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1. MACITIOPT ®OHJAA OLHEHOYHbBIX CPEJICTB

1.1. O6aacTb NpUMeHeHUs
®onp onieHouHbIX cpeaAcTB (POC) — HeoTbemieMast YacTh paboyeil IporpaMmbl
nucuuiuinHbl KauecTBeHHbIE M JKCIIEPUMEHTAJIbHBIE 32124 B IIKOJIbHOM Kypce
(pu3MKN U IpeIHa3HaueH JIJIs1 KOHTPOJIS ¥ OLIEHKU 00pa30BaTeIbHbIX JOCTUKEHUN
CTY/JICHTOB, OCBOMBIIIUX MIPOTPAMMY JTHCIMUILINHBI.

1.2. lleau n 3agaun PoHIA OLIEHOYHBIX CPEICTB

Lenpr ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKH 00y4YaroIIerocs
tpeboBanmsim  OI'OC  BO  OGakamaBpwaT MO  HAaMNpaBlIEHUIO  MOJATOTOBKH
44.03.05 [lemarornueckoe oOpazoBaHue (C AByMS MTPOPWISMH TOATOTOBKH),
YTBEPXKJICHHBIM TIpUKa3oM MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
®eneparuu ot 22.02.2018 1. Ne 125 (¢ u3BMEHEHUSIMU U JOTIOTHEHUSIMHU ).

1.3. Ilepeyenb KommereHUMH, (GOpMHpPYEeMBIX B IpoLecce OCBOCHUS
OCHOBHO# 00pa30BaTe/ILHON MPOrpaMMBblI

[Ipouiecc ocBoeHUs1 AUCIHUIUIMHBI HampaBieH Ha (OPMUPOBAHHUE CIEAYIOIIMX
KOMIETEHIIUA U UHAUKATOPOB UX JTOCTHKCHHUS:

Kon mo ®1'0OC BO | NHaukaTop 10CTHKEHNUS

[TpodeccnonanpHbIC

I[IK-1.1.  3HaeT  CTpyKkTypy, COCTaB H
IUJAKTHYECKHE EIMHHIBI MPEeAMETHOW obmactu
(TpemogaBaeMoro mpeaMeTa).

IIK-1.2. YMeer ocCymIecTBIATh OTOOp Y4eOHOTO
COEpKaHUS ISl €r0 pealn3allii B Pa3IMIHBIX
dopmax  oOyueHMsI B  COOTBETCTBHH  C
tpedoBanusimu ®I'OC OO.

[IK-1.3. JlemoHCTpHpYET yMeHHE pa3padaThBaTh
pa3IMYHbIE ¢dopMbl  y4eOHBIX  3aHATHH,
OPUMEHATH METOHBbl, NPHUEMbl U TEXHOJOTHU
00y4eHus1, B TOM YHcIe HHPOPMAaIIMOHHBIE.

IIK-1 CnocoGen ocBauBaTth

U UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS U
NPAKTUYECKUE YMEHHS ¥ HaBBIKU B TIPEIMETHOMN
00J1aCTH NIPUPELIEHUH TPO(YECCHOHANBHBIX3a1aY

1.4. Jranbl ¢GopMUpPOBAHMS KOMIETEHIMHA W CpPeACTBA OLEHUBAHMS
YPOBHS UX ¢OPMHUPOBAHHOCTH

KoHTpO/ILHO-01IeHOYHbIE

Jrtansl popmupoBanusa komnereHunii | Komnerenuun
cpeacTBa / cnocod OleHUBAHUS

Pasnen 1 [1K-1 BBITIOJITHCHUE WHIUBUIYATEHOTO
3a/IaHus, IIOATOTOBKA K
1a00paTOpHBIM paboTam

Paznen 2 [K-1 BBIIIOJIHCHUE UHIAUBUAYAIBHOIO
3aJjaHus, TIOATOTOBKA K
n1abopaTopHbIM paboTam

Pasnen 3 [1K-1 BBITIOJITHCHUE WHIUBUIYATBHOTO
3alaHus, IOATOTOBKA K
1a00paTOPHBIM paboTam

Paznen 4 [K-1 BBIIIOJIHCHUE UHIAUBUAYAJIBHOIO
3aJlaHus, OATOTOBKA K




n1abopaTopHbIM paboTam
Pasnen 5 [1K-1 BBITIOJITHCHUE WHIUBUIYATEHOTO

3aJjaHMsl, OJrOTOBKA K

1ab0paTOpHBIM paboTam
IIpomMe:kyTOYHAsA aTTeCTALUSA MK-1 3a4er

1.5. Onucanue nokasareseit opMupoBaHus KOMIIETEHIIUIA

Koa xomnerenuuu

Pe3yibTarhl chOpMHPOBAHHOCTH

[1K-1

3HaeT: OCHOBHbIE (PU3UUECKHE SBJICHUS U 3aKOHBI, METOABI NU3MEPECHUS

(U3NUECKUX BETHYUH.

Vmeer: KPUTHUECKH AaHAJIM3UPOBATh CYIIECTBYIOLIUME Y4yeOHblE W
METOJIMYECKUE  TOCOOWs; TMOAOUpaTh  KOMIUIEKT  JabopaTopHOTO
o0Opy/sOBaHUs M3 TMEpeyHs THUIIOBOTO OOOpPYNOBaHUS IIKOJIBHOTO
KaOuHeTa (PU3UKU.

BiajgeeT HABBIKAMH: IPAKTHYECKHMH HABBIKAMH BBITIOJHECHHS Ta00PAaTOPHBIX
paboT hU3NUECKOro NPaKTHKYMa.

1.6. Kpurepun oneHHUBaHUSI KOMIIETEHIMii HAa Ppa3HBIX 3Tamax MuX

(popMupoBanusn
Bua rekymeii yue0Hoii padoThbl | KosnuecTBo 0aJ10B
9 cemecTp

CamocTtosTenbHas padoTa (BBIMOJHEHHUE U 3alTUTa 30
VH/IMBHUIYAJIBHOTO 3aaHMsI)

BrimonHenue u 3anmra 1a00paTopHBIX paboT 40

3ayer (TeCTOBBII KOHTPOJIb) 30

Hroro 3a 7 cemecTp 100




HaxonureanHas cucreMa ounenuBanug mo 100-0aaabHOM IIKajge

YeTpipexoaaabHas
cUCTeMa OlleHHBaHUS
IK3aMeHa

100-6aanbHas
KaJa

BykBeHHAas KA, COOTBETCTBYIOIIAS
100-6a/1bHOM 1mIKaJIe

Cucrema
OLCHUBAHUS
3agyera

OTINYHO

90-100

A — OTJIMYHO — TEOPETUYECKOE COJICPIKAHKE
Kypca OCBOEHO IIOJIHOCTBIO, 0e3 poberos;
HEOOXOIUMBbIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaIoM c(hOpMUPOBAHEI;
BCE MPEIyCMOTPEHHBIC IPOrPaMMOi
00yueHHs y4cOHBIC 3a]]aHUs BBITOJIHCHEI,
Ka4eCTBO UX BBIMOJHEHHS OLEHEHO YHUCIOM
0aJIIoB, OJIM3KKUM K MAaKCHUMaJbHOMY

Xoporo

83-89

B — oueHb XOpOIIO — TEOPETHYECKOE
CoJIepKaHne Kypca OCBOCHO MOJHOCThIO, 0e3
po0OeIIoB; HEOOXOUMBbIE TIPAKTHUSCKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTEpHAIOM B
OCHOBHOM c(hOpMHUPOBaHEI; BCE
MPEyCMOTPEHHBIC IPOTrPaMMON 00yUYCHHUS
y4eOHBIC 3a/JaHHs BBITIOJIHCHBI, KAYECTBO
BBIMOJIHEHUS OOJIBITUHCTBA M3 HUX OIICHCHO
YHUCIIOM 0aJIOB, OJIM3KMM K MAaKCUMAJIbHOMY

Xoporo

75-82

C — XOpOIIO — TEOPETUIECKOE CO/IepIKaHHE
Kypca OCBOEHO IIOJIHOCTBIO; HEKOTOPhIE
NPaKTUYECKUE HABBIKU PA0OTHI C OCBOSHHBIM
MaTtepHaoM c(hOPMHUPOBAHEI HEAOCTATOUHO;
BCE TPEIyCMOTPEHHBIE IPOrPaMMOi
o0OydeHus ydeOHbIC 3aJaHNs BHIITOJTHEHEL,
KaueCTBO BBHINOJIHEHUS HU OJHOTO U3 HUX HE
OLICHEHO MHHUMAJIbHBIM YHCIIOM 06aJlIoB,
HEKOTOPBIE BHJIBI 33/IaHUH BBITIOJIHEHBI C
olmHnOKaMu

YHOBHCTBOPI/ITGHLHO

63-74

D — ynoBieTBOpPUTENIBHO — TEOPETHYECKOE
CoJIep>KaHue Kypca OCBOCHO YaCTHYHO, HO
npoOesbl He HOCST CYIECTBEHHOTO
Xapakrepa; He0OXO0JMMbIe PAKTHUECKHE
HaBBIKU Pa0OTHI C OCBOSHHBIM MaTepHaIOM B
OCHOBHOM C(pOPMHPOBAHBI; OOJIBIIIMHCTBO
HPeIyCMOTPEHHBIX IPOrpaMMOi 00ydYeHHs
y4eOHBIX 3aIaHUH BBHIIIOJTHEHO, HEKOTOPHIC U3
BBIIIOJIHEHHBIX 33JIaHUI COepIKaT OMNOKU

Y 10BIETBOPUTEIIBHO

50-62

E- nocpenctBeHHO —TeopeTHYECKOe
COJIepKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPBIC IPAKTUUCCKUE HABBIKU PAaOOTHI HE
c(hOpMHUPOBAHBI, MHOTHE TPETYCMOTPEHHBIC
y4eOHOI mporpaMMoii 00y4eHus yaeOHbIe
3aJlaHusI HE BBITIOJIHEHBI JTHOO0 Ka4yeCcTBO
BBIMOJIHCHHBIX HEKOTOPBIX M3 HUX OLICHCHO
YHUCIIOM 0aJJIOB, OJIU3KUM K MUHAMAJIEHOMY

3auTeHo

HeynosneTBopurensHO

21-49

FX — HeyOBIETBOPUTENBHO — TEOPETHIECKOE
CoJIepXKaHNe Kypca OCBOEHO YaCTHYHO;
HE0OXO0TUMBIC TIPAKTHUCCKIE HaBBIKA PabOTHI
C OCBOCHHBIM MaTEpHAIOM HE
chopMHupOBaHbI; OOIBITHHCTBO
MPEIyCMOTPEHHBIX Y4eOHOH mporpaMmMont
o0ydeHHs ydeOHBIX 3aIaHUH HE BBHITIOTHEHO
100 KauecTBO UX BHIIIOJIHEHUS OLICHEHO
YHCIIOM 0aJI0B, OJIM3KUM K MUHUMAIIbHOMY;
Ipy AOTIOJITHUTCIIBHO CaMOCTOSITEILHON
paboTe Ha/i MaTepuaIoM Kypca BO3MOXKHO
IIOBBIIIICHUE Ka4€CTBA BBIIIOJIHCHUS y‘-Ie6HI)IX
3aJaHuN

HeynosneTBopuresbHO

0-20

F — HEyJOBIETBOPUTENFHO — TEOPETHIECKOE

He 3aureno




coziepKaHue Kypca He OCBOEHO;
HEOOXOJMMBIC TPAKTUUECKHE HABBIKH PaOOTHI
He c(hOPMHUPOBAHBI; BCE BHITIOJIHEHHBIE
yueOHbIe 3aJJaHusl CoJepKaT rpyOble OIIMOKY;
JIOTIOJTHUTENbHAsI CAaMOCTOsATeNIbHAs paboTa
HaJl MaTeprajoM Kypca He IpUBENeT K
KaKOMY-JTH0O 3HaYMMOMY ITOBBILIICHHIO
KayecTBa BHIIOJIHEHHS Y4eOHBIX 3aJaHUH




2. KOHTPOJIBHO-ONEHOYHBIE CPEACTBA

2.1. OueHo4YHbIE CPEACTBA TEKYLIEr0 KOHTPOJIS
IIpuMepHbIe TUNIOBBIE 32IAHUS:
[IpaBuna onucanus A€MOHCTPALMOHHBIX ONBITOB
OauH OmbBIT M3 KaXIOW CEpUM CTYICHT ONUCHIBAET B COOTBETCTBUHU CO
CIEAYIOLIEHCXEMOM:
1. OmnpeneneHue  JEMOHCTPUPYEMOro  sIBIE€HUsA  (IIpolecca, CBOMCTBA,
(¢u3nyecKoil BeIMYMHBI, (POPMYJIMPOBKA 3aKOHA U T.I.) Ha YPOBHE YYBCTBEHHOI'O

BOCTIPUATHS.
2. CTpyKTypa IaHHOTO ONPECIICHNUS:
1 2 MartepHrabHbIi Venosue PesyibTa
MaTEepUAIbHBIN 00BEKT (CBOMCTBO, B3aMMOJEHUCT
00BEKT BUSI
(CBOMCTBO,
bus. bus. BEJIMUYMHA W (cooTHOIIEH
BEJIMUMHA H T.J.) 1e)
T.J.)

3. Crpykrypa YOV (y4eOHO-IKCIIEPUMEHTAILHOW YCTAHOBKH ).

Hccnenyemsblii Bo31elCTBYIOINM SIIEMEHT Iloarorosu HNunuka
00BEKT (w1 BTOpPOM HCCIIEyEMBIii [TeNTbHbIE st

00BEKT) PIIEMEHTHI

[IpuHnMnuanbHas cxema (4epTex).

MoHTaxkHas cxema (PUCYHOK).

[Tepeuens 000py1OBaHUS B COOTBETCTBHH C MOHT)KHOU CXEMOH.
[Topsimox moaroToBKH YOV U TUTaH AEMOHCTPAIIUHU OTIBITA.

N o ok

PaccMoTpuM KaXKIblii MyHKT OApPOOHEE.

1. Ompenenennie  SBICHUS HAa  YPOBHE YYBCTB  MpPEANONaraeT  €ro
nepedopMyIrpoBaHre 0€3 HEKOTOPBIX YCIOBUH, KOTOPHIE «HEBHUIHBD) B JIAHHOM
ombiTe. Hampumep, ompenencHHe MEXaHUYECKOTO JBIDKEHHUS B  y4eOHHUKE:
«/3MeHeHUE TOJIOKEHUsSI Tejla B NMPOCTPAHCTBE OTHOCUTEIBLHO JPYrHX TeJ ¢
Te4eHHeM BPpeMeHH HA3bIBaeTCsl MeXaHNYECKHM JBHKEHHeM». DTO OIpee/ieHHe
MOKHO C(OpPMYJIUpPOBaTh CIEAYIOIUM o00pa3zoM: «Mexanuueckum O8udceHuem
HA3bIBAEMCSl UBMEHEHUE NOJONCeHUsi mela OMHOCUMENIbHO KAKo20-Tubo Opy2020
mena». Jlpyrou npumep:

«KosmyecTBeHHYI) Mepy AelcTBHUSI TeJ JpPYyr Ha JApyra, B pe3yJjbTare
KOTOPOTo TeJia MOJYYalT YCKOPEHHUsl, HA3bIBAIOT B MeXaHHKe CHJIOW» MOXXHO
nepedhopmynupoBate: «Cunra — Mmepa Oelicmeusi men Opye Ha opyea
(83aumooeticmausi) ».



2. CTpyKTypa OnpeaeneHus: CTPOUTCS UCX0 U3 ero GopMyJIUpOBKH, JaHHOU
B nyHKTe 1. Hanpumep, 1u1s1 «MEXaHUYECKOTO JBUKEHUS!

1171 MaTepUaJIbHbIN 2171 MaTEPUAIIbHBIN Ycnosue Pesynbrar
06 EEKT 06 BEKT B3aUMOJCICTBUS

Teno Jpyroe Teno 3MeHeHne MexaHH4ecKOe

MOJIOKEHUATENA JIBUKEHUE
JImst «cuimeny:

1t 2 VYcnosue Pesynbrar

MAaTepPHUaJIbHbBIN MaTepHUaJIbHbBIN B3aIMOJIEUCTB

00BEKT 00BEKT 1451

OnHo Teno Hpyroe Teno JenctBue Tein Cuna — kak Mep:
pYT Ha Apyra

3. Paccmorpum moapoOHee [MOCJIETHUN CTOJIOEI] TaOJIUIIBI 101
Ha3BaHHUEM

«amukamus». 31ech  HEOOXOIMMO  OTMETHTh  Crmoco0  GukcupoBaHUS
YEJIOBEKOM Pe3yJIbTaTa OMbITA:

e«BuzyanbHasi wuwHaAMKAuus». B OOJBIIMHCTBE  OMBITOB  pe3yJbTaT
(UKCUpYETCS YEIOBEKOM TPH TOMOIIM 3pEHUs (BCIBIIIKA BAaThl B BO3AYIIHOM
OTHHMBE, W3MEHEHHE OCIMUIOIPAMMBbI BBIHYXJICHHBIX KOJICOAaHUM, OTKJIOHEHUE
CTPEJIKU 3JIEKTPOMETpa U T.1.);

es«Unaukauuss oOoHAHMS». B OCHOBE HEKOTOPBIX OMBITOB  JICKHUT
pacrpocTpaHeHHEe 3aMaxoB, KOTOPhIE M ONIyIIaeT yeiaoBek (aud@ysus ra3os u ap.).
B npyrux oskcmepuMeHTax WHIMUKAIUS OOOHSHUS SIBJISETCS JIOMOJHEHHEM K
BU3YaJILHOH (TTOTy4Y€HUEe OTHS MPU MOMOIIY TPEHUS U T.1I.).

s «Anaukanus ocsaz3anus». HeOompIoil HarpeB WM OXJIaKICHUE KaKUX- 00
MaTepHaoB, U3BMEHCHIE MEXaHUYECKUX CBOMCTB, aTMOC(EpHOE NaBIICHUE U JAPyTHE
U3MeHeHUs (M3MEHEHHUE BHYTPEHHEW PHEPryuU PE3WHBI IyTEeM COBEpPIICHUS paldoThI,
Marje0yprckue Tapesiky U T.J1.) MOKHO 3a()MKCUPOBATH MPU MMOMOIIY OCS3aHUS.

e«CanyxoBasi HMHAMKAIMSA». Tak OTMEYAIOT OIBITHI, TJI€ OpraHbl Ciyxa
SBJISIIOTCSL  OCHOBHBIMHM HHJIUKAaTOpaMu pe3ysibTaTa (3BOHOK TOJ KOJOKOJIOM
BO3MIyIITHOTO HAcoca M Jp.), a TAaKXe JOMOTHEHHUEM K BU3YaJbHBIM OIIYIICHUSM
(TOaTBEPKICHUE HATUYKS MOHKEHHOTO JABJICHHUS B COCYJC MPU OTKPHITUU KpaHa,
npuHiun aevicreus ABC u 1.1.).

4, [lpuHiunuanpHas cxema JOJDKHA COJEpKaTh YEPTeK OCHOBHBIX
AJIEMEHTOB YCTaHOBKH TPH HEOOXOJUMOCTH C YKA3aHHEM HAIpPaBJICHHS YCKOPCHUS,
CKOPOCTH, JACUCTBUS Ccwil. Ero m3o0paxkeHHWE HAMOMHUHAET YEPTEkK TMPU PEIICHUU
3a7a4. B HEKOTOpBIX DSKCIEPUMEHTaX YKa3bIBAIOTCS JJICKTPUUYECKHE CXEMBI
YCTaHOBKH.

5. MoHTaxHas cxema SIBJISIETCS MPOCIUPOBAHUEM Ha Oymary pacrojioKeHUs
Ha JIEMOHCTPAIIMOHHOM CTOJIE JIEMEHTOB YDV, 3KpaHOB U yKa3aTeleH.

6. IlepeyeHr 00OpyaOBaHUS HOKEH COACPKATh BCE HEOOXOAUMBIE TPUOOPHI U
MPUHAJJICKHOCTH Ul TPOBEACHUS JAaHHOTO 3KCIepUMEHTa (Ipenosaraercs, 4To
ATOT CIIUCOK IepeaeTcs JJabopaHTy JJis MOJTOTOBKH YCTAaHOBKH).

7. JlaHHBIN MyHKT JOJDKEH COAEpX aTh MOAPOOHOE OMHCAHUE HIOAHCOB COOPKHU



N IIOAT'OTOBKH VBV, a TaKXKC IMOCJICAOBATCIIBHOCTE ACMOHCTpAall ¢ BO3MOXHBIMU
BOIIpOCaMHU IJIA yHalllUXCs U BBIBOAAMMU 110 PE3YyJIbTATY SKCIICPUMCHTA.

[Tpumep onucanus sxcnepuMenTa «lloHATHE MHUMOTO HCTOYHUKA CBETAY.
Onpeodenenue: VICTOUHUK CBeTa, IIOJOKEHUE KOTOPOrO B MPOCTPAHCTBE
OTpe/eIsieTCs IEPEeceueHUEeM MPOJODKEHHS JIMHUN XO0Jla OTPaXKCHHBIX JIydew,
Ha3bIBACTCSI MHUMBIM UCTOYHUKOM.
Cmpykmypa onpeoenenus:

1-i1 0OBeKT 2-11 0OBEKT VYcenoBust Pe3ynbT:
B3aUMOJIENCTBUS
Hcrounuk OTpaxeHHbIE oT HNcrounnk cBera Ha MHuMmbI
CBETa 3EPKAIBHOM  ITOBEPXHOCTH [[IEPECEUECHUN MCTOYHHUKCBE
Ty4yu [IPOIOJKEHU I
OTPaXKCHHBIX JIyYeH
Cmpykmypa YIY.

Hccnenyempblii BozaericTByronn IloaroroBureanHbIE Nuankan

00BEKT 15051 AIIEMEHTHI P

AIEMEHT
Pacxomsammecs 3epkaio Bropou HMCTOYHUK Busyanb
CBETOBBIC JTy4H CBETa AsTHINKALIHS
(MCTOYHHK CBETA)

Ilpunyunuanvnas cxema YJY.

RS

/

Ilepeuenv o000pyoosanus: MarHWTHasE JOCKa, JBa HCTOYHHMKA CBETa, JiBa
IIBETHBIX CBeTO(HMIIbTpa, JUHEHKa, ABE auapparMbl ¢ ABYMS INEISIMH, TUIOCKOE
3epKaJio, MapKep.

[Topsnok moaAroToBku YOV U m1aH JEMOHCTPAIUN:

Ilopsioox _noocomosxu YOV ons demoncmpauuu onvima nousmus,_MHUMO2O0
UCIMOYHUKA c8emd.

1. Ha »kpan (MarHUTHYI JOCKy) YCTaHOBHUTH TIEPBBIM OCBETHTEIb,
3aKpBITh €r0 OKHO auadparMoil C ABYyMSI HIEISIMH U IBETHBIM CBETO(MUILTPOM,
HaIpuMepP, CHHETO IIBETA.

2. Ha paccrossuun 10-15 cm oT ocBeTHTENsI pa3MECTUTh IO YTJIOM OKOJIO
45°

MJIOCKOE 3€pKajlo U 3aMETUTh €r0 MECTOTIOJIOKEHHE Ha IOCKE MapKEepPOM.

3. C moMoIIp0 KPereXKHOro BUHTA OTPEryJMPOBaTh MOJOKEHUE JaMITbl B

af

Monmascnasn cxema Y3JY.




KOpITyC€ OCBETUTEN TakK, 4yToObl 00a Jiyda IpH MaKCHMajibHOM YIJIE B3aHMMHOIO
pacxXoKJIeHUs BCE K€ MONajad Ha 3epKajlo. X0 JIydeil TakKe 3aMedaroT Ha JOCKe
MapKepoM JJist y100CTBa PETyJIMPOBKH MOKa3a OMbITA.

4. [Tocne perynupoBKH BpeMEHHO CHSTH 3epkayio. Ha skpane HabGmromaroT
JIBA paCXOAALIMXCS JTyda CBETA.
5. 3amMey4aroT, YTO €CHM Jy4Yd NPOAOJDKUTH 10 MX MEPECEYeHUs, TO TaK

MOHO OTNPEICIIUTH MOJIOKEHHUE B MPOCTPAHCTBE UCTOYHUKA CBETA, U3 KOTOPOTO OHU
BBIIILIH.

6. Ha skpaHe ycTaHaBIMBarOT BTOPOW OCBETHUTEINb, OKHO KOTOPOTO TaK»kKe
3aKpbITO JauadparMoil C JByMs IIENSIMU M CBETOQWIBTPOM JAPYroro IBeTa
(Hanpumep, KpacHOro), HAaCTPOEHHOTO Ha MAaKCHUMAaJlbHOE U OJMHAKOBOE C IMEPBHIM
OCBETHUTENIEM PACXOKIEHUE JTyUeHl.

7. BTtopoii ocBeTuTenb pacmnojiaraeTcsi BHM3Y MO 3€pKalioM Tak, YTOObBI
Jy4H, BBIXOJSIIME W3 HEro, CIyKWIM HA4yajioM OTPAXEHHBIX OT 3€pKalia Iydeil,
UCXOJISANIUX OT MEPBOTO OCBETUTENA. (X0a Jydeld MOKHO 3aMETHTh I yJA00CTBa

HACTPOWKH).

8. [locne HACTpPOWKM BTOPOW OCBETHUTENb BBIKJIIOYAIOT W IOKAa3bIBAIOT
OTIBIT, pab0Tasi TOJBKO C MEPBBIM OCBETUTEIIEM.

9. Bo3sBpaTtuts Ha npexHee MECTO 3€pKallo.

1Inan demoncmpayuu onvima:

1. Bo Bpemst onpITa HAOMIOJAIOT X0/ OTPAKEHHBIX OT 3€pKajia JIydeH.

2. OOpaTuTh BHUMaHHUE HA TO, YTO €CJIM MPOJOJKUTh OTPAKEHHBIE JyUH

A0 HUX IICPECCUCHHA, TO B TOUKC IIECPCCCUCHUA NCTOYHHKA CBCTA HC OKaXXCTCA. 2TOT
HCTOYHHK CBC€TA HAa3bIBAIOT MHHUMBIM.

3. JIns mOATBEPKIEHUS TOrO, YTO B TOYKE NEPECEUEHUS OTPAKEHHBIX OT
3epKaJia JIydyel HaxOJAUTCS MHUMbBIA UCTOYHHUK CBETA TPeOyeTCs BTOPOMOCBETINTEb.
4. BxirouaroT BTOpOit OCBETUTENb M HAOJIOJAIOT, YTO BBIXOSIINE U3 HErO

JY4YU OPOXOJAT TEM XKE IyTEM, UTO U OTPAXKEHHBIE OT 3€pKaJia JIydH. JTO yOexaaer
B TOM, YTO B TOYKE MEpPECeUCHUs JIyuel NeHCTBUTEIHbHOHAXOAUTCSI UCTOYHUK CBETA,
XOTSI U MHAMBIH.

5. Jlnsa Oosee HariggHOM JEMOHCTPAllMU OMbITA MOHATUSA MHHMOTO
UCTOYHMKA CBETAa HCHOJB3YIOT MEPEMHUTMBAaHUE: IOOYEPEIHOE BBIKIIOUYCHHUE U
BKJIFOUEHUE TIEPBOTO U BTOPOTO OCBETHUTEIIEH.

[IpuMepHBIif T1aH paccka3a YYuTeNst IpU AeMOHCTPAIIUH OIIBITA.

1. CooOumTh OmpeneieHne IeMOHCTPUPYEMOro SIBJICHHUs (CBOMCTBA, 3aKOHA
UT.J1.);

2. Ilpu HEOOXOIUMOCTH MOSICHUTB CTPYKTYPY ONpPEAETICHHUS.

3. ITloscuurs cTpykTypy YIV.

4. JleMOHCTPUPOBATH OMBIT, COMIPOBOXK/AAs MOSCHEHUSIMU, PaCCKa3aMHu, 3a/1aBast
HE0OXOJMMbIE BOIPOCHI, a TAKXKE COOII0ast CleayIoIIne TpPeOOBaHUS:

- Ha IGMOHCTPALIMOHHOM CTOJIE HE JJOJKHO OBITh HUYETO JIMIITHETO;

- €CJIM J€MOHCTPALIUS COMPOBOKAAETCS YEPTEHKOM, PUCYHKOM HIIU CXEMOH, TO
HY>)KHO CBOEBPEMEHHO COOTHECTH 3JIEMEHTBHI uYepTeka C MpudbopamMu U AETaIsIMU
YCTAaHOBKM, TIPUYEM DOJEMEHTHbl dYepTeka HYKXHO pacHOJIOKUTh TakK, Kak



MIPEJIIOJIaraeTCs PacloIOXKUTh ETAINA YCTAHOBKH,

-p¥  JEMOHCTpAIlMd  OMbITa  YYUTENb  JOJDKEH  HAXOAUThCA  3a
JEMOHCTPAIMOHHBIM CTOJIOM (3a MpuOOpamMu); IEMOHCTPUPOBATH OTBITHI HY)KHO TaK,
YTOOBI HE 3aTOPAKUBATh PYKaMU JICTAJIM YCTAHOBKY;

-p¥  HEOOXOAUMOCTH  HYKHO  TOJAHWMATh  WIM  TIOBOpAYMBAThH
JEMOHCTPUPYEMBIE PUOOPHI;

- TeMII U3JIOKEHUSI TPU JEMOHCTPAIIMA MOXXET OBITh Pa3HBIM, CPABHUTEIHHO
OBICTPBIM TIpH OOBSCHEHWH YCTAHOBKHM M 0Oojiee MEJIEHHBIM TPU HU3JIOKEHUH
CYIIHOCTU SIBJICHUS; TAy3bl JENAIOT TOTJA, KOTJa aKIECHTHPYIOT BHUMaHHE Ha TON
WIM WHOW JeTalu YCTAaHOBKH, Ha TOM HJIM WMHOM KOMIIOHEHTE PacCKpPHIBAEMOTO
nporiecca,

- [10 pe3ybTaTaM OMbITa JENAI0T YSTKUI 1 000CHOBAHHBIN BBHIBO,

- YUCJIO OMNBITOB JHUKTYETCS HEOOXOAWMOCTHIO KaK MOJKHO TOJIHEE PacCKPBITh
CYIIHOCTh U3y4aeMOT0; KaK MPaBHIO, OBIBAET JOCTATOYHO JBYX-TPEX OIBITOB.

2.2. OueHo4YHbIE CPEACTBA ISl IPOMEKYTOYHOM aTTecTauuu

BOITPOCBHI K 3AYETY

1. VdeOHbIl Qu3MyYECKUl SKCIEPUMEHT, MECTO U pPOJb 3KCIEPUMEHTa B
00yueHuu pu3mKe.

2. Knaccudukanus ¢hpu3zndeckoro 3KCrepruMeHTa.

3. YMeHHus M HaBbIKH, KOTOPBIMH JOJKEH BJIAJETh YUUTENb JJI I€MOHCTpaluu
OTIBITOB

4. TpebOoBanwus, MpEAbSIBISEMbIE K TEXHUKE MPOBEICHUS IEMOHCTPAIMOHHBIX
OTIBITOB.

5. Cpenctsa, noBsimaromue 3QPEeKTUBHOCTH JEMOHCTPAIIMOHHBIX OTIBITOB.

6. Mepbl 0€30MacHOCTU MpPH MOATOTOBKE W BBINOJIHEHUH JAEMOHCTPALMOHHBIX
OTIBITOB.

7. TlpaBuna onvcaHus IEMOHCTPAIIMOHHBIX OIBITOB.

8. IlpumepHblii MJIaH paccKka3a yUUTeNs MPU IEMOHCTPAIUH OTIbITA.

9. Metonpl 00pabOTKM SKCIEPUMEHTAIBHBIX JaHHBIX. OMUOKW HW3MEpEeHUit:
CJIy4ailHbI€ U CUCTEMaTUYECKHE.

10. Tlpomaxu. Cratuctuyeckas oOpabOTKa NaHHBIX. DMIUPUYECKUN CTaHIAPT |
CTaHJapTHas OIIMOKA CPETHETO.

11. ®usnyeckue BeTUIuHBL. [IpsMbIe 1 KOCBEHHBIC H3MEPEHUS.

12. Enuaunbel u3MepeHus Qgusndecknx BeduduH. OCHOBHBIE WM MPOU3BOIHBIC
€UHULIBI. DTAJIOHBI.

13. Metoasl uzmepenust pusznueckux BenuuuH. JlimunHa, Bpemsi, macca. CKOpOCTb,
yCKOpeHHue, cuia. TemmepaTypa, TeIioTa, naBiieHue. HampspkeHuwe, cuia TOKa,
HaIPSHKEHHOCTh YJIEKTPUIECKOTO U MArHUTHOTO TOJIS.



14. CBeToBOli IOTOK, SIPKOCTb, OCBEUIEHHOCTb. (OCOOEHHOCTHM CBETOBBIX
WU3MEPEHUN.

15. Metozsl CO3aHMs HEOOXOUMBIX buznyeckux yCIIOBUH Ha
HKCIIEPUMEHTAJIbHBIX YCTAHOBKAX.

16. BolcokoBakyyMHass TEXHHMKAa U TEXHHUKA BBICOKMX JaBieHUN. Bricokue wu
HU3KHE TEMIIEPaTypBhl.

17. TexHuka BRICOKUX CKOPOCTEH M BBICOKHMX IJIOTHOCTEH SHEPIHUH.

18. IIpeobpa3zoBarTenn FNEKTPUUECKON SIHEPTHUH.

19. UcTouHUKH 31€KTPOMArHUTHOTO U3JTyYECHHUS.

20. Pabota ¢ ummyabCHbIMU (pu3nueckuMu BennyuHamu. Crenuduka norydeHus
Y U3MEPEHHUS.

21. Hakomnnenue, KoMMyTalus 1 repeaada SHEPTHH.

22. CBepXCUJIbHBIE AIEKTPUUECKUE U MATHUTHBIE TIOJIS.

23. CkopocTHasi KHHOChEMKA U (POTOMETPHS.

24. I3mepeHust CBEpXMaJIbIX HHTEPBAJIOB BPEMEHH.

25. DNeKTpUYECKUe IIyMbl U HABOJKH U O0phOa ¢ HUMHU.

26. [llym conpoTuBneHus U APOOOBOI IITyM TOKA.

27. Be160p onTUMaNbHON TTOJIOCHI MPOMYCKAHUS U3MEPUTEIILHOM TIETH.

28. DxpanupoBanue. Boruntanue napasuTHHIX CUTHAJIOB.

29. Metoap! (uzmueckoro aHaam3a. MUKPOCKOIUS: ONTHYECKHUMA, SJICKTPOHHBIMN.
PeHTreHoBCKkuil MUKpOAHAIIN3.

30. PeHTreHoBCKast U ONTUYECKAs CIIEKTPOCKOTIHSL.

31. JIroMUHECIIEHTHBIN aHAJIN3.

32. PaguodactoTHasi, OITUYECKAs M aKyCTHYECKast JIOKAITHSI.

33. Kimaccuueckue MeTo bl (PU3MYECKOT0 AKCIIEPUMEHTa U MX dBOJIoNUs. Bennkue
U pelIaronfe SKCIepUMEHTHI B (PU3HKE.

34. Haunbonee pacmpocTpaHEHHBIN MapK MpHOOPOB, HAOOP CTaHAAPTHBIX METOIUK
JUTsl ©3MEpPEHUH B 1a00OPATOPUSAX U UX UBMEHEHHE CO BPEMEHEM.

35. Cucrema 1eMOHCTPAIMOHHBIX OMBITOB 1O TeMe « CTpOeHHE BEIIeCTBaY.

36. Cucrema 1eMOHCTPAIMOHHBIX OTBITOB 1O TeMe «J{BI)KEHUE U CHITBI.

37.Cuctema JE€MOHCTpAIlMOHHBIX ONBITOB 10 Teme «PaBHOMepHOE U
PAaBHOYCKOPEHHOE JIBUKEHUEY.

38. Cucrema JeMOHCTPAIMOHHBIX OMBITOB M0 TeMe «Koyiebanue u BOJIHBI. 3aKOHBI
COXPaHEHU».

39. Cucrema 1eMOHCTPALIMOHHBIX ONBITOB 1O TeME « TerIoBbIe SBICHUS.

40. CucreMa 1IeMOHCTPALMOHHBIX ONBITOB MO TeMe «[ uapocraThkay.

41. Cucrtema 1eMOHCTPAIMOHHBIX OIBITOB MO TEME « DIEKTPOCTATHKAY.

42. CucreMa IEeMOHCTPAIMOHHBIX OMBITOB MO TeMe «[10CTOSHHBIN TOKY.

43. Cucrtema IeMOHCTPAIIMOHHBIX OTBITOB MO TeMe «I eoMeTpruyecKasi ONTHUKAY.



	Правила описания демонстрационных опытов
	Пример описания эксперимента «Понятие мнимого источника света».
	Порядок подготовки УЭУ и план демонстрации:

	Примерный план рассказа учителя при демонстрации опыта.

