Cnucok
HTOrOBBIX IJIAHUPYEMBIX Pe3yJIbTATOB

€ YKa3aHMeM 3TANnoB UX GopMHUPOBAHMS U CIIOCOO0B OLICHKH 110 Y4eOHOMY IpeMeTy

«Pu3nka» (0a30BbIi YPOBEHB)

Itan popmupoBanus: 10 kiaace
Cnncok MTOTOBBIX IVIAHUPYEMBIX Pe3yJIbTATOB

Cnoco0
OLICHKH

JEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MECTO (PUZHKHU B (DOPMUPOBAHUHT
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON NEATEIIbHOCTH JIFOJEH;

NMUCHLMEHHBII J0KJIa,
YCTHOE CO001IeHne

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3yUYEHHBIX (PU3UUYECKUX MOJCIICH:
MarepuaibHas TOUuKa, HHEpIUAIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPI0E
TEJI0, UACATBHBIN I'a3, MOJEIN CTPOEHUS ra30B, )KUAKOCTEH U TBEPABIX TEI,
TOYCYHBIN DJICKTPUYCCKUH 3apsi/] IPU pEIIeHUH GU3HUECKUX 3a/1a4;

YCTHBI 0TBET
nposepovHasi pabora,
KOHTPOJIbHAs padoT4

pacro3HaBaTh GU3HYECKHUE ABJICHUS (IIPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BEILIECTBA U AJIEKTPOJMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE ABM)KCHUE, CBOOOTHOE MAJICHUE TEI, IBUKCHHUE 110
OKPYXHOCTH, MHEPIHS, B3auMoieiicTBue Tel, 1uddysus, OpoyHOBCKOE
JBUKCHHE, CTPOCHHE KUAKOCTESH U TBEP/BIX TEIl, H3MEHEHHE 00bEMa Tell
MIPU HAarpeBaHWH (OXJIAKICHUH ), TEINIOBOE paBHOBECHE, UCITAPEHHUE,
KOHJIEHCALHsl, IUIABJIEHUE, KPUCTAUIN3ALMs, KUIIEHUE, BIIAXKHOCTh BO3/lyXa,
MOBBIIICHUE 1aBJICHUS ra3a PU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEK]ly ITapaMeTpaMu COCTOSTHUS Ta3a B U30IPOLIECCAX, DJICKTPU3aLUs TEJl,
B3alMO/JICHCTBHE 3aPsiJIOB;

YCTHBII OTBET
NpoBepoYHAas
pabora,
KOHTPOJIbHAs padoT4

OIMCHIBATh MEXaHUYECKOE ABM)KEHUE, UCTIOIb3Ys PU3NUECKUE BETUUUHBDIL:
KOOPAMHATA, IIyTh, [IEPEMELLEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUia,
HMITYJIbC TEJIA, KHNHETUYECKask YHEPTUsl, TIOTEHIMAIbHAs YHEPT U,
MeXaHu4ecKas paboTa, MeXxaHH4ecKasi MOLUIHOCTb; IPH OIMCAHUU
MPaBWJIbHO TPAKTOBATh PU3NYECKUI CMBICI UCIOJIb3YEMbIX BEIMUUH, UX
0003HAYEHMS U eTMHHIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(U3MYECKYIO BETMYMHY C IPYTUMHU BEIMYNHAMMY;

YcTHBII OTBET
TecToBOE 3a7aHHE HA
COOTHeCceHHe

ONMCBIBATh U3YYCHHBIE TEIIJIOBBIE CBOMCTBA TEII U TEIUIOBBIE SBJICHHUS,
UCHOJIb3Ys (PU3MUECKHE BEIMYMHBL: JaBJICHHE ra3a, TeMIepaTypa, CpeaHss
KMHETUYECKasl SHEPTUsl XaOTUYECKOTO ABUKECHUS MOJIEKYI,
CPEIHEKBAIPATUYHASI CKOPOCTh MOJIEKYJI, KOJJUYECTBO TEILIOTHI,
BHYTPEHHSIS SHEpIus, padboTa rasa, KodQQHUIMEHT M0JIE3HOT0 JeiCcTBUs
TEIJIOBOTO ABUTATENs; PU ONKUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJTMUNH, UX 0003HAUYEHUS U €ANHUIIbI, HAXOUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMHU
BEIIMYUHAM;

YceTHBINM OTBET
TecToBOE 3a1aHHE HA
COOTHeCceHHe

OIMCHIBAaTh U3yUYEHHBIE MIEKTPUUECKUE CBOWCTBA BELIECTBA U
JIEKTPUUECKUE ABJICHUS (IIPOLIECCHI), UCHOIb3Ysl (PU3NYECKHE BEITUYMHBIL:
ANEKTPUYECKUH 3apsi]l, SIEKTPUUECKOE T0JIe, HAPsHKEHHOCTD MO,
MOTEHIMAJ, Pa3HOCTh MOTEHLIUAIOB; MPH OMHUCAHUM MTPABUIBHO TPAKTOBATh
(bu3nyecKnit CMBICT UCTIONb3yEMbIX BETUYMH, X 0003HAYEHUSI U €MHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUHHY C
JAPYTUMH BEITHYNHAMH,

YceTHBINM OTBET
TecToBOE 3a7aHHE HA
COOTHeceHune

aHATM3UPOBATh (HU3UIECKUE TTPOIIECCHI U SIBJICHUS, UCTIOJIB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLIMIIBL: 3aKOH BCEMUPHOTO TArotenus, I, I u 11 3akoHbI
HproToHa, 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPIUH, 3aKOH COXPAHEHUS
HMMITYJIbCA, IPUHLMII CYTIEPIIO3ULIMN CHUJI, IPUHLIUI PABHOIIPABUS

YcTHBIM 0TBET
I[IpoBepounas padora
Tect




HHCPUUATIBHBIX CUCTEM OTC‘-IéTa, MOJICKYJISIPHO-KUHCTUYCCKYIO TCOPHUIO
CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKOM
SHEPIUH TEIJIOBOTO JBMYKEHUS MOJIEKYII ¢ a0COTIOTHON TeMIIEpaTypoHu,
NIEPBbII 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS IEKTPUUECKOTIO
3apsna, 3akoH KyJioHa, Ipu 3TOM pa3ingaTth CIOBECHYIO (POPMYINPOBKY
3aKOHA, €ro MaTeMaTU4eCKOe BbIPAXKEHHUE U YCIIOBHS (IpaHMILIbI, 001aCTH)
IMPUMCHUMOCTH,

OOBSICHATH OCHOBHBIE IPUHLUIIBI AEHCTBHSI MAIIMH, IPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3nyaTh YCIOBHS UX O€3011acHOTO

YcTHEBI OTBET

TecToBOE 3a7aHHE HA

MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH; COOTHeCeHHue
BBINIOJTHATH KCIIEPUMEHTHI M0 UCCIIEI0BAaHUIO (DU3HUECKUX SIBJICHUN U IIpakTHyeckoe
MPOIIECCOB C MCIIOIb30BAHUEM MPAMBIX, 1 KOCBEHHBIX U3MEPEHUH, TpU 3agaHue
3TOM (hopMyIHpOBaTh MpolIeMy/3a1ady U TUIIOTE3y y4eOHOTro JlabopaTropnasi/
HKCHEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOT0 000py10BaHUS, NpaKTHYecKasi
MIPOBOAMTH ONBIT U (OPMYIUPOBATH BHIBOJIBI, padora
OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE N3MEpPEHUs (PU3NUECKUX BETUYHH, I[IpakTH4eckoe
IIPH 5TOM BBIOMPATH ONITUMATBHBINA CIIOCOO M3MEPEHUS U UCIIOJIb30BATh 3ananue
W3BECTHBIE METO/bI OLICHKU IMOTPENTHOCTEN U3MEPEHUI; Jlaboparopnasi/
NPaKTHYeCKas
padora
MCCIIEIOBATh 3aBUCUMOCTH MEKIY (PU3NIECKUMHU BETHINHAMHE C I[IpakTH4eckoe
UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh 3aganue
YCTaHOBKY, (PMKCUPOBATH PE3YIIbTATHI OJYYCHHON 3aBUCUMOCTH Jla6opaTopnas/
(bu3MUYecKrX BEIMYUH B B TAOIUIl ¥ TPa(UKOB, EIaTh BHIBOJIBI 110 NPaKTHYeCKas
pe3yJibTaTaM MCCIIE0BAHMUS; paGora
(poHTAIBLHBII
IKCNEPUMEHT
coOogaTh mpaBuia OE30MaCHOTO TPy/Ja MPHU MPOBEICHUH HCCIICIOBAHMMA I[IpakTHYeckoe
B paMKax yd4eOHOro OJKCHEPUMEHTa, Yy4eOHO-MCCIeNOBATENbCKON U 3aganue
MIPOEKTHOM JEATEIHHOCTU C UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPONCTB Jlaboparopnasi/
1 J1abOpaToOpHOro 000PY0BaHUS; NpaKTHYeCcKasi
padora
(ppoHTANBLHBIH
onpoc

pemiaTh pacu€THblE 3a/a4d C SBHO 3aJaHHON (QU3HUECKOW MOJIENbIO,
UCHONB3Yysl (U3WYECKHE 3aKOHbl M MPHUHIMIIBI, HAa OCHOBE aHalIMu3a
YCIIOBHSA 3a/1a4M BBIOMpaTh (U3NYECKYIO0 MOJIENb, BBLACTATH (PU3NUYECKUE
BEJIMYMHBI U (QOpPMYJIbl, HEOOXOAMMBIE s €€ pelIeHUs, MPOBOJIUTH
pacu€Tbl M OLICHMBATH PEATBHOCTh MOJYYEHHOTO 3HaueHHs (pusnueckoin
BEJINYUHBI;

YcTHBIH OTBET

IIpoBepounas padoTs

KoutpoubHasn
pabdora

pemarh KaueCTBEHHbBIC 3a/1auu: BBICTPanBaTh JIOTUYECKH
HETIPOTHUBOPEUYMBYIO  IEMOYKY  PACCYXKIEHUW C  HUCIHOJIb30BAaHHUEM
M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3UYECKUX SIBIICHUMH;

YcTHBIH OTBET

IIpoBepounas padoTs

UCMOJb30BaTh  IMpPH  peIIeHuH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(OpPMALIMOHHBIE  TEXHOJIOTUM I  TIOWMCKA, CTPYKTYpHUPOBAHUSA,
UHTEpOpETallMd M TPEACTaBICHUS Y4YeOHOW M HAy4YHO-TIOMYJISIPHON
nH(pOpMaLUY, MOJYYEHHOM U3 pa3IUYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMylo HH(POpMAIIHIO;

YCTHBIN OTBET

DpPOHTAIBLHBIH OIPO(
IMucbMeHHBIH 10K/IA]

IIpoexr

MPUBOJUTh TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPY)KAIOLIETO
MHpA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

YCTHBIA OTBET,

(ppoHTaNBLHBI 01IPO(
NUCHLMEHHBIN TOKJIAX




YCTHOE CO001IeHHe

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHMSI TIO (DU3HUKE B TIOBCETHEBHOM KU3HU
Uil o0ecriedeHus: 0€30MacHOCTH TpH  OOpamleHuu ¢ NpudopaMu U
TEXHHUYECKUMHU yCTPOUCTBAMH, JJIsi COXPAHEHUS 3[I0OPOBBS U COOJIIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpeie;

YcCTHBINM OTBET

paboTaTe B TpYyNIE C BBIIOJIHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATHh PabOTY TPYIIBI, PAIMOHATBLHO PACIPENSIsITh 00SI3aHHOCTH
W TUIAHUPOBAThH ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIHSX, OICHUBATh
BKJIQJ] KaXJIOTO M3 YYaCTHHKOB TPYIILI B PEIICHUE paccMaTpUBaeMOi
po0JIEMBI.

rpynmnosbie popMbI
padoTsl, caMo- U
B3aHMOOLIEHKA,
pedaexcus

Jrtan ¢popmupoBanus: 11 kiace
CnuCOK NTOrOBBIX IJIAHHPYEMBIX Pe3yJibTATOB

JEMOHCTPHPOBATH HA MIPUMEPAX POJb U MECTO PUUKH B POPMUPOBAHUT
COBPEMEHHOU HAYYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U
TE€XHOJIOTHM, B TPAKTUYECKON JEATEIIbHOCTH JIFOJEH, LIETOCTHOCTD U
€IMHCTBO (hU3UUYECKON KapTUHBI MUDA;

YCTHBIH OTBET,
NMUCHLMEHHBIN JOKJIA)
YCTHOE COO01IeHne

YYUTBIBATh TPAHUIIBI IPUMEHECHHUS U3YUEHHBIX (PU3NIECKUX MOJICIICH:
TOYEYHBIN MIEKTPUUYECKUI 3apsl, JIyd CBETa, TOYEUHBIM HCTOUHUK CBETA,
siIepHas MOZEIIb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTIO s1Ipa IIPU PELIEHUN
¢$u3nyecKux 3ajaay;

YCTHBIH OTBET,
NpoBepoOYHAas
pabora

pacro3HaBarh (PU3MYECKHE SBICHUS (TIPOLECCH) U OOBSICHATH MX Ha OCHOBE
3aKOHOB DJIEKTPOJIMHAMUKU U KBAHTOBOU (PU3HMKU: dNIEKTpUUECKast
MIPOBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE EHCTBUS
TOKa, B3aMMO/ICICTBHE MAarHUTOB, 3JIEKTPOMarHUTHasE MHAYKIIUS, JeHCTBHE
MAarauMTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM U [[BI/DKYIHI/II;'ICFI 3apsan,
ANEKTPOMArHUTHBIEC KOJIeOaHUsl U BOJHBI, IPSIMOJIMHEHHOE pACIIPOCTPaHEHUE
CBeTa, OTpaXXEHHE, MIPeJIOMIIEHUE, UHTephEepeHLIns, AMPpaKkuus U
MOJIApU3allus CBETa, TUCIIEpCUs CBeTa, POTodeKTpruIecKuii 3hdexT
(boTorpdext), cBETOBOE NaBIICeHNE, BOSHUKHOBEHHUE TMHEWUYATOTO CIIEKTPa
aToMa BOJIOPO/ia, €CTECTBEHHAsl M UCKYCCTBEHHAs paIM0aKTUBHOCTb;

YCTHBI 0TBET
NpoBepoOYHAas
pabora,
KOHTPOJIbHAS
pabora

OIMCHIBATh U3yUEHHBIE CBOICTBA BEILIECTBA (3JEKTPUUECKHUE, MAaTHUTHBIE,
ONITUYECKUE, DIEKTPUUECKYIO IPOBOAUMOCTD PA3JIMYHbIX CPEll) U
AJIEKTPOMAarHUTHBIE IBJIEHUS (TPOLIECCHI), UCTIOIb3YS (PU3NUECKUE
BEJIMYMHBI: 2JIEKTPUUECKUN 3apsi], CUJIa TOKA, JIEKTPUUECKOE HAMPSKEHUE,
JIEKTPUUYECKOE COIIPOTHUBIICHHUE, PA3HOCTh IOTEHINAJIOB, JIEKTPOABHKYIIAs
cuiia, paboTa TOKa, MHIKIMsI MAarHUTHOTO TOJIsL, CHjla AMIIepa, cujia
JlopeH1a, MHAYKTUBHOCTb KaTYyILIKH, YHEPTHS JEKTPUUECKOTO U
MarHuTHOTO TOJIEH, MEPHO U 4acToTa KojeOaHHil B KosebaTeIbHOM
KOHTYp€, 3apsi/l ¥ CHJIa TOKA B ITPOLIECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX
Kosie0aHui, POKYCHOE pacCTOSIHUE M ONTHYECKasl CUJIa JIMH3BI, IPH
ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3NUECKHUI CMBICT UCTIOIb3YEMBIX
BEJIMYMH, UX 0003HAUEHUS U €IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3bIBAIOLIIHE
JaHHYIO0 (PU3MUECKYIO BEJIMUHHY C IPYTMMH BEJITUYUHAMU;

YceTrHBIM OTBET
TecToBOE 3a1aHHE
Ha COOTHECEHHUE

ONKCBIBATh U3YYCHHBIE KBAHTOBBIC SBJICHUS U IIPOLECCHI, UCIIOIb3Ys
(bu3nyecKre BeIMUNHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsl U UMITYJIbC (POTOHA, IEPUO/] IOJTypaciaia, SHEPTHsl
CBSI3M aTOMHBIX sIJI€p, IPH ONMUCAHUH NPABUIIBHO TPAKTOBATh (hPU3HUECKUN
CMBICJI UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUEHUS U eIMHUIIbI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUUYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISITh 3HaYCHUE (PU3UUECKON BETMYMHBI;

YceTHBIN OTBET
TecToBoOE 3a1aHHe
HA COOTHECEHHEe

AHAJIM3UPOBATH (bmnqecm/le IMPONLECCHI U ABJICHUA, NCITOJIB3Y (i)I/I?)I/I‘IeCKI/Ie

YcerHBIM OTBET




3aKOHBI ¥ IPUHLHUIIBEL: 3aKOH OMa, 3aKOHBI ITOCIIEI0BATEIHLHOTO U
NapauIeIbHOTO COSANHEHNS IPOBOTHUKOB, 3aK0H /Ixoynsa—JIenna, 3akon
3JIEKTPOMArHUTHON MHIYKIIMHU, 3aKOH MPSIMOJIMHEHHOTO PaclpoCTpaHEHHS
CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI IIPEIOMJICHUS CBETa, ypaBHEHHE
OnHTeitHa 11 porodddexra, 3aK0H COXpaHSHHS YHEPTUH, 3aKOH
COXpaHEHHS UMITYJIbCA, 3aKOH COXPAHEHHUS HJIEKTPHUYECKOTO 3apsiia, 3aKOH
COXpaHEeHHs MacCOBOTO YHCIa, TOCTyIaTsl bopa, 3aKoH pain0aKTUBHOTO
pacmaza, TpH 3TOM pa3indaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA, €T
MaTeMaTHYeCKOE BBIPAXKCHUE M yCIOBUSA (TPAHUIIBI, 00JIACTH)
IPUMEHHUMOCTH;

IIpoBepounasn
padora
TeCTHPOBaHHUe

OIIPCACIIATH HAIIPABJICHUC BCKTOPA MHAYKIIMHU MAaroHuTHOT'O ITOJIA ITPOBOJHUKA
C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua;

Y cTHBII OTBET
IIpoBepounas
pabdora

CTPOUTH U OIMUCHIBATH I/I306pa)KCHI/Ie, CO31aBacMOC IJIOCKUM 3CPKAJIOM,

YceTHBIH OTBET

TOHKOU JIMH30H; IIpoBepounas
BBITIOJTHSATH SKCIIEPUMEHTBI TT0 HCCIICIOBAHUIO (DU3MYCCKUX SBICHHUNA 1 padora
MIPOLIECCOB C UCMOIb30BAHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHUN: MPU ITOM KOHTPOJIbHAA
(dhopMyIHpoBaTh MPoOIEMy/3a1auy U TUIIOTE3y YIeOHOT0 IKCIIEPUMCHTA, pa6ora
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyA0BaHMUs, IPOBOJAUTH OMbBIT U
(hOopMyJIHPOBATH BBHIBOJIHI;
OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIIUYUH, MPU NpaKTHYeCKoe
3TOM BBIOMPATH ONTUMAIBHBIN CIIOCOO U3MEPEHUS B UCII0JIb30BATh 3ajaHue,
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU; JabopaTopHas/
NPaKTHYeCKas
paodora,
(poHTANIBLHBIIT
IKCIEPHUMEHT
WCCIICIOBATh 3aBUCHUMOCTH (U3WYCCKUX BEJIMYMH C HCIOJIb30BAHUEM JaboparopHasi/
MPSMBIX U3MEPEHHI: MpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH NPaKTHYeCKas
pe3yabTaThl OJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BETUYMH B BUJIE TAOIHI] padora
1 TpadUKOB, AeNaTh BHIBOBI IO PE3yJIbTaTaM HCCIEAOBAHUS;
coOmro1aTh MpaBuiia 6€30MacHOro TpyAa MPY MPOBEICHUH HCCIICIOBAHUN B (poHTAIBLHBII
pamKax y4eOHOT0 dKCTIIepUMEHTa, Y4eOHO-UCCIeI0BATENbCKON U IPOEKTHOM onpoc (mepen
NESTETLHOCTH C UCIIOJIB30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U BbINIOJIHEHH EM
1a60paTOPHOTo 000PYIOBaAHHUS; JlabopaTopHoii
NMPAKTHYECKOMH
padoThI,
NMPAKTHYECKOT0
3aJaHu,
(¢pponTansHoro
IKCIIEPUMEHTA)
peniaTh pacu€THbIE 3a7]a4M C SBHO 3aJaHHON (PU3NUYECKON MOJIEIbIO, YCTHBI 0TBET
UCTONB3Ys (PM3MUECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHANIN3a yCIOBUS NpoBepoYHAast
3a/1aud BEIOMPATHh (PU3UUECKYIO MOJIENb, BBIICTATh (DU3NUECKUE BETUYUHBI U pabora,
(dhopMyIbl, HEOOXOUMBIE IS €€ PelIeHHs, TPOBOIUThH PACUETHI U KOHTPOJIbHAS
OIICHUBATh PEATHHOCTD MOJTYYEHHOTO 3HAUYCHUS (PHU3UUECKON BETMYNHBI, padora
pelaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBaTh JIOTUYECKU HEMTPOTUBOPEUUBYIO YcTHBI 0TBET
LENOYKY PACCyKIEHUH C UCIOJIb30BAHUEM M3YUYEHHBIX 3aKOHOB, KoutpoabHnasn
3aKOHOMEPHOCTEH 1 (PU3NUECKUX SIBJICHHIA, padora
WCIOJIb30BaTh MIPU PEIICHUHN YUEOHBIX 3a/1a4 COBPEMEHHBIE YCTHBIN OTBeET,
nH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs TOUCKA, CTPYKTYPUPOBAHHS, (poHTANBLHBIH




MHTEPIPETALMU U NIPEICTABICHHS YIeOHOH U HAyYHO-TIOMYJISIPHOM
nH(pOpMaLIUY, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUECKH
aHAJIM3UPOBATh MOJyYaeMyI0 HHPOPMAITHIO;

OMpoC, MMCbMEHHbI
JOKJIaJl, yCTHOE
coo0IIeHue

OOBSACHATH MPUHIUIIBI JEHCTBHS MAILIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuaTh YCIOBH UX O€30MIaCHOTO MCIIOJIb30BAHMS B
MIOBCETHEBHOM JKU3HH;

YCTHBII OTBET,

MIPUBOJIUTH TIPUMEPHI BKIIAJa POCCUUCKHUX U 3aPYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHIA.

YCTHBIH OTBET,
(poHTAIBLHBII
ONpoc, NMCbMEHHbI]
JAOKJIaJl, yCTHOE
cool1IeHue

UCIIOJIb30BATh TEOPETHYECKHIE 3HAHUS 10 (PU3UKE B TIOBCEIHCBHOW JKU3HU
111 obecriedeHrs: 6e30MacCHOCTH MpH 00paleHn! ¢ prudopamu u
TEXHUYECKHMH YCTPOUCTBAMH, JUIsi COXPAHEHHS 30POBbS U COONIOACHHS
HOPM 9KOJIOTHYECKOT0 IOBEJICHUS B OKPY)KAIOIIEeH cpene;

YCTHBII OTBET,

paboTaTh B rpyIIIie C BHITOJIHEHUEM PA3INYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATH Pa0OTy TPYIIIBI, PAIIHOHAIBHO PACIPEISIISITh 00SI3aHHOCTH U
ILJIAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLMAX, OLICHUBATh BKJIA/L

rpynimnoBsie (popmMbl
paboThl, camMo- U
B3aMMOOLICHKA,

Ka)KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PELLICHUE pacCMaTPUBAEMOI POOIEMBI. pedaexcus

2.Tpe0oBaHusl K BICTABJIEHHIO 0TMETOK 32 IPOMEKYTOYHYIO ATTECTALUIO.

s ycmuvix omeemog onpeoensiomcs ciedyioujue Kpumepuu OYeHox:

Ouenka «5» CTaBUTCSA B TOM Clly4yae, €CIM y4YalluiCs MOKAa3bIBA€T BEPHOE NMOHUMAHHUE
(U3UYECKON CYIIHOCTH paccMaTpUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH,
JIA€T TOYHOE OMpEEICHUE U MCTOJKOBAHHE OCHOBHBIX MOHSTHM, 3aKOHOB, TEOPUU, a TaK¥Ke
MpaBWIbHOE oOmpeaencHrue (U3NYECKUX BEIUYMH, HMX EIUHHUI] M CIIOCOO0B H3MEpEHUS;
MPABUJIHO BBIMOJHSAET YEPTEKHU, CXEMbl U TpapUKU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COTPOBOXKAAET paccKa3 HOBBIMU MPUMEPAMHU, YMEET MPUMEHUTH 3HAHHS B HOBOM CUTYallUu MPU
BBINIOJIHEHUH TPAKTUYECKUX 3a/IaHUI; MOYKET YCTAHOBUTBH CBSI3b MEXIY HM3y4a€MbIM U paHee
M3YYEHHBIM MaTepUajoM Mo Kypcy (GU3UKH, a TAKKe C MaTepruajIoM, YCBOCHHBIM IIPH U3YUEHUU
JIPYTUX MPEAMETOB. YYaIIHICS CUCTEMAaTHUYECKH MOKA3bIBAET 3HAHUS HE TOJIBKO MPOTPAMMHOTO
MaTepuaia, HO U 3a MpeaeaaMu MporpamMmBbl.

Ouenka «4», eCii OTBET YUEHHUKA YJIOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha
OLICHKY «5», HO JaH 0e3 HCHOJb30BaHUS COOCTBEHHOrO ILJIaHA, HOBBIX MPUMEpPOB, 0€3
NPUMEHEHUs 3HAHUI B HOBOHM cHUTyaluu, 0e3 HCIOJB30BaHUS CBS3eH C paHee W3YYECHHBIM
MaTepuajioM U MAaTepuajoM, YCBOCHHBIM IMPHU U3YYEHUHU APYTHX MPEIMETOB; €CIM y4Yalluics
JOTIYCTHII OJIHY OLITHOKY WM He OoJiee IBYX HEAOUYETOB U MOKET UX UCIPABUTH CAMOCTOSATEIHHO
WM ¢ HEOOJIBIION MTOMOIIBI0 YUUTEIS.

Ouenka «3» CTaBUTCS, €CIU yYAIIMICS MPaBUIBLHO MOHUMAET (PU3UUYECKYIO CYIIHOCTH
paccMaTpUBaEeMbIX SBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTACIIbHBIC TPOOEIhI B
YCBOEHHUH BOMPOCOB Kypca (U3WKH, HE TMPENATCTBYIOIINE JaTbHEHIIEMY YCBOCHHIO
MPOTrpaMMHOTO MaTepHuaia; yMEeT NMPUMEHSITh TMOJYy4YCHHBIC 3HAHUS TPH PEIICHUH TMPOCTHIX
3a/1a4 C UCHOJIB30BaHMUEM TOTOBBIX (DOPMYII, HO 3aTPYIHSETCS MPH PEUICHUH 3a7a4, TPEOYOIHIX
npeoOpa3oBaHus HEKOTOPBIX (OPMYII; MOMYCTHJI He Oojiee OMHOW TpyOOW OMMOKH U IBYX
HE/I0ueToB, He OoJiee OHOM Tpy0oii M O7HOI Herpy0oil omubKu, He 6osee ABYX-TpeX HErpyObIX
OIIMOOK, OHON HETpyOoii OMMOKU U TPEX HEOUETOB; TOMYCTHII YEThIPE UITH MSTh HEJJOUETOB.




OneHka «2» CTaBUTCS, €CIIM yYaITUICS HE OBJIJIC)I OCHOBHBIMU 3HAHMSIMH M YMEHUSMU B
COOTBCTCTBHHU C Tpe6OBaHI/IHMI/I HpOFpaMMBI )41 I[OHyCTI/IJI 60JIBIH€ OH_II/I60K 1 HEOAOYCTOB, UCEM
HEOOXOOUMO JUISA OLIEHKH!

OyeHnka nucb MeHHbIX KOHMPOIbHLIX PAOOM.

Ounenka «5» ctaBUTCS 3a pabOTy, BBIINOJIHEHHYIO MOJHOCTHIO 06€3 OMIMOOK U HEJOYETOB.
VYyamuiicss cucTreMaTH4ecKH IEMOHCTPUPYET IMPAaBHJIBHOE BBIMIOJIHEHUE KOHTPOJBHBIX padoT,
BBINTOJIHEHHOE HAa BEICOKOM YPOBHE C TBOPYECKHM IOJIXOA0M.

Ouenka «4» ctaBuTCs 32 paboTy, BHIMOJIHEHHYIO TOJHOCTHIO, HO TIPU HAJHYUHU B HEH HE
Oonee ogHOM HETpyOOU OMIMOKK U OJTHOTO HE0UeTa, He 00JIee TPeX HET0UYETOB.

Ounenka «3» CTaBUTCS, €CIM YYCHHK NMPaBUIBHO BBHINOJHWI HE MeHee 2/3 Bcel paboTbl
WJIM JIOMyCTHJI He OoJiee OJTHOM TpyOo OmmMOKH M JIBYX HEIOYETOB, HE OoJiee OJHON TpyOol 1
OJIHOI Herpy0oil ommOKku, He 6ojiee TpeX HEerpyObIX OMMOOK, 0IHOM Herpy0Ooil omuOKu U Tpex
HEJ0YETOB, IPU HATHUYUU YETHIPEX-TIATH HEAOUYETOB.

OuneHka «2» CTaBUTCS, €CITU YUCIO OMIMOOK U HEOYETOB MPEBBICUIO HOPMY JJISI OLIEHKH
«3» WM IPaBUIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThl.

Oyenka npakmuueckux pabom:

Onenka «5» craBUTCA, €CIIM YyYallMiics BBIIOJHSAET pabOTy B MOJHOM oOOBEME C
cOONIIO/IeHEM HEOOXOAMMOW TMOCIEeIOBATEIbHOCTH IPOBEACHUSI OIBITOB M HM3MEPEHHI;
CaMOCTOSITENIbHO ¥ PAallMOHAIBHO MOHTUPYET HEo0XOquMoe O0O0OpYyIOBaHHE; BCE OIBITHI
MPOBOAMT B YCIOBUSX M PeKUMaX, 00ECIIEUUBAIOIIUX MOTyYEeHHE MPABUIBHBIX PE3YJIbTATOB U
BBIBOJIOB; COOMO/IaeT TpeOOBaHUS MPABUJI TEXHUKH O€30MacHOCTH; MPABWJIBHO M aKKypaTHO
BBITIOJHSET BCE 3aMKCH, TaOIHIIbI, PUCYHKH, YEPTEKH, IPpadUKH; MPABUIBHO BBITIOIHSAET aHATHU3
MOTPEIIHOCTeH. Y4Yaluics CUCTEMAaTHYeCKd JIEMOHCTPUPYET NPAaBUIBLHOE BBINOJIHEHUE
NPaKTUYECKUX padoT, BBIMTOJIHEHHOE Ha BEHICOKOM YPOBHE C TBOPUYECKUM ITOIXOOM.

Ounenka «4» CTaBUTCS, €CJI BBIIIOJIHEHBI TPEOOBaHUS K OLIEHKE «5», HO OBLJIO JOMYIIEHO
JIBa-TpH HeJ04YeTa, He 0osiee OHOM HerpyOoi OMIMOKH U OJHOTO HEeI0YeTa.

Ouenka «3» cTaBUTCA, €clid pab0Ta BBINOJIHEHA HE TTOJHOCTHIO, HO 00b€M BBITIOJIHEHHOU
YacTH TaKOB, YTO TO3BOJIAET MONYYUTh MPABHIBHBIA pPe3yabTaT U BBIBOJ; €CIU B XOJe
IPOBE/ICHUS ONbITA U U3MEPEHUS ObLIN JIOMYIIEHb! OLIITHOKH.

Ounenka «2» CTaBUTCS, €Clii paboTa BBIMOJHEHA HE MOJIHOCTHIO, U 00BEM BBINOJIHEHHON
yacTh pabOThl HE TO3BOJSET CleNaTh MPaBWIBHBIX BBIBOJIOB; €CIHM ONBITHI, W3MEpEHUs,
BBIYHUCIICHSI, HAOJIOACHUS TIPOU3BOIMIIUCH HEMTPABUIIHHO.

Bo Bcex cimywasix OIIEHKAa CHMKAETCS, €CIM YYEHHK He COONIoJall MpaBHUia TEXHHUKH
0€30MacHOCTH.

[Tepeuens ommoOOK:

I'pybvie owubdxu

1.He3nanue onpeaeneHuii OCHOBHBIX MOHSATHI, 3aKOHOB, MPaBHJI, OCHOBHBIX MOJIOKEHHUN
TeopuH, (hopMys, OOIIENPUHATHIX CHMBOJIOB OOO3HAUCHHsSI (PU3MUECKUX BEIHYWH, €IUHHIL
U3MEpEHUsI.

2.HeymMmeHue BBIIEIUTD B OTBETE TJIABHOE.

3.HeymeHue npuMeHSITh 3HAHUS [Tl pEIISHHS 3a/1a9 U 0ObICHEHHS (PU3NIESCKUX SIBICHUH.

4.HeymeHue yuTaTh U CTPOUTH IPaUKH ¥ MPHUHIUITHAIEHBIE CXEMBI.



5.HeymeHnue mnoaroroButh K paboOTe yCTAaHOBKY WM JabopaTopHOE 00O0pyIOBaHHE,
IIPOBECTHU OIIBIT, HEOOXOUMBIE pacueThl, UM UCIOIH30BATh MOJTYUYECHHBIC JaHHBIE /TSl BHIBOJIOB.

6.HeOpexxHoe OTHOLIEHHE K J1a0OpaTopHOMY OOOpPYJOBaHMIO ©  HM3MEPUTEIHLHBIM
npuOopam.

7.Heymenue onpenenuTs MoKa3aHue N3MEPUTEIHLHOTO MPUoopa.

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

Hezepyovie owubdku

1.Herounoctu (hopmyJHMpOBOK, ONpeneIeHU, MOHSATHN, 3aKOHOB, TEOPHH, BHI3BAHHBIC
HEIMOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB ONPEIENIIEMOr0 TMOHATHSA, OLIMOKH, BBI3BAaHHBIC
HECOOII0ICHUEM YCIIOBUI MPOBEACHUS ONbITA WM U3MEPEHUI.

2.0mmbKM B YCIOBHBIX OOO3HAYECHHUSAX HA MNPUHUUNHAIBHBIX CXEMaX, HETOYHOCTH
4epTexel, rpagKoB, CXEM.

3.Ilpomyck WM HETOUYHOE HAMMCAaHNE HAUMEHOBAHHUH €AMHUL] (PU3HUECKUX BEINYHH.

4 HepanroHaIbHBIN BEIOOP XO/a PEIICHUS.

Heoouemsi

1.HepaunonanbHble 3aMUCH MPU BBIUMCICHUSIX, HEPALIMOHAIbHBIE PUEMbI B BHIYHCIICHHUH,
peoOpa3oBaHUU U PEIICHUH 33]1a4.

2.Apudmernueckne OmMMOKM B BBIUMCICHUSX, €CIH ATH OMIMOKH TpyOO HE HCKa)XaroT
pPeaIbHOCTh MOJIYUYEHHOIO pe3yJibTaTa.

3.01nenbHbIE MOTPEUTHOCTH B (POPMYITHMPOBKE BOIIPOCA WIIH OTBETA.

4.He0Ope)xHOE BBHIMIOIHEHUE 3aMKCel, YepTexeit, cxeM, rpadukos.

5.0pdorpaduueckre U MyHKTYaIIUOHHBIE OIIMOKH.

Oyenuganue mecmosvlx pabom yYalUuXCs OCYIIECTBISCTCS B 3aBUCHMOCTH  OT
IIPOLIEHTHOTO COOTHOIIICHHUS BBIMOJIHCHHBIX 3a/IaHUH.

OnenuBaetcs paboTa clieAyonuM 00pa3oM:

«5» -90 — 100 %;

«4» -70 -89 %;

«3» - 50— 69 %;

«2» - 0—49 %.

3. I'paduK KOHTPOJIBHBIX MEePONIPUATHI

KonTpoasbHoe Tun Cpok npoBeeHust Kunaccent
MeponpusTHe KOHTPOJIA
IIpoBepka goMallHero 3a1aHus Texymui Ha kaxxnom ypoke 5-9
[InceMeHHBINM KOHTPOJIb TemaTnuecknii ITo ntoram 5-9

OCBOCHMUI pasjciia

TectupoBanue Tematnuecknii | [Io uToram ocBOEHUS TEMBI 5-9

YceTHBIT onpoc Temarnyecknii | IIo uToram ocBOEHUsI TEMBI 5-9

KonrtponbHas pabora Wrorosslit ITo uToram ocBOEHUS TEMBI 5-9




