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1. MecTto aucuumiannsl B ctpykrype OIIOIT

HucturuimHa «MatepuanoBeieHHe» OTHOCHUTCS K YacTd, (opMHUpYyeMOW Yy4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, MPUHAISKAT K npodeccuonanmbHoMy 1ukiay (b1.B.03.05)
00pa3oBaTeNbHONW HPOTPAMMBI, OCBAWBACTCS CTYJACHTaMH OYHOM (popMbl 0OydeHUs Ha TEpBOM
o0y4yeHHsI BO BTOPOM CEMECTpe, CTYAEHTaMH OYHO-3a04HOW (OopMBbI OOy4YEHHUs Ha BTOPOM TOAY
00yueHHUsl B YETBEPTOM CEMECTPE.

Jl11 OCBOEHUSI AMCLMILINHBI CTYAEHTHI MCIONb3YIOT 3HAHUS, YMEHMS U BUABI 1€ATEIbHOCTH,

chopMupoBaHHBIC B Tporecce M3ydeHus aucuuiuinH "Heopranwdeckas xumus", "Opranuueckas
xumus", "XuMusi BBICOKOMOJIEKYJISIpHBIX coenuHeHui", "Ctpoenue BemectBa", "KBantoBas xumus'",
"Kpucramnoxumus", "Ananutuyeckas xumus'", "Ousndeckas xumus" u Jp.

Heabio (MCUMILVIMHBI  SBJISETCS CUCTEMHOE OCBOCHHE 3HAHMM O BEIIECTBE, €r0 COCTaBE, CTPOCHUU,
PEaKIMOHHON CIIOCOOHOCTH, a TaKkKe 00JaCTH MCTIOIB30BaHKE 3TUX BEIIECTB B XO3SMHCTBEHHOU NEATEIHHOCTH
Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH, SKCIICPUMEHTATHHOM TEXHHKH M OCTIDKCHUH MPOMBIILICHHOTO
MIPOU3BO/ICTBA.

3agayamMu AUCHMILVIMHBI SBJISIIOTCS U3yYEHUE METO/0B IOJYyYEHUS U YCIIOBUN MPUMEHEHUs
pPa3IMYHBIX MaTepHalioB; HW3YYEHHWE BHYTPEHHEIO CTPOEHUS U CBOICTB MaTepuajlioB U
3aKOHOMEPHOCTEH MX M3MEHEHUs TMOJ BO3JEWCTBUEM BHEIIHUX (DakTOpoB; (HopMHUpOBaHUE
TEOPETUUECKUX NPEJICTABICHUNH O BO3MOXKHOCTSX M METOAax IOJYy4YEHHs MaTepHalloB C 3apaHee
3aJJaHHBIMH CBOMCTBaMHU.

2. Ilnanupyemsle pe3yJibTaThl 00y4eHHs 10 JUCHUILIMHE, COOTHECEHHbIE ¢ MIAHNPYeMbIMH
pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJIbHOI NPOrpaMMsbl (KOMIIETCHIIUSIMA M HHAUKATOPAMH
AOCTHKEHUSI KOMIETEeHIIN )

Ilnanupyembie pe3yJbTaThl 00y4eHHs MO TUCHUIJIMHE HaumeHnoBaHue
(MoayJ110), B COOTBETCTBHHU ¢ HHANKATOPOM J0CTHKEHUS OLIEHOYHOT0
®opmupyembie KOMIIeTEeHIIUH cpeacTBa
KOMIETEHIuH (KOL, Nuaukarop Pe3ynbTathl 00yyeHus
COIEpKaHNC AOCTHIKEHMS 110 AUCLHUILINHE
KOMIIETEHIIMH) KOMIIETEeH U™
(xon, coneprkaHue
WHAMKATOPa)
[K-1-u Bnaoems ocrnoenwvimu memooukamu YceTHBIM ompoc,
IIK-1-8-1. nposedeHus IKCNEPUMEHMA NPU U3YUeHUU 3K3aMEH
CHOCO6CH mex uiu UHbIX C8OLUCME mamepuaia
Cocransiet o0Ommit
HHaHHPOBaTL H—I YMemb cpamontHo cocmaesums nian
paboTy u BeIOUpAThH TUTaH HCCIICOBAHNA N npogedeHUs UCCIe008aHULL CGOUCME
€TaJIbHBIC IJIaHbI
a/IeKBATHBIC pi| g Mamepuanos
OTAEHbHBIX CTagUMN
MCTOIUJI peH‘IeHI/I;I 3H(1mb OCHOBHble NOHAMUA
Hay4YHO- Mamepuanogeoenus; Kiaccu@purayuo
mamepuailos no pasiuinvim
HUCCIIEIOBATEIILCKUX
napamempam

3a/1a4 B 00J1aCcTH
HEOPraHW4YeCKOoi




XAMHH, U/AIN I1IK-1-u-2. Braoemv nasvikamu ucnonvbzo8anus
. 9IKCHEPUMEHMATLHBIX U PACYEMHO-
CMECXKHBIX C XUMHUEHU
BbiGupaer MeopemuiecKux Memooos OJisi peuleHus
HayKax Mamepuanogeoyeckux 3adau
OKCIICPUMCHTAJIBHBIC U
pacyeTHO- Yumemw npasunvho evibpams
TCOPCTUUCCKUC IKCNepUMeHmanbHble U paciemHo-
METO/IbI PEIICHUS meopemuuecKkue Memoobvi 0Jisi peuleHus
I0CTaBJICHHOH 32/1a4H Mamepuano8eo4ecKux 3a0ay
UCXOoas1 U3 UMCHOIIUXCSL
3uams sxcnepumenmanbubie u paciemuo-
MaTCpUaAJIbHBIX 1 meopemudeckue npozpammol O
BPEMCHHBIX PECYPCOB U3YYEHUsL CMPYKIMYPHBIX CEOUCTME
mamepuanos,; 6a3oevie NPUHYUNLL U
Memo0ono2uio pabomol 6 HUX
[IK-2-1 [1K-2-g-1. Braodemw nasvikamu pabomul ¢ bazamu VYeTHBI ompoc,
HpOBOI[I/IT IIOUCK OAHHBIX npu noucke uH¢0pMal4uu 6 3K3aMEH
Crocobel CTIENMATH3HPOBAHHOI obnacmu 0 c60UCMBAX MAMEPUATOE
IPOBOJIUTH .
POBOA uHQopmalyu B Ymems ocywecmename xoppexmmuoiil
MH(POPMALMOHHBIE MH()OPMALIMOHHBIX nouck mpeoyemot unpopmayuu o
HCCIIEIOBAHNS B 0a3ax JaHHBIX C60IICMEax Mamepuaios
obmactu
. 3name ocnosnwie mpebosanus
HECOPTaHUYECKOU

XAMUU U/ UIA
CMEXKHBIX C XUMHUEN

unghopmayuonHoli bezonacnocmu npu
coope, ananuze u nPeOCMasieHuy
uHGopmayuu no 3a0aHHO meMamuxe

HayKax [IK-2-1-2. Brademwv nasvikamu obpabomiu
AHanmusupyer u Pe3yabmamos u aHaau3a nOIyYeHHbIX
0606ImAeT Pe3yTHTATH Xapaxmepucmuk Mamepuand
HOMCKA IO TCMATHKE Ymemv npedocmasumo pesynomamoi
IPOEKTa B obnacty noUCKa 6 gude 0630pa UMEIOUUXCHL
HEOPraHWYECKON XUMMH | céedenutl 0 C6OUCEAX MAMEPUANO8
W/WTHA CMEXHBIX C
XUMHEH HayKax 3namu 6udvl ceoiicme mamepuanos;
ceoticmea u 001acmu RPUMeHeHUs
KOHKDEMHbIX 2DYNN MAMepuanos
TK-3-5. T1K-3-u-1. Brademwv nasvikamu uoenmughuxayuu YcTHBI ompoc,
CucreMaTusupyer COeOUHeHUll no pe3yTbmamam 3K3aMEH
CIIoCOGEH HA OCHOBE MH(OpPMAIIHIO, IKCNEPUMEHMA U C NOMOUYBIO

KPUTHYIECKOTO
aHaju3a pe3yJbTaToB
HWP onenunBath
MEPCIEKTUBBI UX
MPaKTUYECKOT O
MIPUMEHEHUS U
MPOJODKEHUS paboT
B o0JiacTu
HEOPTraHUYECKOM
XUMUH W/UIIA
CMEXHBIX C XUMHEN
HayKax

IIOJIyYECHHYIO B XOJ€
HUWP, ananusupyer ee
Y COITOCTAaBIISIET C

Cneyuanu3UpoOB8aAHHbIX KOMNbIOMEPHBIX
npozpamm

Ymems oyenumo nonyuennyro 6 xooe
HUP unghopmayuro u conocmasump eé ¢
JUMepamypHoIMu OAHHbIMU

JIUTEPATYPHBIMU
JaHHBbIMHA
3uame ocnosmvle npunyUnbl
nPedoCmasne s pe3yibmamos u3yyeHus.
CBOlICME Mamepuanos
I1K-3-1-2. Braodemv nasvikamu onpeodenenus
Omnpenenser napamempos Mamepuanog ucxoos us3
BO3MOYKHEIE OCHOBHBIX CBOUCME, NPUCYWUX OAHHOMY

HampaBJICHUs Pa3BUTHUSA
paboT U MepCreKTUBbI
MPAKTUYECKOTO
MMPUMCHCHUA
MOJIYUYCHHBIX
PE3yNbTaToB

Kaaccy coeOuHenul.

Ymemo oyenumo obnacme npumenenus
00bEKMO8 UCCIe008aHUS, UCXOOS U3
NOAYYEHHbIX XAPAKMEPUCMUKAX O
CB0LICMBAX Mamepuana

3Hamb ocHOBHbIE Hanpaeierusl




COBPDEMEHHbBIX uccnedo8anull u
mpe606aHu}z K mamepuaiam

3. CTpyKTypa U coaep:kaHue TUCHUIIIUHBI

3.1 TpynoeMKOCTb AUCHHILIMHBI

ouHas ¢popma oOy4yeHHs1 | OYHO-3a04Hasi popMa 00yUeHUs
Oo0mias Tpy10eMKOCTh 6 6
Yacos 1o yueOHOMY TUTaHy 216 216
B TOM YHCIIE
ayIUTOPHBIE 3aHATHS (KOHTaKTHasT padoTa):
- 3aHATHS JIEKIIMOHHOIO THIIA 36 36
- 3aHATHS CEMHUHAPCKOrO TUIIA 16 18
KCPUD 2 2
camocTosTelpHast paboTa 108 124
[IpomexyTouHas aTTecTanus -3K3aMeH 54 36

3.2. Conepxanue QUCHUILIUHEL

HanMeHoBaHMe 1 KpaTKoe
cojiepkaHue pa3iesioB U
TeM JMCIMIIJIMHBI

Bcero (uacer)

B TOM YHCJIC

KonTakTHas pa6ora (padoTa Bo B3auMO/eliCTBHH C
npenojaBareyieM), 4achl U3 HUX

3anaTusa

CEMHMHApPCKOIo

THOA
JIabopaTopHble

THIA
3ausaTus
PadoThI

Bcero

CamocrositesbHast padoT3

00y4aK0ImIerocsi, 4achbl

OuyHas

Ou4HO-3a04Has

OuHas

OuHo-3a0yHasy [1ICKIHOHHOIO

OuHO-3a04HAas

OuHnas

Ounas

OyHO-3a04YHas

Ounas

O4HO-32049HAs

Pazpen 1.

Bgenenne. Ctpoenne
KPUCTATUTMICCKUX
marepuanoB. CTpoenne
aMOpP(HBIX TEJ U MOPOIIKOB.
JedexTs! B TBEp/BIX Tenax.
OcobeHHOCTH CTPOEHHS 1
CBOMCTB TTOBEPXHOCTHBIX
CJIOEB BELIECTBA
OcCOo0GeHHOCTH CTPOEHUS U
CBOICTB MaTepUaJIOB B
HAaHOIUCIIEPCHOM
COCTOSIHUH.

[}
©

H
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®| Ouynas

©| Ouno-3aounas

N
~
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N

Pazpmen 2.

O000111IEHHBIE
MPEJICTABJICHHUS O BCEX BHIAX
CBOMCTB MaTEepHUAIIOB.
CBoiicTBa Hu obnactu
MPUMEHEHUS KOHKPETHBIX
rpynn Matepuanos. OOrmiue
TPUHITHIIBI BEIOOpa it
CO3JIaHMsI MaTrepuajga IpHu

82

91

18

18 8 9

28*

29*

54

62
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peuicHuun MPAaKTUYCCKUX

3a7a4. MeTto bt

HUCCIICAOBAHUS MaTepI/IaHOB

Bceero 162 | 180 36 | 36 16 |18 54 56 108 | 124
Kontposb 54 | 36

Hroro 216 | 216

*-c yuemom KCPU®D 2 uaca y ounoti u 04H0-3a04HOU (hopMbl 00)YeHUs.

[IpoMexyTOUHBIII KOHTPOJb OCYIIECTBISETCS NPU MPOBEACHUM KOMIUIEKCHOTO 3K3aMEHa
(mpeamnosaraeT BHINOJIHEHNUE TPAKTUYECKUX 3aJaHUMN).

3.3. Conep:xaHue pa3/iesioB JUCIUILIAHBI

Pa3zgen 1. BBenenue

[IpenMeT W OCHOBHBIE TOHATHSA MarepHaloBeleHusa. VcTopus pa3BUTHS U COBPEMEHHBIE
npobnemMbl  MaTepuanoBeneHus. Kiaccudukamms — marepuanoB MO0 JTamy  repepaboTKu.
Knaccudukanusa marepuaioB mo uxX HasHaueHuto. Kiaccudukanus marepuasioB Mo Haumbosee
BOXHBIM JUISI ONPEICICHHBIX YCJIOBHW CBOWCTBAM WM WX COBOKymHOCTH. Kiaccuduxarms
MaTepUasoB MO yCIOBUSM IpUMEHeHUs Marepuana. Knaccudukanus mo CTpyKTypHBIM MPU3HAKAM.
Knaccupukanus 1m0 MakpoCTpyKType (arperatHoMy coctosiHuio). Kiaccupukamus TBepabIX
MaTepuajoB Mo KonuyecTBy (a3 u macmTaly HeogHOpoaHOCTel cTpyKTypbl. Kiaccudukamms
TBEP/IbIX MaTEPHUATIOB 10 MUKPOCTPYKType. Kinaccudukaius MmatepuanoB 1o aTOMHO-MOJIEKYIISIPHOI

CTPYKTYpE.

Cmpoenue Kpucmaniuueckux mamepuanoe

Kpucrannuueckast — ctpykrypa.  Kpucramnuueckas  pemierka  (y3ibl,  TpPaHCISALNH).
OneMeHTapHas s4eliKa KPUCTAJUIMYECKOW CTPYKTYpbl M PEIIETKHU: OIpENEICHHUE, IapaMeTpHl,
IpaBwia BbIOOpa, 4UCIO (OPMYNBHBIX €AWHUL, KOOpJMHATHI aTOMOB. BHemHss cummeTpus
KPUCTAJIOB: cTepeorpaduueckas MpoeKIHs, Oepalui U 3JIEMEHTbl CHMMETPUH (LIEHTP WHBEPCHUH,
IUIOCKOCTh 3€PKAJIbHOTO OTPa)KE€HUs, MOBOPOTHBIE OCH, WHBEPCHOHHO-IIOBOPOTHBIE U 3€pPKaJIbHO-
IIOBOPOTHBIE OCH), TEOPEMBI O COUYETAHUU ONEpPALUN CUMMETPHUH, TOUYEUYHBIE I'PYIIBI CUMMETPHUU
KpUCTAJIJIOB (OIpesieseHne, TeHepaTopbl TpYII, Kilaccu(UKalus IO CHHTOHHUSM, CUMBOJIUKH
[Hendnuca u I'epmana-Morena, npuMepsl). BHyTpeHHSS cUMMETpHs KPUCTAIJIOB: TUIIBI IIEHTPOBKH
AJIEMEHTApHBIX slUeeK, KIacCHU(pUKaLKsg 3JIEMEHTapHbIX sUeeK I10 CHHIOHMsM, sueiiku bpaso,
TEOPEMBbI O COYETAaHUM TPAHCISIIUN C APYTUMH ONEPALSIMH CUMMETPHUH (TIJIOCKOCTH CKOJIB3SILETO
oTpaxkeHus (a, b, c; n; d), BUHTOBBIE OCH), MPOCTPAHCTBEHHBIE T'PYIIBl CUMMETPUU KPUCTAIJIOB
(ompenenenue, cumBodbl llendnuca u 'epmana-Morena, npumepsl), IpaBUIbHAs CHCTEMa TOYEK,
MIOJTHOE ONHMCaHUE CTPYKTypbl Kpuctamia. CTpyKTypHbIE CHpPaBOYHUKH, 0a3bl JaHHBIX M
nporpaMMHoe obecrieyeHre. OCHOBBI KPUCTAJUIOXUMHUHM: TMPUHIUI MJIOTHEHIINX YIAKOBOK, SHEPTUS
KPUCTAJNTNYECKOM peleTKH, MoIuMoppu3M, n30Moppu3M, MophOoTporusl.

Cmpoenue amopuvix men u nopowiKos

CtpykTypHBle U (DU3UKO-XUMHUECKHE AacCleKThl CTEKJI000pa3HOTO COCTOSHHS BEILECTB.
MeTtob! ostydeHus u 00pabOTKH CTEKOI.

epexmot 6 meepovix menax
Toueunble AeeKThl (BaKaHCHH, MEXKIO0Y3€IbHbIE YaCTHUIIbI, TPUMECHbIE AePEKThI, Ne(PeKThI

ANEKTPOHHOU CTPYKTYphI). JluHeiHble nedekThl (KpaeBas AWCIOKAIUS, BHHTOBAas JHUCIOKAIIHS).
[ToBepxHOCTHBIE AePEKTHI (IBOWHHUKH, TpaHUIIBI 3€peH). OO0BEMHBIE Te(PEKTHI.




Ocobennocmu cCmpoenus u ceolicme nO6EPXHOCHIHBIX C/l0e6 seujecmea

MGTOI[BI MOJIYYCHHUA THNICHOYHBIX HOKprTPIfI. FCOMeTpI/I‘IeCKI/Ie U SHCPICTUYCCKHUEC ACIICKThI
HECKOMIICHCHUPOBAHHOCTH XUMHUYCCKUX CBsA3€EH Ha IIOBEPXHOCTHU BEIICCTBA. IToHsTHE 00 AIUTAKCHUM.

Ocobennocmu CMpPOEeHUA U ceoiicme mamepuaios 6 Hauooucnepcnom cocmosaHuu

Mertop! moy4eHusl ¥ Pa3HOBHHOCTH HaHOMaTepuanoB. Biausuue pasmepHbix 3¢ dexroB Ha
¢u3nueckre u PU3NKO-XUMUYECKHE CBOHCTBA BELIECTB.

Pa3nesa 2. O6001eHHbIe IPeICTABICHUS 0 BCeX BH/IaX CBOMCTB MaTepHaJIOB

OOmiee omucaHWe CBOWCTB MaTepUAoOB. TepMoJMHAMHUYECKHE CBOWCTBA. TepMuueckue
cBorictBa. Kopposuonnas croiikocte. OnrTuyeckue cBoWcTBa. MeXaHMYECKHME CBOMCTBA.
TpuboTexHUYECKNE XapaKTEPUCTHUKU. TpHOOTEXHUYECKHE TapaMmeTphl. DIEKTPUYECKHE CBOWCTBA.
MarnutHble  cBoiicTBa. KomOuHupoBaHHblE  CBOWCTBa  (TepMOlJIeKTpHUecKHE  APQEKTHI,
raJbBaHOMArHWTHBIE W TEPMOMArHUTHBIE  A(PQEKTH,  IMbE30JIEKTPUUECKHE  CBOWCTBA,
NUPOSIEKTPUUECKUN 3PPEKT, 3eKTpoKasopuueckuil 3(h(eKT. CerHeTodeKTpUYecKue CBOWCTBA,
aneKTpoonTuieckuit apdekr, mpezoontrdeckuii 3P dexT). TexHomornyeckre CBOMCTRA.

Ceoiicmea u ob6racmu npumMeHeHUs KOHKPENHbIX ZPYRI MaAmepuaios
Meramnsl u crnaBel. Kepamuka. [Tonmumepsrt. Ctékia. KoMo3uiyoHHbe MaTEpHAIbI.
Oouwgue npunyunvl 6b100pa u CO30AHUA MAMEPUANA NPU PeUIeHUN NPAKMUYECKUX 3a0ay

Metomoorust pelieHuss MaTepUAIOBETYECKUX 3a7ad. MeToJbpl HalpaBICHHOTO ITOHMCKA
MaTepUalioB C 3aJaHHBIM HA0OPOM CBOWCTB.

Memoowvt uccneoosarnus mamepuanos

Judpakuronnsie MeTOIbl. MUKPOCKOIIMYECKHE METObl. MEeTOIbl M3yUYeHHS] TEPMUUYECKUX U
TEPMOJMHAMUYECKUX CBOMCTB MaTepuaigoB. MeETOIbl M3YUYEHHUs] JJIEKTPUUYECKUX M MAarHUTHBIX
CBOMWCTB MarepruajioB. MeTOIbl MEXaHUYECKUX UCTIBITAHUN MAaT€pUATIOB.

4. Y4edHO-MeTOMYECKOe 0DecredeHHe CaMOoCTOATEIbHOI padoThl 00yYaoIuXCs

CamocTtosTenbHass paboTa CTYIEHTOB BKJIIOYAaeT padOTy B YMTAJIbHOM 3ajie OMOJIMOTEKH, B
y4eOHbIX KabuHeTax (J1abopaTopHsxX) W B JIOMALIHHUX YCIOBHSX, C JOCTYHOM K pecypcam MHTepHeT
JUIsL TIOATOTOBKM K YCTHOMY ONPOCY, KOHTPOJbHBIM paboTaM W TecTaM, a Takxke O¢opMIeHHE
HAYYHBIX PUCYHKOB B aJlbOOME KaK OTYeTa I10 COOTBETCTBYIOIIUM TeMaM JIa0OPaTOPHBIX padoT.

Otuersl MO J1abopaTOpHBIM pabOTaM MPEACTaBISIOT COOOM OTYETHBIM JOKYMEHT O paloTe
CTyJEHTa B Te4YeHHe ceMecTpa. Hamuume oOT4eTOB, 3a4YTEHHBIX IIpeNnoAaBaTesieM, BEAYLIETO
71a00paTOpHbIE 3aHATHUSA, SIBIAETCS HEOOXOIMMBIM YCIOBHEM JONyCcKa K cJade 3K3aMeHa II0
JUCLHUIUIMHE. DTO TakXe OJUH M3 d(PPEKTHUBHBIX METOJOB MO3HAHMS, TaK KaK UMEHHO B Ipolecce
HalmucCaHus OTYCTa CTYACHT ACTAJIbHO W BAYMYHMBO aHaJIM3UPYET H3y‘-laeMBH>i MCETOJ aHalln3a,
IPOBOIUT 00paOOTKY MOJNyYEHHBIX PE3YJIbTATOB, (OPMYIUPYET BBIBOJ O MPOJEIaHHON padoTe, uTo
CIOCOOCTBYET JyyllleMy YCBOGHMIO MaTepuaja, pa3BUBaeT y CTYJICHTOB BHUMaHUE U
HaOJII01aTEIbHOCTb.

K dopmam Tekymiero KOHTpOJIs yCreBaeMOCTH JUCHUIUIMHBI OTHOCHUTCS CIIeTyIOIIee:

- YcTHBIN onpoc
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- KontponbsHas pabota o CTpOEHUIO aTOMa U CTPYKTYpe KPUCTAIUIMYECKUX COCAMHEHUM

HpOMe)KYTO‘IHaSI arTecTanud 1o UToraM OCBOCHHA AUCHUIIMHBI ITIPOXOAUT B (popMe IK3aMcCHa.

KOHTpOJIBHBIG BOIIPOCHI U 3aJaHud AJid MPOBCACHUA TCKYLICTO KOHTPOJA U HpOMe)ICYTOqHOﬁ

aTTeCTallMy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHBI B II. 6.2.

5. ®oHJ OL[EHOYHBIX CPEJACTB /IJIsi IPOMEKYTOUYHON ATTECTAIMH 10 THCHHUILIHHE (MOTYJII0),

BKJTIOYAIOIIMI:

5.1.

OmnuncaHue mKan OlcHUBaHUS PE3YIbTATOB O6y‘l€HI/IH IO JUCHUIIJIINHE

Yposennb Ixana ouennBanusi chpopMUPOBAHHOCTH KOMIIETEHIUI
copmupoBan
JI0X0 0YeHb XOPOIIO
HocTH Hey/I0BJIETBO | yIOBJIETBOPH P
it X0po1o OTJINYHO
KOMIIETEHINH pUTEIbHO TeJILHO P
(MHANKATOpA NMPEBOCXOIHO
JOCTHKEHUS q
. € 3a4TCHO
KOMIIeTeHITHI1) 3a4TEHO
OTtcyrcTBHE YpoBeHb
3HAHUH 3HaHUH B
YpoBeHb
TEOPETUIECKO N o0beme,
YpoBeHb MuHuManeHO | 3HaHUH B YpoBeHb
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3HAHW HIDKE | JTOMYCTHMBIN o0BeMe, 3HaHWU B VpoBeHb
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MUHHMAJIEHBI OBEHb COOTBETCTB obnreme &
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X 3HAHUH. eM Mporpamme COOTBETCTB
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IIOJIHOTY I/f Loy 8 HECKOJIBKO B TpCBRILIAIOLIC
N MEJId MECTO | MHOTO OITYIIICHO mporpaMme
3HAHUH o 5 Homym HecyIlleCTBeHH porp M Iporpammy
rpyObie HE BIX HECKOJIbKO MO/ITOTOBKHU
BCIIE/ICTBHE Py Py BIX OIIHGOK A > | MOATOTOBKH.
OIIUOKH. OIINOKH. HETpYOBIX 0e3 ommoOoK.
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Ymenus 3a/1a44 ¢
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HEerpyObIMU
OTKa3a yYMEHHUS. P g omnOKaMH. 3aJaHus, B HECYILECTBEH | BCe 3allaHus,
OIIHOKaAMH.
O6y‘lal0].l.lel"00 BrInonaHeHbI Bce IIOJIHOM HBIM B ITOJIHOM
BrInoaHeHbl
sl OT OTBETa Hmenn mecto 3aJaHus, B o0bemMe, HO HEIOYeTaMH,
BCE 3aJIaHUs
rpyObIe MOJIHOM HEKOTOPBIE C BBITTOJIHEHBI o0beme 6e3
HO HE B
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OTtcyrcTBHE IIponemonctpu | Ilpomemonct ITponemoHcT
yr ITpu pemennu | Mmeercs [TponemoHcTpH poZt P poat P poat P
BJIAJICHUS poBaHbI MPOBAHBI UPOBaH
CTaHJAapTHBIX MUHUMAJIbHBbI POBaHBI o
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HeBo3MoxxHOC HaBBIKU MOJIXO/I K
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Tb OLICHUTH CILICHUIO
§ HpOBAHE! Habop MIPH pEIICHUH HEeCTaHIapTH ;
Hamane 6230BLIE HABBIKOB JJI | IPH PELICHUH pup % HECTaH/IApTH
CTaHOAPTHBIX bIX 3aa4 0€3
HaBBIKOB HABBIKIL peluenus CTaHIaPTHBIX Jap 2! BIX 337124
BCICICTBHC CTaHJapTHBIX | 3a1ad ¢ sana1 bes omm6ox u
omKooK U HEI0YETOB.
OTKasa Wmenu MecTo | 3amad ¢ HEKOTOPBIMH A




oOyuaromieroc | rpyosbie HEKOTOPBIMH HeIoYeTaMu HEI0YETOB.
sL OT OTBETa OIIHOKH. HeJ[09eTaMu

HpOMe)KYTO‘-IHHﬁ KOHTPOJIb Ka4CCTBAa YCBOCHUA CTYACHTAMUA COACPIKAHUSA JUCHUIIIIMHBI IIPOBOJUTCA
B BUJI€ KOMIIJICKCHOT'O 3K3aM€HA, Ha KOTOPOM OIPEACIACTCA:

YPOBEHb YCBOCHUA CTYACHTAMH OCHOBHOI'O yqe6Horo Marcpuraia 1o JUCHUIIIINHE,
YPOBEHb NIOHUMAHUSA CTYACHTAMH U3YUYCHHOI'O MaT€pHrajia,

CIIOCOOHOCTHU CTYACHTOB UCIIOJIB30BATh NOJTYUYCHHBIC 3HAHUA OJId PCUHICHUSA KOHKPCTHBIX
3aaa4.

Dk3aMeH BO 2 cemecTpe aisi O4HOW (opMbl 00y4YeHHs MPOBOAMUTCS B MUCHBMEHHOU (dopMme B
BHUJIC OTBETA 00YYAIOMIETOCs Ha BOIIPOCKHI Kypca, PEIICHUH MTPAKTHICCKHUX 3a7ad.

6.2. TumoBble KOHTPOJbHbIE 3aJaHUA MJIM HHbIe MaTepHaJbl, HeOOXOAMMBIe [JIsl OLEHKHU
pe3yJIbTAaTOB 00y4eHH.

6.2.1. TunoBble 3aaHNs/3a1a4M J1JIsl OLIEeHKH ¢(hOPMHPOBAHHOCTH KOMIIETEHIIUH

IlpumepHnulit nepeuensv 6onpocos (KOHmMpoOIbHAA padoma) 011 OUEHKU CPHOPMUPOBAHHOCIU
snanun komnemenyuu_IIK-1-u, IIK-2-n, IIK-3-u:

IK-1-u:
1. HazoBute 0CHOBHBIE MOHATHS MaTEPUAIOBEACHHUS.
2. Knaccupunupyiite psan coennHeHui (1epeBo, MeTall, CIuiaB, KepaMHUKa, KAMEHb,
HAHOTPYOKM) IO MaKpO- U MUKPOCTPYKTYpE.
3. HazoBute criocoObl perucTpany peHTI€HOBCKOTO U3Ty4YEHUS.
4. Ha3zoBuTte napameTpsl IEMEHTAPHON SYEHKH.
5. Knaccuduuupyiite anemeHTapHble SUSHKHU 110 CHHTOHUSIM.
IIK-2-nu:
1. HazoBure npuHUHMI IUIOTHEHIIEH YAaKOBKH.
2. Ha3zoBute ocHOBHbIE 1eEKTHI B TBEPABIX Teax.
3. HazoBute OCHOBHBIE BHIBI MTOTyYSHHUSI HAHOMATEPHAIIOB.
4. OObICHUTE OCHOBHOW MPUHIIMII U HAMUIINUTE YpaBHEHHE KOPPO3HH.
5. OObBsicHUTE pa3auyuus MeX1y MapaMarHeTukaMu U peppomMarHeTHKaMu.
6. PaznenuTe KOHCTPYKIIMOHHBIE METAJIIBI M CIUIABHI 110 XJIaJJOCTOUKOCTH Ha 5 Tpymil.
IIK-3-H:

1. Haiigure B 6a3e manubix Crystallography Open Database ¢ momoIipo BCTpOGHHOM (YHKIIMU MTOUCKA
CTPYKTYpY MHHEpaJa rajiiTa U Ha30BUTE KJIFOUCBbIC MTAPAMETPhI JIEMEHTAPHO! SIUYCHKH.

2. C momompro mporpamm PhasanX u CrystalMaker mmeHTHUIMpYTE HEM3BECTHOE COEIAWHEHUE TIO
umeroleiics audpakrorpamMme.

3. Tlpu c)XMTaHWU YKCYCHOM KHCIIOTBI B KUCIOPOAE BbLIeIHaoch 235.9x/[x TermnoTel u octaiock 10.0 1
HempopearupoBasiiero kuciopofa (usmepeHo npu gasineHun 104.1 kIla u temmeparype 40°C).

Paccumraliite mMaccoBbie JOJIM KOMIIOHCHTOB B I/ICXO,I[HOﬁ CME€CH, €CIIM HU3BCCTHO, YTO OHTAJIBIIMHU




o0Opa3oBaHus YIIIEKHCIOr0 Ta3a, MapoB BOABI U YKCYCHOM KHCIIOTBI COCTaBIAIOT -393.5 kJ[»K/MoIb, -
241.8 xJIxx/mMomap u -484.2 kJ[5K/MOIb COOTBETCTBEHHO.

4. ATOM HEKOTOpPOTO M30TOIa MpEeTepreBacT MOCICIOBATeIbHO 0, O, O, [, B~ - pacnaabl. Hamummmre
peakiuy pajTuoaKTUBHBIX MPEBPAIECHUA 3TOT0 M30TOMA M MPOIYKTOB €ro pacmajia, OomnpeneiuTe, K
KaKOMY PaJHO0aKTUBHOMY CEMEHCTBY OHM ITPHHAJICIKAT.

7. Y4yeOHO-MeTOoAMYECKOEe H HH(POPMALIMOHHOE o0ecedeHue JUCITHIIMHBI
a) OCHOBHAas JUTEpaTypa:

1. CyneiimanoB E.B. Xumuueckoe marepuanosenenue (Yacts ). Huwxuauit Hosropoa: HHI'Y, 2006,
129 ¢.3.

2. CyneitmanoB E.B. CgoiicTBa MaTepualioB M METOAbl HMX NIPOrHo3upoBaHus. HinkHwMii
Hosropoa: HHI'Y, 2007, 116 c.

0) IOTIOTHUTENbHAS JINTEpaTypa:

1. CyneiimanoB E.B., ®agneeB M.A. YuebHo-metoauueckoe nocodue "Cocras, CTpOCHUE U
cBoiicTBa atromHbIX saep". H.Hosropoa: HHI'Y. 2005. 39 c.
2. Yynpynos E.B., XoxnoB A.®., ®agneeB M. A. Kpucramiorpadus. M.: @usmaraut. 2004.

500 c.

B) porpammHoe obecriedenne u HTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM TUCIUTUIUHBI)
http://www.cryst.ehu.es/

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

https://www.fiz-karlsruhe.de/icsd_web.html
http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html
http://webbook.nist.gov/chemistry/

http://www.crct.polymtl.ca/fact/index.php
https://www.fiz-karlsruhe.de/de/leistungen/kristallographie/icsd.html

VYueOHO-MeTouuecKas JUTeparypa Uil JaHHOM JIMCHUIUIMHBI MMEETCS B HAIMYMKM Ha CalTax
usnatenbetB «fOpaiit» (http://www.urait.ru/) u snekTpoHHBIX OuOIMOTEUHBIX cucTeMax HHIY
(http://www.lib.unn.ru/ebs.html), noctyn k KoTopbiM nipegocTaBieH cryaenTam. CailThl H31aTEIBCTB
coiep)KaT TPOW3BEACHUS KPYIMHEHIINX POCCHICKMX YYEHBIX, PYKOBOAMTENCH TOCYIapCTBEHHBIX
OpraHoB, TperojaBareiell BeAyIuX BY30B CTPaHBI, BHICOKOKBATH()UIIMPOBAHHBIX CIEIHUAIUCTOB B
paznuuHbiX cdepax OuzHeca. DoHAbl OMOMMOTEK CHOPMUPOBAHBI C YYETOM BCEX HW3MEHEHUU
0o0pa3oBaTEeNbHBIX CTAHAAPTOB M BKJIIOYACT Y4YeOHUKH, YdeOHble TOocoOusi, MOHOrpadum,
aBTOpedeparbl, JUCCEPTAIlMM, OSHIMKIONECAWN, CIOBapU M CIPABOYHUKH, 3aKOHOJATEIHHO-
HOPMAaTHBHBIC JIOKYMEHTHI, CICHUAIbHBIC NEPHOIUYECKUE H3JIaHHS W H3JAHUS, BBITYCKACMbIC
U3/1aTeNIbCTBAMH BY30B.

8. MarepunajbHoO-TeXHHYeCKOe o0ecnedeHue T CHUITUHBI
[TomemeHns: MpenCcTaBiIsIIOT cO00i yueOHBIE aynuTopuu (BMeCTUMOCTBIO 40 uenoBeKk) s
MPOBEJCHUSI Y4YEOHBIX 3aHATHH, MPEAYCMOTPEHHBIX MPOrpamMMol. AyIuTOpus JUIsl MPOBEIEHUS
ceMuHapckux 3aHaTuil (140 xopm. 2) Takke OCHalleHa HEOOXOAMMBIM OOOPYIOBaHUEM:
CTallMOHAPHBIM MYJIBTUMEAUNHBIM TPOEKTOPOM, HOYTOYKOM C BBIXOJIOM B C€Th MIHTEpHET, TOCKOH U
MEJIOM.


http://www.cryst.ehu.es/
http://www.crystallography.net/cod/
https://www.fiz-karlsruhe.de/icsd_web.html
http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html
http://webbook.nist.gov/chemistry/
http://www.crct.polymtl.ca/fact/index.php
https://www.fiz-karlsruhe.de/de/leistungen/kristallographie/icsd.html
http://www.urait.ru/

HanmenoBanmue
cnenuaIbLHbIX*
TMOMeIeHuH n
TMOMeIeHui ISt
CaMoOCTOSITEJIbLHOM
padoThI

OCHAIIEHHOCTD CNEeMHAJIBLHBIX
MOMeIIeHUH ¥ MoMeleHuH 115
CaMOCTOSITeIbHOI padoThI

IlepevyeHb JHIEH3MOHHOTO MPOTPAMMHOI0Q
o0ecreueHus.
PekBHU3UTHI MOATBEPKAAOIIET0 TOKYyMEHTA

ITomemenue JUISE
CaMOCTOSITEIILHOU PabOTHI
mp. I'arapuna, 23, xopr. 1,
ayn. 205

Kommiext CHeHH&HHSHpOBaHHOﬁ
Me6eJ'H/I, NEPCOHAIIBHBIC KOMITbIOTCPHI
, AMECTC BbIXOI B MHTCPHET

* Microsoft Windows Professional 10,
JIunensus Ne 67001233, nara BeIgaun
09.06.2016 .

* Microsoft Office MS Office Standard 2013;
cepeepHas nunen3us MS SQL Server
JInnensus Ne 65097676, nara BeIga4un
23.04.2015 r.

YueOHas aymuTopus s
HPOBEICHUS 3aHATHIl
JEKIIMOHHOTO THIIA

np. 'arapuna, 23, xopi. 2,
ayn. 140

KommiexT crnennanu3npoBaHHOM
MeOeH; TEeXHUYECKHE CPEe/ICTBA:
MyIBTUMEIUAHBIN TTpoekTop Beng
MP610, noytoyk Acer Aspire 5315-
301G08 , nepeHocHOi
npoeknnoHHbIH 3kpaH DRAPER
DIPLOMAT 60x60 MW BlackCase

HUMECTCA BbIXO B UHTCPHET

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JImmensus Ne 15988873, nara BeImaun
15.01.2003 r.

» Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, nara Beigaun
12.12.2007 r.

[Tomemienuss s CcaMOCTOSITENbHOM pabOThl OOYYAIOUIUXCS OCHAIIEHBl KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOJKHOCTBbIO MOAKIHOYEHHS K ceTu "HHTepHer" u oOecnedyeHbl IOCTYIIOM B
AIEKTPOHHYIO HH(OPMAIIMOHHO-00pazoBaTenbHylo cpeny (205 kop. 1).

[Iporpamma cocrtaBnena B cootBercTBuM ¢ TpeboBanusimu OI'OC BIIO mo nampaBiieHuo

moarotoBku 18.04.01 «XumMuyeckast TEXHOIOTHS.

ABTOpBI

I.X.H., Ipo(.

E.B. CyneiimaHoB

K.X.H.

Peuiensenr (»1)

K.X.H. ¢.H.c. ®I'VII "OHIIL]

HUNNC um. FO.E. Cenakona"

aBenyromui kapeapowu,

I.X.H., Ipod.

E.B. CyneiimanoB

O.B. KpameHnHHUKOBa

A.A. Ca3oHoB

[Tporpamma ooOpeHa Ha 3aceJaHUN METOAMYECKON KOMHCCUH XHMHUYECKOTO (aKylIbTeTa
ot 7 mas 2023 rona, npotokoa Ne 7.
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