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ITporpamma mucimruunsl "Kpucramtoxumus'; 04.04.01 "Xumus".

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
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ITporpamma mucimruunsl "Kpucramtoxumus'; 04.04.01 "Xumus".

IIporpamMmy auCIMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Pomanos C.P. (Kadenpa BEICOKOMOJIEKYISIPHBIX U
3JIEeMEHTOOPraHNUYEeCKUX coeilMHeHni, XuMudyeckuil UHCTUTYT UM. A.M. BytiepoBa), SeRRomanov@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 COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-3 CriocoOeH aHAIM3MPOBATh HOBYIO HAYYHYIO TPOOIEMaTHKY, IPIMEHSTh METOIbI ¥ CPEeJCTBA
M1aHMPOBAHMSI, OPraHU3ALMU U IPOBEJEHIS HAYUHBIX MCCIEJOBaHMIA B BLIOPaHHOH 00J1acTh
XMMHY M CMEXHBIX HayK

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

3HaeT TEOPETUYCCKHE OCHOBLI KPUCTAJUIOXUMHUU Y UCTTIOJIB3YET 3TU 3HAHUA IMPU PEHICHUHN CJIIOKHBIX 3a1a4
npodeccCHoHANTLHON AeSITeIbHOCTH

OO0yyaronuiics MOJHOCTHIO 3HaeT y4eOHO-IIPOrpaMMHBIA MaTepuant Kypca 'Kpucramoxumust'.

JloKeH yMeTh:

VYMeeT cBOOOAHO aHAIU3UPOBATh, CHCTEMATH3UPOBATh M 00PaOATHIBATh HAYYHO-TEXHUUECKYIO HH(OPMALMIO Ha OCHOBE
TIOJIyYEHHBIX TEOPETHYECKUX MPEICTABICHUI KPUCTAIIOXUMUM 1 MICTIOJB3YeT 9Ty MH(MOPMALIMIO IIPY PelleHnH 3a1a4
poheCCUOHATTBHON EATEIBHOCTH.

YMeeT BBIOJHATH MPelyCMOTPEHHBIE IPOrpaMMOoii 3a1anust Kypea 'Kprctanioxumust', ¥ UCTIoNb3yeT MOoTyYeHHbIe YMEHNsT
TIpY penieHn MpodheCCHOHANBHBIX 3aJa4 U MPOSIBIISIET TBOPYECKHE CITIOCOOHOCTH B TIOHUMaHHH, U3JIOKEHUN U
WCTIOJIb30BAaHMSI y4eOHO-TIPOrpaMMHOIO MaTepuraa

I[OIDKGH BJIag€Th:

CB00O/IHO BJIa[ICET HABBIKAMM 0OPA0OTKH M aHAJIN3a HAYYHO-TEXHUUECKOW MH(MOPMALIMK B 00JIACTH KPUCTAUIOXUMUHU U
HEKOTOPBIX 0a3 JaHHbIX, HHTEPIPETALMH PE3yJIbTATOB OTAEIBHBIX STAIOB HAYYHO-HCCIICI0BATEILCKON PabOTHI C
[PHBIICYEHUEM 10Ty ICHHBIX 3HAHUII TEOPETUUECKUX OCHOB KPHCTAUIOXUMHH [PH PELICHHH 33124 PO(eCCUOHATBHOM
JEeSITeIbHOCTH.

Brageet HaBbIKaMU TIOJTYYSHHBIME B XOJIe U3YUeHHs] TUCIMIUTAHBI 'Kpuctamioxumust' v criocoOeH K UX caMOCTOSATEIbBHOMY
TIOTIOJTHEHHIO U OOHOBJIEHHIO B XOJi€ AAJIbHEHIIEN yuyeOHO! padoThl 1 PO(ecCHOHATBHOM AesTebHOCTH B 00J1aCTH
npuodpeTaeMort mpodeccru

JIOJ'DKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

HeMOHCTpHpOBaTb CITIOCOOHOCTh ¥ TOTOBHOCTD K AHAJIN3y CUCTCMHbBIX CBOICTB U CTPYKTYPHBIX 0COOEHHOCTEN
KPUCTAJUIMYCCKUX BEHICCTB, YMCHUE aHAJIM3UPOBATH BHEIIHIOIO (bOpMy 1 BbIICJIATD CTPYKTYPHBIC €JMHUIBI KPUCTAJIJIOB.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucnurimHa (MoayJb) BKIoueHa B paszaen "b1.B.J1B.06.02 Juciurael (MOAyn)" OCHOBHOHM MpogheCCUOHATIbHOM
obpasoBaresbHO# rporpammbl 04.04.01 "Xumus (OpraHnyeckas, 3JeMEHTOOPraHuYecKas ¥ MeAUIMHCKasA XUMHus)" U
OTHOCHUTCS K JUCIMIUTMHAM 1o BeIGopy yactu OITOIT BO, ¢opmupyemoii ydacTHUKaMu 00pa30BaTelIbHBIX OTHOIIEHUH.

OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaBareem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSTEJLHYIO
padoTy obyuarommxcs

OO61m1ast TPyIOEMKOCTh AUCIUTUTMHBI COCTaBIIsAeT 3 3aueTHHIX (bie) enuHutl(bl) Ha 108 waca(oB).

SAEKTPOHHBH
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ITporpamma mucimruunsl "Kpucramtoxumus'; 04.04.01 "Xumus".

KonraktHas padora - 32 yaca(oB), B TOM YwcIIe JIeKITuM - 12 gaca(oB), mpakTudeckue 3aHATus - 20 yaca(oB), JabopaTopHbIe
padorsI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrositesibHast pabota - 76 daca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma poMeKRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 3 cemecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-

UX TPYA0E€MKOCTh (B 4acax) CTOSI-

N Pazean! qucuuminnbt / Ce- Texmun,VIexnun|lIpaxtu-[[IpakTu-JIadopa-Iaopa-| TeJIb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

1 Tema 1. Micropuueckasi cripaBka 1 BBEIEHUE B

3 2 0 0 0 0 0 10
KPUCTAIIOXUMHUIO
Tema 2. OCHOBHBIE MAKPOCBOCTBA KPUCTAJIOB.
JIeMEHTbl CHMMETPHH, TEOPEMBI O CIIOKEHUU
2. |s1emMeHTOB cCUMMETpHHM, KJIACChl CUMMETPHU. 3 2 0 4 0 0 0 12

[Ipoctsie popmel

Tema 3. Kpucrayorpaguueckiue KOopJUHATHbIE

crcTeMbl. MekIyHapoHble 0003HAYCHHS KJIACCOB
3. |cummerpuu (cuMBosuKa I'epmana -MoreHa) 1 3 2 0 4 0 0 0 12
cumBoutsl [llendguca

Tema 4. TpaHcnsIIMOHHAS] CHMMETpUS U
KpHUCTaJUIMYECcKas pelieTka, napameTpsl
4. pbnemenTtapHoil siueiiku. Kpucramnorpaduueckue 3 2 0 4 0 0 0 14
KaTeropuu v cuHronuu. Tunsl ssiueek bpase

Tema 5. IHaekchl kprcTayuiorpaudecKux
HarpaBJIeHUH U KpUCTAJUIOrpapuIecKix
TUIOCKOCTEH B pemeTke. 3akoH ["alon. 3akoH Bevica.
5. |OCHOBBI PEHTTEHOCTPYKTYPHOTO aHAJIN3A. 3 2 0 4 0 0 0 16
Jugpakuysi peHTTEHOBCKUX JIy4yeil Ha KpUCTaJle.
YpasHenue bparra-Bynbga.

Tema 6. OCHOBHBIE TOHATHUS KPUCTAJUIOXUMUH.
Turel XuMHYeCcKO# CBs3M B KpucTayuiax. Onucanue
CTPYKTYP B TEPMMHAX IJIOTHEHIINX MIAPOBBIX
yIakoBOK. KoOpaMHAIMOHHBIN ONUSAp U
KOOpAMHALIMOHHOE uKciio. Kpucranioxumuyeckue
6. [pagnycsl aTomoB. CucTeMaTHKa KPUCTALTAYECKUX 3 2 0 4 0 0 0 12
CTPYKTYp IO TUITY CBSA3U.I pyNIisl CUMMETpUH.
Teopus MIOTHEHIINX IAPOBBIX YIAKOBOK
[IPOCTPAHCTBA.

1Toro 12 0 20 0 0 0 76

4.2 Cogep:xkanne qUCIHUAILITHHBI (MO TyJIs1)
Tema 1. UcTopuuyecKkas cCnIpaBKa M BBe/IeHIE B KPUCTANLIOXHMHIO

Kparkast ucropuy KpucTauIOXUMHH, CBSI3b €€ C JPYTMMHU €CTECTBEHHBIMHU HayKaMu. OCHOBHBIE 3a]Ja4M KPUCTAUIOXUMHUH.
CoBpeMeHHbIe HICTOUHUKHY KPUCTAIUIOXUMUYIECKON MH(OpManuK. basbl CTPYKTYypHBIX M PEHTTeHOrpauecKuX JaHHbIX.
Teopernueckre 1 KCepUMEHTATBHBIE METObI KPUCTALIOXUMHIU. O6JIaCTH TPUMEHEHHS! KPUCTAJUIOXUMUH.
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KpI/ICTaJ'IJ'IOXI/IMI/IH H3y4acT MPOCTPAHCTBEHHOE PACIIOJIOKEHUE aTOMOB B KPUCTAJIIAX, HAXOJAUT 3aKOHBI 3TOI'O PACIIOJIOKEHUA U
U3 HUX BbIBOOUT Cl)I/I?yI/IKO—XI/IMI/I‘IeCKI/IC CBOMCTBa COOTBETCTBYIOIINX XUMUYECKUX COCHHHCHHﬁ.

Kpucramioxumus ICTOPUYECKU pa3BUBAIACh B pAMKAX €CTECTBEHHOHAYYHBIX IMCLMIUIMH - MUHEPATIOIUH, KpPUCTALIOT padhuH,
XMMUYecKor KprcTasutorpadpun. Kpucramiorpadus - 3T0 Hayka, ONMUCHBa0IIAs HaeaabHble KpucTawibl. OHA 3aHUMAeTCs
U3YYeHUEM CTPOEHHs1, (PU3NUECKIX CBOWCTB KPHUCTAIUIOB, YCIOBUIA UX 0Opa30BaHusl, pa3pabOTKU METOIOB MCCIIEJOBAHNS 1
olpeJeeHus BeIeCTBa 0 KPUCTAJUIMIECKON hopMme, (PU3NIECKUM OCOOEHHOCTSIM U T.I1. BHIIENAIOT clepyomue pa3aest
KpucTawiorpaguu: reomeTpudeckas Kpucramorpadusi, pusmueckas Kpuctamiorpadgus, KpucTayIoreHes.

Tema 2. OcHOBHbIE MAKPOCBOICTBA KPHCTALIOB. DJIeMeHThl CHMMETPHUH, TeOPEeMBbI 0 CJI0KeHHH 3JeMEeHTOB
CHMMeTpHH, Ki1acchl cumMeTpun. ITpocTthie hopMbl

OcCHOBHBIE Makpo CBOICTBa KPHUCTAJUIOB: OJHOPOAHOCTD, TPEXMEPHAA YIIOPAAOYCHHAA ITPOCTPAHCTBCHHAS PCIIIETKA,
AHU30TPONHOCTD, CIIOCOOHOCTH K CaMOOI'PaHKE, CUMMETPUS.

OrnpejesneHne cuMMeTprdeckol (purypsl. CuMmeTprdeckue rnpeodpasoBanus I poga. Cummerpudeckue rmpeodpasoBanus 11
poaa. Cnosxusle ocu cumMeTpun. ITopsaaok 3amucu popmysisl cuMMeTpur. TeopeMsl 0 B3aMMOJEHCTBUN 9JIEMEHTOB CUMMETPUH.
Mertoasl ipoerpoBanus KpuctayuioB. Ctepeorpadudeckue npoekiuu. Buasl cumMerpuu. ITpocteie (hopMbl HUBIIEH, cpeaHeit
Y BBICIIIEN KaTeropuid. Turisl mpocThix opM.

Tema 3. Kpucramuiorpadguueckne KoopAuHATHbIE CHCTEeMbI. MeKayHapoaHbIe 0003HAYEHHS KJIACCOB
cumMeTpuu (cumBoJuka 'epmana -Morena) u cumBoJbl Illendumca

Kpucrannorpadpuueckne koopauHatHsle cicuTeMbl. CUHTOHUM, KaTETOPUU. Y CTAHOBKA KPUCTAJUIOB B PA3IMYHbIX
KOOPJIMHATHBIX CHCTeMaX. Y3JI0BbIE CETKH, EPIEHAUKYJISPHbIE OCSM CUMMETPUU KPUCTalIa, X cuMMeTpust. TouyedHsle
TPYIIIb CHUMMETPHUH. Y CJIOBHSI, KOTOPbIE JOJDKHBI BBITIOJIHSITHCS MHOKECTBOM 3JIEMEHTOB [Is1 TOTO, YTOOBI Ha3bIBAThCS
rpynmnoii. AGesieBsl U HeadeseBbl rpymIbl. KpaTHOCTh TOUEYHOM Iyl CAMMETPHU. 3aKPhIThie MPe0Opa3oBaHUsl CHMMETPHU.
XwupanbHas ¢urypa.O6o3nauenus lenduca. MexayHnapoaHbie o6o3HaueHus (o6o3Hauenus ['epmana-Morena) ['pymnribl
Kropu-nipenesnbHbie Toyeuynsie rpymnmbl. [Ipunimn cynepnosunuu Kiopu.

Tema 4. TpaHCAAIMOHHAS CHMMETPHS H KPHCTAUINYECKAs PelIeTKa, IapaMeTPhI 3J1eMeHTAPHOI STYelKH.
Kpucrannorpaduueckune kareropuu u cuaronnu. Tunsl stueexk Bpase

TpaHCAAMOHHAS CUMMETPH S, THITBI JIeMEHTAapHBIX sAueek. 14 ssyeek bpase. D1eMeHTH CUMMETPUH CTPYKTYP KPUCTAIJIOB.
BuHTOBBIE OCH U IIJIOCKOCTH CKOJIb3s1Iero orpaxenus. [IpocrpancTeeHHsle rpynmnbl. CxeMa BbIBOJIA POCTPAHCTBEHHBIX IPYIII
no E.C.®enopoBy. CuMmMopdHsle, reMIcuMMOpgHbIE, aACUMMOP(]HBIE TPOCTPAHCTBEHHbIE IpymIisl. CxeMa BhIBOAA
NPOCTPAHCTBEHHBIX Tpymi. 1.BbiOop Havana KoopauHar

[IpaBunbHBIe cricTeMsl ToueK. [lo3urmst Touku. CUMMETpH S TO3UIUH MTPABWILHON CUCTEMBI TOUYeK. BermanHa cuMmeTprn.
Yucno creneneit ceodoapl. KpatHocts. KoopmuHaThl TOYEK.

Tema 5. Unnekchl KpuctauiorpaduyecKux HanpaBJaeHAH 1 KPUCTANLIOTPadnIecKnX MI0CKOCTEeH B pPelIeTKe.
3akon I'aron. 3akon Beiica. OcHOBBI pEHTIeHOCTPYKTYPHOro anaian3a. Jlndppaknusi peHTreHOBCKHX JIydeil Ha
Kpucraie. Ypasauenue bparra-Byanga.

WHpekch KpucTamiorpagpuueckix HapaBIeHHH 1 KpUCTAIUTOrpapuIecKrX IUNIOCKOCTeH B perieTke. 3akoH ["aion - ocHOBHOM
3aKkoH Kpuctaworpadun. HIeKch 1 cuMBOIIb rpaHeir. CUMBOJIBL peGep KpUcTauioB. 3akoH 30H Beiica. YcraHOBKa
KpHCTA/UIOB. [Iudpakiyst peHTTEeHOBCKUX JTy4del Ha KpUCTalle., TPUHIMI pabOThl M CHIEKTP PEHTIEHOBCKOM TPYOKH.
YpaBuenue Bparra-Bynbsga. MeXIUIOCKOCTHBIE PACCTOSIHUS M UHIEKCH pedpiekcoB. CBs3b nHAEKCOB Muyuiepa ¢
MEKIJIOCKOCTHBIMH PACCTOSTHHSIMH, pacyeT NapaMeTpoB JIeMEeHTapHoH sueiiku. [lopomkoBele audpakTorpaMmsl B
PEeHTreHo(ha30BOM aHAIN3€E, OTHOCHTEbHBIE MHTEHCUBHOCTH pediiekcoB.bank nompomkoseix ganHbx ICCD u copepxkarmascs
B HeM MH(OpMALIHSIL.

Tema 6. OcHOBHbIE MOHATHS KPUCTANLIOXHMIN. THIBI XHMIYeCKOil CBsA3M B KpucTauiax. Onucanmne CTpyKTyp B
TePMHIHAX IVIOTHEHIINX AP OBHIX YIAaKOBOK. KoopanHanuoHHbIA MOJH3 AP ¥ KOOPAHHANMOHHOE YHCJIO.
Kpucranroxumuyeckue paguychbl aToMoB. CricTeMaTHKa KPUCTANINYECKHX CTPYKTYP IO THILY cBsI3u.I'pynmst
cumMeTpun. Teopust NI0THEHIINX MIAPOBHIX YIAKOBOK IMPOCTPAHCTBA.

Twursl XUMHYECKOH CBA3M B KpUcTaUiax. OnicaHne CTPyKTyp B TEPMUHAX IIOTHEHIINX [IAPOBHIX YIAKOBOK. [ByXcoiHast 1
TPEeXCJIOIHas IIOTHENIIHE YITAKOBKY. THIIBI TyCTOT, COOTHOIIEHHE IITapoB U MycTOT. KoopanHaIMoHHbIE uncna u
MHOTOT'PaHHMKH B IUIOTHEHIINX IAPOBBIX yrakoBKax. OMucaHue CTpyKTyp, IIOCTPOSHHBIX MO 3aKOHY IUIOTHEHIINX YIAKOBOK.
Kpucrannoxummueckue paanychl aroMoB. CTpyKTypHBIE €UHHILIBI KpUCTALIa. MoTHB cTpyKTyphl. [Tommagpudeckoe
n300paKeHne KPUCTAUTMYECKUX CTPYKTYp (Metox Tonmara - Benopa). CucreMaryika KpUCTAUIMYECKUX CTPYKTYP MO THITY
CBSI3M.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€CIEeYeHHS UIA CAMOCTOSITEJbHOI Pa6oThHI 00yJarommXcs Mo
JUCHUIINHE (MO/LYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) desepasbHOro yHUBEpPCUTETA
Kpucramnoxumus - https://edu.kpfu.ru/enrol/index.php?id=978

6. ®OoH/] OLIEHOYHBIX CPe/ICTB M0 JUCIAILIHHE (MO TYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILTIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OH,H OLICHOYHBIX CPEACTB BKIIOYACT OUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylolas MHpopManus:

- COOTBETCTBME KOMIIETEHLIUI [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOLYJIO);

- KpUTEPHUH OLieHNBaHUs C(hOPMUPOBAHHOCTY KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKH I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA TPUMEHEHUS U ITPOLEAYPHl OLIEHUBAHUS UL KaK0I0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeJICTBa;

- cofiepXkaHue OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISEMbIC K ISUCTBUSM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJibTaTaM, 3aIaHNs] Pa3INIHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIHUILINHBI (MO XyJIs1)

OcBoeHre QUCHUILTAHBI (MOIYJIsT) IPE/IoIaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAaHUHM 3aKTI0YeHHBIX KOY AOrOBOPOB C
HpaBOO6J’IaIlaTeH$IMI/I N

- B leyaTHOM Bu/e - B Hayunow 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomrecs noayyaoT yueOHyo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT" . [1pn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEH OBITh YKOMILJIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOJHUTENBHON IUTepaTypsl Ha
Ka)10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpATyphl, HEOOXOIMMOM U1l OCBOSHUS JUCLMIUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX U30aHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuoreku KOY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0AMMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)
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WWW-MHMNHKPUCT Kpucrannorpagpuueckas 1 KpucTauloXuMudeckas baza 1aHHBIX A1 MMHEPAJIOB U UX CTPYKTYPHBIX
aHasoros - http://database.iem.ac.ru/mincryst/rus/

Bcepoccuiickoe MUHEpaJIoruueckoe o01ecTBo - http://www.minsoc.ru

KoY Mynsrumenuitasie odydaomue nporpammsl - http://old.kpfu.ru/f3/index.php?id=7&idm=0&num=7

xumukd Camly - http://www.himgos.ru/krist.php

SHUMKJIONEANYECKUE CIOBAPU-CIPaBOYHUKY - http://www.cnshb.ru/AKDiL/0042/base/RK/001963.shtm

9. MeToanuecKne YKa3aHHA UIA 00yJaIOMMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéot MeToanueckue peKoOMeHanuu

JIEKLIUHU B X0l TeKIIMOHHBIX 3aHSTUI BECTH KOHCIIEKTUPOBaHUe yueOHOro Matepuana. OOpaiiaTh BHUIMaHKE Ha
Kareropuu, (bOpMyJIUPOBKH, PACKPBIBAIOIINE COJIEPKAHNE TeX UM UHBIX SIBJIEHUI U MPOIIECCOB, HAYYHbIE
BBIBOJBI 1
MpaKTUYECKUe peKOMeHIauu. Matepuai, 3aKOHCTICK TUPOBAHHBIN Ha JISKITUSAX, HEOOXOMMO PETyJISIPHO
npopadaThiBaTh U JOTOJHSTH CBEICHUSAMHM U3 IPYTUX UCTOYHUKOB JIMTEPATYPHI, IPEACTABICHHBIX HE TOJIBKO B
MporpamMme JUCHUIUIMHBI, HO U B IEPUOTUYECKUX U3/IaHUSIX.

npaktudyeckue | [Ipaktuyeckast paboTa MPOBOASITCS MOCIE JEKIUMA, U HOCAT Pa3bsCHSIONMIA, 0000IIAIINI 1 3aKPEIUIIONINIA
3aHATUS xapakrtep. OHU MOTYT TIPOBOJUTHCS HE TOJIBKO B ayJUTOPUM, HO U 3a TpeJeaMu y4eOHOro 3aBe/ICHUsI.

B xoge 1abopaTopHO-MIPAKTUYECKUX PAGOT CTYAEHTH BOCTIPUHUMAIOT ¥ OCMBICIUBAIOT HOBBIH YUeOHBI MaTepHal.
IpakTHYeCKHe 3aHATHS HOCAT CUCTEMaTHUECKUI XapakTep, PeryJIsIpHO CIIedys 3a KakK/I0i JIEKIHeH WK
JBYMSI-TpEMSI JIEKITASMU.

JlaGopaTopHO-TIpaKTHIECKHE PAGOTHI BHITIOJIHAIOTCS COTTACHO IrpapuKy yUeOHOTO IPoLecca U CAMOCTOSITETbHOM
paboTHI CTYIEHTOB IO AUCIUILTAHAM. [1pr 5TOM COOTIONAETCS TIPUHITAIT MHIMBUIYATBHOTO BHIIOIHEHUS padoT.
Kaskplii cTymeHT Beger pabouyio TeTpajib, 0(popMIIEHHE KOTOPOH OJKHO OTBEYATh TPeOOBAHKSM, OCHOBHBIE U3
KOTOPBIX CIIEAYIOIINE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MTPEIMET, KYPC, TPYIILY, IOArPYIITY, (aMIJINI0, UMsI, OTIECTBO CTYACHTA;
KaXkIylo padoOTy HyMepyIOT B COOTBETCTBHH C METOANYECKUMI YKA3aHUSMH, YKA3bIBAIOT JATY BBITOJTHEHHS
padoTh;

- TIOJTHOCTBIO 3alMCHIBAIOT Ha3BaHUE PaOOTHI, 11eJTb Y IPUHIIAIT METO/Ia, KPaTKO XapaKTEPU3YIOT X0
IKCIIEPUMEHTA U OOBEKT MCCIIENOBAHMS;

- TIpY HEOOXOMMOCTH TTPUBOIAT PUCYHOK YCTAHOBKH; PE3YJIbTATHI OIBITOB (PUKCHUPYIOT B BHIE PUCYHKOB C
00s13aTeTbHBIMH TIOAIMCSMU K HUAM, a TaKKe TAOJUIIBI WM OTUCHIBAIOT CJIOBECHO (XapakTep opopMIIEHHsT paGOThI
OOBIYHO YKa3aH B METOIMUYECKHMX YKa3aHHUAX K CAMOCTOSTELHBIM paboTam);

- B KOHIIE KaKI0i paGOTHI JEA0T BHIBOJ MM 3aKJII0UEHHE, KOTOPHIE 00CYKIAI0TCS TIPH MOIBEIEHUH UTOTOB
3aHATHAL

Bce mepBrUHbIE 3aTIMCH HEOOXOIMMO JeJ1aTh B TETPAIH MO X0y IKCIIEPUMEHTA.

IpoBenenue TaGoPaTOPHO-TIPAKTUIECKUX PaOOT BKIIIOUAET B CEOS CIIEIYIOIINE ITAIIbL:

- TIOCTAaHOBKY TEMBI 3aHATHI U ONpeeIeHIe 3a1a4 JJaO0paTOPHO-TIPAKTHYECKON PaGOoThI;

- olIpeiesIeHre TIOPS/IKa JTaG0PATOPHO-TIPAKTUIECKON PaObOTHI WM OTIENBHBIX €€ ITAIlOB;

- HETMIOCPEICTBEHHOE BHITTOJIHEHHE JTaO0PaTOPHOM/TIPAKTHUYECKOM pabOTHI CTYIEHTaAMH M KOHTPOJIb 38 XOIOM
3aHATUI U COOJIIOJCHAEM TEXHUKHU OE30IACHOCTH;

- TIO/IBE/ICHHE UTOTOB JIAOOPATOPHO-TIPAKTHUYECKOH paboThl U (POPMYIMPOBAHNE OCHOBHBIX BHIBOJIOB.

Crpanyua 7 u3 11.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- CamocrosTenbHas padoTa Npy U3yYeHNH AUCHUIUIMH BKJIOYaeT:
TenbHas padoTa | - YTeHHe CTyJeHTaMH PEKOMEHJOBAHHOM JIMTEpaTyphl M yCBOEHUE TEOPETHUECKOr0 MaTepuasa AUCIUILUINHBL,
- 3HAKOMCTBO ¢ IHTepHeT-MCTOUHUKAMM;
- IOATOTOBKY K Pa3IM4YHBIM (popMaM KOHTPOJIS (TECTHI, KOHTPOJIbHBIE Pa0OTHI, KOJUIOKBHYMBI);
- IOATOTOBKY U HanMcaHue pedeparos;
- BBITIOJTHEHHE KOHTPOJILHBIX paboT;
- IOATOTOBKY OTBETOB Ha BOIPOCHI MO Pa3JIMYHBIM TEMaM AVCLMILIMHBL B TOW MOC/IEIOBATEILHOCTH, B KAKOW OHU
TIpEe/ICTaBIICHBI.
[MnannpoBaHue BpeMeHH, HEOOXOJUMOT0 Ha U3yYeHUe JUCLIUILIMH, CTY/IEHTaM JIydllle BCEro OCYIECTBIIATh BECh
CEeMecCTp, IIpeAycMaTpuBasi IpY 3TOM PeryJIipHOe MOBTOPEHUE MaTepHaa.
[pu M3yyeHnn TUCIMILUIMHBI CHaYas1a He0OXOIMMO TI0 KakJOH TeMe MPOYUTaTh PeKOMEHIOBaHHYIO JINTEPATYpy U
COCTaBUTh KPAaTKUI KOHCIIEKT OCHOBHBIX IMOJIOKEHHI, TEPMUHOB, CBEAEHHUH, TPEOYIOIINX 3aIOMUHAHUS 1
SIBJISTIOIIMXCST OCHOBOTIOJIATaloIIMMK B 3TOH TeMe J1s OCBOEHH S MOCIIeyIOIMX TeM Kypca. s pacimpenust
3HAHUSA 110 JUCHUILIMHE PEKOMEH/YeTCsl UCTIOIb30BaTh VIHTepHET-pecypehl; IPOBOAUTD MIOUCKH B PA3INYHbIX
CHCTEMaXx U UCIIOJIb30BaTh MaTepUaIIbl CAiTOB, PEKOMEHJOBAHHbIX IIPENOJaBaTeNIeM.
[Ipu nmoAroToBKe K KOHTPOJILHOM padoTe HEOOXOAMMO IPOYMTATh COOTBETCTBYIOIIME CTPAHUIBI OCHOBHOTO
yueOHuKa. KenaresbHO Takke YTeHHe JOTOJHUTEIbHOM TuTepaTyphl. [1pr HanucaHuu KOHTPOJILHOW paboThI
OTBET CJIeflyeT WITIOCTPUPOBATh CXEMaMH.
[pu BHINOJHEHNM CaMOCTOSTENILHON PabOTHI 10 HANMCAHUIO pedepara CTYAeHTY HEOOXOIMMO: IIPOYUTATh
TEOPETUYECKUI MaTeprall B PEKOMEHJOBAHHOM JIUTEpaType, MEPUOANIECKHX M3/IaHusIX, Ha VIHTepHeT-caiTax;
TBOPYECKH IepepadoTaTh N3yUYEeHHBIA MaTepyuasl 1 IIPeCTaBUTh €ro 1J1s oTyeTa B hopme pedepara,
MIPOWJLTIOCTPHPOBAB CXEMaMH, JUarpammamu, otorpadusMi 1 puCyHKaMHu.
TekcTbl KOHTPOJIBHBIX PaboT U pedepaToB HOJIKHBI OBITh N3JI0KEHBI BHSATHO, TPOCTHIM M SICHBIM SI3BIKOM.

3a4er PexomeHnyercss BHUMATEIbHO N3YINTh KOHCIIEKTHI JIEKINH, AOMOTHUTENBHYI0 HH(POPMALIMIO MOXKXHO MOTYYHTh U3
PEKOMEH/IOBaHHBIX HHTEPHET-PECYPCOB M YUeOHBIX MocoOuil. Ha 3auere HE0OX0IMMO OTBEYaTh TOYHO, SICHO ¥ IO
Borpocy. [lomHuTE, 4TO BpeMsi OTBeTa orpaHrnyeHo. [1py BOSHUKHOBEHUH JIIOOBIX HESICHOCTEH B Iporiecce
TIOZATOTOBKHM K OTBETY CliefyeT 00pallaThcsi ¢ BOIPOCAMH TOJIBKO K MPENoJaBaTelIio.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnss 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHMIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpouecca 1no AIMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTelIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHUAIOB.
MynpTMeaniiHasT ayAUTOPHUS.
Crenanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yJalomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

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.

[Iporpamma cocrasiieHa B cootBeTcTBuu ¢ TpedoBanHussMu PI'OC BO u yueOHbIM 1aHoM 1o Harpasienuio 04.04.01 "Xumus" u
Maructepckoit mporpamme "Opraardeckas, 3J1eMEHTOOPTaHNIeCKast ¥ MEAUIIMHCKAS XUMHUS .
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ITporpamma mucimruunsl "Kpucramtoxumus'; 04.04.01 "Xumus".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.06.02 Kpucmananroxumus

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: OpraHnyeckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Ypycos, B. C. Kpucramnoxumus. Kpatkuii kypce : yaeOnuk / Ypycos B. C. , Epémun H. H. - Mocksa : U3narenscTBo
MockoBckoro rocyaapctseHHoro yausepeureta, 2010. - 256 c. - ISBN 978-5-211-05497-4. - Tekcr : anekrponHsiii // 95C
'KoncynbranT crymenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785211054974.html (nata obpammenust:
28.01.2025). - Pexum goctyna : o HOATNHUCKE.

2. AnvkuHa, B. UI. OcHOBHI Kpuctamiorpaguu u gedeKThl KpUCTATMYECKOro CTpoeHus : mpakTukyM / B. . Anukuna, A. C.
Canaposa. - KpacHosipck : Cubupckuii peiepasibhblii yHusepcutet, 2011. - 148 c. - ISBN 978-5-7638-2195-6. - Tekcr :
anekTpoHHsbIi. - URL: https://znanium.com/catalog/product/441367 (nata oGpaienus: 28.01.2025). - Pexum gocrymna: o
IOAITMUCKE.

3. Bonpapes, B. I1. OcHOBB MUHEpAJIOrHH U KpUCTAJUIOrpaduu ¢ JieMeHTaMu netporpaduu : yuedHoe nocodue / B. I1.
Bonpaapes. - Mocksa : POPYM : UHOPA-M, 2023. - 277 c., [32] c. uB. ui. - (Beiciiee obpa3zoBatue). - ISBN
978-5-00091-780-0. - Tekcr : anexTponHsIi. - URL: https://znanium.ru/catalog/product/2017317 (nara o6pareHus:
28.01.2025). - Pexum goctyna: o NOAMUCKE.

JdonosHuTEILHAS JUTEPATYpA:

1. Bparuna, B. W. Kpucramiorpadus, MuHepanorusi u odoraiieHue rmoje3HbIX UCKOMaeMbIX : yueOHoe nocobue / B. Y. Bparuna.
- Kpacnosipck: Cubupckuii enepanbhbiid yausepeuteT, 2012. - 152 c. - ISBN 978-5-7638-2647-0. - TekcT : 37eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/492236 nara ooparuenus: 28.01.2025). - Pexum gocrymna: 1mo Hogimcke.

2. TomwuH, B. Y. ®usnyeckoe matepuanopenenue. Y. 1. [laccuBHble AU3NIEKTPUKY : yueOHOe rocodre B 2 u. / B. U.
Tomumun, H. I1. Tomumuna, B. A. Baxtuna. - KpacHosipck : Cubupckuit eniepanbHbiii yHuBepcuteT, 2012, - 280 ¢. - ISBN
978-5-7638-2510-7. - Tekcr : anektponnsiit. - URL: https://znanium.com/catalog/product/440908 (nata oOparieHus:
28.01.2025). - Pexum goctyna: 1o NOJIHCKe.
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ITporpamma mucimruunsl "Kpucramtoxumus'; 04.04.01 "Xumus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.06.02 Kpucmananroxumus

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocpuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON 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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
Crpanuna 11 u3 11. Bl YHH



http://www.tcpdf.org

