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JlononHeHuss W WM3MEHEHMs, BHECEHHbIE B pPabOYyl0 MpOrpaMMy TUCHUIUTMHBI (OOHOBJIEHBI
nepevyeHb OCHOBHOM M JONOJHUTEIBHOMN JTUTEPATypPhl U JIMLIEH3MOHHOE TPOrpaMMHOE 00ecTieueHHE,
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CnMCcOK JOKYMEHTOB H MaTepHUAaJIoOB
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IUTAHUPYEMBIMH Pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI
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1. IlepeyeHb MUIAaHNPYEMBIX Pe3yJbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NMPOrPaMMbl

(c opuenmayueu Ha Kapmovl KOMNEMeHYutl)

B pesynbrare ocBoeHUs1 00pa30BaTeIbHOM MPOTrPAMMBbI 00 yUYAIOIIHIICS TOJKEH OBJIA/IETh
CIIEAYIOIIMMU pe3yJbTaTaMi 00ydeHHs [0 JUCLUIUTUHE:

Pesynbrarsl 00yueHus ®opmupyemas komnerenuus (¢ | [Ipum
yKa3zaHHUEeM KoJa) €4aHU
e
3HaHus | 3HaTh: TeopeTudyeckue OCHOBBI 0a30BbIX | OITK-1 crmocoOHOCTEIO

XUMHUYECKHUX AUCLUIIINH UCII0JIb30BaTh NOJyYEHHbIE
3HaHUS TEOPETUYECKUX OCHOB
(byHIaMEHTAIBHBIX Pa3/IeNOB
XUMUU P pEeLICHUN
npoeCCHOHATBLHBIX 3a1a4

3HaTh: MaTEMaTUYECKUM arapar, OIIK-3 CIIOCOOHOCTBIO

HEOOXOIUMBIN I pelleHus IPUMEHSTh 3HaHUSA B 00JacTu

npodeccuoHaNbHBIX 3a7a4 B 001acTU €CTECTBEHHOHAYYHbIX

XUMHUH U MaTepUaIOBEICHUS JUCLUIUINH (MaTeMaTuku,

OCHOBHBIE€ TEOPETHUUECKHUE MOJI0KEHHS buzukw, OHMOJIOTHH) npu

CMEXHBIX C XMMHEH €CTECTBEHHOHAYYHBIX | PELIEHUU 3aja4

JUCLHUTLIIUH npodeccuoHanbHOM
JIeSITEIIbBHOCTH

3Hathb: craHAapTHeIe MeTo bl puMeHenust | [IK-2  Bnamenuem  6a3oBbIMU

COBPEMEHHOM amnmnaparypsl Ipy IPOBEJCHUH | HaBbIKAMU UCIIOJIb30BaHUs

HAYYHBIX MCCIIEOBAHUN, UICHTU(UKAIIMKA U | COBPEMEHHOM ammaparypbl MpH

MCCJIEIOBaHMSI CBOMCTB BEIIECTB U IIPOBEICHUU Hay4YHBIX

MaTepuaioB,lpaBuia 00paboTKu 1 uccae0BaHUI

o opMIIEHHS PE3YIBTATOB PAOOThI, HOPMBI

Tb

3HaTh: I1K-3 BrageHuem cuctemMoi

OCHOBHBIE JTalbl U 3aKOHOMEPHOCTH (byHIaMEHTaTbHBIX XUMHUYECKUX

dbopmupoBanus GyHIaMEHTATBHBIX MTOHSTUI

XUMHUYECKUX TOHITHN

3HaTh: OCHOBHBIE 3Tamnbl pa3Butus xumud; | [1K-4 cnocoOHOCTEIO

Hay4yHbIE JIOCTHXKEHUS HauboJsee | NPUMEHSATh OCHOBHBIE

BBIIAIOIINXCS OTEYECTBEHHBIX U | ECTECTBEHHOHAYUYHBIE 3aKOHBI U

3apyOeXHBIX XHMHKOB, HUX BKJIaJ B | 3aKOHOMEPHOCTHU Pa3BUTHUS

pa3BUTHE XUMHHU. XMMHUYECKON HAYKU IIPY aHAJIU3e
MIOJIYUYEHHBIX Pe3yIbTaTOB

Ymenus | Ymerb: BeINOMHATH cranaapTHble neiicteus | OIIK-1 cnocoOHOCTBIO

(kmaccudukanus BEIIECTB, COCTaBIICHUE
CXEM MPOIIECCOB, CUCTEMATH3aIMsI JaHHbBIX
M T.OI.) C y4ETOM OCHOBHBIX TOHSITHU H
00Imux 3aKOHOMEPHOCTEH,
dbopmynupyeMbIXx B paMKax 0a30BBbIX
XUMHUYECKUX TUCIHUIUIMH. YMETh peliaTh
TUTIOBBIE y4YeOHBIE 33aJa4d IO OCHOBHBIM
(6a30BBIM) XUMUYECKHM TUCITUTLINHAM

HCIIOJIb30BaTh MOJyYEHHbIE
3HAHUS TEOPETUUECKUX OCHOB
(GbyHIaMEHTaJIbHBIX Pa3esioB
XMMUU TIPH pEIICHUH
npodeccuoHaNbHBIX 3a1a4

YMmers:

OI1IK-3 CIIOCOOHOCTBIO




pelaTh TUMOBbIE Y4eOHbIE 3a/1a4H 110

IIPUMCHATL 3HAHUSA B obnactu

OCHOBHBIM pa3/ieJlaM MaTeMaTUKH U €CTECTBEHHOHAYUHBIX
€CTECTBEHHOHAYYHbIX JUCLUIUINH JUCUHUIIIINH (MaTeMaTuku,
bu3ukwy, ouosiorun) npu
pereHnn 3a1a4
podecCHoHATBLHOM
JIEATEIbHOCTH
YMETh:POBOIUTh XUMUYECKHE [IK-2 BnamenueM 0a30BBIMH
SKCHEPUMEHTHI C UCIIOJIB30BAHUEM HaBbIKAMU HCIIOJIb30BaHUS
COBPEMEHHOM anmnaparypsl COBPEMEHHOM ammaparypsl IpU
IIPOBEACHUU Hay4HbIX
UCCIIE0OBAHUN
YMerb: mnpumeHsaTh ocHOBHble 3akoHbl | [IK-3  Bnagenwem  cucremoit
XUMUU (byHIaMEHTAIBHBIX XUMHUYECKHX

HOHATUH

YMeTn: OLICHUBATh XMMHNUYCCKHUEC IIOHATHA U
3aKOHBl B CJIO)KHOW CHCTEME BO33PEHUI
COBPEMEHHONXUMHUH

I1K-4 CIIOCOOHOCTBIO
IIPUMEHSITD OCHOBHBIE
€CTECTBEHHOHAYYHbIEC 3aKOHbBI U
3aKOHOMEPHOCTH pa3BUTHSA
XUMUYECKON HAyKH IIPU aHAJIN3e
IIOJIyYEHHBIX PE3YyJIbTaTOB

Bnanenu
b
(HaBBIKH
/ OTBIT
TeSITEIb
HOCTH)

)

Bmaners HaBBIKAMHU ncrnonb3oBanusa | OITK-1 CIIOCOOHOCTBIO
TEOPETUUECKUX OCHOB 0a30BBIX | HCIOJIH30BATh MOJIyYEHHbBIE
XUMUYECKUX JUCHMIUIMH TIPU PEIICHUH | 3HAHUS TEOPETUYECKUX OCHOB
KOHKPETHBIX XUMHYECKHUX U | (hyHIaMEHTaIbHBIX paszeson
MAaTEpHAIIOBEAUYECKUX 3aa4 XAMUHU npu perieHnn
poeCCHOHAIIBHBIX 337124
Bnagers: HaBblkamMu paOoOThI ¢ yueOHOM OIIK-3 CIIOCOOHOCTBIO
JTUTEepPaTypOil, OCHOBHOI TEPMUHOJIOTUEN U | IPUMEHATh 3HAHUS B 00JIACTH
MOHSTUHHBIM anmnapaToM 0a30BbIX €CTECTBEHHOHAYYHBIX
MaTE€MaTUYECKNX U €CTECTBEHHOHAYUYHbBIX JMCIUTUINH (MaTemMaTHuKH,
JUCLATIIINH buzuku, OMOJIOTHH ) pu
perieHnn 3a7a4
npo¢eCCHOHAIBHON
JIeSITeIIbHOCTH
Biazers 60a30BbEIMU HaBBIKAMU [IK-2 BnagenueM 0a30BBIMU
WCIIOJIb30BaHUS COBPEMEHHOM anmnapaTypbl | HaBbIKAMHU HCITOJIb30BaHUS
MIPU TIPOBEJICHUU HAYYHBIX UCCIICIOBAHUM COBPEMEHHOI armapaTypbl Mpu
MIPOBEACHUU Hay4HBIX
HCCIICTOBAHUM
Brnanets cucreMoil 0a30BBIX IIK-3 BnameHumeM CHCTEMOH

(byHIaMEeHTaIbHBIX XUMHUUYECKUX MOHSATUI

byHIaMEHTATBHBIX XUMHUYECKHUX
HOHSTHH

Braners: HaBBIKAMU 00513aTEILHOTO
O3HAKOMJICHHSI C TMPEIBICTOPHEH TOrO WIIH
WHOTO BOIIPOC

MOCTABJICHHOTO B €ro  MPaKTHYECKOM
HAYYHOH M MeIarornueckoi AesTeIbHOCTH.

ITK-4 c1ocoOHOCTBIO
HpI/IMeHﬂTB OCHOBHBIC
€CTECTBCHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUS
XMUMUYECKON HAyKH MPH aHAJIN3E
HOJ'IyquHBIX pe?)y.]'H)TaTOB




2. Lleab u MeCTO TUCHHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl
Jucnununa «Kpucmanioxumusty OTHOCUTCS K 6apuamueHoti 4acTH.
Jucuunimna u3yyaetrcsiHa 3 KkypceB 6 cemectpe.
Llenn u3ydeHHs] NUCIMILITMHBIU3Y4YEeHHE OCHOB KpHUCTAUIOrpaduu, CHMMETPUU U CBOWCTB
KPUCTAIIMYECKUX O0BEKTOB, aTOMHOI'O CTPOEHUS KPUCTAJLIOB.
I[JISI OCBOCHHUA AUCHUIIIINHBI H€O6XOI[I/IMBI KOMIICTCHIIUU, C(I)OpMI/IpOBaHHbIe B paMKax
U3YYEHHUS CIeIYIOMMX AMCUUIUTNH: «O0mast xumusy», «Heoprannyeckas XuMus».

3. Conepxanue padodeid mporpamMmbl (00beM JAUCHUILIMHBI, THNbI M BHAbI Y4eOHBIX
3aHATHIA, y4eOHO-MeToAu4YecKoe olecreyeHue CaMOCTOAITEIbHOM padoThI
00y4Jarommxcs)

Coneprxanue paboueii mporpammsl npenactasieHo B [Ipunoxennn Ne 1.

4, DoHJ OLIEHOYHBIX CpEaCTB 10 JMCHUIIJINHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHeEM 3TanoB UX (POPMUPOBAHUS B NPoIlecce OCBOCHUS
o0pa3oBaTte/ibHOI nporpaMMbl. Onucanue nNoKa3zarese 1 KpuTepueB OLlCHUBAHUA
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONTUCAHUE IIKAJI OLlEHUBAHUS

Kox u ¢popmynupoBka KOMIETEHITUH
OIIK-1cnocoGHOCTBIO UCIIOIB30BATh MOJYyYEHHbIE 3HAHUS TEOPETHUECKUX OCHOB
($yHIaMEeHTaJIbHBIX pa3esioB XUMUU IPU PeLIEHUU NPOPECCHOHANbHbBIX 3a/1a4

Oran [Inanupyemble  pe3ysbTaThl
(ypoBeHb) 00y4eHus He
OCBOEHUS (mokazarenu JOCTIOKERHS | - 3auTeHo
KOMIIETECHIIM | 33JIaHHOTO YPOBHS OCBOCHHS
u KOMITCTCHIIHH )
IlepBbrit 3HaTh: teopernueckue | He 3naer | Mmeer YETKOE, LEJIOCTHOE
JTan OCHOBBI 0a30BBIX XUMHYECKHX MPEACTABICHUE O COJIEPKaHUHU
(YpoBeHb) JUCUUTIIIUH OCHOBHBIX XMMHMUYECKHX KYpPCOB U
0o0mux 3aKOHOMEPHOCTSIX
XUMHUYECKUX IIPOLIECCOB,
M3y4aeMbIX B pPaMKax OCHOBHBIX
XUMUYECKUX AUCIUIUINH
Bropoit YMers: BBINOJIHATH | He ymeer | Ymeer:
sTan CTaHJapTHbIE JIEHCTBUS 1) BBHINOJNHATH  CTaHAAPTHBIE
(ypoBeHb) (xmaccudukanus BEIIECTB, JEUCTBUSA (kmaccuduxanus
COCTaBJICHUE CXEM IPOIIECCOB, BEILIECTB, COCTABIICHHE  CXEM
CHUCTEMaTH3aIusl JaHHBIX W MPOIIECCOB, CcHUCTEeMaTU3aIus
T.I.) C YYETOM OCHOBHBIX JaHHBIX M T.0I.) C y4eTOM
HOHATUH u 001X OCHOBHBIX IIOHATHH H O0OIIMX
3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH,
dbopMyTUpyeMBIX B paMKax dbopmynupyeMpIx B paMKax
0a30BBIX XUMHUYECKUX 0a30BBIX XUMUYECKUX
JTUCIUIIINH. YMETh pemiath TUCITUTIINH;
TUTIOBBIC y4eOHBIC 3a/la4dl TI0 2) pemaTh TUIIOBbIE YyueOHBIC
OCHOBHBIM (6a30BbIM) 3a/la4y M0 OCHOBHBIM (0a30BBIM)
XUMUYECKUM JTUCIUILIMHAM XUMUYECKUM JTMCHUTLIIMHAM
Tperuii Bnaners: He Brnaneer HaBblkamMu paboOTBI C
sTan HABBIKAMU pabOTHI ¢ yueOHOU | Blageer yueOHOM JHUTepaTypod, MOXKET
(ypoBeHB) JUTEPATYPOU 110 OCHOBHBIM CaMOCTOSITEIbHO OCBOWTH HOBYIO




XUMHUYCCKUM JUCHUIIIIMHAM

TeMy

OIIK-3cnocoOHOCTBIO HCIIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUIMH B
npo¢ecCHOHATIBHON 1S TEIbHOCTH

Oran [Tnanupyembie pe3yabTaThI
(ypoBeHb) 0o0y4eHus He
OCBOCHUS (mokazarenu JIOCTIOKERHS | - 3a4uTeHo
KOMIIETEHIIM | 3aJJaHHOTO YPOBHSA OCBOCHHUS
u KOMITIETEHIIHI)
ITepBbiii 3HaTh: MaTEMaTUYECKUI He 3naet Nwmeer JeTKoe, LIEJIOCTHOE
JTan anmapar, HeoOXOIUMBIH JUIs IIpEJICTaBICHNE 00 00Immx
(ypoBeHB) pemeHus npodecCHOHaTbLHBIX 3aKOHOMEPHOCTSIX ~ CMEXHBIX C
3aJ1a4 B 00JIaCTU XUMUHU H XUMHEH €CTECTBEHHOHAYUYHBIX
MaTepUaIOBEeICHUS IUCLUMIUIMH W cmocobax — MX
OCHOBHEIC TEOPETHYECKUE UCIIOJI30BAaHUS TIPU  PEHICHUHU
ITOJIOKEHUS CMEKHBIX c NpoeCCHOHAIBHBIX ~ 3a/Jad B
XUMHUEH €CTEeCTBEHHOHAYYHBIX obnactu XHMUH H
JMCIIUTUIMH MaTepUaIOBEICHUS. HNmeer
YEeTKOE, LIEJIOCTHOE
MpeACTaBICHHE O  crocobax
HCIOJIL30BaHUS MAaTEeMaTHYCCKOTO
amnrapara Nnpu peuieHuH 3ajad B
obnactu XHMUH 5
MaTepUaIOBEACHUS
Bropoit YMeTb:pemars TUIIOBbIE He ymeer | Ymeer pelarb 3a7a4u
JTall yueOHbIe 33]]a4H 110 MOBBIIIEHHON  CJIOKHOCTH W3
(ypoBeHb) OCHOBHBIM pa3zeiam 0a30BbIX KypCOB
MaTEeMaTHUKU B €CTECTBEHHOHAYYHbIX
€CTECTBEHHOHAYYHBIX JHACIUATLINH
JHUCIHTINH
Tperui Bnaners:naBbsikamu pabotei ¢ | He Bnaneer HaBBIKAMU
aTan yueOHOU TUTepaTypou, BIIaJICET KPUTHYECKOIO aHaiu3a y4yeOHOH
(YpoBeHb) OCHOBHOM TEpMUHOJIOTUEN U uH(pOpMaIlMK; YPOBEHb BIaJICHUS

MMOHSATHHHBIM arnmapaTom
0a30BBIX MAaTEMAaTUYECKUX U
C€CTCCTBCHHOHAYYHBIX
JUCIUITIIINH

TEPMHUHOJIOTUE W TOHSITUHHBIM
anmnapaTom MO3BOJISIET
dbopMynupoBaTh  BBIBOABI U
y4acTBOBaTh B JHMCKYCCHUHM IO
y4eOHBIM  BompocaM  0a30BBIX
MaTeMaTUYeCKNX u
€CTECTBEHHOHAYYHBIX TUCIUILINH

pu

IIK-2BnanenveM 0a30BBIMH HaBBIKAMU  HCIIOJIb30BAHMUS COBPEMEHHOM ammaparypsl
IIPOBEICHUH HAYYHBIX UCCIIENOBAHUM

Oran [Inanupyemble  pe3yabTaThbl

(YpoBeHb) o0OydeHus He

OCBOECHUS (mokazarenu JOCTIKEHHS | - 3auTeHo

KOMIIETEHIIM | 3aJJaHHOT0 YPOBHS OCBOCHMS

" KOMIETEHIIN)

[TepBbIii 3HaTh: cTaHAapTHBIC MeTOABl | He 3Haer | 3HaeT  cTaHmapTHBIE  METOJbI
JTan IIPUMEHEHHUs COBPEMEHHOMN IIPUMEHEHUs COBPEMEHHOM




(ypoBeHB)

anmnapartypsl IpU NPOBEACHUH
Hay4YHbIX UCCJIEN0BAHU,
uAeHTU(DUKAIIY U
HCCIIEIOBAHUS CBOWCTB
BEIIECTB U
MaTepHuaioB,lIpaBUiia
00paboTku U oopMIeHUS
pe3yIbTaTOB PaObOTHI, HOPMBI
Tb

anmnaparypsl IPOBEICHUU
HAy4YHBIX HCCIICIOBAHUM,
UACHTUDUKALIMY ¥ UCCIIET0BaHMS
CBOMCTB  pasiM4yHBIX  Ipynn
BEIIIECTB U MaTepHasoB; IpaBuiia
TEXHUKA  OE30MIaCHOCTH  IpH
pabore ¢ HHUMH, OCHOBHBIE
TpeOoBaHUS K  O(QOPMIICHHIO
pe3yIbTaTOB SKCIIEPUMEHTA

npu

Bropoii YMEeTh:IPOBOINUTH He ymeer | Ymeer BBIIIOJIHATD
JTall XUMHYECKHUE IKCIIEPUMEHTHI C JICMOHCTPATUBHBIC  OMbBITHl 10
(ypoBeHb) HCTI0JIb30BaHUEM XUMUU c HCIO0JIb30BaHUEM
COBPEMEHHOM almaparypsl COBPEMEHHOM anmnapaTrypsbl;
MPOBOJAUTH KOMIUIEKCHBIA aHAIN3
H HCCIIeJOBaHNE CBOJMCTB
MOJTYYECHHBIX BCIIIECTB u
MarepuaioB. YMeer ohopMIATh
pe3yJbTaThl  AKCIIEPUMEHTa B
COOTBETCTBHM C 3asABJICHHBIMU

TpeOOBAHUSIMU.
Tpetuit Biagers 0a3oBeiMHu HaBeIkKaMu | He Bimageer 0a30BBIMA  HaBBIKAMHU
JTall WCIIOJIb30BAaHMSI COBPEMEHHOM | BIIaJ€eT HCIIOJIb30BaHUS COBPEMEHHOMN
(YpoBeHb) anmnapaTypsl Ipy MPOBEACHUN anmaparypsl [pd  IPOBEICHUU
Hay4YHBIX HCCJIEIOBAaHUI HAy4YHBIX HUCCIICAOBAHUMH,

UACHTU(DUKAIIMK W U3y4YEHUS
CBOWCTB BELIECTB U MaTEpHUaJIOB,
MPaBUJIBHOTO MPOTOKOJUPOBAHUS
OITIBITOB

IIK-3Bnagenuem cucteMoil pyHIaMeHTaIbHBIX XMMUYECKUX MTOHATHH
Oran [Inanupyemble  pe3ynbTaThl
(ypoBeHb) 00y4eHus He
OCBOEHUS (moka3zaTenu JIOCTIOKERHS | - 3auTeHo
KOMIIETEHIIM | 33JaHHOTO YPOBHS OCBOEHUS
u KOMITCTCHITHH )
IlepBbIit 3HaTh:0CHOBHBIE ATAIbI U He znaer | CpopmupoBaHHbIe
JTan 3aKOHOMEPHOCTH CHUCTEMATUYECKUE
(ypoBeHb) dbopmupoBaHUs MpEACTaBICHUs 00 OCHOBHBIX
(byHaaMEHTaTbHBIX Talmax W 3aKOHOMEPHOCTSX
XUMHUYECKUX MOHSITUN (dbopMupoBaHUs
(byHIaMEHTAIBHBIX XUMHYECKHX
TTOHSTUI
Bropoii VYmers: npuMensaTh ocHoBHBIe | He ymeer | ChopmupoBaHHoe yYMEHHE
aTan byHIaMeHTalIbHbIE M0JIb30BaThCA OCHOBHBIMU
(ypoBeHb) XUMHUYECKHE MTOHATHS byHIaMEeHTaTbHBIMU
XUMHUYECKHMHU MOHSITHSIMU
Tperuit Biagers: cucremon | He YcmemHoe M CUCTEMATHYECKOE
aTan (GyHIaMEHTAJIbHBIX TIOHATUHN | BIAJEET INpUMEHEHHE (PyHIaMEeHTaTbHBIX

(YpoBeHb)

XUMHU.

XUMHUYECKHUX MOHATHM




ITK-4crocoOHOCTBIO TPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH
pa3BUTHA XMMHUYECKON HAYKH IIPHU aHAIM3€ MOJYyYEHHBIX PE3yJIbTaTOB

Oran [Inanupyemble  pe3yJbTaThl
(ypoBeHb) 0o0y4eHus He
OCBOCHHUS (mokazarenu JIOCTIOKERHS | - 3auTeHo
KOMIIETEHIIM | 3aJJaHHOTO YPOBHS OCBOCHMS
u KOMITIETEHIIHI)
[TepBbiii 3Hath:  ocHOBHBIe  dTambl | He 3Haer | CnocoOeH K rpaMOTHOMY
sTan pPa3BUTHSL XUMHUU;, HaAy4YHBIE pacmpeiefieHdI0  BpEeMEHU U
(YpoBeHb) JOCTH>KECHUS Haubosee pacCTaHOBKE  NPUOPUTETOB B
BBIJIAIOLIUXCSI OT€YECTBEHHBIX BBITIOJIHEHUH PA0OTHI.
U 3apyOeKHBIX XHUMHUKOB, UX
BKJIQJl B Pa3BUTUE XUMUMU.
Bropoii YmeTs: ouenuBath | He ymeer | Konrponupyer (hakTopsl,
JTan XUMUYECKHE  TOHATHS U CHOCOOHBIE HOBJIUATh
(YpoBeHb) 3aKOHbI B CIIOKHOM CHCTEME HAa BBIIIOJIHIEMYIO paborty,
BO33PEHUI COBPEMEHHOMU py HEOOXOIUMOCTH
XYIMUM KOPPEKTUPYET CBOU JENCTBHS.
Tperui Bnaners: HaBblkamu | He IToka3bIBacT yBEpEeHHOE BIIAJICHUE
JTan 00s13aTeILHOTO 03HAKOMJICHUS | BIAJCET 3HAHUSIMU BO MHOTHX
(YpoBeHb) C MPEIbICTOPUEH TOro WU HaIlpaBJICHUAX XUMHUYECKOTO
MHOT0 BOIIpOCa, aHaJIM3a.
MIOCTaBJIEHHOTO B ero
IIPAaKTUYECKOW HAy4YHOU H
NeJaroru4eckoi
JIEATEIIbHOCTH.

Kputepusimu olieHMBaHMS SBISIOTCS Oajliibl, KOTOPBIE BBICTABISAIOTCS IMPENOAaBaTEeNIeM 3a
BUJIBI JIEATEILHOCTH (OLICHOYHBIE CPEACTBA) MO HWTOTaM H3yYeHHs] MOJyJied (pas3zenoB
JMCLUIUIMHBL), IEPEUUCIIEHHBIX B pEUTUHT-IIJIaHe JUCLUIUINHEI (014 3auema: TEeKYIMA KOHTPOJIb —
MakcumMyMm S50 0aitoB; pyOeKHBIM KOHTPOJIb — MakCUMyM 50 0ajuioB, MOOIIPUTENbHBIC OAJIIBI —
makcumyMm 10).

[Tkasnbr olleHUBaHUS:

3ayTeHo — oT 60 10 110 peliTuHroBbIX 6aymIoB (BKItOYast 10 MOOIIPUTENbHBIX OATIIOB),

He 3auTeHO0 — OT 0 10 59 peUTHHTOBBIX OAJLIIOB).

4.2. TunoBble KOHTPOJIbHBIE 32/1aHUS WM HHbIE MATePHAJIbl, He00X0AUMBbIe /ISl OeHKHU
3HAHUI, YMEHHUH, HABBIKOB M OIBITA AeATEIbHOCTH, XaPaKTEePU3YIOIIHX ITATBI
(popMHpoBaHuUsI KOMIIETEHIUI1 B Ipollecce 0OCBOEHNsI 00pa30BaTe/IbHOI POrpaMMBbl.
MeTtoauyeckue MaTepHabl, ONpee/IsIIoIe NPOoLelypPhbl OLICHUBAHNSA 3HAHUH, YMEHHI,
HABBIKOB M ONBITA /1eSITeIbHOCTH, XapaKTepPU3yIOLIUX 3Tanbl GOPMHUPOBAHUS

KOMIIeTeHI il
Orarnsl Pesynbrarel 00yueHus Komnerenmus OneHouHble
OCBOCHU cpelcTBa
s
3HaHUs 3uarb: Teoperuueckue ocHOBHI | OIIK-1 cmocoOHOCTHIO NunuBuyanbHbIN,
0a30BbIX XUMHUYECKUX TUCIUIIINH | MCIIOJIH30BATh MOTyYEHHBIE TPYIIIOBOM OMPOC




3HaHUA TCOPCTUUCCKHUX OCHOB

cobecenoBaHue,

(yHIaMEHTAIBHBIX PA3JENIOB | CUTYallHOHHBIC
XUMHH [IPU PEHICHUN 3a/1auH.
poeCCHOHATBHBIX 3a/1a4
3HaTh: MaTeMaTuueckuii ammapar, | OITK-3 CrocoOHOCThIO | MHAMBUTyaTbHBIH,
HEOOXOAUMBIN JIJIs1 peIICHUS MIPUMEHSITH 3HAHUS B 00J1aCTH | TPYIITIOBON OTPOC
npodeccuoHaNbHBIX 337a4 B €CTECTBEHHOHAYYHBIX co0eceoBaHue
00J1aCTH XUMUU U JTUCHUTUIIH (MaTemMaTUKH, | CUTYallHOHHBIE
MaTepHaIOBEICHUS ¢bu3ukn, OWOJIOTHHM) TIPH | 3aJIa4H.
OCHOBHBIE€ TEOPETHUECKUE perieHuu 3a/1a4
MOJIO’KEHUS CMEXHBIX C XUMHEH npodeccuoHaIbHOM
€CTECTBEHHOHAYYHBIX JUCHUIUIMH | NEATeIbHOCTH
3HaTh: CTaHAAPTHBIE METOIBI [1K-2 Bnagenuem 6a3oBbiMU | IHIUBU YA bHBIN,
MIPUMEHEHHUS] COBPEMEHHOM HaBBIKAMHU  KCIOJIB30BaHUS | TPYIIIOBOM OMPOC
anmnaparypsl Ipu NPOBEACHUH COBpPEMEHHOM  ammapaTypsl | cobeceJoBaHHeE.
HAy4YHbIX HCCIIEIOBAHUN, IpU  TMPOBEJACHUU HAYUHBIX
UACHTU(DUKAIIMY U UCCIIEIOBAHUS | UCCIIEeIOBAaHUI
CBOIICTB BEILIECTB U
MaTepHaIoB,IpaBuiia 00pabOTKH
1 0(hOpMIICHUS pe3yIbTaTOB
pabotbl, HOpMbI Th
3HaTh: [1K-3 Bagenuem cucreMoit WNHnuBunyanbHbIH,
OCHOBHBIE dTalbl U (hyHIIaMeHTaJIbHBIX IPYMIOBOH OMpocC
3aKOHOMEPHOCTH (POPMUPOBAHUS | XUMUICCKHUX TTOHITHN cobeceoBanue,
byHIaMEHTAIbHBIX XUMHUUYECKUX KOHTPOJIbHAS
TOHSITHIA pabora
3HaTh: ocHOBHBIC 3Tanbl pazButus | [1K-4 ciocodHoCcThIO NunuBuyanbHbIN,
XUMHUH; HAy4HbIE JIOCTHKECHUS | IPUMEHSTH OCHOBHBIC IPYMIOBOM OIpoC
HauOoee BBIIAIOIINXCS | €CTECTBCHHOHAYYHBIC 3aKOHBI | COOECEIOBaHME.
OTEUECTBEHHBIX M 3apyO0eXHBIX | U 3aKOHOMEPHOCTH Pa3BUTHUS
XUMHUKOB, UX BKJaJ B Pa3BUTHE | XUMUUECKOW HAYKU MPHU
XUMUH. aHaJIM3€ MOTYYEHHBIX
pe3yIabTaTOB
Ymets: BemonHATh cTanaapTaele | OIIK-1 cmocoOHOCThIO NunuBuyanbHbIN,
YMenus | neucTBus (kmaccudukaius | UCIOJIb30BaTh MOJYYCHHBIE TPYIIOBOM OMpOC
BEIIECTB, COCTaBJICHHE CXEM | 3HaHMS TEOPETUUYECKHX OCHOB | coOeceoBaHueE,
MPOIIECCOB, cucreMaTtu3aius | GyHIaMEHTAIbHBIX Pa3/IeNioB | KOJUIOKBUYM
JaHHBIX W T.aI.) C YYE€TOM | XMMHH IIPH PEIICHUN CUTYaIlMOHHbIE
OCHOBHBIX TMOHATHM M 00ImHKX | IpodecCHOHANBHBIX 3aa4 3a1a4u
3aKOHOMEPHOCTEH,
dbopmynupyeMbIx B paMKax
0a30BBIX XUMHUYECKUX
JUCITUTIITIH. YMeTp pemath
TUTIOBBIE y4eOHBIC 3ala4ll TIO
OCHOBHBIM (6a30BbIM)
XUMUYECKUM JTUCHUTLIINHAM
YMeTn: OI1K-3 cnocoOHOCTBIO NunuBuyanbHbIN,
peliaTh TUMOBbIE YUeOHbIE 3a/1a4 | MPUMEHSATH 3HAHUS B 00JIACTH | TPYIIIIOBOM OMPOC
110 OCHOBHBIM pa3Jienam €CTECTBEHHOHAYYHBIX cobecenoBaHue,
MaTEeMaTUKH U JUCLUILINH (MaTeMaTUKH, KOJUIOKBUYM
€CTECTBCHHOHAYYHBIX JUCHUIUIMH | (pu3nKu, OMOIOTHHN) TIpH CUTYaIlMOHHBIC




pEIlIeHNH 3a/1a4 3aJ1a9u
npodeccroHabHOM
eI TEIILHOCTH
YMETh:MPOBOIUTH XUMUYECKHE [IK-2 Brmanenwem 06a30BbiMH | IHIUBH YA TbHBIN,
SKCIIEPUMEHTHI C HaBbIKAMHM  MCIIOJIb30BaHUA | TPYIIIOBOM OMpoOC
WCIIOJIb30BAHUEM COBPEMEHHOMN COBPEMEHHOW  ammapaTypsl | cobeceoBaHume,
arnmaparypel IpU TPOBEACHUU HAYYHBIX | KOJUIOKBUYM
HCCIIEA0BAHUMN CUTYallMOHHbIE
3aJ1a49u
VYMmerb: mnpumensT ocHoBHble | [IK-3 Bianenuem cucremon NunuBuyanbHbIN,
3aKOHBI XUMHHU (hyHIaMEHTAIBHBIX IPYIIOBOM OMpoc
XUMHAYECKHUX ITOHATHUI coDeceloBaHue,
KOJJTOKBUYM
CUTYallHOHHBIC
3aJ1a49u
VYMmerh: onenuBars, xumuueckue | [1K-4 cnocoOHOCTBIO NunuBuyanbHbIN,
MOHATHS M 3aKOHBI B CJOXXHOH | MPUMEHATH OCHOBHBIE IPYIIIOBOM OMpPOC
CHCTEME BO33PCHUH | €CTECTBEHHOHAYUYHBIC 3aKOHBI | COOCCEeIOBAHUE,
COBPEMEHHONXUMUU Y 3aKOHOMEPHOCTH Pa3BUTUS | KOJUIOKBUYM
XUMHUYECKON HAYKH TIPH CUTYallOHHbIC
aHaJIN3€ MOJTYYEHHBIX 3aJ1a49u
pe3yJIbTaTOB
Bnagenu | Bmanetn HaBbikaMu | OITK-1 crmocoOHOCTEIO CobecenmoBanue,
s WCIIOJB30BAaHUSl TEOPETUUYECKUX | UCIIOIb30BATH MTOITYUEHHBIE KOJUIOKBUYM
(HaBBIKM | OCHOB 0a30BBIX XHMMHYECKHUX | 3HAHHS TCOPETUUYECKUX OCHOB | CUTYAI[MOHHBIC
/ OTBIT U CIUILINH npu pemieHuy | GyHIaMEHTATbHBIX Pa3/IeNioB | 33/a4H,
JIeSITEND KOHKPETHBIX ~ XMMHUYECKHX ¥ | XUMHUU MIPU PEIICHUU KOMITHIOTEPHOE
HOCTH) MaTepUaIOBEIUYECKUX 3a1a4 npoeCCHOHANIbHBIX 3a71a4 TECTUPOBAHUE
Bnagers: HaBblkamMu paboOThI € OIIK-3 crtocoGHOCTBIO WNHnuBunyanbHbIH,
yueOHOI TUTepaTypol, OCHOBHOM | MPUMEHSATH 3HAHUS B 00JIACTH | TPYIIIIOBOM OIPOC
TEPMHUHOJIOTUEN U TIOHSITHITHBIM €CTECTBEHHOHAYYHBIX cobecenoBaHue,
anmapaTtoM 0a30BbIX JTUCITUTIINH (MaTeMaTHKH, KOMITBIOTEPHOE
MaTeMaTUYECKUX U (dbuszuku, 6MOJIOTHN) IPU TECTUPOBAHUE
€CTECTBEHHOHAYYHbIX JUCIUIUIMH | PEHICHUH 3324
npodecCuoHaNTbHON
JIEATEIbHOCTH
Biazers 60a30BbEIMU HaBBIKAMU [K-2 Bianenwem 06a30BbiMH | IHIUBHTyaTbHBIN,
HCIIOJIb30BaHUSI COBPEMEHHOM HaBBIKAMHM  HCIIOJIb30BAaHMS | TPYIIIOBOM OIPOC
arnmaparypsl Ipy NPOBEACHUN COBPEMEHHOH  ammapaTyphl | cobeceioBaHue,
Hay4HbIX MCCIIEIOBAaHUN Opy MPOBEACHUM HAYYHBIX | KOMIIBIOTEPHOE
HCCIIE0OBAHUI TECTHUPOBAHUE
Brnanets cucreMoil 0a30BBIX TIK-3 BmageHneM cucTeMOH NunuBuyanbHbIN,
byHIaMEHTATBHBIX XUMHUYECKUX dbyHIaMEHTATBHBIX TPYIIOBOM OMpOC
MMOHSATUH XHUMHYECKHUX TTOHSITHI cobecenoBaHue,
KOMIBIOTEPHOE
TECTUPOBAHUE
Biagets: HasbsikaMu | I[1K-4 crtocoOHOCTEIO NunuBuyanbHbIN,
00s13aTE€ILHOTO O3HAKOMJICHHUSI C | IPUMEHSTh OCHOBHBIE TPYIIOBOM OMpOC
MpeIbICTOpUE TOTO WJIM HMHOTO | €CTECTBEHHOHAYUYHBIE 3aKOHBI | coOeceJoBaHue,
BOIIPOC Y 3aKOHOMEPHOCTH PA3BUTHUSL | KOMIIBIOTEPHOE
IIOCTaBJICHHOT O B €ro | XMMMYECKOW HayKH MpHU TECTUPOBAHUE,




MPAaKTUYECKOW  HAYYHOU U | aHAJIN3€ MOJYyYEHHBIX KOHTPOJIbHASI
MeAarornyeckom esTENbHOCTH. | PE3YJIbTAaTOB pabota

4.3. Peitmunz-nnan OucCyunuHbl
PelTHHT—TUIaH TUCIMIUIMHBI IPEICTABICH B MPUIIOKCHHUH 2.

ITepeBon omenku u3 100-0ayibHOM B CHCTEMY 3auyeT/He3adeT IPOU3BOAUTCS CIEAYHOIINM
o0pazoM:
- 3auTeHo — oT 59 1m0 110 6amtoB (Bxirovast 10 moonpuTEIbHBIX OAJIIOB);
- He 3auTeHo— oT 0 10 59 Oannos.

Kpurepun onenku (B 6a/1ax)ayIMTOPHOH U A0MalIHel padoThl
- 0 6aJJ10B BBICTABIISIETCS CTYJIEHTY, €CIIM CTYJCHT HE UMEET Mpe/ICTaBlIeHUs 00 00CykaaeMoM
BOIIPOCE;
- 1 GaJu1 BBICTABISIETCS CTYACHTY, €CIIU CTYJIEHT UMEET (pparMeHTapHbIe PeICTaBIeHUs 00
00CyX1aeMOM BOIIPOCE;
- 2 GaJu1a BBICTABJISIETCS CTYACHTY, €CIIM CTYJIEHT UMEET HENOJHbIE PEe/ICTaBIEeHUs 00
00CyX1aeMOM BOIIPOCE;
- 3 GaJu1a BBICTABJISIETCS CTYAEHTY, €CIIM CTYJCHT uMeeT c(hOPMUPOBAHHBIE, HO COJEpIKALIIIE
CYILIECTBEHHBIE MPOOEIBI MpeICTaBIeHU 00 00CYK/1aeMOM BOITPOCE;
- 4 GaJu1a BBICTABIISIETCS CTY/IEHTY, €CIIM CTYJCHT UMeeT c(hOPMHUPOBAHHBIE, HO COJEpIKAIIIIE
OTJeNbHBIC TIPOOEIBI MPeCTaBIeHU 00 00CYK1aeMOM BOIIPOCE;
- 5 6aJIUIOB BBICTABIISIETCS CTYIEHTY, €CIIM CTYJCHT UMeeT C(OPMHUPOBAHHBIE CUCTEMATHUECKUE
npezcTaBiIeHus: 00 00CYKIaeMOM BOITPOCE.
Bomnpocsl 11 ayAuTOPHON M J0MalIHel padoThl
3anstue Ne 1
1. Ilpeamer u 3agauu KpUCTALIOXUMHUM. KpUCTaNIOXMMHS Kak 4acTh XMMHUU U KaK METOA
UCCJIEJOBAHMSI XUMUYECKHUX BELIECTB.
2. CummerpuyecKue onepanyu u 3eMeHThl CMMMeTpUH. [10BOpOTHBIE 1 HHBEPCUOHHBIE OCH.
3. Crepeorpadudeckas TPOSKIHS JJIEMEHTOB CHMMETPUM W HOpMajed K TpaHsIM
MHOTOrpaHHUKOB. DopMysia CHMMETpPHUH.
3anstue Ne 2
4. TeopeMbl 0 COYETAaHUIX JIEMEHTOB CUMMETPHH.
5. Ilonsatue TOYEUHOH TpPYMIbI. Beisoz KpUCTaIOrpauyeckux KJIacCOB CHUMMETpPHHU.
[IpenensHBIE TPYIIIBI CHMMETPHUH .
6. CumBosinka ToyeuHsIX rpymmn. CumBonsl 'epmana-Morena u cumBossl Lllendmuca.
3anstue Ne 3
7. Kpucramnorpaduueckre HHAEKCH Y3J10B, péoep, rpaHeil.
8. IIpocteie popmMbl 1 KOMOWHAIIHH.
9. Tonosnpuueckue TodeuHsle rpymmbl. Kpucramigorpapuueckne KOOpAMHATHBIE CHUCTEMBI.
DneMeHTapHas sueika.
3anstue Ne 4
10. I'pynmer  TpaHcmsiuii.  [IpuMHTHBHBIE W HENPUMHUTUBHBIC  TapajuIeIICIUTICIb]
nosTopsiemocTu. Kpucramumueckas peneTka 1 KpucTaindeckasl CTpyKTypa.
11. Twuns! pewetok (pemérku bpass). [Ipumepsl cTpyKTyp ¢ pemeTkaMy pa3Horo TUIIA.
3anstue Ne 5
12. DnemMeHTHl CHUMMETPUU OECKOHEYHBIX Quryp. TpaHCIAIuUS, TUIOCKOCTH CKOJB3SIIEro
OTpa’keHHsI, BUHTOBbIE OCH. (CoYeTaHusi OTKPBITBIX M 3aKPBITHIX 3JIEMEHTOB CUMMETPHU
MeX1y COOOH U C MePIEHAUKYISIPHBIMU TPAHCIIALUSIMH.




13. IlpoctpancTBeHHbIe TpyIIbl cumMMmeTpuu. [Ipuniun ux BbeiBoga. CTPYKTYpHBIE KIIACCHI.
[IpaBuibHas cucTEMa TOYEK.
3anstue Ne 6
14. Onucanue KpUCTAUIMUECKMX CTPYKTYp HAa OCHOBE IPOCTPAHCTBEHHBIX TIPyNI U
CTPYKTYPHBIX KJIaCCOB (IIPUMEPBI CTPYKTYP HUBLIECH KaTEropun).
15. Onucanne KpUCTAUIMYECKMX CTPYKTYP Ha OCHOBE IPOCTPAHCTBEHHBIX TIpyNI U
CTPYKTYPHBIX KJIaCCOB (IIPUMEPBI CTPYKTYP CPEIHEN KaTErOpHUH).
16. Onucanue KpUCTAUIMYECKMX CTPYKTYp Ha OCHOBE IPOCTPAHCTBEHHBIX TIpyNIl U
CTPYKTYPHBIX KJIaCCOB (IIPUMEPBI CTPYKTYP BBICIIEH KATETOPUH).
17. MHorooGpa3ue rpymnn CHUMMETPUH C PA3IUYHOM pa3MepHOCTbIO0. CTPYKTypHBIE KIIAcChl
LEIIEH U CII0EB.
3anstue Ne 7
18. KpucramioxuMudeckue paanychl ¥ UX UCIOJIb30BAHUE.
19. ®dakropsl, onpenendoLme CTPYKTYpY KpucTaiioB (npasuwio ['onapammuaTa).
3ansrue Ne 8
20. OnpeneneHue  CTEXMOMETPUYECKOTo  cocTaBa.  KoopaMHAlMOHHBIE — 4Yucia U
MHOT'OTpaHHUKH.
21. Tumbl MeXXaTOMHBIX B3aUMOJICHCTBUI B KpUCTAJLIAX.
22. DHeprus cBszel. 'oMo- U reTepogecMudecKue CTPyKTyphl. [Ipumepsi.
3ansarue Ne 9
23. IInoTueiimue maposbie ynmakoBku (I11Y) u motabie mapossie kiaaku (ITHIK).
24. OnucaHue KpUCTAUIMYECKUX CTPYKTYP MPOCThIX BemiecTB B TepmuHax [THITY u TTIHIK.
25. Kpucrammmieckne CTPYKTypbl OMHApHBIX coeanHeHHid AX, ONHMCHIBaéMble B TEpMHUHAX
[TITY u ITIHIK (aHMOHHBIE YITAKOBKU U KJIAJKH).
26. ITycroter B TIIITY u INIIK. Onucanne KpUCTAIUIMYECKUX CTPYKTYp OMHAPHBIX U TPOMHBIX
coequuenuit B repmunHax [IIITY u ITIIK. [Tpumepsl.
27. Koo punuueHT MmIoTHOCTH YITaKOBKH.
3ansatue Ne 10
28. ®u3uvecKkue CBOWMCTBAa KPUCTALIOB. MexaHW4yeckne CBOHCTBA. ONTHYECKHE CBOWCTBA.
OnTuyeckast akTUBHOCTb.
29. DnexTpuvecKkre U MarHUTHBIE CBOMCTBA. [TuposnexTpuku. [1pe303/1eKTpHKH.
3ansatue Ne 11
30. CtpykrypHbIe THITBL. OTPSIBI CTPYKTYD.
31. U3octpykrypHOCTh. [lonurunus.
32. Uzomopdusm. CTpyKTypa TBEpABIX PAaCTBOPOB.
3anstue Ne 12
33. [MonmumopdusM, MOIUTHIIHS, MOPPOTPOTIHSL.
34. MOHOTPOIIHBIE U SHAHTHOTPOIIHbIE MOJTUMOP(HBIE EPEXOIBI.
3anstue Ne 13
35. Kpucramimdeckue CTpyKTypbl METaJLIOB.
36. CtpykTypsl mpocThix BemecTB-HemeTauioB VIII, VII u VI rpymmn nepruoaudeckoil CHCTEMEI.
37. CTpyKTyphbl IPOCTHIX BemecTB-HeMeTasioB V, IV u Il rpynn neproauyueckoi CUCTEMBI.
38. Kpucrammyeckue CTpyKTYpbl HHTEPMETAJUTMYECKIX COSAMHEHUH.
3anstue Ne 14
39. O6mas XxapaKTeprCcTHKa KPHCTALTHYECKUX CTPYKTYp OnmHapHBIX coequaeHnit AX u XY.
40. CTpyKTypHBI THII TIepoBckHTa. [lepoBCKUTONON00HBIE CTPYKTYpbl. CEerHeTo3JIeKTPUKU U
UX KPUCTAJUINYECKHUE CTPYKTYPHI.
41. CtpykTypHBbIii THI mnuHenyd. HopManbHas u oOpalieHHast IIMHHENb.
42. Kpuctajuimdeckue CTPYKTypbl CHiIMKartoB. Mx kinaccupukamus. ATOMOCHIMKATH |
CUJIMKAThl AJIFOMUHMSI. 3aBUCHUMOCTb CBOWCTB CHUIMKATOB OT UX CTPYKTYpBI. LleonuThl.
43. O0mas XxapakTepUCTHKAa MOJIEKYJISIPHBIX KPUCTAUIOB. KoBajeHTHBIC U BaH-/Iep-BaalbCOBBI
panuycel. Koo puumeHT mioTHOCTH yakoOBKH MOJIEKYIISIPHBIX KPUCTAJIIOB.



3anstue Ne 15
44, JledeKThl KpUCTATUTMYECKON CTPYKTYphI. ToueuHbIe U TapHBIC Me()EKTHI.
45. TlpoTskennble nedekTol. Jucinokanuu.
46. [TnockoctHble W 00bEMHBIC nedekThl ((ha3bl BKIIOYCHHsSI, ITYCTOTHI, «OTPHUIATEIHHBIC
KPUCTAILIIBI»).
47. PocT KpUCTaJLIOB.
3anstue Ne 16
48. OCHOBHBIE 3TaIbl HCTOPUU PEHTICHOCTPYKTYPHOTO aHANIN3a U KPUCTAJUIOXUMHH.
49. OcHoBbl peHTreHorpaduu KpuctawioB. YpasHeHus Jlays. Tpu wmeroma mnomydeHHS
TU(GPaKIUOHHON KapTUHBI U UX UCIIOIb30BaHHE.
50. CpaBaeHne  aU(PaKIMOHHBIX  METOJIOB  M3YYCHHS]  KPUCTAIUIMYECKOH  CTPYKTYpBI
(pentrenorpadus, HeUTpoHorpadus, IEKTPOHOTpadus).

Bomnpocekl Kk kKoJI0OKBUYMY 1
OcHoBbl kpucTaiorpagpun. Cummerpus.

Onepanuu M 31eMeHTbl cuMMeTpuu. CoOCTBEHHBbIE W HECOOCTBEHHBIE BpPALICHHUS.
B3zaumoneiictBue omnepanuii cumMerpuu. ['pynma, mnopsiiok rpymmbsl, noarpynma. Cucrema
Hlenduuca, ToueyHsle rpynmnsl ¥ ux cemeicTBa. OO03HaUEHUS onepanuil CHMMETPUH U TOYEUHBIX
rpymnm B cucreMe I'epmana-Morena. Toueunsle rpynnsl HU3IIEH, CPEAHEN M BBICIIEH KaTErOpui,
npuMepbl. CBA3b 3epKalIbHBIX MMOBOpPOTOB B cucteme llleHduinca n moBopoTOB ¢ MHBEpcHEH B
cuctreme I'epmana-Morena. OpOHUTBI TOYEYHBIX TIPYII, KpPaTHOCTh OpPOUTHI  (CHCTEMBI
9KBUBAJIEHTHBIX TOUEK) U CUMMETpPHUS ee no3uiuil. beckoneunsle (IpeesbHble) TOU€UHbIE IPYTIIbI.

TpaHCHAIMOHHAsS CUMMETpPUS U KPUCTAUIMYECKasl pelleTKa, TUIbl PEeLIeTOK. DJIeMEHTapHas
A4yelika KpucTajuia (mapajuiesenune]l I[OBTOPSIEMOCTH), IapaMeTpbl 3JIEMEHTApHON SYEHKH.
Nupnexkcsl  HampaBieHWdd W TUIocKocTed B pemietke.  Kpucramwiorpadguueckue  u
HEeKpUcTaJIorpaduyeckue OInepalud CUMMeTpuHu. B3aumojeicTBue 3akpbIThIX —3JIEMEHTOB
CUMMETPUU U TpaHCHsAUuM, npumMepbl. CHUHMOHMM KpPUCTAJJIOB, MX TOJO3APUYECKUE TPYMIbI U
napaMerpsl  JJIEMEHTapHOM  suedku.  Tumbl  LEeHTpUpOBKM M pemerku  bpase.
Kpucrannorpadguueckrue ToueyHble TPYIIIBI.

OTKpbITBIE 3JIEMEHThl CHMMETPUM (BHUHTOBBIE OCH M IUIOCKOCTH CKOJIBXKEHHUs), HX
o0o3Hauenust no I'epmany-Moreny u neiictBue. B3aumopeilcTBHE OTKpBITBIX U 3aKPBITHIX
3JIEMEHTOB cuMMeTpuu. OOIIMe U YacTHbIE MMO3UIMU B dJIEMEHTapHOU sueiike. IIpocTpaHcTBeHHBIE
rpynnsl: cuMBoa 1o ['epmany-MoreHny, CBSI3b C KpUCTAIIOTpapUUeCKUM KJIACCOM M KpPaTHOCTBIO
oOrmielt nmo3umyu B siuelike. IHTepHaIMOHaIbHbIe TaOIUIIBI U COZleprKaIlascs B HUX HHPOpMaLus O
IIPOCTPAHCTBEHHBIX IPyIIax.

Bonpoce! K KOIIOKBHYMY 2
Crpykrypa

Judpakuuss peHTreHOBCKUX Jyded Ha kpuctauie. BwiBox ¢opmynsl  bperra. Tumst
MEXaTOMHBIX B3aUMOJACUCTBHM B KpuUcCTaie (METaUIMYeCKOe, MOHHOE, KOBAJIEHTHOE, BaH-IEp-
BAaJIbCOBO), UX OTHOCUTEIbHBIE SHEPTHH U HAIPaBJIEHHOCTh B MpocTpaHcTBe. [IpuHIUMIBI CTpOeHUS
KPHCTAJUIOB MPOCTBIX BemlecTB B Ilepnoanyeckoi cucreme, MeTauibl 1 HeMeTauibl. [[l1oTHEIE M
IUIOTHEHIIME IIapoBble ynakoBku B crTpykrype wmetamwios (IIK, III, OLK, TITY, I'IK),
KOA((UIIMEHTH! 3allOJIHEHUSI IPOCTPAHCTBA B 3TUX YIMAKOBKaX, BUABI M PAJAMYChl MYCTOT B HHX.
Pacnionokenne MIOTHBIX  (TUIOTHEMIIMX) CJIOEB B CTPYKTYpax METAJJIOB, IOJIMTHUIIBL.
Hectexunomerpuueckue ¢a3pl BHeapeHUs. VIckakeHus HIealbHBIX IIAPOBBIX YIAaKOBOK B
cTpykTypax MetamuioB (Zn, Cd, In, Hg). XapakTepHble 0COOEHHOCTH KPUCTAIMYECKUX CTPYKTYP
IIPOCTHIX BEHIECTB-HEMETAIUIOB: MOTHUBBI PACIIOJIOKEHUS AaTOMOB B KPUCTAJLJIE, KOBAJICHTHBIE U BaH-
JIep-BaaJIbCOBBI B3aMMOJEUCTBUs. [IpMHINI IUIOTHEHINEH YNAKOBKM C 3allOJIHEHHEM IIyCTOT B
ONMCAHUN KPUCTAIIIMYECKUX CTPYKTYp OMHApHBIX coeluvHeHui. MoHHBIE KpHUCTalsIOXUMUYECKUE
panuychl. 3aBUCUMOCTh (PM3MYECKUX CBOMCTB HMOHHBIX KpPUCTAJUIOB OT 3apsA]OB, PaJUyCOB U
PacoJIOKEHUSI HOHOB.



OcHOBBI KPUCTAJIOXUMHUHN HCOPTAaHUICCKHUX coeIMHEeHMI.

CrpoeHre u (pU3MUeCKHe CBOWMCTBA PA3IMYHBIX MoAMQUKAui yriaepoaa. Kpucramnmueckue
CTPYKTYPHl H CBOMCTBa 3JIEMEHTOB-aHAJIOTOB yriieponaa B moarpynne (Si, Ge, Sn). IIpocreiimme
crpykrypubie tunel AX (CsCl, NaCl, cdanepur, Bropuur, NiAs), UX OmMcaHHe B TEpMHUHAX
IJIOTHEHINIEH YITAKOBKH U 3aroJIeHEHUs MycTOT. HekoTophie cTpyKTypHBIe THIIBI AX>2: QIIFOOPUT U
antudmoopur, pyrwi, Cdly, CdCl,, MoS;, ux omnucaHue B TEepMHHAX YIMAKOBKH aHHOHOB M
MOCJIOMHOTO 3aMOJHEHUS MYCTOT KaTHOHaMu. KopyHIIOBBIE MOTHB B PAacIiOIOKEHUU KaTHOHOB B
NYCTOTax: MNpHHIMIBLI cTpoeHuss KopyHaa (o-Al,O3), pyomna u FeCls. Crpoenne ReOs; wu
nepoBckuta ABQOjz; omnucaHue CTPYKTypbl MEpPOBCKHTa B TEPMHHAX 3allOJIHEHUS MYCTOT
wioTHenme ynakoBku. Ilpunnunsl crpoenuss mmmueneid AByOs (mpsimas u  oOpaiieHHast),
MPUMEPBI COEIMHEHUMN CO CTPYKTYPOM IITTUHEINH.

Kpucramnuaeckune MoauduKanuu HUTpUAa OOpa, NPUHIMIBI CTPOSHWS ¥ CBOWMCTBA.
XapakTepHble KOOPJIUHAIIMOHHBIE MOJUAAPHI aTOMOB MeTaia it K.4. oT 4 go 10. MoctukoBas
(GyHKIMS JUTaHAOB M KOOPAMHALMOHHBIC TONMAAPHI (TETPAdJphl, OKTA3APBI) C OOIUMH
BEpIMHAMU B OMHApPHBIX HEOPTaHMYECKUX COEAUMHEHMSIX, IMPUMEPhl CTPYKTYPHBIX MOTHBOB W3
Takux ToJmdApoB).Cwmkarel. [IpUHIUTBI CTPOCHUS KpHCTAUIMYECKUX Moaudukanuid SiO;:
KBapua, B-TpuauMHuTa U [-KpUCcTOOAIUTa, CTUIIOBUTA. AIIOMOCHUIMKATOB. [IpWHIUIBI CTpOeHUs
[[EOJTUTOB.

[IpuHIUIIBI CTpPOEHUS MOJEKYISIPHBIX KpucTauioB. KoBalieHTHBIE W BaH-/IE€p-BaajlbCOBBI
paJnyCHhlI.

Kpurepun onenku (B 6a/1J1aX)K0JIIOKBUYMOB

- 0 6assI0B BBICTABIISICTCS CTYACHTY, €CIIU CTYACHT HE UMEET MpeCTaBIeHUs 00 00Cy)aaeMOM
pazzene JUCHUILINHBI,

- 5 0asioB BBICTABISETCS CTYACHTY, €CIIU CTYACHT UMeeT parMeHTapHbIe MpeACTaBIeHUs 00
00CcyX1aeMOM pazjielie JUCIUTUIINHBI;

- 10 6ayioB BBICTABISIETCS CTYICHTY, €CJIM CTYIEHT UMEET HETOJIHbIE MPEACTaBIeHUs 00
00CcyX1aeMOM pazjiesie JUCIUTUINHBI;

- 15 6ansioB BBICTABISIETCS CTYICHTY, €CJIU CTYJIEHT UMeeT chopMHUpOBaHHBIC, HO COJIEpIKalIHe
CYILIECTBEHHBIE MPOOEIBI MPEICTABICHUS 00 00CYK1aeMOM pa3/iene TUCIUILIUHEI,

- 20 6anoB BBICTABISIETCS CTYICHTY, €CJIH CTYJIEHT UMeeT chopMHupoBaHHBIE, HO COJIEpIKaIIHe
OTJIeIbHBIE IPOOEIBI MIPEICTaBICHUS 00 00CYK/1aeMOM pazjiese TUCIUILINHEI,

- 25 6aIIoB BBICTABIISIETCS CTY/IEHTY, €CIIU CTYJIEHT UMeeT c(hOpMHUpPOBAaHHBIE CUCTEMATUYECKUE
MpEACTaBICHHS 00 00CY)IaeMOM pa3jiesie JUCITUTITUHBI.

KonTtpouabnas pa6ora Nel.
(Obpa3zern 6bunera.)

1. Ilepeuncnure OCHOBHbIE CBONCTBA KPUCTAIIOB

2. KakuM cuMMeTpHUYEeCKUM MTPeoOpa3oBaHUsIM COOTBETCTBYIOT CIEAYIOIINE 3JIEMEHTHI

cummerpuu: 21; a, b, ¢; 62

3. Tlonp3ysich TeopeMaMu O COYETAHUAX FTEMEHTOB CUMMETPUH, ONIPEEIIUTE TOUSUHYIO
IpyNIly CUMMETPUH, 3alIUIINTE (POPMYITy, KATETOPUIO, CHHTOHUIO, BUJ CHMMETPUH,
MEXyHapoaAHbIH cumBoa 1 cumBod Lllendanca u moctpoiite crepeorpaduyeckyro
MIPOEKIHNIO, €CIU AaHO: LonepnenauKkysipHas HHBEPCUOHHON OCH YE€TBEPTOTO NopsAIKa?
Mosxet a1 ObITh KOMOMHALIUS TPU3MBI U IBYX MOHO3/JPOB?
Mosxet 1 pasb (100) ObITH CHMBOJIOM TIpOCTOM (hOpMBI Tekcadpa (kyda) - {100}7?
[TpuBeauTe MpUMEPHI 3aMKHYTBIX HIECTUTPAHHBIX MPOCTHIX (JOPM CpeTHEH KaTeropuu.
Kakoil u3 rpaHeil TeTparoHaJbHON CHHTOHUM MOTYT COOTBETCTBOBAaTh MHJAEKCHI Musuiepa
(111): orcekaromieit Ha KOOPIMHATHBIX OCsAX a, b, coTtpe3ku 1, lu2 ecmunmu 2, 1 u 1 cm?
8. Cdopmynupyiite 3aKOH IpaHHBIX YTIIOB.
9. C noMoIpko Kakux NpUOOPOB MOKHO U3MEPHUTD YIJIbI MEX]y IPaHsIMH B KpUCTaJUIax?
10. INepeuncnure OeckOHEUHBIE (MTPEAETbHBIC) TOUCYHBIE TPYIIITEI CHMMETPHH.

No ok



KonTpoabHnasi padora Ne2.

(O6paser ouera.)

1. IlpuBeaute mpUMepbl METAIIOB, CTPYKTypa KOTOPBIX HPEACTaBIsIeT cO00il TpeXcIolHyro
IUIOTHEWIIYIO IIAPOBYKO yHakoBKYy. Kak pacnosiokeHbl aTOMBbI B 3JIEMEHTApHBIX sYEHKaX
sTux MetaioB? KakoBa koopanHanus aToMoOB?

2. B xpucranaudeckoit crpykrype cocraBa AB,Cy atombl C 00pa3yroT IIoTHEHIYO
ynakoBKy. KoopauHaiimonnoe yucio atomoB A paBHO 4, a atomoB B — 6. KakoB tun
3aHATHIX IycTOT? Kakas 4acTh ycTOT 3ano0JHeHa?

3. Ilpm 1425°C xeneso umeer 00BEMOIIEHTPUPOBAHHYIO KYOHUECKYIO sSTUeiiKy (a=2,940 A).

PaccuunraiiTe mI0THOCTD *eje3a U aTOMHBIN (METaNIMYECKHil) paaunyc.

Onpenenure CIOMHOCTHIUIOTHEHIIIEH YIIAKOBKH: ... TKKK....

5. VYkaxuTe OCHOBHBIE YEPTHI, XapaKTEPU3YIOIINE KyOUUECKYIO TUIOTHEHIIIYIO IIAPOBYIO
yrnakoBKy. 300pa3ute 31eMeHTapHYI0 SYEHKY JUIs 3TOM CTPYKTYPBHI.

6. C ucnoap30BaHUEM NMPOCTEHIIICH 30HHON TEOPUHU ONMUILUTE PA3IUIHE MEKTY
AIEKTPUYECKOM MPOBOJUMOCTBIO B METaslIe (HapuMep, TUTHH) U MOTYITPOBOIHUKE
(Harpumep, TepMaHun).

7. KyOuueckas mogudukanus HJS umeer napamerp stueiiku 5,84 A, Z=4; nns
reKkcaroHabHON Momupukanuu a=4,16, ¢=9,54A, Z=3. Kakyto MoauduKammo
MPEACTaBISIIOT co00M KpucTamibl HQS, eciiu ux motHocTs 7,73 r/cm”.

8. Hamwmmmute ypaBHenue Jlays. HazoBute Tpu MeToaa nmomydeHus AupakiimOHHON KapTUHBI?

9. JIns kaKuX TUIIOB PELIETKH XapaKTEPHBI MIIOCKOCTU CKOJB3SIIIETO
oTpaxkeHus TunoB “n” u “d”? IlpuBenure npumepsl.

10. Kak Ha3bpIBalOT CBOMCTBO KPHUCTAJUIOB KOJIOTHCS IO IJIOCKOCTSM, MapajuieIbHbIM
JIEHCTBUTEIIHBIM MJIM BO3MOXKHBIM I'PaHsIM?

&

KonTtpouabnas padora Ne3.
(Obpa3zern buera.)
1. Omnpenenute, K KAKOMY CTPYKTYPHOMY THILy OTHOCUTCS KyOMuecKas 3JIeMEHTapHas sdeika
CO CJENYIOUMMH KOOpAuHaTaMu aromoB MX:
a. M:(1/200),(0%20),(00%), (1/2 % %)
b. X:(000),(1/2%0), (1/20 '), (0 Y2 %)
2. lTlepeuncnure, Kakue mpocTbie (JOPMBI B OTpaHKE KpHCTAJIa MOTYT yKa3bIBaTh Ha TO, YTO
OH 00J1aJJaeT ONTUYECKOI aKTUBHOCTBIO.
3. Monokpucramn o0To4deH B ¢popme mapa. Kak u3mMeHuTcs ero ¢popma npu HarpeBaHUM, €CIH
OH OTHOCHTCS K KyOMUEeCKOM, TeTparoHaabHON CHHTOHUU?
Uro Takoe «HecoBepIIeHHbII n3oMoppusm»? [IpuBeanure nprumepsl.
5. Kakolf cTpykTypHBI THUI TOJIydyaeTcs M3 CTPYKTYpbl KaMEHHOM COJIM B pe3yibTare
yJlaJeHus BCEX aTOMOB WJIM HOHOB OJIHOTO THUMa?
6. DHeprus KpUCTAIMYECKON PEeIIETKH HEKOTOPBIX COCTUHEHUI UMEET CIeIYIoLIe 3HAYCHHS
(25°C):
Berectso NaCl C(anmas) Cu H,O Iy CcoO,
Eyp. KJIK/MOb 774 715 302 50 42 26
a) Kakne U3 mepeunciaeHHbIX BEECTB UMEIOT: 1) MOJIEKYISIpHYIO; 2) HOHHYIO; 3) aTOMHYIO; 4)
METAJUIMYECKYI0 KPUCTAIIIMUECKYI0 pemeTky?0) Kak BIuser TMn XMMHYECKOH CBA3M MEXIy
YacTHIIAaMHU Ha DHEPTUui0 KpucTalimdyeckod pemeTku?B) Kak B3auMOCBSI3aHBI IHEPrus
KPUCTAJJIMYECKON PELIETKH U TEIMJI0Ta BO3TOHKH BELIECTB?
7. HazoBuTe TOUeUHBIE U NapHbIe Je(eKThl KPUCTANINYECKON CTPYKTYPHI.
8. Uro Takoe — CETHETOANEKTPUKH? XapaKTepHblE KPUCTAIIMYECKHE CTPYKTYpbI
CETHETORJIEKTPUKOB?
9. Ilouemy Hanuume B KpucTasuie mupod¢pexra 3acTapiseT NpearnonaraTb U HaTuuue
nbe303¢dekTa, HO He Ha060pOoT?

B




10. LlenoveyHbIil CUIMKAT POAOHUT COJEPKHUT S5 TETPAdIPOB B KPEMHEKUCIOPOIHOM paguKaie,
KaTHOHBI Kbl U Maprania (+2). Kakoit crexuoMeTpuiecKkuii COCTaB y pOJIOHUTA, €CITH
KaTHOHOB MapraHiia B 4eThIpe pa3a 0oJIblIe, YeEM KaJlbLUs?

Kputepun onenkn (B 6aj1ax):
— 10 6a1J10B BBICTABJISICTCS CTYACHTY, €CJIM BBINOJIHEHO 10 3agaHuii;
— 9 0aJU10B BBICTABIISICTCS CTYACHTY, €CJIU BBIMIOIHEHO 9 3a1aHuil;
— 8 0aJ/U10B BBICTABIISICTCS CTYACHTY, €CJIM BBIMIOJHEHO 8 3a/1aHMUIA;
— 7 0aJU10B BBICTABIIIETCS CTYJEHTY, €CJIN BBIIOJIHEHO 7 3a/1aHUM.
— 6 02JU10B BBICTABIISICTCS CTYACHTY, €CJIM BBIMIOJIHEHO 6 3a/1aHMUI;
— 5 0aJ/U10B BBICTABIISICTCS CTYACHTY, €CIU BBIMIOIHEHO 5 3a/1aHMUI;
— 4 0aJU10B BBICTABIIICTCS CTYJCHTY, €CIU BBINIOJHEHO 4 3aaHus;
— 3 0aJUI0B BBICTABIIICTCS CTYJCHTY, €CJIU BBITIOJHEHO 3 3a7aHus;
— 2 0aJUI0B BBICTABIIICTCS CTYJCHTY, €CJIU BBITIOJHEHO 2 3aaHus;
— 1 6a/U10B BBICTABIIACTCS CTYACHTY, €CJIU BBITIOJHEHO | 3agaHue;

IIpuMepHbIe BONPOCHIKOMIBIOTEPHOI0 TeCTa
1. Bun cummerpuu TOYEHHOM rpymnmel 4mm?
a) LIEHTpaJIbHbII
0) ru1aHaJIbHBII
B) TETparoHaJIbHbII
I') IUIaHAKCUAJIbHBIN
2. CHHTOHHS TOYEYHOMW rpymnmsl 4mm?
a) Kyouueckas
0) pomOHuUeckas
B) T€TparoHaJbHas
I) [JIaHaJbHas

3. Kakomy sreMeHTy CHMMETpPUHU COOTBETCTBYET IOCIIEAOBATEILHOE OTPAKEHHE B IICHTPE
WHBEPCUU U IOBOPOT Ha 120%
a) Lis;
6) JIs;
B) Jlg;
F) 63
4. Hanuyue Kakoro 3Je€MeHTa CHMMETPUU 00s13aTeNIbHO JIIsl KyOM4ecKOW CHHIOHUN?
a) 4L3;
6) [1nockocTs cUMMeETpUY;
B) LlenTp cummerpuu;
r)3L4
5. Kakue cuHroHMH UMEIOT IPSAMOYTOJIbHYIO CUCTEMY KOOPIUHAT?
a) poMOMYecKas U Kyoudeckas
0) ToNbKO KyOuueckas
B) TeTparoHaJibHas U KyOuuyeckas
') pomOuyeckasi, TeTparoHajibHasi, KyOuueckas
6. Kakoii 51eMeHT CHMMETPUHU HE MOXKET MPUCYTCTBOBATH B TOYCYHBIX I'PYIIIaX CHMMETPHH?
a) LEHTP CUMMETPUH;
0) MITOCKOCTH 3€PKAILHOTO OTPAKEHUS,
B) TPAHCIISLIUS;
T') IOBOPOTHAS OCh?

7. B kpucrammax KaKoil CHHTOHUHU T'paHb, OTCEKaloIasi Ha KOOPJIWHATHBIX OCSX a, b, €
oTpe3ku 2, 1 14 cM MOXKeT ObITh JUHUYHOMN?



10.

11.

12.

13.

14.

a) TPUTOHAJILHOMN

0) rekcaroHaJIbHOM;

B) TPUKJIMHHOM;

') KyOuueckoun

Kakoii a71eMeHT CUMMETPUH COOTBETCTBYET CUMMETPHUECKOMY NPE0OPa30BAHHIO TOBOPOT
+ mapaJuieNbHbIN epeHoc BI0JIb OCH TOBOpoTa?

a) IOBOPOTHAsI OCb CUMMETPUU;

0) BUHTOBAsi OCh CHMMETPHH,

B) 3€pKaJIbHO-IIOBOPOTHAsl OCb CUMMETPHH;

') MHBEPCHUOHHAsI OCb CUMMETPHUH

Kakue u3 nepeunciieHHbIX MPOCTHIX (HOPM XapaKTEepHBI JUIst KyOUYeCKOW CHHTOHUU:
a) Tpareunodap

0) NMMHAKOU

B) OKTadp

r) poM0031p

Kaxkoii npaBuiibHbIA KOOPAMHAIIMOHHBIM MHOTOTPAaHHUK COOTBETCTBYET K.4.=67

a) Ky0

0) TeTparap

B) OKTa3/Ip

') TEKCOKTadIp

CKOJIBKO ONMMKaUIIAX coceNiel nMeeT Kaxas cepa B reKcaroHaJIbHON TUIOTHEHIIeH
yHakoBKe?

a) 24

0) 6

B)9

r)l2

Uemy paBHO YHCIIO OKTAdAPUUYECKUX MTYCTOT B INIOTHEUIINX YIIaKOBKaX?

a) 12;

0) B 1Ba paza MEHbIIIE YUCIIA APOB;

B) B /IBa pa3a 0OJIbIIIC YKCIIA [IAPOB;

T') YUCIy 1IapOB

KakoBo uncio ¢popMyabHBIX €UHHUIL B slUEiiKe U CTEXMOMETPUYECKHI COCTaB €CIM aTOMBI
A — B LIeHTpax Bcex IpaHel KyOudeckoi sueiiku. AToMbl B — B BepinHax KyOudeckoi
SAYCUKH.

a) A3B; z=1

6) AgBg; 2=2

B) A3Bg; z=1

F) AgB3; 2=2

[Tpu pacuere 3HeprUM HOHHOW PELIETKU UCIOJIb3YyeTCsl KoHcTaHTa ManenyHnra. OT uero
3aBUCUT €€ BeIMYMHA?

a) 3apsja HOHOB

0) paarycoB HOHOB

B) CTPYKTYpBI

I') NOJIAPU3YEMOCTH

15. Jlnsg KakuX TUIOB PEIIETKH XapaKTePHBI IIOCKOCTH CKOJIB3SILIEro

16.

OTpa)KeHMs TUMOB “n” u “d”?

a) rpaHeLlEHTPUPOBAHHON KyOUUYeCKOi

0) 00bEMOIIEHTPUPOBAHHOM

B) IPUMUTHUBHOMN

r) Jr000H

VYkaxure, Kakas 4aCTh aTOMa MPUXOJUTCA HA TOJIO SJIEMEHTApHOU STYEHKH,
€CIIM OH HaXOJUTCS B BEPIUIMHE KyOUUeCKOM sSueiK.



17.

a) 1/2
0) 1/6
B) 1/4
r) 1/8

KakoBaca0MHOCTBILTOTHEMIIIEH KyOUYeCKON YIIaKOBKHU?
a) 12

0) 2

B) 4

r)3

18. Ompenenute K KAKOMY CTPYKTYPHOMY THITY OTHOCSITCSI 2JIEMEHTAPHBIC STUCHKU CO CIICTYIOIIIMHU
koopauHatamu atomoB AB: A (000); B (72 72 1%):

19.

20.

21.

22.

23.

24.

25.

a) a-W ;
6) NaCl,
B) CsCl;
r) ZnS (cdanepwur)
Kak Ha3pIBarOTCS OBMKHBIC JIMHEHHBIE 1e(EKThI?
a) BaKaHCHH;
0) IucCIOKaIuu;
B) nedekt [lloTTke;
r) neext OpeHkens
K kakomy SIBJICHHIO OTHOCHUTCS 3aMEILEHHE MarHus Ha keJie30 B CTPYKType OJMBUHA?
a) IUCIIOKAlNH;
0) nonumopduzmy;
B) H30MOp(hU3MY;
r) nedpexry Openkens?
Kak Ha3bIBalOT CBOWCTBO KPUCTAIUIOB KOJIOTHCS IO IIIOCKOCTSM, apaJlIeIbHbIM
JICHCTBUTEIILHBIM HJIM BO3MOXKHBIM TpaHsIM?
a) XpYIKOCTb;
0) u3iom;
B) IPOYHOCTH;
T') CITAWHOCTH
Kak Ha3pIBaeTcsi CBOMCTBO HEKOTOPHIX KPUCTAIUTMYECKHIX BEIIECTB, OJIarogapsi KOTOpOMY
IPOUCXOTUT MPSIMOE NMPeoOpa30BaHKE TEMIIOTHI B SHEPTUIO AJIEKTPUYECKOTO MOJs?
a) MUPO3JIEKTPUUECTBO;
0) MbE30AIEKTPUIECTBO;
B) CHAlHOCT®H;
T') IUIEOXPOU3M
Onpenenure, Kakue U3 MEPEUNCICHHBIX CHIIMKATOB HE OTHOCATCS K alFOMO-CHIIMKATaM:
a) Na[AlSi30g] — ansour;
0) KMg>[AISi3010](OH)2 — droronur;
B) LIAI[Si,Og] — criogymen;
r) (Mg,Fe,Al)3[(Si,Al)4010] (OH)24H,0— BepMuKyIHT.
CrpyKTypa KakiX METaJJIOB MPeJICTaBIIsAET cOO0M TPEXCIONHYIO TUIOTHEH-IIYIO IIAPOBYIO
YITaKOBKY.
a) Mg;
0) a-Fe;
B) Na;
r) Au
Kakue mMeTanibl UMEIOT aHOMANIbHbIE KPUCTAITHYECKHE CTPYKTYPHI?
a) Ca;
6) Hg;



26.

B) Pt;
r) Fe
YeMy paBHACIOWHOCTHIUIOTHEHIIIEH YITAKOBKH, 3a/JaHHOM MIOBTOPEHUEM OYKBEHHOM

IIOCJICA0OBAaTCIBbHOCTH ...TK.. .?

27.

28.

29.

a)2;

0) 3;

B) 4;

r) 6

Kakoii paxTop onpenensier cTpykTypy HOHHOTO Kpuctauia, K4?
a) OTHOILIEHHE PaINyCOB HOHOB

0) xoHctanTa ManenyHra

B) 3apsiJl MOHA

') MOTEHIIMAJI MOHU3ALIUU

Kakyto cTpykTypy UMEIOT OTBEp/EBILNE UHEPTHBIE I'a3bl?

a) KI1Y

6) OLIK

B) CJIOMCTYIO

T') HEMOYEUHYIO

Kem Obu1a OTKpBITa JU(PaKIUs pEeHTTEHOBCKHX JTydei Ha KpUCTaJlIax?

a) Jlay»

6) bparrom
B) PenTrenom
r) Bynehom

30.

Kaxo# Tin cBsi3u MOKHO MMpEAIIOJIOKAUTL I KPUCTAJIJIOB ITPOCTOI0 BEIICCTBA, €CIN K4

aTOMOB PaBHO 8§, a KOOPAMHAIIMOHHBIN MOIUAIP — KyO?

a) KOBaJICHTHA;
0) BogopoHas;

B) METAJTMYECKAS;
I') HOHHAs?

Kpurepum ouenku (B 0aniax):

10 021108 BBICTABISAETCS CTYAEHTY, €CIIM BbINOJHEHO 29-30 3aanui;
9 0aJ110B BBICTABIIIETCA CTYJIEHTY, ECIIM BBIIOJHEHO 27-28 3a1aHul;
8 0a/1J10B BHICTABISIETCA CTYACHTY, €CJIH BBIMOJIHEHO 25-26 3a/1aHuif;
7 6aJ1J10B BBICTABIISICTCS CTYACHTY, €CJIM BBIMOTHEHO 23-24 3a1aHuil.
6 0aJ1J10B BBICTABISICTCA CTYACHTY, €CJIH BBIMOJIHEHO 21-22 3a1aHuif;
5 6a/1J10B BBICTABISICTCA CTYACHTY, €CJIH BBINMOIHEHO 19-20 3amanuif;
4 0aJ1JI0B BBICTABIISICTCA CTYACHTY, €CJIH BBIMOJIHEHO 17-18 3amanuif;
3 0aJU10B BBICTABIIACTCS CTYJCHTY, €CIIU BIMIOJHEHO 15-16 3amanuii;
2 0aJI10B BBICTABIIIETCA CTYJIEHTY, €CIIM BBINOAHEHO 13-14 3amanui;
1 6aJ1J10B BBICTABISAETCS CTYACHTY, €CIIU BBINOJIIHEHO 11-12 3aganuid.

5. YuedHo-MeToAMUYecKOe U HH(OPMALMOHHOE o0ecTedeHue JUCIUTINHBI

5.1. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIbHON y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A5

1.

2.

OCBOEHMS TMCIUIIHHBI

OcHoBHasi iMTEpaTypa
Eropos-Tucmenko H0.K. Kpucramnorpadus u kpucramioxumus. Y HuBepcureT. «K YV »,
2005. 592c.
Aneesa JI.H., Tunenxo T.A. Kpucrannorpadgust 1 KpUCTaUIOXUMHUS: TPAKTUKYM IS
CTYZCHTOB XUMHUECKOTO (haKynpTeTa. [DneKTpoHHbIN pecypc].Omck. OMckuit
roCyJapCTBEHHBIN yHUBEp., 2013. 44c.

JonoHuTEIBHAS JIUTEPATYypa:



3. ®unaros C.K., KpuoBuues C.B., byonosa P.C. O0mias KprucTauioXumusi:

yaeOHUK.[ DnexkTpoHHbIi pecypc| CankT-IleTepOyprekuii rocy1apcTBEHHBI YHUBEPCUTET,

2018. 276 c.

4. boxkuii I'.b. Kpucramnoxumus. U3a-so MI'Y, 1960. 357c.

5. IMlackonbsckas M.I1. Kpucrammorpadus. M.: Beicuras mkoina, 1984. 375 c.

6. Ilyraues B.M. Kpucrammoxumus. [DnextpoHHbli pecypc] KemepoBckuii yHHBEpCHTET,

2013. 104 c.

7. Kpucramnoxumus. Bonpocs! u 3agaun. Meroauueckue yka3zaHusi AJis CTYyJ€HTOB 3 Kypca

xumuyeckoro ¢axynbrera. Anexuna U.E. VYa: PULL baml'V, 2016. 40 c.

5.2. [lepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «HTepHeT» N
NMPOrpaMMHOI0 o0ecreyeHnsi, HeOOXOAUMBIX IJIs1 OCBOEHMS IV CHUTIJIMHBI
1. Dnekrponnas oubauoreunas cucrema «2Ob baml'Vy - https://elib.bashedu.ru/

2.  DnexTpoHHas
https://biblioclub.ru/

oubMoTeuHas

cucreMma «yHI/IBepCI/ITeTCKaSI

oubnuorexka

OHJIAWHY» -

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aaTeabcTBa «Jlanpy - https://e.lanbook.com/
4. DnexTpoHHbIH Katanor bubnuoreku baml'y - http://www.bashlib.ru/catalogi/
5. VuuBepcanpHas ba3bl nanHbix EastView (mocTym K 3IIEKTpOHHBIM HAyYHBIM JKypHAaJIam) -
https://dlib.eastview.com/browse

6. Hayunas snextponnas Oubnuoreka - elibrary.ru (ZOCTyn K 3J€KTPOHHBIM HAYYHBIM JKypHaJIaM)
- https://elibrary.ru/projects/subscription/rus titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade./lorosop Ne 104 ot 17.06.2013 r.

JIutien3um 6eccpodnbie

8. MicrosoftOfficeStandard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. Jluueusuu

OeccpouHbIe

9. KasperskyEndpointSecurity ans Ousneca - Cranmaptabiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok aerictBus auten3uu 10 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
11. Cucrema nentpanuzoBanHoro tectupoBanus baml'y (Moodle). YauBepcanpHas o0miecTBeHHas

mmnensug GNU

6.MaTepI/laﬂbHO-TeXHI/I‘leCKaﬂ 6333, HeoOXoauMast 1Jisl OCYIIECTBJICHUSA

00pa30BaTeILHOTO MPOIecca Mo THCIUTLINHE

HaumenoBanue
CHEHUAIBHBIX
NoMeleHUuH u
noMeneHuH JJisl
CaMOCTOAITEIbHOM
padoTsI

OCHa]JIeHHOCT]) cneuraJbHbIX MOMelleHuil
U NMOMelleHU i JIS CAaMOCTOSITeIbHOM paﬁOT])l

Ilepeuensn
JIMIEH3HOHHOTO
NpOrpaMMHOT0
obecreueHmsl.
PexkBU3UTHI
NMOATBEP:KAAIOLIer
0 JOKYMEHTa

1. yueOHasi ayauTopusi

AT NpoBeIeHUsI
3aHATHH  JIEKIIHOHHOTO
THna: ayautopus Ne 405
(xumdax KOpILyC),
ayIUuTOpUs Ne311
(xumax KopITyC),
ayauTopus Ne 310
(xumax KopITyC),
ayIuTOpHs No 305
(xumax Kopmyc)

2.y4eOHBIC  ayIUTOPUH
IS MPOBeIeHUsI

Aynutopus Ne 405
Yuebnas MeOeb, y4eOHO-HaT IS THEIC roco0Ous,
JIocka,MyJabTUMeana-ipoekTop Mitsubishi XD3200U, »skpaH ¢
anektporpuBogoM 300*400cm SpectraClassic

AynutopusaNe 311
YueOHast Mebenpb, ydeOHO-HATISIAHBIE MOCOOUS, JOCKa, MPOEKTOP

Mitsubishi XD 600U, »kpan ¢ 3JekTpomnpuBoaoM Projecta
183*240cm Mattewhite

Ayaurtopus Ne 310
Yuebnas  mebenb,  ydeOHO-HArJsAHBIE  MOCOOMWS,  JIOCKa,

MysbTUMeana-mpoektop Mitsubishi EW230ST, skpan HacTeHHBIH
ClassicNorma 244*183
Aynurtopus Ne 305

YyeOHass  MeOenb,  y4eOHO-HATNIATHBIE  TOCOOMS,  JIOCKa,

1. Windows 8
Russian. Windows

Professional 8
Russian  Upgrade.
Horosop Ne 104 ot
17.06.2013 r.
JInnenszun
OeccpodHbIe

2.
MicrosoftOfficeSta
ndard 2013
Russian. Jorosop
No 114 oT
12.11.2014 I.



https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

3aHAITHIl CEMHMHAPCKOIo
Tuma: gjaboparopus Ne
401 (xmmdak KopIyc),
mabopatopuss  Ne 421
(xumdax Kopmyc).

3. ydeOHasi ayaMTOpHUA

s TpOBeIeHHUsI
TPYNIOBBIX "
HHANBHUIYATbHBIX
KOHCYJILTALMIA:
ayIuTOpus No 405
(xumdaxk KopITyc),
ayIuTOpUs Ne311
(xumdax KOpITyC),
ayIuTOpHUs Ne 310
(xumdax KOpITyC),
ayIuUTOpHUs Ne 305
(xumdax KOpITyC),
ayIuTOpus No 001
(xumdak KopITycC),
ayIuTOpus No 002
(xumdaxk KopITyc),
ayIuTOpus No 006
(xumdax KOpITyC),
ayIUTOpUs Ne 007
(xumdax KOPITyC),

ayIUTOpUs Ne 008

(xumdax Kopmyc)

4. yyeOHas ayaMTOpMA
AJISL TEKYIEero KOHTPOJIst

| MPOME Ky TOYHOI
aTTecTAalMU. ayJAUTOPHS
Ne 405 (xumdak xoprmyc),
ayauTopus Ne311
(xumpax KOpITyC),
ayIUuTOpuUs Ne 310
(xumdax KOpITyC),
ayIuTOpuUs Ne 305
(xumdax KOpITyC),
ayIuTOpus No 001
(xumoax KopITycC),
ayIuTopus No 002
(xumoax KopITycC),
ayIuTOpus No 006
(xumoax KopITycC),
ayIUuTOpUs Ne 007
(xumdax KOpITyC),
ayIuTOpuUs Ne 008
(xumpax KOpITyC),
ayIUuTOpUs Ne 004
(xumdak KOpIYC),
ayIuTOpHs No 005
(xumdax Kopmyc).

S.  nomemeHuss A
CaMOCTOATEIbHOM

paldoThI: YUTAIBHBIA 3a
Ne 1 (rmaBHBIE KOpITYC),
yuTanbHbIl  3am Ne2
(puzmat KopIyc-
yueOHOE), YUTAIBHBIA 3aJl

MynbTUMeana-poekrop Mitsubishi EW230ST, skpan HacTeHHBIN
ClassicNorma 244*183
Ayautopust Ne 001
YueOHas Meberb, yueOHO-HATISIIHBIE TIOCOOMS, JOCKa
Aynutopus Ne 002
YueOHas Mebenb, yueOHO-HATISIIHBIE TIOCOOMS, JOCKa
Aynuropus Ne 006
VYuebHas MeOenb, yaeOHO-HATIISIIHBIC TIOCOOUS, JOCKa
Aynurtopus Ne 007
VYuebHas MeOenb, yaeOHO-HATIISIIHBIC TIOCOOUS, JOCKa
Aynutopus Ne 008
VYuebHas MeOenb, yaeOHO-HATIISITHBIC TIOCOOUS, JOCKa
JlaGopaTopus Ne 401
YyeOHast Mebenb, ydeOHO-HArMAOHBIE TOCOOMS, JJOCKa, OaHs
BozsgHas, Bechl aHanmtHdeckue Leki B2104(100*0.001 T), Becs
BK-600 mabopatopmeie (600*0,01 1), cucTemHBI OJOK
kommbioTepa Pentium 4 2.0A/GigaByte GA-8LD533/512Mb/4
0.0Gb/FDD/ATX. muctumnstop [13-4.
JlaGopaTopus Ne 421
VYuebnas mebenb, yueOHO-HAMIAIHbIC MOCcOOUs, mocka, Bechl BK-
600 nadoparopusie (600*0,01r)
Aynurtopus Ne 004
VYuebnass  MeOenb,  yueOHO-HArMAAHBIE  MMOCOOWs,  JOCKa,
kommyTtatop HP  VI1410-24G, mnepcoHanbHBII  KOMIBIOTED
LenovoThinkCentre A70z IntelPentium E 5800, 320 Gb, 19" - 15
T, mkag HacteHHbIH TLKOU.
Aynuropus Ne 005
YueOHast meOenb, yaeOHO-HATTIAHBIC TIOCOOHS, T0CKa, KOMITBIOTEP
DEPONeos 470 MDi5_3450/4GDDR/T500 G/DVD+R u MoHuTOp
ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-GY, mkad
MOHTaXKHBIN NT PRACTIC 2MP47-610B/SSt450/
SKS1/8St750,59560, 00 T.316-14, mika¢ nacrenusiii TLK6U.
YuraabHblii 320 Ne 1
Hayunblit u yueOHblii hoHz, HayyHas nepuoauka, [IK (MoHOOIIOK)
- 3 wr, Wi-Fi jpmoctynm ans  MOOHMJBHBIX — YCTPOWCTB,
HeorpannueHHbIH aoctyn Kk OBC u BJl; konuuecTBO mocalo4HbIX
MecT — 76.
Yuranbublii 3271 No2
Hayunebrit u yueOHbIN hoHI, HaydHas nepuonuka, [IK (MoHOOIOK),
MOJKIIIOYEHHBIX K ceTh MHTepHeT, — 8§ IIT., HEOTrpaHWYECHHBIH
nmoctyt k ObC u BJl; konndecTBo mocagoynHbix Mect — 50.
YuraabHblii 321 Ne 5
Hayunsrit u yae6Hb1il ponn, HayuHas nepuonuka, [IK (MoHOGIO0K)
- 3 mT, HeorpaHumdeHHBIH apoctyn k OBC m BJl; kommgectBo
MOCaIOYHBIX MecT — 27.
YuraabHblii 321 Ne 6
Hayunsiit u yae6nbIil ponn, HayuHas nepuonuka, [IK (MoHOGI0K)
- 6 T, HeorpaHuueHHbll poctyn k ObC u BJl; xomnuecTtBo
nmocagoyHsrx Mect — 30.
Yuranbuslii 321 Ne 7
Hayunbrit u yae6Hb1i Qonn, HayuHas nepuonuka, [IK (MoHOOIOK)
- 5 T, HeorpaHuueHHbll poctyn k ObC u BJl; kxonnyectBo
MOCaJI0YHBIX MecT — 18.
JladopaTopus Ne 418
YuebHast wmebenp, (akcuMmwIbHBIM ammapaT Panasonic KX-
FL423RUB — 2 wmr., sH-merp pH-150MU (c roc. moBepkoii),
aBToTpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604,
99p T.207/2-15, Becwr "Ohaus" PA64C (65r, 0,IMr) ¢ mMOBEpKOi,
Becel  VIC-1500d1  (1500r. 100MI, BHemiH.KaIuOpOBKa)
ACCULAB, wuonomep HM-160MU c¢ mnoBepkol, KOMILIEKC
BonbTammnepomerpuueckuii CTA, komnsrorep B koMiuiekre DEPO
Neos 4601\lO/monutop 20" Samsung BX2035/knaB./Mbilb,
KoMITbioTep nepcoHanbHbld Nel 1.210-14/3, MarHuTHas Memianka

JInuensun
OeccpodHbIe

3.
KasperskyEndpoint
Security TUTS
OnsHeca -
CraHmapTHBIN.
Jorosop
Ne31806820398 ot
17.09.2018 r. Cpok
NeHCTBUS
JIALIEH3UU Ji(o)
25.09.2019

4, Cucrema
HEHTPAITN30BAHHOT
0 TECTHPOBAaHUS
baml'yY (Moodle).
VYHuBepcanbHas
oOlIecTBEHHAS
mmnensus GNU

5.

LinuxOpenSUSE
12.3 (x84_64)
GNUGeneralPublic
License




Ne 5 (rymanuTapHbiii
KOPITYC), YWTAJBbHBINA 3al
Ne 6 (y4eGubiii Kopimyc),
yuTaIbHBIM 3am Ne 7
(TymMaHUTapHBIH KOPHYC),
nmabopatopuss  Ne 418
(xumdax Kopmyc)

6. mnomMemenne A
XpaHeHHs! |
npopuIAKTHIECKOT0
00CJIyKUBAHUS
y4eOHOro
000py10BaHus:
nmabopatopuss ~ Ne
(xumdax Kopmyc).

416

6e3 Harpesa Tolopino — 2mT, MarHnTHas MellajKa ¢ HarpeBOM H
HaHokepamud.moBepxhG-MAG HS, wmerp-pH pH-150MU (¢
roc.moBepkoi), wmonutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K/M.1  400:1,4:3 D-Sub),
MIEPCOHANBHBI KOMIBIOTEp B cocTtaBe c/0mox/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monutop JXK"20"Bemcl.xiaBuat
ypat+wmbimb, mpuatep Canoni-SENSYSMF3010, pH-merp pH-
150MM ¢ roc.moBepkoii, cucremusiit Omok IIK (775), wmkad
cymmnbhelit  LOIPLF-25/350-GS1, (310X 310x310 MM
0/BeHTHIIATOpA.HEPXK.CTANb U(POBOH KOHTPOJEP), KOIMIECTBO
nocano4nsix Mect — 10.

JlaGopaTopus Ne 416
AToMHO-abcopOIMOHHEIH  cniekTpodoTomeTp Moxaens AA-7000,
¢upmer "umanzy”, Anoxus, 6awioH ¢ remueM Mapku A — 2 T,
BeaTmwiaiTop BEHTC 100 BKMm/*1/, ra3zoBblif Xpomato-macc-
cnektpomerp wmozens GCMS-QP  2010PIUS, xommbioTep B

COCTaBe: CHCTEMHBIH OJIOK, MOHHUTOp, KIAaBHaTypa, MBbIIIb,
kounummoHep QUATTROCUMA QV/QN-FI12WA, HoyTOyK
FujitsuLifebooKF530  IntelCorei3-330M/4Gb/500Gb/  DVD-

RW/BT/15.6"/Win7HB+0ffice, mepcoHanpHBIfi KOMIBIOTED B
komrutekte HP AiO 20"CQ 100 eu (MoHOO1IOK), anekTporunTKa Irit
IR-8200,1500BT nuamerp koHpopku 185Mm.




[Tpunoxenue Ne 1
MHWHOBPHAYKU POCCUN

®I'BOY BO «BALIKUPCKUN F'OCYJAPCTBEHHbBIN YHUBEPCUTET»
XUMHUYECKUN ®AKYJILTET

COJIEP)KAHUE PABOYEM ITPOT' PAMMBI

muctumuabl KPUCTAJUJIOXMMUS Ha 6 cemecTp

O4Hasd
(dopma o0yyeHust
Bua padorsl O0BeM THCHUILTAHBI

O6mas Tpynoemkocts auctutuirabl (3ET / gacos) 2[72
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 48

JIEKITUHA 16

MIPAKTUYECKUX/ CEMUHAPCKUX -

1a00PaTOPHBIX 32

Apyrux (TpynrnoBasi, HHIUBUIyaJIbHasi KOHCYJIBTAIIUSI K MHBIC BUIBI
y4eOHO eI TeNbHOCTH, IPEAyCMaTPUBAIOIINE pad0Ty 00yJarOIIUXCs €
npenogasarenem) (OKP) 0,2

VYueOHbIX 4acOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatomuxcs (CP) 24

Y4eOHBIX 9acOB Ha MOJTOTOBKY K
sK3ameny/3auety/muddepenmpoannomy 3auery (Konrpon)

®opma(bl) KOHTPOJIS:
3a4er 6 ceMecTp




dopma U3ydeHHUs] MAaTEPUAIIOB: JIEKLIHH,

dopma TEKYIIEero

OcHoBHas U KOHTPOJIA
NPAKTHYCCKHUE 3aHSITHUS, CCMUHAPCKHE

JIOTIOTHUTEIIbHAS yCIIEBAEMOCTH

No 3aHATHUSL, Ta0OPaTOPHBIE PabOTHI, JHTepaTypa 3aganus no (KOITOKBHYMBI
L Tema u conepkanre | camocrosTenbHas padoTa U TPYJA0EMKOCTS (B ’ CaMOCTOSATENLHOM ’
n/m wacax) pEeKOMEHTyemast paoTe CTyIeHTOB KOHTPOJIbHBIE

CTyJeHTaM (HoMepa 3 paboThI,

CIIHCKA) KOMITBIOTEPHBIC

JIK ITP/CEM JIP CP TCTHI H T.IL)

2 3 4 5 6 7 8 9

1. | Omepatmu W >IEMEHTHI 2 - 4 2 [1-7] Bbryunts VHauBHyaIbHBIH,
cummerpun.  Toueunbie  u 0003HaYCHHUSI IPYIIIOBO OIPOC
IIPOCTPAHCTBCHHBIC TITIbI

POcTp Py 5 TOYEYHBIX rpymi | cobecenoBaHue,

cumMmerpun. HaeKkcsl pedep -M

W TpaHeii. cumMeTpud 10 ['-M | KOJUTOKBUYM
U [endmucy, | cuTyallnoOHHbIE
BBITTOJIHUTH 3aJlaHusl | 3a/1a4u
o MOCTPOCHHIO
cTepeorpapuyecKux
HPOEKIIUI JIECMEHTOB
cummerpuu TI'C.

2. | Kpucrammueckas pemietka 2 - 4 4 [1-7] JlokaszaTh WHIuBUIyaTbHBIH,
1 KPHC;aHHH"eCKa“ cyliecTBoBaHue 14 | rpynmoBoii ompoc
CTPYKTYypa. AHCIIALINU.

Hfﬂycqgf KOHH%ETBa y;IHOB pEeIIETOK bpasa. | cobecenoBanue,
B pereTkax Bpas>. [MomcunTaTh  YMCIIO | KOJUIOKBHYM
Omnpeneneune yuciia (I)OpMlebHBIX CUTYallUOHHBIC
(hOopMYITBHBIX €IWHUII, CIUHUIL u | 3aJa4u
TIPUXOMALIMXCA  HA - SICHKY CTEeXHUOMETPUICCKMIA
CTPYKTYPHI.
PYIELYP COCTaB BEIIIECTB,

NIPUBEICHHBIX B

onucanui [7].

3. | Teopust mapoBbIX YMaKoBOK. 2 - 4 2 [1-7] Brrunciurs WHIuBU Iy aTbHBIH,
C”MMCTEH” [H1apOBBIX KOdQpHUIHIEHT TPYIIITOBON OIIPOC
CJIOEB. Uabl INIOTHEHUIIUX

s KOMIIAKTHOCTH  JIJIS | coOeceoBaHMme,
ynakoBok. Pemenue 3amau




Ha ONPEJENECHUE CTPYKTYPhI 'K, OLK, I'TlY u | Kom10KBUYyM
YHaKOBOK MpH pasHBIX K.4., QJIMA3HOW yITaKOBKU | CUTYaIl[MOHHBIC
C10HHOCTD YIIaKOBOK. 3aIaun
3ammce (parMeHToB. A
Pacder crenenu 3anoigHeHuUs
npoctpanctsa ().
I'omozecMuueckne PI [1-7] BeiBectr  mipenensl | MHAMBUIYaTbHBIH,
TeTCPOACCMHUICKCKHC T YCTOMYUBOCTH IPYIIITIOBOM OIPOC
CTPYKTYPHI. UIIbI
anﬁlnqgfmﬁ cBssH B CTPYKTYp  HMOHHBIX | coOece0BaHHE,
KpHCTAIITAX. Orpsist KpUCTAJIOB JUISL | KOJUIOKBUYM
CcTpyKTyp. a) MoOHHBIIN THUI Pa3IuYHbIX 3HAYCHHI CUTYallMOHHBIC
cBs3u, cBoiicTBa. Pacuer K.4. 3a1a4u
SHEPIUM  KPUCTAIUINYECKOU Pemenue 3amau [7]
peLIeTKH. 0)
Mertannuaeckas CBS3b.
OcoGeHHOCTh CTPOCHUS
MCTAJUIMYICCKUX KPHUCTAIIOB.
B) Cuiibl BaH-ACp-BaajibCa 1
KpUCTAJLJIbI C BaH-ACp-
BaaJIbCOBBIM
BSaHMOﬂeﬁCTBHCM.
Ilonstne 06  aTOMHBIX, [1-7] N3yunth WHauBryaIbHBIH,
WOHHBIX M 3((eKTHBHEIX COBPEMECHHBIC TPYIIIOBON OIPOC
panuycax. MeTo bl ux METO 6
B JIBI s | cobecenoBaHue,
OIIPEACIICHUA. JINSTHUC
MONAPH3AIMN HA CTPYKTYDY onpeenaeHus KOJUIOKBUYM
KpHCTaJIOB. HWOHHBIX, CUTYallUOHHBIC
METAJUTMYECKUX U | 3a7a4u
BaH-JIeP-BaaIbCOBBIX
pagnycoB.
duznueckue CBOMCTBA [1-7] HSy‘—II/ITB I/IH)II/IBI/I}IyaJ'IBHBH\/'I,
I;IPHCTaMOB' o CTPYKTYpPHO- IpYIIOBOMH OIPOC
BJICHUA H30MO n3Ma H
HomMopdH3Ma P YyBCTBUTEIHHBIC cobecenoBaHue,
CBOMCTBA KOJUIOKBUYM
kpuctaioB. OcoOble | CUTyallMOHHBIE

CBOMCTBA:

3a1a4u




CIIAaHOCTD.

DNEeKTPUYECKUE

CBOICTBA:

MbC303JICKTPUUCCKHUC,

IMUPOSICKTPUUCCKHUC.

Onruueckue

CBOICTBa

KPHUCTAJJIOB.
PeanbHbie KPHCTAJLIBL. 2 [1-7] Boryuutsb BHJIBI v | UHIuBHIyaIbHBIN,
Knaccudukamus  nedexros CBOICTBa TOYEYHBIX IPYIIIOBOT OIIPOC
CTPYKTYpBL. Toueunsie (mapHBIX) W JUHEHHBIX

cobeceoBaHue,

Te(PEeKTHI. Jlucmokamuu. neeKToB
OCHOBHBIE TIPEJICTABIEHHUS O KPHCTAJLTMYECKOH KOJIIOKBUYM
pocte kpucraia. PeanbHbie CTPYKTYPBIL CUTYallUOHHBIE
(GOpMBI  pocTa KPHCTAIIOB. Maremaruueckas OUEHKA | 337a4u
Makpockomnuueckue HCKaKCHUH, BbI3BAHHBIX
IeeKTHI. DIATAKCHSL. IUCIIOKALUEN —

PUMEPBI, pelieHune

3aja4.
CrpykrypHast XUMUS 2 [1-7] Boisectu cocrabl | IHAWBUAYaIbHBIM,
cunkatoB. Knaccudukarms KPEMHEKUCIOPOJHBIX TPYIIIIOBOI OMPOC
IC/IprKTyp _ CHJIMKTOB. paauKagoB B COBECENOBAHNE,
30BaJICHTHBII u 3aBHCUMOCTH oT
reTepOBaJICHTHBIN CTpYKTyphl ~ cunukara, | KOJJIOKBUYM
H30MOPQH3M B CHITHKATaX. Hayuutscss  onpeapensate | CHTYallMOHHBIC
3aBUCHMOCTh  (DU3UUECKHUX BHJl CUIMKaTa IO €ro | 337a4u

CBOHCTB CHJIMKAaTOB OT HX
crpoenns. Ilpupomueie u
CHUHTETHYECKHE LIEOTHTHI, HX
CTPYKTYpa, IPUMEHEHHE

(bopmyrre.

Bcero yacos: 72

16

32

24




[Tpunoxenue No 2
PeHTHHT — IUVIaH JUCHMILJIUHBI

Kpucranaoxumusanporpamma fakajaBpuara
Hanpasaenue 04.03.01 Xumus
Kypc 3, cemecTp 6

Buasi yueOHoit nedareanHoctu | bamn 3za Yucno banner
CTYAEHTOB KOHKPETHOE 3aJjaHuH 32 MunuManbHelli | MakcuManbHBIH
3aJaHue ceMecTp
Moayas 1
Texkyumuii KOHTPOJIb
1. AynuropHas pabdora 5 1 0 5
2. KonrtponbHas padota Nel 10 1 0 10
3. . KouTponpsHas pabora Ne2 10 1 10
PyO0exHblii KOHTPOJIb
1. KomsiokBuym 25 1 0 25
Mopayas 2
Texkyuui KOHTPOJIb
1. AynuropHas paborta 5 1 0 5
2. TecToBBIi KOHTPOIH 5 2 0 10
3.Kontponbnas padora Ne3 10 1 0 10
PyOexHblii KOHTPOJIb
1. KonnokBuym 25 1 0 25
IoompureabHble 6B
1. CryneHueckas oJluMIHaga 5
2. IlyOnukanus crated 5
3. U3rorosnenue Mmoaenei
KpHCTAJUIOB
IocemaeMocTh (0a/J1bI BBIYUTAITCS U3 0011el CyMMBbI HAOPAHHBIX 02J1710B)
1. TlocemuieHue JEKIUOHHBIX 0 -6
3aHATUN
2. Tlocemenne MpakTUUECKUX 0 -10
(ceMuHApCKUX, TAOOPATOPHBIX
3aHATHI)
HTOroBplii KOHTPOJIb

1. 3auer | | 60 110




