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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nis ucnoiHeHusi B ouepeHoM y4eOGHOM roay

IIpencemarens MK
20 T

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucnonueHus B 20 -20 yueGHOM romy Ha 3aceJaHHU Kadeapsl

ITporokon oT 20 r. Ne
3aB. kadenpoit

Busuposanue PII/{ nJis1 MCIIOJIHEHHMS B OYepeHOM Y4eOHOM roay

IIpencenarens MK
20 r.

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogo0peHa ass
ucronuenus B 20 -20 ydeOHOM rony Ha 3aceaHuy Kadeapbl

[Iporokon ot 20 . Ne
3aB. kadeapoit

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHSI B 0UePETHOM YUeOHOM Toy

IIpencenarens MK
20 I.

Pabouas mporpamMmma nepecMoTpeHa, 00Cyx)aeHa u oo0peHa st
ucnionaeHus B 20 -20 yueOHOM rony Ha 3aceqaHuu Kadeapel

IIpotokon or 20 1. Ne
3aB. kaenpoit

Busuposanue PII/I 1iist ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas mporpamma nepecMoTpeHa, o0cyx/ieHa 1 0JJ0OpeHa Juis
ucrionHenus B 20 -20 y4yeOHOM rony Ha 3aceaHuM KageIpbl

IIpoTokom ot 20 1. Ne
3aB. kadeapoit



1. Mecto aucuumimnsbl B ctpykrype OITIOIT
JlucuuIuInHa OTHOCUTCS K 4acTH, (POpMUPYEMOI ydyaCTHUKaMU 00pa30BaTENIbHBIX OTHOLLICHUH

(b1.B.03./1B.01.05), stBisieTcsl TUCLMILIMHOMN 110 BBIOOPY /IS OCBOECHHUS CTYACHTAMH OYHOM (HOPMBI
oOyueHHUsl Ha YeTBEPTOM rojy 00y4eHHUs B CEbMOM CEMECTpPE, a CTyJIEHTaMU OYHO-3204HOI (hOpMBI
00y4eHHs Ha MATOM roJly OOy4eHHS B AEBITOM CEMECTpE.

I[HSI OCBOCHHUA OUCHUIUIMHBI CTYACHTBI MCIIOJIB3YIOT 3HAHUSA, YMCHHA U BUJAbI ACATCIILHOCTH,

chOpMHUPOBAaHHbBIE B TpoIecce M3YYeHHs TUucHUIUMH «Heopranuwdeckas xumus», «KpUCTATIIOXUMUSY,
«Dusnueckas xumusny, «MaremaTtukay, « THPOpMaTHKaY.

Hensamu ocBoeHust AMcHUIIMHBI «30paHHbIe I1aBbI XMMHH TBEPAOI0 Te1a» SABJISIOTCH:
® CHCTEMHOE OCBOEGHHE OCHOBHBIX  KpPUCTAJUVIOXMMHYECKMX  Kareropuit (uzomopdusma,
MopdoTponuy, noiuMoppuzMa) Ha COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU U SKCIEPUMEHTAIbHOMN
TEXHUKU;
e puoOpeTeHrEe NMPAKTUYECKUX HABBIKOB KOHCTPYHMPOBAHUS HOBBIX KPUCTAJUIMYECKUX COEIMHEHUI
U TBEPHABIX PacTBOPOB C BBIXOJOM Ha CO3JaHHE MATEPHUAIOB CO CHELUUAIbHBIMU W IIPAKTUYECKH
BaXHBIMH (DYHKIHSIMH.

3agaum IMCUMIJIMHBI:

®  U3YYCHHE B3aMMOCBSI3M MEXK]Y COCTaBOM, CTPOCHHUEM MU CBOMCTBAMHU TBEPABIX TEN JJISl PEIICHHS
TEOPETUUECKUX U MPAKTUUECKUX 3a7a4 [0 CO3JaHUI0 HOBBIX MAaTEPUATIOB;

® U3YYCHHE OCHOBHBIX KAaTETOPHIl KPUCTALIOXUMHUHM W (OPMHUPOBAHHME HA ITOW OCHOBE YMEHUS
OOBSICHSTh B3aUMOCBSI3b MEXJY XUMHUYECKHM COCTaBOM, CTPOCHHEM U (PU3NYECKUMHU CBOWCTBAMHU
KPUCTAJUTMYECKUX TEJ, MPEICKa3blBaTh NOBEACHUE TBEPJOro Teja MPU U3MEHEHUH BHEIIHUX YCJIOBUMN
(TemmepaTypsl, JaBIEHUs) U XMUMHYECKOTO COCTaBa CpEIbl, a TaKKe IOoKa3aTh, YTO OOpa3oBaHUE
TBEPABIX PACTBOPOB SIBISIETCS OCHOBHOM pa3pabOTKU U CO3/IaHUS MAaTEPUATIOB COBPEMEHHOMN TEXHUKU;
e  (GopMHPOBAHME TEOPETUUECKUX MPEACTABICHHUI 00 n3oMOphuU3Me U TOTMMOphU3ME COSTUHEHUH,
00pa3oBaHUM TBEPABIX PACTBOPOB M MPUPOAEC XUMHUUYECKOW CBSA3H KaK OCHOBBI IIEJICHAMPABICHHOTO
KOHCTPYHPOBaHUs, pa3pabOTKH U CO3JaHUS MAaTEPUAIOB CO CIEIUATbHBIMU U MPAKTUYECKU BaXKHBIMU

GyHKIUSMU.

2. Tlnanmpyembie pe3yJibTaThl 00yYeHHS MO JUCHHUILIMHE, COOTHECEHHbIE ¢ IIAHUPYEeMbIMHU
pe3yJbTaTaMu OCBOEHHSI 00Pa30BaTeJIbLHON MPOrpaMMbl (KOMIIETEHIIUSIMA ¥ WHANKATOPaAMH
AOCTHIKEHUS] KOMIIeTeHIH i)

IInanmpyemblie pe3yJbTaThbl 00y4eHHUsl 0 TUCHHUIIIMHE HaumeHnoBanne
(MOay.110), B COOTBETCTBHH ¢ HHAMKATOPOM NOCTHKEHHS OLIEHOYHOT 0
dopmMupyembie KOMIIeTeHIHH cpencrsa
KOMNETEHIHH (KOZ, HWupnkaTop 10CTHRCHHUA PesysabTaThl 00y4eHus
COZICp)KaHUEC KOMIIeTeHIINN™ 0 JUCIHHUILINHE**
KOMIIETEHIINH ) (xox, coneprkaHue
WHIAKATOPA)




HeoOXxoauMo WH(OpMaIUu 1o
XUMHH ~ TBEpPAOrO Tela Ha
HAyYHBIX W 00pa30BaTEIHHBIX
nopranax B cetu IHTepHeT.

3uamo OCHOBHYIO
TEPMHUHOJIOTUIO W TOHATUWHBIN
ammapar 0a30BbIX
€CTECTBCHHOHAYIHBIX

JTUCITUTIINH, WCIIONIb3yeMbIe IS
pemieHus: PO EeCCHOHATBHBIX
3aJa4 B OONACTH XUMHU U
MaTepuaioBeICHUS.

NK-1-u IK-1-u-1. [Inanupyer | Ymems» pa3pabaTbiBaTh OOLIMIi | YCTHBIH OMpoC,
OTACIbHBIC CTaIUN J1aH 1A peuteHus | IPAKTUICCKUE
Crocoben MICCIICIOBAHMSI IIPU HCCIEA0BATENbCKOM 3ajaun | KOHTPOJIbHBIC
BBIOMPATH 1 HaTMYMK OOLIero mapa | XMMHYECKOH — HampaBIEeHHOCTH, SajaHud,
UCIIOJIb30BATh HUP MIPOBOJIUTH xumpeckue | OPOPMICHHBIC
: OTYCTHI 110
TeXHUUCCKIIE CHHTE3bI 00BEKTOB HPAKTHYECKIM
CPeCTBa H METOIBI MIK-1-u-2. ['oToBHT HccIe0BaHus c YIETOM | o urpomprbIM
e —, HIIEMEHTBI UMEIOIIUXCS MaTepUAIBHBIX U —
permerms JIOKYMEHTAIUU, TPOeKThl | BPEMCHHBIX pecypceos u 9K3aMeH
ILIAHOB ¥ IIPOTPaMM 00pabaThIBaTh pe3yJIbTaThI
HCCHCNOBATEIRCKIX | - enbHBIX STanos HUP. | PKCTEpUMEHTa.
3a/1a4 XUMUYIECKOM
HaIpaBJIEHHOCTH, MK-1-n-3. Beibupaer | 3#amb  CTaHIAPTHBIE  METOBI
IIOCTAaBJICHHEBIX TCXHUYCCKHUEC CPCACTBA U MOJIy9eHUA, I/II[GHTI/I(I)I/IK&HI/II/I u
CIIeLHATHCTOM METO/IbI HCIIbITaHHIT (13 | UCCIEN0BAHUS CBOWCTB BEILECTB
0oJ1ee BEICOKOM Habopa uMerommxcs) s | M MaTCpHaJIos, CTanuu
KBaHbUKAIIH PEIICHUS TOCTABICHHBIX ggcggi(;iilmﬂ HUP, npasnna
sanau HUP. p u  ohopmieHUs
pe3yabTaTOB pabOThI, BKIHOYAS
NK-1-u-4. MIPOrpaMMHBIC POIYKTHI,
['0TOBUT 0OBEKTHI HopMbI Th.
WCCIICIOBAHMS.
Brnadems 6a30BbIMU HaBBIKAMU
MIPOBE/ICHUST XUMUYECKOTO
JKCIIEpUMEHTa U 0(pOpMIIEHUS
€ro pe3yJbTaToB.
K-2-n IIK-2-u-1. [TpoBoaut Ymemo aHanu3upoBath | OdopmieHHbIe
NIEPBUYHBIHN ITOKCK TUTepaTypHble  JaHHBIE 00 OTYETBI 110
Crnocoben UH(OPMAILUHK 110 nzomoppusme coeIMHEHUH, | TPAKTHICCKUM
OKa3bIBATH 3aJaHHOMN TeMatuke (B | 00Pa30BaHUH TBEP/IBIX K(;I;TI;(}’IHHI:;:IM
MHQOPMALMOHHYIO | T.4., ¢ HCIIONb30BaHKem | PACTBOPOB 1 IIpUpOAC nol))lTQ)onnc’)
HOIEPKKY TMaTeHTHBIX 0a3 JaHHBIX), | XAMUHCCKOM CBASH KaK OCHOBBI SKIAMCH
CleIaTHCeTaN, HUP pns ueneHamnpaBieHHOTO
KOHCTPYHPOBAHUS, pPa3pabOTKu
OCYICCTRIAIOLIIM M CO3/IaHUS MaTepHaJioOB  CO
Hay"HO- CMENUATbHBIMA M MPAKTHYECKH
UCCIIeIOBATENLCKUE BaYKHBEIMH GbyHKIHASIMHU;
paboThI COCTaBIISITh 3aMPOCHI JIJIsl TOUCKA




Braoemv HaBbiKaMu paboTHI C
yaeOHOMH u Hay4YHOU
JUTEPATYPOU, B TOM YHUCIE C
HaTeHTHHIMU 0a3aMM JaHHBIX.

IIK-3-n

Cnocoben
OCYLIECTBJIATh
KOHTPOJIb KauecTBa
BEILIECTB U
MaTepHaioB

K-3-u-1.
CTaHIapTHBIC
Ha
BBICOKOTEXHOJIOTHYECKOM
000py1I0BaHUU JUTSt
XapaKTePUCTUKU
BEIIIECTB U MaTEPHUAJIOB.
IIK-3-n-2. CocraBisier
OTYETHI O BBIITOJIHEHHOM
paboTe 1Mo 3a7aHHON

dbopwme.

Brinonuser
onepanuu

Ymemw peannzoBbIBaTh
COBPEMEHHBIN MTOAX0]T K
CHUHTE3Y U XapaKTEPUCTUKE
MOJIyYEHHBIX COCIMHEHHUN U
TBEP/BIX PACTBOPOB C
HCIIO0JIb30BaHUEM
BBICOKOTEXHOJIOTUYECKOT O
000pyIOBaHUs U CTaHIAPTHBIX
METOAHUK 00pabOTKH
pEe3yJbTaTOB IKCIIEPUMEHTOB,
BKJIFOYAs] IPOTrPaMMHBIE
IpoayKThl. Kputnuecku
AQHAJIM3UPOBAThH PE3YNIbTATHI
BbInoaHeHHOW HUP u ux cBs3pb ¢
TEOPETUYECKUMU
MPEJICTaBICHUSIMH 00
n3oMop(u3Me COeTMHECHUH U
00pa30BaHUU TBEPBIX
pPacTBOpOB; OLICHUBATH
MEePCIEKTUBBI UX TIPAKTUIECKOTO
MIPUMEHEHHUS U TPOJIOTKEHUS
HUP.

3namb OCHOBHBIE
KPUCTAJTIOXUMUYECKHE
KaTteropuu (u3oMopdusm,
MOpP(OTPOIHUIO, TOIUMOPHHU3M)
Ha COBPEMEHHOM YpOBHE
pa3BUTHS HAyKHU, HEOOXOUMBIE
JUISL OCYIIECTBIIEHUS] KOHTPOJIS
KauecTBa BEIIECTB U
MaTepUasoB MPHU PELICHUH 3a/1a4
XUMHYECKOHN U
MaTepHAIOBETYECKON
HaIPaBJIEHHOCTH.

Brademwv HaBbIKaMH
KOHCTPYHPOBAHHS, CHHTE3a U
XapaKTePUCTUKH HOBBIX
KPUCTAUTHIECKUX COCTUHEHUH
U TBEP/BIX PACTBOPOB C
BBIXOZIOM Ha CO3/IaHHe
MaTepHaJIoB CO CHEIHATbHBIMU
Y TIPAKTUYECKU BAKHBIMU
GyHKIMAME B 0OPMIICHHS

YcTHBIN ompoc,
MIPAKTUYECKHE
KOHTPOJIBHBIE

3alaHus,
roptdoimo,
JK3aMcH




pe3yJIbTAaTOB BHIITOJIHEHHOU

CpelCTBa U METO/IbI
HUCIIBITAaHUN I
perieHus
TEXHOJIOTHYECKUX
3aj1ad,
IMOCTABJIEHHBIX
CIICI[HAIMCTOM
0oJ1ee BRICOKOMU
KBaTM(UKAITUU

INK-1-1-2. 'oToBHUT
3JIEMEHTHI
JIOKYMEHTAIUH, IPOCKTHI
IUTAHOB U TIPOTPaMM
OT/ENBbHBIX dTAllOB
HHUOKP

IIK-1-1-3. Beibupaer
TEXHUYECKUE CPEJICTBA U
METO/TbI UCTIBITAHUMN (U3
Habopa UMEIOIUXCS) IS
pCIIEeHHUs TOCTABICHHBIX
3agad HUOKP
NnK-1-1-4. I'oToBUT
00BEKTEI HCCIICA0BAHUS

HCCIEAOBAHUA JUIS IIOJy4YEHUs
HE0OX0oauMOM HH(pOpMaIUK TIpH
XapaKTEPUCTUKE BEILECTB,
MOJIy4aeMbIX B paMKax
npuknagabix HUP; odopmmsars
JOKYMEHTAIMIO MO IMOArOTOBKE,
MIPOBEACHUI0O W PE3yJbTaTaMm
HUP no 3amannoi popme.

3namb  OCHOBHBIE  3aKOHBI
(GU3MKN U XUMUHU, HEOOXOTUMBIE
IUIS. KOPPEKTHOW IMOCTaHOBKH H
MPOBEICHUSI DKCIEPUMEHTa TI0
CHHTE3y ¥ H3Y4YECHHUIO CBOMICTB
XUMAYECKHX  COCIUHEHUH U
TBEPABIX PACTBOPOB C MOMOIIBIO
WHCTPYMEHTAIBHBIX METOIOB.

Brnaoemw criocobamu, MeTogaMu
Y CpeICTBaMH pPEIICHUS
MIPaKTUKO-OPHUEHTUPOBAHHBIX
3a7a4 ¢ MCIOJIb30BaHUEM
COBPEMEHHOTO UCIIBITATEILHOTO

paboTHI.
MK-1-1. IIK-1-71-1. [Tnanupyer Ymemv  TpPOBOAWTH CUHTE3bI | YCTHBIN ONPOC,
OTIECJIbHBIC CTAIUH 00BEKTOB HUCCIICIOBAHUS, MPAKTHICCKHUC
Crniocoben UCCJIEI0BaHUS TIPU BBIOMpATh TexHuueckue | KOHTPOJIBHBIC
BBIOUPATH HaJIMYMH OOLIEro IIaHa | CpelcTBa u METOIbI 3a/laki,
TEXHUYECKHUE HUOKP 9K3aMCH

000opyI0BaHUA.
3. CTpyKTypa u coaep:kaHue TUCHUTIUHBI
3.1 TpynoeMKoOCTb JMCIUTIHHBI
ouHas ¢opMa | o4HO-3a04HasA opma
o0y4eHus o0yueHus
OO0mias Tpy10eMKOCTh 103ET 10 3ET
Yacos 1o yueOHOMY TUTaHy 360 360
B TOM YHCIIE
ayIUTOPHBIE 3aHATHS (KOHTAKTHAs paboTa):
- 3aHSTHSA JEKIIMOHHOTO TUIA 64 64
-3aHATHS J1a00PaTOPHOTO TUIIA 96 32
- 3aHTHSA CEMHUHAPCKOr0 TUIIA 64 32
-KOHTPOJIb CAMOCTOSTENLHON 1 MHON (hOPMBI pabOTHI CTYIEHTOB 2 2
caMmocTosTeNnbHas pabora 98 194
[IpoMexxyTouHas aTTecTanus — dK3aMeH (KOHTPOJIb) 36 36




3.2. ConepxaHue QUCHUIIIUHBI

B TOM 4YHCIIE
KonTakTHas pa6ora (padoTa BO B3aMMO/eliCTBHH C g
npenoaBaTesiemM), 4achl S
Bcero U3 HUX g3
(uachl) E 3
Zg
> 2 : 5 2
HaumeHnoBaHue U = S £ = 2
KpaTKoe cojiepKaHue = = = 2 = 2 E S
pasiesioB M TeM = E = = E = = §N o g i
JMCIHUTTHHBI 5 E E E § E EE E g 5 9
3 S 3 3 3 3
= = = = = =
g g g g g g
5 S o3 |é 5 |8 5 |2 5 | & | 8¢
= = 5 | £ 5 | F 5 | F z z | F
o o o o o o o o o o o o
Tema 1. 208 | 184 |42 |42 42 |20 56 | 20 142* | 84* | 66 | 100
Nzomopduzm.
TBep/pie pacTBOPHI
Tema 2. 54 62 10 | 10 12 |6 16 |6 38 22 |16 |40
MopdoTtponus
Tewma 3. 62 78 12 |12 10 |6 24 |6 46 24 |16 |54
[Tonumopduszm
Bcero 324 | 324 |64 |64 64 |32 9% |32 226 | 130 | 98 | 194
KonTtpons 36 36
Hroro 360 | 360

*-c yuemom KCPU®D 2 uaca y cmydenmos obeux ghopm o0yuenus

Tekylmuii KOHTPOJb YCIIEBAEMOCTH pEAJIM3yeTCcsl B paMKaxX 3aHATAM CEMHHApCKOro THIIA,
nabopaTopHoro Tuma, BeAeHHS MopTdonuo (paboTa HAA KOTOPHIM BKIIOUAET TPYIIOBHIE U
WHIMBUIyaJIbHBIE KOHCYJIBTAIINN).

[IpomexxyTouHasi arrecTanus MPOXOAUT B TPAJUIMOHHOM ¢opme (PK3aMeH), B HHBIX (opMax
(3amuTa MOpPTQOINO, KOMIUIEKCHBIH 3K3aMEH, BKJIIOYAIOLINI BBIMOJIHEHUE MPAKTUYECKUX 3a/aHUil
Hapsi1y ¢ TpaJWLMOHHBIMU OTBETaMHU Ha BOIIPOCHI O IPOrpaMMe AUCLHUILINHBI).

3.2.1. Coaep:xkanue 0OCHOBHBIX Pa3/ieJIOB AU CHHUILINHBI
HN3omop¢pusm. Teepasie pacTBOpbI

Nzomopdusm. Cymuocts mnoHstuss. Mcroku ocHoBHbix wuaet (18 Bek — 1920 rr.),
KpucTtayorpaguueckuii (peHTTeHOCTPYKTYPHBINA) mepuoj usydeHus wuzomopdusma (1920 r. —
Hacrosimee Bpems). CTPYKTypHbIE KPUTEPUM pa3iMuUsl XUMHYECKHX COCIMHEHMHA M TBEPIbIX
pacTBOpPOB.

N3omopdusm u TBepabie pacTBOpbl. M30- U rerepoBaieHTHbIM n30oMopdu3M. Tumsl TBepAbIX
pacTBOpPOB 3aMelIeHUs] (M30BAJICHTHBIE, TE€TEPOBAJCHTHbIE, C HOPMAJIbHBIMH M YCIOXHEHHBIMU
3aMeIIeHUsIMH /C 100aBIeHNEM, BKIIOUEHHEM, 3aMEHON MOJIOXKEeHHUS/). DKCIIEpUMEHTAIbHbBIE METOIbI
U3Y4YEHHs TBEPABIX PACTBOPOB.

Omnupudeckue mnpasuia uomoppusma (Perrepca, Berapnma, lompammunra, FOm-Pozepu,
pasmepubie kputepun CobOoneBa u IloBapeHHBIX, MOJMSAPHOCTH, AWaroHane [ompamMuATa-
depcmana, KpUCTAJUIOXUMUYECKOM KoMneHcanuu, nHanddepentnoctn Makaposa).




Ou3NKO-XUMHUYECKas CYIIHOCTh HM30MOp(pHU3Ma KaK MaKpPOCKOIMYECKOro sBICHMS. Tumbl
(U3UKO-XMIMUYECKOTO B3aMMOJCHCTBHS BelIecTB. Poiib AuarpaMM COCTOSIHUSI B HCCIIEIOBaHHU
nzomopduszma. OOume 3amedanus 00 yciaoBUAX 00pa30BaHMsI TBEPbIX PACTBOPOB.

Kpucrammoxumuueckue OCHOBBI M30MOppHU3Ma KaKk MHUKPOCKONUYECKOro sBieHus. Kpurepuit
OJTHOPOJHOCTH KpHUCTaJUIa, cofepkalero u3oMoppHsle npumecH. OCOOEHHOCTH CMELICHMS
KOMITOHEHTOB IpH 00Pa30BaHUM KPHUCTAILUIMYECKUX TBEPABIX PACTBOPOB. THIBI KPUCTAIIIMYECKOTO
cTpoeHus (a3 NepeMEeHHOro cocTtana ((a3pl 3aMelIeHNs 0e3 U3MEHEHUS U ¢ U3MEHEHHEM CUMMETPUU
KPUCTANTHIECKON CTPYKTYpBI, (a3bl C IEPEMEHHBIM YHCIOM aTOMOB B JJIEMEHTApHOHN sueiike Oe3
U3MEHEHHUS M C HM3MEHEHHEM KPHUCTAIIIMUECKOW CTPYKTyphl). CTPYKTYpHBIH Mepexonx MOpsaoK —
OecropsiIoK B KpUCTaJlJIaX TBEP/ABIX PACTBOPOB.

®aktopbl M30MOP(HONH B3aMMO3aMECTUMOCTH aTOMOB B KpHUCTa/UIaX TBEPAbIX PacTBOPOB
(B3auMHas XUMHYECKas unanddepeHTHOCTH aTOMOB; COOTHOLLIEHUE pa3MepoB
B3aMMO3aMEIIAIOIIMXCA ~ aTOMOB;  CXOJICTBO  IPUPOJIBI  MEKAaTOMHOM  CBfA3M,  CXOJICTBO
KPUCTAIIMYECKUX CTPYKTYP KOMIIOHEHTOB, CXOJICTBO CTEIICHEN OKUCIEHHUSI KOMIIOHEHTOB).

TepmoauHaMuyeckue NpUHIMIIBI TeOpHH U3oMopdu3mMa. OCHOBHbBIE MOHATUS TEPMOAMHAMUKI
TBEPIBIX pacTBOpOB. TepMoauHaMu4eckue (QYHKIUU CMEIIEHUS W WX OKCIHEPUMEHTAIbHOE
OIIpeZICIICHUE.

Poins m3oMophuzMa B MaTepuaioBeACHUN.

W3omopdu3mM aroMoB B KpUCTAJUIaX — YHHUBEPCAIbHBIM KPUCTALIOXMMUYECKHHA 3aKOH
MPHUPOJIBI, MOIIHBIA TEOXMMHUYCCKUH M TEXHOJIOTHYCCKHA (DAKTOp, OMPEACNSIOMUNA PeaTbHyo
KapTUHY MUHEPAJIbHOTO MUpa 3€MJIM U MaTEPUAIbHYIO KYJIbTYPY 4EJIOBEYECTBA.

Mopdorponus

MopdoTtponust Kak KaTeropusi KpUCTAUIOXUMHUH. McTopust wu3ydeHuss MOp(OTPONHH.
[TpuunHBI, BRI3BIBAIOIINE TMpOsiBIeHHE MopdoTponuu (paznuyue B pa3Mepax aToMOB, U3MEHEHUE
MOJIAPU3AIMMOHHBIX CBOMWCTB HOHOB, pa3jn4yuc B JJICKTPOHHOM CTPOCHHU KOMIIOHCHTOB, pa3HI)II\/'I
MEXaHHU3M OOpa30BaHMUsSI XUMHUYECKUX CBsI3€H, M3MEHEHHE KOHIIEHTPAIMU SJIEKTPOHOB, U3MEHEHUE
AKTUBHOCTH HEMOJEJICHHOMN TMaphl 3JIEKTPOHOB y P-KaTHOHOB). [IpaBuiia u 3aKOHBI, OMPEIEISIONINE
YCIIOBUSL CTAOMIIBHOCTH CYIIECTBOBAHUS KPHUCTAJUIMYECKON CTPYKTYphl (UIM ee (HparMeHTOB)
HNOHHBIX 1 KOBAJICHTHBIX KPHUCTAJIJIOB.

IHonumopdusm

[Monumopdusm. [IpuunHBI BO3HHKHOBEHHS MOIMMOp(U3Ma (TEPMOANHAMHYECKUI AaCIHeKT).
DHaHTUOTPOIHbIE U MOHOTPOIIHbIE MOJUMOp(]HbIE npeBpamieHus. Knaccuduxanus nonmmMoppHbIx
OpeBpallieHUi IO XapakTepy CTPYKTYpHbIX H3MeHeHuil (mo broprepy). TepmomuHamuyeckas
kjaccudukanus ¢$azoBbix nepexonoB. da3zoBbie nepexoabl 1-ro u 2-ro pona (Mo KiaccUPpUKAUU
Opendecra). Omnupuueckas kiaccudukanus (a3zoBbIX NepexooB. V3MeHeHHe KpUCTaINYeCKOi
CTPYKTYpBI C pOCTOM TeMIepaTypsl U faBieHus. KoopanHanroHHble npasuiia noaumopdusma. Ilytu
KOHTPOJIMPYEMOT0 BO3/ACUCTBUS, MO3BOJISIONIME MHUIIMUPOBATh M IPENOTBpaIiaTh MNOIMMOpP(HbIE
peBpalieHus. DKCIePUMEHTAIbHbIE METOAbl U3YUYEHHUS MOJIMMOP(HBIX MEPEXO/I0B.

CooTHOIIEHNE MEXKJIYy OCHOBHBIMM  KAaTE€TOPHSMH  TEOPETUYECKOW  KPUCTAIUIOXMMMH:
MophoTponueil, monuMopPpuzMom, n30MopHU3MOM.

3.2.4. JIaGopaTOpPHBIHA NPAKTHKYM

Howmep pasnena
Ne n/mt HHCHI;IE HHII[{H HanmenoBanue 1a60paTopHBIX paboT
1 1 Meronbl CUHTE3a TBEPIBIX PaCTBOPOB
2 1 OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHs TBEpIbIX
pacTBOpOB




3 1 Mertonbl 3KCHEPUMEHTAIIBHOTO onpeneneHus
TEPMOJUHAMHYCCKUX (YHKIMA CMEIICHHS TBEPIBIX
pacTBOPOB

4 1,2,3 VYcTaHoBIIEHHE CBA3M MEX]y COCTaBOM, CTPYKTYpPOil U
CBOHCTBaMH KPHCTAJLIOB.

4. Y4eOHO-MeTOoAUYeCKOe o0ecrieueHHe CAMOCTOAITEILHONH padoThl 00y4arommXxcst

CamocrosiTenbpHast paboTa CTyJIEHTOB BKJIFOYAET pabOTy B YATAIHHOM 3ajie OMOIUOTEKH, B y4COHBIX
kabuHerax (J1abopaTopusix) W B JIOMAIIHHX YCIOBHSIX, C JOCTYIIOM K pecypcam MHTepHeT mis
MOJITOTOBKH K YCTHOMY OTPOCY, KOHTPOJbHBIM paboTaM M TECTaM, a TaKkke O(GOopMIICHHE HAayYHBIX
PUCYHKOB (KJacTepoB) B MOPT(HOIUO KaK OTYETa IO COOTBETCTBYIOIIUM TEeMaM JUCIHUILIUHBI |
J1a00paTOPHBIX padoT.

Hanuyme »5ekTpOHHOTO BapuaHTa JEKIHWA W 33JaHul, MPEJOCTaBIIEMbIX CTYACHTaM 3a IPeIeibl
ayJAMTOPUH HA MX IEKTPOHHYIO MOUTY, ONTHUMHU3UPYET ayAUTOpHOE BpeMs. Mcnonb3oBanne 0OLICHUS CO
CTY/ICHTaMH IO 3JIEKTPOHHOW mouTte u VHTEepHeTa MpeaoCTaBIsSeT CTyAeHTaM BO3MOXHOCTh paboTaTh C
MaTepHallaMH CaMOCTOSATENBHO, B yI0OHOE UM BpeMsI M ¢ HEOOXOIUMBIM KOJTMYECTBOM TOIXO0/I0B.

Hcnonp30oBaHuEe TEXHOJIOTUU «IOPT(HOINO» B CAMOCTOSATEIBHOW pPabdOTe IMO3BOJSAET OOY4YUTH
CTy/ICHTa yMEHUSM IUIaHUPOBATh, OPraHU30BBIBATH U KOPPEKTHPOBATH CBOIO JCITEIBHOCTh. BemeHue
nopT(OIHO HA MPOTHKECHUH BCETO Kypca CO3aeT YCIOBHUS JUISl OPraHU3allMd CaMOCTOSTEIILHOW paboThI
CTY/ICHTOB, TO3BOJIIET MM IIEJIOCTHO W CHUCTEMHO OTpa3uTh HMEIOIIYIOCS WH(GOPMAIIMIO, BBIPA3UTh
COOCTBEHHOE OTHOIIIEHHE K HEH, a TaKKe TaeT He0OXOAMMBII MaTepHall IPENOJaBaTENO ISl OIICHUBAHUS
HESTEeTBbHOCTH KaXJOTO CTyJIEHTa 110 OCBOSHHIO H3Yy4aeMOro Marepuana, ero Iporpecca,
OpPTaHU30BaHHOCTH, YMEHHS pab0TaTh CAMOCTOSITEIIHHO | B TPYIIIIE.

[TopTdonmo sBISETCS OTIETHBIM JOKYMEHTOM O paboTe CTY/ACHTa Ha MPOTSDKEHUH BCETO Kypca.
JInist opraHu3aiui KOHTPOJIS TOCTHKEHUH CTYACHTAa MO OICHWBAHUIO COOCTBEHHBIX JTOCTH)KCHUH M
JOCTH)KEHUHM IPYruxX CTYJEHTOB OLleHKa MopTdosino mpoBOoAMTCS B JBa 3Tana. Ha mepBom srame
OLIEHUBAETCs IMYHOE MOPT(OINO0, KOTJa CTYACHTHI TOOUEPEIHO 3HAKOMSATCS € MOPT(HOIUO KAXKIOTO
Yy4YaCTHHKA y4eOHOH IpYIIIbl U COCTABISIOT OT3bIBBI O HUX B popMe TpaHchepTHOTO nucTa. Kakasiit
CTYIEHT coOMpaeT OT3bIBBl TOBapMIEH IO TIpymme A MNperbsBICHUs HMX Ha 3K3aMeHe. B
COOTBETCTBHHM C pa3pabOTaHHBIMHA KpPUTEPUSIMH BBIOMpAETCS Jiydliee MOpTHOINO OT TPYHIBl U
npeacTaBisiercss B ayauTopud. K dK3aMeHy CTyIeHTHl 0opabaThIBalOT TOPT(OIHO € Y4eTOM
MOKEJIAHUH IPYTUX YIACTHUKOB TPYIIIIHL.

KOHTpOJIBHBIe BOIIPOCHI WU 3alaHUA OJId NPOBCIACHHUA TCKYIICTO KOHTPOJS U HpOMC)ICYTOqHOﬁ
aTTECTAllUU 11O UTOTraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHLI B II. 6.2.

S. @®oH OLEHOYHBIX CPEACTB /UISI NMPOMEXKYTOYHOH aTTeCTAIIMU MO TUCHUILIMHE (MOIYJIIO)
«H30paHHbIe rJIaBbl XUMHM TBEPAOI0 TeJIa», BKIIIOYAIOLIUH:

5.1. Onucanue MIKAaJ OLleHHBAHUS Pe3yJIbTATOB 00YUYEHUS MO TUCHMUILJINHE
[Ipn wucmoNb30BaHUM TPATUIIMOHHON (POPMBI aTTecTanuu (dK3aMEH) IIKaabl OICHUBAHHUS —
«3a4eT-He3ayeT», «OIEHKa» M0 CEMHOAILHOM U MATHOAIILHOM IIKAIaM.

Vposenn IIxasa oneHuBanusi cGOPMHPOBAHHOCTH KOMIIETEHIUMH




copmupoBan NJ10X0 04eHb XOPOLIO
HEY/IOBJIETBO | Y/IOBJIETBOPH
HOCTH xopoiuo OTJINYHO
. pUTEJILHO TeJbHO
KOMIleTeH Ui NpeBOCX01HO
(uHAMKaTOpa
He 3aureno
JOCTHKEHUS 3AYTEHO
KOMIeTeHIMit)
OtcytcTBHE YpoBeHb
3HaHUU 3HaHUU B
YpoBeHb
TEOPETUYECKO . o0beMme,
YpoBeHb MuHumaneHO | 3HAaHUH B YpoBeHb
ro MaTepuaa. N N COOTBETCTBYIOIL N
3HAHMH HIDKE | JTOMYCTHUMBIN obneme, 3HAHHUI B v
POBEHB
MHUHUMAIIBHEl | YPOBEHB COOTBETCTBYIOI] CM TpOTpamMme o0Obeme &
HesosmosxHOC N HOJATOTOBKH. ’ 3HaHUH B
X 3HAaHHUH. €M IporpaMme COOTBETCTBYIO
3HaHus T OLCHATH ; } porp: Jonymero Yy 00beMe,
TpeboBaHUI. OITyIIIEHO TIOJITOTOBKH. eM
NOJIHOTY 1/? Loy ! HECKOJIBKO . TIpCBBIIIALOIIC
N MENTH MECTO | MHOTO OIIYIIICHO mporpaMme
3HaHUH 6 6 Homymy HeCyIIeCTBEHH porp M IIPOrpamMMy
3 HE BIX HECKOJIBKO MOATOTOBKH
BCJIEJICTBUE Py 24 BIX OIIHGOK A ’ MTOJATOTOBKH.
OIINOKH. OIINOKH. HETpyObIX 0e3 omKooK.
OTKa3a
omKooK
oOyyarorieroc
sL OT OTBETA
OtcyrcTBHE n IIponemonctpu | Ilpopemonctpu | Ilpomemoncrp | IlpomemoHncTp
0/1IEMOHC
MUHHMAJIEHBI P P pOBaHEI BCe pOBaHHI Bce HPOBaHbI BCE HPOBaHEI BCE
. HPOBaHbI
X YMEHUH . IIpu perieHun P OCHOBHEIE OCHOBHBIC OCHOBHBIE OCHOBHBIE
OCHOBHEIC
HeBo3MOXHOC | cTanmapTHBIX - YMEHHSI. YMEHHSI. YMEHHs,penie | YMEHHS,.
Tb OLICHUTh 3a/1a9 He P ) Pewens! Bce Pemenst Bce HBI BCE Pemens! Bce
CIIICHBI
HaJIM4yne MPOJEMOHCTP OCHOBHBIE OCHOBHBIE OCHOBHEBIE OCHOBHEIE
N THUIIOBEIE
yMeHU# UPOBAHBI 3aJa4u ¢ 3a1a4d . 3a7a4u ¢ 3a1a4m.
Ymenus 3aa4u C
BCIJIEJICTBHE OCHOBHBIE 6 HEerpyObIMU BrImotHeHBI BCe | OTIEIBHBIMEI BrimonHeHsI
HEerpyObIMU
OTKa3a yYMEHHUS. 5 OIIMOKaMH. 3aJjaHus, B HECYIIECTBEH | BCE 3a/aHus,
OIIUOKAMH.
oOyuaromieroc BrImoniHeHEI Bce | TIOTHOM HBIM B TTOJTHOM
BoinonHeHst
A OT OTBETA Hmenn mecto 3aJ1aHus, B 00BeME, HO Heoo4YeTaMu,
BCE 3aJlaHUs
rpyObIe TTOJTHOM HEKOTOPBIE C BBIITOJTHEHBI obbeme 6e3
HO HE B
OIIHOKH. 00BeEME, HO HEA0YECTaMHU. BCE 33JI1aHUA B HCA04YCTOB
MIOJTHOM
HEKOTOPBIE C MIOJITHOM
obOBeme.
HEJI0YETaMH. obbeme.
[Iponemonctpu | IIpomemoHcT [IponemoHcT;
n u IIponemoncTpu post p post p poat p
pH pCLICHUI MecTeA OBAHDL pOBaHBI HPOBaHbI HpOBaH
OtcyrcTBHE CTaHIApPTHBIX | MHUHUMAJbHBI 2213013})16 Ga30Bbie HABBIKK TBOpUECKHil
BJIa/ICHUS 3a/1a4 He i HABBIKH HOIXO K
HaBbIKH
MaTepHaIoM. MIPOJEMOHCTP IPU PELICHUA | perneHH0
HeBo3MoxHOC | MpOBaHbI Habop S — MIPU pEeIIEHUN HECTaHJapTH HECTaHIApTH
0 HaBBIKOB IJIs prp CTaHIapTHBIX BIX 3a7ay 0e3
Tb OLICHUTH a30BBIC
HaBbiku H CTaHIAPTHBIX P bIX 3871241
HaJn4ne HAaBBIKH. peieHHs sazat ¢ 3amay Oe3 ouInboK n
HaBBIKOB CTaHAapTHBIX OIIMOOK U HEJI0YETOB.
1 HEKOTOPBIMH
BCJIEJICTBUE MEJIK MECTO 3a1a4 ¢ HEN0YETOB.
HeIoYeTaMu
oTKa3za rpy0bie HEKOTOPBIMU
obyqaromeroc | OLIMOKH. HelloueTaMu
sL OT OTBETA

[IpomMeKyTOUHBI KOHTPOJIIb

3a1ad.
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KauecTBa YCBOEHHUS CTYJEHTAMU COJEpPX aHUS AUCIUIUIMHBI
IIPOBOAMTCA B BUJIE KOMIUIEKCHOTO 3K3aM€eHa, Ha KOTOPOM OIpPEeIesIeTCs:
® ypOBEHb YCBOEHUS CTYJEHTAMH OCHOBHOI'O y4eOHOI0 MaTepuasa 1o AUCHHUIIINHE;
® ypOBEHb NOHUMAHUA CTYJ€HTaMH U3y4eHHOI'0 MaTepuara;
® C[TIOCOOHOCTH CTYACHTOB HCIIOJIh30BaTh IOJYYCHHBIE 3HAHHS JUIS PEIICHUS KOHKPETHBIX




OK3aMeH MpOBOAMTCA B IHMCbMEHHOW QopMe B BHIE OTBeTa oOOydarouierocs Ha
TEOPETUYECKHE BOIPOCH! Kypca (C MpeBapUTEIbHOM MTOATOTOBKOM), PEIIEHUS IPAKTUYECKUX 3a/1au.
K sk3ameny nomyckaroTcs oOydaromuecsi, BHIOJHHUBIINE Bce JaOOpaTOpHBIE pabOTHl HA MOMEHT
Clla4yM K3aMEHa, UMEIOIME 3a4TeHHBIE MTPEToIaBaTeNIeM, BEIYIIM JIAOOPATOPHBIC 3aHITHS, OTYETHI
o TeMaMm JabopaTOpHbIX paboT U J0padoTaBIIME CBOM MOPTQOIHO C YUETOM IMOKETAHUN PYTUX
CTY/IEHTOB U IpenojaBaTessl.

Jns  npoBeieHHS  MPOMEKYTOYHOIO  KOHTPOJS  CHOPMUPOBAHHOCTH  KOMIIETEHIIMMA
HCIIOJIB3YETCSl MUCbMEHHBIA OTBET MO BOIPOCAM IK3aMEHa.

IIIxaja oueHKH NPHU NPOMEKYTOYHOM aTTeCTAllul

OIIeHKa YPOBeHB NoAroTOBKH

3a4TCHO

[TpeBocx01HO Bce komneTeHIInyM (4acTH KOMIETEHIINH ), Ha (OPMHUPOBAHHE
KOTOPBIX HAIIpaBJICHA IUCIUILIMHA, COOPMUPOBAHKI HA YPOBHE HE
HUKE «IIPEBOCXOJTHOY

OTiIn4yHO Bce xommereHimu (d4acTm KoMIeTeHHMH), Ha QopmupoBaHue
KOTOPBIX HampasjieHa AUCLUILIMHA, COPMUPOBAHbI Ha yYPOBHE HE
HIKE «OTIMYHO», TIPH OTOM XOTsI OBl OJHa KOMIICTEHIHSI
chopMHpOBaHa HA YPOBHE «OTIMYHO»

OueHb X0poIIIo Bce xommereHIu (Y4acTH KOMIICTEHIMI), Ha (QOPMHUpPOBAHHE
KOTOPBIX HampaBleHa AWCIUIUIMHA, CHOPMHUPOBAaHBI HA YPOBHE HE
HI)KE «OYEHb XOPOIIO», MPH ATOM XOTA OBl OJIHA KOMITETEHIIHS
chopMupoBaHa Ha YPOBHE «OYEHH XOPOIIO»

Xoporio Bce xkommerenmmu (Y4acTH KOMIIETEHIWI), Ha GOpMHUpPOBaHHE
KOTOPBIX HarpaBjieHa TUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIDKE «XOpOIO», TpPU OTOM XOTA OBl OJHA KOMIIETEHIIHI
cthopMupoBaHa Ha YPOBHE «XOPOIIIO»

VYnoBierBoputenbHo | Bce  xommereHumM (YacTM  KOMIETEHIMH), Ha ()OpPMHUpOBaHHE
KOTOPBIX HampaplieHa IUCIUILTNHA, COPMHUPOBAHEI Ha ypOBHE HE
HUKE «yJIOBJIETBOPUTEILHOY, TIPA STOM XOTS OBbI OZJHA KOMITETEHITUS
chopMHUpOBaHa HA YPOBHE «yIIOBIETBOPUTEIHHO

3a4YTCHO

HeynosnerBopurenb- | Xors Obl  0JHa KOMIETEHUMS CQOpPMHMpOBaHa Ha  ypOBHE
HO «HEYIOBJIETBOPUTEIBHO», HM OJHA U3  KOMIICTEHIMH  HE
HE chopMHpOBaHa HA YPOBHE «ILIIOXO»

ITnoxo XoTs Obl 0j1Ha KOMIIETECHIUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

Ogopmnenue nopmeonuo NPoOBOAUTCA B 3IEKTPOHHOU (opme. CTpyKTypa 3JIEKTPOHHOIO
nopT(HOoJIMO BKIIOYAET Pa3Aeibl: aBTOMOPTPET, MHPOPMAIMOHHBIE PECYPCHI, paboune MaTepHabl,
MOM JIOCTHIKEHUS, BHYTPH KOTOPHIX BBIICTSIOT PYOPUKH.

B pasgene «ABTomopTper» aBTOp MOPTHOINO HMEET BO3MOXKHOCTh NPEACTaBUTH CeOs
TO0BIM  JTOCTYIHBIM JJIE  OTOTO CHOCOOOM — C€O37aTh JCCE, CHHKBOIH, (OTOBBICTABKY,
camonpesenTanuio (B mporpamme Power Point), mepcoHamsHyto Web-cTpanwuiy, siekrpoHHOE
pe3tome. B aToM paznene MoryT ObITh PYOPUKH: «3a4eM s CTal CTYJACHTOM-XHUMHKOMY, «IMOH OMBIT
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OOIIEHUSI C KOMIBIOTEPOM Kak CpEeICTBOM OOy4deHHs», «Mou O0XHIaHUS OT H3Yy4eHUs
JTVCUUTUTMHBDY U JP.

«MHpopMallMOHHBIE pECypChl» NPEACTABIAOT co00OM pasnen, coxaepKalui o0y
uHpOpMAILHIO, KOTOPYIO CTYAGHT coOupaeT (a HEe CO3laeT caM) B COOTBETCTBHH C TEMOW
nopTdoano. BakHble KOMIIOHEHTBI 3TOrO pasjiesia: CIOBApHbIE M SHIMKIONEINYECKUE CTaThy;
MaTepuaibl TMEPHOAMYECKUX H3/JaHuil; WH(POPMALMOHHBIE MaTepHuajbl, MOJYYEHHbIE OT
npernojiaBaTens; J000M MIUIIOCTPaTUBHBIA MaTepuai; MaTepuanbl, HalJeHHble CTYIEHTaMU B
WuTepHeTe, 3MEKTPOHHBIX SHIMKIONEIUSIX M y4eOHBIX MOCOOMSIX, B TOM YHCIE ayJIu0 U BUICO
MaTtepuaibl. B 3TOM paznene Moryr ObIThb pyOpUKHU: MOHATHHHO-TEPMUHOJOTMUYECKUI CIOBaphb;
HOPMATHUBHBIE  JOKYMEHTBI, 3aKOHBI, NPUHIUMBI, MOpaBuila  (TEOPETHUYECKHUE  OCHOBBI
paccMaTpuBaeMoro marepuaina); IHTepHeT — Koluika yueOHbIX MaTepHuasoB U JIp.

B paznmene «PabGoume MaTtepuasbl» COAEPKUTCS HH(OpMAIHs, KOTOPYI aBTOp HOPT(OIHO
UCIOJIb30BaJ B IIpOLECCE IMOATOTOBKM U BBINOJHEHWS TEX WIM HHBIX 3aJaHuii: rpaduyeckue
MaTepHalibl, TEKCThI COOOIIECHUI U JIOKJIa0B; TBOPUYECKHUE paOOTHI; BHIIOJHEHHBIE Ta0OpaTOPHEIE,
KOHTPOJIbHBIE I CAMOCTOSITENIbHBIE PA0OTHI; MaTEpUabl IO MPOEKTHON JESITEIbHOCTH ydallerocs u
T.4. B pa3znene moryr ObiTh pyOpuku: «Mou paspabotku», «MHTEepecHble pa3pabOTKH MapTHEPOB
IO IPYTIIIe».

Paznen «Mowu AOCTHXKEHUS» SIBIISIETCS 3aKJIIOUYUTEIBHBIM M COJCPKHUT PaOOThI, KOTOPHIE, 110
MHEHMIO aBTOpa HOPT(OIMO, EMOHCTPUPYET €ro ycrnexu B ydebe. DTO MOryT OBbITh YAa4HO
BBITTOJIHEHHBIE KOHTPOJIbHBIE, OT3BIBHI MPENOIaBaTeIel 1 OTHOKYPCHUKOB, PUCYHKH, CEPTUDUKATHI
u T.7. O6s13aTebHBIM TPeOOBAHUEM SIBIISETCS HAJIMUUE Pe(UIEKCHBHOTO KOMMEHTApUs K KaXIOMy
MaTepHally TOr0 pasjeia, B KOTOPOM CTYACHT MOSCHSET, IMOYEMY OH CUHTAeT JaHHYI0 paldoTy
CBOUM JIOCTHXKEHUEM. B pasznene moryr ObiTh pyOpuku: «Mou OTKphITUS» (T.e. MHpOpMaLus,
KOTOpast yIMBUIIA, 3aKOHOMEPHOCTH, KOTOPHIE YCTAHOBUJI CAMOCTOSITEIBHO), «MoOU camMble yJauHbIe
pa3paboTkny», «Marepuaibl A BRICTYIICHUN U cTaTei», « CTUMYIBI ycrexa» (4To B Xoe paboThl
TTOMOTAJIO IOCTHUKEHUIO 11eTIeH ).

Kaxnplii s1eMeHT NopTQONMO AOIKEH JaTHPOBATHCSA, YTOOBI MOXKHO OBUIO MPOCIETUTH
IMHAMUKY yueOHoro mporiecca. JKemaTenbHo, 9TOOBI PH 0POPMIICHHH OKOHYATEIFHOTO BapHaHTa
NopTQOIMO BKIHOYATIO B ceOs, MOMUMO 00s3aTElbHBIX pa3/ieoB, TPU O0S3aTENbHBIX JIEMEHTA:
COIMPOBOJIUTENIFHOE TIMCHMO BIAJENblIa TOPT(POIMO C ONUCAHWEM IIeNH, MpeaHa3HAuYeHHs |
KpaTKoro cojiepKaHusl NopTdoino; coaepkanue (WM OryiaBieHue) MOpTHOINO C MepeUrCcICHUEM
€ro OCHOBHBIX DJIEMEHTOB; CAMOAHAJIM3 U B3I B Oyayiiee. DTo mpuaaeT yaeOHOMY MOPTHOIHO
YIOPAJOYeHHOCTh. VM ynoOHO MNoJb30BaThes APYTHM JIOASM — TMOTEHIMAIbHBIM YHUTATEISIM
noptdonno (MpenogaBaTessiM, OTHOTPYNITHUKAM U T.1.).

Kpurtepuu u mkana oueHks noprgoJimo

Kpurepuii Onenka XapakTepucTuka

Hanwuume  conmpoBOAWMTENHHOrO  THICHMA  Biajeiblla
mopThoIMo ¢ ONMUCAaHWEM LeJH, MpeIHa3HAYCHUS W
KPaTKOTO COAEpKaHMs MOPTQOIHO.

Odopmnenue  nopmepoauo  mpoBOAUTCS B
9eKTpoHHOH  Qopme.  CTpykTypa  3JIEKTPOHHOTO
nopTdonno BKITIOYAeT pasmenst: aBTOIIOPTPET,
KoMITIeKCHBIH nHPOPMAIMOHHBIE pPecypchl, pabourme MaTepuasbl, MOH
yHQBHeTBopHTeHLHO JOCTUIXECHUSA, BHYTPHU KOTOPBIX BBIACIAIOT py6pI/IKI/I.
KpUTEpU B pazmene «ABtomoptper» aBTOp mOPThOIINO
UMeeT  BO3MOXKHOCTh  TIPEACTaBUTH  ceOs  JIOOBIM
JIOCTYITHBIM JJII  3TOTO CIIOCOOOM — CoO3/aTh  3cce,
CHHKBOIH,  ()OTOBBICTaBKY,  CaMONpe3CHTaUUI0 (B
nporpamme Power Point), nepconanbuyo Web-ctpanuiry,
JJIEKTPOHHOE pe3toMe. B 3TOM pasgene moryr OBITH
pyOpuku: «3ayeM s CTal CTYAEHTOM-XMMHUKOM», «Moi
ONMBIT OOIIEHHST C KOMIIBIOTEPOM KaK CpelCTBOM
o0yuenust», «Mou OXUIAHHS OT W3YUYCHUS TUCHUIUIMHBD)
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u 1p.
«VHpopManMoOHHBIE PECypChI»  MPEICTABISIOT
coboif pasmen, coaepkamuid 0y HHPOPMALUIO,
KOTOPYIO CTyJeHT coOupaeT (a He co3jaeT caM) B
COOTBETCTBHH C TeMOM nopTdosno. BaskHble KOMIIOHEHTHI
3TOTO pa3jiena: CIOBapHBIC U SHIMKIIONECINYECKHE CTaThH;
Marepuansl IepHOIUYeCKUX H3IaHui; HH(pOopMannoHHbIC
Marepuansl, MOIyYCHHBIE OT TPENoAaBaTelsl; JIF0OOH
WUIIOCTPaTUBHBIA MaTepuaj; MaTepuanbl, HaillleHHbIE
CTyZIeHTaMH B VIHTepHETE, 3JIEKTPOHHBIX YHIUKIONEANIX
W y4eOHBIX MOCOOWAX, B TOM YHCJIEC ayAno U BHUACO
MaTepuainsl. B 3TOM pasmene MOTyT OBITH PYOPHKH:
MOHATHHHO-TEPMHHOJIOTMYECKUI CIIOBapb; HOPMAaTHUBHBIC
JIOKYMEHTBI; 3aKOHBI, TIPUHIINIIB, npaBuiIa
(TeopeTnueckre OCHOBBI pacCMaTpHBacMOr0 MaTepualia);
WuTepHeT — Komuilka y4eOHBIX MaTepuaoB  Jp.

B paznene «Paboume marepuaibl» COAEPIKUTCS
nHpopmanus, KOTOpYIO aBTOp MOPT(OINO HCIOIB30BAT B
Iporuecce MOATOTOBKA W BBHINOJNHEHUS TEX WIM HHBIX
3a7aHui: rpaduuecKre MaTepHallbl, TEKCThI COOOLICHUH 1
JIOKJIaJI0B; TBOpUYECKHE paboThI; BBINIOJTHEHHBIE
71a0OpaTopHble, KOHTPOJBHBIE M  CaMOCTOSTENbHBIC
paboThl; Marepuanbl MO TPOCKTHOH AEATEIHHOCTH
ydarerocs 4 T.1. B paszngene moryt ObITh pyOpuku: «Mou
paspabotkn», «lHTepecHble pa3pabOTKH MapTHEPOB IO
TpyIIe.

Paznen «Mown JOCTHKEHHSD» SIBIISIETCS
3aKJIIOYUTEIBHBIM UM COAEPKUT paboThl, KOTOpHIE, IO
MHEHHUIO aBTOpa MOPT(HOIHO, TEMOHCTPUPYET €ro yCHEeXH
B ydyebe. OTo MOryT OBITh YAAQYHO BBINIOJHEHHBIE
KOHTPOJIbHEIE, OT3BIBBI npernoaBarenei u
OJTHOKYPCHUKOB, = PHUCYHKH, CEpTHQHKATBl W T.I.
OOsi3aTenbHBIM — TpeOOBaHMEM — SIBIISICTCS  HAJIMYHUE
pedaekcHBHOTO KOMMEHTapHs K KaXIOMy MaTepHalry
3TOTO pasjiesia, B KOTOPOM CTYIICHT IIOSICHSIET, II0YEMY OH
CYMTaeT JaHHYI0 paboTy CBOMM JOCTHXEHHEM. B pa3nene
MOryT ObITh  pyOpuku: «Mou  OTKpeITHS»  (T.e.
undopmanms, KoTopas  yAMBWIA, 3aKOHOMEPHOCTH,
KOTOpBIE YCTaHOBWJI CaMOCTOSITENIbHO), «Mou camble
yAauHble pa3paboTkuy, «MaTepuansl 11 BRICTYIUICHUN U
crarei», «CTuMmynbl ycmexa» (UTO B Xonxe paboTHI
TIOMOT'aJI0 JIOCTHXXEHHIO LeJIeH).

Kaxneit  snemeHT  mopTdoso  JOIMKEH
JaTUPOBAThCA, YTOOBI MOXHO  OBUIO  TPOCIEANTH
JMHAMHKY y4eOHoro mporecca. JKenarenbHo, 4ToObI IpU
oopMIIEeHNM OKOHYATENBFHOTO BapuaHTa MOPTQOINO
BKITIOYAJIO B ce0s, TOMHUMO 00S3aTENbHBIX Pa3leNoB, TPH
00s13aTeNbHBIX AJIEMEHTA: COMPOBOIMTENBHOE THCHMO Blla-
JielTbI1a TIOPT(OIINO C ONUCAHUEM LIEJH, IPEJHA3HAUCHUS 1
KpaTKOTO CcoJAepKaHus TOPTHOIUO; CcoJepkaHue (Win
OTJIaBJICHHE) TTOPTHOIHO C MEPEUNCICHHUEM €T0 OCHOBHBIX
SIIEMEHTOB, CaMOAaHAIM3 M B3NN B Oyaymee. 2To
npuiaeT y4yeOHOMY MOPTQOINO YIOpsAA0YeHHOCTh. MM
yIOOHO T0JIB30BaThCS APYTUM JIIOASIM — MOTEHIMATEHBIM
YUTATEISIM noptoaro (nperofaBaTensim,
OJTHOTPYMITHUKAM H T.JI.).

Hanwune TpeX 00s13aTeNbHBIX pa3acios.

Conepxanue (oriaBieHHe) TOPTHOINO C IMEePEIUCTICHHEM
€ro OCHOBHBIX 3JICMEHTOB.
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Kaxnplit anemeHT noptdosnno momkeH ObITh TaTUPOBaH,
9T0OBl  MPOCIEAMTh JUHAMHUKY pOCTa 3HAaHUM U
(opMHpOBaHMS KOMIIETEHIMH CTyJeHTa B Yy4eOHOM
mpoliecce.

AXIeHT cmelaH  Ha  00s3aTeIbHBIE

PEKOMEHIyeMbIe PYOpHKH.

pasgmensl W

Xopowo

B npomonnenue ko BCEMY MNEPCUMCIICHHOMY BbIIIC B
HOpT(bOJ'II/IO BKJIKOUYCHBI JOIIOJTHUTCIBHBIC py6pI/IKI/I, HO HC
BCCrJa ABHO BbIpaKCHA UX MOJIC3HOCTDb AJIA CTYACHTA.

HenocraroyHo BbIpaykeHa OPUIMHAIBHOCTB, TBOPYESCTBO B
odopmIIeHrH TOPTHOITHO.

OTan4HO

Hamnuue  momonHMTENBHBIX  pyOpuK  (TIOMCKOBBIX,
CUTYaTHBHBIX,  OIMCATEJNBHBIX),  JAEMOHCTPUPYIOLINX
HOJIC3HOCTH NOPT(OIIHO AL CTYJCHTA.

IToprdommo 1mO3BONIACT OLEHWTH IIPUPOCT  3HAHUH
CTYyZI€HTa, pPAa3BUTHE KOTHUTHBHBIX KOMIIETEHTHOCTEH,
c(OpPMUPOBAHHOCTH YMEHHH (B TOM YHCIIC TPHUKJIAIHBIX),
Pa3BUTOCTH KOMMYHUKaTHBHBIX YMEHHH,
c(OpMUPOBAHHOCTH yYMEHUH CaMOKOHTPOJIS u
CaMOOILCHKU.

ConeprxaHue MOpTHOINO CBUACTEIECTBYET 00 OUEBUIHOM
Iporpecce yJ4amerocs B IUIAHE Pa3BUTHA MEPEUHCICHHBIX
BBIII€ YMEHUH U KOMIIETEHLIMN.

AHanu3 rpynmnoBoi
paboThI

Y 10BJIETBOPUTEIBHO

Hannaue rpynmoBeix paborT.

Xopowo

HarmsinHo odopmiteHHbIE TPYIIIOBBIE PA0OTHI ¢ TOMOIIBIO
rpadu4ecKux OpraHu3aTopoB.

OTan4HO

Hannune pediekcun W CaMOOLECHKH IO TPYNIOBBIM
pabotam.

Mou  paboTtel B
H3ydyaeMoM  Kypce,
BKJTIOYasi JOMAIITHIOO
paboty

VY 10BJIETBOPUTEIBHO

Hamune pe3yabTaToB caMOCTOSITENBHOM paboThI.

Xopowo

I'pacdmuecku n HarJIsIIHO OOPMIICHHBIE PE3yIbTATHI.

OTan4HO

Hamume pediekcuy 1 caMOOIIEHKH 110 CaMOCTOSATENILHOM
paboTe B X0/1e U3y4EHUsI Kypca.

6.2. Tunosblie KOHTPOJIbHBIC 3a/IaHUA UJIX UHBIEC MaTECpHAJIbI, HCOﬁXO)II/[MLIe AJIA

OLIEHKH Pe3yJIbTATOB 00yUYeHus!
6.2.1. KoHTpoJibHbIE BONPOCHI

680NpOCHI

Koo ¢opmupyemoii komnemenyuu

Tema 1. U3omop¢pusm. Teepasie pacTBOpbI
N3omopdu3m: CymHOCTh MOHSTHS. THUIBI TBEPABIX PACTBOPOB

3aMelleHus. OMIMpUYecKue TpaBwia uzomMopdusma. Pomb
arpaMM  COCTOSIHHSI B HCCIIEIOBAaHUM HM30MOpQHU3MA: THUIIBI
(U3UKO-XMMUYECKOTO ~ B3aUMOJEHCTBHS ~ BELIECTB,  (DU3MKO-

XUMHYECKasi CYIIHOCTh H30MOp(dH3Ma Kak MaKpOCKOMUYECKOTO
spieHust. OCOOEHHOCTH CMELIeHUsI KOMIIOHEHTOB MpU 00pa30BaHUU
KPUCTAIZIMYECKOTO TBEpIOTo pacTBopa. Kpucramioxumuueckas
CYIIHOCTh M30MOp(H3Ma KaK MUKPOCKOIIMYECKOTO SIBICHUS. THIIbI

NK-2-u, IIK-3-n
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KPUCTANIMYECKOTO  CTpoeHHs (a3  TEepeMEHHOTO  COCTaBa.
CTpyKTypHBIII 1Hepexoa MOpsIOK-OecHopsiiok B KpUCTaJLIaX
TBEPJBIX pacTBOPOB. PaKTOPHI U30MOPGHHON B3aMMO3aMECTUMOCTH
aTOMOB B Kpucrajuiax. OCHOBHbIE IIOHATUS TEPMOJUHAMUKU
TBEPIBIX pacTBOpoB. TepMoanHaMuueckue (GpyHKIUH CMELICHUS —
SHTAJIBIUSA, SHTponus U GyHKIHs ['n606ca.

OKCIIEpUMEHTAJIBHBIE METOJIbl W3Y4YE€HHsS TBEPHAbIX PACTBOPOB. MK-1-n, MK-1-1
DKcIIepUMEHTAIIbHOE OlpeiesieHne (YHKIUN CMELIeHUs TBEp.bIX
pacTBOPOB 3aMEILCHUS.

Tema 2. Mopdotponus

[TpuunHbI, BBI3BIBAIOLINE MTPOsiBICHUE MOpdoTporuu. [IpaBuia u
3aKOHBI, OIIPEJEIIAIOLINE YCIOBUS CTA0OMIIBHOCTH CYILIECTBOBAHUS
KPUCTAJTINYECKON CTPYKTYphl. [IpHunHbI IpOsIBIEHUS U XapaKTep
M3MEHEHHMsI CBOMCTB B0JIb MOP(HOTPOITHOTO PsiJia, IPAKTHUECKOE

UCIOJIb30BAHUE.

MK-2-u, IIK-3-n

Tema 3. llosmmmopduszm

[TpuunnbI BO3HUKHOBEHUS nosmmopduszma | IK-2-u, IIK-3-n
(TepMOJMHAMHYECKHNA aCIeKT). DHAHTHOTPOITHBIC U MOHOTPOITHBIC
nosmMopduble TpeBpamieHus. Kiaccudukanus 1moJmMopQHBIX
NpeBpallleHHH 10 XapaKTepy CTPYKTYPHBIX HM3MEHEHHH (1o
broprepy).  TepmoawHammueckas  kiaccupukanus  (Ha3oBBIX
nepexonoB. ®azoBeie mepexombl 1-ro w 2-ro poma (1o
kinaccuukanuu  IpeHdecra). OMmnupuyueckas —Kiaccudukanus
($a30BbIX TEepexo/I0B. V3MeHeHHe KPUCTAITMYECKOW CTPYKTYPHI C
pocTOM TemrepaTypsl W JaBicHHs. KoopIWHAIMOHHBIC TpaBHIIa

noauMopdusma. [Tytu KOHTPOJINPYEMOTO BO3/JEHCTBUS,

MO3BOJISIIOIIME WHUIMUPOBATh M MPENOTBpALlaTh MOIUMOPGHBIE

IIPECBPAIIICHUA.

PeBpaill MK-1-u, TTK-1-1
DKcrepuMEHTANIbHbIE METO/IbI U3y4YEeHUs OJIMMOP(HBIX

nepexoa0s.

6.2.2. TunmoBbIe TeCTOBbIE 32IaHUA JJ51 OLEHKH C)OPMUPOBAHHOCTH KOMIIETEHIIU A
[IpumepHsbIii TepedeHb 3amaHuii (KOHTpOJIbHas paboTa mo pasneny «M3omopdusm. Trepmbie
pacTBOphI») sl OLEeHKH chopmupoBaHHOCTH 3HaHuM KommereHimid [IK-1-n, [IK-2-H, [1IK-3-H 1
[TK-1-1:

3ananue 1. Paccunraiite miotHocTs TBEpOro pactBopa YFs B CaF2 B 3aBucuMocTH OT cocTaBa: a) Mo
MOJIeJIM KAaTHOHHBIX BaKaHCHif; 0) MO MoJenu Mexy3enbHbIX HoHOB F . Ilapamerp a kyOuueckoii
anemeHTapHoii siaeriku CaF, pasen 5.4626 A, yicio GopMynbHbIX eauHull Z paBHO 4. [IpuHATH, YTO
00BEM dIIEMEHTApHOM sTUeHKH HE 3aBUCUT OT COCTaBa TBEPJIOTO pacTBOPA.

3ananue 2. [IpuBenute Haubojee BepOATHbIC (HOPMYIBI IS CIACAYIOIIUX OTPAHHMUYEHHBIX TBEPIBIX
pactBopoB: a) Li B TiSz; 6) Al2O3 8 MgAILO4.
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3amanue 3. [lpuBemure Tpu «3Be3nbl m3omopduzmay depcmMaHa W TPEMIOKHTE CXEMBI JTydIIeH
KPUCTAJUIOXUMUYECKON KOMIIEHCAIIMY U30BITOYHONM CTENEHU OKHCIICHUSI JIEMEHTOB, UCIIOJIb3YEMBIX B
Bameit Hayunoii pabore, mpu ux H30MOPQPHBIX 3aMEIICHUSX.

3ananue 4. PaccMoTpuTe mpuMeHEeHUe peHTreHorpaduu sl 10Ka3aTeabCcTBa 00pa3oBaHUsl TBEPAOTrO
pacTBopa, u3ydeHHOro B Bameli nayuyHoii rpymme. IlpuBenurte cocTtaB (XUMHUECKYIO (HOpMYILy)
TBEPJOr0 PacTBopa, 00JaCTh €ro TOMOTEHHOCTH, MCXOJHbIe peHTreHorpammbl (¢ uHaekcamu hkl),
paccuuMTaHHbIE MO HHUM IapaMeTphl 3JIEMEHTApHOM sYeWKH, 3aBUCUMOCTh HapaMeTpOB SUYEHKU OT
cocTaBa. YKa)XHTe, COOTBETCTBYET 3aBUCHMOCTh IapaMeTPOB SAYEHKU OT COCTaBa TBEPIOrO pacTBopa
npaBuiy Berapna win umeeTcsi OTKJIOHEHUE OT MOBEACHUS, MTPeICKa3biBaeMoro npasuioM Berapna, o
YEeM MOJKET CBHUJIETEILCTBOBATH 3TO OTKJIOHEHHUE.

3ajanue 5. JlomosHuTe Marepuan JeKuuu 4% onucaHueM [BYX METOJIOB M3YyU€HUS TBEPJbIX
pPacTBOPOB, HE ONUCAHHBIX B HEH.
*CTyIeHTbl UMEIOT JIEKTPOHHBIM BapUaHT JICKLUH.

7. YueOHO-MeTOAUYECKOe U HHPOPMANIHOHHOE O0ecTieyeHne TN CUMILTUHBI

a) OCHOBHAs JUTEparypa:

1. IlerpkoB B.U., I'pym3unckas E. HO. AxTuBHBIE METOABI B TMPENOAABAHWUU JAUCIUILUIMHBI
«3omopdpusm. Teepasie pactBopb». Kypc nekuuii m omnmcanue 3aHaTHi. MoHorpadus. -
Saarbriicken, Deutschland / Tepmanus: LAP LAMBERT Academic Publishing GmbH & Co.KG,
2014, 169 c. (Kauru umerotcs B hoHze Kadeapsl)

2. Ypycos B.C. Teopernueckast kpuctauioxumus. - M.: U3narenscteo MI'Y, 1987, 272 c.

3. IlerpkoB B.U., Imutpuenko A.C. ITomumopdusm. YuebHo-meronuueckoe nocodue. — HiokHuit
Hogropoxa: Hmxeroponckuii rocynusepeurer, 2019, 36 c.

4. Torrmrraiid, I'. ®u3MKO-XUMHUYECKHWE OCHOBBI MaTepHanioBeleHus [DnekTpoHHbiii pecype] / T
lotrorraiin; ep. ¢ annt. K.H. 3onororoit, [1.0. Yapkura mox pex. B.I1. 3nomanoBa. - 2-¢ u3z. (3:1.).
- M.: BUHOM. Jla6oparopus 3nanuii, 2014. - 403 c. - (JIyummuii 3apyOexnblii yueOHuK). - ISBN
978-5-9963-1327-3. PexxuMm poctyma: http://znanium.com/catalog.php?bookinfo=539831

0) JONOJIHUTENbHAS IUTEpaTypa:

1. Bect A. Xumus tBepaoro tena. Teopust u npuinoxxenus: Y. 1. M.: Mup, 1988.

2. Ypycos B.C. Teopust usomopdnoii cmecumoctu. M., «Haykax. 1977. 251 c.

3. Ilepuyk JIJI., PssGunxoB 1.J]. dazoBoe cOOTBETCTBUE B MUHEPAIbHBIX cucTeMax. M., «Hempay.
1976. 287 c.

1. Makapos E.C. U3omopdu3m aromoB B kpuctaiiax. M., «Aromuzaar». 1973. 288 c.

2. ®epcman A. E. U36pannsie Tpyasl. U3n-so AH CCCP, 1955-1959. (Cm. T.T. 3 u 5).

3. Ypycos B.C. Dneprernueckas kpuctamnoxumus. M., «Haykax». 1975. 333 c.

4. VYpycor B.C., Epemun H.H. Kpucrammoxumus. Kparkuit kypc: VYueObnuk. M.: U3a-o
Mockosckoro yH-Ta, 2010. 256 c.

5. Kuraitropoackuii A.1. Cmemanubie kpuctamuisl. M.: Hayka, 1983. 277 c.

6. Baitnmreiin b.K., ®punkun b.M., Uunen6om B.JI. CoBpemenHnas kpucramiorpadus. [loxg pen.
Baitnmreiina b.K. T. 2. Crpykrypa kpuctamios. M.; Hayka, 1979. 359 c.

7. Apesunr B.I1., Kanamnukos S.A. [IpaBuno ¢a3. M.: 3a-Bo MockoBckoro yH-Ta, 1964. 455 c.

8. KorenbaukoB A.P., Yioun U.B., Koansckuit A.M., Hekpacos A.H., Korensaukosa 3.A., OpiioBa
AN., TlerbxkoB B.U. IlomydyeHue M M3y4eHHE CTPOEHHS CIIOXKHBIX OpTO(OC(ATOB IUPKOHHS H
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IIeJIOYHBIX 3yieMeHToB. 4. OOpa3oBaHHEe U TEPMOJUHAMHYECKHE XapaKTEPUCTHKU TBEPABIX
pPacTBOPOB B BHICOKOTEMIIEPATYPHBIX BOJIHO-COJIEBBIX cuctemax // Pagmoxumus. 2000. T. 42. Ne 4. C.
325-330.

9. Acabuna E.A., IlerbkoB B.U., KorenpaukoB A.P., KoBambckmii A.M. CuHTe3 U H3ydCHHE
tBepasix pactBopoB (Na,K)Ti2(POs)s B ruaporepmanbHbix yeinoBusx // XKypHan HeopraHudeckoi
xumun. 2006. T. 51. Ne 7. C. 1066-1071.

10. Cymkosa T.II., CemenoBa I'.B., Ctpeiruna E.B. Tepmonunamudeckasi orneHKa CTaOMIIBHOCTH
TBEPABIX PACTBOPOB HAa OCHOBE XalbKOreHH10B cBuHIA // BectHuk BI'Y. Cepusi: Xumus. buonorusi.
®dapmarus. 2004. Ne 1. C. 94-100.

11. Bepma A.P., Kpummna I1. [Torumopdusm u monuTunusM B Kpucramiax. - M: Mup, 1969, 274 c.
13. IlerbkoB B.II., OpnoBa A.M. KpucramioXxumMudeckuil moaxoj K MPOTrHO3UPOBAHUIO TEIJIOBOTO
pacimpeHusi COEAMHEHUH CcO CTpYKTypoil ¢ocdaTta Harpus-muuupkonus // Heopranuueckue
marepuaibl. 2003. T. 39. Ne 10. C. 1177—-1188.

B) IporpaMMHoe obOecrieueHue u MHTepHeT-pecypchl (B COOTBETCTBUM C  COJEp’KaHUEM
JUCITUTIIIUHBI ).

http://www.cryst.ehu.es/

http://www.crystallography.net/cod/

http://webbook.nist.gov/chemistry/

http://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cqi
www.unn.ru/pages/e-library/methodmaterial/2010/solid_solution.pdf
www.geol.vsu.ru/ecology/ForStudents/3Graduate/Geochemistry/Lection6.doc

Y4eOHO-MeTonndecKast TuTeparypa Uil JTaHHON AUCIUIUIMHBI UMEEeTCs B HAJTMYUHU Ha calTax
u3natenbetB «fOpaiit» (http://www.urait.ru/) u snekTpoHHBIX OuONMHOTEuYHBIX cuctemax HHIY
(http://www .lib.unn.ru/ebs.html), gocTyn Kk KOTOpbIM MpenocTaBieH cryaeHTam. CalThl H3JaTEIHCTB
CoJiepKaT TPOU3BENICHHUsST KPYMHEWIINX POCCUHCKUX YYEHBIX, PYKOBOJIUTENECH TOCYyIapCTBEHHBIX
OpTaHoOB, TpeToaBaTeIeld BeIylIMX BY30B CTPaHBI, BBICOKOKBATHU(HUIIMPOBAHHBIX CHEIHAINCTOB B
paznuuHbIX chepax OuzHeca. DoHapl OMOIMOTEK CHOPMUPOBAHBI C YYETOM BCEX H3MEHEHH
oOpa3oBaTeNbHbIX CTaHIAPTOB U BKJIIOYAIOT Y4YeOHUKH, y4yeOHble mocoOus, MoHorpaduu,
aBTOpedeparbl, JuccepTallMy, SHIUKIONEIUH, CJIOBapU M CIPABOYHHUKH, 3aKOHOIATEIbHO-
HOpPMATHBHBIE JIOKYMEHTHI, CIIEIHalbHbIE TEPUOANYECCKHE W3JaHUS W W3/aHUs, BBITyCKaeMbIC
U3J1aTEeIbCTBAMU BY30B.

7. MaTepuajibHO-TEXHUYECKOE o0ecreyeHne T CHUTITUHbI

[ToMerienust mpencTaBisAlOT cOO0N yueOHble ayJUTOPUU AJS MPOBEACHUS YUEOHBIX 3aHSATHM,
MPEyCMOTPEHHBIX MPOrpaMMON. AYIUTOpPHUS [UIS TPOBEACHMS JIEKIMOHHBIX M CEMHHAPCKUX
3anaTuil (140 xopm. 2) ocHameHa  HEOOXOIMMBIM  OOOPYAOBAaHMEM:  CTAllMOHAPHBIM
MYJbTUMEAUMHBIM TPOEKTOPOM, HOYTOYKOM C BBIXOJIOM B ceTh MHTepHEeT, NOCKOM U MeJoM,
Oymaroii popmata A0, dpromactepamu.

HaumenoBanue OcHaleHHOCTh Ilepeuenn JIULEH3MOHHOTI0
CreUaAJIbHbIX* CHeUAJbHBIX MOMEIIEHUIl W | IPOrPaMMHOIO0 o0ecrevyeHus.
NMOMeLeHU i U | IOMelIeHH IS PexBu3uThI MOATBEPKAAIET0
NMOMeLeHU JJISl | CAMOCTOSITEJILHOM padoThI AOKYMEHTA
CaMOCTOSITEILHOM
padoThI
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JUTSL CHHTE30B.

[TporpamMmma coctaBiieHa B cooTBeTCTBUU ¢ TpeboBanusmMu OI'OC 1o HampaBiICHHIO MOATOTOBKH
04.03.01 «Xumus».

ABTOD:

K.X.H., JIOLEHT ITetskoB B.1.
Penensent:

C.H.c. UXBB PAH, x.x.H. CyxanosB M.B.

3aBeayromuii kadenapoil XMMUU TBEPJOTO Tella,
J.X.H., ipodeccop Cyneiimanos E.B.
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