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1. IEJIM OCBOEHMUSA JUCIHUIIVINHbI

]_IeJ'IHMI/I OCBOCHMA TUCHHUILIINHBI «KpI/ICTa.TI.]'IOXI/IMI/Iﬂ» ABJIAIOTCH:

- u3y4yeHue PyHIaMEHTAIbHBIX MOHATHIA, MPE/ICTaBICHUIN U (PU3NKO-XUMUYECKUX MOJETIEH,

UCIOJIb3YyEMBIX IIPU OINHCAaHWHM CTPYKTYPbl XMMHUYECKMX COCAMHEHUM B KPUCTAIUIMYECKOM

COCTOSHUH U B MPAKTUYCCKOM HCIIOJIB30BAHUH MOJTYYCHHBIX 3HAHUH JUIA peHICHUSA KOHKPECTHBIX

HAaYYHBIX 1 TCXHUYCCKUX 3aa4;

- (bOpMI/IpOBaHI/IC CHUCTCMHBIX 3HaHHﬁ, IIO3BOJIAIOIINX I‘J'IY6)K6 IIOHATH SABJICHUA IIPUPOAEI,

TEOPETUYECKU OCMBICIIUTD IIUPOKUI KPYT XUMUYECKUX SIBIICHU,

- pa3BUTHE y CTY/ICHTOB 3HaHUI U YMEHUH B PEILICHUU MPAKTUYECKUX BOIIPOCOB B 00JIACTH

KPUCTAJUIOXHUMUH,

- pa3BHUTHE HAy4YHOI'O MUPOBO33PEHUS CTYIECHTOB.

dopmupyemble TUCIUTLITHHON 3HAHHUSI 1 YMEHUS TOTOBST BBITYCKHUKA JAHHOW 00pa30BaTebHOM

MIPOTPaMMBI K BBITTOJIHEHHUIO CIICAYIOMIIX 0000MEHHBIX TPYIOBBIX PYHKIHHA (TPYHAOBBIX () YHKITHIA):

Tabnuua 1.1.

Koa u Hau- O0600111eHHbIe TPYA0OBbIE QYHKIIUM TpynoBbie GyHKIUM
MeHOBaHUe Kon HaumenoBanme Ypose HaumeHoBanmne Kon |Ypomenn
npodeccuona Hb (moaypos
JBHOTO KBaJH €Hb)
CTaHIapTa duxan KBaAJTU(

un HKAIlNHA
01.001 ena- Ilenarornueckas gesiTenb- 5-6 | Ilegarornueckas B/03.6 6
ror (memaro- B HOCTB TIO TPOEKTUPOBAHUIO JIESATEIBHOCTD 10
ruveckast W peaju3alii OCHOBHBIX pealin3anuy IporpamMmm
NeTeJHLHOCTh 00111e00pa30BaTEIIbHBIX OCHOBHOTO U CPEJTHETO
B JIOIIKOJIb- nporpamm o01mrero oopazoBaHUs

HOM, HAYAJIb-
HOM 0011IeM,
OCHOBHOM
oo1eM,
cpeaHeM 00-
mem o0pa3so-
BaHuN) (Boc-
nuTaTe b,
Y4HTEb)




26.003 VYnpasneHue craaiuaMu [IpoexTupoBanue 0codo
«Cnenunaauct paboT O NPOEKTUPOBAHHIO CJIOXKHBIX M3JIENUH U3
10 NPOEKTH- U3enui u3 HaHOCTPYKTYPHPOBAHHBIX
poBamiio HaHOCTPYKTYPHPOBAaHHBIX KOMIIO3UIIMOHHBIX C/03.7
U31eui U3 KOMITO3UIIHOHHBIX MaTepHajoB
HAHOCTPYKTY MaTepHajoB
PHMPOBaHHBIX
KOMIO3ULMOH
HBIX MaTepu-
aJI0B»
40.011 [IpoBenenue Hay4HO- [IpoBenenue maTeHTHHIX B/01.6
«Cnenunaauct UCCIIEIOBATENbCKUX U UCCIIEIOBaHUH U
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKHUX omnpeneneHue
HceJeaoBaTell pa3paboToK Ipu XapaKTEePUCTHK
bCKHM H HCCIIEN0BAHUN MpoAyKuuH (ycuyr)
OMBITHO- CaMOCTOSITENIBHBIX TEM [IpoBenenwne padoT 1mo B/02.6
KOHCTPYKTOP 00paboTKe 1 aHAIH3Y
CKHUM pas- Hay4YHO-TEXHUYECKOMN
padoTkam» WHPOpPMALIUH U
pe3yIbTaToB
HCCIIEA0BAHUM
PykoBozcTBO Tpynmoit B/06.6
pabOTHUKOB TPHU
UCCIICIOBAaHUU
CaMOCTOSITETILHBIX TEM
26.013 Konrtpons kauectBa ceippsi|  A/01.6
KoHTtposp kauecTBa XUMH-
«Cnenmaauct W MaTepUalIOB B OpraHu-

10 KOHTPOJTI0
KadecTBa OHO-

TEeXHOJIOTHYEeCK
0r0 NMPOU3BOJI-

cTBa mMpenapa-

TOB JIJIA pacTe-
HUBEOACTBA»

HMEeCKOH 1 OMOTEXHOJIOTH-
YECKOM MPOAYKIMH HA BCEX
BTanax Npou3BOJACTBEHHOTO
Iporecca

3alliu 10 TIPOU3BOICTBY
OuomnpenaparoB 1Jis pac-
TEHUEBOJICTBA

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucuumnuHa «KpHCcTaTuIOXUMUS» OTHOCUTCS K 4acTH, GOpMHUpPYEeMOl ydaCTHUKAMU

o0pa3oBaTenbHBIX OTHOIICHHUH bioka 1 u u3yyaercs B 7 cemecTpe.

Huctunnuna «Kpucranmoxumus» npeacTaBiseT co00il TEOPEeTUUYECKYI0 OCHOBY IS
U3y4YEHHSI TIOCIEAYIOUINX KYpPCOB XUMUYECKOTO POt — pu3nyeckod XMMHUHU, KOJIOUIHON

XHUMHHU, XUMHUYECKOM TCXHOJIOI'nu, (1)I/I3I/I‘-IGCKI/IX METOA0B UCCIICAOBAaHMA.




Tab6auna 2.1.

CBs3b JMCHHUIIIHHBI «Kpl/lCTaJIJIOXI(IMI/IH» C NpeAmIeCTBYOIMUMHA JTUCHUIIVIMHAMHA U CPOKH

X U3yYCHUS

Kon JIMCIMIUTMHBL, IPEIIIECTBYIONINE TUCIUTIIIHE Cemectp
JIMCIATUTAHBI «Kpucramioxumus»

b1.0.10 MaremaTuka 1,2
b1.0.11 dusuka 1,2
b1.0.17 HNudopmaruka 1,2
b1.0.06 Heopranudaeckast xumus 1,2
b1.B.11 KBanToBas xumus 4
b1.0.07 Opranuyeckas XuMust 5,6
b1.0.08 dusnyeckas XUMUs 5,6

Ta6nauna 2.2.

Cas3b qucHUILTUHBI «KpHCTANI0XUMUS» € OCIeAYIOIMMH THCIUNITIHHAMYA U CPOKH UX

U3ydeHust
Kon JIMCuuImHel, Caeayomne 3a JTUCIUILUIMHON Cemectp
UCITATUIAHEI «Kpucrammoxumus»
51.0.09 Koutongnas xumus 7
b1.0.14 dusnueckre MeToAbI MCCIIEIOBAHUA 8
b1.B.21 XUMHUYECKasA TEXHOIOT U 8

B pe3yabTare 0CBOCHUSI AMCHMILINHBI 00y4aIOIIMIACH T0JIKeH:

3HaTh:

- OCHOBBEI IlI/I(bpaKI_[I/IOHHOl"O MCTOHa UCCIICAOBaHUA KPUCTAJIIIOB,

- (yHIaMeHTaIbHBIC TIOHATHS, TSPMUHOJIOTHIO H CHMBOJIUKY KPUCTALIIOXUMUH;

- 00IIMe MPUHITUIBI XapaKTePUCTUKH U HHTEPIIPETAIIMU KPUCTATLTUIECKUX CTPYKTYP;
- CHUCTEMAaTHYECKYIO KPUCTAIUIOXUMHUIO;

- Havaja 0000IIEHHON KPUCTAIUIOXHUMHIH,

YmMeTh:

- HUCHOJb30BaTh MIEPBUYHYIO KPUCTAITIOCTPYKTYPHYIO
OTpesieNieHUs] OCHOBHBIX OCOOCHHOCTEW CTPOSHUS KPUCTATUIMYECKUX BEIIECTB;

- pemarhb 3a7a4y 110 KPUCTAJUIOXUMUU;
- OCYILIECTBIATH MOMCK HEOOXOAMMOM KPUCTAIIIOCTPYKTYPHON HH(POPMALIUY;

nHpopmaIuio

JUISA



- CaMOCTOSATENILHO (HOPMYIUPOBaTh 3aauy (PU3MKO-XMMUYECKOTO HCCIEeIOBaHUS B

XUMHUYCCKHUX CHUCTCMaAx,

- MO0JB3YACh NOJITYUYCHHBIMU 3HAHUAMH, YMCThH BI)I6I/IpaTB OINITUMAJIBHBIC ITYTU U MCETO/bI

PCIICHUA TMOCTABJIICHHBIX 3a1a4;

- TPOBOJUTH (PU3UKO-XMMUYECKHE UCCIEJOBAHUS CUCTEM M IIPOLIECCOB C MCIIOIb30BAHUEM
COBPEMEHHBIX METOJ0B U IIprudopoB DXMA;

- TPOBOJUTH (PU3UKO-XMMUUECKHUE PACUETHI;

- II0JIb30BATHCS CIIPABOYHOM JINTEPATYPOH;

- rpaduyecky 0ToOpaXkaTh OIy4YEHHbIE 3aBUCUMOCTH;
- aHAJM3HUPOBATH U OOCYKIATh PE3YIbTAThl (PUZUKO-XMMUYECKUX UCCIIET0BAHMIA;

- BECTU HAYYHYIO TUCKYCCHIO.

Baagersn:

- HaBbIKaMH OpPraHU3allMOHHBIX MW TCXHOJIOTMYCCKUX IIPUEMOB B C(bepe CBOCH

HpO(i)eCCHOHaHBHOﬁ ACATCIBHOCTH B obJtacTu H3YYCHU KPpUCTAJUIOB U TBCPABIX BCHICCTB.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIIAITJIMHBI

[Tpouecc u3ydeHMs [UCUMIUIMHBI HampasieH Ha (OPMUPOBAHHUE 3JIEMEHTOB CIEIYIOLIMX

koMmrereHuuii B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlIEHUIO:

Tabauya 3.1.
Kon HaumeHoBaHue HNuaukarop B pe3yabTarte ocBOeHMs
KOMIIETEHI] KOMIIeTEeHIIUH JOCTHKEHUS AMCUHMIJIMHBI 00yYalonuiica
101 KOMIIeTEHIIUH JOJIKEH:
Yuusepcanvnvie komnemenyuu (YK) u unouxamoput ux oocmusicenus
YK-3 Cnoco0eH opranuso- YK-3.1. [Monumaer | 3HaTh — Meromuku (GOPMUPOBaA-

BBIBATH U PYKOBOAUTH
padoToii KOMaHAbI, BbI-
padaTpiBasi KOMaH/I-
HYIO CTPaTeruio J1Jis
AOCTHKEHMSI MOCTaB-
JICHHOH 1eJIH

3pPEeKTHBHOCTL  HC-
MOJIb30BaHUS  CTpare-
TMA  COTPYJAHHUYECTBA
JUTsL JIOCTHKCHHS
MOCTABJICHHON 1IN,
ompeenseT CBOIO
pOJIb B KOMaH/IE
YK-3.2. ITorumaer
0CcOOEHHOCTH TIOBejIe-
HUS BBIJICIICHHBIX
rpynn  Jroger, ¢
KOTOPBIMUA ~ paboTaeT
/B3aMMOJIEHCTBYET,
YUMTBIBAET UX B CBOEH
NEeATeTLHOCTH (BBIOOD
KaTeropuii TPy
0N OCYIIECTBIISAET-
¢ 00pazoBaTenbHOM
opraHm3anuell B 3aBU-
CUMOCTH OT  Lesed
MOJrOTOBKA  —  TIO
BO3pPacTHBIM  0COOCH-
HOCTSIM, IO 3THHYEC-

HUSl KOMaHJ[; METOJbl pa3paboTKu
KOMaHJHON cTpaTeruu u 3Qdek-
THUBHOTO PYKOBOJCTBA KOJUIEK-
TUBaMH, OCHOBHBIC TEOPHU JIH-
JIepCTBA U CTHIIM PYKOBOJICTBA.
YmMerb — pa3zpabaTeiBaTh KOMaH/I-
HYI0 cTpareruio; (GpopMynnpoBaTh
3ajjauyd  4IeHaM KOMaHJbl st
JOCTIDKEHHS TTOCTABJICHHON LIENH;
NpUMEHSTh 3 (QEKTUBHBIE CTHIN
PYKOBOJZICTBA KOMAHJIOM.
Baaners: — yMeHHEM aHaNH3U-
poBaTh, NPOEKTUPOBATb WU Opra-
HU30BBIBATh KOMMYHUKAIIHA B
KOMaHJe Ui JIOCTH)KEHUs T0C-
TABICHHOHW  LeNW;  METOAaMu
OpraHu3alii W YIpaBIeHUs KOJI-
JIEKTHBOM.




KOMY HJIU PEIUTrHuo3-
HOMY TIPU3HAKY, COIU-
aTbHO HE3aIIHIICHHBIE
CIOW HAacelIeHH U
T.11.)

YK-3.3. IIporHosu-
pyer pe3ynbTats (Toc-
JICICTBUS) JIUIHBIX
OeucTBUM U ILIAHU-
pyeT TocIeaoBaTelb-
HOCTH  IIaroB IS
JIOCTHXKCHHS
3aIaHHOTO pe3yJbTara
YK-3.4. DddexTrrHO
B3aUMOJICUCTBYET c
JIPYTUMA YIEHAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOMeHe wuH(pOpMa-
mue, 3HaHUI-MH U
OTIBITOM, W TIPE3CHTALINU
pe3yiIbTaToOB paboThI
KOMAaHIbI

Ilpogpeccuonansvnute (IIK) komnemenyuu u unouxkam

opbl UxX oocmudiceHusn

IIK-3

CriocobeH  oKa3bIBaTh
UH(MOPMALIMOHHYIO
MOJIICPIKKY
CICIHAIHNCTaM,
OCYIIECTBIISIOIIAM
Hay4YHO-
KOHCTPYKTOPCKHE
paboThI u
TEXHOJIOTUIECKHE
UCTIBITAHUS

IIK-3.1 Bnageer HaBbl- | 3HaTh:  METOXIBl BEACHUS KOHC-
KaMU TOHCKa HEO00XO- | TPYKTOPCKHX paboT H  TEXHO-
JUMON WHPOpPMAalUK B | JTOTHYECKUX MCIIBITAHUN
pohecCHOHATBHBIX Ymerh:  oka3piBaTh  WH(pOpMa-
0a3ax nmaHHBIX (B T.4. | HHOHHYIO TIOJJICPXKKY CIICI[HAIIN-
HaTeHTHBIX) CcTaM, OCYHWECCTBIIAIONIUM HAay4YHO-
MK-3.2. CocraBisier | KOHCTPYKTOPCKHE paboTHI u
0030p  JNHUTEPaTYPHBIX | TEXHOJOIMYECKHE UCIIBITAHUS

WUCTOYHUKOB T10 3afaH-
HOW Teme, odopmiseT
OTYETHI O BBIMOJIHEHHOMN
paboTe 1O 3aJaHHOMN

dopme

Baagerb: 3HaHuAMHM II0 BUJIAM
KOHCTPYKTOPCKHX pPabOT M Tex-
HOJIOTMYECKMX  HCIIBITAaHUN B
BEIOpaHHOM 00sacT npodeccuu

4. OFBEM JINCIIUIIUHBI U BUJbI YYEBHOM PABOThHI

Taoauna 4.1.

O0beM JMCHUIJIMHBI M BU/IbI Y4eOHOMH padoThl

Bua yueOHoii padoTsl Bcero 7
4acoB cemecTp
OO01mast TpyA0eMKOCTh JTUCIIATLTHHBI 108 108
AynUTOpHBIE 3aHATHUS 68 68
Jlexun 36 36
[IpakTUueckue 3aHATHS 32 32
CamocrosrenbHas padora cryneHToB (CPC) 40 40




5. COIEP)KAHUE JUCHUILJIUHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKA3BAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKUX WJIH ACTPOHOMHNYECKUX YACOB M BUJIOB YYEBHBIX
3AHSATHUN

5.1. CTpykTypa AUCHUNIHHBI

OO611ast Tpy10€MKOCTb AUCHUILIMHBI COCTABIISIET 2 3aYETHBIC €UHUIIBL, 72 Yaca

Tab6uauna 5S.1.
Paznen quctumiimHel Buapl yueGHO# paboThI (4ac) dopMbl
KOHTPOJIS
Jlexuuu [Ipaktu | Camoc-
= YECKHE | TOSATE-
E paboThI | JTbHBIC
3 paboThI
1. Monyns 1
1.1. | Yuenue o cummerpuu 7 6 4 4 3anauu
1.2. | Cummerpus 7 6 4 4 Ompoc,
KPUCTaJUIMYECKOU KOHTP.
pEIICTKH pabora |
1.3. | Perrenorpadus 7 4 4 4- onpoc
2. Monynsb 2
2.1. | Xumuueckue cB3M B | [ 4 4 6 oIpoc
KpHCTajuIax
2.2. | lHapoBele  kmagku  u| 7 4 2 4 orpoc
YITAaKOBKH TECT
2.3. | Kpucramioxummuueckue 7 2 2 4 oIpoc
paznycel TECT
2.4. | Uzomopdusm ul 7 6 4 4 orpoc
noJuMopusm TECT
3. Mopyns 3
3.1. | Kpucramnoxumus npoctsix | 7 2 4 4 KOHTD.
BEIIECTB pabota 2
3.2. | [llapoBbie KJIagKU ul| 7 2 4 6 KOJIJIOK-
YITAKOBKH BUYM
Hroro: 36 32 40

5.2. Conep:xkanne qucunauHbl « Kpucranioxumus»
BBeaenue

1. Ilpeamer wu 3agaun KpucTaloXxMMuu. OCHOBHBIE METOJbl aHAJINW3a U  CIOCOOBI
MOJIEJINPOBAHUS KPUCTAUIMYECKUX CTPYKTYP

2. OCHOBHBIE aCIEKThI KPUCTATIIOXUMHH

3. MHOTOOOpa3ne KPUCTALTHYECKUX CTPYKTYP

Ob0mas kpucranaoxumus. CuMMeTpusi MOJIEKYJI.

1. Omepauyu u >7I€MEHTBI CUMMETpPUM. TEOpeMbl O COYETAHMM 3aKpBITBIX 3JIEMEHTOB
CUMMETpUHU

2. ToueuyHble TPyNIIBI CAMMETPUU. MeXIyHapOoaHbIe CUMBOJIBI M cuMBOIbI Lllenduca




3. CucTtembl SKBUBAJICHTHBIX MO3UIIMNA. VI30TOHBI U U303/IpHI.
4. EnuHUYHBIE U NOJISIpHBIE HanpaBiieHus. [1oaspHOCTE M XUPaTbHOCTh MOJIEKYIT

CuMMeTpHUsi KPHCTAJLJIOB

1. Tpynmber tpancmsaiuid. CtpoeHue KpucTaLioB. CHMMETPHS pPEMIETOK. THIBI  PEIIETOK.
Kpucrannorpaduueckue CUCTEMbl KOOPAMHAT. DIeMEHTapHAs siueiika

2. OTKpbITBIE ONEpalMd W DJIEMEHThl CHUMMETPUU. JIEMEHThl  CHMMETPUYHOCTH.
[IpocTpaHCcTBEHHBIE TPYIIIBI CHMMETPHUH.

Onucanue ¥ CHCTEMATHKA KPUCTALIHYECKUX CTPYKTYP

1. Yucno QopMysbHBIX €IMHUL] M PEHTTEHOBCKAas IUIOTHOCTb. MeEXaTOMHBIE PAaCCTOSHUA,
BaJICHTHbIE M TOPCUOHHBIE yrubl. CpenHekBaJapaTHuHble IUI0cKocTH. KoopamHanmoHHoe
YHCJIO U KOOPIAMHALMOHHBIN MTOJIUP.

2. CTpyKTypHBIE THUIBI M HM30CTPYKTYpPHOCTH. IIpocTeifine CTpyKTypHBIE THIIBI. MeTOobl
U300pakeHMsI U OMUCAHUS CTPYKTYDP.

3. CeMeiicTBa KPUCTAUTMYECKUX CTPYKTYp. OCHOBHEIE, LIEOYEUHBIE, CIIOUCTHIC, KapKACHbBIE U
KOOpJAMHALIMOHHBIE CTPYKTYpbl. CTPYKTYpHBIE KIIACCHI.

XHuMHYecKHe CBSI3U B KPUCTAJLIAX

1. OG6mas Teopusi MEKATOMHBIX B3aUMOAECUCTBUNA. THUIIBI XUMUYECKOU CBSI3U

2. MexaTOMHBIE PaCCTOSHUS U IPOYHOCTD CBSI3U.

3. Cucremaruka KpPUCTAUTMYECKUX CTPYKTYp MO TUIY CBSI3U. ['OMO- W TeTepoIeCMHUYECKHUE

CTPYKTYPBHI.

Kpucranioxumuyeckue paanychbl aTOMOB
1. ®dusuueckuii CMBICH, TUIIBI PAJIMYCOB
2. Mogenu monekyin. [TpuHIun njaoTHON ynakoBKU

JHeprus KPpUCTANJIOXUMHUYECKHX CTPYKTYP

1. OcHoBHEbIE TEPMOJUHAMUYECKHUE COOTHOIIICHHS. DOHeprus MOHHBIX,
KOBAQJIEHTHBIX, METAJUIMYECKUX CTPYKTYP

2. DHeprus MOJCKYJISIPHBIX H IPYTUX KPUCTAIUIOB.

3. Pacder onTuManbHOU CTPYKTYpPBI KPUCTAJLIOB.

3aBHCHMMOCTDH CBOICTB KPUCTANIOXUMHYECKHUX BEIIECTB OT UX CTPYKTYPbI

1. Omnwucanue GpU3NIECKUX CBOMCTB C MOMOIIILI0 TEH30POB.

2. 3aBUCHUMOCTD INEKTPUUYECKUX CBOUCTB OT CUMMETPUU

3. [BynydenpenomieHne, ONTHYECKAss aKTHBHOCTh U SJHAHTUMOP()HU3M KPUCTAIIIOB.

4. TlomynmpoBOJHUKHU, CBEPXITPOBOIHHUKH, CETHETOAIEKTPUKH, PEPPHUTHI, TBEPbIC AIMEKTPOIUTHI.
HpOBO)II/IMOCTI) OpFaHI/I‘—IeCKI/IX MOJ'IeKy.TISIpHI)IX KOMIIJICKCOB. TOHOXI/IMI/I‘—IQCKI/IG peaKI_[I/II/I B
TBEPJbIX TeJax.

PeaibHbIE KPHCTALIBI

1. Toueunsle nedextsl. Juciokanuu. MozanuHocTb. CTpyKTypa MOBEPXHOCTH U TBEPIBIX
IIJICHOK.

2. BimsH#e nedeKTOB KPUCTAUIOB Ha HX CBOWCTBA. JlOMEHHBIC CTPYKTYPHI.

Cucremarnyeckasi KpuctauioXumusi. CTpyKTypbI IPOCTHIX BellecTB
1. OcHOBHBIE CTPYKTYpHBIE THIIBI METAJIOB (MeIb, MarHuii © JAp.). AHOMaJbHBIE

KPUCTAJTINYECKUE CTPYKTYPBI.
2. CTpyKTyphl IPOCTHIX BEUIECTB — HEMETAJLIOB.



3. Koopmunamms atromoB. M3mMeHeHHE XapakTepa CTPYKTYphl MO TPYIIaM IEePUOJIUYECKON
CHUCTCMBI.

CTpyKTYypbI OMHAPHBIX COeIMHEHUH

1. CrpykTypsl HHTEpMeTAINYECKUX coenuuennii (AB). CemelicTBa Meu, Maraus, o-xelesa.

2. CTpyKTyphl COCMHEHUI METAIIOB ¢ HeMeTautaMu (AX).

3. IllapoBble ymakoBKU M KIAAKU. AXYypHbIe CTPYKTYpbl. DakTOpbl, ONpeaessionue BhIOOD
CTPYKTYPHOTO TUIIA. POJIb XUMHUYECKOM CBA3U.

4. OcobeHHOCTH KOOPAMHALIMY EPEXOIHBIX M HETlepeX0oAHbIX MeTaiuioB. Kiactepsbl.

5. CrpykTypsbl coenuHeHni MeTayioB (XVY)

Kpucrannoxumusi CHIUKATOB

1. OcHoBHBIE uepTHl CTpPOEHHUs cUIUKaTOB. Kiaccudukanus CTpyKTyp. 3aBHCHUMOCTH
(U3UIECKUX CBOICTB OT CTPOCHHUSI.

2. N3oBasieHTHBIN U TeTePOBAJICHTHBINH N30MOPHU3M B CHITHKATAX.

3. IlpuponHbie M CHHTETUYECKHE IICOIUTHI, X CTPYKTYpa U npuMeHeHue. [learacusbr.

Opranuyeckasi KpUCTAILIOXUMMS

1. Crepeoxumus opranumueckux Mmojekyid. Konpopmanuu. Cummerpus. KondopmaruoHHbIH
OJTUMOP(HH3M.

2. Teopus TmIOTHOW yMakoBKM MOJeKyld. OCHOBHBIE MEXKMOJEKYJISPHbIE KOHTAKTHI
Koopaunarrornoe unciio. HeymioTHeHHbIE U TNIOTHEHUIIINE MOJICKYJISIPHBIC YITAKOBKH.

3. CHGIII/I(l)I/I‘ICCKI/IC MG)KMOJICKy.HSIpHI)Ie KOHTAKTHEI. MG)KMOJIGKYJUIPHLIG BOI[OpOI[HI)Ie CBs3H

4. DHeprusi MEXMOJEKYISIPHOro B3auMoJeHCTBUS. CTPYKTypHBIE MOAKIACCHI M aHU30TPOIUS
CBOMCTB.

5. Tepmomunamudeckue pyHKIIMH OPraHHYECKOTO KPUCTAILIA.

6. CTpyKTyphl HOJMMEPOB U OHOMONIUMEPOB. beky 1 MOIMHYKICOTH/IBI.

6. OBPASOBATEJIBHBIE TEXHOJIOI'MA

B nporniecce 00yueHust HCTOMB3YIOTCS TPAAUIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH (JIEKITUH,
CEeMMHapBbI, IpaKTUYECKHe paboThl) M AKTUBHbIE HHHOBAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUN

1. CemMuHap B /[MAJOrOBOM pEXHME MPHUMEHSETCS B OCHOBHOM IIpU OOCYXICHUU
BBICTYIUIEHUH CTYJIEHTOB C JJOKJIagamMu (pedepaTtamu)

2. ['pymnmoBoii pa36op pe3yabTaTOB KOHTPOJIBbHBIX paboT

3. Berpeun ¢ coTpyTHUKaMH ¥ PYKOBOJUTEIAMH MPOQGMIBHBIX Ja00paTopuil M MpeanpusTHHA
- OTEHIIMAJILHBIMU pab0TOAATENSIMU BBIITYCKHUKOB.

B menom mpu W3ydeHHMH Kypca aKTHBHBIE M MHTEPAKTUBHBIE (OPMBI MPOBEACHUS 3aHATHH

cocTaBisAt0T He MeHee 30% ayTUTOPHBIX 3aHATHH.

7. HEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCHUATIJIMHE (MOIYJIIO)

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0eCTIEUeHUS ISl 00yUJaIOIIUXCS 110 TUCITUTITHHE:



1. M.I1.1Iackonbekas. Kpucramnorpagus. M.: Beicmas mkona, 1984.

2. boxkwii I'.b. Kpucramnoxumus. M.: Hayka, 1971.

3. 3opkwuii [I.M. CumMMmeTpusi MOJIEKYT U KPUCTAJUIMYECKUX CTPYKTYp. M.: MI'Y,
1986

4. 3opkuit [1.M. 3amayarK M0 KPUCTALNIOXUMUU U Kpuctauiorpadpuu. M.: MI'Y,
1981.

7.2. YkazaHus 111 00y4aromuxcs M0 OCBOCHUIO JTUCITUILUIMHBI

Taoauna 7.1.

Coaeprxanue caMOCTOATEJBHOM PadoThI 00y4YarOIMXCsl

Homep | Temwi/éonpocei, evinocumvie na camocmosmenvroe | Kon-6o | @opmel pabome

pasoena usyyenue yacos

(memwi)
1. OCHOBBI PEHTI€HOCTPYKTYPHOT'O aHAJIH3a. 10 cobecenoBanne
2. JlnHamMKKa KPUCTAJTUIOXUMUYECKUX CTPYKTYD. 10 cobeceroBaHne
3. 3oMophu3M U TOTUMOPPHU3M. 10 cobeceroBaHne
4. Baxueiiye cTpyKTypbl TEpHAPHBIX COEIUHEHUH. 10 co0eceoBaHnE

o Ol W N

~

8.

9.

8. OHEHOYHBIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTALIMU

Ilpumepnuwie eonpocwl 014 cobdecedoganus

. Uctopus pa3BUTHS KPUCTAJUIOXUMHUH.

. Ilpeamer u 3aaun KpUCTAIUIOXUMHUH. B3anMoCBA3b cocTaBa, CTPOCHUS M CBOMCTB XUMHUYECKUX
BEILECTB.

. CrtocoOb1 1 BapuaHThI KJIacCU(UKAIIMKM KPUCTAJUIOB: [0 pa3MepaM, CAMMETPUH, CTPYKTYpE.

. Knaccugukanus no cummerpun: KaTeropuy, CAHFOHUM, KJ1aCChl, TPYIIIbI.

. IloHsITHE O KPUCTAIINYECKOM peLIeTKe U ATOMHOM CTPYKTYpe KPUCTAIIIMUECKOTO BEIECTBA.

. IlonsiTie 00 snemMeHTapHOM siuelike. Tumbl siueek 1o cUMMeTpud. MHOroBapuaHTHOCTb BbIOOpa
A4eeK, IPUMUTUBHBIE U HEIPUMUTHUBHBIE STYEHKU.

. IIpaBuna ofHO3HaYHOTO BBEIOOPA 3JIEMEHTApPHBIX siueeKk. 14 Tunos pemerok bpasa.

OCHOBHBIE 3JIEMEHTBI KPUCTAIUTMYECKON PEIIeTKH: Y3JIbl, PS/IbI, IUIOCKOCTH, UX XapaKTEPHUCTUKH.

Kpucrannorpaduueckue miocKOCTH Kak BaKHEHIITHA 3IEMEHT PEIIETKH.

MeXIUI0CKOCTHBIE PacCTOSHUS, PETUKYIISIPHAS TNIOTHOCTh, 3AKOHOMEPHOCTH POCTA IPaHEeH.

10. KBagpaTtuunsie popmbl. BeIBO U1 IPSIMOYTOJIBHBIX PEIIETOK.

1

1

1. Inaexcel B MPUMUTHBHBIX U HEIPUMHUTHBHBIX pelIeTKaX. 3aKOHBI ITOTacaHus ISl IIEHTPUPO-
BaHHBIX STYEEK.
2. ITonsitue 06 oOpatHoii pemerke. KBagparuunbie GopMbl B TEpMHHAX 00paTHOW PEIICTKH.

13. CprKTypHI:IC THUIIBI. IIOHATHC, KHaCCI/I(I)I/IKaLII/IH, OCHOBHBIC XapaKTCPUCTHUKH.



14. CumMeTpHst KPUCTAIIOB: DJIEMEHTHI CHMMETPHH, 3aKOHBI UX B3aUMOJICHCTBUSI.

15. TIpocthie (opMBbI: TIOHSITHE, OCHOBHBIC Ha3BaHWUs, KIACCH(HUKALIUS, POJIb B TUPPAKIUOHHBIX
METOMAX.

16. IpaBwiia mocTpoeHus: cTepeorpaguuecKoil MPOSKIMH HIEMEHTOB CHMMETPHH U TPaHEH KpHc-
TaJJIOB.

17. TlonsiTHe 0 MPOCTPAHCTBEHHON CUMMETPHH: HJIEMEHTHI CHMMETPHH, TIOHSITHE O IPOCTPAHCT-
BEHHBIX TPYIIax.

18. CriocoObI BBIBOIA TPOCTPAHCTBEHHBIX TPYII MOICTAHOBKOM KOOPAWHAT U TIEPEMHOKEHUEM
MaTpHIL.

19. Xumudeckast CBSI3b B KPUCTAIUIAX: MOHHAS, METAIUTMYECKast, KoBaJieHTHasi. CHCTEMBbI aTOMHBIX U
HOHHBIX PaJINyCOB.

20. KoHuenmus mioTHEHIINX yIaKOBOK. XapaKTePUCTUKH YIAKOBOK: CIIOMHOCTb, TUIIBI ITyCTOT,
KOA(UITMEHT KOMITAaKTHOCTH.

21. ITonsTHe 0 TBEpIBIX pacTBOpax. M3oMopdHOE 3ameleHre, pacTBOPbI BHEAPEHUS U BEIYUTAHUSL.

22. JledeKThl KPUCTAINTUICCKON CTPYKTYPBI: TOYCUHBIC Ne(EKThI, MPOTSKECHHBIC Te()DEKTHI.

23. DHepreTuka neheKTo00pa3oBaHHU.

24. TTonsiTHe 0 TU(PAKLIUKU BOJIH, HCTOYHUKH BTOPUYHBIX BOJH JJIsi PEHTTEHOBCKUX JTy4eH.

25. ludpaxiys - Kak U30UpaTesIbHOE OTPAXKEHUE.

26. ®opmyna Bynbda-bparra.

27. Kpucramiorpapuueckas MI0THOCTb.

28. DKCieprMEeHTaNIFHOE OTIpe/ieNIeHNe Yrciaa (OPMYIIbHBIX €MHUIL B sTYCHKeE.

29. Cro>xeHue BOJIH, paCCesTHHBIX aTOMaMH.

30. BeiBox opMyIibl [UIst pacdera CTpYKTYPHOTO (pakTopa mo KOOpIuHATaM aTOMOB.

Ilpumepot 3a0anuit KOHMPOILHBLIX padom

Koumponvnas paboma 1
(no ananu3zy cmpykKmypHvix munoe)

1). Ha3zBaHnue cTpykTypHOTo THIIA.

2). CuHroHwUs.

3). Tun pewmerku bpass.

4). Yucno hbopMyNbHBIX €IUHUI] B SJIEMEHTAPHOU sSUYeHKe.

5). KoopimHanoHHbIE Ynciia ¥ KOOPIMHAIIMOHHBIE MHOTOTPAHHUKH.
6). Hanuyre v THN MIOTHEHIIEH yIaKOBKU. 3aCEJI€HHOCTh MYyCTOT.

Koumponvnaa paboma 2
(no ananuzy cummempuu u opmvl KpUCMAIAUYECKUX MHO20ZPAHHUKOB)

1). CuHrounus.

2). I'pynna (popma) cumMmmeTpuu.

3). Crepeorpaduueckast IpOSKITUS JIIEMEHTOB CHMMETPHH.
4). 'nomoctepeorpaduueckas IpoeKIus rpaHen.

5). Hucrno u Ha3BaHUE NMPOCTHIX (HopM

6). KoopanHatel 6a3UCHBIX aTOMOB.

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHuu KOHMPOIAbHOIl padomul

Onenka TpeGoBanusi K 3HAHUAM

OTJIMYHO NIPUBEACHBl  IIOJHBIE  IPAaBUIbHBIE  PEIIEHUS, OTBETHl I'PAMOTHO
apryMEHTHPOBAHBI

XOpOIIO JIOTIYIIEHbl HE3HAYUTEJIbHBIE IOTPEIIHOCTH IPH OTBETaX Ha BOINPOCHI,




aprymeHranus Oblja He OJHOM

YIOBJICTBOPUTEIBHO | B OTBETaX HA HEKOTOPbIE BOIPOCHI JIOMYIIEHBI TpyOble OIIMOKH, YacTb
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIM apryMEHTUPOBAHA HENPABUIIBHO

HEYAOBJIICTBOPUTEIILHO otBeThl Ha 50 u Ooxee % BOIIPOCOB OH_II/I6OLIHI>I, OOIBIIMHCTBO BBIBOJIOB

HC apryMCHTHUPOBAHLI WJIM apr'YMCHTUPOBAHBI HCIIPABUJIBHO

Ilpumepnvie mecmoeuwle 3a0anusn
Tecm 1

CuMMeTpus U MPaBHIBHOCTh BHEIIHEH (OPMBI IPUPOIHBIX KPUCTAUIMYECKUX MHOTOIPAHHUKOB -
3TO:

a) OTJIMYMTENIbHAsE OCOOCHHOCTh KPUCTAIIMYECKIMX MHOTOTPAaHHUKOB

0) oOs3aTenbpHast OCOOCHHOCTh KPUCTAUTMYECKUX MHOTOTPAaHHUKOB

B) OTJIMYUTENbHAS M 00s3aTebHasi 0COOCHHOCTh KPUCTAJUTNYECKUX MHOTOIPDAHHHUKOB

') OTJIMYUTEINIbHAS, HO HEe 00s13aTeNbHas 0OCOOCHHOCTb KPHUCTAJUIMYECKUX MHOTOIPAaHHUKOB

. DIieMeHTapHas suehka:

a) JI0JDKHA 00J1a/1aTh HAMMEHBIIIEH CUMMETPUCH.

0) nomkHa 00J1a1aTh HaUBBICILIEH CUMMETpUEH.

B) HE JI0JDKHA 00J1a/1aTh CHMMETPUEH

') HE JI0JKHA 00J1a/1aTh HAaUMEHbILIEH CUMMETPUEH.

HekoTopblii 37€MEHT CUMMETpHH, KOTOPBIH AEIUT (PUTypy Ha JBE YACTH, PACIOJIOKEHHBIE APYT
OTHOCHTEJIBHO Jpyra KakK IpeAMET U €ro 3epKajlbHOE OTPaKeHUE, Ha3bIBACTCS:
a) OCb CUMMETpHUH, 0) IIIOCKOCTh CUMMETPHUH, B) LIEHTP CUMMETPHUH, T')3JIEMEHT CHUMMETPUH.

JluHMs epecedeHus ABYX TUIOCKOCTEH OJT YTIIOM 90° aBnsercs 0chio CUMMETPHH:
a) 2 mopsijka, 0) 3 mopsiaka, B) 4 mopsaka, r) 6 mopsaka.

®dopmyna CHMMETPUH TETParoHaJIbHON TUITUPAMUIBL:
a) 3L44L36L,9PC, ©) L44L,5PC, B) 6L,9PC, 1) L44L,5P,

6. TonbKO U3 OJTHOI TPAaHH COCTOMT:

a) MOHODIp, 0) MUHAKOW, B) TUDJIP.

Tecm 2

Ecin As JIIOBOM TOUYKU KPUCTAJIIA, B3STOM BHYTPU HEIO, HAMJETCSI TAKAS, YTO CBOJCTBA
KPUCTAJIJIA B OBEUX 3TNX TOYKAX COBEPIHEHHO AHAJIOT'MMYHBI, TO KPUCTAJIJIbBI:
a) aHU30TPOITHBL, 6) OTHOPOAHBI, B) HEOJAHOPOAHBI, ') CAMMETPHUYHBI

Sl4eiika, BHyTpH KOTOPOU HET Y3JI0B:

a) Ha3bIBAETCS MapajuIeIOrpaMMOoM,

0) ABJISICTCSI IPUMHUTHUBHOM 2JIEMEHTAPHOU STYCHKON
B) SIBJIIETCS CJIOKHOU STUEHKOM

T') SBJISIETCS] MPOCTPAHCTBEHHOW peleTKOM

HekoTopblii 37€MEHT CUMMMETPUM, MPU MOBOPOTE BOKPYr KOTOPOTO HA HEKOTOPBIA OMpPEACICHHBIN
yroi, ¢urypa copmeniaercs cama ¢ coooii, Ha3bIBaeTCs:

a) OCb CHMMETpUH, O) IMIIOCKOCTh CAMMETPHH, B) IIEHTP CHMMETPHH,

T') 3JIEMEHT CUMMETPUU.



4.
5.
a) 4L36L,9PC, 0) L34L,4PC, B) L39PC, 1) L33L,4P,

6.

l.

JInHus nepecedyeHys 4EeTbIpEX IIOCKOCTEM MOJ YIJIOM 45° sBnsiercst OCHIO CUMMETPUU:
a) 2 mopsika, 0) 3 mopsimka, B) 4 mopsiaka, r) 6 mopsiaka.

dopmyna CHMMETPUHU TPUTOHATBHON AUNUPAMHUIBL:

Han nyHko#f mepBOro ciost HaxoxuTcs map BTOporo cios. Ilycrora B 00oux cilydasix OKpyXeHa
4eThIpbMs mapaMu. [1ycToThl Ha3bIBAIOTCS:
a) TeTPAdIPUUECKUMU, 0) OKTAIIPHUUECKUMU, T) TEKCAIIPHUIECKUMU

Tecm 3

Ecnmu moutu Bce ¢u3nmyeckue CBOWCTBA KpHCTa/Ula B PAa3IMYHBIX HAMPABJICHUSX Pa3IHYHBI, TO
KPUCTAILIBL:
a) aHM30TPOITHBI, 0) OJTHOPOJIHBI, B) HEOJHOPOIHBI, T') CHMMETPHUYHBI

PeTukyssipHas MIOTHOCTH 3TO:

a) YUCJIO Y3JIOB HA SIUHUILY TUTOIIA TN
0) 4KCIIO Y37I0B Ha €AMHUILY O0BeMa
B) YMCJIO BEPIIMH Ha CIUHUILY 00beMa
T') YUCJIO Y3JIOB Ha €AMHHILY O0beMa

HekoTopslii 31eMEHT CUMMETpUU BHYTpU GUTYpPHI, Yepe3 KOTOPYI0 INpoBeleHa Jtobas mpsMas,
BCTpPEYAET OJJMHAKOBBIE TOUYKH MO 00€ CTOPOHBI OT IIEHTPA HA PaBHBIX PACCTOSIHUSIX, HA3bIBACTCS:

a) OChb CUMMCTpPHH, 6) IJIOCKOCTh CUMMCTPUH, B) HEHTp CUMMCTpPUH, F)BJ’ICMGHT CUMMCTPUH.

KpI/ICTaJ'IJ'IBI HU3NIEN KaTCeropuu HE UMCIOT ocen CUMMCTpPUH NTOPSAAKA BBIIIC:
a)3, 6)2, B)4,1) 6.

CDopMyna CUMMCTpPUU rexcaroHaJabHOM JUTIUpaMU/Ibl:

a) 3L44L36L,9PC, ©) Le6L,7PC, B) 6L,9PC, 1) L44L,5P,

Tecm 4

Kparuaiimee n3 BO3MOKHBIX PACCTOSIHHIA MEXY OJJUHAKOBEIMH TOYKAaMH B pSLy Ha3bIBACTCA:
a) y3en, 0) psif, B) mapaMmeTp psijia, I') rpaHb psaia.

CrtpyKTypa KpucTamia 3To:

a) OecropsaA0YHOE PACIIOI0KEHNE YaCTHI] B TPOCTPAHCTBE;

0) KOHKPETHOE PACIIOJIOKEHUE YaCTHUIl B IPOCTPAHCTBE;

B) COUETAaHUE Y3JIOB U TPaHEH;

) O3TO CHOCO0 TIPEeACTaBICHHS TMEPUOAUYHOCTH TIOBTOPEHHSI B MPOCTPAHCTBE OTIEIBHBIX
MaTCpHAJIBHBIX YaCTUI WX I'PYIIT YaCTHUII.

DJIEMEHTApHBIN YroJl TOBOPOTA ONPEAEIAETCS
a) n=360/c, 6)n=360 "o, B)n=c/360.

B BBICIIEH KaTErOpUH TOJIBKO OJHA CUHTOHU:
a) Kyouueckasi, 0) TeTparoHanbHas, B) TPUTOHANbHasA, 0) pomOUUecKas.



5.
a)

6.

a)

1.

dopmysia CAMMETPUH TETPArOHATIBHON MPU3MBbI:
3L44L36L,9PC, 6) Ls4L,5PC, B) 6L,9PC, 1) L44L,5P,

N30oMOop(HBIME SBISIOTCS BELIECTBA!

a) TBEp/bIC BEIECTBA, CXOAHbBIE 10 XMMHUUECKOMY COCTaBY M UMEIOIIKE Pa3HbIe MO (popMe KpUCTaILIbI
0)TBep/bIe BEIIECTBA, CXOAHBIE IO XMMUYECKOMY COCTaBYy M UMeEIOIHe OJIM3KHe 1Mo (hopMe KPUCTAILIBI
B)TBEp/Ible BEILIECTBA, Pa3HbIE 10 XMMUYECKOMY COCTaBY, M pa3Hble 10 popMe KPUCTAILIbI

TI')TBEp/IbIC BEIIECTBA, Pa3HbIC 10 XUMHUECKOMY COCTaBY, HO UMEIOIINE OJIU3KKE IO (hopMe KPUCTAIIIBI

Tecm 5

CnBur ToOYkM OECKOHEUHOTO psija Ha OJUH TEPUOJ WIACHTUYHOCTH BJIOJIb HAMPABICHUS TPAHCISAIUN
3TO:

a) TEePEHOC CHCTEMBbI, 0) CHMMETPUYHOE mpeoOpa3zoBaHue,

B) MpeoOpa30BaHUE CUCTEMBI, T') HECCUMMETPHUYHOE ITpeoOpa3oBaHue

I1o 3aKOHY IOCTOSHCTBA YIJIOB KPUCTAJIIOB:

a) BO BCEX KpHUCTAUIaX JIaHHOTO BEILIECTBA IPU OJMHAKOBBIX YCJIOBMSIX YIVIBI MEXIY
COOTBETCTBYIOIIMMU I'PAHAMU KPUCTAIJIOB IIOCTOSHHBI.

06) BO Bcex KpHCTaulaXx JIOOOTo BEIIECTBA MPU OAMHAKOBBIX YCIOBMSX YIUNIBI MEXAY
COOTBETCTBYIOIIMMU I'PAHAMU KPUCTAIJIOB IIOCTOSHHBI.

B) B HEKOTOPbIX  KPHUCTAJUIAX JAaHHOIO BEIECTBA IPH OJMHAKOBBIX YCIOBUSAX VYIJIBI MEXAY
COOTBETCTBYIOIIMMU I'PAHAMU KPUCTAIJIOB IIOCTOSHHBI.

) BO BCEX KpHUCTaUlax [JaHHOIO BEUIECTBA IIPH OJMHAKOBBIX YCIOBUSX YIVIBI MEXITY
COOTBETCTBYIOIIMMU I'PAHAMU KPUCTAIIJIOB HEIIOCTOSHHBI.

YT011 MOBOPOTA BOKPYT JIMHUH NEPECEUEHHS IBYX TUIOCKOCTEH CHMMETPHUH:
a) OoJbIIIe yTIa MK IIOCKOCTSIMU

0) BABOE OOJIBLIE yIiIa MEXTY INIOCKOCTAMU

B) BJIBOC MEHBIIIE YTiIa MEKAY IUIOCKOCTSIMU

T) paBeH YTy MEXAY IUIOCKOCTSIMHU

TpuronaneHas, TeTparoHajgbHasi, FeKCaroHaJIbHasi CHAHTOHUHM OTHOCSITCS K KaTerOpuu:
a) HU3IIEeH, O) cpeaHei, B) BBICIICH.

dopmylia CAMMETPUH TETPArOHAIBHON MUPaMU/IbI:
L.4PC, 6) L44L,5PC, B) 6L,9PC, ) L44PC,
Tecm 6

OnMHaKOBBIE TOUKH, CBA3aHHBIE MEXKIY COOOH TPaHCIALMSIMUA B OECKOHEUHOM STy Ha3bIBAIOTCS:
a) BepIIMHAMU, 0) y3J1aMH, B) TpaHsIMH, sueiKaMu

2. .Yemy paBHBI JBOIHBIE OTHOILIEHHUS TAPAMETPOB ISl IBYX JIFOOBIX TPAHEN:

a) OTHOIICHMIO MAJIBIX IIEJBIX YUCET

0) OTHOIIEHHUIO OOJBIIMX IIEJIBIX YHCET
B) OTHOILEHUIO MaJIBbIX JPOOHBIX YUCEN
I') OTHOIICHUIO APOOHBIX M IIEJIBIX YUCEI

3. .Ecnu ecTh 4eTHast OCh CHMMETPHUHU U HA HEW LEHTP CUMMETPHUH, TO TEPHEHIUKYIIPHO K HEH MPOXOIUT:

a) IMIOCKOCTh, 0) OCh, B) IEHTP, T') OCh U ILIOCKOCTb.



4.

5,
a) Li4PC, 6) LsPC, B) L33P, ) Lu4PC,

4.

5.

PomOudeckasi, MOHOKITMHHAS, TPUKJIMHHAS CHHTOHUHU OTHOCSITCS K KaTEeTOpUU:
a) HU3IIeH, O) cpefHeid, B) BBICIICH.

dopMyna CUMMETPUM TPUTOHAIBHON NTUPAMU/IBL:

U, B) ICTJISIMH, TTapajuieIorpaMMaMH
Tecm 7

Yro Takoe omnepanuu CAMMETPHUU:
a) OTpaxxeHue, 0) BpallleHHe, B)OTPAKEHUE U BPAIICHHE, T) IEPEHOC U3 OJJHOU TOYKH B JPYTYIO

Ecnu ectp ochb cHMMETpPUH I-TO TOPSIAKA U BJAOJb HEE MPOXOIMUT IUIOCKOCTH CUMMETPHH, TO TAKUX
IIJIOCKOCTEM:
ayn, 06)n-1, B)ntl, r) 2n

dopmyna cMMMETpHUH KyOa:
a) 3L44L36L,9PC, 06) 3L44L36L,6PC, B) 3L46L,9PC, 1) 3L44L36L,9P,

CDOpMy.TIa CUMMCTPHHA reKcaroHajabHOH nmupamMu/ibl:
a) LedPC, 6) LeAL,6PC, B) 6L¢PC, r) Le6P.
Haz[ HYHKOﬁ IICPBOro CJI0A HAXOAUTCA HIap BTOPOIro CJIOA. HYCTOTa B 000ux ClIydasx OKpPYKCHa

niecThro mapamu. [IycToTel Ha3pIBaroTCA:

a) TETPa’APUUCCKUMHU, 0) OKTAdAPUUCCKUMHU, T) TEKCAdAPUISCKIUMHU

Kpumepuu OUEHKU omeema cmydeuma npu 6blNOJIHEHUU MeCcmoeBblx 3a0anui

Onenka TpeOoBanus K 3HAHUAM
OueHka «OTIMYHO» BBICTABISCTCA CTYJACHTY, €CIM OH IIIyOOKO H
OTJIMYHO OPOYHO  OCBOMJI  TNPOTPaMMHBII  MaTepHual,  HCUEpIIbIBAIOIIE,

MOCJIEOBATENBHO, YETKO U JIOTUYECKH CTPOMHO €T0 M3JIaracT, yMeeT
TECHO YBS3bIBaThb TEOPHUIO C IPAKTUKOH, CBOOOIHO CIpaBIseTCs C
3aJa4aMH, BOIPOCaMU M JPYrMMH BHJIAaMM IPUMECHEHHS 3HAHUM,
[IPUYEM HE 3aTPYAHSECTCA C OTBETOM IPHU BHUIOM3MEHECHUM 3aJaHU,
MPaBHJIbHO OOOCHOBBIBAET MPUHSITOE PELICHHE.

OI_[CHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Xopomo Marc€puall, rpaMOTHO W II0 CYHICCTBY H3JIarac€t €ro, HE JOITyCKasd
CYHICCTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPOC, TMPaBUIIBHO
MPUMCHACT TCOPCTUUCCKHUE ITOJOXCHUA MPHU PCHICHUN MNPAKTHYCCKUX
BOIIPOCOB U 3a1a4, BIIaACCT HGOGXOI[I/IMBIMI/I HaBbBIKaAMU U IpUEMaMHU UX
BBITIOJTHEHU .

YAOBJICTBOPUTCIIEHO HMECT 3HAHUA TOJIBKO OCHOBHOI'O XapakKT€pa, HO HE YCBOMUII C€ro

OI_IeHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, C€CJIIM OH

JIeTaned, JONMycKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBUJIbHBIE
(GOpMYJIMPOBKH, HAPYIICHUS JIOTHYECKOW IOCIEA0BATEILHOCTH B
W3JI0’KEHUU IPOrpaMMHOI0 MaTepHalla, UCHBITHIBACT 3aTPyIHEHUS IIPU
000CHOBAHHH OTBETA.

HCYAOBJICTBOPUTCIIBHO | HC 3HACT 3HAUYUTEILHON YacTH nporpaMMHOTO Marcpuraja, JOIMYyCKacT

OreHka «HEeYyJOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, KOTOPBIN

CyIIeCTBEHHBIC OMIMOKH, MMEET 3aTPYJHEHUS] IPU OTBETE HA BOIPOCHI




u 000CHOBaHUU OTBETOB. Kak IIpaBuUIIo, OILICHKA
«HCYHAOBJICTBOPUTCIBHO» CTABUTCA CTYACHTAM, KOTOPBLIC HC MOTYT
NPOJOKUTh  OOydeHHMe ©e3  JOMOJHUTEIbHBIX  3aHATUH IO
COOTBETCTBYIOLIEH TUCIUILJIMHE.

Tunosbie BONPOCHI K KOJUIOKBUYMY 110 TEOPUU CUMMETPUM H OCHOBaM
reoMeTPUYECKOr0 CTPOEHHsI KPHCTAJLIIOB

1). TloHsiTHE O MPOCTPAHCTBEHHOW CUMMETPUH
2). OCHOBHBIE IPOCTPAHCTBEHHBIC AIIEMEHTHI CHMMETPHU: TUIOCKOCTH CKOJIB3SIIEI0 OTPAKCHHS,
BUHTOBBIE OCH.
3). OcoOeHHOCTH B3aMMOJICHCTBUS IPOCTPAHCTBEHHBIX AJIEMEHTOB CUMMETPHH, KOOPAUHATHBIN
croco0 BbIBO/IA TPYII CUMMETPHH.
4). TlpaBWIbHBIC CUCTEMBI TOUCK, OOIINE U YACTHBIC CHCTCMBI.
5). KpaTHOCTb MpaBUIBHBIX CHCTEM TOYEK, POJIb IPABHIIbHBIX CHCTEM B CTPYKTYPHOM aHAJIH3E.
6). Xumuueckas CBs3b B KpUCTAIIAX, KOOPIHHAIIMOHHOE YHCIIO.
7). CucTeMbl aTOMHBIX U HOHHBIX PaIHyCOB.
8). KoHuenmus mIoTHEHIINX yIIaKOBOK aTOMOB M MOHOB, OCHOBHBIC THIIbI YITAKOBOK: JIBYXCJIOWHAS U
TpexcaoitHasl.
9). OcHOBHBIE THITBI ITYCTOT U MPHHIIHUITBI PACYETa UX 3aCCICHHOCTH.
10). ITousATHE O TBEPABIX PACTBOPAX, OCHOBHBIC THITbI PACTBOPOB: 3aMEIIICHHSI, BHEPEHHS, BHIYNTA-
HUSL.
11). OcHoBHbIe (ha30BbIe AUATPAMMBI C TBEPBIMH PACTBOPAMH.
12). Tlpenensl pacTBOPUMOCTH, 3aKOH Berapa.
13). JledeKThl KPUCTATHYECKOH CTPYKTYPHI, TOUCUHBIE U TIPOTSHKEHHBIC e(DEKTHI.

Kputepun oneHuBaHus 0TBETOB

KomokBuym cunTtaeTcsi ClaHHBIM, €CJIM OTBEYAIOIIUHI JaeT JOCTATOYHO MOJHBINA OTBET, IOHUMAET
CBs3b MaT€pHalla JAHHOT'O pa3jiela ¢ JpPYTMMH, B CiIydae 3aTPyJAHEHUN OTKJIMKAETCS HA MOJCKAa3KU U
HABOJAIIME BOIIPOCHI.

KonnokBuym cunTaeTcst HeCJaHHBIM, €CJIM OTBEYAIOLINI HE MOKET AaTh PAa3BEPHYTOI0 OTBE-Ta,
€My He IIOMOTaloT MOACKa3K1 U HaBOASIIME BOIPOCHI.

Tunoewie 6onpocel K 3augume no 1a60pamopHwvim pabomam

1). OcHOBHBIE TUIIBI PEIIETOK, pelieTku bpasa.

2). IlpuMUTHBHBIEC ¥ IECHTPUPOBAHHBIC PEIICTKH.

3). Kpucrammndeckas perieTka U HHACKChl Musuiepa.

4). KBagpatudHbie (OpMbI OPTOrOHATBHBIX CHHTOHUIA.

5). [IpuHIMITBI HHIUIUPOBAHUS BHICOKOCHMMETPHUYHBIX KPUCTAILIOB.
6). Pacuet mapamMeTpoB penIeTKH MO MEKIUIOCKOCTHBIM PACCTOSIHUSIM.
7). DneMeHTapHbIE IPUHIUIBI THPPAKIIHH.

8). Ycnosus mudpakiuu mo Jlays.

9). Meron BpateHusl.

8). ®opmyna Bynwda-bparra u «otpaxkarenbHasy audpakius.

9). PentrenodasoBslii aHamus.

10). OcHOBHBIC IPHYUHBI TIOTACAHUH TUPPAKIIHOHHBIX pe(IeKCOB.
11). 3aBUCHMOCTB CTPYKTYPHOTO (haKTOpa OT KOOPIUHAT M UHIIEKCOB Muiuiepa.

Kpumepuu 3augumot 1adopamopnoii padomul



Pabota cunTaeTcs 3alUIEHHON PU CISAYIOIUX YCIOBUAX:
- y4acTue B BBIINOJTHEHUH PabOThI;
- IPEOCTaBIEHUE 0TUETa, O(POPMIICHHOTO B COOTBETCTBUU C YU€OHO-METOANYECKUMHU IOCOOUSI-
MU K JJaOOpaTOPHBIM paboTam;
- KpaTK#e, HO JOCTaTOYHO COJIepKaTeIbHbIE OTBETHI Ha 2—3 BONPOCA U3 MPUIIAraeMOro CIHICKA.
[Ipu HeBbIMOIHEHUH JTIOOOTO U3 TPEOOBAaHUM, MEPEUUCIICHHBIX BBIIIE, OCTAIBHBIE MOTYT OBITH
3auTeHBbI, HO paboTa He OYJEeT CUUTATHCS 3AIMUIICHHON, TTOKa HE OYyT BHITIOJHEHBI BCE TPEOOBAHMUS.

Hpumepnbte KOHmMpOJibHblE 60NRPOCHL K 3a4emy

l. Ilpenmer u 3amaum KpUCTALIOXMMHHM. KpuCTauloOXMMus Kak 4YacTb XUMUUM U KaK METOJ
UCCIIEIOBaHMsI XHMMHUYecKuX BemecTB. OcCHOBHOM 3akoH kpucramioxumuu (Iompammwuar,
Kanycrunckuii). O6mue cBoiictBa kpucraiio. @opmyna Ditnepa-Jlexapra.

2. OcHOBHBIE ATAIbl ICTOPUH PEHTTEHOCTPYKTYPHOI'O aHAIM3a U KPUCTANIOXUMUU.

3. Tumbl XUMHYECKHUX CBfA3€H B KpucTaulaXx. OHeprus cBszed. ['omo- M rerepoaecMuyeckue
CTPYKTYpBI. XapakTep CTpyKTypsbl. [Ipumepsr.

4. CtpyktypHble Thnbl. M30cTpyKTypHOCTh. OnMcaHne MPOCTENIINX KPUCTATUIMUECKUX CTPYK-TYP.
5.M3omopdusm. CTpykTypa TBEpIBIX paCTBOPOB.

6. IMonmumopdusm, monutunusg, Mopdorponus. MOHOTPONHBIE U IHAHTUOTPOMHBIE MOTUMOP(HBIE
IIPEBPAILCHUS.

7. Y u ITIIK. Onucanue KpucTasInyeCKUX CTPYKTYP MPOCTHIX BEIIECTB B paMKax MpPeICTaBICHUN
o [THIY u ITHIK.

8. Ilycroret B TIIIY u IMIIK. Onucanue KpUCTAIUIMUECKUX CTPYKTYp OWMHAPHBIX M TEPHAPHBIX
coeMHEeHUN B pamkax npenacrasiaenni o IIIIY u ITIIK. ITpumepsr.

9. Kpucraminnueckue CTpyKTypbl METAJUIOB.

10. Kpucrammnueckue CTPYKTYphI MPOCTHIX BEMIECTB, 00pazoBaHHbIX p-diaementamu VIII, VII u VI
TPyII NEPUOINYECKON CUCTEMBI.

11. Kpucrannudeckue CTpYKTYpBI MPOCTHIX BEIIECTB, 00pa3oBaHHbIX p-anemeHTamu V, IV u Il rpynn
NEPUOANYECKON CUCTEMBI.

12. Kpucraminyeckue CTpyKTypbl HHTEPMETAIIUIOB.

13. Kpucrannnueckue cTpyKTypbl OMHApHBIX CO€AMHEHUH, ONMChIBaeéMble B PAMKax MPEACTaBICHUH O
MY u IIK.

14. OOmas XapakTepUCTHKAa KPUCTAUIMYECKUX CTPYKTYp OuHapHBIX coeanHeHui. IIpumepsr.
AypHBIE€ CTPYKTYPHbIE MOTHBBI.

15. O6mas xapakTepucTUKa KPUCTAIIMUECKUX CTPYKTYpP TEPHAPHBIX COAMHEHUH.

16. CtpykTypHBIH TUT IEpOBCKUTA. CErHETOAIEKTPUKH.

17. CtpykrypHblii THI mnuHend. HopManbHas (mpsiMasi) U oOpaliieHHast IIHHEb.

Koadunment obpamienus. eppuThl U UX CBOHCTBA.

18. CtpykTypbl cuiukaToB. LleonuTsl.

19. 3HayeHHe PEHTIEHOCTPYKTYPHOTO aHajdN3a W KPUCTAIIOXUMHUM I XMUMHHU U MOJIEKYJISIPHOMN
6uonoruu. bassl CTPYKTYpHBIX 1aHHBIX.

20. Ilonsarue o peHtreHorpaduu. ABToMaTHUYeCKUe AUPPAKTOMETPHI.

21. Mertox mnopomka B peHTreHorpadpuu. Muaexcsl Mumnepa. MeXIJIOCKOCTHBIE PAaCCTOSHUS.
VpaBuenne bporra-Byneda. Tlopsmox  orpakenms. Penrtrenorpamma. IlpeacraBienue o
peHTreHo(a30BOM aHAJIH3E.

22. CpaBHeHHE pa3HbIX AUPPAKIIMOHHBIX METOJOB U3YYEHUS KPUCTAINTINYECKONU CTPYKTYPHI.

23. I'pynnel cummerpun. Onepanuy M 3J€MEHTHl CUMMETPHM. 3aKpbIThIE ONEpAlUy U 3JIEMEHTHI
cummetpun. HuBepcus. IIoBOpOTHbIE M WHBEPCHOHHBIE OCH, CBOMCTBA. ONHMCaHUE CHUMMETPUH
HEMepHOINUECKUX 00BEKTOB. [Ipumepsi.

24. TouyeuHsble TPyIIIbl, CAMBOJIBI, IPUHILIMIBI UX TOcTpoeHus. [IpenenbHbie rpynmel. [Ipumepsr.

25. Ilpoexuu 3J1eMEHTOB CUMMETPHH.

26. CumBonuku I'epmana-Morena u Ulenduuca. 3epkanbHble TOBOPOTHI U 3€PKaJIbHO-TIOBOPOTHBIE



OCH, COOTHOILIEHUS] C UHBEPCUOHHBIMHU.

27. TpaHcnsnuu, UX IUCKpeTHbIe rpynnbsl. Kpucramnmmueckas pemierka, ee 0aszuc. [IpumMuTuBHBIE 1
HENPUMUTHBHBIE MApAIJIEIOrPaMMBbI U Tapajuieenueibl TOBTOPSIEMOCTH.

28. Cummerpus peuieTku. ['onosapudeckue rpynmnsl, Ux cBoiictBa. OcoOble HapaBIEHUS B PELIETKE,
UX CBOICTBA.

29. Kpucramiorpadpudyeckue KOOpJMHATHBIE CUCTEMbI, MX BbIOOp. basuc kpucramiorpadudeckoit
KOOpAMHATHOU cucteMbl. KooparHaTHBIN KpecT. DnemeHTapHas sueiika. [lapamerpsl pemetku. Buss
KpUCTATOrpauIecKuX KOOPJMHATHBIX CUCTEM ISl Pa3HBIX THIIOB CHMMETPUH perieTku. CHHTOHuSI.
30. CriocoObl pa3mernieHus: y3JI0B B dJIeMEHTapHOU stueiike. Tumbl bpass. [Ipoekuus snemeHTapHON
SAYCUKH.

31. OcHoBHBIE CTPYKTYpHBIE THUIBI ISl KyOMueckod CHUHTOHHMU. Uucino ¢GOpMyNbHBIX €IUHUI B
JJIEMEHTApHOU siuelike. PEHTTeHOBCKas IUIOTHOCTh KPUCTAILIA.

32. Kpucramiorpapudeckue TodyeuHble rpynmnbl. CHUMMETpHsl KpUCTaNIMYECKOTO MHOTO-TpaHHUKA.
IIpumepsl.

33. OTKpBIThIE ONIEPALIMH U DJIEMEHTHI CUMMETPUH.

34. IIpocTpaHCcTBEHHBIE TPYIIIBI CAMMETPUHN (CUMMOpPQHBIE 1 HECUMMOP(HBIE), TPUHLIUT UX BHIBOJA.
35. Kpucrannoxumudeckue paauychl, COOTHOIIEHHE C OpOuTaibHbIMU. MOHHBIE paguyckl. MeTonq
Jlanne. Mertamunueckue, KOBaJIGHTHbIE, BaHEpBaaabcoBbl paguychl. [lonpasku ["onba-mmuara.

KpuTepun onieHkn oTBeTa Ha 3a4eTe

Ouenka Kpurtepum orBera

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHUHOJIOTUI u OCHOBHBIX MOHSITHIA; TEOPETUIECKHUX
3aKOHOMEPHOCTE; (bakTHIeCKuX JTAHHBIX; 00CTOSITETHHBIMH,

JIOTMYECKUI U TPaMOTHBIN OTBET BO BpeMs CAAYM 3aueTa; y/AeIbHbII Bec
OIIMOOK MpU KOHTPOJILHOM T€CTUPOBaHUU — He Oosee 50%.

He3aureno Cnaboe 3HaHHE OCHOBHOW TEPMHUHOJIOTHH, TEOPETUIECKUX
3aKOHOMEpPHOCTEH, (PaKTHUECKUX JTaHHBIX, OITMOOYHBIN OTBET Ha

3ayeTe; yAeIbHbIN Bec OMUOOK MpU KOHTPOJILHOM TECTUPOBAHUU —
oomee 50%.

9. YYHEBHO-METOJNUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE
JANCHUITVINHBI

9.1. YueOHasi muTeparypa:

a) OCHOBHAasl JIUTeparypa

M.I1.IMackonbckas. Kpucramiorpadus. M.: Beicmas mikona, 1984.

N.Hapau-Cabo. Heopranunueckas kpuctayuioxumusi. bynamnemr, 1968.

bokuit I'.b. Kpucrammmoxumus. M.: Hayka, 1971.

3opkuit [I.M. CummeTpust MOJIEKYI M KPUCTAJUIMUECKUX CTPYKTYp. M.: u3a-Bo Mock. YH-Ta,

1986

5. 3opkumit I[I.M. 3agauHuKk 0O KPUCTAUIOXMMUU U Kpuctamwiorpagpuu. M.: W3n-Bo
MockoBckoro yH-Ta, 1981.

6. Banmreiin b.K. CoBpemennas kpuctamiorpadus. T.1,2. M.: Hayka, 1979.
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0) AOMOJIHUTEIbHAS JIUTepaTypa

1. Topaii-Kommn M.A. OCHOBBI CTPYKTYpPHOTO aHaliM3a XUMHYECKMX COEIMHEHUH. M.:
Bricmr.mk., 1982.

Kuraiiroponckuii A.M. Monekynspusle kpucramisl. M.: Hayka, 1971

3. Yamuc A. CtpykTypHas Heopranudeckas xumus: B 31.M.: Mup, 1987-1988,T.1,2,3.

N

9.2. UHTEpHET-pecypcChI:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snextponHas 6ubianoreka

http://elibrary.ru/default.asp Poccuiickas HanmonanbHas OMOIMOTEKA

http://primo.nlr.ru http:/nbmgu.rudnexkrponnas 6udnuorexa Poccuiickoit rocyjapcTBeHHOM
OubIMOTeKN

9.3. IIporpammHoOe obecnevyenune

YHuBepcutrer obecriedeH HEOOXOAMMBIM  KOMIUIEKTOM  JIUIIEH3MOHHOTO W CBOOOIHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECIICUCHHSI, B TOM YHCJIE OT€YECTBEHHOTO MMPOU3BO/ICTBA.

Kaxapiii oOyuaromuiicss B TE€YeHHE BCEro mnepuoja oOydeHHsl 0oOecliedeH WHIUBUAYaTbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU MH(GOPMAIIMOHHO-00pa30BaTeIbHON CpeJic YHUBEPCUTETA
U3 T000W TOUYKH, B KOTOPOH HMeeTcs OOCTynm K WHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON CceTH
«IHTepHEeT)» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuter oOecriedeH  CIEAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTPaMMHOTO

o0ecreyeHusl.
1. Jlunen3noHHOE MporpaMMHOE o0ecrieueHune, ucnoib3dyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusrii kommuiekc MMUC “Busyansnas Ctyaust TectupoBanus’™

1.4. Antusupycnoe I10 Eset Nod32

1.5. CmpaBouHo-npaBoBasi cucrema “T'apant”

Hapsuly C TpaAUIMOHHBIMUA U3JaHUAMU CTYACHTBI W COTPYAHUKH UMCIOT BO3MOKHOCTDH
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabauya 9.1.
Ha3Banue pecypca CcebLaka/nocTyn
DOnekTpoHHas 6ubanoTeka onnaitH «EanHoe OKHO K http://window.edu.ru
00pa3oBaTeLHBIM peCcypcam)
«O06pa3oBaTenbHbIi pecypc Poccun» http://school-collection.edu.ru
DenepanbHbI 00pa30BaTENBHBIA OPTAI: YIPESIKICHHS, http://www.edu.ru —

nporpammel, craiaaptsl, BY3b1, rectol EID, THA

®denepanbHbIi HEHTP HHPOPMALITMOHHO-00pa30BaATEIbHBIX http://fcior.edu.ru -
pecypcoB (PLIIOP)

ObC "KOHCVYJIbTAHT CTYJIEHTA". DnextponHas http://polpred.com/news
OMOJIMOTEKAa TEXHUYECKOTO By3a



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news

N3narenbctBO «JlaHby. DneKTpOHHO-OMOIMOTEUHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BuptyanpHas 6ubimoreka

http://rvb.ru —

N3narenbctBO «JIaHby. DneKTpOHHO-OMOIMOTEUHAS
cucTeMa

http://e.lanbook.com -

ExxenenenbHuK Hayku U oOpa3zoBanus FOra Poccun
«AxkaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snextponHast 6ubanoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexkTpoHHO-0nbmoreuHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIPAaBOYHAs CHCTEMA JOKYMEHTOB B cepe
oOpazoBanus «1apopmMuo»

http://www.informio.ru

WudopmanmonHo-npaBoBas cuctema «l"apanT»

CereBas BepcHsi, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'y

DNeKTPOHHO-0nbMoTeyHas cucrema «FOpaid»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

I[J'IH ITOJIHOLICHHOT'O ITPOBCACHUA yqe6H0ro mpounecca 110 JAHHOM JUCLIUILINHE UMEIOTCS:

Jlexuuu, npe3eHTanuu

KoHTposbHbIE TECTHI.

Cnucku BOIIPOCOB /1J1sl IPOBEACHUS KOJUIOKBUYMOB.
BapuanTsl 3a1aHuit 17151 KOHTPOJIBHBIX paboT.
Temaruka v onucaHue MPaKTUYECKUX PadoT.

arONE

11. METOAUYECKHUE YKA3AHUA J1JIS1 OBYUYAIOHIUXCS
IO OCBOEHUMIO I CIIMITJIMHBbI

I[J'Ifi YCHI€HIHOT'O OCBOCHUA JICKIMOHHOI'O MaT€puraia 06y11afoumecsl JOJIKHBI ITIOCEMIAaTh JICKIINH

N KOHCHICKTUPOBATH UX B CIICHUAJIBHYIO TCTPAAb.

OueHb TOJIE3HO Mepe]] TEKYIIECH JIEKIIMEH TPOCMOTPETh MaTepuall IPEAbITyIIEH.

HpI/I KOHCIICKTUPOBAHHUU CJIICAYCT 3allUChIBATH JIMIIbL OCHOBHBIC ITOJIOKCHUA.
BOIIPOCBI 1O YaCTH MaTcpuala U HCT BO3MOXHOCTH BBIACHHUTHL HX Cpasy,
OCTAaBIICCCA HCIOHATHBIM M ITOCJIC JICKIITUU (B CBO60I[HO€ BpeMH) HaWTH COOTBeTCTBy'IOH_[I/Iﬁ MaTepuail
B JIMTEPATYPE, I/IHTepHeTe WA BBIACHUTD Yy NIPEoJaBaTC/iA BO BPEMA IMPAKTUUICCKHUX 3aHATHU WIIN Ha

KOHCYJIbTallUAX.

[Tpu moAroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOAMMO MOBTOPUTH COOTBETCTBYIOLIUI MaTepual.

I[To xonTponbHOI Ne 1 Hanbosee BaXKHbIE BOIIPOCHI:
- HOMEHKJIaTypa CTPYKTYPHBIX THIIOB;
- OCHOBHBIE THIIbI PELIETOK;

- METOJIMKA MOJICYETa YHCIIa aTOMOB U (DOPMYIIBHBIX €IHHUI] (MOJIEKYI), TPUXOAIIAXCS Ha

JJIEMEHTAPHYIO SYEHKY;
- BBISIBJICHHE INIOTHEHIIEH YITaKOBKH;
- OIIPE/ICJICHNE TUIIA IIJIOTHEUILIEH YIIaKOBKH;
- aHAJIU3 3aCEJIICHHOCTH ITyCTOT;

- KOOpAWHAITMOHHBIC YUCJIa 1 KOOPAWHAITUOHHBIC MHOTOTPaHHUKMU.

ITo xoHTpOIBHOI paboTe No 2:

- IPUHIUIIBI TIOCTPOCHUS CTEPEOTpaPUUECKOM MPOSKIINH FIEMEHTOB CHMMETPUH;
- IPUHIIUIIBI TIOCTPOEHUSI THOMOCTepeorpaduueckoil MpoeKuu rpaHei KprCTalIndecKoro

MHOI'OI'paHHHUKA,

Ecnu BO3HMKaAIOT
CIENyeT OTMETUTh


http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

- pa3MHOKEHHUE TpaHell 3IeMEeHTaMH CUMETPUH;
- 0COOEHHOCTH B3aUMOJACHCTBHSI SJIEMEHTOB CUMMETPHUU APYT C IPYTOM;
- KaccuduKaius IpocTeix Gopm;
- OCHOBHBIE THITBI IPOCTHIX (HOpM.

PekoMenayercsi Takke BHEYpOUHOE IOCEIIEHHE JIaOopaTOpHH C IIeJIbI0 MOBTOPEHMsI MaTepuaia
M0 M3YYCHHUIO KPHUCTAJIOB HA MOJEINSIX, UMEIOMIMXCS B Ja0OpaTOpUU, MOCKOJIBKY 3TOT HAarJIsIHBIN
MaTepuai He MOXeT OBbITh JOCTYIHBIM BHE jJaboparopuu. PekoMenayercs oOpamaThes K MepcoHaly
naboparopuu 3a HEOOXOIUMBIMH PA3bICHEHUSIMH U KOHCYIbTAIHSIMHU.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATHSAM HEOOXOJIMMO MOBTOPUTH TEOPETUUYECKYIO YaCTh KaK
MO0 KOHCIEKTaM JIEKIU W y4eOHMKaM, TaK U [0 COOTBETCTBYIOIIEMY Yy4eOHO-METOIUYCCKOMY
OCOOHIO.

KomnnokBuym nmpu3BaH 3aKpenuTh MaTEpPHal 1O MPOCTPAHCTBEHHON CUMMETPUHU U TEOMETPUUYECKUM
3aKOHOMEPHOCTSIM (POPMHUPOBAHUSI CTPYKTYpHl U BHEIIHEW (opMbl kpuctamioB. [Ipu moaroroske k
KOJUTOKBUYMY TakKXe HEOOXOAMMO THIATeNIbHO NpOopadoTaTh MaTephall, HCIOJb3yS KOHCIIEKTHI
JeKuud, ydyeOHble U y4yeOHO-METOIWYEeCKHue MmocoOus, JApyrue MUCTOYHUKU (CIpPaBOUYHUKH,
SHIMKIIONENH, IHTEepHeT).

3aueT C OLEHKOHW — 3TO 3aBepILIAIOIIEe OLIEHOYHOE CPEJCTBO IO AMCLUMILIMHE, MO3BOJISIONICE
YTOUYHUTH YPOBEHb YCBOCHHSI Marepuana oOydarommmucs. [Ipm moaAroToBke K 3ayeTy, B OOIIEM,
PEKOMEHIYIOTCS T€ K€ JCHCTBHS, YTO U B CIydae APYTUX KOHTPOJIbHBIX MEPONPUSITHIA: TUIATEeNbHAs
npopaboTKa MaTepuajia MO0 KOHCIEKTaM JICKIUH, Y4EeOHBIM U y4yeOHO-METOJUYECKUM IOCOOUSIM,
IpyruM HCTOYHHMKH. Kpome 5Toro, HeoOXOAMMO BBIAEIUTH Haubolliee TPYyOHbIE paslenbl u
chopmMynupoBaTh BOIPOCHI MPETOIABATEII0 K KOHCYJIbTAIUH TIEPE]] 3a4€TOM.

PaGouass mnporpamMma juctMIIMHBL «KpHCTalIOXMMHS» COCTaBlI€HAa B COOTBETCTBUU C
tpeboBanusiMu ®I'OC BO no cneunansHoct 04.05.01. «@yHaameHTanbHas U OpUKIATHAS XUMUS,
YTBEP)KJICHHOTO NpHuKazoM MuHucTepcTBa 0oOpa3zoBaHus U Hayku Poccuiickoit denepauuu or 13
utons 2017 r. Ne 652

[Tporpammy coctaBuia: npogeccop kadeapst xumun Apyaxona P.JI.

Pabouas mporpamMmma yTBCpiKJIC€HA Ha 3aCCAaHUN Ka(beﬂpbl XUMHUHN

[Iporokon 3acenanus Ne _ 7 or « 13 » wmapra 2025 r.

Pabouas mporpamma ogo0peHa yueOGHO-METOAUYECKIM COBETOM

XUMHKO-OMOJIOTHYECKOr0  (haKyIbTeETa

[TpoTokou 3acenanuss Ne _ 6 or « 18 » mMapra 2025 .




CeeeHus 0 mepeyTBep KIeHUN MPOrpaMMbl Ha OYePeAHOI YUeOHbIN IoJ U perucTpauuu
H3MEHeHU

YyeOHbIil Penrenue Buecennnie namMeneHus IToamuce 3aB.

roJI kadenpsl kadempoit
(Ne mporoxona, nara)




