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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[enbto ocBOEHUS AUCHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-1. CrocobeH aHanM3uMpoOBaTh M HMHTEPHPETUPOBATH PE3YIbTAThl XHMUYECKUX
9KCIIEPUMEHTOB, HAOIIOCHUI U U3MEPEHUI.

— OIIK-3. Cnoco0eH NpUMEHSTh PacCUYETHO-TEOPETUUYECKHE METOABl Uil H3y4YEeHUs
CBOICTB BEIIECTB U MPOIIECCOB C UX YYACTHEM C UCTIOJIb30BAHUEM COBPEMEHHOM BRIYUCIUTEIHHON
TEXHUKHU.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETCHIIUMN:

HOIIK-1.1. CuctemMaTU3UpyeT U aHATU3UPYET PE3yIbTaThl XUHMHUYECKUX IKCIIEPUMEHTOB,
HaOJII0/IEHU I, U3MEPEHUH, a TAK)KE PE3y/IbTaThl pACYETOB CBOMCTB BELLIECTB U MAaTEPHAJIOB.

NOIIK-1.3. ®opmynupyeT 3akiiO4YeHUss MW BBIBOJALI 110 pe3yjibTaTaM aHallu3a
JUTEPATypHBIX JaHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACYETHO-TEOPETHUECKUX paldoT
XUMHUYECKON HAIpaBIEHHOCTH.

NOIIK-3.1. [IpuMeHsieT TEOpeTUYEeCKHe M MOIYIMIIMPHUUECKUE MOJEIU MPH PEUICHUU
3aJ1a4 XUMUYECKOW HAIpaBIECHHOCTH.

2. 33}13‘11/1 OCBOCHHUA TUCHHUIIIMHBI

OcBoeHue OOIMMX MPUHIUIIOB ONUCAHUS KPUCTAUIMYECKUX CTPYKTYp, TEOPUHU
BOKHEHIINX  KPUCTAUIOXUMHUYECKHUX  SBJICHHM W OOOONICHHOHW  KPHUCTaNIOXWMUH,
paccMaTpuBaroleil MHOrooopasue KOHICHCUPOBAaHHBIX (a3 C pa3TuYHON CTPYKTYpOid, U3yUYeHHE
(UBUKO-XUMHYECKUX METOJIOB UCCIICIOBAHUS KPUCTAILIOB, B TOM UHUCIIE:

— OCBOGHHE CHMMETPHIHOIO ammapaTa OMNHCAHUS MOJEKYJ, KpUCTAUIOB U
KPUCTAIIMYECKUX CTPYKTYP;

- W3y4EHUE BOIPOCOB, CBA3AHHBIX C OKCIEPUMEHTAJIBHBIM  OMpEIeTICHUEM
KPUCTAIIMYECKUX CTPYKTYP;

- paccMOTpEeHNE XMMHYECKOM CBSI3U B KPUCTAILIAX;

- 3HAKOMCTBO C OCHOBHBIMH KAaTETOPHUSIMH TEOPETHUUYECKOW KPUCTALIOXUMHH U
COOTHOIIEHUEM MEXITY HUMU,

- U3YYEeHHUE CTPYKTYPHBIX OCOOEHHOCTEH pa3NUYHBIX KIIACCOB XHUMHUYECKHX
COETMHEHUH U UX B3aUMOCBS3U C PUZNKO-XUMHUECKUMHU CBOMCTBAMH KPUCTAIIJIOB,;

- paccMoTpeHue COBPEMEHHBIX METOJIOB KPUCTAJUIOXUMHUYECKOTO

MPOrHO3UPOBAHMUS.
3. MecTo aucuMnIuHbI (MOAYyJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
Juctunnuaa otHOcUTCA K biioky 1 «Jlucuurimuael (MOLYITN )
JlucuuIuinHa OTHOCUTCA K 4acTH 00pa3oBaTesIbHOM Iporpammsbl, (GopMupyemoin
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH, IBISIETCS 00S13aTEIbHOM /1711 U3y4EHUS.
4. CemecTp(bl) ocBOeHHs M popMa(bl) IPOMEKYTOUHOM ATTECTALMM MO JUCHUIINHE

Cemectp 5, 5K3aMeH.

5. Bxoanble TpeOoBaHMS 111 OCBOEHUSI TUCUMIIIMHBI

Jlis  ycHemHoro OCBOEHHUS JAUCHUIUIMHBI TpeOyloTCsl pe3ynbTaTbhl OOy4YeHUus 1o
CJICAYIOIIMM JAMCUUIUIMHAM: HEOpraHuveckas XUMusl, pU3nuecKasi XuMusl, JTUHeHHas anredpa u
aHAJIUTUYecKasi TeoMeTpus, Gu3nKa.

6. SI3bIK peanuzanuun

Pyccknit



7. O0beM TMCHUIIIHHBI (MOTYJIA)

OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI COCTABISIET 4 3.€., 144 qaca, U3 KOTOPBIX:
— mexnud: 32 4.;
— IPAKTUYECKUE 3aHATHUSA: 32 U.;
B TOM YHCJIC TPAKTHYECKAast MOATOTOBKA: 16 4.
OO0BbeM caMOCTOSTEIILHON padOThI CTY/ICHTA ONPeAeicH YICOHBIM IIAHOM.

8. Couepmaﬂne AUCHUIIJIUHBI, CTPYKTYPHPOBAaHHO€ 110 TEMaM

Tema 1. IIpeomem, 3a0auu u 0CHOBHbBIE NOHAMUA KPUCHATNTOXUMUU

IIpeamer u 3amaun KpucTauIOXUMUU. KpHUCTauUIOXMMUS KaK 4acTh XMMUU U KaK METOJ
UCCIICIOBAaHUS. XUMMUYECKMX BemlecTB. Kpucramnnueckas CTpykTypa U CHocoObl €
MOJICJIMPOBAaHUS (JUCKPETHBIE M KOHTHUHYaJbHBIE MOJIEIM, CTAaTUUYECKHE U JUHAMUYECKUE
mognenun). Kpucramnmmueckoe BemiectBo. OCHOBHbIE CBoMcTBa KpucTaiaa. OCHOBHBIE 3aKOHBI
kpuctamorpadpuu. IlpocTpancTBeHHas (TpaHCIALMOHHAS) peIIeTKa Kpuctauia u  eé
JJIEMEHTapHasl siueKa.

Tema 2. I'pynnot cummempuu u cmpyKmypHbsle Kiaccol

ITonsaTs 0 cuMMeTpuu. 3aKpbIThIE AEMEHTB CHMMETPUH. B3aumoneincTBue 31eMEHTOB
cummeTpuu. 32 Buaa cuMmMmeTpuu. [loHsTre ToueyHoi rpymisl, UX kinaccudukaus, n3o0paxeHue
Ha crepeorpaduueckorr npoekuuu. IIpocteie ¢opmbl kpuctamioB. OOo3HaueHHE TPyl
cummetpuu 1o Llengaucy. Kpucramiorpadudeckne KOOpAHHATHRIE CUCTEMBI. MeXIyHapOIHBIC
0003HaueHMsI KJIACCOB CUMMETpUH (cuMBoJiuKa ['epmana-MoreHa).

OTKpBITBIE 3JIEMEHTHl CHMMETPUHU. BUHTOBBIE OCH, INIOCKOCTH CKOJIB3SIIIETO OTPAKEHUS.
B3anMonelicTBue 3aKpbITHIX M OTKPBITBHIX ONEpaliil CUMMETpUN KpHUCTala MEXIy coboil u ¢
TpaHCIAUUsAMU perieTku. Tunsl pemerok (Tunsl bpass). Ctpykrypsl bpasa. IIpocTpancTBeHHBIE
(pemopoBckue) rpynmnbl CUMMETpUH, WX Kiaccudukanus U o0o3HaueHue. OOIIME U YacTHBIC
IIPaBUJIbHBIE CUCTEMBI TOYEK.

Tema 3. Oowan Kpucmanioxumus

Turbl XUMHUYECKOH CBSI3U B KpUcTaJIax. MloHHas MOJIeNb KpUCTaia U SHEPTUS] PEIIETKH.
VYpaBuenue bopna-Jlanne u bopna-Maiiepa. [{ukn bopna-I'aGepa. KoBaneHTHbIe KpuCTaUIbI.
[TpaBuno IOM-Pozepu. Momnekymnsipabie KpUCTaIIbl. MeTauimueckiue KpUCTauIbl.

I'omo- u rerepomecMUYHBIE CTPYKTYpBl. XapakTep KPUCTAUIMYECKOW CTPYKTYpHI.
KoopanHanyoHHble, OCTPOBHBIE, LIETIOYEYHBIE, CIIOUCTHIE, KAPKACHBIE CTPYKTYPBI.

Onucanve CTpyKTyp B TEpMHHAxX IUIOTHEMIIMX 1m1apoBbix ymakoBok (IIIIIY).
Koopaunanuonnsie yncia u nyctotsl B [TIITY. Crnoitrocts TTHTY. KoopauHaiimoHHBINA TOTUIAP
Y KOOPJAMHALIMOHHOE YHCIIO.

Kpucramnoxumuueckre paanycsl aroMoOB. MeTaIUIMYECKHE W HOHHBIE PaJNYCHI.
Koo duuneHT mIoTHOCTH YNAKOBKUM METAJUIMYECKMX W MOHHBIX KpucTauioB. OOmias
XapaKTEePUCTUKA MOJIEKYJSIPHBIX KpUCTaIuIoB. KoBaneHnTHbie 1 BaH-aep-BaabCOBBI paInyCHI.

Tema 4. Ocnosnvie kKamezopuu meopemuyecKoll KpUCMaiioXumuu

Mopdotponus. Kpurepun ycroitumBoctH cTpykTypHoro tuma. IIpaBuna Marnyca-
[onpammuara, [onunra (nonnsie kpuctamwibl). [Ipasuna FOma-Pozepu, ['puma-3ommepdensda,
[Tupcona (KoBaJleHTHbIE KPUCTAILIIBI).

CrpykrypHas romosiorus. @a3pl BblUMTaHHA W BHeapeHus. llceBmocummerpusi.
IIpon3BOHBIE U BBIPOKIECHHBIE CTPYKTYPHI.

[Momumopdusm u nomurunusM. Knaccudukanmsa nomumopduzma. da3oBbie MEepPexobl.
MexaHu3M nomuMop(HBIX MpeBpaleHUi.

Wzomopdusm. Tumsl uzomopdusma. IlpaBunma wuzomopdusma. TBepasle pacTBOPHI
3aMEILEeHNs], BHEAPECHUS U BBIYUTAHUSA.

Hedextsr B kpucramuiax. Kinaccuduxanus nedpexros. Toueunsle nedextsl. Bakancuu u
Mexy3enbHble aToMbl. Jledektsl LlloTTku u @penkens. [lonsarue nucnokanuu. ['eomerpuueckue
CBOMCTBA JAUCIOKAIIUH.



Tema 5. Basicueiimue cmpykmypHsle munbut

[Ipocteie BemecTBa. Kpucramimmueckue CTpyKTypbl HPOCTBIX BEIIECTB — HEMETAJUIOB.
Tunuuneble CTPYKTYphI METAIIIOB. I3MEHEHUE XapakTepa CTpyKTyphl B rpynnax Ilepuoanueckoit
CUCTEMBI, CPAaBHEHUE CTPYKTYP, OTHOCAIIUXCS K Pa3HBIM Ipynnam (MpaBujio OKTETa).

OOmast  xapakTepUCTHKAa KPUCTAUIMYECKUX CTPYKTYp OHHApPHBIX  COCTUHEHUH.
Kpucrannnueckue CTpyKTypbl HHTEPMETAIUIMYECKUX coeAnHEHUH. Kpucraminueckue CTpyKTypbl
OuHapHbIX coenuHeHuil AX, onuceiBaemble B TepMuHax [1IIIY (aHMOHHBIE YIIAKOBKH U KJIaJIKH).
OO0mas XapakTepuCTHKa KPHUCTALIMYECKUX CTPYKTYyp OuHapHbIX coenuHeHnid AX u XY.
[Tpumepsl CTPYKTYp pa3inudHoro xapakrepa. Kiacrepsi.

CTpyKTypbl COJEH KUCIOPOACOIAEPKANX KUCIOT U CIOXKHBIX OKCUIOB. CTPYKTYpHBIi
TUI nepoBckuTa. [lepoBckuTono00HbIe CTPYKTYphl. CTPYKTYpHBIN TUIl mnuHenu. HopmanbHas
U oOparnieHHas mnuHesb. epputsl u ux cBoiicTBa. Kpucraminueckue CTpyKTypbl CHIMKAaTOB. Ux
KJaccupukanus. AJTIOMOCHIMKATBI U CUIIMKATHI AIFOMUHUS. 3aBUCUMOCTD (PU3NYECKUX CBOWCTB
CUJIMKATOB OT UX CTPYKTYpHI. LleoauTsl.

Tema 6. Ilpuknaonvie acnekmul KpucmaiioxXumuu

3aBHCUMOCTh (DU3MYECKUX CBONCTB KPUCTAIJIOB OT HX CTpoeHus. MexaHudyeckue
(TBEepAOCTh, CHANWHOCTb, BONHUKOBAaHHUE), ONTHYECKHUE (IBYJIYyUEHPEIOMIIEHHE, ONTHYECKas
AKTUBHOCTb, [TOKA3aTesb MPEIOMIICHHUS ), dNIEKTpHUECKUe (Mbe30-, MUPO- U cerHeTo-3((HEeKTh) U
MAarHUTHBIE CBOMCTBA.

CoBpeMeHHbIE UCTOYHUKH KPUCTAUIOXMMHYECKON HH(popmanmu. ba3bl CTPYKTYpHBIX U
peHTtreHorpaduyecKkux JaHHbIX. Bo3MoxkHOCTH CTpyKTYypHOTrOo aHaiu3a. [IpoOiemMbl coBpeMeHHOM
KPUCTAJUIOXUMUHU.

9. Tekyumuii KOHTPOJIb MO AUCUHUIIUHE

Texymuil KOHTpOJIb 1O AMCLHUIUIMHE IPOBOJUTCS IIyTEM KOHTPOJIA IOCEIAEMOCTH,
OLCHUBAHUWA TCCTOB 110 JICKIMOHHOMY MAaTCpUaly, OTBECTOB U 3a11aH1/1171 Ha CCMUHApPCKUX 3aHATUAX,
IIPOBEJCHUS [JIBYX YCTHBIX KOJUJIOKBUYMOB, BKJIIOYAIOIIUX TEOPETUYECKUE BOIPOCHl U
MPAKTUYCCKUC 3adaHuA, 3allUTbl HWHIAWBUAYAJIBHOI'O 3adaHUs B (bopMe MMpeaACTaBJICHUA
Ipe3eHTalMU U PUKCUpyeTCs B (popMe KOHTPOIbHOM TOUKM HE MEHEe OJIHOTO pa3a B CEMECTp.

B kypce ucnonb3yercst 6amIbHO-PEUTUHIOBAs CUCTEMA OLEHKU 3HAHUU.

No Buas! koHTpOIA Maxcumanpioe
KOJINYECTBO OaJIOB

1 | Pabora Ha cemuHapax 60

2 | BoinosiHeHMe 3ajaHUi ceMUHapa 35

3 | BolnosiHeHME TECTOBBIX 33J]aHUI 10 JICKIIMOHHOMY MaTepHaTy 38

4 KomnmokBuym 1 «3akpbIThie 371€MEHTBI cuMMeTpun. CUMMeETpHs 45
MOJIEKYJI U MHOTOT'PaHHUKOBY

5 KomnnmokBuym 2 «OTKpBITBIE 3JIEMEHTH CUMMETpUH. CUMMETpHs 45
KPUCTAIMYECKUX CTPYKTYP»

6 WnpuBuayanbHOe 3a7aHHE€ MO ONMCAHUIO KPUCTATMYECKON 30
CTPYKTYPBI

7 | PeliTHHT TeKyIIero KOHTPOJIsI 253

Jlist TomycKa K 9K3aMeHy HeOOXO0JMMO TTOTYYUTh OI[EHKY TeKYIIeT0 KOHTPOJIS 3HAHUH U
HaOpatb 127 6amnoB (50% 6amioB OT pelTHHTa TEKYIIET0 KOHTPOJIs)

10. Mops1ok MpoOBeaeHUsI U KPUTEPUH OIIEHUBAHUS MPOMEKYTOYHOM aTTeCTALUH

JK3aMeH B IMSTOM ceMecTpe TMPOBOAUTCSI B YCTHOW ¢Qopme 10 Oumneram.
DK3aMeHAIMOHHBINA OUJIET COCTOUT U3 IBYX 4acTeil. [IpogomkurensHOCTh K3ameHa 1,5 gaca, u3
HUX | yac Ha MOArOTOBKY OTBeTa, 30 MUHYT Ha YCTHBII OTBET.



[epBast wacTh comepkut aBa Bompoca, nposepstomme MOITK-1.1 u MOIIK-1.3. OtBet Ha
BOIIPOC MepBOM 4yacTu naércs B pa3BépHyToil dopme. ComepkaHue BOIPOCOB COOTBETCTBYET
COJICPKAHUIO JUCHIHUIUIAHBI (11.8).

Bropas gacte comepxut 3amanue, nposepsitoniee MOIIK-3.1, u opopmiennoe B BHIE
IIPAKTUYECKOI0 3aJaHUsl.

Hpumepbt IK3AMEHAUUOHHbBIX ounemoes

Dk3aMeHaMoHHbII Onter Nel

1. [Tonstue o cummerpuu. CummerpuuHas Gurypa, CHMMETPHYHOE IIpeoOpa3oBaHUE.
Uewm paznuyaroTcst onepanuu CHMMETPHUH 1epBOro u Broporo poaa? Ilepeuncnure nx. [louemy B
KpHUCTaJIJIaX BCTPEYAIOTCS IOBOPOTHBIE OCU CTPOTO OIPEIEIICHHBIX OPSAIKOB?

2. Kpurepun ycroitunBoctu crpykrypHoro tuna. I[Ipasuina Ilonuara. Bo3zMoxHO 11
npuMeHeHue mnpasuin Ilomunra (ecinm, na, TO Kakux), AJs CTPYKTYp C CYILIECTBEHHOH [oJel
KOBAJICHTHOCTH CBSI3H.

3. BeiBenuTe mosiHbli HAOOP 37€MEHTOB CUMMETPHUM, HAHECUTE UX Ha MPOEKLHIO,
OTIpeNIeNIUTE KATETOPHIO U CHHTOHHIO, 3alUIINTe 0003HaueHHe Kiacca cummerpun no lendmucy
u ['epmany-Moreny ayist TOYEYHO TPYIIIBL:

OK3aMeHaIMoOHHbIH OueT No2

1. ToueuHble TPYMIBI TeOMETPUUYECKUX GUTYp U MoJeKysl. CUMMETpHs IPaBUIbHBIX
MHOTOTPaHHHUKOB. [Tops0K 3amucu 351IeMEHTOB CHMMETPHUH B CUMBOJIMKE bpasa. Kak onpenenutsb
HAJIMYUE B TUNIOCKOM U 00beMHOM (hUType IeHTpa CUMMETPHH?

2. M3omopdusm.  Tumbl  nzoMopdusma.  Onummre  BO3MOXKHBIE — CXEMBI
reTepOBAJIEHTHBIX 3aMelIeHNH 0e3 n3MeHeHHs OOIIero Ynciia aTOMOB B 2JIEMEHTAPHOH siueiike.
3. 3anuiuTe MPOCTPAHCTBEHHYIO TPYIIY KPUCTANIMYECKOW CTPYKTYyphl B

CHMBOIJIUKEC FepMaHa-MoreHa, OMNpCACIINTC KAaTCrOpur0 W CHHIOHHIO, UCIIOJIB3yd IPOCKIHIO,
I/1306pa3I/ITe OJICMCHTBI CUMMCTPHHU Ha (1)0He PAaCIIOJIOKCHUA aTOMOB!

A + [Tapamerpei
O‘ O aveiiki:
‘ azb#c
a=f=y=90°
OB @ +0 —— 1 —
Koopauuars
YA ATOMOB:
O A 0,0,0
+ 1/2,1/2,0
»Y B 1/2,0,

0,172,

Kpumepuu oyenusanus

MaxkcumanbHbIi 6amn 3a sx3ameH — 140, 1 u 2 Bonpoc oneHuBaercs B 50 6amios, 3 Bonpoc
— 40 G6amoB. O6muii 0am 3a HK3aMEH BBICTABJISETCS] CyMMHPOBaHHEM 0aJlIOB, MMOJYYEHHBIX Ha
OTBeTHI HA 1, 2 1 3 BONPOCHI.

Kpumepuu oyenueanus 1 u 2 6onpocos:

50-42. Tlonublii 6e30mMOOYHBIA OTBET C MPABUIbHBIM TNPUMEHEHHUEM MOHATUH H
OTIpeNIeNIeHNH, C TPAMOTHBIM HCIIOJIb30BaHHEM HEOOXOTMMBIX TEPMUHOB U TIOHSITHH.

41-33. IlpaBuibHBIMA U TOCTATOYHO TOJIHBINA, HE COAEP)KAIMNA CYIIECTBEHHBIX OLIMOOK
otBeT. O1eHKa MOKET ObITh CHU)KEHA 32 OT/IEJIbHbIE HECYILIECTBEHHBIE OIINOKH.



32-24. HenoctaTo4HO MOTHBINA 00bEM OTBETa, HATUYHME OIIMOOK U HEKOTOPBIX TPOOETIOB B
3HAHUSX.

24-16. HeronHbII 00beM OTBETOB, HATHMYKE OMTHOOK U IPOOEIIOB B 3HAHUSX.

15-0. OrcyTcTBHE HEOOXOAMMBIX 3HAHHM, OTPHIBOYHBIN, TOBEPXHOCTHBIN OTBET.

HtoroBasi oIeHKa OIpeaenseTcss Kak CyMMHpOBaHHWE Oa/uloB 3a OTBETHl Ha 3
9K3aMEHAIIMOHHBIX BOIPOCA.

Kpumepuu oyenusanus 3 eonpoca:

40-34. BepHo onpeenéH U 3allicaH B YKa3aHHON CHUMBOJIMKE IOJTHBIM HAOOP 3JIEMEHTOB
CUMMETpPHH, BCE HIIEMEHTHI 0003HAYEHBI, OTIPE/IEeIeHA KaTETOPHs U CHHTOHUSI.

33-27. HeBepHo omnpenenéH ouH U3 YKa3aHHBIX ITyHKTOB.

26-20. HeBepHO ompeienéH Wi OTCYTCTBYET OMH U3 YKAa3aHHBIX ITYHKTOB.

19-13. HeBepHo onpezeneHbl UM OTCYTCTBYIOT /IBa U3 YKa3aHHBIX TYHKTOB.

12-0. HeBepHo onpeneneHbl WM OTCYTCTBYIOT TPH U3 YKa3aHHBIX MyHKTOB.

Pe3ynbTathl  OUCHUIUIMHBI  ONPENENSAIOTCS  OLIGHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YIOBIIETBOPUTEIIBHOY», «HEYIOBICTBOPUTEIHLHO». MTOroBas OIEHKA YUYWUTHIBACT PE3yJIbTAThI
JK3aMeHa U PeUTHHTa CeMeCTpa: CyMMapHBbIi pedTHHT Kypca — 393 Oarna.

CooTBeTcTBHE 06aITOB SK3aMEHAIIIOHHON OLICHKE:!

393 — 314 6anoB — «oTnuuHO» (80%)

313 — 255 GaioB — «xopomo» (65%)

254 — 197 6annoB — «yn0BIETBOPUTENBHO» (50%))

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBIN yueOHBIN KypC 110 AUCIHUILIMHE B 3JIEKTPOHHOM YHHBepcuTeTe «Moodley
- https://moodle.tsu.ru/course/view.php?id=26193

0) Mumiennna JIL.LH., Cemonunna JI.A. Kpucramnoxumus. YMII s cTyaeHToB
XUMHYecKoro ¢akynbrera. — Tomck.: U3natensckuit JJom TI'Y, 2016. — 48 c.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:

— EropoB-Tucmenko 0. K. Kpucrammorpadus u xpuctammmoxumus / FO. K. Eropos-
Tucmenko ; MockoBckuii roc. yH-T uM. M. B. JlomoHocoBa, ['eonornueckuii dak. — 2-¢ U3, —
Mocksa : K1Y, 2010. — 587 c.

—Epemun H. H., Epemuna T.A. Heopranuueckass xpucrauoxumus. Kuaura 1.
@yHIamMeHTanbHble OCHOBBI M OHATHA. Mocksa : K/[Y, YHusepcurerckas knura, 2018. — 394 c.

— Miromnep V. CrpykrypHasi Heopranuueckass xumus. Jlonronpynueiii | M3naTenbckuii
Hom «uTtenmnext», 2010. — 352 c.

— VYpycor B. C., Epémun H. H. Kpucramnoxumusa. Kpatkuii kypc. M. : MI'Y, 2010.
— 256 c.

0) IOTIOJHUTEIbHAS JIUTEPATYpa:

— boxkuii I'. b. Kpucramnoxumus. — M. : Hayka, 1971. — 400 c.

— VYpycoB B. C. Teopernueckas kpucramioxumusa. — M. : U3patensctBo MI'Y, 1987.
—272c.

B) pecypchl ceti HTepHeT:

— Crystallographic and Crystallochemical Database for Minerals and their Structural

Analogues http:// database.iem.ac.ru/mincryst/

— Munepanorudeckas 6a3a nanubix http://web.wt.net/~daba/Mineral/index.htm

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO pacmpoCTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:


https://moodle.tsu.ru/course/view.php?id=26193
http://database.iem.ac.ru/mincryst/
http://web.wt.net/~daba/Mineral/index.htm

— Microsoft Office Standart 2013 Russian: naket nporpamm. Britoyaer npuinoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JOCTYIHBIE oOavHble TexHosoruu (Google Docs, SIHaexkc AuCK U T.11.).

0) nHPOPMAITMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas 6ubnuoreka (penozurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3BC Koncynbrant ctyaenTa — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpait — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTopun Uil IPOBEICHUS 3aHATUM JIEKIMOHHOTO TUIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHUM CEMHUHApPCKOIO THIA, WHIAWUBUAYAJIBHBIX H
IPYIIIOBBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOHN aTTECTALUH.

ITomerieHust U1l caMOCTOSITENILHOW pabOThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpelay U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspadorunkax

Mumenuna Jlrogmuna HukonaeBHa, kKaHI. XUM. HayK, IOIEHT, Kadeapa HEOPTraHUYECKOM
xuMud HanmoHansHOTO uCCIenoBaTenbCKOoro TOMCKOTO TOCYAapCTBEHHOTO YHHBEPCHTETA,
JIOIICHT.
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