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®OH/I OHEHOYHBIX CPEJACTB

Pasnennt GpoHAA OLIEHOYHBIX CPEACTB
1. [NepeueHb KOMNETEHLHUIT, KOTOPLIMH JOKHBI OBNIAJIETh 00YUalOIMECs B pe3y/IbTaTe OCBOEHHS
JIMCIMIIIMHBL.
2. OnucaHue nokazarelsieil ¥ KpUTEpUEB OLEHUBAHUA KOMIETEHLUA.
3. OLeHOUHBIE CPEACTBA 718 TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOH aTTeCTaLUH.

@OHJI OIEHOYHBIX CPEACTB COCTaBleH B cooTBeTcTBMM ¢ Tpebopanusmu PI'OC mno
Hanparyienussm nioarotroBku 03.06.01. ®uzuka u actpoHomusi, HamnpasieHHocTh 01.04.04.
duznuecKas NEKTPOHUKA

[Iporpamma pazpadorana:

["pynmoi noAroToBKH Hay4YHBIX KaJIpOB %

[Ipod., n.d.-m.H. A.Il. lleprun

L Al
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1. NIEPEYEHb KOMIETEHIIHA, KOTOPBIMH JIOJI’KHBI OBJIAJIETh
OBYYAIOIIHUECH B PE3YJIBTATE OCBOEHHUSA OOI1 BO
PezylibTaroM M3yueHUs AUCHMILIHHLI Macc-cieKTpoMeTpriecKHe MeTO/1bl HCClIe/IOBaAHUS

SIBJISIETCS OCBOCHME BBIMYCKHUKOM cieayiomux komierenmuii: YK-1, OITK-1, ITK-1, TTIK-2, TTK-
3, [1IK-4.

2. IOKA3ATEJIM U KPUTEPUU OLIEHUBAHUS KOMIETEHIIUM
JI1s OLIEHKH Pe3yJIbTaTOB OCBOSHHS IIPOrPaMMBbl JTUCIHILUIHHBI Macc-CleKTPOMETPHYECKHE

METOJBI HCCIICOBAHHA BBIJICJICHBI CIICIYIONIHE KOMIICTCHIIMH

Dnemen YpoBHH ¢HOPMHPOBAHHOCTH KOMIETEHIH il
Ne T
Kon IMokaszarenu oueHOoY He
KOMIEeTeHIHH HOIO cdopmapona IMoporoewiii Bazogslii IIpoaBunyTHI
cpeiacTB Wa YpPOBEHb YPOBEHB YPOBBH]:.
a (0 6as108) (3 6an1a) (4 6anna) (5 bannos)
YuuBepcaibHble KOMIETEHIIHH
1. | VK-1- 3Hame: METOIbI 3auer Hagbikn, HaBsbiku, Haebiku, HaBblku, ymeHus,
CnocoOHOCTb K | KPUTHYECKOIO YMEHHA, 3HaHWS | YMEHHUs, YMEHHH, 3HAHUA
KPUTHYECKOMY | aHaju3a W OUEHKH OTCYTCTBYIOT 3HAHHA 3HaHWA JOCTaTOYHO
aHanuzy M COBPEMEHHBIX WK HYKJAAKOTCS | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO PA3BHTHI
OLIEHKE Hay4HbIX B T T CamocroaTensHoe
COBPEMEHHBIX JIOCTHIKEHUIH, a CYIIECTBEHHOM | MHHMMaJlbHbl | OCHOBHbBIM U KauecTBEHHOE
HaY4HbIX TAKXKE METOAbI pasBUTHH M Tp36OBaHHHM, pPEeLICHHE
JAOCTHIKEHUI, reHepuMpoBaHus TpeboBaHUAM, | HO TpedyeTcs | MOCTAaBIEHHbBIX
.| F€HEpHPOBAHUIO | HOBBLIX HAEH NpPH HO UX KOHTPOJb 3a 3aj1a4 B
HOBbIX Maeii pelieHnu MpOsABIEHHE HX paznU4HBIX
NpH peLIeHHH HCCea0BaTe/1bCKHUX HE Pa3sBHTHEM. YCJIOBHAX.
HCCNIE10BATENLC | M NPAKTUYECKHX cuctemaruuec | Heobxomumbl | TBopueckuit
KHX M 3aaa4 KOe yKa3aHuA Ha Nnoxos K
NPaKTUYECKUX Yuems: 1 TpebyroT OLHOKH, MOCTABJIEHHOH
3ajay, B TOM AHAJIM3HUpPOBaTh ,ﬂaﬂbHCﬁLLlel‘O criocoden 3ajaqde
quCie B albTepHAaTUBHbIE pa3BUTHA caMoCTOsATEllb
MEKIUCUMIUTUH BApPHAHThbI pELUIEHHWA HO
HCClle10BaTeIbCKHX HX YCTPAaHHTh




apHbIX 00NacTAX

M MPAaKTHYECKUX
3anay

Braoems: HaBbIKAMHU
aHanusa
METOA0JIOrMUECKHX
npo0JeM,
BO3HHUKAKLIHUX i'lplf]
peleHuH
HCCNeA0BaATC/IbCKHX
¥ MPAaKTHYECKHX
3aJa4, B TOM YHCTIE B
MEK AMCLIUIIIMHAPHBI
X obsiacTax

06

men pO(l)GCCHOHaJle bl¢ KOMICTCHIIHH

2. | OIIK-1 - 3HaMeb: METOTHKH 3auer Hagbiku, Hagbikn, Hagblku, Haebiku, ymeHus,
€nocoOHOCTh aHanusa yMeHHs, 3HAHUA | YMEHHUs, YMEHHus, 3HAHMA
CaMOCTOATENIbH | COBPEMEHHBIX OTCYTCTBYIOT 3HAHHA 3HAHHA JIOCTaTOYHO
0 OCYILECTBNATL | rpobiieM B 061acTH WM HYKJIAlOTCA | COOTBETCTBYIO | COOTBETCTBYIO | BbICOKO PasBMTHI.
Hay4YHO- hu3HKH 1 B T T CamocrosaTenbHoe
MCCIIE0BATENbC | ACTPOHOMMUH, CYLIECTBEHHOM | MHHHMMallbHbl | OCHOBHBIM M KaueCTBEHHOE
KYH0 €noco0bl U METOIbI Pa3BUTHH M TpeDoBaHUAM, | pelieHHe
NeATENIbHOCTb B | pelleHuUs TpeDoBaHUAM, | HO TpedyeTcs | MOCTABIEHHbLIX
COOTBETCTBYHOLLL TEOPETHYECKHX H HO HUX KOHTPOJIb 3a 3aJ1a4y B
eil IKCTEPUMEHTAIbHbIX nposiBIEeHHE MX PpasuuHbIX
npodeccHoHanb | 3amau He pa3sBUTHEM. YCIIOBHSAX.

Hoi1 obnacTu ¢ YMmemb: KpUTHUECKH cucremaruuec | Heobxonumbr | Teopueckuii
UCTOJIb30BAHMUE aHaJIM3UpOBaTh KO¢ YKa3aHHA Ha noxon K
M COBPEMEHHBIX | rpoOnemMsl B 001acTH 1 TpeOyroT OLIHOKH, MOCTaB/IEHHOH
METO/I0B GU3HKM U JajbHelwero | crnocodeH 3ajave
MCCIICIOBAHHA U | aCTPOHOMMHM, CTABHTh pasBUTHA CaMOoCTOSATENb
MH(OPMALMOHH | 3a7a4u u HO
o- paszpabarbiBaTh MX YCTPaHUTh
KOMMYHHKaLUHKO | nporpamMmmy
HHbIX uccen0BaHMs,
TEXHONOruii BBIOMpATh

a/IeKBATHbIE CIIOCOObI

M METO/Ibl PELICHUs

TEOPETUYECKUX U

3KCMEPUMEHTANbHBIX

3ajad,

MHTEpNPETHPOBATD,

NpPeACTaBAATE H

NPUMEHATh

MOJTy4eHHbIE

Pe3yNbTaThl, UCXOA5

U3 TEHAECHLMH

pa3BuTHA 00JacTH

npodeccuoHalbHON

JIeSITEIbHOCTH

IIpodeccHonanbHbIe KOMIETCHIHH

3. | MK-1- 3name. BAKYYMHYIO, 3auer HaBsbikn, HasbikH, HagbikH, HaBblku, ymeHus,
CrnocobHocTh TBEPAOTENbHYIO H YMEHHS, 3HAHHA | YMEHMH, YMEeHHH, 3HAHMA
(hopMynHMpoOBaTh | NAa3MEHHYIO OTCYTCTBYIOT 3HaHMA 3HaHMA JOCTaTO4HO
3an1a4M NEKTPOHHKY WK HYKJAKTCA | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO pa3BHTHI.
IKCTIEPUMEHTA B T T CamocTosTensHOE
bHBIX Ymeme: CYILLIECTBEHHOM MHHUMAJIbHBI OCHOBHBIM W Ka4eCTBEHHOE
MCCIeI0BaHKi, | MHTEPNpPETHPOBATh pasBUTHH M TpeOOBaHUAM, | pElLIeHHE
MIaHUpoBaTb U | PE3YJILTATHI TpeGoBaHMAM, | HO TpedyeTcs | MOCTaBJEHHBIX
peanu3oBbiBaTh | 2KCNCPUMEHTOB [0 HO HX KOHTPOJIb 32 3a1a4 B
NOCTAHOBKY pacnpocTpaHeHHIO NpOsBJIEHHE MX pasauuHBIX
IKCNEPUMEHTOB, | CBOOOIHBIX HE pasBUTHEM. YCIIOBHAX.
HampaBJeHHbIX | HOCHTENEd 3apsia B cucremaruuec | Heobxonumel | Tropueckuii




Ha pelieHue pazMuHBLIX cpeaax Koe YKa3aHus Ha MOXO01 K
[1OCTaBJIEHHbIX B BaKyyme |4 Tpeﬁ)/IOT OLUOKH, MOCTABRJICHHOIH
3amay. nanpHeiero | cnocodeH 3ajaye

Brnaoems: HaBbIKAMH pa3sBHUTHA caMocCToATENb

paboThl ¢ HO

COBPEMEHHBIM WX YCTPAHUTB

Hay4HbIM

000pyIOBaHHEM

(3J1eKTPOHHBIE

MHKPOCKOIbI,

CNEKTPOMETPBL,

aHau3aTopbl)
[MK-2- 3uams. KOHKpETHbIE 3auer Hagbiku, Hagbiku, Hagbiku, Hagbiku, ymeHus,

WUCTOYHUKH YMEHMS, 3HAHUS | YMEHMs, YMEHMUS, 3HAHUA
CrnocoOHOCTh UH(pOPMaLKH O OTCYTCTBYIOT 3HaHMs 3HaHUSA JOCTATOUYHO
aHaU3UpOBaThL METOAax peaan3alui WJIM HYKJIAKTCA | COOTBETCTBYIO | COOTBETCTBYIO | BbICOKO Pa3BHTEI.
H cucTeM B T T CamocrosTensHoe
CHCTEMATH3HPO | aBTOMATHUYECKOIO CYILECTBEHHOM MHHHUMaJIbHbI OCHOBHBIM U Ka4€CTBEHHOE
BaTb HAy4HO- cbopa, 1 00padoTKH pa3BUTHH M TpeGOoBaHUAM, | pelUeHHE
TEXHUYECKYIO JaHHLIX (Gu3HUecKoro TpebopaHuAM, | HO TpebyeTcs MOCTaBJIEHHBIX
UH(popMaLIHIO O IKCTIEpUMEHTA. HO HX KOHTPOJIb 32 3a7a4 B
HOBBIX MpPOSABJIEHHUE HX pasiIuYHbIX
paspaboTkax Ymeme: HE pa3BUTHEM. YCIIOBUSAX.
CHCTEM aHaJIU3MPOBATh H cuctemaruuec | Heobxomumbl | TBopueckuit
apTOMATH3alMK | JIENaTh BBIROJLI 00 Koe yKazaHus Ha NoXo/1 K
¢uzuyeckoro ONTHMAJILHOM cXxeme 1 TpedyoT OLIHOKH, MOCTABJIEHHOH
IKCMEPUMEHTA. peanusauuu cbopa nanbHelwero | cnocobeH 3ajzaue

JaHHbIX H pa3BUTHA caMoCTOATENb

yIpaBJIeHUs HO

YCTPOMCTBAMH B WX YCTPAaHHTh

(uznueckom

IKCIEPUMEHTE

Brnadems: HaBbIKaMu

cocTaBjieHUs 0630poB

JIHCTBYIOLLIMX

CHCTEM

ABTOMATH3aLMH 10

pe3yJibTaTtaM aHajiusa

HayY4HbIX

myOnuKaLui
IK-3 Snams: 3auer HaBbikn, HaBbikH, HaBbikH, Hasbiku, ymenus,

NPOU3BOAMTENEH YMEHHUs, 3HAHUA | YMEHMUs, YMEHHUS, 3HAHUsA
CnocoGHOCTS COBPEMEHHOH OTCYTCTBYIOT 3HAHMUA 3HAHUA J0CTAaTOUYHO
OpraHW30BBIBAT | MOIYJLHOI WJIH HYKJAKTCA | COOTBETCTBYH) | COOTBETCTBYIO | BBbICOKO Pa3BMThI.
b pazpaboTKy 3NEKTPOHUKH H B T T CamocTosiTesibHOoe
CHCTEM HAbOpP OCHOBHBIX CYILECTBEHHOM MUHUMAaJILHbI OCHOBHBIM W KayecTBEHHOE
aBTOMATH3ALUHH | mMonyneil 1ns cUCTEM pa3BUTHH M TpeOOoBaHUAM, | pelleHHe
(huznyecKkoro ABTOMAaTH3aLHU TpeboBaHusM, | HO Tpedyerca MOCTABJIEHHbIX
IKCMEPUMEHTA. (puznueckoro HO MX KOHTPOJb 32 3ajJa4 B

IKCMEPUMEHTA MpOsIBIEHHE UX pasIMYHBIX

Vmems: He pazBUTHEM. YCIOBUSIX.

peanu3oBLIBATL U cucremaruuec | Heobxoxumbl | Tropueckuit

HACTPauBaTh CXEMY Koe yKa3aHWs Ha Mnoxona K

ABTOMATH3aLMH W TpedyoT OLIMOKH, MOCTaBJIEHHOH

peaiLHO JanbHeilero | cnocodeH 3aaa4e

CYLUECTBYIOLLETO pa3BUTHA CaMoCTOATENb

IKCMEPUMEHTA Ha HO

OCHOBE CTaHJAPTHbIX
MoayJei

UX YCTPaHUTh




Bnradems:
peajin30BbIBaTh H
HACTPauBaTh CXEMY

aBTOMAaTH3aLUU
peasbHO
CYLIECTBYIOLIErO
IKCTIEPHMEHTA
IK-4 - 3name: S3auer HaBblku, HagbIkH, HaBbiku, Haebiku, ymeHus,
CrnocobHOCTb K | CYLIECTBYIOLIME YMEHHUs, 3HAHUA | YMCHMUA, YMEHHS, 3HAHKA
KOMIBLIOTEPHOM | KO[bl, KOTOpbIE OTCYTCTBYIOT 3HaHUA 3HAHUA JIOCTATOYHO
y WCTIONB3YHOTCA 1A WITA HYKIAK0TCA | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO Pa3BHTBI.
MOJETUPOBaHH MOJEIHPOBAHHUA B B T T CamocrosTensHoe
10. ¢)H3H'—IECKOH CYLIECTBEHHOM MHWHHUMAJIbHbI OCHOBHBbIM H KQ@4ECTBEHHOC
IEKTPOHHUKE PasBHUTHH M TpeﬁOBaHHS{M, peleHue
TpeOOBaHUAM, | HO TpeOyeTcss | MOCTABJEHHBIX
Vvemes: HO HX KOHTPOJIb 3a 3ajaa4d B
CaMOCTOSATENILHO nposiBjieHUe Ux Pa3IMYHBIX
MUCATh MPOrpamMMbl He pa3BUTHEM. YCIIOBHAX.
U1 MOJIRJIHPOBAHUA cucrematudyec | Heobxomumbl | TBopueckuii
JBMXKEHMS YACTHLL B Koe yKa3aHuA Ha MOX0J K
BELLECTBE u TpedyIoT OLMOKH, NOCTAR/IEHHOH
JansHeiwero | cnocolex 3ajaye
Brademes: HaBblkaMu pa3BUTHSA CaMOCTOATE b
padoTsl ¢ HO
CYWECTBYIOLINMH HX YCTPaHHTh
nporpaMmmMamMH
MO/IEIMPOBAHH
JIBHKEHUA
cBOOOMIHBIX

HOCHTelEel 3apsja B
BELLECTBE U B
BaKyyMme

3. OHEHOYHBIE CPEACTBA J1JIsd TEKYIIETI'O KOHTPOJISI 1
MPOMEXYTOUYHOU ATTECTAILIUU

Kountposnb

KayecTBa OCBOCHHA JHCHHILJIMHBI

YCIEBAEMOCTH | IMPOMEKYTOUYHYIO aTTECTAIIHIO B BHAC 3a4eTa.

3.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH 10 THCIHILIHHE
Texkywuii KOHTPOJIb MPOXOAMT B BUE KOHCYJIbTALMIi € NpenoaaBareneM, NpoMeKXyTouHas
arTecTalus - 3a4eTa.
[lepeueHb KOHTPOJILHBIX BOMPOCOB JUIs 3aueTa
I.JIBHiKEeHHE 3apA’KEHHBIX YACTUL] B YJIEKTPHUECKMX H MATHUTHBIX MOJIAX.
2.CTaTHq€CKHC H JMHAMHWYECKHE MaccC-CIIEKTPOMETPHIL.
3. AHAJIMTHYECKHE XapaKTEPHUCTHKH MAcC-CNIEKTPOMETPOB.
4. MeToabl HOHH3ALUH BELIECTBA.
5.MoHHbIE HCTOYHUKH.
6.MCTO,[lbl )],eTCKTHpOBaI-IPlﬂ 3ap5l)'l(eHHbIX HacTUl U ACTEKTOPbI HOHHBIX ITYYKOB.

7.Macc-cneKkTpel 4 ¢nocoObl UX NojyyeHus (pa3BéPTKH).

8.CtaTHueckue MarHUTHBIE Macc-CIIEKTPOMETPbI C ABOHHOM (POKYCHPOBKOIH.

9.KBaapynonbHble 1 MOHOMOJIbHBIE MACC-CIIEKTPOMETPBI.

10.BpemanponérHas mMacc-cneKTpoMeTpHs, Macc-pedaeKTPOHBI.
1 I.MHorooTpasKaTtejibHblH BpeMANPOIETHbIH Macc-CIEKTPOMETP.

12.MaruurHble PE30HAHCHBIC U paIHOYaCTOTHLIE MacC-CIIEKTPOMETPHI.

13.CneKTpoMeTpbl HOHHO-UUKJIOTPOHHOTO pe3oHaHca ¢ Dypbe-npeobpazoBaHueM.
14.CnexktpomeTp ¢ opOUTaNbHOMH NOBYIIKOM.

15. TaHaeMHBIE MacC-CNIEKTPOMETPEI.

BKJIIOYaeT B ce0s TeKymHd KOHTPOJIb




16.Crioco0bl MpobONOArOTOBKH, METO/IbI BbIAEICHHS, OYUCTKH MPoD.
17.'a30Bas W ;kUAKOCTHAs XpomaTtorpadusi.

18.CneKkTpoMeTpbl HOHHOH MOJBHIKHOCTH.

19.ITpumenenne MC-METOAMK AJ1i KOHTPOJIS TEXHOJIOTHYECKHX MIPOLECCOB.
20.Ilpumenenne MC-METOAMK /1S 9KOJIOTHUECKHX H3MEPEHHH.
21.Ilpumenenne MC-METOAMK B Ir€0JIOMHH.

22.Ilpumenenne MC-METOAMK B T€OXPOHOJIOTHH.

23.I1lpumenenne MC-METOAUK 11 KOCMHUYECKHX HCCIIe0BaHUH.

24 TIlpumenenne MC-MeTOAMK B MeAHIIMHE H OMOJIOTHH.

3.2. Kputepun BbicTaBJICHHH OLEHOK 3a4eTa
[lo pesynbraTaM OTBETa Ha KOHTPOJBHbLIE BONPOCHI ACIHPAHTAM  BLICTABISAIOTCA OLEHKH.

PCSy.ﬂbTaTb[ 3a4€Ta OnpeaAcATCa OUCHKAMH «3a4€T» H «HE3a4UYET».

- JUISl OLEHKH «3a4eT» HeoOXoauMo HadpatTh oT 4 10 5 0anioB - 3HAHHUA NPOABUHYTOrO WM
0a30BOro ypOBHs, T.e. Hajluuue rIyOOKMX M MCHEpIbIBAIOLIMX 3HAHUIH B 00BEME MpPOiiIeHHOrO
MPOrpaMMHOTrO MatepHalia, rpaMOTHOE M JIOPMYECKH CTPOHHOE M3JI0)KEHHe Marepuaia Mpu OTBETE,
3HaHME JOTIONIHUTENbHBIX MCTOYHMKOB HHGOPMAlLMK; HAlUYMe TBEPALIX H JIOCTATOYHO IOJHBIX
3HAHMH [POrpaMMHOrO MaTepHajla, He3HAYUTENbHbIE OIMMOKH IPHU OCBEILICHHH 3a/JaHHBIX
BOIIPOCOB, YETKOE M3JI0KECHHUE MaTepHaIa;

- JUlsl OLICHKH «He3adeT» HaOpanbl oT 0 10 3 OaIOB - OTCYTCTBUE 3HAHWH MM 3HAHUS
MIOPOTrOBOTO YPOBHS, T.€. HET TBEP/BIX 3HAHHH MPOIIEHHOTO MaTepHasa, U3JI0¥KEHHE OTBETOB C
omMOKaMHU, MCIpPaBISEMBbIMU TOCTE JOMOJHUTEIBHBIX BOIPOCOB, HEOOXOAMMOCTh HABOISIIAX
BOIIPOCOB; HaJIHuKe rpyObIx omHOOK B OTBETE, HEMOHMMAHHE CYLIHOCTH H3JIAaraeMoro BOIpoca,
HEYBEPEHHOCTb M HETOYHOCTH OTBETOB Ha JIONOJIHHUTEIbHBIC U HABOJSIIKE BOIIPOCHI.



