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IHosicHuTEIbHAA 3aNIMCKA

Pabouas nporpamma no aucuuiiinHe « PU3NUECKU 3KCIIEPUMEHT B 00pPa30BaHUM) OTBEYAET
TpeboBaHusIM  (heaepanbHOTO o0pa3oBaTenbHOTO  CTaHAapTa
obpazoBanms (manee — ®I'OC BO) mo HampaBinenuto moarotoBku 44.04.01 Ilemarormueckoe

roCyJ1apCTBEHHOI'O BBICIIIETO
oOpa3oBanue (YpOBEHb MarucCTpaTyphl), yTBEP)KICHHOTO pUKa3oM MuHHCTepCTBa 00pa30BaHus U
Hayku Poccuiickoit ®eneparuu ot 22 depans 2018 r. Nel26 u mpodeccnoHanbHOrO0 cTaHaapTa
«Ilenaror (megarorunyeckas AeITEIbHOCTb B c(hepe JOIIKOIBHOTO, HAUYaIbHOTO O0IEro, OCHOBHOIO
oOmiero, cpemHero oOmero o0pa3oBaHUsA) (BOCIHTATENb, YYUTENb)», YTBEPKIECHHOTO MPUKA30M

MuHucTepcTBa Tpyaa U coruanbHoi 3ammTel PO ot 18 oktsadps 2013 . Ne544H.

PabGouas nporpamMmma 1o JUCHUIIIINHE «DuznuecKku OKCIICPUMCHT B O6pa3OBaHI/II/I» BKJIHOYacT

MOACHUTCIIbHYIO 3alIUCKY, OPraHU3allUOHHO-METOANYCCKHUEC MaTCpUuajibl, KOMIIOHCHTBI MOHUTOPUHI'A

Y4E€OHBIX JTOCTHKECHUN

00y4JaroIuXCsi U yu4eOHbIE PECYpPCHI.

HI/ICIII/IHJH/IHa «Duznueckuit OKCIICPUMCHT B 06pa3013aHm1» BKJIIOYC€HA B CITMCOK JWCIHMIIIIMH

gacTtu, GOpMUpPYyEMOii ydacTHUKaMu oOpa3oBarenbHbIX oTHOIIeHH b1.B.1.01.01 B 1 u 2 cemecTpax

(1 xypc) yueOHOTO TIIaHa 11O OYHOU (hopMe 0OyUCHHS.

OO0mas TpyaIO0eMKOCTh TUCIUILUIMHBI COCTAaBISICT 2 3a4eTHBIX eauHHIbl (72 daca). B Tom

4yucie, KOHTakTHas paboTta coctaBisieT 34 vaca, caMOCTOsATEIbHAs padoTa CTyJIeHTOB — 38 4acos.

®dopma KOHTPOIIS — 3K3aMEH 10 MOAYIIIO.

Heno

0C60€HUA 0ucuunﬂuubt:

dbopMHpOBaHUE Yy CTYJIEHTOB CHCTEMHBIX

yMEHUI

IIPOEKTUPOBATh y4eOHbIE (PU3UUECKHE SKCIEPUMEHTHI (B TOM 4YMCIE, NMPU U3y4YeHHUU (DU3UKU Ha

poIBHOM YPOBHE).

I[lnanupyembie pe3yabTaTbl 00y4eHH s

I1K-3 CriocobGeH opraHn30BBIBaTh HAyUYHO-UCCIIEI0BATENbCKYIO IEATEIEHOCTD 00YYatOIIXCs
I1K-4 Crnocoben ¢opmupoBaTh y 0Oy4aroIUXCs YMEHHsS NPUMEHSTh (U3NYECKHEe U

TCXHOJOI'MYCCKHUEC

3HaHUA

Opd  pemieHHH  Y4eOHBIX,

UCCIIEIOBATENIbCKUX 3a]1a4
[1K-5 CnocobeH ycTaHaBIMBAaTh COOTBETCTBUE MEXAY (DyHIaMEHTAIbHBIMH (PH3HMUECKUMHU

SHAHUAMU U NPUKIIAAHBIM UX XaPaKTCPOM

y4e0HO-HCCIIeIOBATEIHCKUX

u

3agauu ocBOeHHA Ilnanupyemble pe3yJbTaTbl 00yueHHs M0 ucuuiuinHe (neckpunropsl) (Kox pesynabrara
AVCIUTIIHHBI o0y4eHust
(koMIeTeH M)

Baoaua 1 BHATH: METOMOIIOTHYECKOE 3HAUCHHE IKCIIEPUMEHTAIFHOTO METO/AA IIPU I1K-3
M3ydeHne CymHoCTH [MPOEKTUPOBAHNH 1 KOHCTPYHPOBAHMH 00pa30BaTEILHOTO MpoLiecca Mo Gpu3nke 11K-4
PKCIICPMMCHTAJIBHOTO Ha Pa3IMYHBIX CTYICHSIX OOydeHHS. TIK-5
METO/Ia B KOHTCKCTE HayKHlyyiery: onTMMaNbHO BHIOMPATh AUAAKTHUECKHUE IPHHIHUIBI LIS 3 (PEKTHBHOTO
(busuky. BrisBnenne
BUIOB (DH3HUCCKOTO [PHMEHEHUS SKCIIEPUMEHTAIBHOTO METO/Ia B ITporecce (GopMHUpoBaHUS
bKCIIepHMEHTa HaYYHBIX TOHSTHH.
00eCrIeunBarOINX Biiagers: METOIUKON NPOBEJACHUS U TEXHUKOH ITOCTaHOBKH (1)H3I/Iqec1<oro
OCYICCTBICHAC HKCIIEPUMEHTA.
[IPUHIMIIOB HATJIAHOCTH,
CO3HATEIILHOCTH,
[MONNTEXHU3MA.
Baoaua 2 BHaTh: TICHXOJIOrO-IIeJJarOTHYeCKUe  TpeOOBaHMs K busnyecKoMy] I1K-3
3ydenye 0CHOBHBIX DKCIIEPUMEHTY. 1IK-4
[TCH/ACHLM YMeTh: nHTErpUpOBaTH TEOpETHIECKHEe 00001IeHns HHPOpManun (U3MIECKOTO TK-5
MOACPHHI3ALIIH COZlEp KaHMsI B IIPOLIECCE Pa3BUTHUS COACPKaHMS (PU3NIECKOTO HKCIIEPUMEHTA.




DKCIIEPUMEHTAIBHOTO Bianerb: MeTomaMM CHCTEMAaTH3alliM 3HAHUM 10 (HU3MKE HA OCHOBG
METOAA IIPH OPraHU3ALNH (hyHIaMEHTAIbHBIX TEOPUi; METOAAMH OpTaHM3alMH W IPOSKTHPOBAHUS

npouecca obyueHns (pU3MYECKOTO IKCTIEPUMEHTA

(brznke

Baoaua 3 BHaTh: IK-3
M3yueHne pasnuuHbIX —  BH[bBI yueOHOro (PU3NUECKOT0 IKCIIEPHUMEHTA; [1K-4
IMETOAMK IIPOBEACHUS — LeNeBOE Ha3HAaueHHe U OCOOCHHOCTH TPOBEJICHUS W  TEXHUKH IK-5
(br3ngeckoro MTOCTAHOBKH KaXKIOTO BUa y4eOHOTO (PU3NIECKOTO IKCIIEPUMEHTA;

DKCIICPUMEHTA U Pa3BUTHE — OCHOBHbIE TpeOOBaHUS K METOIUKE MPOBEACHHUS  Y4eOHOIO

[YMEHHS TTOI0UpPaTh (PU3UUECKOTO IKCIIEPUMEHTA;

COOTBETCTBYIOIIIEE YMeTh:

00OpyOBaHUE IS €T0 — mnoabuparb CHCTEMY JIEMOHCTPaIMOHHBIX 9KCIIEPUMEHTOB,
MpOBEACHMSL. JTa00paToOpHBIX PadOT MO M3y4aeMOil TeMe, OLEHMBATh X METOAMYECKHO

MNpEeUMyHICCTBa U HEAOCTATKHU,
— orbupars mTpuOOpPHI, JaboparopHOE OOOPYIOBAHHUE U BBISBISATH HX|

JIMJIAKTHICCKIE BO3MOXKHOCTH;
—  OLEHHUBATh TOYHOCTb M JOCTOBEPHOCTH MOJYYCHHBIX B HKCHEPHMEHT
pEe3yJIbTaToB;

Biagers:
— CpeacTBaMH U IIpUEeMaMH, O0ECMeYHBAIOMNUMHU AP PEKTHBHYIO
NOCTAHOBKY pa3JIM4HbIX BUJIOB (DU3UUECKOr0 KCIIEPHUMEHTA.

[Tpouecc oOyuenust mo aucuuiuinHe «®dusnueckuil SKCepUMEHT B OOpa30BaHMU» OCHOBaH Ha
HCIOJIb30BaHUK Pa3HOOOPA3HBIX COBPEMEHHBIX U TPAAUIMOHHBIX ()OpM, METOIOB OpraHU3alUuu
y4eOHO-MT03HABATENIFHOM JESATENIbHOCTH CTYACHTOB Ha MPAKTHUYECKUX 3aHATHIX, a TaKkKe Mpu

CaMOCTOSITENILHOH padoTe.

KoHTposib OCBOEHHMS IUCLUMIUIMHBI OCYLIECTBIseTCs B (OpMe MOArOTOBKM K CEMHUHapawm,
BBICTYIIJICHUH Ha 3aHATHAX. VITOroBBI KOHTpOJIb OcyliecTBisercs B (Gopme 3adera. OueHOUHbIE
CpencTBa pPE3ybTaTOB OCBOCHMS JUCLMUIUIMHBL, KPUTEPUM OLICHKM BBINIOJIHEHUS 3aJaHuM
IIPEICTABIEHBl B paszaene «POHAbl OLEHOYHBIX CPEACTB Uil IPOBEACHHS IIPOMEKYTOUHOU

aTTecTalumny.
[TepeueHr 00pa30BaTEILHBIX TEXHOIOTHI
1. CoBpemeHHOE TpaAULIMOHHOE 00y4YeHHE (JIEKIIMOHHO-CEMHHAPCKasA-IK3aMEHHasi CUCTEMA).

2. Ileparornyeckre TEXHOJIOTMM Ha OCHOBE aKTHMBHM3AllMU M I/IHTCHCI/I(I)I/IKaL[I/II/I ACATCIIBHOCTHU

y4amuxcs (aKTUBHBIE METOJIbI 00Y4YeHN):
a) [IpobrnemHoe obydeHue;

0) VHTepakTUBHBIE TEXHOJOTUU (JIUCKycCHs, Ne0aThl, TUCKYpcHs, NpoOIEeMHBI CeMHHap,

TPCHUHI'OBBIC TGXHOJIOFI/II/I);

B) TexHomorus I/IHTeHCI/I(bI/IKaI_[I/II/I O6y‘I€HI/IH Ha OCHOBE CXEMHBIX H 3HAKOBBIX Moz[eneﬁ

y4eOHOro Marepuara.



TexHosornueckas KapTa 0CBOCHUA TUCHUIIJINHBI

(oO11ast TPyI0EMKOCTh 2 3.€.

HaunmenoBanne pa3aeiioB U TEM JUCHUILINHBI

Bcero
JacoB

Konrakxr.

Jlexumii

JIab.

IIpakru-
YECKHUX

KP3

Cam.
pabotet

KPD

Kontpon
b

BazoBbiii pazgen 1. OOmme mnoAX0OABI K OpPraHM3aluud U
NPOBEIEHUI0 Y4EOHOr0 (PU3NYECKOro IKCIepPUMEHTA HA 3aHATHIX
Tema 1. Bunpl yae6HOTO (PM3MUECKOTO SKCIIEPHIMEHTa U TpeOOBaHUS,
NpPEIbSIBISIEMbIE K HEMY .

Tema 2. OCHOBHBIC MOIXO/bI K OPraHU3alUl YIeOHOTO (PU3HUECKOro
9KCIIEPUMEHTA [TPU 00YYEHUH B CTapLIe MIKOJIE.

ba3oBblii  pa3zgen 2. Mertonuka npoBedeHusi (pU3MUECKOTro
JKCIEPUMEHTa MO OCHOBHBIM pa3ieiaM Kypca (PM3UKHM cTapluei
IIKOJIbI

Tema 1. TlpoexkTHpoBaHWE W TIPOBEACHHE yUEOHOTO (GHU3MUECKOTO
SKCIepUMeHTa 1o pasnenaM «OCHOBBI MOJNEKYISIPHO-KHHETHYECKOI
Teopun», « TepMOTMHAMHKAY.

Tema 2. TlpoekTHpOBaHWE W TPOBEACHUE YUEOHOTO (QH3MUECKOTO
SKCIEPUMEHTA 110 pa3Aeny «DIeKTPUUIEeCKUE U MAaTHUTHBIC SIBICHUS.
Tema 3. TlpoexkTUpOoBaHWE W TPOBEACHUEC YUYEOHOrO (PU3MUECKOTO
9KCIIEPHMEHTA 110 pa3zery «MexaHnuecKue KojeOaHus U BOJTHBD.
Tema 4. IlpoekTHpOBaHWE H MPOBEACHHE Y4EOHOr0 (HHU3UIESCKOrO
SKCIEPHUMEHTA o paszenam «ONEKTPOTMHAMUKAY,
«DNMEKTPOMarHUTHBIE KOJICOaHUS U BOJTHBD.

Tema 5. IlpoekTupoBaHWE M IIPOBEJCHHE Y4YEOHOTO (HU3UUECKOTO
SKCIEPUMEHTA 10 pasfeny «OnTHuecKue sIBICHU.

32

14

14

18

BasosrIii pa3nea 3. Ucnosb30BaHue COBpEeMEHHBIX TEXHOJIOTHI B
y4e0HOM H3HYeCKOM IKCIIePUMEHTe

Tema 1. TexHudeckne W OUIAKTUYECKHE BO3MOXHOCTH Yy4EOHBIX
arnmaparHo-NMporpaMMbIX KOMITJIEKCOB

Tema 2. TlpoekTupoBaHHE W TPOBEICHHE YYEOHOTO (HU3MUECKOTO
9KCTIEPUMEHTa C MPUMEHEHNEM YYeOHBIX ammapaTHO-TPOrpPaMMHBIX
KOMILIEKCOB

32

14

14

18

UTOI'O

72

34

34

38




1.2. Conep:kaHue OCHOBHBIX Pa3/1ejiOB M Te€M JUCHUIIIMHBI

ba3zoBbiii pazgen 1. OO0mme moaxoabl K OPraHU3alMM W NMPOBEIEHHI0 Y4eOHOro (pu3n4eckoro
IKCINEPUMEHTA HA 3aHATUAX

Tema 1. Buapl yueOHOTO (PU3NYECKOTO IKCIIEPUMEHTA U TPEOOBaHUS, IPEABABISEMBIE K HEMY .
VueOHbIl (QU3HMUECKUi HKCIIEPUMEHT KakK CPeACTBO (OPMHUPOBAHUS €CTECTBEHHO-HAYYHOM KapTHHbI

MHUpa y ydalluxcs Ha 3aHATUSAX 1Mo (usuke. Buasl yue6Horo ¢usndeckoro skcrnepumenTa. OCHOBHbIE
TpeOOBaHUS K METOJMKE IMPOBENEHUs y4eOHOro (U3MuUeckoro skcnepuMmenta. Ilpuemsl M cpencTsa,
obecrnieunBarone 3PGEKTUBHYIO TOCTAHOBKY pa3iIM4YHBIX BUAOB  JKCIIEPUMEHTOB. TexHHKa
0€301acHOCTH IIPU MPOBEICHUH YUeOHOTO (PU3NYECKOTO IKCIIEPUMEHTA.

Tema 2. OcHOBHBIE MOAXOAbI K OpraHU3alMM yu4eOHOro (PU3UUECKOT0 HKCIEPHUMEHTa MpU O0yYeHUU B
CTaplIeH LIKOJIE.
Opraam3anus (GU3HYECKOro MpakTuKyma ¢ yderom TpeboBanmii PI'OC. OcHOBHOE cojepkaHue

¢uznyeckoro npaktukyma. @opmMel OpraHu3alui GU3NYECKOT0 MPAKTUKyMA.

Ba3oBbiii pa3nea 2. Meroguka npoBeaeHusi GU3M4eCKOro 3KCepruMeHTa M0 OCHOBHBIM pa3jejiaMm
Kypca (pM3UKH cTapiiei mKoJbl

Tema 1. IlpoexTrpoBaHue U MPOBEAECHUE YUEOHOTO (PU3HMUECKOro HKCIEPUMEHTA 10 pasaenaM «OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON TEOpUMN», « TepMoaruHaMuKay.
OcCHOBHBIE METOAMYECKHE TpeOOBaHUS K JEMOHCTPALlMOHHBIM ONbITaM 1o TemMaM «OCHOBBI

MOJIEKYJIIPHO-KUHETUYECKOW Teopun», «TepMmoaumHamuka». MeTronuka TPOBEAEHUS IEMOHCTpalUi.
[TpaBuia TexHUKU O€30MaCHOCTU MPHU pabOTEe CO CTEKISHHBIM O0opynoBaHHEM. DparMeHThl Yy4eOHBIX
3aHATUH, COAEp)KAlllMe JIEMOHCTPALMOHHBIE SKCIEPUMEHTHI, M0 TeMaM «OCHOBBI MOJEKYISIPHO-
KMHETHYECKOU Teopun», « TepMoguHaMuKka.

Tema 2. TlpoekTHpOBaHHE M TMPOBEACHUE Y4YeOHOTO (HU3UYECKOTO OSKCIEPUMEHTa 110 pasaeiy
«JNEKTPUYECKUE U MATHUTHBIE SIBJICHUS.

OcHOBHBIE METOIMYECKHE TPeOOBAaHUSA K JEMOHCTPALMOHHBIM OIBITAM 10 TeMe «JIEKTpUYECKUE U
MarHuTHbIE SIBIEHUS». MeToauka mpoBeAeHHs neMoHcTpauuil. [lpaBuna TexHukn 0€30MacHOCTH MpPH
paboTe ¢ HCTOYHMKAMHU BBICOKOTO HampspkeHus. @parMeHTbl yueOHBIX 3aHATUH, CoJepIKallue
JEMOHCTPALIMOHHBIE SKCIIEPUMEHTBI, 10 TEME « JNEKTPUYECKUE U MATHUTHBIE SIBJICHUS.

Tema 3. IlpoekTupoBaHME M IPOBEAECHUE Y4YEOHOTO (DU3UYECKOTO OSKCHEPUMEHTa [0 pasiey
«MexaHnueckue KoJeOaHus U BOJIHBD.
OcHOBHBIE METOAMYECKHE TpPeOOBaHMS K JEMOHCTPAlMOHHBIM OMNbITaM IO TeMe «MexaHuueckue

Koje0aHus U BONHBD». MeTonuka npoBeaeHHus AeMoHcCTpanuid. [IpaBuna TexHukH 0€30MacHOCTH MPHU
paboTe ¢ MCTOUYHMKAMH KoseOaHui. DparMeHThl yueOHBIX 3aHATHH, colepKallue IeMOHCTPAllMOHHbIE
HKCTIEPUMEHTHI, TI0 TeMe «MeXxaHnuecKne KoieOaHus U BOJHBD».

Tema 4. TlpoekTMpoBaHHME W TIPOBEICHHWE YYEeOHOTO (PU3UUECKOTO HSKCIEpPUMEHTa IO pas3zieiiaM
«DNEeKTPOIUHAMUKAY, « DIIEKTPOMATHUTHBIE KOJIEOAHHS U BOJTHBI.

OcHOBHBIE METOIMYECKHE TPEOOBAHUS K JEMOHCTPALMOHHBIM OMBITAM 10 TeMaM «JIEKTpOMarHUTHas
UHIYKIUS», «DJEKTPOMArHuTHBIE KONeOaHUs M BOJHBIY. MeTonuka NpPOBENCHHS JIEMOHCTPAIM.
[TpaBuna TexHUKH OG€30MACHOCTH NMPH pabOTe ¢ UCTOUHUKAMM BBICOKOTO HampsibkeHus. Vcnonb3oBaHue
CBY-TexHUKH B JEMOHCTPAllMOHHOM OHKCrepuMeHTe. PparMeHThl y4eOHBIX 3aHATUH, coAepiKalue
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JIEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI, 10 TeMaM «JIEKTPOMArHUTHAS WHAYKIUSIY, «DJICKTPOMArHUTHbBIE
KOJIEOAHUS U BOJIHBD)

Tema 5. llpoexTupoBaHHME U TPOBEAEHHUE YYEOHOro (U3MUECKOTO OKCIEPUMEHTa M0 pasaely
«OnTuyeckue sIBICHUSD.
OcHOBHBIE METOAUYCCKHUEC TpC60BaHI/I$I K OCMOHCTPAIIMOHHBIM OIBITAM I1I0 TEMaM «FCOMCTpI/I‘IGCKaSI

onTukay, «BomHoBas ontrkay. Meronrka npoBefeHus AeMoHCTpanuid. [IpaBuia TeXHUKHA 0€30MacCHOCTH
pu padboTe ¢ JTa3epHbIM U3TyYCHHEM, CO CTEKIITHHBIM 00opynoBaHueM. OparMeHThl YUeOHBIX 3aHATHH,
collepKalIre JAEeMOHCTPAllMOHHBIE AKCIIEPUMEHTHI, TI0 TemMaMm «[eoMerpuyeckas ontukay, «BomHoBas
OIITHKAY.

Ba3oBblii paszgen 3. Hcnoib30BaHMe COBPEMEHHbIX TEXHOJOIMH B y4eOHOM (PU3HMUYECKOM
IKCIePUMEHTe

Tema 1. TexHuueckue U TUAAKTUYECKUE BOZMOXKHOCTH YUE€OHBIX amlMapaTHO-IPOTrpaMMbIX KOMIJIEKCOB
Bunel yueOHbIX anmapaTHO-iporpaMMbIx KomiuiekcoB (L-micro, Hayunble pasBieuenusi, Apxumen u
ap.). CocraB y4yeOHBIX ammapaTHO-NIPOrPaMMBIX  KOMILIEKCOB. (OCOOCHHOCTH MPOTPaMMHOTO
o0ecreyeHns: KOMILIEKCOB.

Tema 2. TlpoekTupoBaHWE W TIPOBEACHHE YYEOHOTO (PU3UYECKOTO IKCIEPUMEHTa C MPUMEHEHHEM
y4eOHBIX aMMmapaTHO-MPOTPAMMBIX KOMILIEKCOB
Opraam3anus (U3HUECKOTO TMPAaKTUKyMa C TPUMEHEHHEM YYEOHBIX —ammaparHO-TIPOrPaMMBIX

KOMILJIEKCOB. Vlcmonb30BaHue 00OpYIOBaHMs anmapaTHO-MPOrPaMMBIX KOMIUIEKCOB ISl TPOBEACHUS
JEMOHCTPAIIMOHHOTO d3KcrepuMeHTa. dparMeHThl Y4eOHBIX 3aHSATHI, coaepiKalliue SKCIEePUMEHTHI,
OpTraHH30BAaHHBIE C UCIOIB30BAHUEM YUEOHBIX annapaTHO-IPOTPAMMBIX KOMILUIEKCOB



1.3. MeTtonnueckne peKOMeHAAIUH 10 OCBOCHHIO AU CHUILIMHBI

PexoMmenganum mo paﬁoTe Ha ceMHUHapax

CemuHapckue 3aHiITHS — 3T0 (opMa KOJUIEKTUBHOW M CaMOCTOSITENIbHOM paboThl 00yvaroniuxcs,
CBSI3aHHAsI C CaMOCTOSITENIbHBIM HM3yUYe€HHEM M MpopabOTKOW TUTepaTypHBbIX UCTOYHUKOB. OOBIYHO OHH
NPOBOASATCS B BUE Oecelpl WU TUCKYCCHH, B TIPOIECCE KOTOPBIX aHAIM3ZUPYIOTCS U YIITYOJSIOTCS OC-
HOBHBIE MTOJIOKEHHSI paHEee N3yUYEHHON TeMbl, KOHKPETU3UPYIOTCS U 000011al0TCs 3HAHUSL, 3aKPETISIOTCS
YMEHHS.

CemuHapel wurparor OonblIyl0 poib B pa3BuTuu oOydaromuxcs. CemuHapckas (opma
CrocoOCTByeT (POPMUPOBAHHIO HABBIKOB CaMOOOpa3oBaHUsA y OOydYaroIIMXCs, YMEHUH paboTarh C
KHUTOM, BBICTYNIaTh C CaMOCTOSITENIbHBIM COOOLIeHHeM, OOCYXJaTh IOCTABJIEHHBIE BOMPOCHI,
CaMOCTOSITENIbHO aHAJM3UPOBATh OTBETHI KOJIJIET, apTyMEHTUPOBATh CBOIO TOYKY 3PEHHS, OTIEPATHUBHO U
YeTKO MPUMEHATh CBOM 3HaHMA. Y 00ydaromuxcs GopMupyroTcs yMEHHs COCTaBIATh pedepar, JOTHIHO
u3jaratb CBOM MBICIH, TOAOMpATb (AaKThl W3 PA3TUYHBIX HCTOYHHKOB HWH(OPMAIUH, HAXOIUThH
yOeauTenbHble MpUMeEpbl. BpicTyruieHuss oOydarolmuxcs Ha CeMHUHapax CIOCOOCTBYIOT Pa3BUTHIO
MOHOJIOTHUECKOM peuu, MOBBIIIAIOT UX KYJIBTYPY OOIICHHS.

CTpyKTypa CEMHHApCKOTO 3aHATUS MOXET OBbITh pPa3TUYHOW. OTO 3aBUCHUT OT Y4eOHO-
BOCTIMTATEIbHBIX IEJIeH, YPOBHS IOATOTOBICHHOCTH OOYYarOIUXCS K OOCYKICHHIO MPOOIEMBI.
Haubonee pacipocTpaHeHHO sIBIIIETCS ClIeayolas CTPyKTypa CeMUHapa:

1. BBomHOE BBICTYIUIEHHE MpernojaBaressi, B KOTOPOM OH HAllOMHHAET 3a/ladyd CEMHUHApPCKOTO
3aHATHUS, 3HAKOMUT C TUIAHOM €T0 MPOBEIEHHs, CTAaBUT MPOOIeMy.

2. Beictymuienus oOyvaronuxcs (CooOIIeH s WU TOKJIaAbl 110 3aJJaHHBIM TEMaM).

3. Nuckyccus (oOcyxaeHne cooOIeHnH, TOKIIaI0B).

4. TlomBemenwe  wWTOroB  (Ha  3aKIIOYMTETLHOM  JTale  3aHATUS  MpenojaBarelb
aHAM3UpyeT  BBICTYIUICHHA  OOyd4aroIluXcs,  OLEHMBAaeT MX  yyacThe B  JIUCKYCCHUH,
00001I1aeT MaTepual 1 JIEIAeT BHIBOIBI).

5. 3anaHus TUISt PEUTHHTOBOTO KOHTPOJISI YCIIEBaEMOCTH 00yYJaroIIIXCHI.
O} PexTUBHOCTh CEMHUHApa BO MHOTOM 3aBHCUT OT MOJATOTOBKH K HEMY

o0yJaromnmxcs.

[TonroroBky K ceMuHapy HEOOXOOUMO HAuyMHATh 3a0JIarOBPEMEHHO, MPUMEPHO 3a 2-3 Heaemnu.
[IpenonaBarenb cooOLIAET TEMY, 3aJaul CEMUHApPA, BOIIPOCHI Ui 00CYXKIEHUs, paclpeaensieT JOKIaIbl,
PEKOMEHAYET IOTIOHUTEIbHBIE UCTOYHUKH, TPOBOIUT KOHCYIBTAIIUH.

O} dexTHBHOCTh ceMUHapa 3aBUCUT OT YMEHHS OOYyYarOIIUXCS TOTOBHUTH JOKIIAJbI, COOOIICHUSI.

[ToaToMy mpy MOATOTOBKE K CEMHHApY IpPENojaaBaTesib MOAPOOHO OOBSCHSET, KaK FOTOBUTH JOKJIaJ,
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IIOMOTaeT COCTAaBUTh IUIAH, MOAOOpaTh MNPHUMEPHl, HAIISAHBIE MMOCOOMs, caenarh BbIBOABL. Ha
KOHCYJIPTAllUIX OH MPOCMAaTpUBAET JIOKJIAJbl, OTBEYAET HA BOMNPOCHl OOYyYArOIIMXCS, OKa3bIBAET
METOAMYECKYIO TOMOIIIb.

Coo01eHust 1 A0KIa1bl JOIKHBI ObITh HEOOIBIIMMHU, PACCYUTAHHBIMU HA 3-5 MUHYT.

K cemuHapy momkHBI TOTOBUThCS Bce oOydwaromuecss rpynmbsl/ motoka. Kpome copepkanHus

BBICTYIUICHUHN, O0YJarOIIMMCS HEOOXOUMO MOITOTOBUTH BOTIPOCHI/ KOMMEHTAPHUH JIJISl OOCYKICHUSI.

PexoMeHanum mo noaroToBKe K MPpOMeKYTOYHOM aTTecTAluM

K sK3aMeHy J0MyCKaloTCsl CTYACHTHI, KOTOPBIE BBIITOJHUIN BECh 00bEM pabOTHI, MPETyCMOTPEHHBIN
y4eOHOM MPOrpaMMoil o AUCLHUILIMHE.

Opranuzanys HOATOTOBKM K SK3aMEHY Cyry0oo MHAuBUAyajdbHa. HecMoTpss Ha 3TO, MOXKHO BBIIEIHUTH
HECKOJIBKO OOIIMX paIl[MOHAJIbHBIX MPUEMOB MOATOTOBKU K 3K3aMEHY, TPUTOIHBIX JUUIsl MHOTUX CIIy4aeB.
IIpy MoOAroTOoBKE K JK3aMEHY KOHCIIEKTBHI JIEKIMH HE JIOJDKHBI SIBISATHCS E€IUHCTBEHHBIM HCTOYHHKOM
HayuHOU MH(popmanuu. Cienyer o0s3aTeIbHO MOJIB30BATHCS €MIE yUYCOHBIMU MOCOOMSIMH, CIEIHATbLHON
Hay4YHO-METOANYECKON JTUTEPaTypOH.

YcBoeHue, 3aKkpernsieHne 1 00001eHre yueOHOro MaTepuaa cieayeT MPOBOAUTh B HECKOJIBKO ATAIIOB:

a) CKBO3HOE (TemMa 3a TEMOH) TOBTOPEHHME TOCJIENOBATENbHBIX YacTed JAMCLUIUIMHB,
UMEIOIIMX  ONMHM3KYI0  CMBICJIOBYIO  CBSI3b;  TOCHE€  KaXJIOM  TeMbl -  BOCIPOM3BEACHUE
y4eOHOro  Mmarepuaja [0 MaMATH C  HCIOJb30BaHUMEM KOHCIEKTa M  MOCOOMl B Tex
cilydasix, KOIrjia 4To-TO €I1€ He YCBOEHO; MTPOXOKICHHE TAaKUM 00pa3oM BCEro Kypca;

0) BHIOOpPOYHOE IO OTAETBHBIM TEMaM M BONPOCAM BOCIPOU3BEACHUE (MBICIEHHO WU
nyTéM 3amucu) y4yeOHOro MaTepuana; BbIJCJIEHWE TEM WIM BOIPOCOB, KOTOpbIE €IIE He
JIOCTATOYHO YCBOEHBI WX MTOHSATHI, U TOTO, YTO Y>K€ XOPOILIO 3alIOMHWIIOCH;

B) IIOBTOPEHHE U OCMBICIINBAHUE HE YCBOEHHOTO MaTepuaia U BOCIIPOU3BECHHUE €r0 10 MaMsTH;

r) BBIOOPOYHOE /17151 CAMOKOHTPOJISI BOCIIPOM3BEICHHUE T10 NMAMSTH OTBETOB HA BOIIPOCHI.

IloBTOpATH cleAyeT HE OTAEIBHBIE BOIPOCHI, @ TEMBbl B TOW IOCIEAOBATEIBHOCTH, KaK OHH
U3JAraliuCh JIGKTOPOM. OTO oO0ecneurBaeT IMOJydeHHWE LEIbHOIO IMpe/ICTaBlIeHUs 00 H3y4eHHOM
JUCLUIUINHE, & HE OTPBIBOYHBIX 3HAHUM IO OTJEJIBHBIM BOIIPOCAM.

Ecin B Xo#e NOBTOPEHHS BO3HHMKAIOT KAaKUE-TO HEACHOCTH, 3aTpyJHEHHs B IOHMMAaHUU
OIpeAeNEHHBIX BOPOCOB, UX CJIEAYET BbIIKMCATh OTJEIbHO U CTPEMUTHCS HAalTU OTBETHI CAMOCTOSATEIBHO,
MOJIB3YSICh KOHCIIEKTOM JICKIIMM W JIMTeparypoil. B Tex ciydasx, Korga 3TOro clefaTth He yaaércs, Halo
oOpamarecsi 3a MOMOIIBIO K IPENoJaBaTeli0 Ha KOHCYJbTAllMH, KOTOpass OOBIYHO IPOBOAUTCA MeEpen
DK3aMEHOM.

Ha osx3ameHe mo MeToiuKe OOydYeHHs pEIIeHUIO 3afad 1Mo (U3MKe HaI0 HE TOJBKO MOKa3aTh

TCOPCTUUCCKUEC 3HAHHUA IO MPEAMETY, HO U YMCHHUA IIPUMCHUTH UX IIPH BBINIOJIHCHUUN psAaa MPAKTHYCCKHUX

9



3aJ]aHUi - pa3paboTaTh MEJAarorMyecKyl0 CHCTEeMY Y4YeOHbIX 3aHATUH (pa3HbIX THUIOB U BHJIOB)
000CHOBaHHO MOAOOpaTh MyTH peanu3alldd IS OMPEIEeNIEHHOro THMa o0Ie00pa30BaTeIbHON HIKOJBI,
chopMyaupoBaTh eI U 3a]1a4u (PU3UYECKOro 00pa3oBaHusl B KOHKPETHOM ILIKOJIE U T.1.

[TogrotoBka K Sk3aMeHy (aKTHUECKH [OJDKHA IPOBOIUTHCS HAa NPOTSIKEHUH BCEro Ipolecca
U3yUYeHMs JaHHOM TUCUUIUIMHBEL. Bpems, oTBoaMMOeE B IepHO CECCUM, AAETCS Ha TO, YTOOBI BOCCTAHOBUTH
B MIAMSTH U3yYeHHBIN y4eOHBIH MaTepuai U CUCTEMAaTU3UPOBAaTh €ro. YeM MEHbIIE YCUIIUN 3aTpaunBaeTCs
Ha TPOTSDKEHUU CEMECTpa, TeM OOobllle UX MPUXOJUTCS NpujaaraTh B JHHU IOATOTOBKH K SK3aMEHY.

DopcupoBaHHOE ke YCBOCHHE MaTepraa Jalle BCero OKa3bIBaeTCs IOBEPXHOCTHBIM U HETPOYHBIM.
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2. KoMnoHeHTbl MOHMTOPHHIA Y4eOHBIX JOCTHKCHUH

2.1. TexHosornyeckasi KapTa peHTHHIa AUCHUIITTHHBI

HaumenoBanve UCIUTLITMHBI Hamnpasienue nmoaroToBky U ypoBEHb Konnuectso
obOpasoBanus. HaumeHoBaHME MPOTpaMMBbl 3a4ETHBIX
SUHUII
®u3HUECKU HIKCIIEPUMEHT B 44.04.01 Ilenarornueckoe oOpa3oBaHue, 1
006pa3zoBaHUH HanpaenenHocts (ipodhuib)
o0OpasoBarenbHOM mporpaMMbl PU3HUECKOE
¥ TEXHOJIOTUYECKOe 00pa30BaHNe B HOBOU
00pa3oBaTeIbHON MPAKTHKE

BA3OBBII PA3JIEJI 1. O6miie moaxoas! K OPraHU3aIHi U IPOBEACHUIO YIeGHOTO (BU3HIECKOTO
AKCIIEPUMEHTA Ha 3aHATHIX

Koauuectro 0amios, 10%
@DopMBI 1 BUJIBI AESITEINBHOCTH -
min max
Tekymias padora BricTynienue Ha 3aHATUH 6 10
Htoro 6 10

BA3BOBBII PA3JIEJI 2. MeToauka mpoBeaeHus GH3MIecKoro SKCIepHMEHTa [0 OCHOBHBIM Pa3eiiaM
Kypca (U3UKHU CTapIIei MIKOJIbI

Konuuecto 0amnos, 35%
dopma U BUBI JEATSIBHOCTH ;
min max
Cocrasnenue HHGOPMAIMOHHBIX KapT K y4eOHOMY (Qu3ndecKoMy 3 5
9KCTIEPUMEHTY.
Tekymas pabota P .
Pa3pabotka KoHCHIeKTa (pparMeHTa yaeOHOTO 3aHITHS C 6 10
MCIIOJIb30BAHHEM YUeOHOTO (PU3MYECKOrO IKCIIEPUMEHTA.
ITpoMexyTOUHBIH [pexcrasnenue GpparMeHTa y4eOHOTO 3aHSITHS C 12 20
PEHUTHHT-KOHTPOJIb WCTIOIb30BaHMUEM YUEOHOr0 (PH3HUIECKOTO SKCIIEPHMEHTA.
Hroro 21 35

BA3OBBII PA3JIEJI 3. Mcrions30Banke COBPEMEHHBIX TEXHOIOTHil B yUeGHOM (GH3HUECKOM

OKCIICPUMCHTC
KonngecTBo 6aimios, 35%
®dopma 1 BHIBI ACATEIEHOCTH -
min max
Cocragnenue HHGOPMAIMOHHBIX KapT K y4eOHOMY 3 5
M3UYECKOMY DKCIIEPHMEHTY.
Tekyimas padora b MY P Y.
Pa3pabotka xkoHCIIeKTa (pparMeHTa yIeOHOTO 3aHSITHS C 6 10
WCIIOJIb30BaHNEM YIeOHOTO (PU3UYECKOTO SKCIIEPUMEHTA.
[TpomesxyToUHBII [pencrasnenne GpparmMenTa y4eOHOTO 3aHSTHS C 12 20
PEHTHHT-KOHTPOITh HCTIOJIF30BaHUEM YIeOHOTO (PU3HIECKOro SKCIePUMEHTA.
Hroro 21 35
HNTOT'OBbIN PA3JIEJI
Konuuecto 6amnos, 20%
Conepxanue ®Dopmbl paboThI -
min max
DK3aMeH 10 MOJYIIO 12 20
Hroro: 12 20

11




JIOTIOJTHUTEJILHBIN PA3IET

Konuuecto 6amios, 10%
DopMEI B BUABI IESTEITHHOCTH -
min max
BM Nel W3yuenue oneiTa yunTenaen, CBI3aHHOTO ¢ pa3pabOTKOM U 3 5
MPOBENICHUEM YUCOHBIX 3aHATHI IO PEIICHUIO 33]1a4
BM Ne2 Wzyuenwne ompiTa yunTenel, CBI3aHHOTO C pa3pabOTKoi 1
MIPOBEIEHIEM ICKTHBHBIX KypCOB O pa3paboTke U 3 5
PEIICHAUIO SKCIIEPUMEHTAIBHBIX 3a/1a4
Hroro 9 15
min max
OO0111E€ KOIMYECTBO 0AIUIOB 110 JUCIIUILINHE 60 100

(110 'TOraM M3y4eHUs BceX MOyJeil Oe3 ydeTa JOIOITHUTETFHOTO MOTYIIS)

CooTBeTCcTBHE peﬁTHHFOBBIX 0ajIoB M aKaJIeMHYSCKOM OLCHKH:

Obwee konuuecmeo
HaOpaHuwix 6AL108

Axaoemuueckas
oyeHka

60-72 3auTeHo/3 (yaOBIETBOPUTEIHHO)
73-86 3auteno/4 (Xopoiio)
87-100 3aureHo/5 (OTIIMYHO)
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MUHUCTEPCTBO MPOCBEIIEHUS POCCUMCKON ®EJEPAIIMA

(enepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKIACHUE
BBICIIIETO 00pa30BaHUs

«KpacHosipckuii rocyapCTBEHHBIH Me1arOTHUECKUI YHUBEPCUTET
um. B.I1. AcrapreBa»

WHucTuTyT MateMaTuku, pu3nku, THPOPMaTHKH

Kagenpa-paspadorunk kadenpa GU3MKU ¥ METONUKN OOyYCHUS PU3UKE

YTBEPX/IEHO OJOBPEHO
Ha 3ace1aHuu Kadeapsl Ha  3aCEeaHWHd  HAayYHO-METOJMYECKOIO
[TpoTtokom Ne 8 ot «12» mas 2021 1. COBETAa  CHEUUAJbHOCTH  (HAIpaBJICHUS
MOJIFOTOBKH)
%/ [Iporokon Ne 7 ot «21» mast 2021 r.
B.U. Tecnenko

| @

®OH/I OHEHOYHBIX CPEJICTB
JUISI IPOBEJICHUS TEKYLIET0 KOHTPOJISL yCIIEBAEMOCTH
U TIPOMEKYTOYHOM aTTecTanuu 00ydaromuxcs

C.B. boptHOBCKUI

«DU3HYECKHIA IKCIEPUMEHT B 00Pa30BAHUM)
(HaMMeHOBaHUE JTUCIUIUTMHBI/ MOYJISI/BUIA TIPAKTHUKHN )

44.04.01 Ilenarornyeckoe oOpa3oBaHue

(Kol ¥ HAMMEHOBAHUE HAIIPABJICHUS TOJTOTOBKHU)

du3nueckoe U TeXHOJIOrnueckoe 00pa3oBaHKe B HOBOM 006pa3oBaTeIbHON MPAKTUKE
(HampaBieHHOCTH (Tpoduih) 00pa3oBaTEILHON MPOrPaMMBbI)

Marwctp
(xBanuuKanys (CTEreHb) BBITYCKHUKA)

Cocrasurenu: Jlareiaues C.B., K.I.H., TOLEHT,
IIpoxonsesa H.B., crapmuii npenogasareisb
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1. Haznayenune ¢oH/Ia OLIECHOYHBIX CPEICTB

1.1. Heasto coznanus POC mucuuminHbl «DU3MUECKUI IKCTIEPUMEHT B 00pa30BaHHUMY SBISETCS
YCTAaHOBJICHHE COOTBETCTBHS YYCOHBIX IOCTFDKEHUH 3alUIAaHMPOBAHHBIM pe3yibTaTaM OOY4YCHHS |
TpeOOBaHUSIM OCHOBHON NpodeccHOHaNbHONW 00pa30BaTeIbHON NIpOrpaMMbl, paboyeil mporpammbl
JUCIUATUIMHEL.

1.2. ®OC pa3paboTraH Ha OCHOBaHMH HOPMATHUBHBIX IOKYMEHTOB:

- (dbenepaIbHOTO TOCYJApPCTBEHHOTO O0pPa30BaTEbHOTO CTaHIapTa BBICIIEr0 OOpa30BaHUS 10
HanpasieHuio noaroroBku 44.04.01 Ilegarornueckoe oOpazoBaHue;

- npodeccruonanbHOro crangapra «llemaror (memarorudeckasi IEATEIBHOCTh B JIOIIKOJIEHOM,
HayaJIbHOM OOIIeM, OCHOBHOM 0O0IIeM, CpeHeM o01ieM 00pa3oBaHuK) (BOCIIUTATENb, YUUTENb)»;

- [Monoxenuss o ¢GopmupoBanun (PoHAA OLEHOYHBIX CPEACTB JJISI  TEKYIIEro KOHTPOJIS
yCIEeBAaEMOCTH, MPOMEXYTOYHOW M UTOTOBOM arrectaluu OOydYaromuxcsi Mo 00pa3oBaTeIbHBIM
nporpaMMaM BBICHIETO O0Opa3oBaHHMsl — THporpaMMaM OakajaBpuara, MpOrpaMMaM CIIEHUAINTeTa,
IIpOrpaMMaM MarucTpaTypsl, IpOrpaMMaM MOATOTOBKH Hay4HO-TIEJarOTMYECKUX KaJpOB B aCIIUPaHType
B (peiepadIbHOM TOCYIapCTBEHHOM OIOKETHOM OOpa30BATEILHOM YUPEKIACHHH BBICIIETO 00pa30BaHUs
«KpacHosipckuii rocyapcTBEHHBIH negarorndeckuil yausepeutet uM. B.I1. ActadbeBay.

2. [lepevyeHb KOMIIeTeHU M, OAJIEKAIHUX (POPMUPOBAHNIO B pAMKAX AHCHUIIHHBI:
2.1. Ilepeyenb KoMneTeHIM i, HOPMUPYEMBIX B POIECCE U3YUCHUS TUCIUIUIMHBIL:

[1K-3 CriocobeH opraHu30BbIBaTh HAyYHO-UCCIIEI0BATEIBCKYIO I TEIbHOCTh O0yYarOLIHXCsI

I1K-4 CnocobeH ¢opmupoBaTh y 00y4yarolIUXCs YMEHUs NMPUMEHATh (U3NYECKHE M TEXHOJIOTHYECKHE
3HaHUS MPHU PEIICHUH YUeOHbIX, y4eOHO-UCCIEI0BATEICKUX U UCCIIEIOBATENILCKUX 3a/1au

I1K-5 CnocobeH ycTaHaBiIMBaTh COOTBETCTBUE MEXIY (DyHIaMEHTAIbHBIMU (DU3NUYECKUMHU 3HAHUAMU U

IIPUKJIAIHBIM UX XapaKTepOM

2.2. OneHOYHBIE CpecTBa

JAMCUMIUIMHBI, HPAKTHKH, Ouenounoe cpeacTso/KMMpbi
KoMmnerenmus yyacTByoumue B popMUpPOBAHUH Tun KOHTPOJIsI
KOMIIETEeHIUH

Homep ®opma

IK-3 Cnocoben JlenoBoit HTHOCTPaHHBIH A3BIK, TEKyIUil KOHTPOJIb 2 BricTynnenue Ha 3aHATHH
OpraHU30BbIBATH HAYYHO- |03HAKOMUTEINIbHAS MPAKTHKA, YCIIEBaCMOCTH
HCCIIEIOBATEIBCKYIO MPOU3BOJICTBEHHAS IPAKTHKA:
JeATeIbHOCTD NpeIIUIIOMHAs TPAKTHKA,
00yJarommxcs MalIdHOBEACHHE, HH3NICCKHUI
OKCIIEPUMEHT B 00pa3oBaHuH,
CHCTEMBI Pa3pabOTKH BUPTYAILHBIX |Texyipii KOHTPOID 6 CocragieHue

npudopos, ocHoBsl TPU3 yCIIEBaEMOCTH MH(OPMAIIIOHHOW KapThI
MeIATOTHKH, COBPEMEHHBIC SKCTIEpUMeHTa
MpoOIeMbI HayKu 1 00pa30BaHus,
yueOHas MpaKTHKA: Hay4HO-
HCCIIeIoBaTeNbcKas padbora,
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TEOPETUYESCKHE OCHOBEI
MeIarorn4ecKoro NpOeKTUPOBAHHMS,
MPOEKTUPOBaHHE 00pa30BaTEIbHBIX
MIPOTpamMM, IPOEKTHPOBAHUE CHCTEM
UCCIIE0BaTEILCKOW pabOThI
00yJaroImmxcs, OArOTOBKA K cAaue

TEKYLIUI KOHTPOJIb
yCIIEBAEMOCTH

4,5 KoncnekT 1 nmpoBeneHne

y4eOHOTO 3aHSATHS

U cJlaya roCcyAapCTBEHHOTO TPOMEsKy TOUHas 1 3aueT
OK3aMeHa, BBITIONHCHNE H 3alIUTA | arrecranms
BBIITYCKHON KBaNMA()UKAIOHHON
paboThI
IK-4 Crniocoben IIpousBoncTBEHHAS IPAKTHKA! TEKYLIUI KOHTPOJIb 2 BricTynnenue Ha 3aHATUN
dbopmupoBaTh y Hay4YHO-HCCIIEZ0BaTeNbCKasl paboTa, | yCIIeBaeMOCTH
00y4aroIuXcs yMEHUS KOMIIbIOTEpHAs IpaduKa, TEKYIIUI KOHTPOJIb 6 Cocrasnenue
IPUMEHATH (U3HYECKHE U MallMHOBeAeHHe, Pu3ruecKuit YCIEBa€MOCTH HH(POPMAIMOHHON KapTHI
9KCTIEPUMEHT B 00pa30BaHMH, SKCIEPUMEHTA
TEXHOJIOTHUECKUE 3HAHUS -
(u3KKa B KOHTEKCTE COBPEMEHHOIO | TeKyIIHil KOHTPOJIb 4,5 Koncnekr u nposenenue

IIPU PEUICHNH Y4eOHBIX,

€CTECTBO3HAHMS, COBPEMEHHBIN YCIIEBAEMOCTH y4eOHOTO 3aHSTUS
yueGHo- (usryeckuii IpakTHKyM B MIPOMEKYTOUHAs 1 3a4eT
HCCIICAOBATCIBCKUX U IpoGuIbHOM 00YYeHHH, METOINKA |arTecTalus
UCCIIEN0BATENLCKHX 33124 |00yUYeHHUs PELICHUIO 33124 [0

(hu3KKe, CUCTEMBI Pa3padOTKU

BUPTYaJIbHBIX IPHOOPOB, OCHOBHI

TPU3 memaroruku, moaroToBKa K

cllaye U cJada rocylapCTBEHHOTO

9K3aMEHa, BHITIONTHCHUE | 3alllUTa

BBIITYCKHON KBANTA()UKAITOHHON

paboThI
K-5 Crocoben [IpousBoacTBEHHAS MTPAKTHKA: TEKYLIUI KOHTPOJIb 2 BricTymiieHre Ha 3aHATHH
YCTaHABINBATH TEXHOJOTHYecKas (IPOSKTHO- YCIEBAEMOCTH
COOTBETCTBHE MEXLY TEXHOJIOTHYECKAs ) TIPAKTHKA, TEKyIMHA KOHTPOIIh 6 CocrasneHune
(yHIAMEHTATBHBIMHU MaIIMHOBEICHNE, (DH3HUCCKHUIT YCIEBAEMOCTH HH(POPMAITHOHHON KapThI
¢usndeckuMu 3HaHUAMU 1| PKCIIEPUMEHT B 0bpazoBaHHH, — JKCTCpUMEHTa

(U3MKa B KOHTEKCTE CoBpeMeHHoro |TEKYIHMi KOHTPOIh 4,5 Koncnexr u nposejieHne

NPUKIIaJHBIM HX
XapaKTepoM

€CTECTBO3HAHUS, COBPEMEHHBIN
(u3nuecKuii IPaKTUKYM B
pOoGUIEHOM O0yUCHHH,
obpazoBarenbHast pOOOTOTEXHHUKA,
METOMKa 00YUYEHUsI PEIIEHHIO
3a1a4 1o (usmKe, MOIrOTOBKA K
c/laue M caava rocyiapCcTBEHHOTO
9K3aMEHA, BHIIIOJIHEHNE U 3alluTa
BBIITYCKHON KBANMA()UKAITOHHON
paboThI

YCIIEBAEMOCTH y4eOHOTo 3aHATHS
IIPOMEXYTOYHAs 1 3a4eT
aTTeCTALMS

3. DOoHJ OLIEHOYHbIX CpeacTs aJist HpOMe)KyTO‘IHOﬁ aTreCcrTalumn

3.1. ®OoHBI OLIEHOYHBIX CPEJCTB BKJIFOUAIOT: BOMPOCH U 3a/IaHUS K 3a4ETY.

3.2. OuieHOYHbIE CPEACTBA
3.2.1. OneHo4HOE CPEACTBO BOMPOCHI U 3aJaHUsI K 3€UETy

KpI/ITepI/II/I OLICHUBAHUA 110 OLICHOYHOMY CpPEACTBY 1-— BOIIPOCHI U 3aJaHW K SK3aMCHY 110 MOAYJIFO

®DopmMupyembie

IIpoaBUHYTHII YPOBEeHb
¢()OpMHPOBAHHOCTH
KOMIICTCHIH I

ba3oBblii ypoBeHb
c¢(popMHPOBAHHOCTH

KOMIIeTEeH U

IHoporoeBblii ypoBeHb
c¢(popMHPOBAHHOCTH
KOMIIeTeHIU I

KOMIIETCHIIUH

(87 - 100 6a/10B) OTIHYHO/

3a49YTCHO

(73 - 86 6as10B)
XOpo1Io/ 3a4TeHo

(60 - 72 6annoB)*
V/I0BJIETBOPUTEIbHO/ 324TEHO
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IK-3 Crocoben
OpraHHU30BbHIBATH
Hay4HO-
HCCIIeIOBATEIBbCKY IO
JIeSITEJIEHOCTD
o0yJaromuxcs

OO6yyaromuiicst Ha BBICOKOM
YPOBHE aHAJH3UPYET
Ppe3yNbTaThl HayYHbIX
HCCIIeJOBaHUH, IPUMEHSIET X
MPH PEIICHUH KOHKPETHBIX
Hay4YHO-UCCIIEA0BATEIbCKUX
3a7a4 B chepe HayKu u
o0pa3oBaHUs, JEMOHCTPUPYET
CIIOCOOHOCTBH CaMOCTOSITEJIBHO
PYKOBOIHTb
HCCIIeIOBaTEIbCKOM
JEeATENLHOCTBIO

00y JarOIIIXCSI

OO6yuaromuiicss Ha cpeHeM
YpOBHE aHAIIU3UPYET PE3yAbTATHI
HAyYHBIX UCCIICIOBAHUH,
MPUMEHSIET UX TPU PEIICHUH
KOHKPETHBIX HAYYHO-
HCCIIEI0BATENBCKUX 3a/1a4 B
cthepe HayKH U 0Opa30BaHMUS,
JIEMOHCTPHUPYET CIIOCOOHOCTE C
MOJJEPKKON HAydHOTO
PYKOBOIUTEIS pPYKOBOIUTH
HCCIIEA0BaTEIbCKOM
JIESITETBHOCTHIO 00YJYArOIIUXCS

OO6yuaromuiics Ha
VIOBIIETBOPUTEIEHOM YPOBHE
AHAJIM3UPYET PE3YIbTAThI
HayYHBIX MCCIIEIOBAaHNH,
MPUMEHSCT UX TPU PEIICHUN
KOHKPETHBIX HAy4YHO-
HCCIIEIOBATENLCKHX 3a4a4 B
cthepe HayKN 1 0Opa30BaHHUA,
JEeMOHCTPHPYET CIIOCOOHOCTH
[IPH TMOJJIEPKKE U BHEIITHEH
KOHCYJIBTAllUK HAyYHOTO
PYKOBOZIUTESI PyKOBOJIUTH
HCCIIEeI0BATENbCKON
JIeATENIHOCTBIO 00yYaroLIUXCs

ITK-4 Crniocoben
(hopmupoBaTh y
00yJaronuxcst yMeHus
MPUMEHSTH
(uznueckue u
TEXHOJIOTHYECKHE
3HAHWS IIPH PEIICHUH
y4e0HBIX, y4eOHO-
HCCIIEN0BAaTENbCKUX 1

Ha BbicOkOM ypoBHE
TIPOSBIISIET CIIOCOOHOCTH
(hopMHUpPOBaTh y 00yUarOIIIXCS]
YMEHHS IPUMEHSITh
¢busnueckue u
TEXHOJIOTHYECKHE 3HAHUSI IPU
penreHnn y4eOHBIX, yaeOHO-
HCCIIEI0BATENbCKUX U
HCCIIE/IOBATENILCKHX 3a1a9

Ha cpennem ypoBHe mposiBisieT
CrocoOHOCTH (hOPMHPOBATH Y
00y4aroImxcst yMeHuUs
NPUMEHSTH QU3MYECKHE U
TEXHOJIOTHUECKHE 3HAHUS MTPU
pelieHun y4eOHbIX, yueOHOo-
UCCIIeIOBATENbCKUX
HCCIIeNIOBATENbCKUX 3a1a4

Ha ynosnerBopurensHOM
YPOBHE MPOSIBISET CIIOCOOHOCTb
(hopMHUpOBaTh y 00yUaroLHXCs
YMEHHS IPUMEHSITh (U3NIEeCKUe
1 TEXHOJIOTHYECKHE 3HAHUS MTPU
peleHun y4eOHbIX, yueOHOo-
HCCIIEIOBATENbCKUX
HCCIIeIOBaTEeNbCKUX 389

3HAHUSAMH U
MPUKJIIHBIM HX
XapaxKTepoM

CaMOCTOATENILHO
YCTaHABJIMBAaTh COOTBETCTBHE
Mexay GyHIaMeHTaTbHBIMH
3HAHHUSAMH 110 HHU3HUKE U

MIPUKIIAJTHBIM UX XapaKTepPOM.

IIPENOAABATENsl yCTAaHABIUBATh
COOTBETCTBUE MEXKIY
(hyHIaMeHTaIbHBIMU 3HAHUSAMHU
1o (pU3HKE W IPUKIJIATHBIM UX
XapaKTEPOM.

HCCIIE0BATENBCKUX
3a1a4

IIK-5 Criocoben OO0yuaromuiicss Ha BBICOKOM OO0yuarommuiics Ha CpeTHeEM Ooyuarommuiics Ha
yCTaHaBJIHNBAaTh YPOBHE yMEET JIOTHYHO U YPOBHE YMEET JIOTHYHO U VIOBIETBOPUTEIEHOM YPOBHE
COOTBETCTBUC MCXKIYy | MOCIEIOBATEIBHO MOCIICIOBATENIFHO NPEACTABUTh | YMEET JIOTHYHO U
(hyHIaMeHTaITbHBIMU MIPEJCTaBUTh OCBOCHHOE OCBOEHHOE 3HaHHE; CITIOCOOEH MTOCIIEIOBATEIFHO MPEACTABUTH
buznyecKuMu 3HaHUE; CIIOCOOEH 0] PYKOBOJICTBOM OCBOCHHOE 3HaHHE; CIIO0COOEH

10 33JaHHOMY aJITOPUTMY
YCTaHABIMBaTh COOTBETCTBUE
Mexay QyHIaMeHTaIbHBIMH
3HAHMUSAMH 10 PHU3HUKE U
IIPHUKIIAJHBIM UX XapaKTEpOM

*Menee 60 6anoB — KOMIeTeHINS HE C(HOPMUpPOBaHa

4. ®oHx OLEHOYHBIX CPEACTB A/ TEKYIIEro KOHTPOJIs yCIeBaeMOCTH

4.1. ®oHJBI OLEHOYHBIX CPEACTB BKIIOYAIOT: BBICTYIUICHHE HA 3aHSATHUH, COCTaBJICHUE MH(DPOPMAIIIOHHBIX
KapT 1o 000pYy/I0BaHUIO, pa3paboTKa KOHCIIEKTa (pparMeHTa yueOHOTO 3aHATHS C UCIIONB30BAHHEM Y4EeOHOIo
(bU3MYECcKOro HKCIEPUMEHTA, IMPEICTaBlIeHHe (parMeHTa y4yeOHOIO 3aHATHs C HCIIONB30BAaHHEM Y4eOHOTO
(M3UYECKOTO SKCTIEPHUMEHTA, COCTaBJIeHHE NH(POPMALTMOHHBIX KapT K yUeOHOMY (PU3HUECKOMY SKCIIEPUMEHTY
4.2.1. Kputepun OLICHUBAHHUS 110 OLIEHOYHOMY CPEJICTBY 2 — BBICTYIUICHUE HA 3aHATUU

Konnuecrso 0a/L10B
Kpurtepun onennBanus N
(BKJIaJ B PEHTHHT)
[IpaBUIBHOCTH MIPEACTABICHHOTO IPEAMETHOTO COJEPKAHUS 2
ApPryMeHTHPOBAaHHOCTH TOYKH 3PEHUS 2
Ocy1iecTBIeHNE KPUTHUECKOTO aHAIN3a U OLEHKH HAYYHBIX JOCTIKCHHH M METOAMYECKUX 2
uzeit B oonacti Gu3uKu
[ToHrMaHKUe IEHHOCTH METOIOJIOTUH (PU3UKH JUIsl CBOCH MPO(eCCHOHAIBHOI eI TeTbHOCTH. 2
OO6ocHOBaHNE C JTMYHOCTHOW IMO3MIMM LIEHHOCTh 3HAHHUSA M y4€Ta OCHOBHBIX JOCTHXCHHH 2
cHCTeMbl (PU3UUECKOT0 0Opa30BaHuUs MPH PealIu3alry IPOrpaMM BEICIIEro 00pa3oBaHus
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MaxkcumaJabHBII 0211 10

4.2.2. KpuTtepuu ONEHUBAHHSI O OIEHOUYHOMY cpencTBY 3 — CocrapieHue MHGOPMAIMOHHBIX KapT 110
000pY/IOBaHHIO

KosnuecTBO 0a/1710B

Kpurepuu onenuBanus .
(BKJIaJ B pefiTHHT)

ConepxarenbHasi COCTaBISIONIAs 3
KaugectBo odopmienus 2
MaKkcMMAaJIbLHBIH 6211 5

4.2.3. Kputepuu olieHHBaHHS MO0 OIIEHOUHOMY cpeacTBy 4_— Pa3paboTka koHcmekTa (parMeHTa yyeOHOro
3aHATHSA C UCTIONB30BAHUEM YUEOHOIO (QU3NUECKOIO SKCIEPUMEHTA.

Kpurepun ounennBanus KousmuecTo 0a110B
(BKJIaJ B PeHTHHI)

[TnanupoBaHue 3aHATHH ¢ Y4€TOM COBPEMEHHBIX TPEOOBaHUM 2
OpueHTanys Ha peleHre MEeTallpeAMETHBIX 3a1a4 00ydeHUs 2
OpueHTanys Ha peleHre MPEAMETHBIX 3aa4 00yueHHUs 2
OpueHTanys npyu pa3padoTKe 3aHATHI Ha CHCTEMHOCTh B U3YYEHUH MaTepHaia 2
Yuer couuanbHbIX, BO3PACTHBIX, ICUXO(DU3UUECKUX KM HHAWBHIYAIbHBIX OCOOEHHOCTEH 2
ydamxcs

MakcuMaabLHbII 62711 10

4.2.4. Kputepun OLIEHUBAaHUS TI0 OIIEHOYHOMY cpeAcTBY S — [Ipencrapnenue dhparMeHTa y4e0HOTO 3aHITUSL

C MICTIOJTE30BAHUEM YIEOHOTO (hMU3MUECKOTO DKCIIEPUMEHTA.

KosmuecTBO 021710

Kpurepun onenuBanus N
(BKJIa/A B PeTHHI)

Hayinune qMarHoCTUPYEMBbIX JHJIAKTHYECKUX 1eIeH U MPEJAMETHBIX, METANPEIMETHBIX 3a,1a4 4
VYuer couManbHbIX, BO3PACTHBIX, NCUXO(MU3UUECKUX W HWHIMBHIYAJIbHBIX OCOOCHHOCTEMH 4
yuaInmxcs

CobioieHne MeToMYeckux TpeboBaHuii npu pabote ¢ PU3NIESCKUMH 33/1a4aMu 4
BKJTIOYEHHOCTh BCEX YUAIIUXCSI B TIPOIECC BHIMONHEHUS 3aJaHUI 4
OGBEKTHBHOCTD TP CAMOAHAIIH3E 4
MakcuMaJbHBIH 0aJ11 20

4.2.5. Kputepun OICHMBAaHUS MO OIECHOUYHOMY cpeacTBy 6 — CocrapieHHe MH(QOPMAIMOHHBIX KapT K
yueOHOMY (DU3UYECKOMY DKCIIEPUMEHTY.

KosmmuecTBo 6a/1510B
Kpurtepun oueHuBanus .
(BKJIaA B peMTHHT)

ConeprxarenbHasi COCTaBITIONIAS 3
KauectBo odopmieHus 2
MaxkcuMaJIbHbIH 0aJ11 5
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5. OueHouyHbIe cpeacTBa (KOHTPOJIbHO-U3MeEPHUTEIbHbIE MATEPHAJIbI)

5.1. TunoBbIe BONIPOCHI K IK3aMeHY 110 MOAYJII0

TeopeTnueckune BONPOCHI K IK3aMeHY:
[lepeuncnuTe OCHOBHBIE BUBI 00OPYIOBAHUS IIKOIBHOTO (PU3UYECKOTO KaOMHETA.
Omnpenenure 0CHOBHOE 000py0BaHNE (PU3MUECKOTO KaOMHETA M0 BHEILIHEMY BHUJLY.
[lepeuncnure BUIBI TPAaHC(HOPMATOPOB U OMUIINTE MIPHHIUTIBI UX JCHCTBHSL.
Beibepure TpaHchopMarop A MOCTAaHOBKM KOHKPETHOHM JEeMOHCTpanuu (Ha yCMOTpEHHE
IIPETOAaBATENS).
[TonroroBeTe MpubOp K paboTe B COOpaHHOM cxeme.
[lepeuncnure mpaBuiia TEXHUKHA O€30MIACHOCTH MPH paboTe C IMEKTPHIECTBOM.
[Tepeuncnure npaBuiIa TEXHUKU OE30MIACHOCTHU MPH PadOTE ¢ KMUCIOTAMH H IIEI0YaMHU.
BrisiBUTE  IeMOHCTpAlMOHHBIE Ka4yecTBa IPEUIOKEHHOTO Tmpubopa (Ha yCMOTpEeHHE
NpernoiaBareis).
[TokaxuTe MpUMEHEHNE TAaHHOTO BBIIPSIMHUTEINS (HAa YCMOTPEHHE MIPETIOaBaTesis) Al MUTaHUS
ANEKTPUYECKOH Lenu. YKaXuTe JTOCTOMHCTBA M HEIOCTATKU Mpuodopa.
Paccuuraiite myHT K aMIiepMeTpy M JOMOJHUTEIHHOE CONPOTUBICHUE K BOIBTMETPY.
[lepeuricnure OCHOBHBIE MOMEHTBI TOATOTOBKH 3JEKTPOM3MEPHUTENBHBIX TMPHOOPOB K
M3MEPEHUIO B LETISIX MOCTOSTHHOTO U TIEPEMEHHOTO TOKOB.
Beigenure JOTHYECKYIO IOCIENOBAaTENbHOCTE B HW3JIOKCHUU MPEAJIOKECHHOW TeMbl (Ha
YCMOTpPEHHE MpernoiaBaress Mo OAHOMY U3 yueOHUKOB). [logbepure cucteMy 1eMOHCTpAIIUN.

. BeisiBute AUTAKTUYICCKYHO ICHHOCTDb CUCTEMbI ICMOHCTPALIMOHHBIX OIIBITOB.
14.

[lepeuncnure cpeacTBa U mpueMbl, odecriednBarone 3GHEKTUBHYIO TOCTAHOBKY OITBITOB TI0
NPEJIOKEHHOM TeMe (Ha yCMOTpEeHHE MperoaBarelis 0 OJHOMY U3 YUEOHHKOB).
ITonOepure 060pynOBaHHUE Ui HIOCTAHOBKH JEMOHCTPALUH, IPEAI0KEHHON IPENOoJaBaTeIeM.

IIpakTHyeckune 3a1aHUA K IK3aMEHY.
[IpoBecTr aHanM3 TEXHMKH BBINOJHEHHMS JAEMOHCTpalMOHHbIX onblToB. (Kakoit wu3
MPEUIOKEHHBIX BapUaHTOB OMNbITa Hanbojee MPOCT MO TEXHUKE BbIOMHEHUs? Kak MOHO
MOBBICUTH 3(QPEKTUBHOCTH NMpoBeeHus onbiTa? Kakoil U3 onelToB Haubonee yoeaurenabHee U
HaIsiIHee AeMOHCTpUpyeT siBineHne? Kakoii n3 onbITOB OoJiee ClIOKEH B IEMOHCTpaluu?)
JlaTb CpaBHUTEIBHYI0 METOAMYECKYIO OLICHKY CHCTEMBI OIBITOB IO JgeMoHcTpauuu [ m II
3akoHOB HproToHa. ConocTaBUTh METOJUUECKYIO OLEHKY C IUJAKTUYECKUMHU LENIIMU, KOTOpbIE
pelaTCs Ha JAHHBIX 3aHATHSAX.
Kakue 3HaHusA, ymMeHHUS JOJKHBI OBbITh C(OPMUPOBAHbI y Yy4YalIUXCSA IMPU HCIIOJIB30BaHUU
JKCIEPUMEHTAIBHOIO METOAA, IIPU HU3JIokeHuu TeM «Cuna ynpyroctu. 3akoH ['yka» n «Cuna
TpeHus1, KOOPPHUIUEHT TPEHHUS CKOJIBKESHUS?
VYka3aTb 1 000CHOBATH MMOCIEI0BATEIBLHOCTh I0OKa3a OIBbITA IPU BBEIECHUH MOHATHUS «Maccay.
BriOpars oiHy U3 JEMOHCTpAIMA U COCTABUTh 11O HEH 3a1aHus TSl yUaIIuXCS.
IIpoBecTn METOAMYECKUI aHATIN3 OCHOBHBIX OIBITOB 110 TEME « DNEKTPUUYECKOE MOJIE.
OdopMHTE TUAAKTUIECKHE KAPTOYKH K OCHOBHBIM JIEMOHCTPAIUAM IO TeMe «DIEKTPUIECKOEe
TIOJIE.
VYCTaHOBUTH TUAAKTHUECKYIO [IEHHOCTh KOHKPETHBIX JEMOHCTPALUNA MO TeMe «DIEKTPHUUECKoe
TIOJIE.
Pazpaborars ¢parMeHT yueOHOTO 3aHSTHS C JIEMOHCTPAIMOHHBIM SKCIEPUMEHTOM IO TeMe
«DIJIEKTPUYECKOE TIOTIEN.
[Tpogymarh 0COOECHHOCTH TEXHHKH TPOBEICHUS JKCIEpUMEHTa 1o TeMe «B3ammoneiicTBue
TEI.
CocTaBuTh AUIAKTUYECKYIO KAPTOUKY K OJTHOMY U3 OIBITOB 1O TeMe «B3anumoaencTBre Tem.
Pa3zpaGorarh nBa ¢parMeHTa y4eOHBIX 3aHATHHA C JEMOHCTPALMOHHBIM SKCIEPUMEHTOM II0
TeMe «DJIEKTPUUECKHUE SIBICHUS.
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13.

14.

15.
16.

17.

18.

19.
20.

21.

OTMeTHTh YCIOBHS TONY4YEHHs MaKCUMalbHOTO »Jddekra TeMOHCTpalMii U Bpewms,
HE0OXOMMOE TSI TPOBEICHUS OIBITOB IO TeMe «DIEKTPUUCCKHE SBICHUD).

CocraBuTh TecT (M3 4 win 5 3a7aHuil) K OJHON U3 AEMOHCTPALUN C TUATHOCTUYECKOHN LIEThI0
o TeMe «DJIEKTPUUECKUE SIBIICHUS.

VYCTaHOBUTH AMAAKTUYECKYIO LIEGHHOCTh KOHKPETHBIX JEMOHCTpaluii no teMe «CTaTukay.
[TonoOparek ABe PKCHIEpUMEHTaNbHBIE 3a1a4H 10 TeMe «CTaThkay W COCTAaBUTh K HUM 3aIaHHs
JUIS CAaMOCTOSITEIbHOM pabOThI yUAIUXCS.

[IpoBecT aHanMM3 TEXHUKH BBIMOJTHEHHUS JIEMOHCTPAIMOHHBIX OMBITOB MO TeMe «OCHOBBI
JTMHAMUAKH.

JlaTb CpaBHUTEIBbHYIO METOAMYECKYIO OLEHKY CHUCTEMBI OMNBITOB MO AeMoHcTpaumu [ m II
3aKkoHOB HproTona.

VYkazaTh 1 000CHOBAThH MOCIEAOBATETLHOCTD MTOKA3a OIbITAa MPU BBEJACHUH MOHIATHS «MacCay.
BoigenuTe 0COOEHHOCTH TEXHUKHU MPOBENCHHUS JEMOHCTPALMOHHBIX OMBITOB MO OCHOBHBIM
BOIIpocaM TeMbl «MexaHnuecKue KojaeOaHusl U BOJIHBD).

CocTaBuTh JUIAKTUYECKHE KAPTOYKU K OCHOBHBIM JIEMOHCTPALMOHHBIM OMNbITaM IO TEME
«MexaHndeckre KojieOanus U BOJIHED».

5.2. TunoBbIie BONIPOCHI IJIAA JOKJIA10B HA 3AHATUAX

1.

2.
3.
4

SN

Oransel MPOBEAEHUS IEMOHCTPALIMOHHOIO KCIIEPUMEHTA.

Ananm3 (pU3NYECKOTO SBICHUS; (OPMYITUPOBKA HIEH YISOHOTO (PU3MYECKOTO SKCIIEPUMEHTA.
Brinonnenue miana npoeaeHus (PU3NYECKOro yueOHOro SIKCIIEpUMEHTA.

Hcnonp3oBanue mnporpaMMHO-alnapaTHbIX KOMIUIEKCOB IPH OPraHM3allMd U MPOBEICHUIO
y4eOHOro (PU3NYECKOTO FKCIIEPUMEHTA.

AHanu3 pemeHus SKCIIEPUMEHTAIBHOMN 3a/1a4X U €r0 3HaYCHHUE.

TunuyHble HEJOCTATKU NPU BHIIOJIHEHUH U OQOPMIICHHU OTYeTa MO y4eOHOMY (PHU3HMUECKOMY
JKCIEPUMEHTY.

Paznuunbple mnpueMbl W CHOCOOBI pealn3allil  OCHOBHBIX JUJAKTHYECKMX IPHUHLUIIOB
OpTaHU3aIMH U TIPOBEICHHS yUeOHOTO (PU3NIECKOTO HKCTIEPUMEHTA.

@dopMupoBaHME HAy4HBIX METOJOB IO3HAHMs MPH OpraHU3allMd W MPOBEIEHUH Y4eOHOTro
(U3NIECKOTO IKCTIEPHMEHTA.

5.3. CocTaBienune nHGOPMALMOHHBIX KAPT MO0 000PY10BAHUIO.
[TpuMepHBIe MyHKTHI, KOTOPbIE TOJHKHBI COAEPKATHCS B MH(OPMALIMOHHOM KapTe:

1.

©X NNk WD

HasBanue npubopa (ycTaHOBKH)
[eneBoe HazHaueHue Mpubopa (yCTaHOBKH).
Kakoe siBlieHne iy 3aK0oH MOJIOKEHBI B OCHOBY JI€UCTBHUS Tpubopa.

[TpuHIIMTIHATBEHAS CXeMa YCTPOMCTBA MpUOOpa (OCHOBHBIE Y3JIbI, NX Ha3HAUYEHHUE).
TexHn4eckue TaHHBIE.

[TpuHun aeiicTBUs pudopa.

OO6nacTb npuMeHeHHsI IpUoOpa.

[TpaBuna skcrutyaranuu npudopa.

5.4. 3ananue no pazpadoTkKe KOHCNEKTA (PparMeHTa YHeOHOI0 3aHSITHS C UCTIOIb30BAHUEM YUeOHOI0
(pusnyeckoro IKcnepuMeHTa.

Kontp

OJIBHO-HU3MCPHUTCIIbHBIC MaTCPpHAJIbI IIPEAJIAratoTCs IMperogaBaTciICM.

5.5. 3ananue no npoBeneHno pparMeHTa yueOHOro 3aHATHS MO (PM3UKE € UCIOIH30BAHNEM
y4e0HOro (pu3nvecKoro 3KcrepuMeHTa.

1)

PaspaboraiiTe cucteMy MIIaHUPYEMbIX PE3yabTaTOB, ((OPMUPYEMBIX HAa TAaHHOM (parMeHTe

y4eOHOTro 3aHATHS (MPEIMETHBIC, METAPEAMETHBIC, TUYHOCTHBIE);

2)

Cdhopmynupyiite 3a1aun JaHHOTO parMeHTa y4eOHOTO 3aHSTHS:
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- OGpazoBarenbHbIE;

- Pa3BuBaroniue;

- BocniutarenbHble

3) BeienuTe oCHOBHBIE ATAlbl Y4EOHOTO 3aHATHS;

4) OnpenenuTe ONTUMAIbHOE KOJIMYECTBO JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB, HEOOXOAUMBIX Ha
y4eOHOM 3aHSATHH, U UX COZIEpKaHHE;

5) OnummMre MeTobl U METOANYECKUE TTPHUEMBI, CTIOJIb3yeMble Ha y4eOHOM 3aHATHH;

6) Ompenenure MOCIENIOBaTEIbLHOCT JIEHCTBUS YUWUTENs] B COOTBETCTBUU C IUIAHUPYEMBIMH
pesyJbTaTamu;

7) Omnpenenute MOCIEAOBATENHHOCT, U COACPKAHUE JCUCTBUN OOyYarOUIMXCA C yYE€TOM
JIMAarHOCTUPYEMOCTH PE3yJIbTaTOB yUeOHOTO 3aHATHSL.

5.6. CocraBiieHne HHGOPMALIMOHHBIX KAPT K y4eOHOMY (pH3HUeCKOMY IKCIIEPHMEHTY.
[IpumMepHbIe TyHKTHI, KOTOPBIE JIOTDKHBI COAEPKATHCS B MHPOPMALIMOHHON KapTe:

Tema (paszzaen);

Ha3BaHUE OITBITA,;

IEJTb OTIBITA;

CXeMaTU4YECKUN PUCYHOK;
00BEKT HAOIIONEHMS
METOINYECKHE PEKOMEH/IAIINH;
OCHOBHBIE BBIBOJIBI.
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JUCT BHECEHUS U3MEHEHUI

JlonomHeHUs1 ¥ U3MEHEHHS B paboueil mporpamme quciuiuinHbl Ha 2021/2022 yueOHbIi 1o
B mporpaMmy BHOCSITCS ClEAYIOLINE U3MEHEHHUS:
1. OOHOBINIEH U AONOIHEH CIHUCOK TUITOBBIX 3aJJaHUN JJIsi KOHTPOJIBHON paboThI

2. OOHoBneHa u cortacoBaHa ¢ Hayunoii OubGnmuorekoit KITIY wum. B.II. AcradoeBa «Kapra
JUTEpaTypHOTo obOecnedeHus: (BKJIIOYAs ODICKTPOHHBIE PECYpChl)», COAEpKaliash OCHOBHYIO W
JIONIOJTHUTEJBHYIO JINTEpaTypy, COBPEMEHHbIe MPOo(decCHOHaIbHbIe 0a3bl AaHHBIX M MH()OPMALMOHHEIE
CIPAaBOYHBIC CUCTEMBI.

3. O6HoBnena «Kapra MarepuaibHO-TEXHUYECKON 0a3bl TUCLUIUIMHBD, BKIKOUAIOLIAS AyIUTOPUHU JUIS
MIPOBEJCHUS 3aHATUN JICKIIMOHHOTO THUIA, 3aHATUI CEMUHAPCKOTO THIIA, KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYpPCOBBIX padOT), IPYMIOBBIX U HHIWBUIYAIbHBIX KOHCYJBTAIlUM, TEKYIIETO0 KOHTPOJISI
YCIEeBAEMOCTH U TMPOMEXKYTOUYHOH aTTecTaly, IOMENIEHUs s CaMOCTOSTEeNbHOM paboThI
obOyuatomuxcss B KITIY wum. B.UIl. ActadpeBa) U KOMIUJIEKC JHUIEH3MOHHOTO H CBOOOIHO
pacrpocTpaHseMoro MPOrpaMMHOTO 00eCTICUeHUSI.

[TporpamMma o00peHa Ha 3aceAaHUU BBITyCKaroIel kadeapbl GU3NKH U METOAUKH O0y4eHUs (PHU3HKE
«12» mas 2021 1., mpotoxon Ne 08

BHeceHHBIC N3MEHEHHS YTBCPIKIAIO: % /

3aBenyrommii kadenpoi Tecaenxo B.A.

Ono6peno HMCC(H) UuactuTyTa Matematuku, hu3nku, HHOOPMATHKA
«21» mas 2021 1., mpotoxos Ne 07

[Ipencenarens Bopruosckuii C.B.
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Kapra nuteparypHoro odecnedyeHnsi JMCIMIIMHBI (BKJIIOYAs 3JIEKTPOHHBIE pecypchl)

no 0YHolU hopme 0OyueHus

M.: Jlans, 2008. - 240 c.: mwi.. - (YueObnuku ams By3oB. CrienmanbHas auteparypa). - [ISBN 978-5-8114-0862-7

M. B.I1. Actadnea

Kon-Bo
HanmenoBanue MecTo XpaneHHs1/2JIEeKTPOHHBIH agpec | IK3eMILISIPOB/TOYEK
AocTyna
OcHoenas numepamypa
Annundepos, JI. . TIpakTukyM Mo METOIMKE M TEXHUKE MIKOJIBbHOTO (u3uueckoro skcrepumenrta [Tekcer] : Hayunas outbnuorexa KI'TIY 48
y4eOHOe MOCco0He Ui CTYACHTOB IeA. MH-TOB 1o ¢u3.-Mar. creu. / JI. . Autudepos, Y. M. Iumukos. - M. : um. B.I1. Acradnesa
IIpocsemenue, 1984. - 255 c. : uin. - 0.90 p.
[llaxmaeB, H. M. Ousuueckuii 3KchepuMeHT B cpenHedl mkone. Mexanuka. MonekynspHas —(usuka. Hayunas oubmuorexa KI'TTY 20
Onekrponunamuka [Tekct] / H. M. Illaxmaes, B. ®. Illunos. - M. : [IPOCBEILEHUE, 1989. - 255 c. : un. - um. B.IL. Acradnesa
(bubnmoreka yuurens ¢pusukn). - ISBN 5-09-001316-0 : 0.65 p
Tecnenko B.W., Tpyouumna E.M.JlaGoparopHblii npakThkym 1o Meroauke oOydeHust ¢usuke. LIkonmbHbIi Hayunas outbnuorexa KI'TIY 86
(GU3NYeCKHil KCICPUMEHT : JUIsI CTyAeHTOB 3-5 KypcoB men. By3oB / Tecnenko B.U., Tpyounumua E.U. - um. B.II. Acradnesa
Kpacnosipck : PO KI'TIY, 2003. - 128 c. - ISBN 5-85981-037-7 : 38 p.
JIeMOHCTpalMOHHBIM HKCIIEPUMEHT 10 GU3MKEe B cTapmmx kimaccax cpeaHeid mkomel [Texker] . Y. 1L Hayunas 6ubmuorexa KI'TTY 16
OnekTpuuecTBo, onTrka u ¢usmka atroma / B. A. Bypos, b. C. 3BopsikuH, A. A. Ilokposckuii, 1. M. PymsHies; um. B.II. Acradnepa
Pen. A. A. Tlokposckoro. - M. : [IPOCBEIIEHUE, 1968. - 432 c. : un. - 0.88 p.
Mapromnuc, A. A. IIpakTukyMm 1o mkoisHOMY (u3HUecKoMy 3kcriepuMeHTy [Tekcr] : yueOHoe mocoOue ajist me. Hayunas oubnuorexa KI'TTY 40
uH-ToB / A. A. Mapromuc, H. E. Ilapdpenteea, 1. U. CoxkomoB. - 2-¢ u3m., mepepad. u jom. - M. : um. B.I1. Acradnesa
ITPOCBEIIEHUE, 1968. - 390 c.
Jononnumensvnan numepamypa
Haymunk, B.H. ®u3uka m TexHHKa B JEMOHCTPAIlMOHHOM OJKCIIEpHMEHTe: odepku uctopuu : mocobme /| OBC «YHmBepcureTckas OmOmmoreka WnanBruayanbHBIA
B.H. Haymuuk, T.A. fApomenxko. - Munck : PUIIO, 2017. - 280 c. : w1 - bubnuorp.: c. 257. - ISBN 978-985-503- OHJIAHHY HEOTpaHNYECHHBIH
654-9 http://biblioclub.ru/index.php?page=book&id=463648 JOCTYII
IyroB, B.W. Dkcnepument B pusuke. Ouzndeckuii npaktukym / B.U. llyros, B.I. Cyxos, /I.B. IlomnecHsrii. - ObC «YHuBepcuterckas oudiInoTeKa WNHauBuayanbHbIl
Mocksa : ®usmarmur, 2005. - 184 c. - ISBN 978-5-9221-0632-0 ; To xe [DnekrponHsli pecypc]. - URL: OHJIAMH» HEOTPaHUYEHHBIH
http://biblioclub.ru/index.php?page=book&id=75952 AOCTYyII
CrapoBukoB, M. U.. Beenenue B akcniepiMeHTa bHy0 (HU3KKYy: yueOHoe mocooue/ M. U. Crapoukos. - CII6.; Hayunas 6ubnuorexa KI'TTY 15

Yueono-memoouueckoe ovecneuenue 0na camocmosamenvHou padomut



http://biblioclub.ru/index.php?page=book&id=463648
http://biblioclub.ru/index.php?page=book&id=75952

Kanages H.B. IIpoGmemMHO-OpreHTHPOBAaHHBIE (QH3MUECKUE MPAKTUKYMBI B YCIOBHSIX OTKPBITOTO 0Opa3oBaHUS B
[UKJIEC E€CTCCTBEHHOHAYYHBIX IWCIUIUIMH. TEOpeTHYEeCKHE AacleKThl [DIEKTPOHHBIA pecypc]: MoHorpadwus/
Kanages H.B.— DnekTpoH. TekcTOBEIC JaHHBIe.— M.: M3narensckuii 1oM MOCKOBCKOTO (PM3UYECKOTO O0IIeCTRa,
2011.— 216 c.— Pexxum poctyna: https://elibrary.ru/download/elibrary 20414903 37926919.pdf

Elibrary.ru: anekrpoHHas
OMOIMOTEYHAs CHCTEMa

WNHpuBuayanbHbId
HEOTPAaHUYECHHBIN
JOCTYT

XopomaBuH C.A. ®u3ndecknii IKCIEPUMEHT B cpefHel mkone. 6-7 kiaccsl [Teker] : MeTonuueckuii Mmarepuai /
C. A. XopomaBuH. - M. : IIpocBemenne, 1988. - 175 c. : un. - (bubnmuoreka yuurens ¢usukn). - ISBN 5-09-
000187-1

Hayunas 6ubmmorexa KI'TIY
umM. B.I1. Acradnera)

18

[MaxmaeB, H. M. ®m3nuecknii SkcnepuMeHT B cpemHedl mkone. KonmeOanwms m BomHbl. KBaHTOBas Qmsmka :
pexoMeHnoBaHO MeTtoncoBeToM mo Hampasiennto / H. M. Ilaxmae, H. W. IlaBmos, B. W. Temmyxk. - M. :
ITPOCBEIIEHME, 1991. - 223 c. : wi. - (bubnuoteka yunrtens ¢usukn). - ISBN 5-09-001834-0 : 5.50 p.

Hayunas oubmmorexa KI'TIY
M. B.I1. Actadnea
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Hugpopmayuonnwvie cnpasounsvie cucmemsl u npogeccuonanvhvie 6a3vl OAHHBIX

Elibrary.ru [OnekTpoHHBIIl pecypc]: aneKkTpoHHas OnbiIHoTeyHast cucTeMa: 0a3a JaHHBIX COIEP)KUT CBEICHUS 00
OTEYECTBEHHBIX KHHUTaX M MEPHOAMYCCKUX M3IaHHAX MO HayKe, TEXHOJOTHH, MEIUIUHE U obpa3oBanuio / Poc.
nHdopmM. noprait. — Mocksa, 2000 — — Pexxum nocryna: http:/elibrary.ru.

http://elibrary.ru

CBoOOHBIH 1OCTYI

East View: yuuBepcaibHbie 0a3bl JaHHBIX [DICKTPOHHBIN pecypc]: nepuomuka Poccuu, Ykpaunsr u ctpad CHI. — https://dlib.eastview.com/ WNHauBuyansHbINH
Onextpon. [Jan. — OO0 UBUC. — 2011 —. HEOrpaHNUYEHHBII
JOCTYII
I'panar [OnexkrpoHHBIH pecypc]: MHPOPMALMOHHO-NIPABOBOE OOECIICYEHUE: CIIPaBOYHAsl MPaBOBasi CHCTEMa. — Hayunas 6ubnuoreka (1-02) JloxanbHas ceTb
Mocksa, 1992 —. BYy3a

ComtacoBaHo:

/__ C/j <7 _/__doprosa A.A.
(Pammmus 1.0.)

[rapHBINA OMOIMOTEKAPD
(TOJDKHOCTE CTPYKTYPHOTO TOApasaencHusi)  (TTOIITUCH)




Kapra maTtepuajJibHO-TeXHUYeCKOH 0a3bI AN CHUNITTHHBI
no ouHol ghopme 0Oyuerus

Ne ni/mm Aynuropust ‘ OobopynoBanue
AyTUTOPHH AJIA NPAKTHYECKHX (CEMHHAPCKHUX) / 1a0OPATOPHBIX 3aHATHIA
1. 2-02 HaGop BomHOBas omrtwka — lmTIITaTHB-SIIT,HATLSIHOE MOCOOHE TIO
Jlaboparopus mkonbHOTO |pu3uke, nansHoMep DISTO iite ma3epHsIif — 11T, TOCKa 5-TH 3JI€MEHTHAS —
SKCIEpHUMEHTa (neBast),| 1T, wuHppakpacHelli TepMomerp Raynger MT4 — lwmt, Habop
T. Kpacnosipck, yin. [lepencona, 1.7 |[eomeTpuueckas ontuka — lmT., HAOOp MO CTaTMKe C MarHUTHBIM

nepxarerneM HCT — lmt., mpubop BEIHYKICHHOTO KOJIEOaHNS U pe30HaHCa
— lmT,000pynoBanne 1ab0paTOpHBIX padboT Mo HU3UKE;

IO: ner.
2. 2-02 2-02
JlaGoparopus mxonpHoro Jlaboparopuss  mKoJIpHOTO — BKcliepuMeHTa  (mpaBast), TI. KpacHospek,
OKCIIEPUMEHTA (mpasas),|Y1- lepercona, 1.7
T. Kpacnosipck, yin. Ilepencona, 1.7
AyIUTOPHH VISl CAMOCTOSITEJILHON PadoThI
3. 1-02 YuransHbIH 3a1 Kommsrotep-10 mt, mpuaTep- 11T
660049, KpacHosipckuid kpaid, T
Kpacuospck, yi. [Tepercona 7 [1O: Aner Obpazoanue § (nmumen3us Ne AAO.0006.00, norosop Ne J1IC
(Koprmyc Ne4) 14-2017 ot 27.12.2017
4. 1-01  OtpacneBass ~ 6ubnuorex| Kcepokc - 1t
660049, KpacHosipckuil kpail, T.
KpacHnosipck, yi. I[lepencona 7
(Kopmyc Ne4)
5. 1-05 Ilentp camocTosTenbHOM | KoMIbIOTEP- 15 T, MDY-5 miT.
paboThr

660049, KpacHosipckuii Kpaii, T.
Kpacnosipck, yin. Aner JlebeneBoit,
. 89

Microsoft® Windows® Home 10 Russian OLP NL AcademicEdition
Legalization GetGenuine (OEM mmnensus, koutpakt Ne Tr000058029 or
27.11.2015);

Kaspersky Endpoint Security — JTui cepruduxar NelB08-190415-050007-
883-951;

7-Zip - (CBoboanas auuensus GPL);

Adobe Acrobat Reader — (CBoOoaHast JiuiieH3us1);

Google Chrome — (CBobonHas TUIIEH3NsA);

Mozilla Firefox — (CBoOogHAS TUTIEH3NSA);

LibreOffice — (CBo6onnas muuensust GPL);

XnView — (CBoOomHast THIIEH3HUA);

Java — (CBoOomHast muiieH3us);

VLC — (CBoOonHas muueH3us).

T"apanr - (moroop Ne KPC000772 ot 21.09.2018)

Koncynpsrantllmoc (morosop Ne 20087400211 ot 30.06.2016)
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