


1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OcBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-1. CnocobeH aHaIM3UPOBaTh, HMHTEPIPETUPOBATh MU 0000IIATH pPE3YIbTATHI
SKCIIEPUMEHTAIBHBIX M PACUETHO-TEOPETUYECKUX PAO0OT XUMUYECKOW HAIIPAaBIEHHOCTH.

— OIIK-3. Cnoco0eH NpUMEHSTH pPacUYETHO-TEOPETUUYECKHUE METOIbl Uil H3y4YCHUs
CBOICTB BEIIECTB M IMPOILIECCOB C HUX YYacCTUEM, MHCIIOJIb3ysd COBPEMEHHOE IPOrpaMMHOE
oOecrieyeHne 1 0a3bl JaHHBIX TPOPECCUOHATHHOTO HA3HAYCHHUS.

Pe3ynbraramMu OCBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETCHIIUN:

HOIIK-1.1. Cucrematuzupyer 1 aHATU3UPYET PE3yJIbTaThl XUMUUYECKUX SKCIIEPUMEHTOB,
HaOJII0/IEHUH, U3MEPEHUH, a TAK)KE PE3y/IbTaThl pACUETOB CBOMCTB BELIECTB U MATEPHAJIOB.

HOIIK-1.2. TIpennaraer HHTEPIPETALMIO PE3YIbTAaTOB COOCTBEHHBIX JKCIIEPUMEHTOB U
pacueTHO-TEOPETUUECKUX PadOT C UCIOJIb30BAHUEM TEOPETUUYECKHMX OCHOB TPAJAMLMOHHBIX U
HOBBIX Pa3J/IeJIOB XUMHUH.

NOIIK-1.3. ®opmynupyeT 3akilO4eHHss M BbIBOJAbI 110 pe3yjibTaTaM aHalu3a
JUTEPATypPHBIX JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PadoT
XAMHYECKOW HAMPABIECHHOCTH.

NOIIK-3.1. [IpumeHsieT TeOpeTHYECKHe U IMONTYIMIUPUUYECKUE MOJAEIU IMPHU PEIICHUU
3a/1a4 XUMUYECKOW HaIIPaBJIEHHOCTH.

HOIIK-3.2. Hcnonszyer CTaHJIapTHOE MpOrpaMMHOE obecrieueHue u
CHeIMATM3UPOBAHHBIEC 0a3bl JaHHBIX MIPH PEIICHUHU 3a7a4 MPO(EeCcCHOHANTBHON eI TeIbHOCTH.

2. 3aga4uy oCBOCHHS JUCIHHUILINHDI

OcBoeHME OOIMMX MPUHIUIIOB ONUCAHUS KPUCTALUIMYECKUX CTPYKTYp, TEOPUHU
BOKHEHIIMX  KPUCTALIOXMMMYECKMX  SBJIEHMM M OOOOINEHHOH  KPUCTAIOXUMHH,
paccmaTpuBaroleil MHOrooOpas3re KOHJEHCUPOBAaHHBIX (a3 C pa3IMyHON CTPYKTYpOH, U3yYeHHE
(U3UKO-XMMUYECKUX METO/I0B HCCIIEI0OBAHUS KPUCTAIJIOB, B TOM YHUCIIE:

- OCBOCHME CHMMETPUMHOIO ammapara OINHCAHMS MOJEKYJ, KpUCTaUIOB U
KPUCTAJUIMYECKUX CTPYKTYD;

- U3y4YEHUE BOIIPOCOB, CBA3AHHBIX C OKCIIEPUMEHTAJIbHBIM  OIPEIEICHUEM
KPUCTAJUIMYECKUX CTPYKTYP;

- PacCMOTPEHHME XUMHUUYECKOU CBS3U B KPUCTAILIAX;

- 3HAKOMCTBO C OCHOBHBIMU KaT€TOPUSAMHU TEOPETHYECKOW KPUCTAILIOXMUMHUHU M
COOTHOLICHUEM MEXAY HUMHU;

- U3YYEHHUE CTPYKTYPHBIX OCOOCHHOCTEH pa3lM4HbIX KJIACCOB XHUMHUYECKHX
COEIMHEHUH U UX B3aUMOCBSI3U C PU3NKO-XMMHUECKUMU CBOMCTBAMU KPUCTAJIJIOB;

- pacCMOTpEHHE COBPEMEHHBIX METOI0B KPUCTAJUIOXUMUYECKOTO
IIPOTHO3UPOBAHU.

3. MecTo aucuuMnaunbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMblI

JlucuuIuinHa OTHOCUTCA K YacTH 00pa3oBaTeNbHOM Mporpammbl, (GopMHpyeMoin
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUH, IBJISIETCS 00s13aTeNbHOMN AJIs U3YUEHUS.

4. CemecTp(bl) ocBoeHHs M opMa(bl) IPOMEKYTOUHOM ATTECTALMM MO JUCHUIINHE

Cemectp 5, 5K3aMeH.



5. BxoaHblie Tpeﬁonamm AJI OCBOCHUSA JUCHUIIIMHBI

JInst  yCHENMIHOTO OCBOEHUS JUCHUIUIMHBI TPEOYIOTCS pe3yiabTaThl OOYyYEHHUsS 10
CIICTYIOIIUM JUCIUIUIMHAM: HEOpPTaHWYeCcKass XuMus, (PU3ndeckass XuMHus, TUHEHas anredpa u
aHaJUTUYECKas TeoMeTpusl, PU3nKa.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM IUCHUIIIHHBI (MOTYJIA)

OO01mas TpyI0eMKOCTh TUCIUIUIHHBI cocTaBisieT 4 3.¢., 144 Jaca, U3 KOTOPBIX:
— nexnud: 32 4.;
— IPAKTUYECKUE 3aHATHUSA. 32 U.;
B TOM YHCJIC TPAKTHYECKAast MOATOTOBKA: 16 4.
O0BeM caMOCTOSTEIILHON padOThI CTY/ICHTA ONPeAeicH YICOHBIM IIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. Ilpeomem, 3a0auu u 0CHOGHbIE NOHAMUA KPUCMAIIOXUMUU

[Ipeamer u 3amaun KpucrauIoOXuMun. KprucTauioxuMus Kak 4acTh XMMHUU U KaK METOJ
UCCIIIOBAaHUSI XUMHMUYECKMX BeuwlecTB. Kpucramnuueckas CTpyKTypa W cHocoObl  eé
MOJIEJIMPOBAHUS (IUCKPETHbIE M KOHTHUHYaJbHBIE MOJIEIM, CTAaTUUYECKHE W JUHAMUYECKUE
mogaenu). Kpucramnuueckoe BemiectBo. OCHOBHbIE CBOMcTBa KpucTaniaa. OCHOBHBIE 3aKOHBI
kpuctayorpadguu. IlpocTpaHcTBeHHast (TpaHCISIIMOHHAS) pelleTKa KpucTaula U e€
JJIEMEHTapHasl sueKa.

Tema 2. I'pynnot cummempuu u cmpyKmypHbsle Kiaccol

[TonsaTs 0 cuMMeTpuu. 3aKpbIThIE AIEMEHThl CUMMETPHUH. B3aumoaeiicTBue 271€MEHTOB
cummerpuu. 32 Buzaa cuMmMerpuu. lloHATue TOYeUHOM TIpynmbl, HUX KiIaccUpUKanus,
n3o0pakeHne Ha crepeorpapudeckoil npoekuu. [Ipoctsie ¢popmbl kpuctamioB. OO03HaueHUE
rpynn  cummerpun 1o Hlendaucy. Kpucramnorpadguueckne KoOpIWHATHBIE CHCTEMBI.
MesxayHapo/iHble 0003HaYeHUs KJIACCOB CUMMETpUH (cuMBoJHKa ['epmana-Morena).

OTKpBITBHIE 3JIEMEHTHl CHMMETPUH. BUHTOBBIE OCH, INIOCKOCTH CKOJIB3SIIIETO OTPaKEHUS.
B3aumonieiicTBue 3aKphITHIX M OTKPBITBIX OINEpaldii CUMMETPUN KpUCTauIa MEXAY coO0Oi M C
TpaHCIAUUsAMHU pemeTku. Tunsl pemerok (Tunsl bpass). Ctpykrypsl bpasa. IIpoctpancTBeHHBIE
(¢emopoBckue) Tpynmbl CUMMETpUU, WX Kiaaccudukaius U o6o3HaueHue. OOIME U YacTHBIE
IIPaBUJIbHBIE CUCTEMBI TOYEK.

Tema 3. Oowan Kpucmanioxumus

Turbl XUMHUYECKOH CBSI3U B KpucTaiiax. MloHHast MOJIeNTb KpUCTasia U SHEPTHS PEIIETKH.
VYpaBuenue bopna-Jlanne u bopna-Maiiepa. I{ukn bopna-I'abepa. KoBaneHTHbIE KpuCTaUIbL.
[TpaBuno FOM-Pozepu. Momnekymnsipabie KpUCTaILTBI. MeTauinieckue KpUCTalib.

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

Onucanve CTPpyKTyp B TEepMUHAX IUIOTHEWIIMX IapoBbiX ynakoBok (ITIIY).
Koopaunanmonnsie yncna u myctotsl B [IITY. Crnotinocts TTIHITY. KoopauHanmoHHbI TOAU3Ap
Y KOOPJAMHALIMOHHOE YHCIIO.

Kpucramnoxumuueckne paanycsl aroMoOB. MeTalUIMYECKUE W HOHHBIE PaJNYCHI.
KoadduumeHT mnaoTHOCTH YNAKOBKM METAJUIMYECKMX W HOHHBIX KpHcTamioB. OOmas
XapaKTEePUCTUKA MOJIEKYJSIPHBIX KpUCTaIIOB. KoBaneHTHbIe 1 BaH-1ep-BaabCOBBI paInyChl.

Tema 4. Ocnosnvie kKamezopuu meopemuiecKoll KpUCmaiioXumuu

Mopdotponus. Kpurepun ycroitunmBoctu cTpykTypHoro tuma. IlpaBuna Marnyca-
[onpammuara, [onaunra (nonnsie kpuctamisl). [Ipasuna FOma-Pozepu, I'puma-3ommepdensda,
[Tupcona (KoBaJleHTHbIE KPUCTAILIIBI).



CrpykrypHass romosorus. @a3pl BbUMTaHHA U BHeapeHusa. llceBgocummerpus.
[Tpon3BoHBIE U BBIPOXKIEHHBIE CTPYKTYPBI.

[Momumopdusm u nomutunusM. Knaccudukanms nomumopdusma. Da3oBbie Mepexobl.
MexaHu3M nomMopHBIX ITPEBPAILEHUH.

Wzomopdusm. Tumsr m3omopdusma. IlpaBuna wuzomopdusma. TBepasie pacTBOPHI
3aMeIlleHUs], BHEJPEHUS U BBIUUTAHHUS.

Hedextor B kpuctamiax. Knaccuduxanus nedexros. Toueunsie nedextsl. Bakancuu u
Mexy3enbHble aToMbl. JlepexTor [loTTtkn n @penkens. [lonsarue aucnokamuu. ['eomerpudeckue
CBOMCTBA JUCIIOKAUH.

Tema 5. Basicueiiniue cmpykmypHsle munut

IIpocteie BemecTBa. Kpucrtaminueckue CTPyKTYpbl HMPOCTBIX BEIIECTB — HEMETAJIIOB.
Tunuunele cTPyKTYpsl MeTauIoB. Vi3MeHeHue XxapakTepa CTpyKTyphl B rpynmnax [lepuoandeckoit
CUCTEMBI, CPABHEHUE CTPYKTYP, OTHOCAILIUXCS K pa3HbIM Irpynnam (IIpaBUjIO OKTETA).

OOmiasi  XapakTepUCTHKA KPUCTAUIMYECKMX CTPYKTYp OMHApHBIX  COEIMHEHMH.
Kpucramnuueckue  CTpyKTypsl ~ MHTEPMETAUIMYECKMX  coeauHeHui.  Kpucramnmdeckue
CTPYKTYpbI OMHapHBIX coenuHeHni AX, onucbiBaeMble B TepMuHax [1IIY (aHMOHHBIE yIaKOBKU
U Kiaaku). O01as XxapakTepucTUKa KpUCTANIMYECKUX CTPYKTYp OMHAapHBIX coeauHeHu AX u
XY. [Ipumepsl CTpYKTYp pa3In4HOro xapakrepa. Kiactepsi.

CTpyKTypbl COJIEH KHUCIOPOACOJEPKAIIMUX KUCIOT U CIOXKHBIX OKCUIOB. CTPYKTYPHBIH
TUI nepoBckuTa. [lepoBckuTononobHsle cTpykTypbl. CTpyKTYpHBIH Tul mnuHenu. HopManbHas
U oOpamieHHas: mmuHenb. OeppuThl U UX cBoiicTBa. Kpucrammniyeckue CTPyKTYphl CHIIMKATOB.
Nx xnaccupukanus. AJIIOMOCUIMKATBl M CHJIMKAThl AJIOMHHMSA. 3aBUCHUMOCTb (DU3NYECKUX
CBOMCTB CHJIMKATOB OT UX CTPYKTYpHI. LleonuTsl.

Tema 6. Ilpuknaousvie acnekmul KpUCMAaa10XuMuu

3aBUCUMOCTh (U3WYECKHX CBOWCTB KPHUCTALIOB OT HMX CTpOeHHA. MexaHHUECKue
(TBEpOCTh, CHAMHOCTb, JBOWHUKOBAHME), ONTHYECKUE (JIBYJIydyeHpeIOMIIEHUE, ONTHYECKas
AKTUBHOCTB, MTOKA3aTelb MPEJIOMIICHHUS), DIIEKTPUIECKHE (TTbe30-, MUPO- U CErHEeTO-3(PPEKTHI) U
MarHuTHbBIE CBOMCTBA.

CoBpeMeHHbIE UCTOYHUKHM KPUCTAIUIOXMMHYECKON MH(OpManuu. ba3bl CTpYKTYpHBIX U
pEeHTreHorpauueckux  JaHHBIX. BO3MOXHOCTM  CTpyKTypHOro aHanmuza. [IpoGiemsl
COBPEMEHHOMN KPUCTAILIOXUMHH.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texymuii KOHTPOJIb MO JAWCHUUIUIMHE IMPOBOJUTCS IIyTEM KOHTPOJI IMOCEIAeMOCTH,
OLICHMBAHMSI TECTOB IO JIEKIMOHHOMY MaTepuanly, OTBETOB M 3aJaHUN HAa CEMHHAPCKHUX
3aHATHSIX, POBEACHUS JABYX YCTHBIX KOJUIOKBUYMOB, BKJIFOUAIOIIUX TEOPETUUYECKHE BOIPOCHI U
NpaKTUYEeCKHE 3aJaHusl, 3allUThl WHAMBUIYAJIbHOTO 3aJaHuss B (¢GopMe NpeAcCTaBICHUs
npe3eHTaluu u pukcupyercs B GopMe KOHTPOJIBHON TOUKM HE MEHEE OJJTHOTO pas3a B CEMECTP.

B kypce ucnonsiyercs 6aUIbHO-PEUTUHIOBAs CUCTEMA OLIEHKH 3HAHUM.

MakcumanbHoe
Ne Buael konTpoOINS
KOJINYECTBO 0aJLIOB
1 | Pabora Ha cemuHapax 60
2 | BrmmonHeHue 3ajaHmii ceMUHapa 35
3 | BolnosiHeHHE TECTOBBIX 3aJaHUI 10 JEKIIHOHHOMY MaTepHay 38
4 KommoxBuym 1 «3akpbiThie 37eMeHTHl cuMMeTpun. CumMmeTpus 45
MOJIEKYJ 1 MHOTOTPaHHHKOB)
5 KonnokBuym 2 «OTKpBITBIE 37IEMEHTHI cUMMETpUU. CuMMeETpus 45
KPUCTAJTMYECKUX CTPYKTYP»
6 WunuBuayanbHoe 3ajaHiie 10  OIUCAHUIO0 KPHCTAJUIMYECKOH 30
CTPYKTYpPHI
7 | PeTUHT TeKyIIero KOHTPOJIs 253




Jlnist omycKa K 3K3aMeHy HEOOXO0JMMO MOIYYUTh OL[EHKY TEKYIIero KOHTPOJIS 3HAHUH U
HaOpath 127 6amnoB (50% 6aiioB OT peHTHHTA TEKYILEro KOHTPOJIS)

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

JK3aMeH B MSTOM ceMecTpe IMPOBOIUTCS B YCTHOM ¢Qopme 1o Ouseram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX yacTel. [IpomomKuTenbHOCTh 3k3aMeHa 1,5 vaca, u3
HUX | yac Ha MOATOTOBKY O0TBeTa, 30 MUHYT Ha YCTHBIN OTBET.

[TepBas gacth comepuT aBa Bonpoca, nposepstonire MOIIK-1.1 u MOIIK-1.3. OTBeT Ha
BONPOC TepBOM vacTtu naércs B pa3BépHyToil popme. ConepikaHne BOIPOCOB COOTBETCTBYET
COJICPKAHUIO TUCUUILUTUHBI (I1.8).

Bropas gacte comepxut 3amanue, npoepsitoniee MOIIK-3.1, u opopmiennoe B BHIE
MPaKTUYECKOro 3aaHusl.

Hpumepbt IK3AMEHAUUOHHbBIX ounemoes

Dk3aMeHaMoHHbIN Omtet Nel

1. [Tonstne o  cummerpun.  CummerpuuyHas  ¢urypa,  CUMMETPUYHOE
npeoOpazoBaHue. Yem pa3nMyaroTCs ONEpalud CUMMETPUU IEPBOIO U BTOPOro poja?
[lepeuncinure ux. [louemy B KpucTamiax BCTPEUAIOTCS IOBOPOTHBIE OCU CTPOIO ONPEAEIEHHBIX
MOPSIAKOB?

2. Kpurepuu ycroitunBoct crpykrypHoro tuna. [Ipasuna Ilonunra. BozmoxHo 1u
npumeHnenue npaswi [lonunra (ecnu, 1a, TO Kakux), JUIsl CTPYKTYp C CYIIECTBEHHOM JoJiei
KOBAJICHTHOCTH CBSI3H.

3. BoiBenuTe monHbl HAOOpP AJIEMEHTOB CUMMETPHUHM, HAaHECUTE MX Ha MPOEKIUIO,
OTpeAeNIuTe KAaTerOpUi0 W CHHTOHMIO, 3allUIINTe O0O03HaueHUE Kiacca CUMMETPUU IO
lendmnucy u I'epmany-MoreHy U1t TOYSUHOM TPYTIIIBL:

OK3aMeHaIMOHHBIHN OuaeT Ne2

1. Todeunsie TPYMHIIBI TeOMETPUIECKUX GUTYp U MoJieKyd. CUMMETpuUs TPaBUIBHBIX
MHOTOTpaHHUKOB. [lopsimok 3amuWcu 371€eMEHTOB CHUMMETpUM B cUMBOIMKE bpaps. Kak
OTIpEICIUTh HAIMYKE B IMJIOCKOW U 00BEeMHON (UTYpE LIEHTPa CUMMETpUn?

2. U3zomoppusm.  Tunel  uzomopdusma.  Onummre  BO3MOXKHBIE — CXEMBI
reTepOBAJIEHTHBIX 3aMelIeHnH 0e3 n3MeHeHHs OOIIEro Ynciia aTOMOB B JIEMEHTApHOM siueiike.
3. 3anuiuuTe MPOCTPAHCTBEHHYI TPYIIY KPUCTAUIMYECKOM CTPYKTYypbl B

CHUMBOJIUKC FepMaHa-MoreHa, OMpCACIINTC KAaTCrOpurd W CHUHIOHHIO, HCIIOJIB3yd IPOCKIHIO,
I/1306pa3I/ITe OJICMCHTBI CHMMCTPHUHU Ha (bOHe PacIoJIOKECHHA aTOMOB:

Kpumepuu oyenusanus



MaxkcumanpHblii O6amn 3a sk3ameH — 140, 1 u 2 Bompoc oneHuBaetrcst B 50 Oaios,
3 Bonpoc — 40 OGamroB. OOmmii O6aym 3a K3aMEH BBICTABJISETCS CYMMHPOBAHHEM OajlioB,
IIOJIyYEHHBIX Ha OTBETHI Ha 1, 2 1 3 BOIIPOCHI.

Kpumepuu oyenueanus 1 u 2 6onpocos:

50-42. Ilonsblii 6e30mMOOYHBIA OTBET C MPABUIBHBIM TNPUMEHEHHUEM MOHATUH H
orpezieNieHuH, ¢ IPaMOTHBIM MCIOJIb30BaHUEM HEOOXOAUMBIX TEPMUHOB U MOHSATHUI.

41-33. IlpaBUIbHBIA U TOCTATOYHO TOJIHBINA, HE COAEPKAIIMKA CYIIECTBEHHBIX OLIMOOK
otBeT. O1eHKa MOKET ObITh CHHKEHA 32 OT/IEJIbHbIE HECYIIECTBEHHBIE OIIUOKH.

32-24. HepocTaTouHO MOJNHBIN 00bEM OTBETa, HAIMYHE OMIMOOK U HEKOTOPBIX MpoOeIoB
B 3HAHUSX.

24-16. HernoyHbII 00beM OTBETOB, HATMYUE OMTHOOK U IPOOEIIOB B 3HAHUSX.

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

HtoroBasi oIleHKa OIpenenseTcss Kak CyMMHpOBaHHWE OajuloB 3a OTBETHl Ha 3
9K3aMEHAIIMOHHBIX BOIPOCA.

Kpumepuu oyenusanus 3 eonpoca:

40-34. BepHo omnpenenéH U 3amucaH B YKa3aHHON CUMBOJIMKE IOJIHBIM HA0Op 371EeMEHTOB
CUMMETpPHH, BCE HIIEMEHTHI 0003HAYEHBI, OTIPEIeIeHA KaTETOPHS U CHHTOHUSI.

33-27. HeBepHo onpeenéH OUH U3 YKa3aHHBIX MyHKTOB.

26-20. HeBepHO ompenenéH WM OTCYTCTBYET OJIMH U3 YKa3aHHBIX ITYHKTOB.

19-13. HeBepHo onpezeneHbl Uil OTCYTCTBYIOT JIBAa U3 YKa3aHHBIX ITYHKTOB.

12-0. HeBepHo ompeneneHbl Wi OTCYTCTBYIOT TPH U3 YKa3aHHBIX TYHKTOB.

Pe3ynbTathl  OUCHUIUIMHBI  ONPEACNSAIOTCS  OLIGHKAMH  «OTJIIMYHO»,  «XOPOIIO»,
«YIOBIICTBOPUTEIIBHOY», «HEYIOBICTBOPUTEILHO». MTOroBas OIEHKA YUYWUTHIBACT pPE3YJIbTAThI
JK3aMeHa U PeUTHHTa CeMeCTpa: CyMMapHbIi peHTHHT Kypca — 393 Garna.

CootBercTBHE OAJIIOB HK3aMEHALIMOHHON OIIEHKE:

393 — 314 6anoB — «oTnuuHO» (80%)

313 — 255 GaioB — «xopomo» (65%)

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

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=26193

0) Mumiennna JI. H., Cemronmna JI. A. Kpucrammoxumwus. YMII mias cryaeHToB
XUMHYeCcKoro ¢akynbTera. — Tomck. : Uzmarensckuit JJom TT'Y, 2016. — 48 c.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— EropoB-Tucmenko 0. K. Kpucrammorpabus n xpuctammoxumus / FO. K. Eropos-
Tucmenko ; MockoBckuit roc. yH-T uM. M. B. JlomonocoBa, ['eonornueckuii dak. — 2-¢ U3, —
Mocksa : K1Y, 2010. — 587 c.

—Epemun H. H., Epemmna T. A. Heopranmueckas kpucramuoxumusd. Kawra 1.
dyHnaMeHTaIbHbIE OCHOBBI U MOHATHA. Mocksa : KIY, YHuBepcuterckas kuura, 2018. — 394
c.

—Miromnep V. CrpykrypHast Heopranuueckass xumus. Jlonronpynneiii : M3naTenbckuii
Hom «uTenmnekt», 2010. — 352 c.

— ¥Ypycos B. C., Epémun H. H. Kpucramnoxumusa. Kparkuii kypc. M. : MI'VY, 2010.
— 256 c.

0) IOMOJIHUTENbHAS JINTepaTypa:

— boxkuit I'. b. Kpucramioxumus. — M. : Hayka, 1971. — 400 c.

— YpycoB B. C. Teopernueckas kpucramioxumus. — M. : MsparensctBo MI'Y, 1987.
—272c.


https://moodle.tsu.ru/course/view.php?id=26193

B) pecypchl cetn HTEpHEeT:

— Crystallographic and Crystallochemical Database for Minerals and their Structural
Analogues http:// database.iem.ac.ru/mincryst/

— Munepanornyeckas 6a3a manabix http://web.wt.net/~daba/Mineral/index.htm

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOIHO PacCIpOCTPaHIEMOe ITPOrpaMMHOE 00eCIIeUeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeT MmpHIOKeHHs:
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 oOavnble TexHomoruu (Google Docs, SIHaekc AucK U T.11.).

0) nHpOPMAITMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunou OoubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast Ooubamoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTopun Uil IPOBEACHUS 3aHATUH JIEKIMOHHOIO TUIIA.

Aynuropun Uil TIPOBENEHUS 3aHATHM CEMMHApCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYIIIOBBIX KOHCYJIbTAllM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHON aTTECTALNH.

[TomernieHust Ui cCaMOCTOSITENNbHOW pabOThI, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspadorunkax

Mumennna Jlrogmuna HukonaeBHa, kaHI. XUM. HayK, OIEHT, Kadeapa HEOPTaHUYECKOM
xuMund HanmoHansHOTO uCCIenoBaTenbCKoro TOMCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETA,
JIOLIEHT.


http://database.iem.ac.ru/mincryst/
http://web.wt.net/~daba/Mineral/index.htm
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

