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1. Ilepevyenb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX (JOPMUPOBAHUSA B
npouecce 0CBOCHUs 00pa3oBaTeIbHOM IPOrpaMMbI

IlepeyeHb MUIaHUPYEMBIX Pe3yJaIbTATOB 00y4YeHH MO JMCHMILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTeIbHOM
NPOrpamMmbl

Taoaunna 1

DTan [L1anupyembie Kputepnu oneHMBaHUsI Pe3yJIbTATOB 00y4eHHsI
(YPOBeHB) pe3yJbTaThl 00y4YeHust
ocBOEHUSI
KoMmeTenuu* (oKazaren 2 3 4 5

TOCTIDKEHHS 33JaHHOTO

IVDOBHSI OCBOCHUS.
[TepBbiii oTan . | 3HATH ®dparmeHTapHbIe Henonnoe CdopmupoBaHHOE, HO TTonHoCTBIO
(6a30BbIH, (yHIaMeHTaNbHEIE 3HaHUSA (conepxariee coJieprKallee OTAeIbHbIE chopMUpPOBaHHOE U
[TOPOTOBBIi) OCHOBBI (DM3UKH U (yHIIaMeHTAIBHBIX CyIIECTBEHHBIE po0ensl, CHCTEMHOE 3HaHHE
(OIIK-1) aCTPOHOMMH, a TAK)KE | OCHOB (DM3MKH 1 po0esbl) 3HaHUE 3HaHHEe(DYHIAMEHTAIbHBIX | (DyHAaMEHTaIbHBIX

HayK O MaTepHaiax aCTPOHOMUH, a TakKe | (PyHIaMeHTaIbHBIX OCHOB (DM3UKH 1 OCHOB (hM3UKH U

(COOTBETCTBYIOLIHE
YPOBHIO MarucTpa
¢usukn)

HayK O MaTepHaiax
(COOTBETCTBYIOLIUX
YPOBHIO MarucTpa
¢m3ukn)

OCHOB (DM3HKH U
ACTPOHOMUH, a TaKKe
HayK O MaTepHaiax
(cooTBeTCTBYIOMUX
YPOBHIO Marucrpa
(bu3uKm)

aCTPOHOMUH, a TaKXKe HayK O
MaTepHaax
(COOTBETCTBYIOIIUX YPOBHIO
Maructpa GU3HKH)

aCTPOHOMHH, A TAKIKEe
HayK O MaTepHaax
(coOTBETCTBYIOIINX
YPOBHIO Marucrpa
(bu3uKK)

3HaTh OCHOBHBIC
Hay4HbIC Pe3yJIbTATHI,
IOJIyYCHHBIC B
obuactr GU3HKH
KOHJICHCHPOBaHHOI'O
COCTOSIHHS,
¢usmaeckoro
MaTepHAIOBEICHHS U B
CMEKHBIX 00J1acTsX

®dparMeHTapHbIC
3HAHUS

OCHOBHBIX Hay4YHBIX
Ppe3yNbTaToB,
MOJTy9IEHHBIX B
obnacTn GU3HKI
KOHJICHCHPOBaHHOTO
COCTOSIHUS,
(usnueckoro
MaTepUaIOBE/ICHHS 1
B CMEXHBIX 001aCTAX

Henonnoe
(coneprkariee
CYIIECTBEHHBIE
po0eIsl) 3HaHHUe
OCHOBHBIX HAaYYHBIX
pe3yJbTaToB,
MOJTyYEeHHBIX B
obnactu Gpu3nuKu
KOH/ICHCHPOBAHHOTO
coCTOSTHUS,
(buzmueckoro
MaTepHaloOBeJeHHS U B
CMEXHBIX 00J1acTsIX

CdopmupoBaHHoe, HO
coziepaKaliee OTACIbHbIC
po6eJTbl, 3HAHHEOCHOBHBIX
Hay4YHbIX PE3yJIbTATOB,
HOJIy4CHHBIX B 00J1aCTH
[inrediiact
KOHJICHCHPOBaHHOTO
COCTOSIHUS, (PU3HIECKOTO
MaTepHAIOBE/ICHHS U B
CMEXHBIX 00J1acTsIX

TlonHocThrO
c(hopMHPOBaHHOE U
CHCTEMHOE 3HaHHE
OCHOBHBIX HaYYHBIX
pe3yIbTaToB,
MOJTyYEeHHBIX B
obnactu GM3HKH
KOHICHCHPOBAHHOTO
COCTOSTHUS,
(u3naeckoro
MaTepHaIOBEeICHHS U
B CMEKHBIX 00J1acTsIX

3HaTh OCHOBHBIE U
MPHOPHTETHBIM
HanpaBJIeHHs
HAYYHBIX
HMCCIIeIOBAaHUH U
pa3paboToK B 001acTH
[inzedniast

®dparmeHTapHbIe
3HAHUS
OCHOBHBIX U
TIPHOPUTETHBIX
HanpaBJIeHUH
Hay4YHBIX
HCCIICZIOBAaHUN U

Henonnoe
(conmepixariee
CyILIECTBEHHBIC
po0eITbl) 3HAHUE
OCHOBHBIX U
MIPHOPHTETHBIX
HaTpaBJICHUI HayYHBIX|

CdopmupoBanHoe, HO
coJepiKaliee OTIeNbHbIE
po6eJTbl, 3HAHHEOCHOBHBIX
U IPHOPHTETHBIX
HaIpaBJIeHAN HAYYHBIX
HCCIIeIOBaHUH U pa3paboToK
B oOnacty pU3NKN

TTonHoCTBIO
c(OpPMHUPOBAHHOE 1
CHCTEMHOE 3HaHHE
OCHOBHBIX 1
TIPUOPHUTETHBIX
HaIpaBJIeHUI
HaYYHBIX

HCCIIC0OBaHNH B
MHHOBAIIMOHHOM
JIeSITEIILHOCTH

pe3ybTaThl HAYYHBIX
HCCJIEIOBAaHNH B
WHHOBAITMOHHOH
JIeITeITLHOCTH

CHCTEMHOE YMEHHUE
TIPUMEHSTh
Ppe3yJIbTaThl HAYYHBIX
HCCIICZIOBAaHUH B
WHHOBAITMOHHON
JIeATEIbHOCTH

po0eITbl YMEHHE TIPUMEHSTh|
pe3ybTaThl HAYYHBIX
HCCIIeZIOBAaHUH B
WHHOBAITMOHHOMN
JIeATEILHOCTH

KOHJICHCHPOBAHHOTO | pa3paboTOK B 00JIACTH | MCCIIEJOBAHHUI U KOH/ICHCHPOBaHHOTO HCCIIeI0BaHHUIT 1
COCTOSTHHUS U [irediiact Pa3paboTOK B 00IACTH |COCTOSHUS M (pU3HIECKOr0 | pa3paboToK B 00JIaCTH
(huznyeckoro KOHJICHCHPOBAHHOTO | DH3UKH MaTepHaIOBEICHHS buzukn
MaTepHAIOBEACHHS COCTOSIHUS 1 KOH/ICHCHPOBAHHOT'O KOH/ICHCHPOBAHHOTO
(uzmgeckoro COCTOSIHHS U COCTOSIHUSL 1
MaTepHaIOBE/ICHHS ¢busmgeckoro (busnyeckoro
MaTepHaIOBEACHHS MaTepHaIOBEACHHS
VYMeTh NpUMEHSITh YactuuHo ocBoeHHoe | B nenom ycnemnoe, |B nienom ycnenrsoe, Ho ITonuocThio
pe3ysbTaThl HaydYHbBIX |yMEHHE IPUMEHATh | HO HE coieprKallne OTAeIbHbIe cchopmupoBaHHOE

YMEHHE IPUMEHSATh
PEe3yNBTAaThl HAYYHBIX
HCCIIeIOBAaHHI B
WHHOBaIIMOHHOW
NEATETbHOCTH




HAy4YHO-
HCCIIEIOBATENbCKIX
pabor o
MpeUI0KEHHO TeMe
MO HAYYHBIM
PYKOBOACTBOM HIIA B
cocTtaBe HeOOJBIIOH
HAYYHOU TPYIIITBI

HaBbIKaMH ITPOBCIACHUA

MpUMeHeHrne 0a30BbIX
HABBIKOB TIPOBE/ICHUS
HAy4YHO-
HCCIIeIOBATENbCKHX
pabort 1o
PEUIOKEHHOM TeMe
[0/ HAYYHBIM
PYKOBOJICTBOM HITH B
cocTaBe HeOOBLIOH
TPYIIIBI

HO HE
CHUCTEMaTHYECKOE
MpUMEHeHHe 0a30BbIX
HaBBIKOB TIPOBEICHUS
HAY4HO-
HCCIICIOBATENBCKHUX
paboT o
MpeII0KEHHOH TeMe
1101 HAYYHBIM
PYKOBOZCTBOM HITH B
cocTraBe HeOOJIbIIO
TPYIITBI

coJieprKailee OT/eIbHbIE
po0eITbl MPUMEHEHNE
0a30BBIX HABBIKOB
MPOBEICHHUS HAYYHO-
HCCIIEIOBATEIBCKUX PadoOT
I10 TIPEJUI0KEHHOM TeMe Mo
HAY4HBIM PYKOBOJCTBOM
WK B COCTaBe HEOOJBIION
TPYIIITBI

YmMers pemathb YactuuHo ocBoeHHOe | B menom ycnemnoe, |B nenom ycrnemnoe, Ho TTonHocThIO
THUITOBBIC 1 YMEHHE penath HO HE coJieprKalye OTACIbHBIC chopMHpOBaHHOE
HECTaHJapTHHIE 33]1a4M| TUIIOBBIE U CHCTEMHOE YMEHUE npo0esbl yMEHHEe peniath YMEHHE peliaTh
1no HECTaHIapTHbIE pelaTh TUIIOBbIC U TUIOBBIC U HECTAHJIAPTHBIE | TUTIOBBIE U
BbIOpaHHOU 3aJ]a4M 10 BEIOPAHHOH | HECTAaHJAPTHBIE 3aJa4u 10 BEIOpaHHOU HECTaHJapTHBIE
HaIpPaBJICHHOCTH HaIpaBJICHHOCTH 3a/1a4M 110 BLIOPAHHOMW |HAIPaBIEHHOCTH 3aJ1a4M 10 BHIOPAHHOM
MoAroTOBKHU ((hu3Kka | moAroToBkH (GU3MKa | HANPABJICHHOCTH MOJArOTOBKH ((H3HKa HAIIPaBJICHHOCTH
KOHJICHCHPOBAHHOTO | KOHACHCUPOBAHHOTO | HOATOTOBKH ((pU3MKa |KOHACHCUPOBAHHOTO MOJArOTOBKH ((pU3HMKa
COCTOSIHHMS, COCTOSIHUS, KOHJICHCUPOBAHHOI'O  |COCTOSHHUSA, (DU3HYECKOE KOH/ICHCUPOBAHHOTO
(usnueckoe (usnueckoe COCTOSIHHMS, MaTepuaoBeIeHUE) COCTOSIHUS,
MaTepHaIOBE/ICHNUE) MarepuainoBesieHne) | pusnueckoe (usmueckoe
MaTepUaJlOBE/ICHUE) MaTepUaJIOBE/ICHHE)
Bnangers 6a30BeIMU ®parmeHnTapHoe B nenom ycniemmnoe,  |B nenom ycremsoe, HO Ycnenrnoe u

CHUCTEMATHYECKOE
MIpUMEHEHHE 0a30BbIX
HAaBBIKOB TIPOBE/ICHUS
Hay4HO-
HCCIIEIOBATEIBCKHX
paboT o
MpeIIoKEHHOH TeMe
1101 HAYYHBIM
PYKOBOJICTBOM HJIH B
cocraBe HEOOJIBIIOH
HAy4HOU IpyIIIbI

Biagers o0mmmu
3HAHUSAMH B 00JIaCTH
¢$m3uKy 1
ACTPOHOMHH, a TAKIKE
OOLIMMH 3HAHUSIMH B
obnacTu GU3HKN
KOHJICHCMPOBAHHOTO
COCTOSIHUS,
(m3nueckoro

CMEKHBIX 00J1aCTIX

MaTe€puaaIoOBCACHUA U B

®dparmeHTapHoe
MIPUMEHEHHUE OOIINX
3HaHMU B 00JIaCTH
buzuku u
aCTPOHOMHH, a TAKIKE
00IINX 3HAHUI B
o0nactu GpusuKu
KOHJICHCHPOBaHHOTO
COCTOSIHUS,
(uznueckoro
MaTepUaIOBE/ICHHS 1
B CMEXHBIX 00JIaCTIX

B nenom ycrernoe,
HO HE
CHUCTEMaTHYEeCKOE
MPUMEHEHHE 00IIUX
3HaHU B 00JIaCTH
Gbu3uKy 1
aCTPOHOMMH, a TAKIKE
00LIMX 3HAHUI B
obsacte GU3HKU
KOHICHCHPOBAHHOTO
COCTOSTHHSI,
(u3naeckoro
MaTepHAIOBEICHHS U B
CMEXHBIX 00JIaCTAX

B nenom ycrneuixnoe, Ho
coJieprKalee OTaeIbHbIC
po0eITbl MPUMEHEHHE
00IMX 3HAHUH B 00J1aCTH
(DU3UKK U aCTPOHOMUH, &
Tak)Ke OOIIMX 3HAHUI B
obnactu Gpu3uKu
KOHJICHCHPOBaHHOTO
COCTOSIHUS, (PU3HIECKOTO
MaTepHalOBEeICHHS U B
CMEXKHBIX 00J1aCTsAX

VYceneuHoe u
CHCTEMATHYECKOE
MPUMEHEHHE 00IINX
3HaHUH B 00JaCTH
¢bm3uKy U
ACTPOHOMUH, a TAKIKE
001X 3HAaHU B
obnacTu GU3HKH
KOHJICHCUPOBAHHOTO
COCTOSIHUS,
(u3naeckoro
MaTepHAIOBEICHHS 1
B CMEXHBIX 00J1aCTAX

HaBBIKaMU

MIPOBE/ICHUSI HAYyYHO-
HCCIIeIOBATEIbCKHX U
Hay4HO-

M0 TPEeATIOKEHHON
TeMe

WHHOBAITMOHHBIX pa60T

HpUMEHEeHHe 6a30BbIX
HABBIKOB IIPOBEJICHUs
Hay4HO-
HCCIIEIOBATENBCKHX 1
Hay4YHO-
MHHOBAIIHOHHBIX
paboT mo
IpeJUI0KEHHOM TemMe

HO HE
CHCTEMaTHYECKOe
MpUMEHEeHne 0a30BbIX
HaBbIKOB IIPOBE/ICHUS
Hay4HO-
HCCIIEZIOBATEIBCKUX U
Hay4HO-
HMHHOBAaIMOHHBIX
pador mo
MIPEUIOKEHHOI TeMe

coJieprKaiiee OT/aeIbHbIC
npoOeITBl MPUMEHEHHE
06a30BbIX HABBIKOB
NPOBEICHHS HAYYHO-
HCCIIEIOBATENBCKUX U
HAyYHO-MHHOBAIIHOHHBIX
paboT MO MPeI0KEHHOM
TeMe

Brnaners DparMeHTapHOE B nenom ycnemsoe, (B nenom ycnemsoe, Ho VYcnenHoe
YIIIyOIeHHBIMU IpHMEHEHHE HAaBBIKOB | HO He cofeprkaliee OTAeIbHbIC CHCTEeMaTHUECKOe
3HAHUAMH 110 BIIAJICHUS CHUCTEMaTHYECKOE po0eITsl IPIMEHEHUEe NIPUMEHEHNE HaBBIKOB
BEIOpaHHON yTITyOIeHHBIMU MIPUMEHEHNE HABBIKOB |HaBBIKOB BJIAJICHUS BIIAJICHUS
HAIMpaBICHHOCTU 3HAHUSIMH IO BJIaJICHUS YIITyOIeHHBIMU 3HAHUAMH | YTJTyOJIeHHBIMU
TOJIrOTOBKH BBIOpaHHOI YITyOJIeHHBIMA T10 BEIOpaHHOMH 3HaHUAMH IO
HaINpaBIeHHOCTH 3HaHUAMHU 110 HaInpaBIeHHOCTH BEIOpaHHON
HOATOTOBKHU BBIOpaHHOH MOATOTOBKHU HaIpaBICHHOCTU
HaNpaBJIEHHOCTU MOJIrOTOBKH
MOJIrOTOBKU
Brnaners 0a30BbIMI ®parmeHTapHOe B nenom ycnemmnoe, |B nenom ycnemnoe, Ho Ycnennoe u

CHUCTEMaTHYECKOe
MpUMEHEeHne 6a30BbIX
HABBIKOB TIPOBE/ICHUS
Hay4HO-
HCCIIEIOBATENILCKUX U
Hay4HO-
HMHHOBAIIHOHHBIX
paboT 1o
TIpEe/ITIOKEHHOM TeMe

JTan
(YpoBeHBb)
0CBOEHHS
KOMIeTeHI U™

l'l.]IaanyeMLIe pe3yjabTaTrbl

00yueHust

(noxa3a’renn JOCTHXCHUA
3aJaHHOT'O YPOBHA OCBOCHUA

R —

Kpurepuu oueHHBaHHS Pe3yJIbTATOB 00yUYeHUst




[TepBbIit
(6a30BbIi,
[1OPOTOBBIii)

O(TIK-4)

oTan

3HaTh npaBuia 0HOpPMICHHS ®dparmeHTapHbie Henonnoe ChopmupoBantoe, HO | [ToHOCTBIO
HaYYHBIX ITyOJIMKAIMN 3HAHUS (conmepxaiee conepikaiiee c(hOpMUPOBAaHHOE U
(cTareii U TE3UCOB IOKIANOB) | IpaBuil OPOPMIICHHS |CYLIECTBEHHbIC OTHeNbHBIE  [POOEIIBL| CHCTEMHOE 3HAHHE
Hay4yHBIX IyOJIMKaIUii [IpoOesIbl) 3HAHME3HAHUETIPABHJI paBuil 0(OPMIICHUS
(crareii u Te3ucoB IpaBuUIl oopMIICHHST Hay4YHBIX| HAYYHBIX ITyONIUKanuit
JIOKJIAJIOB odopmiieHnst Hay4HBIX|IyOnMuKaluil (ctatell u| (cTaTell U TE3UCOB
myOyMKanuii (CraTeil M{Te3UCOB JOKIIAI0B JIOKJIa/I0B
Te3UCOB IOKJIAZI0B
3HaTh HOPMATUBHYIO ®dparmeHTapHbIC Hemnonxoe CdopmuposanHoe, HO | [TonHOCTBIO
nokymenTauuio (TOCTer) 3HAHUS (coneprkariee coziepiKaiee c(hOpMHUPOBAHHOE U
perjlaMeHTUPYIOIIUE PaBUiIa| HOPMAaTUBHON CYLIECTBEHHbIE OT/EIIbHBIE IPOOENBI, | CHCTEMHOE 3HAHUE
COCTABJICHHS OTYETOB, JIOKyMEHTAIIUU po0etbl) 3HaHUE 3HaHMEHOPMATUBHOW | HOPMATUBHOM
AQHAJIMTUYECKUX 0030pOB U perylaMeHTUpYIOIeH | HOpMaTUBHOM JIOKyMEHTaIUU JIOKyMEHTaluu
MaTEHTHBIX MpaBUJia COCTABJICHUS | JOKYMEHTalluK pernaMeHTUpyoLel | perJaMeHTHpYIoIeH
HCCIIeIOBaHUI OTYETOB, pernamMeHTUpyoLel [IpaBHia COCTaBJICHUS| IIPaBUIIa COCTABICHHS
AHAJIMTUYECKUX IIpaBuUJIa COCTABJICHUS |OTYETOB, OTYETOB,
0030pOB M MATEHTHBIX | OTYETOB, QHAJTUTUYECKUX AHAJIMTUYECKUX
HCCIICIOBaHUIT QHAJTMTUYECKUX 0030pOB M MAaTEHTHBIX| 0030POB U MATEHTHBIX
0030pOB U MATEHTHBIX [MCCIIEOBAHMI HCCIIEI0BAHUI
HCCIIEI0BAHUI
‘YMeTh NpecTaBisTh YactuuHo ocBoeHHoe | B menom ycnemnoe, |B nenom ycnemnoe, | IloiaHocThio
pe3y/bTaThl CBOMX HAYyYHbIX | YMEHHE IPEJICTABIATH | HO HE HO chopMUpOBaHHOE

UCCIIeJOBaHUM B
COOTBETCTBHE C
IpeylaraeMbIMU IIpaBUIaMU
aKaJleMU4eCKOl Tpaaunuei

PE3yJIbTaThl CBOMX
HaYYHBIX
HCCIIEI0BAHUI B
COOTBETCTBHE C

CHCTEMHOE YMEHHEe
MIPEJICTaBIATh
Ppe3yJbTaThl CBOUX
HaY4HBIX

cojeprKaliue
OTZEJIbHBIC IPOOEIIBI
YMEHHE [PECTABIAT
Ppe3yJbTaThl CBOMX

YMEHHE TPe/ICTaBIATh
pe3yJIbTaThl CBOMX
Hay4YHBIX
HCCIIIOBaHUH B

IpeuIaraeMbIMH HCCIIeIOBaHNH B Hay4YHBIX COOTBETCTBHE C
[paBUIaMU COOTBETCTBHUE C HCCIeIOBaHUH B IpeuIaraeMbIMU
aKaJleMHIeCKOH TpeyIaraeMbIMH COOTBETCTBHE C IIpaBHIAMU
Tpagunuei IIpaBHIAMU TpeyIaraeMbIMH aKaJJleMHIECKOH
aKaJeMHYECKON TpaBHJIaMHI TpaguLuen
Tpagunueit aKaJeMHIeCKOH
TpaguLuen
YMmeTs npon3Boauts coop 1 | YactHaHO ocBoeHHOe | B menom ycnemHoe, |B nmenom ycnemnoe, | IlonHOCTBIO
aHanu3 OnobIMMorpagUUecKux | yMeHHe IPOU3BOINUTH | HO HE HO chopMupOBaHHOE

HCTOYHHKOB HH(pOPMALUH

cOop u aHanu3

ICHUCTEMHOC YMCHHUE

cozeprkanime

yMeHue IPOH3BOIUTE

OnbmorpaUUecKnx |MPOM3BOANTE COOP H|OTJCIBbHBIE MPOOETEl | cOOp M aHAIN3
HCTOYHUKOB aHa3 YMEHHe IPON3BOJNTh | OubIMorpadmaecknx
uHpOpMALUH oubmorpaduyeckux |cOop u aHamu3 HUCTOYHHUKOB
HCTOYHHKOB onbnmorpaduyecknx | nHbOpManun
HHpOpMAIH HCTOYHHKOB
urbopManuu
YMeTh npezcTaBiATh| YacTnarO ocBoeHHOe | B menom ycnemnoe, |B nenom ycnemsoe, | ITonHOCTBIO
oIy 4eHHbIe Hay4YHO-| yMEHHE IPEJICTABIIATh | HO HE HO cdopmupoBanHoe
PAKTHYECKUE PE3yNbTAaThl  B| IIOJYYEHHbIE HAYYHO- | CHCTEMHOE YMEHHE  |CcOepiKaline YMEHHE NPeJICTaBIIATh

hbopMe oT4eTOB, O(OPMIICHHBIX
B COOTBETCTBUH ¢
TpeGoBaHUSAMU
JIeHcTBYIONEH HOPMAaTHBHOM
JIOKYMEHTAI[HH

MIPaKTUYECKUe
pe3yabTatsl B opme
OTYETOB,
0(hOPMIICHHBIX B
COOTBETCTBHH C
TpeOOBaHUSAMHU
neiicTByomei
HOPMaTHBHOM
JIOKyMEHTAI[1I

IIPeICTaBISITh
MOJTy4eHHBIE Hay4HO-
MpaKTHIECKHe
pe3ynbTathl B popme
OTYETOB,
0(OpMIICHHBIX B
COOTBETCTBHUH C
TpeOOBaHUSIMU
JefcTBYIOIIEH
HOPMAaTHBHOM
JIOKYMEHTAIIUH

OTZEJIbHBIE TIPOOEIIBI
YMEHHE TPEe/ICTaBISITh
HOJTy4eHHbBIE Hay4YHO-
MIPaKTHYECKHe
pe3ynbTatel B hopme
OTYETOB,
0(hOpMIICHHBIX B
COOTBETCTBHH C
TpeOOBaHUSIMU
JIeHCTBYIOIIEH
HOPMaTHBHOMH
JIOKYMEHTAIH{

MOJTyYeHHBIE Hay9IHO-
MPaKTUIECKHEe
pe3yibTatsl B popme
OTYETOB,
0(OpMIICHHBIX B
COOTBETCTBUH C
TpeOOBAHUSIMU
JefcTByIOMIEH
HOPMaTUBHOM
JIOKYMEHTAIIUH




Brnanets HaBbIKaMU
PenaKTOPCKOit

JIeSITebHOCTU(TIPEACTABICHHS

0OIIMPHOTO
IKCIIEPUMEHTATBHOTO

MaTepHalia B BUJIE CKATOTO
TEKCTa HAYYHOU paboThI

(cTatbn))

®DparmeHTapHOe
MPUMEHEHNE HABBIKOB
PEIaKTOPCKOM
JESATEINbHOCTH
(mpexcraBneHus
0OIIMPHOTO
9KCIIEPUMEHTAIILHOTO
MaTepualia B BUIE
C)KaTOro TEKCTa
Hay4yHOU paboThI
(cTatbn))

B nenowm ycnenrsoe,
HO HE
CHCTEMaTH4eCKOe
NPUMEHEHHE HaBBIKOB
PpenaKTopcKoit
JIeATEeIbHOCTH
(npencraBieHus
00IIHMPHOTO
9KCHEPUMEHTAIBHOTO
Marepuaia B BUIE
C)KaTOro TEKCTa
Hay4HOH paboThI
(cTarbm))

B nenom ycnemsoe,
HO CcofiepKalee
OTJIEJIbHBIC MPOOEIIBI
IIPUMEHEHUE HaBbIKOB
PpenaKTopcKoit
JIeSITeIbHOCTU
(npencraBieHus
00IIHMPHOTO
9KCIIEPUMEHTAIBHOTO
Marepuala B BUJe
C)KaToro

TEeKCTa Hay4YHOH
paboThI

(cTatbm))

YcnemHoe u
CHCTEMATHYCCKOE
MIPUMEHEHNE HAaBBIKOB
pelaKTOPCKOH
JIeSITeIbHOCTH

(npencraBieHus
0OIIMPHOTO
IKCIIEPUMEHTAIBHOTO
Marepuana B BUIe
C)KaToro TeKCTa
Hay4YHOU paboThI
(craTbn))

2. Omnmucande mnoOKasarejied W KpPUTEPHEB OLECHUBAHUS KOMIIETEHIMH,
OMHUCAHME HIKAJ OIleHUBaHUSA

kana OlleHNBaHMUS, noKa3zarteJsu n KpUTEpUn OlleHMBAHUA
o0pa3oBaTeJIbHBIX Pe3yJbTATOB 00y4amlierocs BO BpeMsi TeKylleil
arrecTauuu

IIkaJjia 1 KpUTEPHH OLEHKHU MPOMEKYTOYHOM aTTecTaunu B popme IK3aMeHa

Ta6aunma 2

Ornenka
(6asbn)

YpoBeHb
chopMHPOBaHH
OCTH
KOMITETEHIIUIA

OO61ue TpeOOBaHUs K pe3ysibTaTaM aTTeCTalluU B
¢dopme 3auera

(61-100)

«3aureHoy

Bricokuit
YPOBEHb

TeopeTrueckoe coiepkaHue Kypca OCBOCHO
MTOJTHOCTHIO 0e3 TIP00EIOB WX B IIEJIOM, WIIH OOJIbIIEH
YacThIO, HEOOXOIUMBIC MPAKTHYCCKUE HABBIKU PAOOTHI
C OCBOCHHBIM MaTepraaoM c(HOPMHUPOBAHBI UITH B
OCHOBHOM C(hOPMHPOBAHBI, BCE UITH OOJIBITUHCTBO
MPEIyCMOTPEHHBIX padoYel mporpaMMon yueOHbIX
3a7aHui BBITOIHEHE], OTAEILHEIE U3 BLIIIOJIHEHHBIX
3aJ]aHui co/iepKaT OLIHOKU

bazoBrrit
YPOBEHB

TeopeTnueckoe coiepkaHue Kypca OCBOCHO B
nesoM 6e3 nmpodesIoB, He0OXOAUMbIE IPAKTHYECCKHE
HaBBIKU pabOTHI C OCBOCHHBIM MAaTEPUAIOM B
OCHOBHOM C(hOPMHPOBAHBI, MPEIYCMOTPEHHBIC
paboueii yueOHOI porpaMMoii yueOHbIe 3aJaHus
BBITIOJIHEHBI C OTAEIbHBIMA HETOUHOCTSIMU, KAUECTBO
BBITOJIHEHUSI OOJIBIIMHCTBA 33aHUI OLIEHEHO YMCIIOM
0aI0B, OTM3KUM K MAaKCUMYMY.

MuHuMaIbHbIH
YPOBEHb

TeopeTnueckoe coepkaHue Kypca OCBOCHO
OombIIIel 4acThI0, HO IPOOETBl HE HOCST
CYIIECTBEHHOT'O XapaKkTepa, HeOOX0UMbIe
MPaKTHYECKUE HABBIKA PAOOTHI C OCBOEHHBIM
MaTepHaJioM B OCHOBHOM C(HOPMHUPOBAHBI,
OOJBITUHCTBO MPETYCMOTPEHHBIX padoueil yaeOHOM
MporpamMMon y4eOHBIX 3aIaHU BHITIOTHEHHI,
OTJIeJTbHBIE U3 BBHITIONTHEHHBIX 3aJaHUN COAEpKaT




OIIHOKH.
«He KOMITCTCHITHH, Teoperuueckoe coepkaHue Kypca 0CBOCHO
3a4TCHO» 3aKperUIEHHbIC 32 | YACTHYHO, HEOOXOIUMbIC HABBIKHA PA0OTHI HE
JICIIUTITAHOM, chopMHUpOBaHBI MK CHOPMHUPOBAHBI OTICIBHBIC U3
(menee 61) IIK-2, T1IK-5 HUX, OOJBITNHCTBO MPEYCMOTPEHHBIX padodueit
Hec(OPMHUPOBAH | y4eOHOW MporpaMMoN 3alaHui He BBITIOJIHEHO JINOO
BI BBITIOJTHEHO C IPyObIMH OIIMOKaMH, KA4eCTBO UX
BBITIOJTHCHUS OIICHCHO YUCIIOM 0aJIJIOB, OJIM3KUM K
MUHUMYMY.

3. ...Tekyuuii KOHTPOJIb yCIIeBAEMOCTH.

JUIss TeKylero KOHTPOJs HE CO3Jal0TCS  OTIEIbHBIE KOHTPOJBHO-
U3MepUTenbHble MaTepuaibl. Ux GopMHUPYIOT U3 BOIIPOCOB JJIsl CAMOIPOBEPKHU.

Texymuii KOHTPOJIb MOKET OBITh MPEACTABIECH ABYMs TUIIAMH KOHTPOJIBHO-
U3MEPUTETbHBIX MaTEPUATIOB:

BOITPOCHI JJI TEKYILEro KOHTPOJISI KOHTPOJIS;

Bompocsl Tekymiero KoHTpolsia KoHTposst (1-3 Bompoca 3a JIEKIMIO)
3aJIal0TCs CTYJEHTaM Ha JICKIUSX JUIS PEIICHMSI CICTYONIUX 3a/1ayu:

KOHTPOJIb IIOCEIAEMOCTH;

KOHTPOJIb 0A30BBIX 3HAHUW M MPHUHATHE MPENoAaBaTesieM pelieHus o 0osee
yIiyOJIeHHOM U3JI0KEHUH JIEKIMOHHOTO MaTepuraia;

KOHTPOJIb 0a30BbIX 3HAHUH M MPUHATUE MPENOJABATEIEM pPEIICHUS O
IIPOBEICHUH JTOTIOJHUTEIBHBIX 3aHIATHI B paMKaxX KOHCYJIbTalUH;

KOHTPOJIb 0a30BbIX 3HAHUMU W BbIJAa4a PEKOMEHJALUMU MPEnoaaBaTelisaM,
BEIIIUM JIUCUUIUIMHBI, 00ECIEUNBAIOIIUM MOJIyYEeHHUE HEOOXOIMMBIX 3HAHUU U
YMEHUH B paMKax HampasieHUs, 1751 (GOPMUPOBAHUS MEXKIUCUUILIIMHAPHON CBSI3H;

KOHTPOJIb YCBOEHHBIX TEOPETHYECKUX 3HAHMM — TPOBEpPKA OCTATOYHBIX
3HAHWN MO AUCIUIUIMHE; PA3BUTUE JIOTMYECKOTO MBILIJICHUS.

Bonpockl  TEKylIEro KOHTPOJII  COCTAaBJISIOTCS M3 BOMNPOCOB IS
CaMONPOBEPKH, KOTOPbIE IPEICTABIICHBI B KOHIIE KAXKI0H JIEKIIMU B KOJIMYECTBE HE
Menee 10 mTyk B yueOHOM MOcoOuH Kypca JIeKIUH.

Bomnpock! Ha 1-10 aTTecranno

1. TlepBoe Ha4aJI0 TEPMOIMHAMUKH. BHYTpEHHSS SHEPTHS MICAIHHOTO ra3a

¥ TBEPJ/IOTO Tena.

DHTanenus 1 ee GU3NIECKUN CMBICIL.

TennoeMKoCTh MPU MMOCTOSTHHOM JIaBJICHUHU U 00BhEME.

OO6patnmblie u HeoOpaTuMeIe, CaMOIPOU3BOJIbHBIC u

HECaMOTPOU3BOJIbHBIE TEPMOJUHAMUYECKHE TMpoIiecchl. DopMyIHpoBKa

BToporo Hauana TepMOAMHAMUKH.

5. U3menenne »HTponuu mpu (HA30BBIX MPEBpALIEHUAX. DHTPOMUSA TPH
HEeoOpaTUMOM Tpolecce.

6. CB0OOJHAs HPHEPTUS CUCTEMBI IPU MMOCTOSIHHOM 00bEME U JIaBJICHUU.
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7. CoOTHOIIEHHUS MEXITY HEKOTOPBIMU TEPMOJIUHAMUYECKUMU
BEITUYMHAMM.

8. CratucTudeckass WHTEPHIPETANNS DSHTPOIHUHA. OHTPOMHUS CMEIICHUS
pacTBOpOB (KOH(UTYpAIIHOHHA ).

9. DHTpomnus KOAeOATEILHOTO JABUKCHUS.

10.9xcnepruMeHTAIBHOE OTIPEICTICHUE YPHTAIBITUNA U SHTPOIIUH.

11.TpeTbe HaUaIO TEPMOJAUHAMUKHU.

12. TepMoguHaMUYeCKUe TMOTEHIMAAbl W PABHOBECUS B 3aKPBITBIX U
3aKpBITHIX CHUCTEMaX.

13.TToctynat [1nanka u ciencTBUs TPETHEro Havajga TEPMOJAUHAMUKHU.

14. TepmouHaMUYECKHE MTOTEHIIAAIBI.

15.CBs13b MEXTy HUMH, UX TTPOU3BOJIHBIE.

16. Xumudeckuii moTeHIman. XuMUIeCKOe paBHOBECHE.

17.KoHCTaHThl XUMUYECKOTO PAaBHOBECHS.

18.IToHsATHE TEPMOAMHAMUYIECKOTO CPOJCTBA. Mepa cpoacTBa 1Mo

19.I'm66cy u I'enbmMrOIBITY

20.Brrancienune napuuaibHBIX MOJIBHBIX BETUYHH.

21 .U neansHbie pacTBOpHL. HenneanpHbie pa30aBieHHBIC paCTBOPHI.

22 .KoHIIEHTpallMOHHBIE PACTBOPHI. M30BITOYHBIE TEPMOJIUHAMHUYCCKUEC
BCITUIMHBI.

23.KBazuxumuueckasi TpaKTOBKa pacTBOPOB.

24 TlpuMeHeHne KBa3UXUMHUYECKON TEOPHH K HCaTbHBIM U PErYJISPHBIM
pacTBopam.

25.®a3oBbie paBHOBECHSI.

26.2HTponus MIaBJIeHUS TOJIyIpOBOAHUKOB. Jlnarpamma suepruu ['m60ca —
COCTaB JIJIsl IBYX KOMITOHEHTHBIX CHCTEM.

Bomnpocs! Ha 1-10 aTTecranno

=

da3oBble npeBpanieHus. Pa3oBbIe NEPEXOAbl IEPBOrO U BTOPOTO POJA.

2. uarpammbl (pa3zoBoro paBHOBecusi (quarpamMmbl coctosHus ). [IpaBuiio
da3 I'nb6ca.

3. DBrekTnueckas peaknus. [leperexThyeckas peaxius. IBTETOUIHAS
IyarpaMmma.

4. JlmarpamMma JJisi KOHTPYSHTHOTO M HMHKOHTPYPHTHOTO TIJIaBJICHUS

MertacrabunbHas (asa.

5. DMIUPUYECKHUE COOTHOIICHUS, XapaKTEPU3YIOIIUE IBTECKTHUUYECKYIO
TOYKY.

6. YpaBHeHUE KPUBOM JUKBUIYyCA IJI UICAILHOTO pacTBOpA.

7. Pacuer kpuBOIi JIUKBUTyCA.

8. PacTBopMMOCTH KOMITOHEHTA B Pa3HBIX (hazax.

9. bunapasie cuctemsl diemeHToB Il u V rpymnn. CBoGomnas sHeprus

OWHAPHBIX CUCTEM.

10.CpaBHeHHe quarpaMm COCTOSIHHS Pa3IMYHOTO THIIA.

11.ITpumeHeHue quarpaMM COCTOSIHHSI ISl TIOJyYEHHS MOHOKPHUCTAIJIOB U
TOHKHX IUIEHOK TBEP/BIX PACTBOPOB.



12.BnusHue TOANIOKKKM M MaTepuala pacTBOPUTENS Ha Ipolecc
JKUJIKOCTHOM DIIUTAKCHH.

13.JleexTsl B KpUCTaLIaXx.

14.3akoH neHCTBYOIIUX Macc U J(PQPEKTUBHBIE MapaMeTpbl KOHCTaHT
paBHOBECHS.

15.KOoHCTaHThI paBHOBECHSI C YYETOM IPOLIECCA HOHU3ALIMH.

16.Onepruss depmMu — XUMHUYECKUN MOTEHIMAN 3JIEKTPOHOB B TBEPIBIX
Tenax.

17.Y cnoBust 3NeKTPOHENTPaTbHOTH. JJOHOPBI U aKIIENTOPHI.

18.3aBUCUMOCTh KOHIIEHTPALIMH IPUMECH OT TEMIIEPATYyPHI.

19.Accommarnust  gedeKkToB, HUX  KOMIUIEKCHI B DJIEMEHTapHBIX
HOJIyIPOBOJHUKAX T€PMAHUS U KPEMHHUSL.

20.3ak0oH JEHCTBYIOIIMX Macc g KOMIUIEKCOB. PacueT KoHILEHTpauuu
KOMIUIEKCOB 0€3 yueTa HOHU3AIINH.

21.JlepexTel B TepMaHUM U KpeMHUU. HapymieHuss CcTeXuoMeTpum.
JedeKTsl.

22.00mee ypaBHEHHE, ONUCHIBAIOIIEE 3aBUCHMOCTh  PaBHOBECHOMU
KOHIIEHTparuu  1edEeKTOB  HECTEXHMOMETpHUM B  KpHCTauile  OT
TEMIEPATypPhl U JaBICHHUS.

23.0T1o0pakeHre HapyIICHUs CTEXUOMETPUHN Ha TUarpaMMax CO-CTOSHUS.

24. TepMoaAMHAMUKa IOBEPXHOCTHU pa3zena.

25.051eMEeHTBl TEOpPUU TOBEPXHOCTH paszjiena. YpaBHEHHE aJcopOIuu
['n66ca.

26.BnustHue guciokanuii Ha pacTBOPUMOCTh IMTPUMECHBIX aTOMOB. BHeriHee
U BHYTPEHHE reTTepUpPOBAHUE.

27.]1Be cxembl popMUpOBaHUS BHYTpEHHETO rerrepa. [Ipenenurarsl.

4. IlepevyeHb BONPOCOB, I CAMOCTOATEILHOT0 U3YUY€EeHUsI

©COoNOOhow

DHTanbnus U ee (PU3NIECKU CMBICIL.

OOpaTumble 1 HEOOpaTUMbIE, CAMOIIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbLHBIE
TepMOAMHAMHUECKUe Ipoueccel. @PopmynupoBka Broporo  Hawana
TEPMOJANHAMUKH.

CB00OOHAs PHEPTUS CUCTEMBI ITPU MMOCTOSHHOM 00bEME U AABJICHUU.
CooTHOIEHUS MEXAY HEKOTOPBIMUA TEPMOJIMHAMUYECKUMH BETMYUHAMH.
OKCNEpUMEHTAIIBHOE ONPEAEIEHUE SHTAIBIIUNA U SHTPOIIUH.

IToctynar [Inanka u cineacTBus TpeTbero Hayajga TEPMOIMHAMUKMU.
TepMoanHaMHUUECKUE TOTEHIUAIIBI.

XUMHUYECKUM TTOTEHIIHAT. XUMHUYECKOE PABHOBECHUE.

. KoHCTaHThI XMMUYECKOTO paBHOBECHS.

lO W neanbHbie pacTBOpbl. HenpeanbHbie pazdoaBieHHbIE PACTBOPHI.
11.KoHueHTpallMOHHble  pacTBOpbl.  M30BITOYHBIE  TEPMOAMHAMUYECKUE

BCJIIMYMHBI.

12.®a3oBble paBHOBECHS.



13.OHTponus MJaBJIeHHUs MOJYNPOBOJHUKOB. [[narpamma sHeprum ['mbb6ca —
COCTaB IS IByX KOMIIOHEHTHBIX CHCTEM.

14.®a3oBblie npeBpaiieHus. Pa3zoBbie IEPEXOIbI IEPBOTO U BTOPOTO POJA.

15.0OBrekTnueckas peaknus. lleperexktuyeckas peakius. OBTETOU[-Has
auarpamma.

16.OMnupryeckre COOTHOLIEHUS, XapaKTePU3YIOLIHE 3BTEKTHUECKYIO TOUKY.

17.YpaBHeHuEe KpUBOH JIMKBUTyCA JIJIS1 UACAIBHOIO PacTBOPA.

18.IlpumeHeHne auarpaMM COCTOSIHUSI [IJIsl TOJYYEHUS MOHOKPHUCTAIOB M
TOHKHUX TUICHOK TBEP/IbIX PACTBOPOB.

19.ledexThl B KpUCTAIIaX.

20.3akoH geicTByrommMX Macc U A(PPeKTHBHBIE MapaMeTpbl KOHCTaHT
paBHOBECHS.

21.YcnoBus 3NeKTPOHEUTPAIBHOTH. JJOHOPBI U aKIIENTOPBI.

22.3aBUCUMOCTD KOHIICHTPAIIH IPUMECH OT TEMIIEPaTyphl.

23.3aK0OH JIEHWCTBYIOIMUX MacC JUII KOMIUIEKCOB. Pacuer KoHICHTpamuu
KOMIUIEKCOB 0€3 yueTa HOHU3AIINH.

24.00mee  ypaBHEHHE,  OINUCHIBAIOIIEE  3aBUCHMOCTh  PaBHOBECHOM
KOHIICHTpAIH Je(eKTOB HECTEXHOMETPUN B KPUCTAJIE OT TEMIIEPATypPhl U
TTaBJICHMS.

25.TepMmoHAMUKa TTOBEPXHOCTH pa3eia.

26.2On1eMeHTbl TEOPUH MOBEPXHOCTH pa3zjieinia. Y paBHeHue aacopouuu ['udoca.

4, MeToaudeckue  MaTepuasibl, ONpeaeasiloNiue  NMPOUEXYPbI
OLIEHUBAHUSA JOCTHKEHHUS] 3aIJIAHMPOBAHHBIX Pe3yJbTATOB 00y4YeHMSsI
Mo AMCHHUIINHE (MOAYJII0)

4.1. IlepeyeHb BONPOCOB, BLIHOCHUMbIX IK3aMeH

1. TlepBoe Ha4asi0 TEPMOJMHAMUKHN. BHYTpEHHSISI SHEPTUS UI€ATBHOTO ra3a

Y TBEPJIOTO Tea.

OHTanenus U ee GU3NIeCKU CMBICIL.

TennoeMKoCTh MPU MOCTOSHHOM JaBJICHUHU U 00BbEME.

4. Obpatumbie U HeoOpaTuMeIe, CaMOIIPOU3BOJIbHBIE 17§
HECaMONPOU3BOJIbHbIE TEPMOJUHAMUYECKHE Tpoliecchl. DopMynrpoBKa
Broporo Hadasia TepMOAMHAMUKH.

5. U3meHenue sHTponuu TpH (Pa3oBBIX NPEBpaIEHUAX. DHTPOMUS MpHU
HEOOpaTUMOM TIpoIIeCCE.

6. CBoOOgHAast SHEPTHUsI CUCTEMBI MPU MTOCTOSSTHHOM 00beME U JJaBJICHUH.

7. CoOTHOIIIEHUS MEKTY HEKOTOPBIMHU TEPMOIMHAMUYECKIMHU
BEITUYMHAMU.

8. Cratuctudeckass WHTEPHIpPETALUS DSHTPONUU. ODHTPOMHUS CMEIICHUS
pacTBOpOB (KOH(UTYpaIIHOHHAs ).

9. DHTpomnus KOAeOATeILHOTO JABUKCHUS.

10.2OxcnepuMeHTAIBHOE OTIPEICTICHUE YPHTAIBITUNA U SHTPOIIUH.

11.TpeTbe HaUaIO TEPMOJIUHAMUKH.

w N
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12. TepMoguHaMUyYeCcKie TMOTEHIMAAbl W PABHOBECUS B 3aKPBITBIX U
3aKpBITHIX CHCTEMAaX.

13.I1octynat Ilnanka u cieacTBUS TPETHEro Havaja TEPMOTUHAMUKH.

14. TepmoauHaMHUYECKHE TOTEHIUAIBL.

15.CBs13b MEXly HUMH, UX TPOU3BOJIHBIE.

16. XuMuyecknii moTeHIMan. XUMHIECKOE paBHOBECHE.

17.KoHCTaHThl XUMUYECKOTO PAaBHOBECHS.

18.IToHsiTHE TEPMOIMHAMUYECKOTO CPOJCTBA. Mepa cpojcTBa 1mo

19.I'u66¢cy u I'eapMroypiry

20.Bpruncnenue napuuaibHbIX MOJIbHBIX BETUYHH.

21.UneanwHbie pacTBOpHl. HenaeanbHbie pa30aBieHHbIE paCTBOPBI.

22 KoHUEHTpallMOHHbIE pacTBOpbl. M30BITOYHBIE TEpPMOJUHAMHYECKHE
BEJIMYMHBI.

23.KBazuxumudeckasi TpaKTOBKa PaCTBOPOB.

24 .IlpuMeHeHne KBa3MXUMUYECKOW TEOPHH K HACATbHBIM M PETyISIpPHBIM
pacTBopam.

25.®a3oBbIc paBHOBECHSI.

26.DHTpomnus TIaBJICHUS IOTYTPOBOIHUKOB. J{narpamma suepruu [ mb6ca —
COCTaB IS IBYX KOMIOHEHTHBIX CHCTEM.

27.®a30BbIe peBpaiieHus. Da3oBbie mepexoasl IEPBOro U BTOPOTO PoOJa.

28.luarpammbl (ha30BOro paBHOBecHsl (Auarpammbl cocTosiHus). [IpaBuio
da3 I'nd6ca.

29.0BrekTHueckas peakuus. lleperexktuyeckas peaxkuusi. IBTETOMAHAs
TuarpaMma.

30.luarpamma Juisi KOHTPYPHTHOTO M HWHKOHTPYSHTHOTO IUIaBJICHUS
MertacTabuibHas ¢asa.

31.OMmupuveckie COOTHOIIEHUS, XapaKTepPU3YyIOIIUe JBTEKTHUECKYIO
TOUKY.

32.YpaBHEeHHE KPUBOIl IMKBHUIyCA JIJIsl HIICATHHOTO PacTBOPA.

33.Pacuer kpuBOil TMKBHIyCA.

34.PacTBOpUMOCTH KOMITOHEHTA B Pa3HBIX (ha3ax.

35.bunapusie cuctemsl 3iemeHToB I u V rpynn. CBobonHas sHeprus
OMHApPHBIX CUCTEM.

36.CpaBHeHUE AHarpaMM COCTOSIHHSI Pa3JIMYHOTO THUIIA.

37.IlpumeHeHne quarpaMM COCTOSIHUS JUJISl TTOJy4YE€HUsI MOHOKPHCTANIOB U
TOHKHUX IJICHOK TBEPJABIX PACTBOPOB.

38.BiusiHe MOMIOKKM M Marepuaiga pacTBOPHUTENS Ha  MPoIiecce
JKUJIKOCTHOM DIIMTAKCHH.

39.ledbexTsl B KpHCTaLIaX.

40.3akoH geicTByromux Macc W d(h(eKTHBHBIE MapaMeTpbl KOHCTAHT
paBHOBECHSI.

41.KoHCTaHTBI paBHOBECHS C yUE€TOM Ipollecca HOHU3ALIUU.

42 .Ouneprus depMu — XUMUYECKUUA MOTEHIMA 3JIEKTPOHOB B TBEPABIX
Tenax.

43.Y cnoBus AAEKTPOHEUTPATLHOTH. JIOHOPHI M aKIIENTOPHI.
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44, 3aBUCUMOCTb KOHIIEHTPALIMU IPUMECHU OT TEMIIEPATYPBHI.

45. Accoraniis  JeEKTOB, HUX  KOMIUIEKCHI B DJIEMEHTapHBIX
MOJIyIIPOBOJHUKAX T€PMAHUS U KPEMHHS.

46.3aK0H JEHCTBYIOIIMX MacC JUIsi KOMILIEKCOB. PacueT KoHIIEHTpaiuu
KOMILJIEKCOB 0€3 yueTa HOHU3ALUY.

47.Jlebextel B TepMaHUM W KpeMHHUU. HapylieHuss CTeXHOMETPHH.
JledexTsl.

48.00mee ypaBHEHHE, OIMCHIBAIOIIEE  3aBHCHUMOCTb  PaBHOBECHOU
KOHIIEHTpauuu  J1e(EeKTOB  HECTEXMOMETPUM B  KpHUCTaule  OT
TEMIIEpaTypbl U 1aBJICHU.

49.0r1o0paxeHrne HapyIIeHUs CTEXMOMETPUN Ha IUarpaMMax CO-CTOSIHUS.

50.TepMoarHaMUKa MIOBEPXHOCTHU pa3zea.

51.OnemMeHTBl TEOpUM TIOBEPXHOCTH pas3jena. YpaBHEHHUE ajcopouuu
I'n66ca.

52.Bnusinue AUCIOKaIuii Ha paCTBOPUMOCTh TPUMECHBIX aTOMOB. BHemiHee
Y BHYTPEHHE reTTEPUPOBAHUE.

53./1Be cxeMbl popMHupoOBaHUS BHYTPEHHETO reTTepa. [Ipenenurarsl.

4.2 O0pa3ubl OMJ1€TOB HA IK3aMEeH

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Nel
Juctnummna: TKC. DK3AMEH

Cnenuansaocte OU3UKA

1. Tleproe Hayano TepMOAMHAMUKH. BHYTpEHHsISI SHEPIUsl UICATBHOIO ra3a
U TBEPAOIO Tena.

2. Jlmarpammsbl (a30BOro paBHOBECHs (IuarpamMMbl COCTOsHUS). [IpaBuio
(a3 ['ubOca.

3. BiusiHWE QMCIOKAIMIA HAa PACTBOPMMOCTH IIPUMECHBIX aTOMOB. BHerHee

U BHYTPEHHE reTTEpUPOBAHUE.
YTBEPXJAIO

« 20 » ssBaps 2018r. 3aB. Kadenpoii

UHI'YIICKHUH I'OCYJIAPCTBEHHBI YHUBEPCUTET

BUJIET Ne2
Jucoumnmunra: TKC. 9K3AMEH

Crnenuansaocts OU3UKA
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1. DHranenus u ee GU3NIECKUI CMBICII.

2. DBrekTHdeckas peaknus. [lepeTekTmueckas peakius. OBTEKTOMIHAS
yarpaMma.

3. DneMeHThl TEOpUHM TIOBEPXHOCTH pasfena. YpaBHEHHE aIcopOuuu
I'u66ca.

YTBEPXJIAIO

« 20 » suBaps 2018 r. 3ag. Kadenpoit

UHT'YIICKHUH T'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Ne3
Jucnunnuna: TKC. 9K3AMEH

Cremuansaocts OU3UKA

1. TemnoeMKOCTh MPH MOCTOSHHOM JABJICHUU H 00BEME.
2. JlmarpamMma Juii KOHIPYIHTHOTO ¥ HMHKOHTPYIHTHOTO IUIaBJICHUS
[TpumeHeHne muarpaMM COCTOSHHMS IS TTIOJTyYeHUs] MOHOKPHCTAILIOB
1 TOHKHX ITIJICHOK TBEPABIX paCTBOPOB.
3. MeracrabunpHas dasza.
YTBEPXIAIO

« 20 » suBaps 2018 r. 3aB. Kadenpoit

UHI'YIICKHUH T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne4
Hucrtummmnaa: TKC.  OK3AMEH
Cnenuansaocte OU3UKA
1. OOGpatumsbie u HeoOpaTuMmbie, CaMOITPOU3BOJIbHBIE u

HECaMOTPOU3BOJIbHBIE TEPMOJIUHAMUYECKHE Mporecchl. PopMyIHpOBKa

BTOPOI0 Hayasia TePMOJTUHAMUKH.

HedekTsl B KpHucTaILIaX.

3. OOmee ypaBHEHHE, OINMKCHIBAIOIIEEC  3aBUCUMOCTh  PaBHOBECHOM
KOHIICHTPAIMH JePEKTOB HECTEXHOMETPUH B KPUCTAILIE OT TEMIIEPATYPhI
1 JaBJICHUA.

N

YTBEPXJAIO

« 20 » ssaBabps 2018 . 3ag. Kadenpoit

UHI'YIUICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne5
Jucoumnmunra: TKC. 9K3AMEH

CremmansHocts PU3UKA

1. V3MeHenue SHTponHH TpU (Ha30BbIX TNPEBpAIICHHUSIX. DHTPONHS MpU
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HEOOpaTHUMOM ITpoIiecce.

YpaBHeHUE KPUBOH JIMKBUYCA JIJISl UIEATBLHOIO PacTBOpA.

3. 3akoH JEHCTBYIONIMX MacC Uil KOMIUIEKCOB. PacyeT KOHIIEHTpalu
KOMILJIEKCOB 0€3 yueTa HOHH3AINH.

N

YTBEPXJIAIO

« 20 » suBaps 2018 r. 3ag. Kadenpoit

UHIT'YIICKHUHA T'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Neé6
Jucnumnuna: TKC. 9K3AMEH

Cnenuansaocts PU3UKA

1. CobGoaHasi 3HEPTHs CUCTEMBI TIPH TIOCTOSIHHOM 00bEME U JaBJICHHU.

2. DBTekThyeckas peakuus. [lepeTexTwyeckas peakius. DBTEKTOHMIHAS
JHarpaMma.

3. Pacuer xpuBoii JIUKBUIYCA.

YTBEPXJIAIO

« 20 » gaBaps 2018 . 3ag. Kadenpoit

UHT'YIHICKUHA T'OCYJAPCTBEHHBIA YHUBEPCUTET

BUWJIET Ne7
Jucnummaa: TKC O9K3AMEH

Cnenuansaocte PU3UKA

1. CooTHOUICHUS MEXYy HEKOTOPHIMU TEPMOJMHAMUYECKUME BETHINHAMHU.
2. PacTBOpMMOCTH KOMIIOHEHTA B pa3HbIX (ha3ax.

3. YcioBus 3eKTPOHEHTPAIBLHOTH. [JJOHOPBI U aKIIENTOPHI.

4

YTBEPXJAIO

« 20 » suBaps 2018 . 3aB. Kadenpoit

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Ne8
Jucoumnmuna: TKC. 5K3AMEH

Crnenuansaocts OU3UKA

1. Craructuueckass WHTEPHPETAIlAS DJHTPOMHH. OHTPOIHS CMEIICHUS
pacTBOpoB (KOH(UTYpATOHHAS).
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2. BrwusHHE MOMIOKKY M MaTepHaia pacTBOPHUTENS Ha MPOLIECC )KUAKOCTHON
AMUTAKCHHU.
3. OtobpakeHre HapyLIEHUs CTEXHMOMETPUU Ha
JMarpaMMax COCTOSTHHSI.
YTBEPXJIAIO

« 20 » suBaps 2018 r. 3aB. Kadenpoi

UHT'YIICKHUHA T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne9
Jucoumnmunra: TKC. DK3AMEH

Cnenuansaocte PU3UKA

1. TIlepBoe Hauano TepMOAUHAMUKHU. BHYTpeHHSS SHEpPrusi naealbHOro Trasa
U TBEPIOIO Tela.
2. OsprekTtHyeckas peakius. [leperekTmueckas peakmus. OBTEKTOWIHAS
quarpamMmma.
3. 3akoH peHcTBylOmMX Macc W AS(PQEKTHBHbIE NapaMeTpbl KOHCTaHT
paBHOBECHS.
YTBEPXJAIO

« 20 » suBaps 2018 r. 3aB. Kadenpoit

UHI'YIICKHUH I'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUWJIET Nel0
Juctnummna: TKC. DK3AMEH

Cnenuansaocte OU3UKA

1. V3menenwe sHTponum mpu (a30BBIX MPEBPALICHUSAX. JHTPOIUS TIPH
HEOOpaTHUMOM ITpoIiecce.
2. KoHCTaHTBI paBHOBECHS C yYETOM IIPOIECcCa HOHU3ALNH
3. Dueprus ®PepMu — XUMHUYECKUM MNOTEHLHMAN 3JEKTPOHOB B TBEPABIX
Tenax.
YTBEPXIAIO

« 20 » guBaps 2018 r. 3ag. Kadenpoit

HUHT'YIHICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Nell
Jucnumnmuna: TKC. 5K3AMEH

CremmansHocts PU3UKA

1. HepBoe Ha4YaJI0 TCPpMOJAWUHAMUKH. BHYTpCHHFIﬂ OHEprus uACaJIbHOro ra3a
1 TBEpPAOIo Tejia.
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2. JlmarpamMMmbl (ha30BOTO paBHOBECHs (quarpamMmbl coctosiHus). [IpaBuio
(a3 I'n66ca.
3. BrnusHue aucnmokarii Ha pacCTBOPUMOCTh MPUMECHBIX aTOMOB. BHerHee
Y BHYTPCHHE TeTTCPUPOBAHNUE.
YTBEPXJIALO

« 20 » suBaps 2018 r. 3aB. Kadenpoi

UHT'YIICKHUH T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel2
Hucoumnmunra: TKC. 9K3AMEH

Cnenuansaocte PU3UKA

1. Dwnramenus u ee GUNIESCKUA CMBICTT.

2. DBTekTHyeckas peaknusa. llepeTexThueckas peakius. OBTEKTOHIHAS
auarpamma.

3. DieMeHTHl TEOpHH TIIOBEPXHOCTH pasfena. YpaBHEHHE aICOpOIHU
I'u66ca.

YTBEPXIAIO

« 20 » gaBaps 2018 . 3ag. Kadenpoit

UHT'YIHICKUHA T'OCYJAPCTBEHHBIA YHUBEPCUTET

BWJIET Nel3
Jucoumnuna: TKC. 9K3AMEH

Cremuansaocte OU3UKA

1. TermroeMKOCTh NP MOCTOSIHHOM JIaBJICHUH U 00BEME.
2. Jlmarpamma Juii KOHIPYIHTHOTO M HMHKOHTPYDHTHOTO ILIaBJICHUS
[MpuMeHeHne auarpaMM COCTOSIHUS ISl IOJTYYEeHUS] MOHOKPUCTAIIIOB
Y TOHKHX TUICHOK TBEPJIbIX PACTBOPOB.
3. MeracrabunbHas dasa.
YTBEPXIAIO

« 20 » suBaps 2018 . 3aB. Kadenpoit

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Nel4
Jucoumnmuna: TKC. 5K3AMEH

Crnenuansaocts OU3UKA

1. OOGparumbie u HEOOpaTUMbIE, CaMOTIPOU3BOJILHBIC u
HECaMOIIPOU3BOJIbHBIE TEPMOIAMHAMUYCCKHE Tpoliecchl. DopMynupoBKa

16



BTOPOTO HAaYaJIa TEPMOJINHAMUKH.

JedekTsl B kprcTamax.

3. OOmee ypaBHEHHE, ONKCHIBAIOIIEE 3aBUCHUMOCTb  PaBHOBECHOM
KOHIICHTPAIUH Ie(DEKTOB HECTEXUOMETPHUH B KPUCTAJIIC OT TEMIICPATyPhI
W JIaBJICHUSL.

N

YTBEPXJIAIO

« 20 » suBaps 2018 r. 3ag. Kadenpoit

UHT'YIICKHUH T'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel5S
Jucnumnuna: TKC. 5K3AMEH

Cremuansaocts OU3UKA

1. U3meHenue SHTponHuM TpU (a30BBIX NPEBPALICHUSIX. ODHTPONHA MpU
HeoOpaTHMOM TIpolIecce.
2. YpaBHeHHWE KPHBOH JIMKBHIYyCa AJIS UACATHHOTO PacTBOpa.
3. 3aKkoH JEHCTBYIONIMX MacC Il KOMIUIEKCOB. PacyeT KOHIICHTpaluH
KOMIIJICKCOB 0€3 yueTa HOHH3aL1H.
YTBEPXJAIO

« 20 » suBaps 2018 r. 3aB. Kadempoii

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Nelé
Jucnummuaa: TKC. DK3AMEH

Cnenuansaocte OU3UKA

1. CBobGoaHasi 3HEPTHs CUCTEMBI TIPU IOCTOSIHHOM 00beME H JaBJICHHU.

2. DOBTekTHyeckas peakuus. [lepeTekThyeckas peakius. DBTEKTOHHAS
quarpamma.

3. Pacder xpuBoii TUKBHUIYyCA.

YTBEPXJAIO

« 20 » suBaps 2018 . 3aB. Kadenpoit

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Nel7
Jucoumnura: TKC 9K3AMEH

Crnenuansaocts OU3UKA

1. CootHomeHus MEXAY HCKOTOPBIMH TEPMOJUHAMHWYCCKUMHU BECIIMYNHAMU.
2. PaCTBOpI/IMOCTB KOMITIOHCHTA B pa3HbIX (ba3ax.
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3. Ycaosus SHCKTPOHeﬁTpaHBHOTH. HOHOpBI " aKICIITOPLI.

YTBEPXJIAIO

« 20 » suBaps 2018 r. 3aB. Kadenpoi

UHI'YUICKHUA I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel18
Jucoumnmunra: TKC. 9K3AMEH

CremmansHocts PU3UKA

1. Cratuctuyeckass WHTEpHpETAWs SHTPONUH. OHTPONHUS CMEIICHUS
pacTBopoB (KOH(UTYpAITHOHHAS).

2. BnusHWe TOANOKKA W Marepualia pacTBOPUTENI Ha TIpoIlecc
JKHJIKOCTHOM SITUTAKCHH.

3. OtoOpakeHHE HAPYIICHUS CTEXUOMETPHH Ha TUarpaMmax COCTOSTHUS.

YTBEPXIAIO

« 20 » gaBaps 2018 . 3ag. Kadenpoit

UHT'YIUICKUHA T'OCYJAPCTBEHHBIA YHUBEPCUTET

BWJIET Nel19
Jucoumnuna: TKC. 59K3AMEH

Cremuansaocts PU3UKA

1. TIlepBoe Hayamo TepMOAWHAMHUKN. BHYTpEHHSS HEPrus UJI€anbHOTO ra3a
Y TBEPIOTO TeA.
2. DOBTekTHyeckas peakuus. [lepeTekTmyeckas peakius. DBTEKTOHHAS
TuarpaMma.
3. 3akoH peHcTByromuX Macc U 3(QEeKTHBHbIE NapaMeTpbl KOHCTaHT
PaBHOBECHSI.
YTBEPXJAIO

« 20 » guBaps 2018 r. 3ag. Kadenpoit

HUHT'YIHICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Ne20
Jucoumnmuna: TKC. 5K3AMEH

CremmansHocts PU3UKA

1. H3smenenue sHTponmuu TpH (Ha30BBIX NPEBPAIICHUSAX. ODHTPONHS MpPH
HEOOpaTHUMOM IIpoliecce.
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2. KoHCTaHTHI paBHOBECHS C YYETOM IMPOIIECCa HOHU3AIMH
3. Dueprus depMu — XUMHUYECKUIM TOTEHIMAN 3JCKTPOHOB B TBEPIBIX
Teax.
YTBEPXJIALO

« 20 » suBaps 2018 r. 3aB. Kadenpoi

Ixana M KPpUTEPHHU OLEeHKH UTOTOBOI aTTecTaluM B (hopme 3K3amMeHA

Ornenka YpoBeHb OO6mue TpeboBaHuUs K pe3ybTaTaM aTTEeCTAlllA B
(6ammbn) cthopmupoBanH | popme 3auera
0CTH
KOMITIETEHIIUM
«3auteHo» | Bricokuit Teopetnueckoe coaep:kaHue Kypca OCBOCHO
YpOBEHB MOJTHOCTHIO 0e3 TIP00eI0B WX B IEJIOM, WIIH OOJIbIIEH
(61-100) 9acThI0, HEOOXOIUMBIE TPAKTUIECKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHajioM c(HOpMHUPOBaHBI UIH B
OCHOBHOM C(hOPMHPOBAHBI, BcE I OOJIBITUHCTBO
OTJITHO IPeyCMOTPEHHBIX paboueil MporpamMMoil yueOHbIX
3aJaHU{ BBIIOJIHEHBI, OTACIbHBIC U3 BBHIIOIHEHHBIX
3a/laHui coAepIKaT OUTHOKH
ba3oBslii Teopernueckoe coepxaHue Kypca OCBOEHO B
YPOBEHb 1esioM 6e3 npo6eoB, He0OXOAUMBIE IPAKTHYECKHE
HaBBIKH pabOTHI ¢ OCBOCHHBIM MAaTEPUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI, MPEIYCMOTPEHHbIE
paboueii yueOHOM mporpaMMoii yaeOHbIe 3adaHus
BBITIOJTHEHBI C OTAEIbHBIMA HETOUHOCTSIMU, KAUeCTBO
BBITIOJTHEHHsT OOJILIIMHCTBA 331aHUI OLIEHEHO YMCIIOM
0aJuIoB, OJTU3KUM K MAKCUMYMY.
MunuManbHbINH Teopernueckoe coaepkaHue Kypca OCBOCHO
YPOBEHD 0oJIbIIIel YacThIO, HO POOETBbl HE HOCST
CYIIECTBEHHOTO XapakTepa, HeoOX0JIMbIC
MPaKTUYECKUE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepHrajJoM B OCHOBHOM c(hOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHon
NPOrpaMMoii y4eOHBIX 3aaHUI BBIOJIHEHBI,
OTJeNbHBIC U3 BHIMOJHEHHBIX 3aJaHdi colepKar
OLIMOKH.
«He KOMITICTCHIIH, Teopernueckoe coaepkaHue Kypca OCBOCHO
3aYTEHO» 3aKpeIUIEHHbIC 32 | YACTHMYHO, HEOOXOIUMbIE HAaBBIKK PaOOTHI HE
JWCLIUTIIMHOH, chopMHUpOBaHbI MK cHOPMHUPOBAHBI OTACIBHBIE U3
(Menee 61) IIK-2, I[IK-5 HUX, OOJBIINHCTBO MPEIYCMOTPEHHBIX padoueit
HecopMHUpOBaH | y4eOHOI MPOrpaMMoii 3aIaHUi He BBITIOIIHEHO JIN0O
BI BBITIOJTHEHO C TPYOBIMH OIITHOKaMH, KAYECTBO UX
BBITIOJTHEHHS OLICHEHO YHCIIOM OAIIOB, OJIM3KUM K
MUHHMYMY.

19



