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1. Heap 1 3aga4n U3y4YeHUs TUCHMIIHHBI

Lenp wu3ydeHus AMCUMIUIMHBI - TOJATOTOBKA Yy4HTeNed OHOJOrMH U Teorpadum,
CMOCOOHBIX HCHOJB30BAaTh 3HAHMA N0 KPHUCTAUIOXMMHUU TMPU OpraHu3anuu ydeOHo-
HCCIIEI0BATENLCKOM eI TENbHOCTBIO 00YyYaIOIIUXCS.

3ajaun JUCHUTLIUHBIL:

- (dopMHUpoBaHHE TpPEICTABICHUNA 00 OCHOBaX TEOPUU CHUMMETPHU KPUCTAJUIOB M
SIIEMEHTAaX TEOPHUH PEHTICHOBCKOW audpakiuu, 00 OCHOBHBIX IMOHATHUAX W KaTETOPHUSIX
TEOPETHUYECKOW KPUCTAUIOXMMHH, 3HAKOMCTBO C 0a30BBIMH CTPYKTYPHBIM THIIAM
HEOPraHUYECKUX COCTMHECHUH.

- (QopMupoBaHME yYMEHHH TIO  OpraHU3alMd  Y4eOHO-HCCIIENOBATEIHCKON
JESITEIbHOCTbIO 00yJaroIInXcsl.

2. Mecto gucumminnsbl B ctpykrype OIIOIT BO

JucuumnuHa «OCHOBBI KPUCTAJIOXMMHUU» OTHOCHTCS K BapUaTHBHOM 4YacTH
y4eOHOrO IJIaHa.

JucnunnuHa uzydaercst Ha 2 Kypce, B 3 ceMecTpe.

JUia u3ydeHusl AMCLUMILIMHBI TpeOyeTcs: 3HAHUE OCHOBHBIX 3aKOHOB 0O0med u
HEOPraHMYeCKOM XHMHM, KOTOpblE M3y4alOTCS Ha IEepBOM Kypce 00pa3oBaTelIbHOMN
MIPOrpPaMMBI.

N3ydenuro muctuminHbl «OCHOBBI KPUCTAJUIOXMMHUMY» TPEAIIECTBYET OCBOCHHE
JUCLMIUINH (TIPAKTHUK):

Xumus.

OcBoenne aucuuUIMHbBl «OCHOBBI KPUCTAJIOXUMHM»  SBISETCI HEOO0XOAUMOMN
OCHOBOM JIJIS1 TIOCTIEAYIOIIETO U3YYCHUSI TUCIUIUIAH (TTPAKTHK):

Metonuka 00yuenus reorpaduu;

XUMUS OKPYXKAIOIIECH Cpeabl.

Ob6nacTh mpodeccnoHalbHON AEATEIbHOCTH, HA KOTOPYIO OPHEHTHUPYET AUCLMILINHA
«OCHOBBI KPUCTAJNIOXUMHUNY», BKIIIOUAET: 00pa3oBaHKe, COLMANBHYIO chepy, KyIbTypy.

OcBoeHne AMCUUIUIMHBI TOTOBUT K paboTe co cleaylomuMu oObeKTaMu
npodeccrnoHabHOM 1S TEIbHOCTH:

- oOyueHwue;

- BOCIIUTAHHUE;

- pa3BUTHE;

- IPOCBEILIEHHUE;

- o0pa3zoBareabHbIE CUCTEMBI.

B mporecce n3ydeHus AUCUUIUIMHBI CTYACHT TOTOBUTCA K BHAaM MpodeCCHOHATbHON
NESTENPHOCTH W pelieHuto npodeccuoHanbHbIX 3amad, npeaxycMoTpeHHblx PI'OC BO u
Y4€OHBIM IIJIAHOM.

3. TpeGoBaHusA K pe3yIbTATAM OCBOCHHS JUCHUIIMHBI

[Ipouecc u3yueHUs AUCUUIUIMHBI HampaBieH Ha (HOPMUPOBAHHE KOMIIETEHIIMH U
TpyHoBBIX GyHKIMH (podeccruonanbublil cTanaapt Ilenaror (memarorudeckas 1esTeIbHOCTh
B JIOIIKOJIbHOM, HadyaJlbHOM OOIIEeM, OCHOBHOM OOIEeM, CpeIHEeM OOIIeM 0Opa30BaHUM)
(BocmuTaTeNb, YUUTEND), YTBEPKICH MPUKa30M MHUHHUCTEPCTBA TPYy/a U COI[MAILHOM 3aIUThI
No544Hu ot 18.10.2013).

BoeinmyckHHK JOMKEH 00agaTh CIEAYOUUMHU MPO(hecCHOHATBHBIME KOMIIETEHIUAMU
(ITK) B COOTBETCTBUH C BUJIAMHU JACATEITHHOCTH:
ITK-12. cnoco0HOCTHI0 PYKOBOAUTH  y4eOHO-HCCJICAOBATEIBCKOM  IeSATEIbHOCTBIO
00y4yarImuxcst
HAYYHO-HCCJIeI0BATENbCKAsA AeATeIbHOCTh
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MK-12 CIIOCOOHOCTBIO
[PYKOBOJUTH yuebHo-
MCCIIEI0BATEIbCKON

NEeATeIbHOCTHIO 00yUYaIOINXCS

3HATh:

-  TEOPUID CHMMETPHH MOJIGKYJI M  KPUCTAIJIOB,
CUCTEMATHKY KPUCTALTMYECKUX CTPYKTYP, U30MOp(HU3M U
noJmMopduzm, MOP(OTPOIHIO;
- (yHIAMEHTANbHBIC XWMUYECKUE TMOHITHS, MOXKET
MPEUIOKUTh OTACIBHBIC MPUMEPbl HX HCIOJIH30BAHUS

pH pemenuu 3a1a4 110 KPHUCTAJUIOXUMUU,
- IPUHLMIBI OpraHu3aluyd y4eOHO-UCCIIEI0BATEIbCKON
JESITEIbHOCTH 00y4aromuxcs;
yMeTh:

- YCTaHaB/IMBaTb 3aBUCUMOCTb (PU3UKO-XUMUYECKUX
CBOMCTB KpPHUCTAJUNIMYECKMX BEIIECTB OT HUX CTPOCHUS;
- pelaTh 3a/1a4M M0 KPUCTAIIOXUMUU C UCIOIb30BaHUEM
HEKOTOPBIX (hyH1TaMEeHTaJIbHBIX MTOHSATHIH;
- [pPUMEHSATh 3HaHUS O  KPUCITAUIOXHUMHHU  TIpU
OpraHu3aluu y4eOHO-HCCIIe0BATEIbCKON /1EATENbHOCTH

00yJaronmxcs;

BJIa/I€Th:

- HaBbIKaMHU HCIIOJIB30BAHUA TCOPCTUUCCKHUX OCHOB
KPUCTAJNIOXUMUHU pu peleHnu KOHKPETHBIX

T'C€OXUMHNYCCKHUX 3a/1a4,

- HaBBIKaMH PCIICHHA 3aaadu MHOBEIIIEHHON CII0KHOCTU
Mo KpUCTAJUIOXUMHHN C HCIIOJIBb30BAHUEM HECKOTOPBIX
byHIaMEHTAIBHBIX TTOHITHH;

- HaBBIKAMHU OpTaHHW3AIlUU y4eOHO-HCCIIeIOBATEIBCKON
JeSITeTPHOCTH IIKOJPHUKOB B paMKax TpENojaBaHuUs
reorpadum.

4. O0beM TUCUUIIIMHBI M BUIbI y4eOHOH padoThI

Bcero Tpetnii
By yaeOHol paboThI 4acoB ceMecTp
KonrakTHasi pabora (Bcero) 36 36
Jlexkmn 18 18
[TpakTuueckue 18 18
CamocTosiTesibHasi pa6oTa (Bcero) 72 72
Buabl NpoMesKyTOYHOI aTTecTAluu
3auer +
O01asi TPy10eMKOCTh YacChl 108 108
O01asi TPyA0eMKOCTh 3a4eTHbIEe eJHHUIIbI 3 3

5. Conep:kaHue T CHUTITTHHBI

5.1. Conep:xanue MoayJiei M CUMILTHHbBI

Mopyas 1. CTpoeHue KpuCTALIOB:

[Ipeamer m 3agaun KpUCTAIOXUMHUH. KpUCTAIIOXMMHS KaK 4acTh XMMHU U Kak
METO/I MCCIIEZIOBAHUS XUMHUYECKUX BellecTB. Kpucramnumdeckas CTpyKTypa M CHOCOOBI ee

MOJCIUPOBAHUA. KpI/ICTaHHI/I‘leCKaSI

CTPYKTYpa. MO,Z[GJ'II/IpOBaHI/Ie KPUCTAJTNIMICCKUX

CTPYKTYP. Kpucramnorpapuueckne TOUYEYHbIE IPYIIIBIL. O6o03HaueHus
kpuctamorpadpuueckux rpymnn. Conepxanue yaeOHO-UCCIIEI0BATENECKOM 1eATETbHOCTH MPH
U3YyYEHHH CTPOEHMS KPUCTAIIIOB Ha YpOKax reorpadum.

MNoarotoeneHo B cucteme 1C:YHuepcutet (000009421)




CucremaTnueckasi KpUCTaNIOXUMHUA. TUIIMYHBIE U aHOMAJIbHBIE CTPYKTYpPhl METAJIIOB.
Nurepmeraumapl. Kpucramnmdeckue  CTpyKTypbl  IPOCTBIX — BEIECTB-HEMETAJUIOB.
Kpucramnnueckue CTpyKTypbl COCIMHEHMM METAIOB. M3MeHeHMe xapakrepa CTPYKTYpHI B
rpynnax Iepuogudeckod  cuctembl.  Kpucrammdeckue  CTPYKTypbl — HEMETAJUIOB.
Kpucrannuueckue cTpykTypbl OMHapHBIX coenuHeHud. Koa(h(humenT mioTHOCTH yrakoBKU
METaJNINYECKUX U MOHHBIX CTPYKTYyp. KoBanentueie u Ban-nep-BaanbscoBbl paanycsl. O0mas
XapaKTEepUCTUKA TEPHAPHBIX KPUCTANIMYECKUX CTPYKTYp. CTPYKTYpHBIH THUIl IEPOBCKUTA.
CerHero- M aHTUCETHETOXJIEKTPUUECKHUE CBOICTBA BELIECTB. TpPOWHBIE KPUCTAINIMYECKHE
CTpYKTypbl. (OCOOEHHOCTH KOOPAMHALMU TEPEeXOAHbIX M HENEPEXOJHbIX METaJIOB.
CrpyKTypbl CO€IMHEHUHN IepexoaHbIX MeTamoB. Knactepel. @eppuThl U UX TEXHUYECKOE
3HaueHue. CBs3b CTPOEHMS, U MArHUTHBIX CBOWCTB COEIMHEHUH, KPUCTAUIU3YIOLIUXCS IO
tuny wmnuHend. CTpPyKTypbl CoOJIeH KHUCIOPOJIHBIX KHUCIOT. (OCOOEHHOCTH CTpOEHUs
cuikaroB. OOmias XapakTEepHUCTUKA MOJIEKYISIPHBIX KpHUCTaoB. CTPYKTYpHBIE THIIbI
LIEOJIUTOB, IUNHWHENIECH, MOJEKYISIPHBIX KpUCTALIOB. Kpucraumueckue CTPYKTYphI
KHUCIIOPOJHBIX  coenvHeHud. OCHOBHbIE  HallpaBJIeHHUS  yueOHO-MCCIEeI0BaTEIbCKON
NESTeNbHOCTH OO0yJaromMxcsi MpU HW3YYEHHH HEOPraHMYeCKMX BELIECTB Ha YpOKax
reorpa@uu.

Mopyasb 2. CuMMeTpHs KPUCTANJINYECKUX CTPYKTYP:

VY4eOHo-Hccae0BaTeNnbCcKas AeATeNbHOCTh MIKOJbHUKOB MO M3YYEHUI0 CUMMETPUH U
MOJIEKYJT KPUCTAILIIOB. CUMMETpPHS MOJIEKYJ M KPUCTAJUIOB. YUYEHHE O CHMMETPUU. 3aKPBITHIE
JJIEMEHTBl CUMMETPUM. B3auMozelcTBHE 3aKpBITBIX JIEMEHTOB CHUMMeETpun. CUMMETpHS.
Buget cummerpum. B3anmoneiicTBue  3JI€MEHTOB CAMMETPUH. [Ipocteie wm
crepeorpaduyeckie MPOEKIHUU DSJIEMEHTOB CHUMMETPUU. OJIEMEHThl CHMMETPHUH UX
B3aumo/ieiictBue. Crepeorpadudeckre NpoeKnd HopMasie Kk rpansM. ['pynmsbl TpaHCasui.
Tpancnsmuu. ['pynnsl  TpaHcnsiuil. OkBuBaJieHTHble mo3uiuu. Kpucramiorpapuueckue
KOOpJIMHATHBIE CHUCTEMBI. DJyieMeHTapHast AYeuKa. DJjieMeHTapHas suerka.
Kpucrannorpaduueckue TOYEYHBIC TPYIIIBL. Cummerpus KPUCTAJTIMYECKOT O
MHOTOrpaHHuka. CHMMeTpHsl MO3ULIHMK aTOMa B KPUCTAJUIMYECKON CTPYKTYype. 3aBUCHUMOCTb
(GU3NYECKUX CBOMCTB KPUCTAJIOB OT MX cUMMeTpuu. Kpucraninyeckuii MHOTOTpaHHUK, €ro
CUMMETPHS.

CuMMeTpuss  KpUCTALIMYECKUX  CTPYKTYp. OTpBITBIE  JJIEMEHTBI  CUMMETPUU
KPUCTAJLIMYECKUX  CTPYKTYp. OJIEMEHTbl CHUMMETPUM  KPHUCTAUIMYECKUX  CTPYKTYP.
Cummerpus kpucramioB. Pabora ¢ AepeBSIHHBIMM MOJEISMH KPUCTAJUIOB Pa3IMYHbBIX
KaTeropuid. BzanmoeiictBue 3aKphITBIX U OTKPBITBIX 3JIEMEHTOB CUMMETPUH MEXIY COO0H U
C NEpHEeHIUKYJIAPHBIMU TpaHcisauusaMu. IIpocTpaHcTBeHHble rpynnel.  TpaHciasnuu.
IIpocTpancTBeHHble Tpymnnbl. CHCTEMBl SKBUBAIEHTHBIX MO3ULMH. V300pakeHHe TOUEK.
Onpenenenne kpatHoctu. IIpocTpancTBeHHbIe Irpynnbl. BunToBbIE OCH. THUIBI pEMIOTOK.

OCHOBBI PEHTTE€HOCTPYKTYpHOTO aHanu3a. Jludpakuuss peHTIeHOBCKMX JIydeH.
VYpasuenus Jlays. YpasHenue Bynbda-bparra. Manekcsl y3moBbIX ceTOK. MeXIIOCKOCTHBIE
pacctossHusA. OCHOBBI PEHTI€HOCTPYKTYPHOTO aHaIU3a.

5.2. Copep:xanue qucuuiuinnbl: Jlexkuuu (18 4.)

Moayas 1. CTpoeHue KpucTaLios (8 4.)

Tema 1. BBeieHne B KpUCTAJIOXUMHIO (2 4.)

[Ipeamer u 3agaun KpUCTAIOXUMHUH. KpUCTAIIOXMMHS KaK 4acTh XMMHHU U Kak
METO/J UCCIEOBAaHUS XUMHUYECKUX BellecTB. Kpucraminueckoe BEIIECTBO U €r0 OCHOBHBIE
CBOMCTBa (OJHOPOJHOCTH, AHH3OTPOIHUS, CIOCOOHOCTh K CAMOOTPAHEHHUIO, CHUMMETpHs).
OcHoBHble 3akoHBI Kpuctamorpaduu: 3akoHsl CteHoHa u [arom. CoxepikaHue yueOHO-
HCCIEAOBATENIbCKON JIEATEIbHOCTH TPU U3YUYCHUM CTPOCHHUS KPHUCTAIJIOB Ha ypOKax
reorpagum.
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Tema 2. OcHOBHbIE MOHATUS KPUCTAJLIOXUMHH (2 4.)

Tunel XUMUYECKOM CBsA3M B Kpucrauiax. MoHHas Mognens KpucTauia U DHEPrus
peuietku. YpaBaenue bopra-Jlanne u bopua-Maiiepa. lukn bopua-I'abepa. KoBaneHTHBIC
kpuctaisl. [Tpasuiio FOMm-Posepu. MonexkynspHble KpucTauibl. MeTamindecKue KpUCTaslibl.

Onucanue CTPyKTyp B TEpPMHHAX IUIOTHEHIIMX IapoBbiX ynakoBok (IIIIY).
Koopaunammonnsie ymucina u myctorsl B IIHIY. Croitocts [MTY. KoopaunannoHHBIM
MIOJIMA/IP ¥ KOOPAWHALMOHHOE YHCIIO.

Kpucrannoxumuueckue paanycsl aToMoB. MeTalulMueckue, KOBaJEHTHbIE, HNOHHbIE
paauycsl, Ban-nep-BaanbcoBbl paanycbl. CucteMaTnka KpUCTAUIMYECKUX CTPYKTYp MO THUILY
CBA3U. ['OMO- M rerepoJecCMUYHBIE CTPYKTYpPBI. XapakTep KPUCTAUIMYECKON CTPYKTYpBI.
KoopauHalimoHHble, OCTpPOBHbBIE, LENOYEYHbIE, CJIOUCTBIE, KapKacHble CTPYKTYpBHI.
ConepxaHue yueOHO-UCCIIEI0BATENbCKON JEATENIbHOCTH YUAIIMXCS IPU U3YYEHUH OCHOBHBIX
MOHATHH KPUCTAITIOXUMUH.

Tema 3. OcHOBHBbIE KATETOPUHU TEOPETHUYECKOI KPUCTAIOXUMHH (2 4.)

Mopdotponus. Kpurepun ycroitunBoctu crpykrypHoro tuna. IlpaBunma Marnyca-
lompguimuara, Ilomunara (vonHele  kpuctamibel). IlpaBuna FOwma-Pozepu, I'puma-
3ommepdenbda, [lupcona (xoBaseHTHble KpucTamuibl). CTpykrypHas romosorus. ®azbl
BbIUMTaHUA U BHeApeHus. [IceBnocummertpus. I[Ipon3BoaHbIE U BBIPOKIEHHBIE CTPYKTYPBI.

[Homumopdusm u  momutunusMm. Kiaccudukauus nomumopduszma.  dDaszobie
nepexo/ibl. MexaHu3m noauMopQHBIX MpeBpaIieHuH.

N3omopdusm. Tumel mzomopdusma. [IpaBmna uzomopdusma. TBepable pacTBOpPHI
3aMelleHus], BHEIPEHHS U BHIYUTAHUS.

Hedexrtsl B kpuctawiax. Kinaccudpukamus nedekron. Toueunsie nedextsl. Bakancun
n wMmexysenbHble artombl.  Jledektsr Illottku u  @penxensa. Ilonatue nucnokauuu.
['eoMeTpruueckne CBOMCTBA TUCIOKAIUH.

Tema 4. Ba:xxkHelilme cTPYKTYPHbIE TUIIBI HEOPraHUYECKHX BellecTs (2 4.)

OcHOBHbIE HampaBieHUs Y4eOHO-HCCIEA0BATEIBCKON NEATEIILHOCTH 00Y4aromuXcst
NPy H3YYEHUH HEOPraHMYeCKUX BEIIEeCTB Ha Yypokax reorpaduu. IIpocteie BemiecTsa.
Kpucranmnnmueckue CTpyKTypel NpPOCTBIX BEIIECTB — HEMETAIOB. M3MeHeHue xapakrtepa
CTPYKTYypbl B rpymnmnax [leppoandeckoil cUCTEMbl, CpaBHEHUE CTPYKTYp, OTHOCSIIUXCA K
pa3HBIM rpynmaM (IPaBUJI0 OKTETA).

OOmiass XxapakTepUCTUKa KPHUCTAJUIMYECKUX CTPYKTYp OHMHAPHBIX COCAMHEHUH.
Kpucramnnueckue CTpyKTypbl HMHTEPMETAIUIMYECKUX coeauHeHuil. Kpucramnnueckue
CTPYKTYpbl OWHapHBIX coemuHeHnit AX, omuceiBaeMble B TepMuHax [IIIIY (anmonHbIC
yIIakoBKM W Kiaaku). OOmas XapakTepuCTUKa KpPUCTAUIMYECKHX CTPYKTYp OMHAapHBIX
coequnennit AX u XY. [IpuMepbl CTpYKTYp pa3IMuHOTO XapaKTepa.

CTpyKTypbl  COJNE€l  KHUCIOPOACOJEPXKAIIUX KHUCIOT M  CJHOXHBIX  OKCHJIOB.
CTpyKTypHBI THIT TepoBCKHTA. [lepoBCKUTONMONOOHBIE CTPYKTYpbl. CTPYKTYpHBIA THII
mnuHend. HopmanbHas u  oOpamienHas mmuHenb. @DeppuTbl U UX  CBOMCTBA.
Kpucrannuueckue CTpykTypsl cuiaukaToB. Mx kmaccudukamus. AJTIOMOCHIMKATBHL U
CHJIMKAThl AJTIOMHUHHS. 3aBUCUMOCTb (PU3UYECKHX CBONCTB CHIIMKATOB OT HMX CTPYKTYpHI.
LleonuTsl.

Moayas 2. CumMeTpusi KpUCTANLIHYECKUX CTPYKTYP (10 4.)

Tema 5. CummeTpusi MOJIEKYJI U KPUCTAJLIOB (2 4.)

VYuebHo-Hccae1oBaTeabCcKast JesITeIbHOCTh HIKOJBbHUKOB MO M3YYEHHIO CUMMETPUU U
MOJIEKYJI KPUCTAJZIOB. YYEHHME O CHMMETPHM. 3aKpbIThle DIIEMEHTBl CUMMETPUHU.
B3aumoneicTBuE 3aKpbBITBIX 3JEeMEHTOB cuMMeTpuu. Cummerpusa. Bunael cummerpum.
B3aumopeiictBue s1eMeHTOB cummerpuu. [IpocTele M cTepeorpaduueckue MPOEKIHUU
3JIEMEHTOB CHUMMETpPUH. DJIEMEHThl CUMMETpUHM HX B3aumojeilctBue. Crepeorpaduyeckue
MIPOCKLUUK HOpMaJleW K rpa”saM. I'pynmnsl TpaHciasuui. TpaHcnsauuu. 1'pymnnbsl TpaHCISAOUN.
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DOKBHUBaJIeHTHbIE MOo3ulK. Kpucramnorpadudyeckne KOopJMHATHBIE CUCTEMBL. DIeMEHTapHas
Aueiika. DneMeHTapHas sueiika. Kpucrammorpaduueckue todeunsle rpynnbsl. CummeTpus
KPUCTAIJIMYECKOIO0 MHOrorpaHHuka. CummeTpus MO3UMLIUM aroMa B KPUCTAJUIMYECKOUN
CTpyKType. 3aBUCUMOCTh (PU3MYECKMX CBOMCTB KpPUCTAJUIOB OT HMX CHUMMETPHH.
Kpucramnmdeckuii MHOTOIpaHHUK, €I0 CUMMETPHSL.

Tema 6. CuMMeTpUS KPUCTAUIHYECKUX CTPYKTYP (2 4.)

OTpbIThIE 2JIEMEHTHI CUMMETPUM KPUCTAIUIMUECKUX CTPYKTYpP. DJIEMEHThl CUMMETPUU
KPUCTAUTUIECKUX CTPYKTYp. CummeTpusi KpuctaiuioB. PaboTa ¢ JepeBSIHHBIMUA MOJIEISIMA
KpUCTAJIJIOB Pa3JIMYHbIX Kareropuil. B3zaumoneicTBuEe 3aKpBITBIX U OTKPBITBIX 3JIEMEHTOB
CUMMETPHH MEXKIy COOOH M C NEepHeHAWKYISIPHBIMH TpaHciusuusMu. [IpocTpaHcTBeHHBIE
rpynnbl. Tpancnsuuu. [IpoctpanctBeHHble Tpynnbl. CUCTEMbl SKBUBAJIEHTHBIX IMO3ULIUH.
N3o6paxxenue Touek. Onpenenenne KpatHocT. [IpocTpancTBeHHbIE TPyIbl. BUHTOBBIE OCH.
Tunel pemoTox.

Tema 7. TpaHncasiuuoHHAsI cCHMMeTpPHUd (2 4.)

TpaHcasioHHass  cUMMETpUs W KPUCTAJUIMYECKash  pelleTKa,  MapaMeTpbl
aneMeHTapHOU sueiiku. Kpucramiorpapuueckre KaTeropuv M CHHTOHMM. THUIBI PELIETOK
(tunbl bpas). MHaekcsl kpucramnorpadpuyeckux HaIlpaBlIeHUH M KpUCTAIOrpauuecKux
mwiockocTell B pemerke. OTKpPBITBIE AJIEMEHThl CUMMETpUM. BHHTOBBIE OCH, MIOCKOCTH
CKOJIB3SIIIETO OTpakeHUs, UX o0o3HaueHus 1o [‘epmany-MoreHy u wux JelcTBUE.
B3aumoneiicTBue 3aKphITHIX U OTKPBITHIX OTEpaluii CAMMETPUHN KpUCTaJlJIa MEXKLy cOO0M U ¢
TpaHcasauusaMu pemeTku. [lpoctpancTBeHHble ((eTOpOBCKHE) TIPYNNbl CUMMETPUH, UX
kinaccuukanuss u ob6o3HaueHne. CummopdHble U HecuMMopgHble Tpymmnbl. OO6mue u
YacTHbIE MPaBUIIbHBIE CUCTEMbl TOuYeK. MHTepHalMOHaIbHbIE TAOMUIBI U COJEpIKallascs B
HUX UH(OpMaIHS O TPOCTPAHCTBEHHBIX IPyIIIax.

Tema 8. OCHOBBI PEHTT€HOCTPYKTYPHOI0 aHam3a (2 4.)

Hcnonb3oBaHne pEeHTTEHOCTPYKTYPHOTO aHalM3a JUIsl  TNPOBEACHUSA  y4eOHO-
HCCIENOBATEIbCKUX PaboT yuamuxcs. ludpakuuss peHTTEHOBCKUH Jydedl Ha KpHCTAIIE,
NPUHIMUI pabOThl U CIEKTP PEHTIEeHOBCKOW TpyOku. Topmo3HOe u3llydyeHHEe U
XapaKTEepUCTHYECKHE JIMHUK. Y paBHEeHHE bperra-Bynbda.

MeXII0CKOCTHBIE PAacCTOSIHUSI M MHIEKCH peduiekcoB. CBs3b MHIEKCOB Musuiepa ¢
MEXKIUIOCKOCTHBIMM ~ PAacCTOSIHUSIMH,  pacyeT  [apaMeTpoB  JJIEMEHTAapHOM  SYEUKH.
[TopomkoBble  audpakrorpamMmbl B PEHTIeHO(}A30BOM  aHANM3€, OTHOCUTEJIbHbBIC
WHTEHCUBHOCTH peduiekcoB. bank mopomikoBeix mgaHHBIX ICDD u coaepxkamiasics B HEM
nHpopMarus.

Tema 9. IlpuxJjiajHble acleKThbl KPUCTAIOXUMHUH (2 4.)

Bunel yyeOHO-MCCe0BATENbCKUX MPOEKTOB, OTPAXKAIOLIUX MPUKIAJAHBIE ACHEKTHI
KpUCTAITIOXUMUU. MexaHudyeckue (TBEPAOCTh, CHANWHOCTb, JBOWHUKOBAHHUE), ONTHYECKUE
(nBynyuenpenoMieHUe, ONTUYECKAs] aKTUBHOCTb, [TOKA3aTelb MPEITOMIICHHUS), JICKTPUICCKHIE
(mpe30-, mUpo- U cerHeTro-3((eKThl) W MarHUTHBIE CBOWCTBA KPUCTAIOB. 3aBUCHMOCTH
(Gbu3MYecKuX CBOMCTB KpHCTAUIOB OT uX cTpoeHusi. CoOBpeMEHHbIE HCTOYHHKHU
KpUCTaIIIOXUMu4eckoi nHpopManuu. [Ipodbaembl COBpeMEHHOM KPUCTAIIOXUMUU.

5.3. Conep:xxanue qucuuiuinabi: [IpakTuyeckne (18 4.)

MoayJas 1. Ctpoenune kpucranios (10 4.)

Tema 1. BBeieHue B KpUCTAIOXUMHIO (2 4.)

[Ipeamer m 3agaun KpUCTAIOXUMHUH. KpUCTAIIOXMMHS KaK 4acTh XMMHHU U Kak
METO/J] UCCIEOBAaHUsI XUMHYECKUX BellecTB. Kpucramimueckoe BElECTBO U €r0 OCHOBHBIE
CBOMCTBa (OJHOPOJHOCTH, AHH3OTPOIHUS, CIOCOOHOCTh K CAMOOTPAHEHHUIO, CHUMMETPHs).
OcHoBHbIe 3aKkOHBI KpucTtamorpaduu: 3akoHsl CrteHoHa u [atom. OCHOBHBIE STarmbl
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OpraHu3alui  y4eOHO-MCCIIECIOBATEILCKOM  JEATENbHOCTH  y4alluXcsi TIpH  U3yYCHUHU
KPUCTANIOXUMHH Ha YpOKax reorpauu B OCHOBHOH IIIKOJIE.

Tema 2. CucremaTnyeckasi KpUCTALJIOXUMUS (2 4.)

TunuuHple W aHOMaJbHbIE  CTPYKTYpbl ~ MeTauioB.  MHTepMmeTaumbl.
Kpucramnmueckue cTpyKTyphl IPOCTBIX BEIIECTB-HEMETAIIIOB. KprucTamdeckue CTpyKTyphl
COCIMHEHUN MeTauloB. l3MeHeHue Xxapakrepa CTPYKTYpbl B TpyINIIax IEPUOJHYECKOU
cucrteMbl. Kpucrammueckue CTpyKTypel HeMeTauloB. Kpucrammuyeckue CTPYKTYpbI
OMHAPHBIX COCTUHEHUIA.

Tema 3. CucremaTnyeckasi KpUCTALJIOXUMHUS (2 4.)

KoapduuueHT IMIOTHOCTH YHIAKOBKM METAUIMYECKHX W HOHHBIX  CTPYKTYP.
KoBanentnele u Ban-nep-BaanbcoBel pammycsl. OOmas XapakTepHCTHKAa TEpPHAPHBIX
KpUCTAIIIMYECKUX  CcTpyKTyp.  CTpykTypHbli  TMn  mnepoBckuta.  Cernero- u
AHTUCETHETODJIEKTPUYECKAE CBOMCTBA BEIIECTB. [POMHBIE KPUCTAUIMYECKHUE CTPYKTYPHI.
OcoOeHHOCTH KOOpJIWHAIMM TEPEXOJHBIX U HENEepeXOJHbIX MeTamioB. CTpyKTYypbl
COCIMHEHUN NepexOoAHbIX MeTauioB. Kmactepbl. DeppuTbl M UX TEXHUYECKOE 3HAYCHHE.
CBsi3p CTpO€HUS, U MarHUTHBIX CBOWCTB COEIMHEHUH, KPUCTAUIM3YIOMIMXCA MO THUILY
mmnuHend. CTpyKTypbl COJel KHUCIOPOAHBIX KHCIOT. OCOOEHHOCTH CTPOEHUS CHIIMKATOB.
OOmiass XapakTepUCTHKa MOJIEKYJISAPHBIX KpuUCTaioB. CTpPYKTypHblE THIBI 1I€0JIUTOB,
LINWHENIEH, MOJIEKYJSIPHBIX KpUCTALUIOB. KpHcTaminmdeckue CTPYKTYpbl KHCIOPOIHBIX
COEIMHEHU .

Tema 4. BaskHeliliue CTPYKTYpPHBI€ THIIBI HEOPraHMYECKUX BelecTs (2 4.)

[Ipocteie BemecTBa. Kpucrammnyeckue cTpyKTypbl IPOCTBIX BEIIECTB — HEMETAJIOB.
N3Menenne xapakrtepa CTPYKTyphl B rpymnmnax Ilepmoauyeckoil cHCTEMBI, CpaBHEHUE
CTPYKTYP, OTHOCSIILIUXCS K Pa3HBIM IpymiaM (IIpaBUIIO OKTETA).

OOmiass XxapakTepuUCTUKa KPHUCTAJUIMYECKUX CTPYKTYp OMHAPHBIX COCAMHEHUH.
Kpucrannuueckue CTpyKTypbl HHTEPMETAUIMYECKUX CcOoeauHEeHUN. Kpucramnmueckue
CTPYKTYpbl OWHapHBIX coenuHeHnit AX, omuceiBaemMble B TepmuHax [IIIIY (anmonHbIC
ynakoBkd # kianku). OOmas XapakTepUCTHKA KPUCTAUTMYECKUX CTPYKTYp OWHApHBIX
coequHennit AX u XY. [IpuMepbl CTpYKTyp pa3IMYHOrO Xapakrepa.

CTpyKkTypbl  CcOJNE€l  KHCIOPOACOJEpXKAIUUX KHUCIOT M CJHOXHBIX  OKCHJIOB.
CTpyKTYypHBIH THIT TEpOBCKHUTA. [lepoBCKUTOMOMOOHBIE CTPYKTYphl. CTPYKTYPHBIA THII
mmnuHend. HopmanbHas u  oOpamenHas mmuHenb. @DeppuTbl U UX  CBOMCTBA.
Kpucrannuueckue CcTpykTypsl cuiMkaTtoB. Mx kmaccupukanus. AJOMOCHIMKATBL U
CHJIMKAThl aJIOMHUHHS. 3aBUCUMOCTb (PU3UYECKHX CBONCTB CHIIMKATOB OT HMX CTPYKTYpHI.
Leonutsr.

Tema 5. KosutokBuym "Cucremarnyeckasi Kpucrauioxumus' (2 4.)

Bomnpocsr:

. TunuyHbple 1 AHOMAJIbHBIE CTPYKTYPbI METAJIIOB.

. Kpucrannuueckue CTpyKTypbl IPOCTHIX BELECTB-HEMETAILIOB.

. Kpucrannuueckue CTpyKTypbl COEMHEHUN METaIIOB.

. Kpucrannuyeckue CTpyKTypbl HEMETAILIOB.

. Kpucrannuueckue cTpykTypbl OMHAPHBIX COSAUHEHUH.

. KoaddunueHT mioTHOCTH ymakoBKY METAILTUYECKUX U HOHHBIX CTPYKTYD.
. KoBanenrtnsle u Ban-nep-BaanbcoBbl paguychl.

9. O06mas xapakTeprcTUKa TePHAPHBIX KPUCTAIUTMUECKUX CTPYKTYP.

10. TpoliHble KPUCTAIITNYECKUE CTPYKTYPHI.

11. OcoGeHHOCTH KOOPAMHALIUY TIEPEXOTHBIX M HEMEPEXOTHBIX METAILIOB.
12. CTpykTypsl COEAMHEHNH NEPEXOIHBIX METAIIIOB. KitacTepsl.

13. ®eppuThl U UX TEXHUYECKOE 3HAYCHUE.

0NN P W=
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14. CtpykTypBl COEN KUCIOPOIHBIX KUCIIOT.

15. OcoOeHHOCTH CTPOCHUS CHITUKATOB.

16. O0mas xapaKTeprucTUKa MOJIEKYISIPHBIX KPHUCTAIIJIOB.

17. Kpucraminueckue CTpyKTypbl KUCIOPOIHBIX COEINHEHUN.

MoayJas 2. CuMMeTpHsi KPUCTALIMYECKHX CTPYKTYP (8 4.)

Tema 6. CuMMeTpUs KPUCTALUIHYECKHUX CTPYKTYP (2 4.)

VY4eOHo-Hccae10BaTeNnbCcKas A€ATENbHOCTh MIKOJbHUKOB 10 M3YYEHUIO CUMMETPUU U
MOJIEKYNl KpUCTAIOB. OTpPBITBIE 3JIEMEHTHl CHUMMETPUU KPHUCTAJUIMYECKUX CTPYKTYP.
DOneMeHTbl CUMMETPUU KPUCTAUIMYECKUX CTPYKTyp. Cummerpus KpuctamuioB. Pabora c
JEPEBSIHHBIMU MOJIEJIIMU KPUCTAJUIOB Pa3IMUHBIX KaTeropuil. BzanmonelcTBre 3aKpbIThIX U
OTKPBITBIX AJIEMEHTOB CUMMETPHH MEXIY COOOW M C MEePIeHANKYISIPHBIMH TPAHCISAIUSMH.
[IpoctpancrBennble rpynnbl. Tpancnsuuu. IlpocTpancTBeHHBIE Tpymibl. CHCTEMBI
SKBUBAJIICHTHBIX MTO3HIUH. Nzobpaxenue TOYEK. Ornpenenenue KPaTHOCTH.
[IpocTpancTBeHHBIE rpynibl. BUHTOBBIE OCH. THUIIBI pemeTox.

Tema 7. TpancasiuuoHHasi cHMMeTpus (2 4.)

TpaHcasiMoHHass  cUMMETpUs W KPUCTAJUIMYECKAsh  pelleTKa,  MapaMeTpbl
aneMeHTapHOU sueiiku. Kpucramiorpapuueckre KaTeropuv M CHHTOHMM. THUIBI PELIETOK
(tunbl bpaa). MHaekcsl kpucramnorpaduyeckux HaIlpaBlIeHUH M KpUCTAIOrpauyuecKux
mwiockocTedl B pemeTke. OTKpBIThIE AJIEMEHTH CUMMETpHH. BHUHTOBBIE OCH, IMJIOCKOCTH
CKOJIB3SIIIETO OTpakeHUs, UX o0o3HaueHus 1o [‘epmany-MoreHy u wux JelcTBUE.
B3aumoneiicTBue 3aKphITHIX U OTKPBITHIX OTEpalliii CAMMETPUN KpUCTaJlJIa MEXKTy cOO0M U ¢
TpaHcasauusaMu pemeTku. [lpoctpancTBenHble ((eTOpPOBCKHE) TPYIIbl CUMMETPUH, HUX
kinaccuukanuss u ob6o3HaueHne. CummopdHble U HecuMMopgHble Tpymmnbl. OO6mue u
YacTHbIE MPaBUIIbHBIE CUCTEMbl TOuYeK. MHTepHalMoOHaIbHbIe TAOMUIBI U COJEpIKallascs B
HUX UH(pOpMaIHS O TPOCTPAHCTBEHHBIX IPyIIIax.

Tema 8. JladbopaTopHasi padora "BpipamuuBanue KpucTaaioB' (2 4.)

BeinosiHeHnEe MHIMBHTYaIbHOTO 3a1aHUS 110 BBIPALIMBAHUIO KPUCTAJUIA U3 PACTBOPA.

Tpu ocHOBHBIX crioco6a co3AaHus EPECHIILEHUS:

CHuxeHne TeMnepaTypbl

Hcnapenue pactBopureist

[ToanuTka pacTBOopa

CKOpOCTHOE BBIpAIIMBAHNUE KPUCTAIIJIOB U3 PaCTBOpa:

- BBICOKO€ IIEPECHILICHHUE,

- MUHHMAJIBHOE COJIEP’)KaHNe ITPUMECEH,

- XOpolllee IepeMelInBaHue,

-YIIPABJICHUE JUCIOKALMOHHON CTPYKTYPOH.

MeTto 1Mo3BOJISIET MOIYYaTh ONTHYECKH COBEPLICHHBIE KPUCTAJLIBI pasMepoM 10 1
MeTpa CO CKOPOCTBIO 110 5 cM/cyTKH (BMecTO 00bIYHBIX 0,5 — 1 MM/CyTKH).

Tema 9. OCHOBBI PEHTT€HOCTPYKTYPHOI0 aHAIM3A (2 4.)

Hcnonbs3oBaHne PpEHTTCHOCTPYKTYPHOTO — aHalW3a Ul [POBEAEHUS  y4eOHO-
UCClIeIoBaTeNIbCKUX paldoT yuamuxcsd. Jludpakuus peHTreHOBCKMM Jydel Ha KpHCTae,
OPUHLUMO paboOTbl M CHEKTP PEHTIeHOBCKOM TpyOku. Topmo3HOe wu3iIyuyeHHe u
XapakTepucTUyeckue JMHUU. YpaBHeHue bperra-Bynbda.

MeXIUIOCKOCTHBIE pacCcTOSIHUA U MHIEKCHI pediekcoB. CBs3b MHAEKCOB Muiiepa ¢
MEXIUIOCKOCTHBIMU ~ PAaCCTOSIHUSIMHM,  pacdeT  IapaMeTpoB  JJIEMEHTAPHOW  A4YEHKU.
[TopomkoBble  OU(PAKTOTpaMMbl B PEHTI€HO(A30BOM  aHAJIU3€, OTHOCHUTENIbHBIE
MHTeHCUBHOCTH pedrexkcoB. bank mnopomkoBbix fgaHHbIX ICDD u conepxamasicss B HeM
uHpopMalus.
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6. Ilepevyenn yueOHO-MeTOANYECKOT0 0O0ecneYeHUs Il CAMOCTOSATEeIbHOM
padoThl 00yUAOUIUXCA MO JUCHUILIHHE (MOLYJIIO0)

6.1 Bonmpochl U 3aJaHus VIS CAMOCTOSITETIbHOI padoThI

Tpernii cemectp (72 u.)

Mopyas 1. Ctpoenue kpuctaiios (36 4.)

Bun CPC: *IToarotoBka K KOJJIOKBUYMY
Bomnpocs k koimokBuymy "CuctemaTudeckas KpucTaioXuMus"
. Tunu4HbIE U aHOMAJIbHBIE CTPYKTYpPhl METAJIOB.
. Kpucrannuueckue cTpyKTyphl IPOCTHIX BELIECTB-HEMETAILIOB.
. Kpucranmnuyeckue CTpyKTypbl COEIMHEHUNA METAJLIOB.
. Kpucrannuueckue cTpykTypbl HEMETaIOB.
. Kpucrannuueckue cTpykTypbl OMHApHBIX COEAMHEHUH.
. KoappurmeHT niaoTHOCTH yIakOBKH METATUYECKUX U HOHHBIX CTPYKTYP.
. KoBanentnsle n Ban-nep-BaanbsCoBbl paguychl.
. O61mas xapakTepucTUKa TEPHAPHBIX KPUCTAIIMYECKUX CTPYKTYP.
10. TpoiiHble KPUCTATUINYECKUE CTPYKTYPHI.
11. OcoGeHHOCTH KOOPAMHALINY EPEXOIHBIX U HENEPEXOIHBIX METAJIOB.
12. CTpyKTypbl COEMHEHUI NEPEXOIHBIX METAIIOB. KitacTepsl.
13. @eppuThI U X TEXHUYECKOE 3HAYECHUE.
14. CTpyKTypBI COJIEH KUCIOPOIHBIX KUCIOT.
15. OcoGeHHOCTH CTPOSHHSI CUITUKATOB.
16. O06mrast XxapakKTepUCTHKA MOJICKYISPHBIX KPUCTAIIOB.
17. Kpucrannuyeckue CTpYKTYpbl KUCIOPOIHBIX COEAMHEHUM.
Moayab 2. CuMmMmeTpusi KPUCTAIMYECKUX CTPYKTYP (36 4.)
Bunx CPC: *BrimonHnenrne HHIUBUIYaTbHBIX 3aaHUN
Pazpaborare yueOHO-HCCIIEIOBATEIBCKUM MTPOCKT IS YYAIIUXCs CTAPIICH MTKOJIBI 10
BBIpPAIMBAHUIO MOHOKPHCTAJIA U3 pacTBopa (Ha BBIOOD).
[lepeuens pacTBOpPOB: caxapa, XJIOpuAa HaTpus, cynbdara Meau, cyiabdaTa HUKEN,
cyiabdata KoOOJIbTa, KaJIWN-aTIOMUHHEBBIX KBAacClOB, Hoaua Kajus, JIMMOHHOW KHCIIOTHI,
L1aBEJICBON KUCIIOTHI.

O 003N~ Wi~

Bux CPC: *IloaroroBka muchbMeHHBIX padoT (3cce, pedepaTon, TOKIAI0B)

[lepeuens Tem pedeparoB

LenTpanpHas npobieMa KpUCTAJUIOXUMUU — TPEJCKa3aHue CTPYKTYPhl KpUCTALIa JUIs
3aIaHHOTO XMMHUYECKOI'0 COCTaBa.

Enunnynele u nossipHble HanpaBiaeHus. [0S pHOCTh U XUPaJIbBHOCTh MOJIEKYJT U
KPUCTAJUIOB.

CooTHolIeHHE MEXKy TOUYEUHOW CUMMETPUEN KpUCTallIa U CHMMETPUEH €ro
¢usznveckux cpoicTs. [Ipunmun Heitmana. [Tpunnun Kroopu u ero npumMenenue.

[TpuHIMIB! BRIBOIA TpocTpaHcTBeHHBIX rpynn cummerpuu (I1T'C), nux
knaccudukamnus, o003HadeHue U npejcTabieHue. BeiOop Hayana KoopAUHAT.

Nunexcet Munnepa. OCHOBHBIE TEOPEMBI PELIETYATON KpUCTaorpadpuu.

OO6paTHas pemieTka.

OcHoBsl Teopun qudpakiun. @opmyna bparra-Bymnboda.

benoe n xapakTepucTU4eCcKoe U3JIydeHue.

CriocoObl  peructpanuu AUQPPaKIHOHHBIX JTy4eil, OCHOBHBIC BHJbI PEHTIC€HOTPaMM
KpUCTAJUIOB.

Knaccel nudpakiiioHHON CUMMETPHH, CUCTEMaTHYECKHE TToTacaHus peaeKcoB.
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OcHOBHbBIE MPAKTUYECKUE ATalbl PEHTTEHOCTPYKTYPHOI'O aHaJlM3a, MpPEACTaBIICHUE
pE3yabTATOB.

CoBpeMeHHbIe TU(PAKIUOHHBIE METO/Ibl CTPYKTYPHOTO aHAJIN3A.

CrieKTpOCKOIMYECKUE METO/IbI HCCIIEI0OBAHUS.

BropuuHble CTPYKTypHBIE €IMHHUIBI M CTPYKTYpbl KapKacHbIX CHJIUKAaTOB, B
4aCTHOCTH, LIEOJUTOB.

CrpykrypHas romosorus. ['omonornyeckue psiapl. [Ipou3BoiHbIE W BBIPOKIACHHbBIE
CTPYKTYphl. Pa3bl BBIYUTAHUS U BHEJPEHUS.

[Homutunusa. Otauune NOMUTUNMU OT mnoguMopdusma. CrnocoObl  onucaHus
MIOJINTUITHBIX CTPYKTYD.

Pacnan w3oMop¢HBIX cMeceld TNpU TOHWKEHWU TEMIIepaTypbl U IOBBILICHUU
JABJICHMSL.

HecrexnomeTrpuueckue coeJMHEHMUSI.

7. TemaTuka KypcoBbIX padoT (IPOEKTOB)
KypcoBblie paGoThl (ITPOEKTHI) [0 TUCHUIUIMHE HE MPETYCMOTPEHBI.

8. OuneHoyHble cpeacTBa 1 MPOMEKYTOYHOM aTTeCTAlNU
8.1. Komnerenuuu u 3tansl ¢popMupoBaHus

Kopr kommnereHmi Otanbl opMUPOBAHUS
Kypc, dopma Monynu ( pazzenbl) TUCIUTUIAHB
CEMECTP | KOHTPOJIA
I1K-12 2 Kypc, 3auer Moy 1:
CTpoeHne KpHUCTaioB.
Tperuii
CEMECTp
I1K-12 2 Kypc, 3ader Monynb 2:
CHMMeTpHs KPUCTAJUIMYECKUX CTPYKTYP.
Tperuii
CEMECTP

Ceenenusi 00 MHBIX IUCHUIUIMHAX, YYACTBYIOIIMX B (GOPMHUPOBAHUM JAHHBIX KOMITETEHIUI:
Kommnerenmus [1K-12 ¢popmupyercs B mporiecce U3ydeHus JUCITUTIINH:

Anatomusi u MopdoJorusi yenoBeka, buoreorpadus, buonorunueckue OCHOBBI
CEeJIbCKOTO XO035WCTBa, buonorus >XUBOTHBIX, buomopdonoruss pacrenuii, bortaHuka,
BBenenue B OmotexHosoruto, BupoBoe pazHooOpasue NTHUIl B MPHUPOAHBIX IKOCHUCTEMAX,
Bropuunsie MmerabonmuThl pacteHuid, ['eneruka, ['eorpadusi HaceneHus ¢ OCHOBaMU
nemorpaduu, ['eorpadus pacrenuit, ['eoskonorus, I'ucronorus, XXuBotHsiit Mup Mopaosuu,
3oounorus, Kaprorpadus ¢ ocnoBamu tonorpaduu, Knerounas Guosorust u ee mpakTHUECKOe
UCIO0JIb30BaHue, JIekapCTBEHHBbIE PACTeHMsSI U UX HCIOJb30BaHUE, MeToAbl 300JI0THYECKUX
MOJIEBBIX  HCCeNOBaHUM,  MeTonpl  MONEBBIX  reorpa@Uueckux  HMCCIEIO0BaHUU,
MuxkpoOuonorus, MUKpoopraHu3Mbl H 3J0pOoBbe, MonekynspHas Ouonorus, OOmiee
3emuieBeieHre, OpraHu3aius UCCIeA0BaTEIbCKON U MPOEKTHOM NEATEIbHOCTH YYALIUXCS 1O
reorpaduu, OCHOBHBIE 3Tambl SMOpHOTreHe3a >KUBOTHBIX, OCHOBBI aHTpOMNoJoTur, OCHOBHI
MMMYHOJIOTUH, OCHOBBI KPUCTANIOXUMHH, OCHOBBI YCTOMUYMBOCTH CEIBCKOXO35MCTBEHHBIX
pactenuii, OcoOeHHOCTH H3y4eHHs OWOJOTMM KIETOK M TKaHeH, [IpumeHeHHe MeTo/I0B
M(poBOH MHKPOCKOTIMM B OHOJOTHYECKHX HcclefoBaHUAX, [IpoOnembl u3yueHus
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0eCro3BOHOYHBIX )KMBOTHBIX, PacTurenbubiii Mup MopaoBun, CoBpeMeHHbIE TPEACTaBICHUS
O CTPYKTYpHOM OpTaHU3aliH BhICIIMX pacTeHuid, COBpeMeHHbIE POOIeMbl OMOTEXHOJIOTHH,
CoBpemeHHbIE MPOOJIEMBl W3y4EHUsI TEHETHKM 4YelloBeka, DOu3noyorus pacTeHuil,
@usmnonorus yenoBeka, Pusmueckas reorpadus MaTEpUKOB W OkeaHoB, DuToamsaiiH,
@nopuctuka, XUMUYECKUA MOHUTOPHHI COCTOSIHMS OKpYXKarowen cpenpl, XuMmusi, XUMUs
okpyxkarmei cpensl, Lluronorus, DBOMONMOHHAS (QU3UOJIOTHS PACTCHUN, JBOJIOIUS,
¢GwIoTeHnsT M cHUCTeMaTHKa OECrO3BOHOYHBIX JKUBOTHBIX, DKOJOTHYECKAsl KIMMATOJIOTHS,
DKOJIOTUYECKUI MOHUTOPUHI COCTOSIHUS OKPYKAIOLIEH Cpe/ibl, DKOJIOrUsl paCTEHU.

8.2. Iloka3aTe/m M KpUTEPUH OLIEHUBAHMS KOMIIETEHUMH, IIKAJIbI OLlEHUBAHUS

B pamkax wn3ydyaeMod AMCLUUIUIMHBI CTYAEHT JAEMOHCTPUPYET YPOBHHM OBJaJCHUS
KOMITIETEHIUSMU:

IIoBbIlIEHHBIH YPOBEHB:

3HAET ¥ MOHUMAET TEOPETUUYECKOE COJIEP’KaHUE TUCIUIUINHBL, TBOPUYECKU UCIIONIB3YET
pecypcbl  (TEXHOJIOTUM, CPEACTBA) Ui penieHus: MpodecCHOHANBHBIX 3a/lad; BIAJCET
HaBbIKaMU pelIeHUs y4eOHO-HCCIIeI0BATENbCKUX 3a1a.

ba3oBblii ypoBeHb:

3Ha€T U T[OHMMAaeT TEOPETUYECKOE COJepKaHUe; B JIOCTAaTOYHOM CTENEHU
chopMUPOBaHbl YMEHHS IPUMEHATh HA MPAKTHUKE U MEPEHOCUTh U3 OJHON HaydyHOU 00sacTH
B JPYryl0 TEOPETUYECKHE 3HAHUS; YMEHMS W HaBBIKM JEMOHCTPUPYIOTCS B y4eOHOUH U
MPaKTUYECKON JEeSTeIbHOCTH; UMEET HaBBbIKM PEHIeHHs yueOHO-HCCIeI0BaTENbCKUX 3a/1ad U
OIICHHBAHMSI COOCTBEHHBIX NOCTIXEHUI; yMEeT ONpeAesiTh MpoOjaeMbl U MOTPEOHOCTH B
KOHKpETHOM 001acTu nMpodeccnoHanbHOM eI TeIbHOCTH.

IloporoBelii ypoBeHb:

MMOHMMAeT TEOpPEeTHYECKOe COJep)KaHUe; HMeeT IMpe/CTaBieHre o Mmpoliemax,
mporeccax, SBJICHUAX; 3HAKOM C TEPMHMHOJIOTHEH, CYIIHOCTBbIO, XapaKTepUCTUKAMHU
U3y4yaeMbIX SBJICHUH; JEMOHCTPUPYET IIPAKTUYECKHE YMEHMsS IPUMEHEHHs 3HAaHUHA B
peleHnH yueOHO-HCCIE0BATENbCKUX 3a/1aY.

YpoBeHb HUKE TOPOTOBOIO:

HUMEIOTCS MPOOEIbl B 3HAHUSAX OCHOBHOTO y4eOHO-NIPOrpaMMHOI0 MaTepHaia, CTyAeHT
JIOITyCKaeT MNPUHLIMINAIBHBIE OIIMOKM B BBINOJHEHUHM NPEAYCMOTPEHHBIX NPOrpamMMoin
3aJJaHUl, HEe CIOCOOEH MPOAOIDKUTh OOydyeHHE MM NPUCTYNUTh K IHMpO(hecCHOHATIbHON
NEeATENbHOCTH 10 OKOHYaHMU By3a 0€3 JIONOJHUTENBHBIX 3aHATHUH 10 COOTBETCTBYHOILEH
JIUCLUIUIMHE.

YpoBeHb [Ixayia oueHUBaHUs )i IPOMEKYTOUHOM [IIxana oueHnBaHus
c(hOpMUPOBAaHHOCTH aTTecTaluu o bPC
KOMIIETEHIIUN DK3aMeH 3auer
(muddepeHIMpPOBaHHBIH
3a4er)
[ToBBITIIEHHBIH 5 (OTJIMYHO) 3a4TEHO 90 — 100%
ba3oBbiit 4 (xopo1o) 3a4TEHO 76 — 89%
[Toporosrit 3 (yIOBJIETBOPUTEIHHO) 3a4TEHO 60 — 75%
Hwxe moporosoro 2 (HEeyIOBJIETBOPUTENIHHO) [HE3aYTEHO Huxe 60%
Kputepuu o1ieHKH 3HAHUI CTYJICHTOB MO AUCHHUTIIIMHE
OueHnka [Tokazarenu
3auTeHo CTymeHT 3HaeT METOJbl pPelIeHHs y4eOHO-UCCIEAOBATEeIbCKUX 3a]ad;
OCHOBHBIE TPOLIECCHI W3y4aeMOW TMpeIMEeTHOW o01acTu; HMeeT
MPEACTABICHUE O MECTE KPUCTAUIOXUMHH B CHUCTEME TI€OJIOTUYECKUX
HAayK, O XapakTepe B3aUMOCBSI3M CBOWCTB MHHEPAIOB M UX
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KPUCTAJUIMYECKOW CTPYKTYPhl, O TEHETHYECKHX 3aKOHOMEPHOCTSIX
O6pa3OBaHI/I$I MHUHCPAJIOB U MUHCPAJIbHBIX accounaunﬁ; 3HAaC€T MCTOAbI
U3YyUYCHHS KPUCTAIUTMYECKON CTPYKTYPHI U CBOMCTB MUHEPAJIOB, (PU3UKO-
XUMHUYCCKHUEC OCHOBBI KpPUCTAJUIOXMMHU Ha COBPEMCHHOM YPOBHC,
OCHOBHBIC 3aKOHBI, OIPEACISIONINE KPUCTAJUIMYECKYIO CTPYKTYPY
MHHEPAIOB, CTPYKTYPHYIO CHUCTEMAaTHKy HEOPraHUYECKUX KPUCTAILIOB;
YMCECT IOJIb30BAaThCA COBPEMCHHBIMU Oazamu KPUCTATINIOXUMHNYCCKUX
JIAHHBIX, JAaBaTh IIOJHOE OMMCAHWE KPUCTAJUIMYECKOW CTPYKTYpPBI IO
MOJINIA, PHUCYHKY W (aiimaM CTPYKTYpPHBIX JIaHHBIX, BBICKa3bIBaTh
IMPECATIOJIOKCHHUA 0 (1)I/I3I/I‘-ICCKI/IX CBOMCTBaAx KPUCTATLIIMICCKOTO
COCAMHCHUA I1I0 €ro CTPYKTYPC; MOXKET IIPUMCHHUTH IMOJTYYCHHBIC 3HAHUA
B IpO(eCCHOHATBHON NIESITETHHOCTH.

He3zaureHo CTyleHT JeMOHCTPUpPYET HE3HAHHE OCHOBHOTO COJEP)KAHUS

JUCHMIUIMHBI, OOHApy)KHBas CYIIECTBEHHbIE MpOoOeNbl B 3HAHUIX
yuyeOHOro MaTepuana, JONYCKaeT MPUHIUNHUAIbHbIE OIIMOKKM B
BBIITOJIHEHUM TIPEUIAraeMbIX 3aJaHUM; UCIBITBIBACT 3aTPYAHEHUS IIPU
pelIeHNH y4eOHO-HMCCIeI0BaTEeNbCKUX 3a]au, HE MOKET CAMOCTOSITEIILHO
Jienatb  BBIBOABI M OTBEYaTh HA  JIONOJIHUTEIBHBIE  BOIPOCHI

peroaaBaTcIis.

8.3. Bonpocel, 3ajaHus TEKyIero KOHTPOJIs

Moayas 1: CTpoeHne KpUcTalLIoB

IIK-12 cnocoOHOCTRIO PYKOBOJIUTH Yy4EOHO-HCCIEIOBATEIBCKON ACSITEIBHOCTHIO
00yJaroIuxcst

1. TlepeuncnuTe TPUHIMIBI BBIACICHUS KPUCTALIOXMMHUU KaK HayKd 00 aTOMHOM
CTPOEHUHU KPUCTAJUIOB U3 HAYK O TBEPAOM BEIIECTBE.

2. CocTaBbTe MepeueHb yu4eOHO-MCCIIeIOBATEIBCKUX 3aJaHUi B TIPEIMETHON 00IacTH
"T'eorpadus", KOTOpbIE MOKHO UCIIOJIB30BATh ISl U3yUYEHUS CTPOCHUS KPHCTAIIJIOB.

3. CocraBbTe TepedyeHb TeM pedepaToB MO Teorpaduu, PacKphIBAOIIMX BOIMPOCHI
CTPOEHUS KPUCTATUTMYECKUX CTPYKTYP MUHEPAJIOB.

4. CocTraBbTe IUIaH MPAKTUYECKOTO 3aHATHS M0 TeMe «Kpuctamimdeckasi pemeTKa.

5. CocraBbTe KOHCIEKT 3aHATHUA CO IIKOJbHUKAMU M0 U3YYCHUIO XUMUYECKOU CBSI3H U
COITOCTABJICHUIO €€ C TUIIOM KPUCTAIINYECKUX PEIIETOK.

Moayab 2: CumMeTpusi KPUCTAJJIMYECKUX CTPYKTYP

IIK-12 cnocoOHOCTBIO PYKOBOJIUTH Y4EOHO-HCCIEIOBATEIBCKONW JACSTEIBHOCTHIO
00yJaroIuXxcst

1. TlonroToBhTE METOJMYECKHE PEKOMEHAAIMU JJISl IIKOJIBHUKOB MO COCTaBJICHUIO
AHAJIMTUYECKOM 3alIMCH OTlepallii CAMMETPUH.

2. IloaroToBbTe METOAMYECKHUE PEKOMEHJAIMHU JUIsl IIKOJBHUKOB IO IPOBEIACHUIO
MPOLIEAYpPhI BhIpAIIMBaHUSI KPUCTAJJIOB U3 PaCTBOPOB.

3. OmumuTte Ccrnocodbl YCTAaHOBJICHHS CHUMMETPUHM KPUCTANIMYECKOW CTPYKTYPHI
MHHEpaa.

4. Oxapaktepuszyite pemeTku u sdeiiku bpase. Ilogbepure KOMIBIOTEPHYIO
MPOrpaMMy, MO3BOJISIONIYIO HAOII0aTh MPUHIIUI MOCTPOEHUs pemieTok bpage.

5. PazpaboTaiiTe kpaTkuil MiaH MpoBEACHUS IKCKYPCUH JUIS ydaluxcs 9-X KJIaccoB B
MUHEpaJOruuecKuii Mmysei r.o. CapaHck.

8.4. Bonpochl NpoMe:KyTOYHOI aTTeCTANMHA
Tpernii cemectp (3auer, I1K-12)
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1. IlepeuncnuTe MPUHIUMBI BBIICICHUS KPUCTAUIOXMMHUHM KaK HAayKH 00 aTOMHOM
CTPOEHUM KPUCTANIOB U3 HAYK O TBEpAOM BeulecTBe. ONUIINTE CBA3b KPUCTAIIOXUMUH C
POJICTBEHHBIMH HayKaMH.

2. PackpoiiTe NpUYMHBI OIPaHUYEHHOCTH YKCIA HEOPraHUYECKUX COECOUHEHUM U
0COOEHHO MUHEPAITBbHBIX BUAOB. OMHIINTE HEPABHOMEPHOCTh PACHPECICHUSI MUHEPAJIOB U
HEOPraHMYECKUX COECAMHEHUM 0 KJIaccaM CUMMETPHUH U IPOCTPAHCTBEHHBIM IpYIIIaM.

3. BelgenuTe OCHOBHBIE BHJIBI Y4€OHO-MCCIIEA0BATEIBCKOM pabOThl ydaluxcs JAoMa B
pamMKax JOUCHMIUIMHBI reorpaguu npu u3zydyeHuu paszaena «lIpuponnbeie mnonesHbie
HCKOIIaeMBbIE».

4. Ommmure 3aKphITHIE ONEpalil CUMMETpHH, WX o0o3HaueHue. [IpencraBure
AQHAJINTUYECKYIO 3alUCh oOmepaluu cuMMeTpud. OxapakTepusyiWTe B3auMOJIEHCTBUE
Onepanuii CHMMETPHH.

5. Onumure oCHOBBI Teopuu rpymnm. ONUIINTE TeHepaToOpbl IPYIIbI, ONpPEAESIone
COOTHOIIEHUS, TOATPYIIIHL.

6. Oxapakrepusyiite Toueunsie rpymmbl cummerpun (TI'C), ux xmaccuduxanus u
MIpeJICTaBJICHNE B BHJIE TIOJIIPYIIIL.

7. Onumure yueOHO-HCCIEIOBATENIbCKUE 3aJaHMsl M0 W3YYEHUIO KPUCTAJUIMYECKOMN
PELIETKH C yJalllUMKCS CTAapIIUX KJIaccax Ha 3aHSTUSAX 3JIEKTUBHOTO Kypca.

8. OmumuTe CHHTOHWMU M COTMOJYMHEHHE CHHTOHHH. OXapakTepu3ylWTe PEHIeTKH H
sueiiku bpase, ronosapuyeckue TI'C.

9. Brigenute OCHOBHBIE BBl Y4eOHO-HCCIENOBATENBCKOW pabOTHI ydamuxcs B
KJIacce Ha ypokax reorpaduu npu uzydeHun pasjena «IpupoiHbie noie3Hble HCKOTIaeMbIe».

10. OxapakrepusyiiTe rOMOMOP(H3M MTPOCTPAHCTBEHHBIX W TOYSUHBIX TPYIIIL.

11. Omnummre reomerpuro pemeTku. [lokaxkute mpsiMble M TMIOCKOCTH PEIIETKH.
3anuIInTe ypaBHEHHS MPSIMOM U TJIOCKOCTH PEIIETKH, MHIEKCH Belicca. Onuiure cBolcTBa
IJIOCKOCTEMN.

12. OxapakrtepusyiiTe mnpeoOpa3oBaHWE KOOPAWHAT TOUYEK W HWHACKCOB Y3JIOBBIX
IJI0CKOCTEH KPHUCTAININYECKOTO IPOCTPAHCTBA pu U3MEHEHUU Oazuca
KpHUCTaIorpaguueckoi cucTeMbl KOOpIUHAT.

13. Onumure npouecc onpeieneHne CMUMMETPUM KpUCTallIa, TapaMeTPOB PELIETKH U
qucaa GopMyIbHBIX €AUHULL B STUECHKE.

14. Onumwure npuMeHeHHe oOpaTHOM pEeNIeTKU JJId ONMUCcaHus AUGPaKIUU BOJH HA
KPUCTaNINYECKOH pelieTke.

15. BpigenuTe OCHOBHBIE BHJbI MCCIEIOBATEIbCKON JESATEIBHOCTH BO BHEYPOUHOE
BpeMsI IIpU U3yYEHHUH NIEKTUBHOTO Kypca «lIpupoansie nonesnsie PecyOnrku MopaoBus».

16. Packpoiite cyTh NOHATHA O crioco0ax paclIM(ppPOBKU KPUCTAIUIMYECKUX CTPYKTYP.
OnuumuTe yTO4HEHUE CTPYKTYphl, €€ UHUCIIOBBIE IapaMeTpbl U KPUTEPUU JOCTOBEPHOCTHU
CTPYKTYPHOI MOJAEIH.

17. OxapakTtepusyiiTe THUIIBI XUMHYECKUX CBS3€il B KpUCTaule, HUX OCHOBHBIE
XapaKTEPUCTUKH.

18. OmnummTe KOBAJIEGHTHYIO CBSI3b, THOPHIU3ALMI0O AaTOMHBIX OpOUTaNei.
OxapakTepu3yiTe TOMEOINOJIAPHYI0 U TIeTepoNoJIApHYI CBA3M. Onuumre JOHOPHO-
aKIENTOPHYIO CBA3b. PacKkpoiiTe cyTh SBICHUS AIIEKTPOOTPULIATEILHOCTH.

19. PazpaboTaiite (parMeHT ypoka C BKIIOYEHHEM Y4eOHO-UCCIIEeOBATENbCKOM
JeATeIbHOCTH M0 XapaKTePUCTUKE METAUTMUECKON CBS3H.

20. Oxapaxtepu3syiite BaH-nep-BaanbcoByl0 (OCTaTOYHYIO) CBSI3b M BOJOPOIHYIO
CBSI3b.

21. Onumute CrnocoObl MPEICTaBICHHUS] KPUCTALIMUECKUX CTPYKTYp, HPUHIUIbBI
IUTOTHEHIIeH yIakoBKU, TaOyIMpOBaHHUE CTPYKTYPHBIX THIIOB HEOPTaHMUYECKHX BEIIECTB U X

MNoarotoeneHo B cucteme 1C:YHuepcutet (000009421)



IIPOM3BOJHBIX, HCNOJIb30BaHHe mnoaudaApoB Ilonuura-benoBa u  Boponoro-/lupexie,
napaenodipsl u chenonpl Denoposa.

23. Cdopmymupyiite y4eOHO-HCCICNOBATENBCKUE 3aJaHUS JUIsl  YYal[UXCs I10
XapaKTePUCTUKE XUMUYECKOT'O COCTaBa M CTPYKTYpPa KPUCTAILIOB.

24. llepeunciuTe OCHOBHBIE KATCTOPHHM KPUCTAJUIOXUMHUH — MopdoTpomus,
noymuMoppu3M U uzoMoppusM. OnuImmTe CBSI3M MEXKIAY KaTErOPUSAMU KPUCTAJUIOXUMUH,
MePeXoabl MEXKIY HUMHU.

25. ChopmynupyiiTe mpaBuia yCTOWYHMBOCTH CTPYKTYPHBIX THIIOB KOBAJCHTHBIX U
CYIIECTBEHHO KOBAJIEHTHBIX KPHCTAILIOB.

26. Oxapakrepusyiite momuMOpPu3M Kak oOIIee CBONCTBO KPHUCTALTHYCCKHX
cTpykTyp. Omnmmwure npaswio cryneHed OctBanmpga. Onummure  KiIaccU(UKALNIO
noymMopdu3ma.

27. OxapakTepusyiite H30MOP(PHU3M U H30CTPYKTYPHOCTD, N30AuMOphu3M. OnumunTe
KJIaCCU(UKALUIO N30MOP(H3Ma, €r0 COOTHOILLIEHUE C TBEPABIMU PACTBOPAMHU.

28. TlepeunciuTe KIaccHuueckue npapmia nzomopdpusma ['ompammuara-depemana.

29. Oxapakrepusyiite uzoMoppu3M Kak (QYHKIHIO TEeMIIEpaTypbl H JIaBJICHUS.
[IpuBenure psaasl Bepraackoro.

30. Pa3paOoTaiiTe mjgaH MPOBEIEHUS HCCIENIOBATEILCKOTO TMPOEKTa IO TEME:
«Kpucramisl B IpUpoIe U )KU3HU JTFOICHY.

8.5. Meronuyeckne MaTepHalibl, ONpeesiOIIHe TMPOUeIyPbl OIEeHUBAHUS
3HAHMH, YMEHMI, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITAIbI
¢dopmMupoBaHUs KOMIIETEHIM I

[IpomexyTouHas aTTecTanus NpoBoIUTCs B popme 3ayeTa.

3adeT MO3BOJISIET OLIEHUTh COPMHUPOBAHHOCTH MPOGECCHOHATBHBIX KOMIIETCHITHH,
TEOPETUYECKYIO MOATOTOBKY CTYAEHTA, €ro CHOCOOHOCTh K TBOPYECKOMY MBIILJIEHUIO,
TOTOBHOCTh K TMPAaKTHYECKON MAESATEeIbHOCTH, NPUOOpPETEHHbIE HABBIKU CaMOCTOSTENLHOMN
paboThl, yMEHHE CHHTE3HpPOBATh TMOJYYCHHbIC 3HAHUS M TPUMEHSATH UX TPU PELICHUU
MPaKTUYECKUX 3a]1a4.

[Ipu OGanmabHO-PEUTUHTOBOM KOHTPOJIC 3HAHUN HMTOTOBasi OIICHKA BBICTABIISETCS C
y4eTOM HaOpaHHOUW CyMMBI OAJIJIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jlnist  ONEeHKH CPOPMHPOBAHHOCTH KOMIIETCHIIMH TIOCPEICTBOM CcOOECce0BaHHUS
(YCTHOTO OTBETa) CTYICHTY IPEIBAPUTEIBHO TMpEAIaracTcs IepedyeHb BOIMPOCOB WU
KOMIUICKCHBIX 3aJIaHHUH, MPEIoIararolluX YMEHUE OPHEHTHUPOBAThCsS B TpolieMe, 3HAHHE
TEOPETHUYECKOTO MaTepualia, YMCHHUsI MPHUMEHSTh €ro B MPAaKTUYECKOH MpodecCHnoHaTIbHON
JeSTEIbHOCTH, BIJICHUE HABBIKAMU M ITPUEMaMH BBITIOJTHEHUS MPAKTHYECKUX 3aaHUH.

[Ipu o1leHKe AOCTHIKEHHUI CTYIEHTOB HE00X0AMMO 00paniaTh 0c000€ BHUMaHHUE Ha!

— YCBOCHHE MPOTrPaMMHOI0 MaTepHala,

— YMEHHUE U3J1araTh MPOrpaMMHBII MaTepuall HAYYHBIM SI3bIKOM;

— YMCHHUE CBSI3bIBATh TEOPHIO C IPAKTUKOI;,

— YMEHHE OTBEYaTh Ha BUJIOM3MECHEHHOE 3a/IaHUC;

— BJJICHHC HABBIKAMU I[IOWCKA, CHCTEMAaTH3alldd HEOOXOJUMBIX HCTOYHHKOB
JTUTEPaTypHI 10 U3y4aeMoi npobieme;

— yMeHHue 000CHOBBIBATh MPUHSATHIEC PEIICHUS;

— BJIaJICHUE HaBBIKAMH U NTPHUEMAaMH BBITIOJIHEHUS MPAKTUYECKUX 3a/IaHUM;

— YMEHUE MOJIKPEIUIATh OTBET WIUTFOCTPATUBHBIM MaTEPHUATIOM.

TecTrl
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IIpu onpeneneHun ypoBHS NOCTUNKEHUHN CTYIACHTOB C IIOMOIIBIO TECTOBOIO KOHTPOJIA
Heo0X01MMO 0OpamaTh 0co00e BHUMaHUE Ha CIIEAYIOIIEE:

— OLCHUBACTCA IOJIHOCTBHIO HpaBI/IHBHBIf/’I OTBCT,

— TpernojaBaTeleM [OJDKHA ObITh OINpeAeNeHa MaKCHMallbHasi OLCHKa 3a TecT,
BKJIIOYAIOIIUH OIIPEIEICHHOE KOINYECTBO BOIIPOCOB;

— IperoaBaresieM MOKEeT OBITh OIpe/ielieHa MaKCHMallbHasi OIIEHKA 32 OJIMH BOIPOC
TeCTa;

— 110 BOIIpocCaM, NpcayCMaTpuBarOnium MHO>KECTBEHHBII BI)I60p IMpaBUJIbHBIX OTBECTOB,
OLICHKA OTIPEEIIeTCs HCXOIS U3 MAKCHMAJIBHO OIIEHKH 3a OJJMH BOIIPOC TECTA.

[TucbmenHas KOHTpOJIbHAS paboTa

Buzel KOHTPOJBHBIX paboT: ayJUTOPHBIC, JOMAIIHUAE, TEKYIIHE, YK3aMCHAIIMOHHbIC,
MUCbMEHHBIC, TpadUIecKue, MpaKTHIecKue, GPOHTATBHBIC, HHINBUyaTbHbIC.

Cucrema 3a7aHui MMCbMEHHBIX KOHTPOJILHBIX PabOT JIOJDKHA:

— BBISBJIITH 3HAHUS CTYACHTOB TIO ONPENCIICHHOW JuCHUIUTHHE (pa3jaerny
JTUCIUTITUHBI);

— BBISBISTH TIOHUMAHWE CYIIHOCTH M3y4aeMBIX TIPEIMETOB W SIBJICHUU, WX
3aKOHOMEPHOCTEN;

—BBISBJISATH YMEHHE CAMOCTOSTEIBHO JIEJIaTh BBIBOBI H 0000IICHUS;

—TBOPYECKH UCIIOJIH30BaTh 3HAHUS M HABBIKH.

TpeOoBaHMs K KOHTPOJIBHOU PabOTE IO TEMATHISCKOMY COACPKAHHIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Takke KOHTPOJIbHBIC Pa00OTHI MOTYT BKIIFOUATh TIEPEUCHD MPAKTUICCKUX 3aTaHUH.

KoHTekcTHass ydueOHas 3amava, MpoOJeMHas CHTYyalus, CHUTYallMOHHAs 3ajauJa,
KeHCOBOE 3aJaHue

[Ipu ompeneneHuyn ypOBHS JOCTHIKEHHWW CTYACHTOB TIPH PEIICHUH Y4eOHBIX
MPaKTUYECKHUX 33J1ad He0OX0AMMO 00pamiath 0co00e BHUMAaHHUE Ha CEAYIONIee:

— CITOCOOHOCTB OTPEACIATh M MPUHUMATH 1N y4eOHOM 3aauu, CAaMOCTOSATEILHO U
TBOPYECKH TJIAHUPOBATH €€ PEIICHUE KaK B TUITMYHON, TaK U B HECTAHJAPTHOU CUTYAIIHH;

— CHCTeMaTH3UpOBaHHBIC, TIyOOKHE U TIOJHBIE 3HAHHWS TI0 BCEM pa3jeiiaMm
MPOTPaMMBI;

— TOYHO€ WCIOJb30BaHUE HAyYHOW TEPMHUHOJIOTHH, CTHJIMCTHYECKH T'PaMOTHOE,
JIOTMYECKH MPAaBUIIBHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI U 33JIaHUS;

— BIIQJICHUE HWHCTPYMEHTapHeM Yy4eOHOH AWCIMIUIMHBI, yYMeHHe ero 3(pQeKTUuBHO
WCIIOJIb30BaTh B IOCTAHOBKE U PEIICHUH YUCOHBIX 3a/1a4;

— I'PaMOTHOE MCIOJIb30BaHUE OCHOBHOM U JOTIOJTHUTEIILHON JIMTEPATYPHI;

— YMEHHE HCIOJIb30BaTh COBPEMEHHBIC HH(DOPMAITMOHHBIC TEXHOJOTHH ISl PEIICHUS
y4eOHBIX 3a/1a4, UCTIOIb30BaTh HAYUHbIE TOCTIKEHUS APYTHX AUCIUILINH;

— TBOpYECKas CaMOCTOSTEIbHAsI padoTa Ha MPAKTHYCCKUX, JJAOOPATOPHBIX 3aHATHUSAX,
AaKTUBHOE YyYacTHE€ B T'PYMIIOBBIX OOCYXKAECHHUSAX, BBICOKHI YpPOBEHb KYIBTYPHl HMCHOJIHEHHS
3aJIaHUH.

9. IlepeyeHb OCHOBHOI U JONOJTHUTEIbHON Y4eOHOH JTUTEPATYPBI

OcHoBHasi JinTeparypa

1. bacanaes, FO.M. Kpucrannodusuka u kpucramioxumus : yuebnoe nocodue / F0.M.
bacanaeB ; MunucrepctBo oOpaszoBanust U Hayku Poccuiickoit ®@enepanuu, PenepanbHoe
roCyJapCTBEHHOE OrO/KETHOE 00pa30BaTENIbHOE YUPEKICHHUE BBICIIErO MPO(HecCHOHAIBHOTO
oOpa3zoBanus «KemepoBCckHii rocyaapcTBeHHbIH yHHBepcuTeT». — KemepoBo : Kemeposckuii
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2. bparmna, B.W. Kpucrammorpadus, munepanorus u o0O0OTaleHUE IOJIE3HBIX
UCKOTaeMbIX : ydeOHoe mocobue / B.W. bparuna ; MunuctepcTBo 00pa3oBaHUs U HAYKU
Poccuiickoit ®enepanmn, Cubupckuii @DenepalbHbIl yHUBEpCUTET. — KpacHospck
Cubupckuii GpenepanbHblil yauepcuret, 2012. — 152 c. : nin., cxem., Tabn. — Pexxum pocrymna:
o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=363881 — KpacHosipck :
Cubupckwuii penepansubiii yausepeutet, 2012, — 152 c.

3. IlyraueB, B.M. Kpucramioxumus : ydye6Hoe mocobme / B.M. IlyrageB. —
Kemeposo : KemepoBckuii rocynapctBeHHbiil yausepcuret, 2013. — 104 ¢. — Pexxum noctyna:
no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=232461

4. YerepukoBa, A.I'. Kpucrammorpadus : yaebHoe mocobue / A.I'. UerBepukona ;
MunuctepctBo  oOpa3zoBanusi u Hayku Poccuiickont  ®@epepanun, PenepanbHoe
roCyJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIEHHUE BBICIIETO MPOGECCHOHATHHOTO
obpazoBanusi «OpeHOYprckuii  rocymapCTBEHHBIM  yHHBepcUTeT». —  OpeHOypr
OpenOyprekuii rocynapcTBeHHbI yHuBepeutet, 2012. — 104 c. : ui., cxem., Tadbn. — Pexum
nocrymna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=260745

JonosHuTeILHAS JTUTEpPATypa

1. YerBepukoBa, A.I'. Kpucramnorpadus : yuebnoe nocooue / A.I'. UerBepukona ;
OpeHOyprckuii  rocymapcTBeHHbI — yHUBepcuteT. — Openbypr :  OpeHOyprckuit
rocynapcTBeHHbli yHuBepcuret, 2012. — 104 c. : wun., cxeM., Tabn. — Pexxum poctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=260745 . — Bubawuorp.: c.
85-87. — TeKcT : ANIEeKTPOHHBIH.

10. TIlepeuyenn pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
«AHTepueT»

1. http://www.catalogmineralov.ru/ - Karanor munepanos

2. http:/in-t.ru/ri/ps/ - TlonynsapHast GHOTMOTEKA XUMHYECKUX DIIECMEHTOB

11. Mertoanyeckne YyKa3aHusi OOY4YalOUIUMCH IO OCBOCHHMIO JIUCHHMILUIUHBI
(MoayJis1)

[Ipu ocBOCHUYU MaTepHalia TUCITUTLIMHBI HEOOXOMMO:

— CIUIAaHUPOBATh M PACIIPEACIUTh BpeMs, HEOOX0AMMOE IS U3YUCHUS JUCITUTIINHBL,

— KOHKPETH3UPOBATh JJIs1 ce0s TUTaH U3yYEHUsI MaTepraa;

— 03HAKOMHTHCSI C 00BEMOM M XapaKTEPOM BHEAYJAUTOPHON CaMOCTOSTEILHON PabOTHI
JIJ1S TIOJTHOIIEHHOT'O OCBOEHHMS KaXKJI0M U3 TeM AUCLMIIINHEL.

Cuenapuii U3ydeHus Kypca:

— IpopaboTaiiTe Kaxayro TeMy IO MpeiaraeMoMy HIKE aJITOPUTMY JAeHCTBUM;

— M3Y4YMB BeCh MaTepual, BBIOJIHUTE UTOTOBBIM TECT, KOTOPBIH MPOJEMOHCTPUPYET
FOTOBHOCTH K ClIaue 3a4yera.

Anroput™ paboThl Ha/l KaKI0H TEMOM:

— M3Y4YHTE COJiep>KaHue TEeMbl BHAYaje MO JIGKIMOHHOMY MaTepuany, a 3aTeM IIo
JIPYTUM UCTOYHUKAM;

— TpOYUTAlTE JAOMOJHUTENIbHYIO JIUTEPATypy U3 CIHCKA, MPEAI0KEHHOTO
MPENoAaBaTENEM;

— BBIIMILNUTE B TETPAJb OCHOBHBIE KATETOPUH U MEPCOHAJIUM IO TEME, MCIOJIb3Ys
JEKIMOHHBIA MaTepual WM CIOBapu, YTO TMOMOXKET OBICTPO MOBTOPUTH MaTepuan IMpU
MOJTrOTOBKE K 3a4ETY;
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— COCTaBbTEC KpAaTKUMM IIIAH OTBETAa II0 KaXXJAOMY BOIIPOCY, BBIHOCUMOMY Ha
oOCcykJeHre Ha Ta00PaTOPHOM 3aHSTUH;

— BBIYYHUTC OIIPCACIICHHUA TCPMUHOB, OTHOCAIINXCA K TEMC,

— IIPOyManTe IPUMEPHI U WILTIOCTPALIUU K OTBETY 10 U3y4aeMOU TeME;

- HOI[GepI/ITe HUTaThl YYCHLIX, O6H.[€CTB€HHBIX I[eHTeHef/'I, HY6HI/IHI/ICTOB, YMCCTHBIC C
TOYKH 3peHUsI 00CyK1aeMOM PoOIeMBI;

— NpOAYMbIBAWTE BBICKA3bIBaHUS 10 TEMaM, IPEAJIOKEHHBIM K JabOopaTopHOMY
3aHATHIO.

PexomeHaum no pabote ¢ IMTepaTypoil:

— O03HAaKOMBTECh C AHHOTALUSAMU K PEKOMEHIOBAaHHOM JIUTEpAaType U OIpPENEINUTE
OCHOBHOM MCTOA U3JIOKCHHUA MaTCpHralia TOTO UKW HHOTO UCTOYHHKA,

— COCTaBbTE COOCTBEHHEBIE AHHOTAallMKM K APYruM HCTOYHMKaM Ha KapTOodKax, 4YTO
MTOMO>KET MPHU MOATOTOBKE pedepaToB, TEKCTOB peyeil, MPH MOJATOTOBKE K 3a4ETY;

- BI)I6CpI/ITe TC UCTOYHUKH, KOTOPLIC HaunoOoJee noAXOAAT JISA U3YUCHUSA KOHerTHOﬁ
TEMBI.

12. Mepeyens uHGOPMAIMOHHBIX TEXHOJIOTHii

Peanuzarus yueOHOM mporpaMMbl 00eCTieunBaeTCsl JOCTYIIOM KaKJIOTO CTYACHTa K
MH(OPMALIMOHHBIM pecypcaM — JJIEKTPOHHON OMOIMOTEKe U ceTeBbIM pecypcam WHTepHeT.
st ucnionp3oBanust UKT B yaeOHOM mpoliecce MCTOJB3YETCsl MPOoTpaMMHOE oOecrieueHue,
MO3BOJISIFOIIEE OCYIIECTBISATh MOUCK, XpaHEHHE, CUCTEMAaTU3alllI0, aHAIU3 U MPE3EeHTAIUI0
uHpopmaluy, SKCIopT UHPOpMaUMKM HAa  [UPPOBbIE  HOCHUTEIH, OpraHHU3alUIo
B3aMMOJICHCTBHUS B pEaTbHOW M BUPTYAJIbHOM 00pa30BaTEIbHOM Cpejie.

WnnuBuayanbHble pe3ylbTaThl OCBOCHUS AUCHUIUIMHBI PUKCUPYIOTCS B JIEKTPOHHON
MH(POPMAITMOHHO-00Pa30BaATEIBLHOM Cpe/ie YHUBEPCUTETA.

12.1 IlepeyeHb NPOrPpaMMHOIO0 o0eceYeHu st
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuausepcutet [IPOD

12.2 Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

(oOHOBJIEHH E BBINOJIHSIETCA eKeHe/ e IbHO)

1. Uadopmanuonno-mpaBoBas cuctema «[TAPAHT» (http://www.garant.ru)

2. CripaBouHnas nipaBoBas cuctema «KoncymsrantILmrocy (http://www.consultant.ru)

12.3 IlepedyeHb coBpeMeHHBIX MPO(ecCHOHAIBHBIX 023 TaHHBIX

1. Tlpodeccronanbuass 6aza  gaHHBIX  «OTKpBITBIE — JaHHBIE MUHHCTEPCTBA
obpaszoBanuss u wHayku Pd»  (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--
plai/opendata/)

2. Ilpodeccuonanpuas 6asa gaHHBIX «[lopral OTKPHITBIX JaHHBIX MUHHCTEPCTBA
KyabTypsl Poccuiickoit ®eneparum» (http://opendata.mkrf.ru/)

3. DnekTponHas oubmuoTedHas cucrema Znanium.com( http://znanium.com/)

4. Hayunas snekTponHas 6ubnuoreka e-library( http://www.e-library.ru/)

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JTUCHUNIMHBI (MOTYJIs1)

Jns  mpoBeleHUS — ayAMTOPHBIX — 3aHATUH  HEOOXOJUM  CTaHIApTHBIM  Habop
CIEeLUANIU3UPOBAaHHOW  ydyeOHOH wmeOenmn u  ydyeOHOro oOOpydOBaHHS, a  TaKke
MyJIbTUMEUIHOE 00OpyIOBaHME JUIs JEMOHCTpPALMU TMpe3eHTauuil Ha Jjexkuusx. Jlis
MIPOBEACHUS TPAKTHUECKUX 3aHATHH, a TakKe OpraHM3allii CaMOCTOSTEIbHON paboThI
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CTYICHTOB HEOOXOJUM KOMIIBIOTEPHBIA Kiacc ¢ pabOuYMMH MECTaMHu, 00eCHeunBaIONIMMU
BbIXOJ B IHTEPHET.

[Ipu m3yyeHMH AMCUMIUIMHBI UCTIOJIB3YETCS MHTEPAKTUBHBIN KomIuieke Flipbox mms
MPOBEACHUS MPE3CHTAUMI U BUICOKOH(EpPEHIMIA, cucTeMa iSpring B mpolecce MPOBEPKU
3HAHUM 10 IEKTPOHHBIM TECT-TPEHAKEPAM.

WuauBuayanbHbIe pe3ylbTaThl OCBOCHUS AUCHUIUTMHBI (PUKCHPYIOTCS B DJICKTPOHHOMN
MH(OPMAIIMOHHO-00pa30BaTEIBHON CpeJie YHHBEPCUTETA.

Peanuzarust yueOHOM mporpaMMbl 00€CIIEUMBAETCsl JOCTYIIOM KaXKJIOTO CTYACHTa K
MH(GOPMAIIMOHHBIM PecypcaM — 3JIEKTPOHHOW OMOIHMOTEKEe M CETEeBBIM pecypcaM MHTepHeT.
Hnst ucnons3oBanuss KT B ydeOHOM mporecce HEOOXOAMMO HaIUYMe HPOTPaMMHOTO
oOecrieyeHns, TO3BOJIIONIET0 OCYIIECTBISATh TOWUCK HH(popMamuu B cetn HHTEpHeT,
CHCTEMATH3allMI0, AaHaJN3 H MPe3eHTauui0 HH(pOpMaluy, OHKCHOPT HWHPOpMANUK Ha
1 (pOBbIE HOCUTEIH.

1. YueOHnas ayauropus AJsi MPOBeAeHUs 3aHATHI JIEKIIHOHHOTO TUIA, 3AHATHH
CeMHHAPCKOT0 THIIA, TPYNNOBBIX M HWHAMBHAYAJIbHBIX KOHCYJbLTAIHI, TEKYIIEro
KOHTPOJISI M IPOMEKYTOYHOM aTTecTanuu. (Ne9)

JlabopaTtopust 0011 1 HEOPTAHUYECKOU XUMUHU.

[TomerneHne YKOMIUIEKTOBAHO CIICIIHATH3UPOBAHHON MeOeIbl0 W TEXHUYCCKUMU
cpeacTBaMu oOy4YeHHUsI.

OcHoBHOE 000pYIOBaHHUE:

Habops! 1eMOHCTpallmoOHHOTO 000PyI0BaHUS: aBTOMAaTU3UPOBaHHOE padoyee MeCTo B
cocTaBe (CUCTeMHBbII OJI0K, MOHUTOD, KJIaBUATypa, MBIIIb).

JlabopaTopHoe obGopymoBaHue: MpUOOpP (CKOPOCTh XMMHUYECKOW PEaKIuH); Mpudop
JUIS OIBITOB TI0 XUMHUH; NPHOOP IS IJICKTPOJIM3a; YCTPOMCTBO JUIS TIOCY/BI; BECHI
TeXHUYECKHue;, Habop THpb, osnekrporutka OIIT-1; oukm 3amUTHBIC, IIMMATENb
rucrojornueckuii; PMC — X «Kunetuka 2»; PMC — X «CrexuoMeTpus»; YHUBEPCAIbHOE
pabouee Mecto; PMC — X «DNeKTpoxumus 2»; IJMEKTPOIUIUTa; OaHs KOMOMHUPOBAHHAS;
mTaTuB JabopaTtopHselii; peppaktomerp MPD-454b2M; npubop omnpenerneHus TOPUCTOCTH;
m3MenpunTenu oOpasnoB; komruieke Okcrept-006-A0; aHamm3aTop KadecTBa MOJIOKA;
dhotometp «IkcmepT-003».

Criemanu3upoBaHHas MeOeIb:

CTYJbsl BUHTOBBIE; CTOJIbI JJA0OpaTOPHBIE; IKA( BHITSHKHOM; mKad 1ist mpubOpoB.

Y4eOHO-HarasAAHbIC TOCOOUS:

[Ipe3enTtanuu, nepuogndeckasl cucreMa Xxumudeckux sneMenToB 1. 1. Menneneena.

JInieH3noHHOE MporpaMmMHoe oOecredeHue:

- Microsoft Windows 7 Pro

- Microsoft Office Professional Plus 2010.

- 1C: YuuBepcurer [IPOD

2. [NomeltieHne 1j1d caMOCTOATEILHOM paboThl. (Ne1016)

YuTanbHbIH 3aJ1 3JICKTPOHHBIX PECYPCOB.

[TomereHne yKOMIUIGKTOBAHO CIICIUAIM3UPOBAHHON MEOENbI0 M TEXHUYCCKHMHU
cpeacTBaMu 00y4eHUsI.

OcHOBHOE 000pyIOBaHHKE:

KoMmmbroTepHasi TexHMKa ¢ BO3MOKHOCTHIO MOJAKIIOYEHHS K ceTu «HTepHeT» u
obecriedyeHHeM JOCTyla B OJEKTPOHHYIO HMH()OPMAIMOHHO-00PA30BATENBHYI0  CpEdy
yHHUBEpCUTETa  (KOMIIBIOTEP 12 mT.,  MYIbTUMEOUIHBI  MPOEKTOP 1 IIT.
MHOTO(YHKIIMOHATIBLHOE YCTPOicTBO | MIT., mpuHTEp 1 mIT.).

YueOHO-HarIAIHbIE ITOCOOHS:
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[Ipe3eHTanuu, OSIEKTPOHHbIE JUCKH C YYCOHBIMH U Y4€OHO-METOJHYECKUMHU
IIOCOOHSIMH.

HI/IHGH3I/IOHHO€ IIPOrpaMMHOC obecrieueHue:

- Microsoft Windows 7 Pro

- Microsoft Office Professional Plus 2010

- 1C: Yuusepcutet [IPOD
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