Ipnaoxenne Ne8 k OOII COO

CHnHCOK UTOrOBBIX MJIAHUPYEMBIX pE3yJIbTAaTOB

€ YKa3aHHeM 3TANO0B UX (POPMUPOBAHMS U CIIOCOO0B OLIEHKH 10 Y4eOHOMY IpeaAMeTy

«®Pu3nka» (6a30BbIi YPOBEHbB)

Jrtan ¢popmupoBanus: 10 kiace
CHHCOK HTOTOBBIX IJIAHUPYEMBIX Pe3yJIbTaTOB

Cnocod
OLICHKH

TEMOHCTPHUPOBATH HA IIPUMEpax poJib U MeCTO (PU3UKU B POPMUPOBAHUHT
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKOW JIEATEIIbHOCTH JIKOJIEH;

MHUCHMEHHBIN TOKIAJI,
YCTHOE COOOIIEeHNE

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJAETICH:
MaTepuaabHas TOUKa, MHEepIHallbHasl CUCTeMa OTCu€Ta, abCOJIIOTHO TBEPIOE
TEeJI0, UJCabHBIN a3, MOJEIIM CTPOCHUS I'a30B, JKUIKOCTEH U TBEPBIX TEI,
TOYEYHBIN JIEKTPUUECKUM 3aps/ IpU pelieHud GU3NYecKuX 3a/1ay;

YCTHBIN OTBET
poBepoyHas padora,
KOHTpOJIbHasA paboTa

pacrno3HaBaTh (pu3nMUecKue ABIEHUS (MPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS
BELIECTBA U AJIEKTPOJMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Ma/IeHUE Tell, ABUKEHHE 10
OKPY>KHOCTH, MHEPIIHS, B3aUMOoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE
NIBIDKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX TN, U3MEHEHHE 00bEMaA Tel
[IpU HarpeBaHuU (OXJIaXKAEHHUHU), TETIJIOBOE PAaBHOBECHE, UCIIAPEHUE,
KOHJCHCALUs, IUIaBJIEHUE, KPUCTAJUIN3alis, KUIIEHUE, BIIaXKHOCTh BO3/yXa,
MOBBILICHUE JABJICHMSI ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEXly ITapaMeTpaMy COCTOSIHUSA ra3a B U30IIpoLeccax, JIEKTpU3anus Tell,
B3aUMO/ICVICTBUE 3aPSI0B;

YCTHBIN OTBET
IPOBEPOYHAs
pabora,
KOHTpOJIbHas paboTa

OIKCBHIBATH MEXAaHUUYECKOE JBMKEHHE, UCTIONB3YS (PU3MUECKUE BETUUNHBIL:
KOOpPJIMHATA, ITyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHJa,
MMITYJIBC TEJIA, KHHETUYECKAsl SHEPTUs, IOTEHIMAJIbHAS DHEPT U,
MexaHuyeckas paboTa, MEXaHU4YeCKasi MOIIHOCTD; IIPU ONMUCAHUH MTPaBUIIBHO
TPAaKTOBATh (PU3MUYECKUI CMBICIT UCHIOIB3YEMBIX BEJIMYHMH, UX 0003HAYECHUS U
€IMHULIbI, HAXOJUTh (OPMYJIbL, CBA3BIBAIOLINE TaHHYIO GU3NYECKYIO
BEJIMYMHY C JPYTHMMH BEITUYUHAMU;

Y CTHBIA OTBET
TecToBoe 3amanue Ha
COOTHECEHIE

OIHCHIBATH N3yYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS,
HCIIOJIb3YA (I)I/ISI/I‘ICCKI/IC BCJIMYHUHBI: JaBJICHUC I'a3a, TCMIICpaTypa, CpCAHAA
KUHETHUYECKAs SHEPTHSI Xa0THUECKOTO TBMYKCHUSI MOJICKYJI,
CPCAHCKBAAPATHYHAA CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA
pHEPTHUs, padoTa ra3a, KodQGHUIMEHT MOJIE3HOTO IEHCTBHS TETIOBOTO
NIBUTATEIS; IPU OMUCAHUU TPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICIT
HMCII0JIB3YEMbIX BEJIMYHH, UX 0003HaueHus U C€AUHHNIIbI, HAXOAUTH q)OpMy.]'II)I,
CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUUHY C APYTUMHU BEJIMYHUHAM;

VY CTHBIA OTBET
TecToBoe 3aganue Ha
COOTHECEHHE

ONMCHIBATh U3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIECTBA U JIIEKTPUYECKUE
SIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BEIUYHHBI: SJIEKTPHUUECKUI
3aps, DJIEKTPUYECKOE I0JIE, HANIPSHKEHHOCTD I10JIs, TOTEHIUA, Pa3HOCTh
MOTEHIIMAJIOB; TPU OMUCAHUYU MPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICT
MCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAUEHMsI U €AUHULIBI; YKa3bIBATh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUUHY C IPYTUMHU
BEJIMYUHAMU,

VY CTHBIA OTBET
TecToBoe 3aganue Ha
COOTHECEHHE

AHATM3UPOBATH PUINICCKUE TIPOIIECCHI U SIBIICHUS, UCTIONB3YS (PU3NICCKUE
3aKOHBI U IPUHLIMIIBL: 3aKOH BceMUpHOTro Tarotenus, I, I u 111 3akonbI
HproToHa, 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTUH, 3aKOH COXPaHEHUS
MMITYJIbCA, MPUHITUI CYNEPIIO3ULIMU CHJI, IPUHLIUI PABHOIIPABHS

VYcTHBIN OTBET
[IpoBepounas pabota
Tecr




HMHCPLIUAJIBHBIX CUCTCM OTC‘-IéTa, MOJICKYJISIPHO-KUHCTHUYCCKYIO TCOPUIO
CTPOCHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETUIECKOH
HHEPTUU TEIIOBOTO JBMXKEHUS MOJIEKYJI ¢ a0COIIOTHON TeMIepaTypoH,
MEPBBI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHCHHUS DIICKTPHUYECKOTO 3apsifia,
3akoH KyioHa, mpu 3TOM pa3nudarh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOe BBIPAXKCHHE W YCIOBUS (TPaHUIIbI, 00IaCTH)
MMPUMCHUMOCTH,

O0O0BSACHSATH OCHOBHBIE TPUHIIMIIBI IEHCTBUS MAIlIUH, TIPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB; pa3jinyaTh YCIOBUS UX 0€30I1aCHOTO

Y CTHBIN OTBET
TectoBoe 3a/1anue Ha

MCTIOJIb30BaHUS B IOBCETHEBHOMN JKU3HU; COOTHECCHHE
BBITTOJIHATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NICCKHX SIBICHUH U [TpakTuyeckoe
MPOIIECCOB C MCIIOJIb30BAHHEM MPSIMBIX, U KOCBEHHBIX HU3MEPEHHA, TIPU 3TOM 3ananue
(dbopMynpoBaTh MpodieMy/3agady ¥ TunoTe3y yueOHOro SKCIepruMeHTa, JlaGoparopHnasi/
COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U MpPaKTHYeCKast
(hOpMYJIHPOBATH BHIBOJIBI; pabota
OCYILECTBIISATH TMPSIMbIE 1 KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEITUYMH, MPH [TpakTrdeckoe
ATOM BBIOMpATh ONTUMANIBHBIN CIOCO0 U3MEPEHHS U UCIIONIb30BATh 3ananue
M3BECTHBIE METO/IbI OIIEHKH MOTPEIIHOCTEN U3MEPEHUIA; JlaGopartopnas/
MPaKTHYECKast
pabora
MCCIIEI0BATh 3aBUCUMOCTH MEKAY (PU3UUECKUMU BETMUUHAMH C [TpakTryeckoe
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUI, IPH 3TOM KOHCTPYHPOBAThH 3ananue
YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl HOJTYYSHHON 3aBUCUMOCTH Jlaboparopuas/
(bu3nyecKuX BEIMYHH B BUJIE TaOIHI] U IpadUKOB, JeNaTh BBIBOJBI 110 MIPaKTHYCCKasT
pe3yJbTaTaM HCCIIeJOBAHUS; pabota
(bpOoHTaNTBHBII
IKCICPUMEHT
coOro1aTh TpaBMIiIa 0€30MaCHOTO TPy/Ia MPH IPOBEICHUH UCCICIOBAHUN B [MpakTuyeckoe
paMkax  y4eOHOro  SKCIEPHUMEHTa, y4eOHO-HMCCIIEOBAaTEIbCKON U 3anmanne
MPOCKTHOH JIEATEIFHOCTH C MCIIOJIb30BAaHINEM N3MEPHUTENBHBIX YCTPOWCTB U Jlaboparopuas/
1abopaTOpPHOTO 000PYAOBAHMS; NpaKkTHIeCcKast
pabora
(bpOoHTaIBHBII
0Tpoc

pewaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MYECKON MOJEeNbIo,
MCIIOJIB3YSl (U3NYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS
3ajjauu BeIOMpATh (PU3UUECKYIO0 MOJEIb, BBIACIATh (PU3NUECKHUE BEITUUMHbI
u ¢GopMyiibl, HeoOXoauMble JJisi €€ pelIeHMs, NPOBOAUTH pPacuéTel U
OLICHUBATh PEAIbHOCTh MOJIyYEHHOT0 3HauUeHUs PU3MUECKON BEIUYHHBI,

YCTHBIN OTBET
ITpoBepounas pabota
KoHTposbHas
pabota

p€maThb Ka4YC€CTBCHHBIC 3aJa4Hu. BBICTpanBaTh JJOTNYECKHN
HEIIPOTUBOPEYUBYIO LIENIOUKY PACCYKACHUM C UCIIOIb30BAHUEM HU3YUYEHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEN M PU3NUYECKUX SBJICHUM;

Y CTHBINA OTBET
[IpoBepounas pabora

MCIONB30BAaTh  MpPH  pemieHMH  y4eOHBIX  3aJad  COBpPEMEHHbIE
MHPOPMALIMOHHBIE  TEXHOJOTMU Ui [OMCKA, CTPYKTYPHPOBAHUS,
MHTEPIIPETallUd U TPEACTaBICHUS Yy4yeOHOW W Hay4HO-TIONYJISPHON
MHPOpPMALIMK, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
QHAIM3HPOBATh MOJIYYaeMyt0 HH(pOpMaLHIo;

YCTHBIM OTBET
@pOoHTaNBHBIN OIIPOC
IInceMeHHBIN oK

[Ipoexr

MPUBOIUTH MIPUMEPHI BKJIAJa POCCUHCKUX M 3apYyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOUIEro MHpa, B
Pa3BUTHE TEXHUKU W TEXHOJIOTUH;

YCTHBIN OTBET,
(bpoHTaNIbHBII onpoc
MMCHbMEHHBIN JTOKIaI,

YCTHOE COOOIIeHE




MCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA I10 (I)I/ISI/IKG B HOBCCHHGBHOﬁ KU3HU
st oOecrieueHrss 0€30MAaCHOCTH TIpU  oOpalieHud ¢ npubopamMu U
TCXHUYCCKUMU YCTpOﬁCTBaMH, AJIL COXpaHCHHA 310POBbA U COGJ’IIOI[GHI/DI
HOPM JKOJIOTHYECKOTO TMOBEICHUS B OKPYIKAIOIIEH cpejie;

VY CTHBIA OTBET

pa6OTaTB B TIpymnnec ¢ BBIIOJHCHUCM Pa3JIMYHbIX COLOHUAJIbHBIX pOJICfI,
[UIAHUPOBATh PA0OTY TPYIIIbI, PAIIMOHAIBHO PACIPEACIATh 00SI3aHHOCTH U
[MIAaHUPOBATh JACATCIBbHOCT B HCECTAHAAPTHBLIX CUTyalUsAX, OLCHHUBATH
BKJIaJ] K&XIOTO M3 YYaCTHHUKOB TPYIIbI B PEIICHUE pacCMaTpUBacMOi
POOJIEMBI.

IpyHIoBbIE (OPMBI
paboThI, camMo- U
B3aMMOOIICHKA,
pednekcus

Jran ¢popmuposanus: 11 kaace
Cnucok NTOrOBBIX IVIAHUPYEMBIX Pe3yJ1bTATOB

NIEeMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3UKU B OPMHUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHON TEXHUKH U
TE€XHOJIOT Ui, B IPAKTUYECKON AESITEIbHOCTH JIFOAEH, HEJIOCTHOCTD U €IUHCTBO
(bu3HYECKOM KapTUHBI MUPA,

YCTHBIN OTBET,
MMHUCbMEHHBIN JIOKJIA/]
YCTHOE COOOIIeHIE

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJAETICH:
TOYEYHBIN IEKTPUUECKUH 3apsij, JIyd CBETA, TOUEUHBIN HCTOYHUK CBETA,
sIepHas MOJEIIb aTOMa, HYKJIOHHAs. MOJIEIb aTOMHOTIO s/ipa IIPU PELIEeHUN
(bu3nyecKux 3a/1ay;

YCTHBIN OTBET,
MPOBEPOUHAS
pabora

pacno3HaBaTh (PU3MUECKHE SBICHHS (TIPOIECCHI) U OOBSACHSITH UX HAa OCHOBE
3aKOHOB JIEKTPOJIMHAMUKYU U KBAHTOBOM (PU3MKHU: SJICKTPHUYCCKAs
MPOBOANMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JICUCTBHS TOKA,
B3aUMOJICHCTBHE MarHUTOB, AJICKTPOMArHUTHASL HHYKIIHSI, 1eHCTBHE
MarHUTHOTO T10JISl Ha TIPOBOJTHUK C TOKOM M JABIXKYIIUICS 3aps,
DIICKTPOMArHUTHBIC KOJICOAHHUS M BOJIHBI, IPSIMOJIMHEIHOE PaCIpOCTpaHCHUE
CBETa, OTPaKCHUE, IPEIOMIICHNE, HHTEep(EepeHIHs, TUPPaKIU |
MOJIIpU3aLUsl CBETA, JUCTIepCUsi CBeTa, POTO3EKTpHUUecKUl AP deKT
(poroaddexT), cBeTOBOE NaBiIeHHE, BOZHUKHOBEHUE IMHEHYATOTO CIIEKTpa
aTOMa BOJIOPO/Ia, €CTECTBCHHAS M MICKYCCTBEHHAS PaJIMOAKTHBHOCTB;

YCTHBIN OTBET
IIPOBEPOYHAs
pabora,
KOHTPOJIbHAS
pabota

ONMCHIBATh U3yUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKUE, DIIEKTPUUECKYIO TPOBOAUMOCTD Pa3INYHBIX Cpel) U
AIIEKTPOMAarHUTHbIE SABJICHUS (IPOLIECCH), UCHOB3Ys (PU3NUECKHE BETUYMHBIL:
PIIEKTPUYECKUH 3apsiJl, CUIIA TOKA, SJIEKTPUUECKOE HAPSKEHHUE,
DIIEKTPUYECKOE CONTPOTUBIICHUE, PA3HOCTD ITOTECHIUAIIOB, dJIEKTPOABIKYIIAs
cuia, paboTa TOKa, MHIYKIUS MarHUTHOTO TOJIsl, Cujla AMIiepa, cuia
JlopeHa, MHIYKTUBHOCTb KaTYILUKH, SJHEPT U DJIEKTPUYECKOI0 U MarHUTHOI'O
roJieH, Mepuo/l ¥ YacToTa KosueOaHuil B KojebaTeIbHOM KOHTYpE, 3apsil U cuiia
TOKa B MPOLIECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX KoeOaHul, PoKycHOe
[PACCTOSIHUE U ONTHYECKAs CUJIA JIMH3BI, IIPU ONMCAHNUHU ITPABUIIBHO TPAKTOBATh
(bU3uUECKUil CMBICI UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHHS U €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUHHY C
JIPYTUMHU BEJIMYMHAMU;

VY CTHBIA OTBET
TecToBoe 3aganue
Ha COOTHECEHHE

OMMCHIBATh N3yUEHHBIE KBAHTOBBIE SIBJICHUS U IIPOLECCHI, UCTIONb3YSI
(bu3nUecKre BEIMYUHBL: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U
4acTOTa CBETA, JHEPIUsl U UMITYJIbC (POTOHA, IEPUO] MTOJIypaciaia, SHEPIHsl
CBSI3U aTOMHBIX sJIep, PH OMHCAHUH NPABHIBHO TPAKTOBATh (PU3NUECKUIA
CMBICIT UCTIOJIb3yEMbIX BEIMUHMH, UX 0003HAYEHUs] U €AMHMUIIbI, YKa3bIBaTh
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIATh 3HaUYeHUE (PU3NUECKON BEJIHUMHBI,

Y CTHBIN OTBET
TecToBoe 3aganue
Ha COOTHECEHHE

QHATU3UPOBATH (PU3MYECKHE MPOLECCHI U SBJICHUS, UCIIONb3Ysl (pu3nueckue
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI IIOCIEI0BATEIBHOTO U
[IapaJuICJIbHOIO COCIMHEHHUsI IPOBOAHUKOB, 3aK0H J[koyis—JIeHna, 3aKkoH

VYCTHBIN OTBET
[IpoBepounas
pabora




DIIEKTPOMArHUTHON MHIYKIINH, 3aKOH IPSIMOJIMHEHHOTO pacrpoCTpaHeHHS
CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI IPEJIOMIICHHS CBETA, ypaBHEHHUE
OiHITeitHa 111 porodddekra, 3aKOH COXpaHEHHS YHEPTUH, 3aKOH
COXpaHEHHsSI UMITYJIbCA, 3aKOH COXPAHEHHS HJIEKTPHUYECKOTO 3apsiia, 3aKOH
COXpaHEHHs MAaCCOBOT'0 YHCIa, MOCTYIaThl bopa, 3aK0H paaloakTHBHOTO
pacmaza, MpH 3TOM pa3inyaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA, €0
MaTeMaTHYECKOE BBIPAKEHUE W YCIOBUs (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH;

TECTUPOBAHUE

OIIPEEIATh HAIIPaBICHUE BEKTOPA UHAYKIUU MarHUTHOT'O T10JIs IPOBOJHUKA
C TOKOM, CHJIbl AMIiepa U cuibl JIopeHna;

Y CTHBIM OTBET
IIpoBepounas
pabora

CTPOUTDH U OITUCHIBATDH I/I306pa)KCHI/Ie, CO31aBacMOC€ IIIOCKHUM 3CPKAJIOM,

Y CTHBIN OTBET

[peCTaBICHNs y4eOHOM U HAYYHO-TIOMYJIAPHON HH(POPMAIIUH, TOTYYSHHOM
13 Pa3IMYHBbIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH ITOJIy4aEMYIO

HHGbOpMAIIHIO;

TOHKOU JIMH30M1; IIpoBepounas
BBITIOJTHATH KCIIEPUMEHTHI IO UCCIIEI0OBAHUIO (DU3HUECKUX SIBJICHUN U paboTta
MPOIIECCOB C MCIIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHHIA: TIPU ITOM KOHTPOJIbHAS
(hopMyIUpOBaTh MPOOJIEMYy/3aa9y ¥ TUIIOTE3Y Y4eOHOTO DKCIIEPUMEHTA, pabora
COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U
(bopMyJIHPOBATH BBHIBOJIBI;
OCYILIECTBIISATH MPSIMbIE 1 KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEITUYMH, MPU NPaKTUIECKOEe
ATOM BBIOUPATh ONTUMANIBHBIN CIOCO0 U3MEPEHHSI U UCTIOJIb30BaTh U3BECTHHIC 3aJjaHue,
METO/Ibl OLIEHKH MOIPELIHOCTEN NU3MEPEHMI; naboparopHasi/
paKTHYeCcKas
pabora,
(bpOoHTATBHBII
HKCIIEPUMEHT
MCCIIEIOBATh 3aBUCUMOCTU (DU3MUECKUX BEIMYUH C HCIOIH30BAHHEM MPSMBIX naboparopHasi/
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJILTAThI NpaKTUIecKas
MOJTy4YEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B BUJE TAONHIl U TPadUKOB, pabota
IesIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICOBAHUS;
co0ur0/1aTh MpaBuiia 0€30MacHOro TPY/Aa IPY MPOBEIEHUH UCCIIC0BAaHUH B (bpoHTaNbHBII
pamKax y4eOHOro 3KCIepuMeHTa, yueOHO-UCCIIeI0BATENbCKON U MPOEKTHON orpoc (nepen
NeSITEIBHOCTH C UCIIOJIBb30BAaHUEM U3MEPUTENbHBIX YCTPOUCTB U BBITIOJTHEHHEM
TabopaTOPHOTO 000PYI0BAHMS; nabopaTopHOU
MPAKTUYECKOUN
paboTHl,
MPAKTHYECKOTO
3aJJaHus,
(hpOHTAIIBHOTO
SKCIIEPUMEHTA)
pemaTh pacuéTHbIE 33Ja4u C SIBHO 33/1aHHON (PU3MYECKOI MOIeNbIO, YCTHBIN OTBET
MCTIONB3Ys (PU3NIECKHE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS IPOBEPOYHAs
3ajjauu BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIICIATh (PU3HUECKUE BETUUUHBI U paborta,
(bopMyIIBl, HEOOXOAUMBIE ISl €€ PEeUICHHUs, IPOBOAUTH PACYETHI U OLICHUBATH KOHTPOJIbHAS
€aJIbHOCTh MOJIyY€HHOTO 3HaueHUs (PU3NUECKON BEIUYHHBI, paboTa
pemaTh KayeCTBEHHBIE 331a4H: BHICTPAUBATh JJOTHYECKH HEMPOTHBOPEUHBYIO YCTHBI OTBET
[IEMOYKY PACCYXKACHUH C UCTIOIb30BAaHUEM N3YUYEHHBIX 3aKOHOB, KonTponbHas
3aKOHOMEPHOCTEH U (hU3HUECKUX SIBICHUH; paboTa
MCTIOJIb30BATh MPH PEIICHUH YUYeOHbIX 3a71a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE YCTHBIN OTBET,
TEXHOJIOTHH s IOMCKA, CTPYKTYPUPOBaHUS, MHTEPIPETALUU U (GpoHTaTBHBIH

ONpOC, MMCbMEHHBIN

JIOKJIaJl, YCTHO®
COO0IIIeHnE




OOBSCHSTH PUHIIUIIBI IEHCTBUS MAIIIUH, TIPUOOPOB U TEXHUUECKUX
YCTPOWCTB, pa3inyaTh YCIOBUSA UX O€30MaCHOTO MCIOJIb30BaHUS B
MOBCEAHEBHOM KHU3HU,

YCTHBIN OTBET,

[IPUBOIUTH MPUMEPDI BKJIa1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BICHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHUH.

YCTHBIN OTBET,
(pOoHTaJIbHBII
OIpPOC, MUCbMEHHBIN
JIOKJIaJl, YyCTHOE
coobuieHue

MCTIOJTb30BATh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B TIOBCETHEBHOM KU3HU IS
oOecreueHns 6€30MacHOCTH MPU OOpaIlleHUH C TPUOOPAMH U TEXHUYECKUMU
YCTPOWCTBAMHU, JIJIsi COXPAHEHUS 3/I0POBBS U COOJIO/ICHUS HOPM
PKOJIOTHYECKOTO MTOBEJAECHUS B OKPYKAIOIIEH cpefie;

YCTHBIW OTBET,

paboTaTh B IPYIIIE C BHITOJHEHUEM PA3IMIHBIX COIMATLHBIX POJICH,
[IAHUPOBATh PabOTy IPYNIIbI, PAlMOHAIEHO PACTIPEENIATh 00SI3aHHOCTH U
[JIaHUPOBAThH JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYAIIHIX, OIICHUBATH BKJIA/I
Ka)KJOr0 U3 YYaCTHUKOB IPYMIIBI B PElIEHHE paccMaTpUBaeMoil mpoOIeMBbl.

IpynmnoBble (OPMBI
paboThI, camMo- U
B3aWMOOIICHKA,
pedaekcus

2. TpeGoBaHus K BHICTABJICHHIO OTMETOK 32 IPOMEKYTOYHYIO ATTeCTALMIO.

s ycmuvix omeemos onpeodensaiomcs credyoujue Kpumepuu OyeHoK:

Onenka «5» cTaBUTCSI B TOM cirydaec, €Clin yanlHﬁCﬂ IOKa3bIBACT BE€PHOC IMOHHUMAHUC

(u3MuecKkoil CyITHOCTH paccMaTpUBAEMbIX SIBJICHHM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPHUIA,

Aa€T TOYHOC OIPCACICHUC W HCTOJIKOBAHUEC OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TeOpI/Ifl, a TaKXc<

IMPaBUJIBHOC OIPCACIICHUC (I)I/I3I/I‘-ICCI(I/IX BCJIIMYHMH, HX CIUHUL U CII0CO00B HU3MCPCHUS;

NPaBUIBHO BBITNIOJHAET YEPTEXH, CXEMBl M TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,

COIIPOBOXKAAET PACCKA3 HOBBIMU IIpUMEpPaMU, YMEET IPUMEHNUTh 3HAHUS B HOBOM CUTyaluu IIpU

BBITIOJTHCHUU NPAKTHYCCKUX 3a)1aH1/1171; MOXECT YCTAaHOBUTL CBA3b MCKAY H3YUYACMBIM W PAHCC

M3Y4YEHHBIM MaTepHalioM IO Kypcy (U3HKH, a TaK)KE C MaTepUaioM, YCBOCHHBIM MPU U3y4YEHUU

JIPYTUX MPEAMETOB. Y4Yalluics CUCTEMaTHYEeCKH MMOKA3bIBAeT 3HAHMS HE TOJIBKO MPOTrPaMMHOIO

MaTcpuaja, HO U 3a IpcacjiaMu IporpaMmal.

Onenka «4», €CJIM OTBCT YUCHUKA YAOBJICTBOPACT OCHOBHBLIM Tpe6OBaHI/IﬂM K OTBCTY Ha

OLICHKY ((5)), HO JaH 0e3 HCIOJIb30BaHUSI COOCTBEHHOT'O I[JIaHa, HOBBIX IPUMECPOB, 0e3

NPUMEHEHHUsS 3HAHUKA B HOBOWM CUTyaluu, Oe3 MCIONb30BaHMSA CBSI3€M C paHee H3YyYCHHBIM

MaTepUaJIOM M MAaTEepUajOM, YCBOCHHBIM IIPHM U3Y4YCHUHU APYIUX NPEAMETOB; €CIM Y4allUuhCs

A0IYCTUII OJIHY OHII/I6Ky WJIH He OoJiee ABYX HEAOYCTOB U MOKCT UX UCIPABUTH CaMOCTOATCIIBHO

WM C HEOOJIBIIION TTOMOIIBIO YUUTES.

Ouenka «3» cTaBUTCA, €CIM y4allMiics MPaBUIBHO MOHUMAaeT (PU3MUECKYIO CYIIHOCTh

paccMaTpuBaeMbIX SIBJICHUM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAEIbHBIE POOEIbl B

YCBOGHHU BOINPOCOB Kypca (U3HKH, HE MPEnsTCTBYIONINE

JalbHENIIeMyY YCBOCHHIO

IIporpaMMHOro Marcepuajia; yMeCT NPHUMCHATH IMOJNYYCHHBIC 3HAHUA TIPpH PCIICHUU IIPOCTBIX

3aaa4 C UCII0JIb30BaHUEM I'OTOBBIX (I)OpMy.]'I, HO 3aTpyAHACTCA IpU PpCHICHUHA 3a1a4, Tpe6y10m1/1x

npeoOpazoBaHuss HEKOTOPBIX (OPMYII; MOMYyCTHJI HE Oojiee OgHOW TrpyOOd OIMMOKKM U ABYX

HeI0ueToB, He OoJiee OHOM Tpy0oit M 0AHOI Herpy0Ooil ommoOKu, He Ooee ABYX-TpexX HerpyObIxX
OIMOOK, OJTHON HETrpyOOii OIMOKY U TPEX HEJOUETOB; TOMYCTHII YSTHIPE HITU TISITh HEJIOUETOB.

OlIeHKa «2» CTaBHUTCA, €CIIN y‘IaIIIHI;'ICSI HC OBJIaJ1€JI OCHOBHBIMU 3HAHUSAMU U YMCHUSMU B

COOTBETCTBUU C TPEOOBAaHUSAMHU MPOrPaMMbl M JOMYCTHJI OOJibIIe OMIMOOK M HEIOYETOB, YeM

HEOOXOIUMO 15 OLIEHKHU



Oyenka nucb MeHHbIX KOHMPOIbHLIX pabom.:

Onenka «5» craBuTCS 32 pabOTYy, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK M HETO0YETOB.
VYyammiicss CHCTEMAaTHYeCKH IEMOHCTPHPYET MPaBHIILHOE BBITOJHEHHE KOHTPOJIBHBIX padoT,
BBIMIOJTHEHHOE Ha BHICOKOM YPOBHE C TBOPUYECKHUM IOAXO0IOM.

Ouenka «4» ctaBUTCS 32 pabOTY, BBIOJHEHHYIO MOJTHOCTHIO, HO IPU HAIWYUU B HEW HE
0osee oaHOM HerpyOoii OMMOKK U OJHOTO HEeJoUYeTa, He OoJee TpeX HEA0UYETOB.

Onenka «3» CTaBUTCs, €CIU yUYEHHUK MPABUILHO BBIIOJIHUI HE MeHee 2/3 Bceil paboThl
WIN AOMYCTHII HEe Oosiee 0HON rpyOoi OomMOKM U ABYX HEAOYETOB, He Oojee OJHOU TpyOoi u
oJHOU HerpyOoii omOKku, He OoJiee TpeX HerpyObIX OMIMOOK, OJHON HerpyOoii omMOKN U Tpex
HEJIOYETOB, IIPY HAJTMYUH YETHIPEX-TIATH HEJJOYECTOB.

Onenka «2» CTaBUTCS, €CIU YHCIIO OMIMOOK M HEJI0YETOB MPEBBICHIO HOPMY ISl OLICHKH
«3» WM MPaBWIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboThl.

Oyenxa npakmuyeckux pabom:

Ouenka «5» cTaBUTCA, €CJIM Yy4YalIWiics BBIIOJHAET pPadOTy B TOTHOM 0ObeMe C
COOJIIOJICHMEM HEOO0XOAMMOW MOCIeI0BaTEeIbHOCTH IPOBEACHUS OINBITOB M HM3MEPEHMIA;
CaMOCTOSITENIbHO W PALMOHAJIBHO MOHTHPYET HeoO0XoaumMoe OOOpYJOBaHUE; BCE OIBITHI
IPOBOJUT B YCJOBUSAX M PEXKHMMax, 00ECIECUNBAIOUINX MOTYyYSHHE MPABHIBHBIX PE3yJIbTAaTOB U
BBIBOZIOB; COOJIOAAaeT TpeOOBAaHUS NMPAaBHJ TEXHUKH O€30MAaCHOCTH; MPABHIBHO M aKKypaTHO
BBITIOJTHSIET BCE 3aITMCH, TaOJUIBI, PUCYHKH, YEPTEKH, TPAPHKH; PABUIHHO BHITIOJIHSICT aHAN3
MOTPENTHOCTeH. YUaIlIUHCS CHCTEMAaTHYeCKH JIEMOHCTPUPYET TMPAaBHIBHOE BBHIMOJHEHHUE
MPAKTHYECKUX pabOT, BHIMOIHEHHOE Ha BHICOKOM YPOBHE C TBOPUYECKHUM MOAXOI0M.

Ouenka «4» CTaBUTCS, €CJIU BBIMOJTHEHBI TPEOOBAHUS K OLEHKE «5», HO ObLIO JOMYIIEHO
JIBa-TPHU HemoueTa, He 0oiee 0HOI Herpy0oil oIrOKH 1 OHOTO HEI0YeTa.

Ounenka «3» cTaBUTCs, €ciid padoTa BBHIIOJIHEHA HE MOJIHOCTHIO, HO 00bEM BBIIIOJHEHHOM
YacTH TaKOB, YTO TIIO3BOJIAET MOJYYUTh NPABWIbHBIA pe3yabTaT M BBIBOJA; €CIM B XOe
NPOBEICHUS ONbITA U U3MEPEHUS ObLTU JIOMYIIEHbI OITHOKH.

Ouenka «2» CTaBUTCS, €Clid padOTa BBINMOJIHEHA HE MOJHOCTHIO, 1 OOBEM BBITOJTHEHHOM
gacTh paboOThl HE TMO3BOJSET CAENaTh MNPAaBUIBHBIX BBIBOJOB; €CIM OIBITHL, H3MEPEHHUS,
BBIYUCIICHHSI, HAOIFOICHUS TIPOU3BOIMIIUCH HEMIPABUIIHHO.

Bo Bcex ciywasx OlLleHKAa CHMJKAeTCs, €CIM YYEHHK He COOJfoJlan TpaBHiia TEXHUKHU
0€30MacHOCTH.

[lepeuyens ommboK:

I'pyobvie owudxu

1.He3nanue orpezesieHnii OCHOBHBIX MOHSATHN, 3aKOHOB, MPABUJI, OCHOBHBIX IMOJIOKEHUM
TeopuH, (HOPMYJI, OOIICTPHHSITHIX CHMBOJOB O0O3HAYCHHS (PUINICCKUX BEIIMYUH, CIUHUIL
U3MEPCHHUS.

2.HeyMeHue BBIACIUTH B OTBETE TJIABHOE.

3.HeyMeHue npuMeHATh 3HAHUS TSI pEeIISHUs 3a/1a4 U OOBICHEHHs (PU3MUECKHUX SBJIICHHM.

4.HeyMmeHue unuTaTh U CTPOUTH TpadUKU U TPUHLIUITUATHHBIE CXEMBI.

5.Heymenne mnoaroToButh K paboTe YCTAaHOBKY WM JaboparopHoe 0OOpyaOBaHUE,
MIPOBECTH OIIBIT, HEOOXOIMMBIEC PACUEThI, MJIH UCIIOJIb30BATh MOyUYEHHBIC JAaHHBIE /ISl BEIBOJIOB.

6.HeOpexxHoe oOTHOIIEHHE K JIaDOpaTopHOMY OOOPYAOBAaHHIO W HU3MEPUTEILHBIM
npubopam.



7.Heymenue onpenenuts NOKa3aHue U3MEPUTEIBHOTO NpHoopa.

8.Hapymenue Tpe6oBaHuil mpaBui 0€30MacHOTO TPYAa MPU BEIIOJIHEHHH YKCIIEPUMEHTA.

Hezpybwvie owubku

1.Herounoctu (hopMyIupOBOK, OMpENENEeHUM, MOHATUNA, 3aKOHOB, TEOPHl, BBHI3BAaHHBIC

HEIIOJIHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIPEACTIACMOro IIOHATHA, OH_II/I6KI/I, BBI3BAHHBIC

HecOOII0IeHHEM YCIIOBUH MPOBEACHUS ONbITA WK U3MEPEHHIA.

2.0mmoKku B YCJIIOBHBIX 0003HAYEeHHIX Ha NPUHOUIIKAJIBHBIX CXE€MdX, HCTOYHOCTH

yepTexell, rpauKoB, CXEM.

3.HpOHyCK WJIM HETOYHOE HalKMCaHNE HAUMEHOBAaHUM €IUHUIL] (I)I/I3I/I‘{eCKI/IX BCJIIMYMH.

4.HepaunoHanbHbIH BEIOOP X0/1a PELICHUS.
Heoouemui

l.HepaHI/IOHaJII)HI)IC 3aIIMCHU IIPHU BBIYUCIICHUAX, HCPAIITUOHAJILHBIC HpI/IéMI)I B BbIYUCJICHUU,

IpeoOpa3oBaHUU U PELICHUHU 3a7a4.

2. ApudmeTndeckne OMMOKH B BBIYMCICHHUSAX, €CIM OTH OIMIMOKM TPyOO HE HMCKaKaroT

PEaTbHOCTD MOJIYyYEHHOTO Pe3yJIbTaTa.
3.0T1nenbHbIC TOTPENIHOCTH B (POPMYITMPOBKE BOIIPOCA MITH OTBETA.
4.HeOpexHoe BBITIOJIHEHUE 3aIMUCEeH, YepTexeil, cxem, rpaduKoB.
5.0pdorpaduueckne U MyHKTYaI[HOHHBIE OITHOKH.

OuenueaHue mecmaoeblx pa60m ydamuxcsa OCYHICCTBIIAACTCA B 3aBUCUMOCTU  OT

MTPOLIEHTHOTO COOTHOIIICHUS BHITIOJTHCHHBIX 3aIaHUH.
OuenuBaeTcst paboTa CJIeIyIONUM 00pa3oM:
«5» - 90— 100 %;
«4» - 70 — 89 %j;
«3» - 50— 69 %;
«2» - 0—49 %.

3. I'paduk KOHTPOJBLHBIX MEPONIPUATHI

KonTpoasHoe Tun Cpox npoBenenust Knaccol
MeponpusaTHe KOHTPOJIA
IIpoBepka goMallHero 3aJaHus Texymun Ha kaxxziom ypoxke 5-9
IIncbMEeHHBINM KOHTPOJIb Temaruyeckuii ITo uroram 5-9
OCBOEHUS pas3zelia
TectupoBanue Tematnuecknii | [lo uToram ocBOEHUS TEMBI 5-9
YeTHBI onpoc Tematnuecknii | [Io uToram ocBOEHUS TEMBI 5-9
KonrponsHas padora Hrorossii ITo uToram ocBOEHUS TEMBI 5-9




