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1. Ilepedenb NJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOorpaMMe HHIMKATOPAMH A0CTHKEHHS

KOMIIETeHIM A

@®opMupyeMasi KOMIETeHIUS
(c ykazaHueM Ko0/12)

OIIK-13. Cnocoben
MPUMEHSTh HaBBIKU
pa3paboTKu CUCTEM IO
00€eCcreYeHNI0 SKOJIOTHYECKON
Y IPOMBIIIUICHHOMN
0€30MacHOCTH NpU
MIPOU3BOJICTBE PabOT MO
JKCILTyaTallMOHHOW pa3BeJIKe,
n00bIYe U epepadboTKe
MOJIC3HBIX NCKOMAEMBIX, B TOM
YHCclie TIPU OCBOEHUHU PECYpPCOB
nrenbQa Mopeil 1 OKEaHoB,
CTPOUTENILCTBY H
IKCIUTyaTaIMH ITOA3EMHBIX
00BEKTOB

Kon n nHaumeHnoBanue
HHIMKATOPA JOCTUKEHU S
KOMIIETeHIH U
OIIK-13.1. Ucnonb3yeT
TEOPETUUECKHUE U
METO/I0JIOTUYECKHE OCHOBBI
WCIIOb30BAHUS
HOPMAaTUBHBIX JOKYMEHTOB
10 00ECTIEUEHUIO
JKOJIOTUYECKOU U
IIPOMBILLIICHHOU
0€30MMacHOCTH NPU
MIPOU3BOJICTBE pabOT

Pe3yabTaThl 00yueHus M0
AMCUUINJIMHe (MOLYJII0)

OO06yuaromuiics T0KEH:
3HATh KJIACCHU(PHUKAIHIO
(a30BBIX 1EPEXOJIOB; TEOPHIO
(azoBbIxX nepexonoB JlaHnay;
MaclTabHYO TEOPUIO
KPUTHYECKUX SIBIICHU;
OCHOBHBIE CBOMCTBA
pPacTBOpOB; TUIIOTE3Y
U30MOP(HOCTH NEPEXO0B;
OCHOBHbBIE YPaBHEHHUS
COCTOSIHUS, UCIIOJIB3YIOLINECS
IIPY ONMCAHUH CBOWCTB
pacTBOPOB B HHKEHEPHOH U
Hay4HOH IIPAaKTHUKE; CBOMCTBA
pacTBOPOB YIJIEBOIOPOAOB U
CIOCOOBI MX TEOPETHUECKOIO
ONMCAHHUS

OIIK-13.2. [Ipumensier
3HaHUS pa3paboTKu
MEPONPUATUH 110
co0roieHNI0 TpeOOBaHUI
HOPMAaTHUBHBIX JTOKYMEHTOB
110 00ecreyeHuo
JKOJIOTUYECKOU U
MIPOMBIILIIEHHOU
0€3011aCcHOCTH MU
MIPOU3BOJICTBE paboOT

OO0yyaromuiicst TOJIKeH:
YMETh OPUEHTHUPOBATHCS B
MHOT000pa3uu $a3oBbIX
NIEPEX0JI0B B MOJICIIBHBIX
CUCTEMax U B CMECSIX
YTII€BOJOPOIOB; MOTy4YaTh
TEOPETUYECKHE COOTHOIIICHUS
TUTSL XapaKTEPUCTHK
KHUJKOCTEH B OKPECTHOCTHU UX
KPUTHUYECKUX TOUYEK U TOUCK
nepexo/ia )KUJIKOCTh-TIap

OIIK-13.3. Opranuzyer
po¢eCCUOHATBHYIO
NesITeIbHOCTD C Y4ETOM
HOPMATHBHBIX JIOKYMEHTOB
10 00eCIeYeHHIO
JKOJIOTHYECKON U
IIPOMBILLTICHHOU
0€30MMacCHOCTH NPU
MIPOU3BO/ICTBE paboT 1o
AKCIUTyaTallMOHHOW pa3BeIIKe,
n00bIYe U epepadboTKe
TOJIE3HBIX MCKOTTAEMBIX

OOyyvaromuiicst TOMKeH:
BJIQJIETh HaBBIKAMH T1O
OTIpeJIeJIEHUI0 TUIIOB
(ha30BbIX qUarpamm
pPacTBOPOB YIJIEBOJOPOIOB;
KJIACCU(PUKALIMH U ONTUCAHUS
MOBEJICHUS TPUPOTHBIX
PacTBOPOB YIIIEBOIOPOJIOB

2. lenn 1 MecTO IMCHUIINHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

HeJ'II/I HU3YUCHUS JUCHUIIIINHBI:



O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHBIMH IIPEICTaBICHUSIMHU O (ha30BBIX Iepexoaax u
KPUTHUYCCKHX SIBICHUSAX, C PABHOBECHBIMH U JIMHAMHUYECKIMH CBOMCTBaMH KOHJICHCHPOBAHHBIX
cpen U yriyOJaeHus 3HaHUH, TOTYYEHHBIX MPH YTCHUU O0IIMX KypCOB (pU3HKH.

Hucuurnnuna uzydaercst Ha 6 kypce B 11, 12 cemecrpax

3. O0beM JUCUMITIMHBI (MOXYJIsS]) B 3a4€THBIX eIMHUIIAX ¢ YKa3aHHMEeM KOJIUYecTBa
aKaJeMH4YeCKHX WJIH ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4aroIuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEIbHYIO
padoTy 00y4arImuXxcs

O6mmast Tpy10eMKOCTh (00beM) TUCIUILTUHBI cocTaBiisgeT 108 akan. 4.

Bcero yacos
O0beM TMCUMTLTHHBI 3aounas popma
o0yueHust
OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIo aBaTesiem:
JIEKITNI 8
MIPaKTUYECKUX (CEMMHAPCKHUX ) 16
apyrue Gopmbl KOHTaKTHOH padoTsl (PKP) 0,2
Y4eOHbIX YacOB Ha KOHTPOJIb (BKITIOYAst Yachl MOJATOTOBKH): 3,8
Qg epeHIIMPOBAHHBIN 3a4eT
VY4eOHbIX 4aCOB Ha CAMOCTOSITENIbHYIO PAa0OTy 00yUaroIIMUXCs 80
(CP)
@opMbI KOHTPOJIS Cemectpsl
QG epeHIIMPOBaHHBINA 3a4eT 12

4. Conep:xkanue TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKMX YaCOB U BHUI0B Y4eOHBIX
3aHATHI

4.1. Pazaebl TUCHUNIMHBI M TPYAOEMKOCTD I10 BUJIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buabl y4eOHbIX 3aHATHI, BKIIOYAS
e Haumenosanue pasiena / CaMOCTOSITeIbHYIO pa6oTy 00y4aroIuxcs u
n/n TeMbl JMCIUILTHHBI TPYNOCMKOCTS (B Hacax)
KonTakTHas padora ¢ npenogaBarejem CP
Jlek IIp/Cem Jlad
1 8 16 0 80
1.1  WneanbHslii ra3, ra3 Ban-nep- 1 2 0 12
Baanbca, kpuTnueckas Touka
1.2 Teopus (a3oBbIX Mepexoa0B 1 2 0 12
Jlannmay
1.3 MacmrabHas Teopus 1 2 0 12
KPUTHYECKHX SIBICHUM
1.4  Kpurtuueckue siBieHUs B 1 2 0 12
pacTBopax
1.5 DOkcnepuMeHT B KpUTHYECKOMN 2 4 0 16
o0nactu
1.6 | ®a3oBbIe IEPEXO/IBI IEPBOTO 2 4 0 16




pona

HToro

8 16 0 80

4.2. Coaep:xanue JTUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc mpakTudeckux/ceMuHapCKUX 3aHATUN

Ne

1.1

1.2

1.3

1.4

1.5

1.6

HaumenoBanue
pasaesa / TeMbl
JACHUATINHBI

WUneanpHblii ras, ra3

Ban-pnep-Baanbca,
KpUTHUYECKAs TOUKA

Teopust da3oBbIx
nepexooB Jlannay

MacmrraGHast Teopust

KPUTHYCCKHUX SIBJICHHI

Kputnueckue siBinenus

B pacTBOpax

OKCIIEpUMEHT B

KpUTUYECKOU 00JacTu

da30BbIE IEPEXOABI
IIEPBOTO poJa

Conep:xanue

TepMoanHaMHUUYECKHE HEPABEHCTBA U TEPMOIMHAMUYECKAs
ycTtonuuBocTh. Henneanbuslii ra3. YpaBuenue Ban-nep-Baanbca.
[pyrue ypaBHEHUs COCTOSIHUS HEUIEAIbHOI O ra3za. Kpurtnueckas
TOouKa. YpaBHeHHe BaH-nep-Baanbsca u kputudeckue napameTpsl.
YpaBHEHHE COOTBETCTBEHHBIX COCTOSIHUN. TepMoInHaMUIEeCKue
HEpaBEHCTBA B OMHAPHBIX pacTBopax. Kputnueckue Touku B
OMHApHBIX PacTBOPaAX

ITapamerp nopsinka u cummerpus. Pasnoxenune Jlannay.
OcHoBHble pe3ynbTarhl Teopun Jlannay. CpaBHeHue ¢
SKCIIEPUMEHTOM. TepMoauHaMudecKast Teopus (GIyKTyarui.
Koppensuuonnas gynkuus Gaykryaunii napamerpa nopsjaka.
Panuyc xoppensiuyy. AHOManus TEMIOEMKOCTH B paMKax TEOpUU
Opuureiina-lepauke. MexdazHoe HaTsDKEHHE B PaMKax TEOPUHU
CaMOCOTJIaCOBAHHOI'O TOJISI.

MacuraGHble pa3MepHOCTH (U3NIECKUX BETUYNH U KPUTHYECKHE
nokasareny. CBs3b TEPMOAMHAMUYECKUX IIPOU3BOIHBIX U
KoppensaTopoB. OLeHKa BbICIIUX KOPPEIATOpoB. Pa3noxeHue
MacIITaOHBIX (PYHKIHHI B 00JaCTH cIa0bIX U CUJIBHBIX MOJICH.
[Tapamerpuueckoe ypaBHEeHUE COCTOSIHUSL. JIMHEHas MO/IENb.
ITonnpaBKM K aCUMIITOTUYECKUM 3aKoHaM. Kputnueckune
AMIUIUTY/BI.

ITepexon oT M30MOP(PHBIX K IKCTIEPUMEHTAIILHBIM [IEPEMEHHBIM.
BripakeHus SKCIEPUMEHTAIBHO U3MEPSIEMBIX BEJINYUH YEPE3
n3oMopdHbIe IepeMeHHbIe. J[Ba BU1a paBHOBECHSI B OMHAPHBIX
pacTBopax (»KHIKOCTb-Ta3 U )KUJIKOCTb-KUIKOCTB).
Knaccugukanus ¢a3oBoro noBeneHus o xapakrepy NoBeACHUS
KpUTHYECKOTrO JIoKyca. [lorpaHndHble KpUBBIE U KPUBBIE
cocymiecTBoBaHus (a3 B OMHapHbBIX pacTBopax. M3omopdHoe
YPaBHEHHE COCTOSIHUS PaCTBOPOB B KPUTHUECKHUX TOUKAX.
[IpruMeHeHne K peaibHbIM ra30KOH/I€HCATHBIM CMECSIM.
HckaxeHus XxapakTepa aHOMAJIUN U3MEPSIEMbIX BETNYNH
Pa3IMYHBIMHU BO3MYIIEHUSIMH (IIPUMECH, TPaBUTALIMOHHBII

3 eKT, rpaAMeHThl TEMIIEPATyphl, HEPAaBHOBECHOCTH ).
OcobenHocTr 00padOTKHU HEAHATTUTUYECKUX 3aBUCUMOCTEH.
Hcnonp30BaHne CBOMCTBA OAHOPOJHOCTH TEPMOJANHAMUYECKUX
BennurH. Onpeenenrne KpUTHUECKUX ToKa3aTeslel aMIuIUTY/I.
ITepeHOpMHpOBKA KPUTHUECKUX TIOKA3aTENIEH B PaCTBOPAX.
[TpoBepka AHAMHYECKON MacIITaOHON TEOPHH.

Teopus Jlangay ans ¢azoBbix nepexonos 1-ro pona. [Ipumepst
¢a3oBbIX MepexooB 1-ro posra. PazoBble NEPEXObI B KHUIKUX
KpUCTaJlJIaX: HEMaTHUKU, CMEKTHKHU. B3anMopeiicTBue napamMeTpos
nopsiaka. Kputrueckre TOUKH BBICILIETO NOPSIKA:
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OuMKpHUTHYECKasl, TPUKPUTHYECKas!, MOTMKpUTHYecKas. Pa3oBbie
nepexo/bl B pactBopax He4-He3.

Kypc nekimonHbIX 3aHsITHI

Ne

HaumeHoBaHue
pa3aeJia / TeMbl
AUCHUILIUHBI

Conep:xkanue

1.1

WUneanpHblii ras, ra3
Ban-pnep-Baanbca,
KpUTHUYECKAs TOUKA

da30Bble IPEBpAIlCHUs B IIpolieccax pa3paboTKu U
HKCIUTyaTal[M1 Fa30KOHAEHCATHBIX U HE(PTAHBIX MECTOPOXKICHHUH.
WneanbHblii ra3 - nepsas GpyHAaMEHTabHAS MOEIH (PU3HUECKOTO
cTpoeHust Mmarepun. OyHaMeHTaNbHbIN XapakTep MOJEIN
UJEAIBHOTO raza. Yuer HeuealnbHocTu. TepMoauHaMuueckue
HEPaBEHCTBA U TEPMOJAMHAMUYECKAsl YCTOWYMBOCTb.
Hewnneanbneiil ra3. Ypasuenue Ban-nep-Baanbsca. pyrue
YPaBHEHMsI COCTOSIHMS HeunJleallbHOro ra3a. Kpurndeckas Touka.
Crnenuduka rioy0oKo3aeralonux ra30K0H1eHCaTHBIX
MecTopokaeHui. Kputuueckas Touka - HoBasi pyHJaMEHTaJIbHAs
MOJIeINb TUIOTHBIX (urron10B. Kputndeckas Touka u ha3oBbie
Hepexobl BTOPOTo pojia. AHAJIOTUU Pa3IMyHbIX (Ha30BBIX
[IePEX0/10B (CBEPXMPOBOIUMOCTb, CBEPXTEKYUECTb,
beppomarueTusm 1 T.11.) TepMoarHaAMUUECKUE HEPABEHCTBA B
KPUTHYECKOM TOYKE. Y paBHeHUE BaH-nep-Baanbca u
KPUTHYECKHE NTapaMeTphl. Y pPaBHEHHE COOTBETCTBEHHBIX
coctosiHul. TepMoguHaAMHUECKE HEPABEHCTBA B OMHAPHBIX
pactBopax. Kpuruueckue ToUku B OMHApHBIX pacTBOPAX.

1.2

Teopus dazoBbix
nepexonoB Jlangay

[Tapametp nopsinka u cummerpus. Pasnoxenue Jlangay.
OcHoBHbI€ pe3ynbTathl Teopuu Jlangay. CpaBHeHHE C
JKCrepuMEeHTOM. Pu3nueckasi NpUUMHA HapyLIEHUS TEOPUHU
Jlannay. TepmoauHamuueckas Teopust GIyKTyarui.
Koppensuuonnas Gyskius Gpaykryaunii napamerpa nopsaka.
Pamnyc xoppensauuu. [Ipupona KpuTHYECKOW YHUBEPCATBHOCTH.
AHoOMaJus TEIUIOEMKOCTH B paMKax Teopuu OpHIITEHHA-
[lepauke. Mexda3zHoe HaTsHKEHUE B paMKax TEOPUU
camocoryiacoBanHoro nois. Kputuueckas ancopouus. Kpurepuit
MPUMEHUMOCTH TEOPUU CaMOCOTIIACOBAHHOTO NOJIs (KpUTEpUil
['un36ypra).

1.3

MacmrabHas Teopus
KPUTHUYECKUX SIBJICHUI

['unore3a mMaciTabHON MHBapUAHTHOCTU. MaciiTaOHbIe
pasMepHOCTH (PU3MUECKUX BETMYUH U KPUTHUYECKHE TTOKA3aTEINH.
Konuenius yHuBepcaabHOCTH KPUTHUECKHX sIBICHUM. CBS3b
TEPMOJUHAMHYECKHUX IIPOU3BOAHBIX U KOPpeIATOpoB. OneHka
BBICILIUX KOPPENATOpoB. Pa3noxenne MactaOHbIX QyHKIUHN B
oOacTu cnalbIX M CUIIbHBIX Nosel. [lapamerpuueckoe
ypaBHeHUE cocTosiHus. JInnenHnas monens. [lonpaBku
aCUMITOTUYECKUM 3aKoHaM. Kputndyeckue aMIinTy sl
YHuBepcalibHble OTHOLIEHUS] KPUTUYECKUX aMILITUTY/.
JuHamuueckas MaciTaOHasi TEOpHsl.

1.4

Kputnueckue siBjaeHus
B pacTBOpax

['unote3a nzomopdHocTU. ['UnoTe3a nepeMenInBaHus MOJICH.
[Tepexoa oT n30MOP(HHBIX K IKCIIEPUMEHTATBHBIM IEPEMEHHBIM.
BoipakeHus 3KCIIEpUMEHTAIbHO U3MEPSEMbIX BEIMUMH Yepe3
n3oMopdHbIe IepeMeHHbIe. J[Ba BUIa paBHOBECHSI B OMHAPHBIX
pacTBopax (»KMAKOCTb-Ta3 U KUJIKOCTb-KUJKOCTB).
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Knaccudukanus ¢ha3oBoro nopeneHus mo xapakrepy noBeACHUS
KpUTH4yeckoro jJokyca. [lorpaHudnbie KpUBbIE U KPUBbIE
cocymiecTBoBanus (a3 B OuHapHBIX pacTBopax. M3omopdHoe
YPaBHEHUE COCTOSIHUS PACTBOPOB B KPUTHUECKHUX TOUKAX.
IIpuMeHeHune K peaabHbIM Ia30KOHICHCATHBIM CMECSM.

1.5

1.6

DKCIEPUMEHT B
KPUTHYECKON 00JIacTH

@®a30BbIE IEPEXOABI
IIEpPBOro poja

Kak peanuszoBarh SKCriepUMEHTANIbHBIE YCIOBUS HAOIIOICHUS
YHHMBEpPCAJIbHBIX KPUTHUUECKUX 3aKOHOB? VcKaykeHus Xapakrepa
AHOMAJIUI U3MEPSIeMbIX BETUYMH PA3IMUYHBIMU BO3MYIICHUSIMU
(mpumecH, rpaBUTAIIMOHHBIN 3((eKT, TpaTueHTsl TeMIepaTypsbl,
HEpaBHOBECHOCTH). OCOOEHHOCTH 00paOOTKH HEAaHATMTHYECKUX
3aBucuMoOCTel. Mcnonb30BaHue CBOMCTBA OTHOPOIHOCTH
TEPMOJMHAMHYECKUX BEIUYUH. Pe3yabTaThl SKCIIepUMEHTAIbHbBIX
HCCIICIOBAHUI PAaBHOBECHBIX U KUHETUYECKUX CBOMCTB
xuakocter. Onpenenenne KpUTHUECKUX MOKa3aTeNnel aMILTuTy/.
[TpoBepka paBHOBECHOH MaciTabHO# Teopuu. [lepeHopmMupoBKa
KpUTHYECKHX IoKa3aTenel B pactBopax. [IpoBepka
JTUHAMHUYECKOW MacIITaOHOU TEOPHH.

Teopus Jlannay aist ¢ha3oBeix mepexoaoB 1-ro pona. [Ipumepst
¢bazoBbIX niepexo10B 1-ro poaa. @a3oBbie MEPEXOIBI B JKUIKUX
KpHUCTaJlJIaX: HEMaTUKU, CMEKTHKU. B3anMmopelicTBue napamMerpos
nopsaka. Kpurruueckre TOUKY BBICIIETO MOPSIKa:
OMKpUTHYECKas, TPUKPUTHUECKAs, TOJUKpUTHUEcKast. Pa3oBble
nepexoibl B pactBopax He4-He3. Mcnionb3oBanue qoCTUKEHUI
¢u3uky $a3z0BBIX NEPEXOAOB IS H3YUCHHUS KOJUICKTHBHBIX
SBIIGHUH B IPYTrUX 00JACTSIX €CTECTBO3HAHMS (acTpodu3UKa,
¢du3uka Mopst 1 aTMOC(epbl, ONOJIOTUS K FIKOJIOTHS).



