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1. IEPEYEHb KOMIETEHIIUI, KOTOPBIMH JOJXKHBI OBJIAIETH
OBYYAIOUIUECS B PE3YJIBbTATE OCBOEHU OOII BO
Pe3ynbTaToM M3yUeHHs TUCIHUILTHHBI TeueHus ¢ GU3HKO-XMMHYCCKUMH IIPOLIECCAMH U

U1a3MOIMHAMHKA SBJISETCS OCBOEHHE BBITYCKHHKOM cieayromux kommerenuii: YK-1, OIIK-1,

[K-1, I1K-2, [1IK-3, 11K-4.

2. MOKA3ATEJIA U KPUTEPUH OLIEHUBAHUSI KOMIIETEHIIAA

JUuis OLIEHKH pe3yJIbTaTOB OCBOEHHUS IIPOrpaMMbl AUCHHMILIHHBI Teuenus ¢ Gpusuko-

XUMHYCCKUMH IIPOLECCAMH H IJIa3MOJHHAMHUKA BBIACJICHEI CIICAYIOMHNEC KOMIICTCHIIHA!

Vposuu cOpMHPOBAHHOCTH KOMIeTeHIHii

No JneMeHT
Kon ITokazaTenn OLeHOYHOr He
KOMIICTeHIIHH 0 cRopMEpO Iloporossii ba3osbiii ITpoaBHHYTHI
cpeacTea G YPOBE€Hb YpPOBeHb YpoBeHb
3 6anna) (4 6ana) (5 6ani10B)
(0 6anaos) |
YHHBepcalbHbIe KOMIETEHIHH
1. | VK-1- 3name: METObI 3ayer Hagbiku, HaBbikH, HaBbikw, Haebiku, ymeHus,
CrnocoOHOCTb K | KpHTHYECKOTrO YMEHHUA, YMEHHH, yMeH#Us, 3HAHMS
KPUTHYECKOMY | aHa/lk3a U OLIEHKH 3HAHHA 3HaHUA 3HAHHUA JOCTATOYHO
aHanusy v COBPEMEHHBIX OTCYTCTBYIO | COOTBETCTBYIO | COOTBETCTBYIO | BbICOKO Pa3BHThI.
OLIEHKE Hay4HBbIX T WIH T T CamocTosiTellbHOe
'| coBpemeHHBIX JIOCTIKEHUM, a HYX/IQIOTCd | MUHUMAJbHBl | OCHOBHBIM H KauecTBEHHOE
Hay4HBIX TaKKe METO/IbI B M TpeGoBaHHAM, | pellieHHe
JIOCTHIKEHHIA, reHepupoBaHUs CYLIECTBEHH | TpeOOBaHHAM, | HO TpeOyeTcs | MOCTaBIEHHBIX
reHEepUpPOBaHMIO | HOBBIX HJEi NpH OM pa3BUTHH | HO X KOHTpOIlb 32 3ama4 B
HOBBIX WJIEH peLIEHHH NpOosABJICHUE Hx pasiHYHbIX
NpH peLIeHnH Mcclie10BaTeNbCKUX He Pa3BUTHEM. YCIOBHUSX.
MCCIeIOBaTeIbC | W MPAKTHYECKUX cuctematuyec | Heobxomumbl | TBopueckuit
KHX M 3ajay Koe yKa3aHHus Ha noxon K
NpaKTHYECKHUX Vmems: u TpebyloT OLUMOKH, NOCTaBJIEHHON
3aj1a4, B TOM aHaIU3NpPOBaTh panpHeHiero | crocoben 3amadue
4UCIie B albTepHATHBHbIC pa3BHTHA caMoCToATeNb
MEXANCLMIUIMH | BapHAHThI PeLIeHHs HO

HCCIEIOBATCIILCKUX

MX YCTPaHHTh




apHbIX 001acTAX

M TIPaKTHYECKHX
3ajau

Braoems: HaBbIKAMU
aHanu3a
METOI0JOTHUECKHX
npoodnem,
BO3HHMKAIOLIHUX MPH
peLIeHrH
ucCie10BaTEbCKUX
U [IPaKTHYECKUX
3a/1a4, B TOM UMCJIe B

MEKIMCLMITTHHAPHBI
X obnacTax
OowenpodeccHOHAIBHBIC KOMIETEHIHHA

OIIK-1 — 3name: METOJIMKH 3auer HaBbikH, Hagbiku, HaBbikn, Hagbiku, ymeHus,
C11ocodOHOCTh aHanusa YMEHHUs, YMEHHS, YMEHH, 3HAHWA
CaMOCTOATEIbH | COBPEMEHHBIX 3HaHHUA 3HaHUA 3HAHUA JIOCTATOUHO
0 OCYIECTRIATL | MpobneM B 00nacTH OTCYTCTBYIO | COOTBETCTBYK) | COOTBETCTBYIO | BbICOKO Pa3sBHThI.
Hay4HO- puzukyu 1 T WIH T T CamocTtosaTesbHOE
MCCNe0BaTe/bC | aCTPOHOMHMH, HYKIAOTCA | MMHHMaJbHbl | OCHOBHBIM W KauecTBEHHOE
KYH0 cnoco0bl U METO/IBI B M TpeGOBaHUAM, | pelueHuHe
NeATeNIbHOCTh B | PELUEHHUS CYLIeCTBEHH | TpeOOoBaHMAM, | HO TpeOyeTcs | MOCTABAEHHBIX
COOTBETCTBYIOLL | TEOPETHYECKHUX H OM Pa3BMTHH | HO UX KOHTpPOJIb 3a 3aj1a4 B
et IKCNIEPUMEHTAIbHBIX MposiBIEHUE HX pas3HuHBIX
npodeccuonans | 3aaau He Pa3BUTHEM. YCIIOBHSX.
HO#t obnactu ¢ Vuems: KpUTHIECKH cucrematuuec | Heobxoaumbl | TBOpueckuii
MCTOJBL30BAHME | aHAIM3MPOBATH Koe yKa3aHus Ha NoXo/ K
M COBpeMeHHBIX | mpobyieMbl B 001acTy U Tpedy1oT OIIHOKH, NoCTaBJeHHOH
METO0B (hu3MKH U AanbHeilero | cnocobeH 3anaue
UccleIoBaHUA U | aCTPOHOMHHM, CTaBHTh pasBUTHs CaMoCTOATENb
WUH(OPMALMOHH | 3aJa4H HO
o- pa3pabaTbiBaTh UX YCTPaHUTh
KOMMYHHKalUHO | NporpaMmmy
HHBIX uccae10BaHus,
TEXHOJIOTHH BLIOMpATHL

aJleKBaTHbIE Cr1OCcoOLI

M METO/Ibl PELIEHUs

TEOPETHUECKUX H

IKCNEPHMECHTA/IbHBIX

3ana4,

MHTEPINPETHPOBATD,

MpeacTaBiATh H

NPUMEHATD

NOJyYEHHbIE

pe3yJbTaThl, MCXO5

W3 TeHACHIIHMH

pa3BuTHs 00J1aCTH

npoQeccuoHaNbHON

AeATeJILHOCTH

IpodeccHoHanbHble KOMIETEHUHH

[K-1- 3uame: GU3NKY 3auer HaBbiku, Hagbikn, HaBbikn, Hagbiku, yMeHUs,
CMocoOHOCTh nepeHoca YHeprun u YMEHHS, YMEHHS, YMEHH, 3HaHWsA
MPOBOAMTH BellleCcTBA B [1a3Me 3HaHUA 3HaHMA 3HAHUA JIOCTATOUHO
HCCIeI0BAHUsA JIOBYLIEK C OTCYTCTBYIO | COOTBETCTBYIO | COOTBETCTBYHK) | BbICOKO PasBHTbI.
husukn MarHMTHBIM T WK T i CamocTosATebHOE
nepeHoca yaepxaHUeM, Ha HYKAAIOTCS | MMHUMaJbHBI | OCHOBHBIM U Ka4eCTBEHHOE
IHEPrHH H OCHOBE METOIHK, B M TpeOOBaHUAM, | pelleHHe
BELLECTBA B OCBOEHHBIX B CYLIECTBEHH | TpeOOBaHMAM, | HO TpeOYETCs | MOCTABJEHHBIX
naasme npouecce OM Pa3BHTHH | HO HX KOHTPOJIb 3a 3a1ay B
JIOBYUIEK € NPOXOKAECHUA Kypca NposBJICHHE HX pasjInYHbIX
MarHuTHbLIM He Pa3BUTHEM. YCIIOBHSAX.
yAep:KaHHeM, Ha Yueme: cuctematnuec | Heobxonumsl Teopueckuii

UHTEPNPETHPOBATH




OCHOBE Pe3yibTaThI Koe yKa3aHus Ha Moxoa K
METOMK, IKCNEPUMEHTANBHBIX 1 TpeOyHoT OLLUUOKH, MOCTABJIEHHON
OCBOEHHBIX B uccne10BaHmi JfanbHeiiero | criocobeH 3ajaqe
npotecce nepeHoca 3HePruu U pa3BHTHUA CamoCTOosITelb
NPOXO0KIECHHSA BELUECTBA B IU1a3Me HO
Kypca, 1 JIOBYILEK € WX YCTpaHHTb
MHTEPIIPETHPOB | MarHMTHBIM
aTh pe3yibTaThl | yIep:KaHHEM
IKCMIEPUMEHTAJ
bHBIX Bnaoemby: HaBbIKaMH
uccneoBanuii ¢ | MPAKTHYECKOH
NpHMEHEHHEM pabotsl ¢
NOJy4E€HHbIX AUarHoCTHKaMH
TEOPETHYECKHX nna3mbl JIOBYLIEK C
3HaHMH MarHHWTHbLIM

yaepKaHueM, Ha

OCHOBE METOJHK,

OCBOEHHBIX B

npouecce

NPOX0XKIEHHA Kypca
IK-2- 3name: ocobeHHOCTH | 3auer HaBbIkH, HaBbIkH, Hagbikn, Hagbikn, ymeHus,

NOCTaHOBKH YMEHHUH, YMEHHUS, YMEHHS, 3HAHUA
CIIOCOOHOCTD skcnepumenTta BY u 3HaHHA 3HaHUA 3HAHHA JIOCTATOYHO
NpOBOAHTL HHXKEKLIMOHHOTO OTCYTCTBYIO | COOTBETCTBYK) | COOTBETCTBYIO | BBICOKO Pa3BHUTHI.
MCCIeI0BAHNA Harpesa T WK T T CamocTosTenbHoe
Gusnkn BY u BBICOKOTEMIIEPATYPH HYKOAKOTCA | MUHUMajlbHbl | OCHOBHBIM W KaueCcTBEHHOE
MH/KCKUHOHHOT | 0ji mia3Mbl Ha B M TpeOOBaHUAM, | pelleHHE
O Harpesa YCTaHOBKaX ¢ CyLIeCTBEHH | TpeOoBaHHAM, | HO TpebyeTcs | MOCTABIEHHBIX
BBICOKOTEMIIEPA | MArHUTHBLIM OM Pa3BHTHH | HO MX KOHTpOJIb 3a 3aj1a4 B
TYPHOH MJ1a3Mbl YIEpKaHUEM. NposiBJIEHHE HX pasIvuHbIX
Ha YCTaHOBKax ¢ HEe pa3BUTHEM. YCIOBHAX.
MarHuTHbLIM Vmems: oueHuBaTh cuctematuuec | Heobxomumel Tropueckuii
yaepxaHnem, a | 3 PeKTHBHOCTD Koe yKasaHus Ha MOXO0/ K
TaKxe NpUMEHEHHA U TpedyioT OLIMOKH, MOCTaBJIEHHOI
OLCHHBATD METOAOB HarpeBa B nOanpHediero | cnocodeH 3ajaue
NEPCReKTUBHOC | TCPMOAACPHBIX pa3BUTHA CaMOCTOATENb
Thb NPUMEHEHHA | YCTaHOBKax HO
ITHX METOIOB pa3invyHbIX HX YCTPaHHUTb
Harpesa B rapameTpoB
TEPMOSIIEPHBIX
peakTopax Bradems: 6a30BbIMH

HaBbIKaMU paboThbI ¢

BY texnukoii,

HCIONBb3YEMOH B

JKCMEPUMEHTAX Ha

YCTaHOBKax
[K-3 Suame: 3auer Hagbikn, HagbikH, HaBbiku, Hagbiku, ymeHus,

COBpPEMEHHBIE U YMeHMUs, YMEHHUS, YMEHHUS, 3HaHUs
CNocoBHOCTL K aKTyallbHblE 3HAHWA 3HAHUsA 3HAHUsA AOCTAaTOYHO
paspaboTke HarnpasjeHus OTCYTCTBYIO | COOTBETCTBYIO | COOTBETCTBYK) | BBICOKO Pa3sBHThI.
MaTeMaTHieCKH | npOBOJAMMBIX H T WU T T CamocTosTenbHoe
X Mozieneii MJIaHUPYEMbIX HYKAAI0TCA MHWHUMAJBHbI OCHOBHBIM M Ka4CCTBCHHOE
NOCTPOCHHUA Uccie10BaHui B M TpeOOBAaHUAM, | pelleHHe
(puznueckux (pu3zuku cyulecTBeHH | TpeboBaHusAM, | HO TpeOyercs | MOCTABJIEHHbIX
Mozesnei H BbICOKOTEMMNEPATYPH OM pa3BHTHH | HO MX KOHTPOJIb 38 3ajgay B
NpPOrHO3UPOBAH | Oji M1asMbl B NposiBIICHHE HX pa3nH4HBIX
HI0 H3IMEHEHHA COBPEMEHHBIX He pa3BUTHEM. YCIOBUAX.
Guznueckux YCTaHOBKaX ¢ cucremaruyec | HeoOxomumel | TBopueckuii
CBOHCTB MarHuTHLIM Koe yKa3aHus Ha NoX01 K
KOH/IEHCHPOBAH | ynepikaHUEM H U TpedyroT OLIHOKH, NOCTaBJeHHOH
HBIX BCIUECTB B | yCTAHOBOK nanbHeiimero | cnocoGeH 3ajiave




3aBUCUMOCTH OT | PE€aKTOpHOIro pa3BHUTUA CaMOCTOATETb
BHELLIHUX Maciuraba HO
ycj]()BMF] UX HX YCTPaHUTh
HAXO0K 1EHHA Yameme: nnannpoBaTh

, OpPraHU30BbIBATH

pabory no

MCCJIEI0BATENILCKUM

npoexKTaMm B 001acTH

(hH3HKH

BbICOKOTEMIIEpaTypH

OHi maa3sMbl Ha

COBPEMEHHBIX

YCTaHOBKax C

MarHMTHBIM

yaepKaHHEeM

Brnaoems:

MPaKTHUYECKUM

OMBITOM YHacTHs B

pabore Hal 3aiBKaMu

W/UJIK OTYETaAMHM O

NpoeKTam,

HAarpaBJIeHHbIM Ha

ucceioBaHue

hu3uku

BhICOKOTEMMEpaTypH

0ii nasMbl B

COBPEMEHHBIX

YCTaHOBKax
[TK-4 - 3Hamb: nepeveHb Sauer Hagbiku, Hagbikn, Hagbikn, Hagsbiku, ymeHus,
CrnocoOHOCTh W3IaHUM, BKJIIOYAS YMEHHUs, YMEHHUS, YMEHHU, 3HAHMA
nojayyaTh, KYpHAIbI, 3HaHUs 3HaHMs 3HAHMA JIOCTATOYHO
obpabaTeiBaTh, | MaTepUaibl OTCYTCTBYIO | COOTBETCTBYIO | COOTBETCTBYH) | BbICOKO PasBHTbI.
aHAIM3UPOBaTh | KOH(epeHLMH 1 T WIH T T CamocTosTenbHoe
" CEMHMHApPOB U T.IL., & HY’KJATCA | MMHHUMAlbHbl | OCHOBHBIM H KauecTBeHHoe
CUCTEMATU3MPO | TAKKE PECYpPChl B B M TpeOOBaHMAM, | pelleHUe
BaTh HAY4YHO- cetu MHTEpHET, cylllecTBEHH | TpeOoBaHHAM, | HO TpeDyeTcs MOCTABJIEHHbBIX
TEXHHYECKYIO NpeACTaBSIOLLIMI OM Pa3BUTHH | HO UX KOHTpOJb 3a 3aJa4 B
HH(pOpPMaLHIO AKTYAIBHYIO NpOABJIEHHE nxX pasIHYHbIX
no Teme MH(DOPMALIHIO TTO He pa3BHTHEM. YCJIOBHSX.
MCC/IeIOBaHMA, | TEeMaTHKE cuctemarudec | Heobxonumsl | Teopueckuii
BLIOMpPAThL M MPOBOIUMOr0 Koe YKa3aHus Ha MOX0J K
000CHOBBIBATD Mccle/10BaHusA 1 TpedytoT OLIHOKH, MOCTaBIEHHOM
METOJIMKH 1 lanbHeiero | cnocodeH 3ajaye
cpeacrsa Ymems: pa3BUTUA CaMOCTOATENb
pelIeHHs CaMOCTOATCIbHO HO
MOCTaBJIEHHBIX nojay4arte, HX YCTPaHHUThb
3agay obpadartbiBaTh,

aHaJH3HPOBaTh U

CUCTEMATU3UPOBATh

Hay4YHO-

TEXHHUECKYIO

MH(OPMALMIO 10
TEMe IUIAHUPYEMOT0
W/UIH [POBOAMMOro
vccse10BaHuA

Bnadems:
MPaKTHYECKHUMHU
HaBbIKaAMH
00OCHOBaHH4
BLIOpaHHbBIX




METO/I0B U CPE/ICTB
peleHus
MOCTaBIEHHbIX
HcclieI0BaTeILCKH
X 3a7ad

3. OUEHOYHBIE CPEJCTBA JJI TEKYIIETO KOHTPOJISI U
MNPOMEXYTOUHOUN ATTECTALIMA

KOHTpOJ‘Ib KauecTBa OCBO€HHUI JUCUHUIIIIMHBI BKJIKOYACT B CeGH TeKyIIlI/[ﬁ KOHTPOJIb
ycneBaeMocm H IIPOMEKYTOYHYIO arTecTaluio B BHC 3a4cTa.

3.1. Tekymmii KOHTPOJIb YCIIEBAEMOCTH 10 AHCUHILIHHE

TeKymuil KOHTPOJIb MPOXOAUT B BUJIE KOHCYJIBTALIMI € IIPErogaBaTesieM, IPOMEKY TOYHAS
aTTecTalMs - 3a4eTa.

KoHTposIbHBIE BOIPOCHL:

1. Ilonsitie dazoBoro npocTpaHcTBa.

2. BoIpaxkeHust MAKPOCKOIIMIECKHUX MAPaMeTPOB uepe3 pyHKIHIO pacipeIeIeHus.

3. ®opMyJIMpOBKa KHHETHYECKOT0 ypaBHeHuUs bosibimana.

4. BeiBo1 000011EHHOTO YpaBHEHHUS IIEPEHOCAa DHCKOTa JUUIs BEJIUYHHBI M [UIS CMECH.

5. TlousTie ¥ NpUMeEpPbl CYMMaTOPHBIX HHBAPHUAHTOB.

6. JlokaszareibcTBO paBeHCTBA HYJIIO IPaBOi yacTH ypaBHeHHs bosbliMana /11 CyMMaTOPHBIX
HHBapHaHTOB.

7. YpaBuenust HaBbe-CToKkca /115 MHOTOKOMIIOHEHTHBIX Ta30BBIX CMecel €3 yueTa MacCOBBIX
CHII

8. Ypasuenus Hapbe-CToKca /17151 XAMHYECKU-pearupyonux cMeceid 0e3 yuera MacCOBBIX CHII
9. 3aKOH IEHCTBYIOIMUX Macc.

10. Onpenenenre KOHCTAHT CKOPOCTEH W paBHOBECHs] XUMHUYECKUX peaknuil. Paznuynbie GopMebl
3alIACH XUMHYECCKHX HCTOYHHKOBBIX YJIEHOB B YPAaBHEHHUAX IIEPEHOCA MAaCChl OTAEJIEHBIX
KOMIIOHEHTOB CMECH

11. Knaccudukanus XuMHUECKH-pearupyomux TeueHH.

12. BHyTpeHHHE 1 BHEIIIHHE TeUYEHHS (THITHI IPAHUI] H OCOOEHHOCTH IPaHHYHBIX YCIOBHI).
13. TeopeMa Teopuu pa3MepHOCTEH.

14. bBe3pazmepnas popMma cucreMbl ypaBHeHHH HaBbe-CTokca 11 XUMHYECKH-Pearupyromux
cmeceit. OCHOBHBIE KPUTEPUH 110100Hs1.

15. Mozenu ecTeCTBEHHOM U CMEIIaHHONH KOHBEKIIHH.

16. @opmel npubnmikenus byccunecka.

17. EctecTBEHHO-KOHBEKTHBHBIH IIOIPAaHUYHBIN CII0M HAa TBEPIOH NOBEPXHOCTH.

18. XuMuueckue npoueccsl B HU3KOTEMIIEPATyPHOH IIIa3Me.

19. Kuneruka 1 Mexanu3M ra3zodasHeIx M1a3sMOXHMHYECKHX ITPOIIECCOB.

20. OyHKIMH pacrpeaeieH|s JIEKTPOHOB 110 SHEPTHIM H CKOPOCTH ITPOLIECCOB,
MHHUIIMAPOBAHHBIX 3JIEKTPOHHBIM yIapOM.

21. XuMHyecKasi akTHBHOCTb HEpaBHOBECHOH ILJIa3MBbl.

3.2. Kpurepuu BHICTAR/JICHHS OLIEHOK 3a4eTa
[To pesynbraTaM OTBETa Ha KOHTPOJIBHBIE BOIPOCHl ACHHpPAaHTaM BBICTABIAIOTCS OLEHKH.

Pe3yanaTL1 3a4€Ta OIpeICIA0TCA OLEHKaMH «3a4eT» U «HE3a49eT».

- JUIA OIIEHKH «3a4eT» HeoOXoauMo Hadpark oT 4 10 5 6auloB - 3HaHUS IIPOJBUHYTOrO
uid 0a30BOr0 YpOBHS, T.e. HajWuyde T[IyOOKHX ¥ HMCUYEPIBIBAIOIIMX 3HAHUH B 00BEME
MPOMICHHOrO TMPOrPAMMHOTO MaTE€pHala, TPAMOTHOE H JIOTMYECKM CTPOHHOE H3JI0KEHHUE
MaTepHasa Mpu OTBeTe, 3HAHWE JOMOTHUTEIBHBIX HCTOUHHKOB HHMOPMALINH; HATUYHE TBEPIBIX




M JIOCTATOYHO TIOJIHBIX 3HAHHH MNPOrPaMMHOr0 MaTepuaia, He3HauyWTelbHble OUIMOKH IIpH
OCBEIIEHHH 3a/IaHHBIX BOTIPOCOB, YETKOE H3JI0KEHHE MaTepraa;

- JUIsl OLIEHKH «He3adeT» HaOpaHbl oT 0 10 3 6auloB - OTCYTCTBHE 3HAHMH WM 3HAHHS
MIOPOrOBOrO YPOBHS, T.€. HET TBEP/BIX 3HAHHH MPOHACHHOI0 MaTepHala, H3JI0)KEHHE OTBETOB C
OlIMOKaMH, MCIPaBIIEMBIMH T10C/IE JIOIOJHHUTEIBHBIX BOIPOCOB, HEOOXOAUMOCTh HABOALIMX
BOIPOCOB; HAIMYKE TPYOBIX ONIMOOK B OTBETE, HEIIOHHMMAHHE CYIIHOCTH M3JIaraéMoro BOpoca,
HEYBEPEHHOCTh U HETOUYHOCTh OTBETOB HA JIONOIHUTEIBHEIC H HABOASAIIME BOIPOCHL.



