ouyenka «3» CTaBUTCS B TOM ClIyJae:

- €CIIM y4alluicsl MpaBUIbHO MOHUMAET (PU3UUECKYIO CYITHOCTh PAaCCMaTPUBAEMBIX SIBICHHI
Y 3aKOHOMEPHOCTEW, HO B OTBETE MUMEIOTCS OTHENbHbIE MPOOeNbl B YCBOGHHWU BOMPOCOBKYpCa
¢bu3uky;
- HE MPEMSITCTBYET AalbHEHIIIeMY YCBOCHHIO TPOrPaMMHOTO MaTepuaia, yMeeT MPUMEHSTh
MOJIyYE€HHBbIE 3HAHUS TPU PEIIeHHH MPOCTBIX 3a[a4 C HCIOJIb30BaHHEM TOTOBBIX (HOpMyI, HO
3aTPyAHSIETCS MPU PEIICHUH 3a71a4, TPEOYIOMUX Mpeodpa3zoBaHus HEKOTOPHIX (OPMYIT,;
- JomycTUa He Oosiee OMHOM TpyOo M OAHOW HerpyOoi ommoOku, He Ooee ABYX-Tpex
HErpyObIX HEI0UETOB.
Ouyenka «2» cTaBUTCS B TOM CiIy4ae, €CJIM YYallUiicss HE OBIaJe]l OCHOBHBIMU 3HAHUSMHU B
COOTBETCTBHUH C TPEOOBAHUSAMH U TOMYCTUIT OOJIbIIIE OMIMOOK M HEJOUETOB, YeM HEOOXOIUMO ISt
OIICHKH 3.

2) OneHKa MHCbMEHHBIX CAMOCTOSAITE/ILHBIX M KOHTPOJIbHBIX PadoT.
Ouyenka «5» ctaBUTCS 3a paObOTY, BHIMOJTHEHHYIO TIOJHOCTHIO 0€3 OMMOOK M HEJIOUYETOB WIIH
MMEIOIIYI0 He 00Jiee OTHOTO HEeI0YeTa.

Ouenka «4» ctaBUTCs 32 paOOTY, BEIIOJIHEHHYIO MOJHOCTBIO, HO IIPU HAJTMYUHU B HEH HeOoJiee
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OJTHOU HerpyOoii OIIMOKY U OTHOTO HE0UeTa Wi He 0oJiee TpeX HEJOUYETOB.

Ouyenka «3» CTaBUTCSI B TOM CJydae, €ClId YYCHHK MPAaBWIIHHO BBITIOJHUI Ha 2/3 BCerpabOThI
MIPaBWJIbHO WJIM JOMYCTHUI:

a) He OoJiee ABYX TPyOBIX OMIUOOK,

0) wim He OoJiee OAHOU TPyOOi OIIMOKH U OJTHOTO

HeZoYeTa,

B) WK HE OoJiee IBYX-TPEX HErpyOBIX OIIHNOOK,

T') WM OJTHOM HerpyOoil OTMOKH U TPEX HEA0UYETOB,

1) WIK TIPU OTCYTCTBUU OMIMOOK, HO MPU HATWYHH 4-5 HEI0UETOB.

Ouenka «2» CTaBUTCS, KOTJAAa YUCIO OMIMOOK M HEAOYETOB IPEBOCXOIUT HOPMY, IPU KOTOPOM

MOJKET OBITH BEICTABJIEHA OLICHKAa «3 », WA €CJIN IIPaBUJIbHO BBIIIOJIHCHO MCHEC 2/3 pa6OTbI.

3) Ouenka J1aGopaTOPHBIX U MPAKTHYECKUX PaboT.

OueHKa «5» cTaBUTCS B TOM cJIydac:

- €CJIM y4YalIUHCs BBIMOIHIWI pabOTy B MOJIHOM 00BbeME ¢ COOIIIOICHHEM HEOOXOAMMOM
MOCJIC0BATEILHOCTH IIPOBEACHHSI OIIBITOB U U3MEPEHHIA,

- CaMOCTOSITEIILHO M PALIMOHATIBHO MOHTHPYET HE00X0AMMOe 000PY/I0BAHUE;
- BCEC OIIBITHI HpOBOI[I/IT B YCJIOBI/ISIX 158 pe)KI/IMaX, 06CCHCLII/IB8,IOHII/IX HOHy‘IeHI/IC
MPAaBUJIbHBIXPE3YIbTATOB U BHIBOJIOB;

- coOro1aeT TpeOOBaHMsI IPABHIT 0€30IACHOTO TPY/IA;
- B OTYETE MPABUIILHO M aKKypaTHO BBHITIOJTHSET BCE 3alKMCH, TAOIUIbI, PUCYHKU, YEPTEKH,
rpadyKu, BIYUCICHHUS;

- HpaBI/IJ'II)HO BBIITOJIHACT aHAJIN3 HOFpCHIHOCTCﬁ.
Ouyenka «4» CTaBUTCS B TOM CJIy4ae, €CJIM YYalIUICs BBITOJHUI pabdOTy B COOTBETCTBHU C
TpeOOBaHUSAMU K OIIEHKE S5, HO IOMYCTHII IBa-TPU HEJ0UYeTa, He OoJiee 0 HON Herpy0Ooil omuoKu 1
OJIHOTO HEJ0YEeTa.
Ouyenka «3» CTaBUTCS B TOM CITy4ae, €CJIM yUYalIUuics BBITTOJHIII padOTy HE MOJTHOCThIO, HOOObhEM
BBITIOTHEHHON YacTH TaKOB, YTO MO3BOJIAET MONYUYUTh TPABUIIbHBIE PE3YIbTATHl U BBIBOJIBI, €CITH B
XO/JIe MPOBEICHUS OTBITA U U3MEPEHUN ObLIN JOMYIIEHBI OIIHOKH.
Ouenka «2» CTaBUTCS B TOM clTydae, €CJIH yYaIIHICs BBITIOIHIII pa0OTy HE MOJTHOCTHIO H 00beM
BBIHOHHGHHOﬁ pa6OTI)I HC ITIO3BOJISICT CACIATH HpaBI/IJ'II)HI)Ie BBIBObI, BEIYHMCIICHUA, Ha6J'IIO)IeHI/I$I
MIPOBOMIINCH HEMPABUIBHO.
Bo Bcex ciyyasx olieHKa CHIKAeTCs, €CIM YISHHUK He coOMoan TpeOoBaHus
0€30macHOCTH Tpy/a.
B Tex cnmyuasix, KOr/ia yyamuiics mokasajl OpUTHHATIBHBINA MOAX0/] K BBITOJTHEHHIO PAOOTHI, HO B

OTUCTC COACPIKATCA HCNOCTATKH, OLICHKA 3a BBINIOJIHCHUC paGOTLI M0 YCMOTPCHHUIO YUHUTCIIA MOXKCT
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OBITH ITOBBLIIIEHA 10 CpaBHCHHIO C YKa3aHHBIMU HOPMAaMH.

IlepeyeHb 0IMOOK U HE0YETOB

I'py0Obie ommoku

1. He3nanue omnpeneneHuil OCHOBHBIX MOHSATHUH, 3aKOHOB, IIPABUJI, OCHOBHBIXIIOJIOKEHUH TEOpHH,
(bopmyI1, OOIIETTPUHATHIX CUMBOJIOB 0003HAYEHUS (PU3NUECKUX BEITMUUH, SMHUALL X H3MEPEHHSL.

2. HeymeHue BBIACINUTH B OTBETE IVIABHOE.

3. HeymeHue npuMeHATh 3HAHUS ISl PELICHUS 33124 U 00bACHEHHUS (PU3NIECKUX
SBJICHUI; HE3HAHWE IIPUEMOB pEILEHUs 3a/1a4, aHAJIOTUYHBIX paHee PELICHHbIM
B KJ1acce, OIIMOKH, TOKa3bIBAIOINE HEMPABUIHLHOE TOHUMAHUE YCIOBUS 331a4M TN HENPABUIIBHO
c(OopMyIHpPOBaHHBIE BONIPOCHI 33aJ]aul UJIM HEBEPHBIE OOBICHEHMUS
HENPaBUIbHOE UCTOJIKOBAHHE PEIICHUSI.

4. HeymeHue unTaTh U CTPOUTH I'PpaMKHU U IPUHLUIHATIBHBIE CXEMBI.

5. Heymenue moAroToBUTh K paboTe yCTAaHOBKY MM JIabOpaTopHOE 000pyHOBaHHE, TPOBECTU
OIIBIT, HEOOXOUMBIE pacueThl, UM UCIOJIb30BATh MOJTYYEHHBIE JaHHBIE 17151 BBIBO/IOB.

6. HeOpexxHOe OTHOIIEHHUE K JIAOOPATOPHOMY 000PYI0BAHUIO H H3MEPUTEIHHBIMIIPUOOPAM.

7. HeymeHnue omnpeaesnTh oKa3aHUe U3MEPUTEIILHOIO pUOOpa.

8. Hapymenue TpeOoBaHuil paBuiI 0€30MaCHOIO TPy/ia PHU BBIITOJIHEHUUIKCIIEPUMEHTA.

Herpyosbie omunoxu

1. Herounoctu (OpMyIUpPOBOK, OIpPEACICHUN, TOHSATUH, 3aKOHOB, TEOPUH, BBHI3BAHHBIC
HEMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB OINPEAENsIEMOro MOHSTHS, OIMOKH, BBI3BAaHHBIC
HECOOJTIOJICHUEM YCIIOBUI MPOBEJICHUN OIBITA WM U3MEPEHUIA.

2. OmuOKu B YCIOBHBIX O0O3HAYEHUSX HA MPUHLHUIUAIBHBIX CXEMaX, HETOYHOCTH YepTEKeH,
rpauKoB, CXEM.

3. Ilpomyck unu HETOYHOE HAMTMCAaHUE HAUMEHOBAHUN €IMHULL PU3NIECKUX CTUYHH.

4. HepanuoHanbpHbIM BHIOOP X0AapeLLICHUS.

Henouerst
1. HepaunoHanbHble 3amucH  NpPU  BBIUYKUCICHUSX, HEPALMOHAIbHbIE TPUEMBl BBIYHUCICHHH,
peoOpa30BaHUil U peIIeHH 3a/1a4.
2. Apudmerndeckre OmMOKH B BBIYUCICHHSIX, €CIIU OTH OMIMOKU TPyOO0 HEHCKAXalOT PeaJTbHOCTh
IIOJIyYEHHOT'O pE3yJIbTaTa.
. OTenpHbIE TOTPEIIHOCTH B (OPMYIUPOBKE BOIIPOCA UITU OTBETA.
. HeOperxHOe BBINIOJTHEHKE 3aMKCcel, YepTexeH, cxeM, rpauKoB.
5. Opdorpaduueckre 1 MyHKTyallMOHHbIE OITMOKH.

W
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Jluct cornacoBaHus k gokymeHTy Ne 15 ot 30.01.2024
WHunumatop cornacoBanus: MmHunatynnud b.X. Oupektop
CornacoBanue nHnyumpoBaro: 30.01.2024 15:50

JlucTt cornacoBaHus Tun cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
CiMoanucaHo
1 Mruarynnux b.X. A

30.01.2024 - 15:51
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