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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IIporpaMmy AUCHMTUTHHEL pa3padoTaii(a)(u): JOIeHT, K.H. XaHHaHOB A.A. (Kadenapa HeopraHnIecKol XuMuH, XUMHYECKHUH
nHCeTUTyT UM. A.M. ByTtieposa), AAHannanov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBBI CTPOEHHMSI TBEP/IBIX TEJI, CAMMETPHH KPUCTAJUIOB, METObI CUHTE3a TBEP/IBIX BEIECTB, MEXaHU3MBbI TBEPAO(a3HBIX
PeaKIyid; TUITHI U TpUpoy (pa30BbIX MPEBPAILCHUIA TBEPABIX TEJ, THIBI U POJb J1eheKTOB B TBEPIBIX TEIAX, B3AUMOCBS3H
MEK/ly CTPYKTYPOW M CBOWCTBAaMH KPUCTAJUIOB, MATHUTHBIE, SJIEKTPUUECKUE, ANIIEKTPUIECKIE U ONTHYECKHE CBOCTBA
KPHUCTAJIJIOB.

JloKeH yMeTh:

OPUEHTHPOBATHCA B CUCTEMATUKE CTPYKTYP HEOPraHMUYECKUX COEANHEHUIl, CTPYKTYpax OpraHn4ecKuX KpUCTalIoB,
COEIMHEHMI BKJIIOYEHUS U KJIATPaToB, aMOP(HBIX TBEPABIX TeJl, METOAaX MCCIIEI0OBAHUS TBEP/BIX T,

JlomxeH BlIafeTh:

HaBBIKaMH TIPMMEHEHNsI KOHLETIIMI 1 METOJOB XMMHUH TBEPJOTO TeJja K aHAIN3y CUHTE3UPYEMBIX B XMMUUECKOM
uHctuTyTe M. A.M. ByTiiepoBa TBepiohasHbIX MaTepraioB U K 0OCYK/IEHUIO KPUCTAJUVIOXMMUYECKON HH(OpManuy B
KHWKHBIX ¥ )KYPHQIbHBIX M3JAHMSIX.

I[OJDKCH AEMOHCTPHUPOBATH CITOCOOHOCTH ¥ TOTOBHOCTD:

MIPUMEHEHH S KOHLIENIUI ¥ METO/IOB XUMUM TBEPJOIo Teja K aHAJIM3y CUHTE3UPYEMbIX B XUMUYECKOM MHCTUTYTE M. A.M.
BytnepoBa TBepaoda3HEIX MaTEPHAIOB U K O0CYKICHHIO KPUCTAIOXUMUYECKON HH(POPMALMK B KHYKHBIX M KYPHAIbHBIX
U3/IaHUSX.

2. MecTo nucuumjauHbl (Moayas) B ctpykrype OIIOII BO

HanHas qucruiuivHa (MOayJb) BKmodeHa B paszaen "B1.B.JIB.10.02 Jucturmiuasl (MOay)" OCHOBHOM NMPOoecCHOHANBHON
oOpazoBarenbHol nporpammsl 04.05.01 "®yHaameHTa bHasE U TpUKIaaHast xumust (PyHIaMeHTaIbHASL XUMUSL: MaTEepPUAITbI
Oyayiero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 10 BbiOopy Yact OTTOIT BO, ¢hopmupyemoil yqyacTHUKaMu 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 4 Kypce B 7 cemecTpe.

3. O6beM qUCHMILUIMHLI (MOIYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHHEM KOJIHYEeCTBA YaCOB, BbII€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ NpenojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

O061m1ast TPyIOEMKOCTh IUCIATUTMHBI COCTABJISIET 2 3a4eTHBIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 40 yaca(oB), B ToM umcie Jekuun - 40 yaca(oB), npaktuueckue 3aHsartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrostenbHast padoTa - 32 yaca(oB).
Kontpons (3auér / 3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 CeMecTpe.

4. Copep:xanne qQuCHHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKTypa n TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Bujbl 1 yachl KOHTAKTHOM PadoThlI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. Tema 1: CTpoenue TBEpIbIX TelL.
1. |[Cummerpus KpucTaJuIoB. XUMUAYECKas CBA3b B 7 4 0 0 0 0 0 2
TBEPIbIX TeJax.
Tema 2. CuctemMaTiKa CTPYKTyp HEOPTaHUIECKUX
2. |coemnaennii. CUIMKaThl ¥ aTIOMOCHJIAKATEI. 7 4 0 0 0 0 0 2
Tema 3. HecBsA3biBaIye B3aNMOAEHCTBYS B
3. |uonHbIX KpucTawiax. [Tomutunusm. Opranuueckue | 7 2 0 0 0 0 0 2
KPUCTaJLTHL
Tema 4. CoequHeHrst BKJIIOYEHHUS U KJIATPaTHI.
4, A P 7 2 0 0 0 0 0 2
Tema 5. AMopdHbIe TBepAbIE Tea.
5. pe pA 7 | 2 0 0 0 0 0 2
KBas3ukprcTaLbL.
Tema 6. KBazuvacTuipl B Kpuctayuiax: (POHOHHI,
6. [MarHOHbI, SKCUTOHBI, TIOJISIPOHBI, COJIUTOHBI. 7 2 0 0 0 0 0 2
Tema 7. Tema 2: Metoasl UcCIeIOBaHUS
KpUCTAJIOB. PEHTreHOBCKas, 9JIEKTPOHHAS U
HeUTpoHHAs qUdpakiusl. DIEKTPOHHAS
7, [HeATPOHHAs AnpaKL P 7 | 2 0 0 0 0 0 2
MUKPOCKOIHs. PeHTreHOBCKast aicopOIMOHHAs
cnexktpockonus (EXAFS u XANES).
Tema 8. DIeKTpOHHAS CIIEKTPOCKOITHS.
Cnekrpockonusi AMP u DITP. AncopOirionHasi,
8. |payopecnentnas, K- u KP-criektpockonus. 7 2 0 0 0 0 0 2
30H/10Bast MUKPOCKOITHSI.
Tema 9. Tema 3: MeTosbl CUHTE3a TBEPIBIX
BerecTB. [loyyeHrne HEOPraHMIeCKUX MaTeprualioB
KepaMHYECKUMU, XUMUYECKUMH U TyTOBBIMU
METO/IaMHU, IPUMEHEHHE BHICOKOTO JIABJICHUS
9. AAMH, TP A . 7 2 0 0 0 0 0 2
HACTBUILHOTO TUIABJICHUS I XUMHUYECKOTO
OCaxJIeHUs1 U3 Ta30BOil (pasbl.
Tema 10. OcoOEHHOCTH CHHTE3a OpPraHuYeCKUX
TBepAbIX Tesl. CHHTEe3 HaHOMATepUaJIOB.
10. [[Tony4yenue amopdHbix BetecTs. OOIIMe METOIbI 7 2 0 0 0 0 0 2
BBIPAIIMBAHIS KPYITHBIX KPUCTAIJIOB.
Tema 11. Tema 4: ®a3oBble npeBpalICHUS.
TepmoauHamuKa (a3oBbIX IepexofoB. Msrkue
monbl. Kputnueckue sieiienust. CTpyKTypHbIe
11. |u3mMeHeHus npu ¢a3oBbIX IPEBPALLCHUSAX. 7 2 0 0 0 0 0 2
OCHOBHBIE MEXaHU3MbI (Pa30BBIX MIEPEXOIOB.
SAEKTPOHHBIH
Crpanuna 4 u3 15. Il YHHBEPCHTET
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Pa3nean! qucIUNINHLI /
MOIyJIsT

MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

Ulexnuu(IIpakTu-[[IpakTu-

YyeCckKue
B 3JI.

¢ opme

UIa6opa-|

TOpPHbIE

padoThl,
BCEro

UIabopa-
TOpPHbIE
B 9JI.

¢ opme

Camo-
cTOs-
TeJb-
Has
pa-
oora

12.

Tema 12. Hecopa3zmephsie pa3sl. KoonepatuBHbIi
apdext Ana-Tennepa. Ilepexoasl mex Ty
CITUHOBBIMU COCTOSIHUSIMU. Me3oasbl.
[Tnactrueckoe KpUCTAJUIMUECKOE COCTOSTHUE.
Kupnkue xpucrauisl. Pa3oBble MEPEXOIBI B
CTeKJIax.

13.

Tema 13. Tema 5: JledheKTsl B TBEPABIX TEJAX.
Toueunsle aedexTsl. [lapasnekTpuueckue u
MOJIEKYJIsIpHBIE TpuMecH. LIeHTphI OKpacK.
Hucnokauuu. [InanapHbie nedeKTsl.

14.

Tema 14. BsaumopeiictBue aedeKToB.
YropsgoueHue ToueuHbIX Ae()eKTOB U
CBEPXCTPYKTYyphl. Kpucrasmiorpadudeckuii CIBUT.
biouHble 1 6ECKOHEYHO aJaNTUBHbIE CTPYKTYPBL.
[IpopacraHue KpucTauuIoB.

15.

Tema 15. Tema 6: B3auMocCBsI3b MeX/ly CTPYKTYpOr
1 CBOMCTBaMM KpUCTAJUI0B. OnucaHue
SJIEKTPOHHOU CTPYKTYPBI TBEPIBIX TeJI. MarHuTHbIC
CBOICTBA KPUCTAIIOB. DJIEKTPUUECKUE CBOICTBA
TBEPIBIX TEJL.

16.

Tema 16. CBepXmpoBoAUMOCTb. [IUaneKkTpudyeckre
U OINITUYECKUE CBOMCTBA KPUCTA/LIOB. I1epexomsl
MeTaJuT-HeMeTall. CMellaHHO-BaleHTHbIe
coenunenus. Peppouku. OcodeHHOCTH aMOPHBIX
TeJ ¥ KUIKUX KPUCTAIIOB.

17.

Tema 17. Tema 7: TBepnoda3Hble peakivu.
Knaccudukanus tBepaodasHbIX peakiyid.
MexaHu3Mbl BaXXHENIINX TBEPAO(AZHBIX PEaKIUIA.

18.

Tema 18. [Iucdy3us B TBEpABIX Teax.
Kunetnueckue MoAen ¥ ypaBHEHUS
M30TePMUIECKON KUHETUKU. AKTUBHOE COCTOSIHUE
peareHToB M ero pojib B TBepAo(]a3HbIX mpoLeccax.
['eTeporeHHbIN KaTaIn3.

l1Toro

40

32

Crpanyua 5 u3 15.
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. Tema 1: CTpoenne TBepabix TeJ. CUMMeTpHsi KPUCTAIOB. XUMHYeCKAasi CBSA3b B TBEPbIX TeJax.

DemeHTapHas siueiika. TpaHCISLMOHHBIE BEKTOPHI, OIpeessiole pedpa 1 yriibsl Mexay HUMHU. CeMb KpUCTAIIMIECKUX
CHCTeM: KyOnJecKasi, TeTparoHajbHasi, OpTOpoMOUYecKasi, poMOO-3ipudecKas, reKcaroHaIbHasl, MOHOKJIMHHAsI, TPUKJIMHHAS.
ITonarue cummerpun. Toyeynasa cuMMeTpHs. DJIEMEHTH U ONepalii TOYEUHO CUMMETPUM (3aKPbIThIE ONEPaLiN):
COOCTBEHHOE BpallleHHe, OTPAXEHUE B IVIOCKOCTH CUMMETPHH, OTPaKeHUE B IEHTPe CUMMETPHUM (MHBEPCHsT), HECOOCTBEHHOE
BpallleHHe, IOBOPOT ¢ MHBepcHeil. O603HaueHue 3J1eMeHTOB cuMMeTpuH B cuctemax 1llenduca u I'epmana-Morena.
Toueunas rpynna. Mepapxus TOY€UHBIX TPYIII U pacipesieieHNe X M0 KPUCTAUINYECKUM cucteMaM. [onoaaprudeckas
rpynma. Onepanus TpaHCISLUY U OTKPBIThIE ONepaly cuMMeTpun. BUHTOBOI onepatop 1 BUHTOBBIE ocd. Onepa-Top
CKOJIb3IIIET0 OTPa’keHUs U INIOCKOCTH a-, b-, c-, n-, d-ckonbkeHus. LieHTpupyoumii onepaTop 1 THIbI KPUCTATUTUECKUX
pelieTok: 6a30eHTpUPOBaHHbIE, TPAaHELIEHTPUPOBAHHbIE, 00bEMOLIEHTPUPOBAaHHBIE U TPUMUTHBHBIE. UeThIpHAIIATh PEIIETOK
Bpasge. [IpocrpancTeenHas rpymma. O6o3HaueHus IPOCTPAHCTBEHHBIX rpymil. Onepanus anticuMMmerpun LlyoHnkosa.
LIBeTHbIE MM MarHUTHBIE TPYIIIHL.

Tema 2. CucTreMaTHKa CTPYKTYP HeOPraHHYeCKUX coeauHeHnd. CHInKaThI H aJIOMO CHINKATHI.

Beenenuie B npenmet. Tumbl cBs3M B TBEPBIX Tenax. IoHHBIE KpucTaiUibl. Y paBHeHUs bopra-Maiiepa u bopHa-Jlanne.
INocrosiHHass MazenyHra 1 MaJeIyHIOBCKUIA MOTEHIMAI HOHOB. Ko-BaneHTHbIe KPUCTAIUIBL. AJIMa30Mog00HbIEe CTPYKTYPHI,
coeaunenus thuna ANBS-N. MoHHOCTb cBs3U B KpucTaiiax no [onunary u @uuumncy, 3BpUcTHYecKOe 3HaUeHUE IapaMeTpa
MOHHOCTH. MeTtayutmueckue KprcTamibl. OCHOBBI 30HHOW Teopruu. MosieKy sspHble KpUcTautsl. Ban-nep-Baanbcossl
B3aumoiericTBus. dueprun Keesoma, [lebas, Jlongona. [Morennuman Jlennapaa-/Ixonca. ITapHblie aTOM-aTOMHBIE TOTEHIIAAIbBI
Kuraitropoackoro. Kprcranisl ¢ BoZopoaHO# CBA3bI0, 3HAYEHNE BOJOPOJHON CBSI3M B KMBOW MPUPOJie. ACHMMETPUYHBIE 1
CHMMETPUYHbIE BOZOPOIHBIC CBSI3U, CIIOCOOBI MX ONMCAHMSI.

Tema 3. HecBsi3piBaomue B3auMogeiicTBUsA B HOHHBIX KpucTaiax. [lomnrunnsm. Oprannyeckue KpucTasibl.

Mopnenb kectkux cep. KyOuueckas v rekcaroHasibHasi IJIOTHENINE YTakoBKH. OObeMOIIeH-TPUPOBaHHAsS! TUIOTHAST YITaKOBKA.
CTpyKTYpbl METALIMYECKHX JIEMEHTOB, ocoOeHHOCTH cTpyK-Typ Hg, Cd 1 Zn. CTpyKTYyphl HEMETAITMIECKUX U
MOJyMETAJUINYECKUX 371eMeHTOB. DiaeMeHTsl VIII rpynmel. dnemenTsl VII rpynmsl. Dnements! VI rpynmsl. DnemMeHTs V
rpynmbl. DnemeHTs! [V rpynmsl. Ctpyktypbl 60opa. CTpyKTyphl HEOPraHHUECKUX coeiMHeHUH. Moienb TUIOTHeHIIel yakoBKU
1oHOB. OrpaHMYeHNs1 MOHHOI MOJEN: HEKOPPEKTHOCTh UCTIOJIb30BAHUS YHUBEPCAIBHBIX MOHHBIX PaJlyCOB U KOHLETILHA
3JIeKTPOCTaTUYECKO cuitbl cBA3M [losmHra; siBnenue sprakcuy. CTpYKTYphl coeiMHeHuit Tha AB: cTpykTypa KaMeHHOi1 conu
(xyopuza HaTpHst), CTPYKTYpa XJIopHa 1ie3usl, CTPYKTypa LIMHKOBOI 0OMaHKH (caneputa), CTpyKTypa BIOPTLIMTA, CTPYKTYpa
apceHujIa HUKeJIst, CTPYKTYpa HOUIA TAJUMs, CTPYKTYpbI [I- U 3-OKCHIa CBUHIIA, CTPYKTYpa Cyiib(uaa pTyTd (KUHOBAPH),
cTpykTypa okcuaa megu(Il), ctpyktypsl okcunoB (cynbpunon) namtaaus(ll) u miatunsi(Il). CTpyKTyphl coequHEeHHI THIIA
AB2: ctpykTypa ¢mooputa (pTopria KajablLius), aHTU(DIIOOPUTHAS CTPYKTYpa, CTPyKTypa pyTuia (okcuaa tutaHa(IVv)),
CTPYKTYpHI IMOKCHA KpeMHUs (-Kpucrobanura, B-TpuauMura, -KBapua), CTpykTypa Kynpura (okcuaa meau(l)), crpykrypa
nuputa (qucynbduna xenesa(ll)), cioucrsie CTpyKTYphl HOIMAA KaIMHUs, XJIOPUAA KaIMHUsl, MOJIMOIeHUTA (IUCybduaa
mombaeHa(I1V)), nopuna pryru(Il). Ctpykrypsl coenuHeHui tina A2B3: HOHHBIE CTPYKTYPHI - CTPYKTypa KopyHa (oKcuaa
AIIOMUHMS), CTPYKTypa uibMeHUTa (TuTaHaTa xenesa(ll)), ctpykrypst A-, B- n C-peiko3eMeabHOro OKCHA, CTPYKTYPhI
okcuaa BucMyTa(Ill), koBasleHTHBIE CTPYKTYPHI - CTPYKTYPBI TeJUTypuaa u cyaspuaa BucMyTa(lll).

Tema 4. CoequHeHUsI BKIIOYEHUS U KIaTPaThl.

CrpykTypsl coepunennii tuna AB3: crpykrypa okcnna penns(VI), crpykrypa ¢propuna namna-gusi(Ill), antuctpykrypa ReO3,
crpykrypa tTuconuta (LnF3, AcF3). Ctpykrypsl coenunennii Tnma ABX3: mepoBckutsl. CTpyKTYpbl coeimHeHn# Tra A2BX4:
K2NiF4. Crpykrypsl coeauHennii Tuna AB204: mmuneny n ?o6pammenHsie? mmuHe . CTPYKTypbl COeJUHEHNH THTIA
A2B207: nupoxiopsl. OKTasipuiecKre TyHHEIbHbIE CTPYKTYPbL: OKCHAHBIE OPOH3bI, TeKCaroHaJIbHbIE M TETparoHalbHbIE
BoJIb(ppamMoBbIe OPOH3HI, (pochaTHbIE BOSb(paMOBbIE OPOH3BI, TUTAHOBBIE OPOH3bL. JlaMeIsipHbIe (TIaCTHHYATHIE) CTPYKTYPHI.
CuKathl 1 amOMOCHIMKAThl. OPTOCHIMKATHI, MMPOCHIMKATHI, CHIIMKATHI C KOJIBIEBBIM HOHOM Si3096-, mMpoKCeHsbl,
am@pu6osbl. PHITOCHIMKATHL, TIMHUACTbIE MUHEPAIbl, KAOJIMHUT, TATbK-TIMPO(MIUIIT, TaJbK, CIIOIBL.

Tema 5. AmopdHbie TBepabie Teaa. KBazukpucrasisl.

TpexmepHble CHIMKATHI M AIIOMOCUJIMKATBI: TIOJIEBBIE IIIATHI, YJIbTPAMAPUHBI, LIEOJIUTHI, CO-JAUTOBAsI KJIETKA, HOBbIE aHAJIOTU
L[EOJIUTOB, TEMIUIATHBIA CUHTE3 MUK POIIOPUCTBIX U ME30-TIOPUCTHIX TBEPIbIX TeJl. M30- U reteponoiMMeTaniaThl, CTPYKTypa
Kerruna, nozeka- 1 iu-ruipojiofekaBojibdpamar, aHuoH [aiicona. HecBsizpiBalolye B3aMMO/ISCTBUSI B MOHHBIX KPUCTALIAX.
3HaueHue KOHUETIIMH IEKTPOCTATUUECKOM CHUJIbI CBSI3M JUIsI OITMCAHUSI CTPYKTYP COeAMHEeHMI KpeMHusi. HoBble B3rIsi/Ib HA
CTPYKTYpbl HEOPTaHUUECKUX TBEPABIX TEN: CTPYKTYPbl KOHAEHCUPOBAaHHBIX METAIJIOKJIACTEPOB; CTPYKTYPbI, CBSI3aHHbIE
KPUCTAIIOrpahuuecKUMH OTIepaLUsIMU; CTPYKTYPBI U3 YIIAKOBOK JIBYMEPHBIX IIOCKMX CETOK (ceTok Karome); cTpyKTyphl 13
YIAKOBOK CTepXHel uin HuTeill. BosamoxHocT Metona MO 1151 onucaHusi KpUCTALIMYECKUX CTPYKTyp. [lonutunuzm:
nosutunsl ZnS, CdI2, PbI2, clioucTsIX ANXanbKOT€HUAOB, CHIIMKATOB, IEPOBCKUTOB.

Tema 6. KBazuuacTuunbl B KpucraJjjax: (l)OHOHbI, MAarHoHbl, 3 KCUTOHbI, MOJAPOHbI, COJTUTOHbI.

3AE
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TpexmepHble CUIMKATHI U aJTIOMOCHIMKATHI: MTOJIEBBIE IITIATHI, YJIbTPAMAaPUHBI, IEOJIUTHI, CO-JAIMTOBAsI KJIETKA, HOBbIE aHAJIOTH
1IEOJIUTOB, TEMILIATHBIN CUHTE3 MUKPOMOPUCTHIX U ME30-MIOPUCTBIX TBEPIBIX Tell. M30- U rereponosumeraiaThl, CTPYKTypa
Kerruna, noaeka- u au-ruponojekaBosibpamat, aHuoH daiicona. HecBsizbiBaloiue B3auMOJEICTBUSI B MOHHBIX KPUCTAJUIAX.
3HaueHre KOHIIETIUH JIEKTPOCTATUUECKOM CUJIbI CBSI3U ISl ONTUCAHUS CTPYKTYP COeqMHEHUI KpeMHus. HoBble B3rsiabl Ha
CTPYKTYpPbl HEOPraHUUECKUX TBEPIBIX TEJI: CTPYKTYPbl KOHJEHCUPOBAHHBIX METAJUIOKJIACTEPOB; CTPYKTYPbI, CB3aHHbIE
KpUCTAUIOrpapUuecKMu OIepalusMU; CTPYKTYPBl U3 YIAKOBOK JIByMEPHBIX IIOCKUX ceTOK (ceTok Karome); cTpyKTypbl U3
YIIaKOBOK cTepxkHel win Huteil. BoamoxHoctu MeToga MO 117151 onucaHusi KpUCTAUIMYECKUX CTPYKTYp. [lomurunusm:
nosutunel ZnS, CdI2, PbI2, cioucThix AUXanbKOreHUI0B, CUIMKATOB, IEPOBCKUTOB.

Tema 7. Tema 2: MeToabl HCCIeJOBaHNS KPHCTANIOB. PeHTreHOBCKas1, J1eKTPOHHAS U HeliTpoHHast AndppaKnus.
DJIeKTPOHHAsI MUKpPOcKonusi. PeHTreHoBckas agcoponuonnas cnexkrpockonusi (EXAFS u XANES).

UYeTblpe OCHOBHBIX THITA XapaKTEPUCTUK TBEPABIX Tel. OnTudeckre MeTo sl nccueoBanus. OCHOBBI T PAKIIMOHHbIX
MeTo0B, (popmyna Bparra-Bynbda, moctpoenue odpatHoii pemieTku. MeTofbl peHTreHOBCKoW qudpakimu: meroa Jlaya,
Mmeroq nopoika ([e6as-Illeppepa-Xamnia), MeTos Bpalamiierocs kpucrauia (meros BeficenO6epra). [[Ba aTana aHanm3a
J(ppakIIMOHHON KapTHUHBL: YCTAHOBJICHHE MTApPAMETPOB JIEMEHTAPHON SUEHKU U OMpeJie/IeHe OTHOCHTENBHBIX KOOPAUHAT
aTOMOB B STYEHKe. DIIEKTPOHHAA TU(PPAKINS U ee TIPEeNMYIIecTBa, TUPpaKIys HU3KOIHepreTHueckux 31ekTpoHoB (LEED).
Heiirponnas aupakimms u ee penMyIlecTBa, MOJTHOMPO(IIBHBIN aHam3 PUTBeNIa, MpIMeHeHNs HEUTPOHHOU TU(pPaKIHN.
DJIeKTPOHHAsE MUKPOCKOIHSL: CKAHUPYIOILAsl JIeKTPOHHAS MUKPOCKOIHNS, TPAHCMUCCUOHHAS JIEKTPOHHAST MUK POCKOIIHS,
npumeHenne Pypre-npeodpazoBaHus 1151 aHaM3a n300paxenus1. CrieKTpoCKonust NoTeph J1eKTpoHHoi sueprun (EELS).
AHanuTAYecKas MUKpPOCKOIHS.

Tema 8. DaexrponHas cnekrpockonusi. Cnexkrpockonusi AMP u IIIP. Ancoponuonnas, dgayopecuentasn, UK-
u KP-cnekrpockonus. 30H10Basi MHKP OCKOIHUS.

PentrenoBckas ancopouponHas crniekrpockornus (EXAFS u XANES). AMP-criekTpockonuisi TBEpIbIX TeJl, IKCIIEPUMEHTHI C
BpatieHueM noa Marudeckum yriiomM (MAS NMR). SITP-criekTpockonusi, HEOPraHU4eCKue U OPraHuvecKre CIIMHOBBIE 30H/BI.
DJIeKTPOHHAS CEKTPOCKONUs (PUHLMIIBI U TPUMeHeHH): (poTo31eKTpoHHas ciiekTpockonus (XPS u UVPS),
Oxe-criektpockonust (AES), ciektpockornust notepsb anekrporHou sHeprun (EELS). AncopbuponHast u duiyopeciieHTHast
criekTpockomnus B Buaumoi u Y@ odnactu, K- u KP-criektpockorust, MeccOayIpoBCcKasi ClieKTPOCKOMNMsl. 30H10Bast
MUKPOCKOITUS: CKaHUPYIOIas TyHHebHast MUKpockonus (STM), atToMHo-cuitoBasi MUKpockonusi (AFM).

Tema 9. Tema 3: MeToabl cuHTe3a TBepabix BelnecTB. IloiyueHne Heoprannue cKux MaTepuajaioB
KepaMuJeCKAMH, XUMHY€e CKIMH H TyTOBBIMH METO01aMH, IPUMEeHEHH€e BHICOKOTO JIaBJeHHs], HACTHLUILHOTO
ILUIABJIEHUS] ¥ XHMAYECKOT0 0CaK/IeHHs U3 ra30Boii (pa3bl.

CuHTE3 HOBBIX COEIMHEHNH 1 CO3[]aHNe HOBBIX MaTepHAaJIOB: XapaKTepHbIE IPUMeEpHI. YeThIpe KaTeropuy CHHTE3a TBEPJIbIX
BellecTB. 3HaueHNEe MOHMMAaHWsI KPUCTATIOXMMUHM /TSI CHHTE3a HOBBIX BellecTB. Kepamuueckuii MeTos CHHTe3a TBEPIIbIX
BeiecTB. [1yTi mpeosoeHns orpaHnYeHNI KepaMIYecKoro MeToa: 1) MeTo CyIIKY pacibUICHUEM; 2) METO, CYIIKH
BBIMOPAXMBaHKUEM; 3) METO[| COOCakIeHUs; 4) 3071b-reb npoiiecc. [IpumMeHeHue 3071b-Tesb Ipoliecca B CHHTE3€ MaTeprUalloB
IU1s1 HeJIMHEHOM ONTHKH, OMOTEXHOJIOTMU U KOHBEPCUH COJIHEYHOU SHepruu. Mcronbp30BaHue TEPMOIMHAMIYECKOTO KOHTPOJIS
B BBICOKOHTAJIBIIMAHBIX PEAKLMIX: CAMOPACIPOCTPAHSIOIIMIACS BEICOKOTEMNepaTypHblii cuaTe3 (SHS), Meton cropanusi.
XWMHYecKre METObI CUHTE3a TBepABIX Tesl. MeToas! Msarkoi xumuu (soft-chemistry, chimie douce): aeruapatanms,
pasJIokKeHue, peJOKC-BHEJPEHHE UITH -9KCTPAKIIMs, NOHHBIA 0OMEH, KMCJIOTHOE BhIIIS/IAYMBAHKIE, CUHTE3 TUIPHIOB METAJIIIOB
B3aMMOJICHCTBIEM MeTaJlla ¢ 00pOrUapHIOM, OMOMHUHepati3anus. MeTton TBepaoga3HOro npeAlecTBeHHUKA, UCIIOIb30BAaHUE
VMHIVBUYAJIbHBIX BEIIECTB X TBEPABIX PACTBOPOB. MeTon ra3zoda3Horo npeaiiecTBeHHIKa. MArKie MeTO/Ibl CHHTE3a U3
PAacIIaBOB: MCIOJIb30BAHNE HU3KOIUIABKHUX MOJIMXAJIbKOTEHUOB IEJIOYHBIX METAJUIOB M 9BTEKTUKY U3 TMAPOKCHUIOB HATPUS U
Kamst. MeToJ] TONOXMMHUYECKHX peloKc-peakuumidt. CTpaTerni MHTEpKIALMH LIEJTOUHbIX METAJUIOB B CJIOUCTHIE HJIH
LIETIOYEYHBIE CTPYKTYPHI, 3aBUCUMOCTh KOOPIMHAIIMOHHOTO OKpYKeHus oT mpupoas! MeTtaia (Li, Na, K, Cs). HoBole
CTpaTEerny MHTEPKAISALNN: MHTEPKAIALMS C MOJIM-MepU3anneil; MOHOANCIIEPrUpOBaHNE C PECTIKMHIOM, muutepuHr (pillaring).
Mertoa TOMOXMMIUYECKNX MOHOOOMEHHBIX PEaKLIMii: IIPOTOHHBIN OOMEH M OOMEH KaTHOHOB METAJIJIOB. MeTO/IbI BEICOKOTO
nasieHust. [uaporepmanbhbie (1aBienue 1-10 k6ap) cuHTe3bl HEOIUTOB, amoMO(ochaToB, MUKPO- U ME3OIIOPUCTHIX TBEP/IbIX
Tel, cuaTe3sl rpyrmsl Haushalter'a. Cuatesst ipu mobiieHHOM HaBiieHnd (10-150 k6ap) v TUMH anmapaTypsl: a) armaparypa
TOpIIeHb-IIIMH/IP; O) anmapaTypa THIa HAKOBAIFHH WU ITPOTHUBOIIOJIOKHBIX HAKOBaJIeH; B) "6t -ammaparypa (belt - mosic).
[TyTi cHMKeHUs1 CBOOOAHOM SHEPrUy peaklyid O AaBJie-HUEM: ) JeToKanu3auust d-31eKTPOHOB Yepe3 CONMKEHUE aTOMOB; 0)
CTAOMJIM3aLIMs] BBICOKO-BAJIEHTHBIX COCTOSIHHI; B) ITOJABJIEHHUE CETHETOIEKTPUIECKOTr0 CMEIeH!s1 KaTHOHOB; T) N3MEHEHNE
TIPEANOYTHTEbHBIX MO3UIMI KATHOHOB; 1) CHIKEHHE MOJISIpU3alii 6s2-31eKTpoHOB. CHHTE3BI MO/ BBICOKMM JaBJIEHHEM
BEIIECTB C HEOOBIYHBIMU CTETICHSIMH OKHCJICHHSI M CIIMHOBBIMU COCTOSIHUSIMU MEPEXOHBIX METAILIOB. Y CKOPEHHE PEeaKIUid 1o
JaBJICHUEM.

Tema 10. Oco0eHHOCTH CHHTE3a OpraHnYecKuX TBepAbix Tea. Cunre3 HanoMaTepuaioB. [loyuenune amop pHbIX
BemecTB. O01IUe MeTOIbl BLIPAIMBAHUS KPYIHBLIX KPHCTAJLUIOB.

SAEKTPOHHBH
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[TonyueHre HEOPraHMYECKUX MAaTEPUAIOB IyTOBBIMUA METOAAMU: OHOAYTOBOI METO[l, TPEXAYTOBOM METO/I; IyTrOBOM
TPAHCIOPTHBIA METO/I, HACTBUIbHOE TUIaBJIeHHEe. MeTo/l XUMUYECKOro ocaxaeHus u3 razopoil ¢gasel (CVD), npeumyinectsa
MeToza. OCOOEHHOCTH CHHTE3a OPTaHUIECKUX TBEPIIBIX TE: TIOyYeHNEe KOMIUIEKCOB C MIEPEHOCOM 3apsija, IPOBOISIIAX
OpraHMYeCKHX MOJTMMEPOB (IOJTHATIETIJICHA, ITOJIMAHIITNHA, TOJIUIPPOJIa, MOJUTHeHWIeHa). [lolydeHne 1 0cOOEHHOCTH
COCTOSIHMSI MUKPOYACTHIl U HAHOMAaTepHuaaoB. MeTo/ibl CHHTE3a MUKPOYACTHIL: pacliblieHUe-BbICYILIMBAHUE,
3aMOpaKMBaHKe-BbICYIIMBAHUE, 30JIb-T€JIb MPOLIECC, KUAKOE BBICYIIMBAHUE, TUPOTreb-MeTo]. MeToAbl CHHTE3a
HAHOKJIACTEPOB: HCIApEHUE B MHEPTHOW atMochepe, MeXaHUIeCKoe pa3MelibueHIe, JIa3ePHBIM MUPOJIH3, HPOJIN3 00IauKa
crpesl, IUIa3MEeHHasl TEXHUKA, XUMUYECKUEe METO/Ibl (OKHUCIIEHUE TOHKUX YacTHUll OKCUIOB, COOCAXAEHUE, IPUTOTOBJIEHUE
KOJUIOMJIHBIX PACTBOPOB, XUMUYECKas MOJMMEPHU3AIMS U OCAKIEHUE, 30J1b-TeIb-IIPOIIECC, CO3AAHNE MUKPOIMYJIbCUH U
muresut). OCOOEHHOCTH CHHTE3a MaJIbIX YaCTHI[ METAJUIOB: UCTIapEeHHe B MHEPTHOM ra3e, MOJIyYeHre KOJUIOUIHBIX MEeTaJlIOB
BOCCTAQHOBJIEHHEM PACTBOPOB COJIEH, UCTIOIb30BAHUE ISl ATUX LIeJIe JIEKTPOHUI0B. MeTobl MoTyueHus: aMOpgHBIX BEIIECTB
(cTekou): oxJIaKIeHre NepeoXJIakIeHHbIX KUIKUX (a3 (?popMoBaHme? U3 paciljiaBa, Ja3epHOe CTEKJIOBaHKE), OCaKIEHUE U3
ra3oBoi (pasbl, IpoO-JieHHEe-pa3ynopsIoUeHIe YAApOM, pa3ylopsgoueHrue 00 IydyeHneM (METaMUKTOBBIE (DOPMBI),
JiecoJibBaTaIys, rejicoopazoBaHue. MeTo/Ibl BHIpAIMBAHUS KPUCTAJUIOB 3aTBEpeBaHIEeM U3 paciiiaBa: MeTo YoXpaabCKoro,
Tpexayroeoii Metros, metoa Kupomyioca, meron Bpumxme-na-Ctokbaprepa, meto BepHeis, MeTo 1 TUIa3MEHHOW TOPEJIKH,
METO/], I1aBalolier 30Hbl. MeTOo/bl KpUCTAJUIM3AlMU U3 PACTBOPA: METO/IbI C UCMIOJb30BAHUEM (DITIOCOB, TMPOTEpMAIbHbIE
METO/Ibl KPUCTAJIM3AIMU U3 BOJHOIO PACTBOPA C UCIOJIb30BAHUEM aBTOKJIaBa, METO/ refisl. DIEKTPOIUTUUECKUI METOT
BHIpALIMBaHKs KPUCTAJJIOB. MeTO/ ra30TpaHCIOPTHBIX Xummuueckux peakuuil (CVT). MeToa yclioBHON KpUCTaJUTU3ALMN.
MeToa MOIEKYJISIPHO-TyYeBOM SMUTAKCUH.

Tema 11. Tema 4: dazoBsie npespamennsi. Tepmoagnaamnka ¢a3oBbix nepexo oB. Msarkue moasl. Kpuruueckne
sijieHns1. CTPpyKTypHbIe H3MeHeHus IpH (pa30BbIX npeppamenusix. O cHoBHbIe MeXaHU3MbI (Da30BBIX IEPEX0/10B.

Onpepenenvie moHATHS "(pa3oBbii nepexon”. TepmoarHaMuKa (ha30BBIX MEPEXOA0B: (pa30BbIe MEPEXOIbl IEPBOTO M BTOPOTO
pona. Teopust pazoBbix nepexonos Jlanaay, mapaMeTp nopsiaka, M3MEHEeHHe CHMMETpHH 1py (ha3oBbIX nepexonax. Msrkue
MO/IbI ¥ POJIb (PIyKTYyarmi pu ¢a3oBbix nepexogax. CrieKTpbl paccesiHusi HEUTPOHOB U cBeTa BOMM3U (ha30BbIX MEPEXOIOB
(ueHTpasbHBIE MKK). KpuTHdeckue sABieHns 1 KpuTHyecKue nHaeKkcsl. Kaccndukanms ¢a3oBbix nepexoaoB B TEpMUHAX
Pa3MEepHOCTH CHCTEMBI U ITapaMeTpa nopsiaka. CTpyKTypHble W3MeHeHus pH (a3oBbIX MpeBparieHnsx. Kiaccudukarms
(azoBbix epexonoB o Byprepy: a) mepexopl, 3aTparipaiIiye IepByo KOOPIUHALMOHHYIO cepy - peKOHCTPYKTHBHbIE
(MeqJIeHHbIe) U AMIaTalMoOHHbIEe (OBICTpBIC); O) Mepexo/ibl, 3aTParuBaloIie BTOPYIO U MOCIEAYIOINe KOOPAUHAIIMOHHbIE c(hephl
- PEKOHCTPYKTHBHbIE (MEJICHHbIC) U UCITACUBHBIE (ObICTphIe). Peppo- 1 aHTU(DEPPOAUCTOPCHOHHBIE TTepexoibl. OCHOBHbIE
MeXaHHU3MBI (ha30BBIX IIEPEXOJIOB: a) MEPEX0Ibl 3apOIbIIIE00PA30OBAHIS U POcTa; 6) Mepexoabl MOPSI0K-OeCcTIOPSI0K; B)
MapTeHCUTHbIE Nepexobl. CIMHOIATbHOE M 9BTEKTOMIHOE pa3okeHHe TBepIbIX Tesl. OcoOeHHOCTH (ha30BbIX MEPEXOIOB B
OpraHWYEeCKUX TBEPIBIX TeJlax, epexobl B apa-auxJI0pOeH30Ie U MaJIOHOBOK KUCIIOTE.

Tema 12. Hecopasmepnblie dra3pl. Kooneparusnslii 3¢ ekt Ana-Tesepa. Ilepexoabl Mexay CHUHOBbIMH
cocrossHusimu. Me3odassl. [lnacTnueckoe kpucramummyeckoe cocrosinue. JKuakne kpucrawisl. PazoBbie
nepexo/bl B CTEKJIAX.

Hecopasmephbie dazbl. CriocoOs (hopMUpoBaHuUsT HecOpa3MepHOCTH ¢ha3: a) COCTaBHAs HECO-Pa3MEPHOCTD; 0) ANCIUIACUBHAS
Hecopa3MepHOCTb; B) camoynopsiaodenue aedektoB. O6pa-30BaHMe HeCOpa3MepPHBIX (pa3 B MO OJHOMEPHBIX METaJIOB
[Naitepnca-Ppenrixa, BojHbI 3apsaaoBoil motHoctd (CDW), ruranrckas anomanus Kona. Hecopa3mepHsie ¢a3sl B
K2Pb[Cu(NO2)6], K2SeO4 1 MOHOCIONHBIX 'pahUTOBBIX UHTEpKaiaTax. JMHaMIueckuil 1 cTaTiueckuii 3¢deKTol
Sna-Tennepa, koonepatusHblil 3¢ppext AHa-Temnepa. Kooneparus-ueiii appext Ana-Tennepa B P33-unpkonax, HNuHeax u
niepoBckuTax. [lepexoapl Mex 1y CIIMHOBBHIMU cocTOsTHUSAME B coenuHenusix kenesa(ll, 1) u kodansra(Ill), BiusiHue Ha
TeMIepaTypy nepexoja AaBjeHus 1 gonuposaHus. Mesodassl. Ilnactuueckoe Kpucramimueckoe coctossaue. Kunkue
KPHCTAJLIBI: HEMAaTUYECKKE, X0JleCTepuieckre 1 cMekTrdeckue aspl. OcodeHHOCcTH cMeKTHYecKux (as. [Tapamerp nopsiaka B
KUAKOKPUCTAUINYECKUX (pa3ax. DHTANbNNA Nepexojia B KUAKOKpUCTALINYECKOe cocTosiHUe. KBasmkuakue KpucTaisl.
da3oBble nepexopl B cTeksax. Temmneparypa crekioBanus (Tg) u Temneparypa TepMOANHAMUYECKOTO TIepexofa B CTeKIIa
(To). MMapanokc Ko3mana (Kauzman'a) u ero pemenue. Kondurypaimontast sHTponus B crekjax. CTeKJIOKpUCTAILIB,
JUIIOJIbHBIE CTEKJIA, 3AMOPOKEHHOE KUJKOKPUCTAITINYECKOoe cocTosiHMe. [IpakTueckoe puMeHeHue (pa3oBbIX ePEXOa0B.

Tema 13. Tema S: [lecpexTnl B TBepabIX TeJax. Toueunsie gedextol. IlapasaekTpuyeckne U MoJeKyJIsAPHbIE
npuMecu. Ilenrpsl okpacku. Incaokamun. Ilnanapusie nedexrsl.

UYersipe Tnna 1eeKTOB B TBEpIbIX Tenax. HecrexnomeTprieckre COeAMHEHNS ¥ TBEP/IbIE PACTBOPHI KaK MX MOJIEIIH.
Toueunsie nedpextsl: mapsl 1o [orTky, nedexTsl mo PpeHkelno, ATMOBAJIEHTHBIE IPIMECH U MIX POJIb B 3JIEKTPOIIPOBOIHOCTH.
OneHku sHepruil oopasosanus nap no [lorTkn u noHHO# Murpanun. PaBHoBecue ToueuHbIX Ae(hEKTOB M KBa3UXMMUUECKHE
peakiyy B IPUMEHEHNH K OKCHIAM U TajloreHniaM MetayuioB. [lapasiekTpuieckue 1 MoJieKyJIsipHble puMec. LIeHTpst
okpacku: F-uenrtpsl, F+-, F--, F3-, R- u VK-uentpsl, npumenenue IIIP a5 ux uccnenopanus. [JUCIOKaIUK: KpaeBble U
BHUHTOBBIE AuCIOKanuu. BekTop u koHTyp Broprepca. CoBeplleHHbIE ¥ HECOBEPIIEHHBIE (YACTUYHBIE) TUCIOKALNH, YACTUYHBIE
auciokaimy @panka u ok, Posb qucnokanuii B XuMHYecKux peakiusix. [InanapHblie 1edeKThl: KOTepeHTHBIE,
HEKOTepeHTHbIE U MOJyKOTepeHTHbIe TpaHuIbl pasaena. dedexts! ymakoBku 'K wmm ITTY, rpaHuiibl ABOMHUKOB,
KOMHCHEGHTHbIE, aHTH(Da3HbIE U JOMEHHbIE I'PaHUIIBI.

Tema 14. Bzaumopeiicteue gecdekToB. YnopsigoueHne ToUueYHbIX Je(eKTOB U CBePXCTPYKTYPHI.
Kpucraanorpaduuecknii casur. biounbie u 6eckoHeYHO aganTuBHble cTPYKTYphL [IpopacTanne KpuCTaLIOB.

Crpannua 8 u3 15.
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YnopsinoueHue ToueuHbIX AeeKToB 1 cBepXCTPYKTYphl. Pazbl Cy3yku. CBEpXCTPYKTYphl Xallb-KOT€HUOB U KapOuI0B
MeTa/u1oB. CBEPXCTPYKTYPHI OKCHIOB TUTaHA, BaHAIUsA U Kkeje3a, kiactepbl Koxa-Koysna. CBepXCTpyKTyphl Ha OCHOBE
(pmoopuTa ¢ n30bITKOM MK 1ePUIIMTOM aHMOHOB: KJlactepsl beBana, kiactepsl Yuuca. Kpucramnorpadguueckuii cisur (cs)
110 Y OJICIIN: TUIOCKOCTH ¢S B cTpyKTypax Thna ReO3 u TiO2. Biounsle cTpyKTyphl. BiioyHbIe CTPYKTYphl OKCHIOB HUOOUSI.
BeckoHeuHO a/lanTUBHBIE CTPYKTYPHI € ITIOCKOCTSIMU M 0€3 IUIOCKOCTel Kpuctatorpadudeckoro capura. IIpopacranue
KPUCTAJIJIOB: IEPUOJUUYECKOE U HEMIEpUOANYECKOe IpopacTaHye. THIbl 1e(heKTOB B MEPOBCKUTHBIX okcuaax ABO3: BakaHcuu B
MO3UIMAX A, aHNOHJIE(PULIUTHASI 1 aHUOHU3OBITOUHAST HECTEXOMETPHYHOCTb.

Tema 15. Tema 6: B3anmocBsI3b M€Ky CTPYKTYPO# 1 CBOHCTBAMH KPUCTALI0B. OnncaHue 3JIeKTPOHHOI
CTPYKTYPHI TBePbIX TeJl. MarHuTHbIE CBOICTBA KPUCTANIOB. JJeKTPHUEeCKHe CBOHCTBA TBEPABIX TeJl.

YeTsipe MOZIENM ONIMICAHUSI CBOMCTB TBEP/IBIX TeJl. 30HHAS MOJENb, 30Hb bpmmosna, yposers Pepmu. Moaensb
JIOKaJIM30BaHHBIX JIEKTPOHOB, OOJIBIINE M MaJIble MOJISPOHbl. Mozenb XUMUUeCKoH cBs3H 1o I'ynuHady, sHeprus nepeHoca
(bij), koHIENTYaNbHBIE (Pa30BBIE AUAarpaMMbl. MoJesb KJIacTepoB, YIeT KOH(DUTYPAIIMOHHBIX B3aMMOSHCTBHN M COCTOSTHUM C
nepeHocoM 3apsiga. PU3MUYecKre CBOMCTBA TBEPABIX TEJI: pABHOBECHbIE, CTALIMOHAPHBIE, TUCTEPE3UCHBIE U He-00paTUMBIE.
MarnuTHble cBOICTBa TBEpABIX Tell. [lna- u mapamaraeTnsm, 3akoH Kiopu-Beiica (koHcTanTa Beiica), BaH-(h1eKOBCKUIA
napamarseTusm, Mmaraetusm [layin. O6MeHHOe B3auMO-AeiicTBIe: NPsIMOI 1 KOCBEHHBIH 00MeH (CyrnepoOMeH U 0OMeH 110
mexanm3My RKKY). OcHOBHBIE THITHI MAarHETH3MA B TBEP/IBIX TeJIaX: AMAMarHEeTU3M, HICaIbHBIN apaMarHeTH3M,
(eppo-marHernsm, antudpeppomMarseTusm, peppumarneTusm. I'enumarseTism, ciabbiil (heppoMarHeTn3mM, MeTaMarHeTH3M,
cyneprapaMarHeTu3M, CliepoMarHeTH3M, MUKTOMArHETU3M U CIIMHOBBIE CTEKJIA. DJIEKTPHUUECKUE CBOIICTBA TBEPABIX TEl.
ITpoBOAMMOCTH METAJIIOB, paccesHUE JEKTPOHOB Ha (DOHOHAX U JedeKTax pereTku. [IpoBoIrMMOCTh COOCTBEHHBIX U
HEeCOOCTBEHHBIX MOJIYTIPOBOJHUKOB C JETOKATN30BAHHBIMU HOCUTENSIMH. [IpOBOAMMOCTD MOJIYTIPOBOJHUKOB C
JIOKTM30BaHHBIMU HOCUTEJISIMU (XOIITMHT MaJIBIX ITOJISIPOHOB). B3aMOCBSI3b MEX /1y 3JIEKTPONPOBOAHOCTHIO U
MAaCCOTIepEeHOCOM MOHOB, cooTHOIIeHne HepHera-diHmTeliHa, oTHOmeHne XaBeHa. CBepXImpoBOIMMOCTh. B3aUMOCBA3b MEeX Iy
SHTPONUEN U JEKTPOHHOH TEIUVIOEMKOCTBIO B CBEPXIIPOBOASIIEM COCTOSTHUN. BiMsiHuEe MarHUTHOTO ToJIs Ha
CBEPXIIPOBOAMMOCTD, 3(pdekT Meiliccuepa-Ox3eHdenbaa, Buxpu AGpukocoBa, ocodenHoctu (a3 [lespes. Teopus
cBepx-nipoBoaumoctu bapanna-Kynepa-Ilpugepa (BKII), kymepoBckue mapsl. BeicokoTemMmiepaTypHbie OKCHIHbIE
CBEPXIIPOBOAHUKH: CTPYKTYPHbIE OCOOEHHOCTH KYITPAaTHBIX CBEPXIIPOBOJHMKOB, MEXaHN3M CBEPXIIPOBOAMMOCTH B KyIpaTax.

Tema 16. CBepxnpoBoauMocThb. /[H3j1eKTpUYecKie 1 oNTHYECKHEe CBOHCTBA KpucTawLioB. Ilepexoanl
MeTaJLI-HeMeTaJll. CMelIaHHO-BaJieHTHbIe coequHeHns. ®eppoukn. OcodeHHocTH aMOP (QHBIX TeJ H KHIAKHX
KPHCTAJLIOB.

JHusnexkTpuyeckue cBorcTBa TBepabIX Tell. [lonsipusanus cpenpl, ypaBHenue Kiaysnyca-MoccorT, Bpemst penakcanuu ebas,
KOMIUIEKCHASI IN3JIEKTPUUeCKast IPOHUIIAEMOCTh, CTATUYECKast U ONTUYECKas UIJIEKTPHUECKUEe KOHCTAHTbI, 3aKOH
Kiopu-Beiica (temneparypa Kiopr). B3aumocBs3b Mexay KOHCTAHTOR paclpoCTpaHEeHUs JIEKTPOMAarHUTHON BOJIHBI,
JIMJIEKTPUYECKON TPOHUIIAEMOCTBIO Cpeibl M AEHCTBUTEIbHON M MHUMOM YacThIO ToKa3aressi npesiomieHus. Onrudeckue
cBoiicTBa TBepAbIX Teul. [lorsonenue cadocBs3aHHbIX JEKTPOHOB (MEK30HHbIE IIEPEXO/IbI), TIOTJIOIEHNE CHIIbHOCBSI3aHHbIX
3JIEKTPOHOB, NEPEXO/Ibl OT JOHOPHBIX U aKLENTOPHBIX NPUMECEH B MOIYIPOBOIHUKAX, TIOJIOCH TIOTJIONIEHHST OT SKCUTOHOB,
PpEeKOMOMHAIMS Tap JEKTPOH-JIBIPKa C MOPOoXKAeHUEM (POHOHA U JloMHHecHieHImerd. Heynpyroe paccesiHue usiydeHus B
TBEpBIX Tenax, a¢gpext Pamana. JlazepHoe u3inydyeHue, pyOMHOBBIH J1a3ep U J1a3epbl Ha MOJTYTPOBOJHUKOBBIX IUO/IAX.
HenvHeiiHble 3aBUCMMOCTY MOJISIPU3ALIAN OT JIEKTPHYECKOTO MOJIS B JIA3EPHBIX JIydaX, FeHepals BTOPbIX TapMOHUK
(KH2PO4). ITepexoapl MeTaI-HEMETAILT: &) MEPEXObl B KPUCTAJIaX MEX1y 30HHBIMU COCTOSIHUSIMU C U3MEHEHUSIMU B
CTPYKTYpe; 0) MOTTOBCKHI IEPeX0/] MEKY JeTOKATM30BAHHBIMU 1 JIOKIM30BAaHHBIMU COCTOSIHUSIMU B KpUcCTajUiax; 0)
AHJIEPCOHOBCKUI MEPEX0 MEKY AeTOKATM30BAHHBIMU 1 JIOKAIN30-BaHHBIMH COCTOSIHUSIMU B HEKPHCTAJLIMYECKUX TBEPJIBIX
Tesax. AHAEPCOHOBCKAs JIOKAIU3aLMsA, MEXaHU3M [TPOBOAMMOCTH CO cKaukamMu nepemenHoi aiuHbl (VRH). Kputeprun
nepexoja MeTajuI-Hemetayut o Xa66apay, Morry u I'epridensny. Cmemanno-BasienTHbie coemunenns (CBC). Tpu kimacca
CBC B 3aBucumocT# ot K03 puIMeHTa BAICHTHON JieJoKanu3anuu, coiib Kpeiitia-Tayoe (Creutz-Taube). HuzkopasmepHhsie
TBEp/IblE TeJa: IETIOYEYHBIE U CIIOUCTHIE CO-eIMHEeHNsI, KpacHasi coitb Bonbdpama. depporku: ¢heppoaieKTpuKku
(cerHeToaNeKTpUKH), (heppOMarHeTHku, (hbeppo3IacTHKK (CErHeTOaIacTUKM). [lepBruyHbIe U BTOpHYHBIE (DEPPOUKH, BHIpaKEHHE
cBOOOJHOM 3Hepruu [yis (hepporkoB. CoOCTBEHHbIE U HeCOOCTBEHHbIE (heppouKU. PeppoaEKTPUKH, TbE30INEKTPUKH,
NIMPORJIEKTPUKH, aHTH(PEPPOIEKTPUKH, (ha30BbIe IEPEXO/bl B TUTAHATE Oapusl. DIEKTPOONTHUECKUE MaTeprabl, 3((eKTh
Iokesnca u Keppa. Oco6eHHOCTH KMAKUX KPUCTAIIOB, aHU30TPOIIHS MOKa3aTesl IPEJIOMIISHU ST, TUIJIEKTPUUECKONW KOHCTaHTHI
Y OPHEHTAIMOHHOW YIIPYTOCTH.

Tema 17. Tema 7: TBepaogasunie peaknun. Knaccugukanus tBepaoda3Hbix peaknuii. MexaHn3Mbl BasKHeAIHAX
TBepPA0(pa3HBIX peaKmuil.

Twurs! TBeproa3HbIX peakiyii. JIumutnpyomue craquy TBepAoda3Hbx peakuuid, 3pdext Xeapana. Peakimy, BKmovaonme
OZIHY TBepayIo (a3y: onucaHue S-00pa3HbIX KUHETHYECKUX 3aBUCUMOCTel, ypaBHeHUs1 ABpaMu-Epodeesa u
[Mpayra-TomnkuHca, TPUMEPHI TOMOTAKTHYECKUX peaklMil. Peakimu TBepoe-ra3: napaboInuecKuid 3aKOH CKOPOCTH M MOJENb
Barnepa. Peakimu TBepioe-TBepioe: peakuy PUCOSIUHEHS 1 0OMeHa, KWHETHKA PeaklUii C y4acTUeEM MOHO-
TIOJIMKPUCTAIUIOB. Peakiinm TBepaoe-XuaKoCTh: 00pa3oBaHUE CJIOsI Ha TIOBEPXHOCTH, PACTBOPEHHE B KUAKOH (hase, MpoLecchl
MHTEpKaIALIUY. Peakiuy opraHn4eckux TBepIbIX TeJ: OTJIMYME OT Peaklril HEOpraHWn4eCcKUX TBEPIbIX Tesl, (POTOANMEPU3ALIHS
TPAHC-KOPUYHBIX KHUCJIOT, OJIMMEPU3aLus 2,5- JUCTUPUIINKMPa3uHa, OJIMMEpPHU3alysl AUaleTUICHOB, aCHMMETPUIECKIe
CHHTE3bl B XMPAIbHBIX KpUCTaJUIaX, MHAYMPOBAaHNE XUPAIbHOCTU CEJIEKTUBHBIMU 100aBKaMH, cTepeocnelipIuecKre peakum
BHeJpeHus 'TocTell" B CTPYKTYpYy CTEPOUIOB, pa3/ie/ieHNe SHAHTHOMEPOB Ha OPTaHMUECKMX XMPaJIbHBIX KPUCTAIIAX,
YCKOpEHHE peakluii oA IeHCTBUEM BHYTPEHHETO JaBJIeHHs KpUCTalIa.

SAEKTPOHHBH
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Tema 18. quc Ppy3us B TBepapix Teqaax. KnuneTnueckne MogeJi M ypaBHEHHS N30TePMHUYECKON KHHETHKHA.
AKTHBHOE COCTOSIHHE PEareHTOB H €ro PoJb B TBepA0(a3HbIX Mpoieccax. ['eTeporeHnsplil KaTaans.

VpaBiieHre peakIMOHHOHN CIIOCOOHOCTHIO OPraHUMIECKUX TBEPIBIX TeJl: TEXHUKA OPraHU3alUK KpUcTaia. I ereporeHHbIid
KaTaJiM3: akTUBHOCTb M CEJIEKTMBHOCTb KaTaJIM3aTOPa; KaTaIn3aToOPhl, IUCHIEPTIPOBaHHbIC HA MOJIOXKKE; CHIIbHOE
B3anMojercTBre MeTayuT-HocuTesb (SMSI). [IprMepsl IpoLeccoB ¢ reTepOreHHBIM KaTaIu30M: KPEKUHT YIIIEBOAOPOIOB B
MIPUCYTCTBUH BOJOPO/A, THApoaecyIbpypusaims HedptH, noaydeHne Metana n3 CO u H2, cuate3 amMmmuaka, CHHTE3
®umepa-Tpomia (ruapupoBanue CO), okucieHre CO B aBTOMOOHIIBHBIX OTXOJSIIUX ra3ax, MOJUMepHU3alysi STUIICHA U
npornuiieHa (¢ kataimsaropom Lurnepa-Harra), aMmookuciieHre TipornuiieHa (MEXaHU3M peakiviy ¢ MOJIMOIaTaMy BUCMYTA).
LleonuThl KaK KaTaJIM3aTOPhL: CEJIEKTUBHOCTD [0 PEareHTy, MPOAYKTY U NepeXOAHOMY COCTOSIHMIO. OCOOEHHOCTH KaTaln3a
nenracuiaom H+ZSM-5.

5. IIepedyeHb y4eOHO-METOUIECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS MO 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HerocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaloMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHB, TAK U IPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yJaloecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HaHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3aysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (hefepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT0 0Opa3oBatesbHOro yupexaenus "Kazaunckuii (ITIpuBomKCKMii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOrO aBTOHOMHOTO 00Pa30BATENIbHOTO YUPEKIEHHs BBICIIIETO
npodeccuonanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaibHOrO yHUBEpCUTETa
cait - http://urai.net.ru/crystal/p21aal.html

caiit - http://www.eunnet.net/metod_materials/wm5/symmetry.htm

cait - http://cultinfo.ru/fulltext/1/001/008/102/214.html

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCHHUIIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEACTB 10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHeTeHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEJACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYLIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS cieayoas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OLIEHIUBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkKaHue OLIEHOYHBIX CPEICTB, BKJII0Uast TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

DOoHJ1 OLIECHOYHBIX CpeACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmmMe JUuCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAMMON JIJIs1 OCBOEHHUSI U CIUILIUHBI (MO LyJIsl)

OcBoeHUe QUCLUIUTMHBI (MOYJIs1) TIperioiaraeT u3ydeHne OCHOBHOM 1 JIOMOTHUTEIbHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OYJalOIIMMCS B OTHOM 3 ABYX BapUAaHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0ueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe I AMU;

3AE
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

1.Caiit Kauru no xumuu - Xumus TBeporo tena - http://chemistry-chemists.com/Uchebniki/Chemistry-books-Solid-state.html
2.Caiit Xumuk. XuMmus TBepAoro Tena - http://www.xumuk.ru/encyklopedia/2/4998.html

3.Caiit ?TBepmodazusie peakuun? - http://pcrnasm.narod.ru/solid-phase_reactions.pdf

4.Caiit MloctHayka. Xumus tBepaoro tena? - http://postnauka.ru/themes/himiya-tverdogo-tela

5.Caiit TBepaodasnsie peakuuu - http://dic.academic.ru/dic.nsf/es/89815/TBEPJOPA3HBIE

9. MeToanuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToauuecKue peKoOMeHIanun

JIEKLINH V3ydeHne MUCHMIUIMHBI ClIeAyeT HAUMHATb C IPOPadOTKU paboyell MporpaMMbl, 0co000e BHUMAHUE, yACIsis
LIeJISIM 1 3aJa4aM, CTPYKTYpe U COAEPKaHMIO Kypca.

PaboTa ¢ KOHCIIEKTOM JICKLIMIA:

Heo6xogumo mpocMaTpuBaTh KOHCHEKT Cpasy MOCie 3aHATHH, OTMEThTE MaTepral KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBACT 3aTPYAHEHUS U1 IOHMMaHMs1. [lonbITaiitech HAWTH OTBETHI HA 3aTPYJHUTEIbHBIE BOIIPOCHI, MCIIONb3Y S
PEKOMeHIyeMyIo uTeparypy. Ecim caMocTosTenbHO He yaanoch pa3odparbes B MaTepuaie, chopMyIupynTe
BOIIPOCH M OOpATUTECh 32 IOMOLIBIO K MPENOAABATENI0 HAa KOHCYJIbTAIMM WM OJIMKaiier JeKuuu. PerysspHo
OTBOAWTE BpeMsI AJIs1 TIOBTOPEHHMSI IIPOMIEHHOTO MaTepraa, IpoBepsisi CBOM 3HaHMS, yMEHHUS M HABBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

CaMoCTOsI- Paboueii mporpamMmoii AMCIMIUIMHBI TPEAYyCMOTPEHa CaMOCTOSITeNIbHAS paboTa cTyieHTOB. CaMoCTosITe/IbHAS
TenbHas padoTa | paboTa MPOBOIMTCS C LIEJIbI0 YITyOsIeH!sl 3HAHUH 110 AMCLUIUIMHE U TIPpelyCMaTpUBaeT:
- YTEHHE CTYJEHTAMH PEKOMEHIOBAHHOM JIUTEPATYPhI U YCBOEHHE TEOPETUUECKOTO MaTeprasa JUCIIUILIHHbI;
- IOATOTOBKY K MPaKTHYECKUM 3aHATHUSIM, J1JaO0paTOpHBIM paboTaM 1 KypcoBoii padore;
- paboty ¢ HTepHET-UCTOUHUKAMH;
- IOJITOTOBKY K C/Iaue MPaKTUYECKMX paboT, BHIIIOJHEHHUIO TECTOBBIX 3aJaHHUM U cllaue 3a4eTOB U 9K3aMEHOB.
[MnannpoBaHUe BpeMeHU HA CAaMOCTOSITEILHYIO padoTy, HEOOXOJMMOT0O Ha N3yYeHHe HACTOSIIIEH AMCIUILINHEL,
CTyZIeHTaM JIydllle BCEro OCYIIECTBIISITh HAa BECh CEMECTP, IPelycCMaTprBasi PU 3TOM PEryJIsSipHOe ITOBTOPEHHE
NPOM/IEHHOT0 Marteprana. Marepuas, 3aKOHCIIEKTUPOBAHHbIN HA JIEKLUSIX, HEOOXOJUMO PETYJISIPHO AOTOJHSTh
CBEJICHUSIMHU U3 JIMTEPATYPHBIX KCTOYHUKOB, MPEACTABIEHHBIX B pabouel mporpamme AucHMIUMHLL [1o Kaxmon
U3 TeM JJIs1 CAMOCTOSITEILHOTO U3YUeHus1, TPUBEJEHHBIX B paboyueil mporpaMMe AMCUUILUIMHBI CJIeAyeT CHavaia
NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U MPH HEOOXOANMOCTH COCTABUThH KPATKUI KOHCIIEKT OCHOBHbIX
TNIOJIOKEHHUH, TEPMUHOB, CBEICHUH, TPEOYIOIMX 3aIOMUHAHUS U SIBJISIONIMXCS] OCHOBOIOJIATAIOIIMMY B 9TOW TeMe
Y JUIs1 OCBOEHMSI MOCJIEYIOIINX Pa3esioB Kypca.

Crpanyna 11 u3 15.




[Iporpamma auctmruivasl "Xumus tBepaoro tena”; 04.05.01 "®dynpamentanpHas v NpUKIIaHAS XUMUS'".

Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT Ha 3auete onpegenseTcs KauecTBO U 00bEM YCBOEHHBIX CTYAEHTAMM 3HaHUIA, CIOCOOHOCTD K 0000IIEHHIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh TaKasi BO3MOKHOCTb. ['OTOBSICH K 3a4eTy, JIy4llle BCEro COUeTaTh NOBTOPEHNE TEOPETUUECKHUX BOIIPOCOB C
BBITIOJTHEHHEM TTPAKTHYECKUX 3aaHui. TpeOoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/iesieHbl (bejiepaibHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM U paboyell mporpaMMoil AucHuILIvHEL. Lless 3auera - mposepka
Y OIIEHKa YPOBHS MOJTyYEHHBIX CTY/IEHTOM CIEIMAIBHBIX IO3HAHUH 0 Y4eOHOH ANCIUITINHE 1
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunumii 1 Kateropuid. OlieHKe MoAJIekaT MPaBUIBHOCT M TPAMOTHOCTD PEUM CTYAEHTa, ECJU 3a4eT
TIPOBOJIMITCSI B YCTHO# (hopMe, a Takke ero JOCTIKEHHs B TeueHne ceMecTpa. JJonoiHuTeIbHOM Hesbio 3aueTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,
YTO UTrpaeT OOJIbLIYIO POJIb B IOATOTOBKE OyIyIIero CHelyaaucTa, CIocOOCTBYET MOTyYeHUI0 UM
(yHmamenTanbHOI 1 ipoeccnoHa bHOM NoArotoBKY. [Ipn MoAroToBKe K 3a4eTy BaKHO MPABIJIBHO U
PalIOHANIBHO PACIIaHMPOBATH CBOE BPEMs1, UTOOBI YCTIETh HAa KAYECTBEHHO BHICOKOM YPOBHE IOJTOTOBHUTHCS K
OTBETaM 10 BceM BompocaM. Bo Bpemsi MOJArOTOBKY K 3a4€Ty CTYAEHTHI TaKKe CUCTEMaTH3UPYIOT 3HAaHUS,
KOTOPBIE OHM TIPHOOPEITN NTPU N3yYEHNH OCHOBHBIX TEM Kypca B TeUeHHE ceMecTpa. DTO MO3BOJISIET M YSICHUTh
JIOTMUYECKYIO CTPYKTYPY AUCLUILIAHBI, OOBEANHUTD OT/JEIIbHbIE TEMBI B €IMHYIO CHCTEMY, YBUIETh EPCIEKTUBHI
ee pa3BuTusA. CamocTosATebHAsA padoTa MO MOArOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCSA
CTYZIEHTOM, UCXO/1s1 M3 00Iero oObeMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 32 MPEI0CTABICHHBIN JUIs
HOATOTOBKH CPOK OH CMOT' PABHOMEPHO PaclpeleuTh IPUOIU3UTEILHO PABHOE KOJIMYECTBO BOIIPOCOB IS
€XEeJHEBHOTO M3yueHus1 (OBTOpeHus ). BaxkHO, 4TOOb OIMH NOCEAHMIA IeHb (JINOO YacTh ero) ObLT BBIIENIEH JUIS
JOTIOJTHUTEIBHOTO IIOBTOPEHUS BCEr0 00beMa BOIIPOCOB B 1I€I0M. DTO HO3BOJISAET CTYIEHTY CAMOCTOSTEIBHO
HepeNPOBEPUTh YCBOEHHE MaTepraa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctu: 04.05.01
"dyHaaMeHTanbHas U MPUKJIaIHAs XUMUs'" U crienmanu3anuy "®yHIaMeHTaIbHASE XUMUSL: MaTepUalibl Oyayiero”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.10.02 Xumus meepdoeo meaa

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Llmpenscon, B. I'. KBanToBast xumust. MosieKyibl, MOJIEKYJISIPHBIE CHCTEMBI M TBEp/pIE TeJa : yueOHOe TTocoOre [Ist BY3OB !
y4ye6Hoe nocobue / B. I'. LiupenbcoH. - 5-e uza. - Mocksa : Jlaboparopus 3Hanui, 2021. - 522 c. - ISBN 978-5-93208-518-9. -
Tekcr : anexkTponHbli // Jlansb : anekTpoHHO-OMOMOTeyHas cuctema. - URL: https://e.Janbook.com/book/172254 (nata
ooparmrenus:: 21.02.2025). - Pexxum moctyna: 71 aBTOPH3. MOJIb30BaTeNeH.

2. T'yces, A. U. Hecrexnomerpusi, 6ecriopsijiok, OIMKHAN U JaibHUN MOpsiok B TBepaoMm tene / A. W. I'yceB. - Mocksa :
OUBMATIINT, 2007. - 856 c. - ISBN 978-5-9221-0609-2. - Tekcr : anekTpoHHbIH // JIaHb : 371K TPOHHO-OUOIMOTEUHAST
cucrema. - URL: https://e.lanbook.com/book/2681 (nata obpamenusi: 21.02.2025). - Pexxum gocryna: ajist aBTopus.
T10JIb30BAaTeJIEH.

3. I'enbpman, M. . Heopranndeckas xumus : yueoHoe nocodue uist By3os / M. U. I'enbpman, B. I1. IOcrparos. - 3-e u3n.,
crep. - Cankr-Iletepbypr : Jlans, 2025. - 528 c. - ISBN 978-5-507-52362-7. - Tekcr : aneKTpoHHbIH // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/448709 (nata o6pamenus: 21.02.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

lonoJsHATE ILHAS JUTEpPATYpa:

1. OO1as v HeopraHuyecKas XMMUsL: ydeOHoe mocoOue Il CaMOCTOATENbHOI paboTsl cTyneHToB / Kazan. dgenep. yH-T; [Hayu.
pel.: 1.X.H., mpod. ®. B. [leBsto., a.x.H., mpod. H. A. Ynaxosuu].- Kazanb: [Kazanckuii yausepcurer], 2011. - Y. 1: O6uias
xumus / [coct.: P. P. AmMupos u ap.]. - 2011. - 142 c.

2. O6mas 1 HeopraHuJecKasi XMMUs: y4eOHoe IocoOue s CaMOCTOsITeNbHOM paboThl cTyneHToB / KasaH. denep. yH-1; [Hayy.
pen.: n.x.H., mpod. ®. B. [leBsaTos, 1.x.H., mpod. H. A. Yinaxosuu].-Kazanb: [Kazanckuit yausepcutet], 2011. - Y. 2: Xumust
anemenToB / [cocT.: I'. A. Booc u np.]. - 2011. - 140 c.

3. Kommakosa, H. A. COopHUMK 3a/1a4 110 XUMUYECKOHN KuHeTHKe : yueOHoe nmocodue / H. A. Konmnakosa, C. B. Pomanenko, B.
A. Konmaxkos. - 3-e u3n., crep. - Cankr-Iletepoypr : Jlans, 2022. - 280 c. - ISBN 978-5-8114-2394-1. - TekcT : 27eKTPOHHBINA
/I JIanb : anexTpoHHO-OMbMOTeuHas cucrema. - URL: https://e.lanbook.com/book/212864 (nata o6parenust:21.02.2025). -
PexuM moctyna: 11s1 aBTOpPH3. TOTb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.10.02 Xumus meepdoeo meaa

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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