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Iporpamma pucimruiuasl "Kpucramnoxumusa"; 04.05.01 "®ynnamenTanpHasd U NpUKIagHas XUMuUs'".

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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IIporpaMmy AUCIUTUTMHEL pa3padoTaii(a)(v): Beaymyii HaydHbIl cOTpyaHUK, 0.H. Kataeea O.H. (HWUJI CunTte3 dusnonormdecku
AKTUBHBIX BellecTB, XuMuiyeckuii uHCTUTYT uM. A.M. Bytieposa), Olga.Kataeva@Xkpfu.ru ; accuctenr, k.H. Pomanos C.P.
(Kadenpa BEICOKOMONEKYJIAPHBIX U 2JIEMEHTOOPraHUUECKUX COeAUHEHNH, XUMUUYecKUil MHCTUTYT UM. A.M. Bytiepoga),
SeRRomanov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIIK-4 CriocoOeH TUIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U

MHTEPIPETUPOBATH MOTyUYEHHBIE PE3YJIbTATHI C UCTIOIb30BAHUEM TEOPETUUECKUX 3HAHUN U
MPaKTUYECKUX HABBIKOB PEIICHUsI MaTEMaTUUECKUX U (PU3NUECKUX 3a/ad:

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

¢ TCOPETUYICCKHEC OCHOBBL 0a30BbIX XUMUYECKUX JUCHUITIINH

HokeH yMeTh:

MPUMEHSTh 3HAHUS OOIINX U CIIEI(PUIECKIX 3aKOHOMEPHOCTEH Pa3IMUHBIX 00JIACTEel XMMUIECKOW HAYKY TIPU pellleHUN
poheCCUOHANBHBIX 3324, TOTOBUTH SJIEMEHTHI IOKYMEHTAIINH, TIPOEKTHI TUIAHOB U IIPOTPaMM MPOBEJCHUS OTASTbHBIX
3TanoB paboT B MPOECCHOHATBHOM cpepe esATeTbHOCTH

JlomxeH Bl1aaeTh:

HaBbIKaMH MCIIOJIb30BAHUA TECOPETUIECKUX OCHOB 0a30BbIX XUMHUUECKHX AUCHUIUIVH IIPpU pEHICHUN KOHKPETHBIX
XUMHUYECKUX 3aa4

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

K aHaJIM3y CUCTEMHBIX CBOWCTB U CTPYKTYPHBIX OCOOEHHOCTEN KPHCTAUNIMYECKHX BEIECTB, yMEHHE
AHAJM3MPOBATh BHEIIHIOW (hOPMY U BBIIENIATH CTPYKTYpPHbIE €IUHULBI KPUCTAILIIOB

2. MecTo nucuumJauabl (Moayasa) B ctpykrype OIIOII BO

Hanaas qucnmruivHa (MOAyJb) BKodeHa B paszgen "B1.0.20 ducturumas (MOaysm)" OCHOBHOM MPOoecCHOHANBHOMN
obpazosatenbHol nporpammsl 04.05.01 "®yHgameHTa bHAsI U TpUKIaaHast xumust (PyHIaMeHTATIbHASL XUMUSL: MATEPUAITbI
Oyayiero)" u oTHocuTcs K oOsi3arenbHou yactu OITOIT BO.

OcBauBaercs Ha 5 kypce B 9 cemectpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 57 yaca(oB), B TOM 4KcIie JeKiun - 28 yaca(oB), MpakTHIeCKue 3aHsTus - 28 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - 1 yaca(oB).

CamocTostenbHast padoTa - 51 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MpOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 9 cemecTpe.

4. Copep:xanne qQUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIINHE (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
Buabl 1 yackl KOHTAKTHOI Pa6oThl, 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. Mcropuueckasi cipaBka 1 BBeJIeHUE B
1. p P A 9 2 0 0 0 0 0 2
KPUCTAJUTOXUMHUIO

Tema 2. OCHOBHBIE MAKPOCBOMCTBA KPUCTAIJIOB.
JIeMEHTbl CHMMETPHUH, TEOPEMBI O CIIOXKEHUN

2. [31eMEeHTOB CHUMMETPHH, KJIACChl CHMMETPHH. 9 4 4 4 4 0 0 6
[Ipoctsie hopmel

Tema 3. Kpucrasiorpagpuyeckue KOOpIUHaTHbIE

crcTeMbl. MesxTyHapo/iHble 0003HAUeHHsI KIIacCOB
3. |cummerpuu (cuMBosuKa I'epmana -MoreHa) u 9 4 2 4 2 0 0 6
cumBoutsl [llendguca

Tema 4. TpaHcasLIMOHHAS CHMMETpPUS U
KpHCTaJIMYecKas pelieTka, mapameTpsl
4. [snemenrapHo# sueiiku. Kpucramnorpapuueckue 9 4 2 4 2 0 0 6
KaTeropuu u cuHronuu. Turel ssueek bpase

Tema 5. IHaexchl kprcTayuiorpauyeckux
HarpaBJIeHUH U KpUCTaJUIOrpapuIecKix
II0cKoCTel B penterke. 3akoH ["alon. 3akoH Beiica.
5. |OCHOBBI PEHTTEHOCTPYKTYpPHOTO aHAJIN3A. 9 4 2 4 2 0 0 6
Judpakiys peHTTeHOBCKUX JIy4yel Ha KpUcTaJlle.
VpasHenue bparra-Byisoda.

Tema 6. OCHOBHBIE TTOHATHUS KPUCTAJUIOXUMUH.
Turbl XuMIYecKO# CBsI3M B KprcTayuiax. OnucaHue
CTPYKTYP B TEPMHMHAX IJIOTHEHIINX MIAPOBBIX
yIakoBOK. KOOpAMHAIMOHHBIN MONUSAP U

6. [koopauHaIoHHOE YKciio. Kprcramioxummdeckie 9 4 0 4 0 0 0 6
paauychl aToMoB. CHCTEMATHKa KPUCTATIMYECKUX
CTPYKTYp IO TUITY CBSI3U

Tema 7. OCHOBHBIE KATETOPUH TEOPETUIECKOM
kpuctayoxumuu. Mopdotponus. ITommopdusm.
7. (Momutunus. M3omopdusm. ledextsl B kpuctamiax| 9 2 0 4 0 0 0 6

] Tema 8. BaxxHelime CTpyKTypHBIEC THITHI 9 2 0 4 0 0 0 7

42 ﬁ?)quf}w“m (Mo ymns)
’Dem;geﬂal/?cmq%ﬁ'ﬂﬁ Wﬁﬁ%%ﬂwylﬁ%p CTQLIOXMIHIO 0 0 0 0 0 6

T
1\}:] IRdaA VIU1 UlJl/ll/l l\l.}](l\, TAJIJIUAYL

i

[BCHHbIMI HayRav: OcHoBHbC Sagatrt RPICTaTQXIvVIvi:
COE%?HHBIC HUCTOYHHUKU KpPICTaHJIOXI/IMI/I‘{CCKOﬁ I/IHq) pManunn. BQZS)I CTPYK{yPHBIX I/IZ@HTI’CHOﬂWCpI/]‘{CCI@IX AJHHDbIY. 51
TeOpeTI/I‘{eCKI/Ie 1 OKCIICPUMECHTAJIbHBIC METO/Abl KPUCTAJVIOXUMMH. Oobacjru INIPUMGHCHUA KPHCTAJIOXUMUHU.

KpI/ICTEUIJIOXI/IMI/IH N3YYa€T MPOCTPAHCTBEHHOE PACIIOJIOKEHUE aTOMOB B KpHUCTaJUIaX, HAXOJUT 3aKOHBI 9TOI'O PACIIOJIOKEHUS U
M3 HUX BBIBOOUT q)I/I3I/IKO-XI/IMI/I‘ICCKI/IC CBOICTBa COOTBETCTBYIOIINX XUMUYECKUX COCHHHCHHﬁ.
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Kpucrannoxumus UCTOPUUECKH Pa3BUBAJIACH B PAMKAX €CTECTBEHHOHAYYHBIX AUCLIMIUIMH - MUHEPAJIOTUH, KPUCTAIJIOrpauu,
XUMU4ecKo kpuctautorpacpun. Kpucramiorpadus - 3170 Hayka, onuchelBaoIIas uaeaabHele Kpuctawisl. OHa 3aHUMaeTcs
M3y4YEeHHEM CTPOeHU s, (PU3NIECKMX CBOMCTB KPHUCTAIIOB, YCJIOBHIA MX 00pa3oBaHusl, pa3pabOTKU METO/IOB UCCIIEJOBaHUS 1
OITpe/iesIeHus1 BEIIeCTBa MO KpUCTaJUIUEeCKOr (hopme, (pU3NIecCKM OCOOSHHOCTSIM M T.II. BHIAENSIOT ciemyonye pa3aesbl
KpucTaiorpaguu: reomeTpuyeckas Kpucrauiorpadus, pusmueckas KpUctaniorpagus, KpUcTaiaoreHes.

Tema 2. OcHOBHbIE MAKPOCBOIICTBA KPUCTALIOB. JJIeMeHThl CHMMETPUH, TEOPEMBI O CJIOKEHHH 3JeMEHTOB
cuMMeTpun, kaaccol cummerpun. Ilpoctoie hopmbl

OcCHOBHBIE MaKpo CBOICTBa KpHUCTAJUIOB: OTHOPOAHOCTD, TPEXMEPHAA YIOPAAOUYECHHAA ITPOCTPAHCTBEHHAS PEIIETKA,
AHU30TPOITHOCTD, CIOCOOHOCTD K CaMOOI'PaHKE, CUMMETpUs.

OrnpenieneHre cuMMeTprUdeckoi (urypsl. CuMMmeTprdeckre npeodpasosanus I popa. CummeTprdeckue npeodpasopanusi 11
pona. Cnoxusle ocu cummeTpur.Ilopsnok 3amicu popMystsl ciMMeTpur. TeopeMbl 0 B3aUMOJIEHCTBHH JIEMEHTOB CUMMETPHH.
MeTonpl mpoenpoBanusi KpuctayuioB. Ctepeorpadudeckue npoekuun. Bugpl cummerpru. IIpoctie hopmbl HU3LIEH, cpeHeit
1 BBICIIE KaTeropuil. THITH MPoCThIX hopM.

Tema 3. Kpucramiorpadguyeckue KoopAnHATHbIE CHCTEMbI. Mesk/IyHapoaHbIe 0003HaYeHNs KJIacCOB
cumMeTpuu (cumBoJuka l'epmana -Morena) u cumpoJsbl Illendanca

Kpucramnorpadudeckne KoopauHaTHele cicuTeMbl. CHHTOHMM, KaTerOpHy. Y CTAaHOBKA KPHUCTAJUIOB B Pa3IMUHbIX
KOOPJMHATHBIX CUCTEMaX. Y3JIOBbIE CETKH, MEPIEHINKYJISPHBIE OCSM CHMMETPUH KPHUCTAILIA, UX cCUMMeTpHs. Toueunsle
TPYIIIBl CAMMETPHU. Y CIIOBHSI, KOTOPbIE JOJKHBI BBIIIOIHATHCS MHOXECTBOM JIEMEHTOB /ISl TOTO, YTOObI HA3bIBATHCSI
rpymmoii. AGeseBbl 1 HeaOeseBbl IpyIIibl. KpaTHOCTh TOUSUHOM IPYIIIbl CHMMETPHU. 3aKpBIThIe TPe0Opa3OBaHMsI CUMMETPUH.
XwupanbHas ¢urypa.Odo3navenus [lenduca. MexayHnapoasbie o6o3naueHus (06o3Hauenus ['epmana-Morena) ['pymrist
Kropu-nipenenbHble Toueunsie rpynmbl. [Ipuxnmn cynepnosunmn Kiopu.

Tema 4. TpancassuuoHHass CHMMETPHS H KPHCTAJUINYECKAasl pPelIeTKa, HapaMeTPhl 3JeMeHTapHOI sTIeilKi.
Kpucrannorpacdnueckne kareropuu u cuaronun. Tunsi sitaueex Bpase

TpaHCIAMOHHAA CUMMETPHS, TUIIBI JIEMEHTAPHBIX A4deek. 14 syeek bpase. D1eMeHTH CUMMETPUU CTPYKTYP KPUCTAILJIOB.
BuHTOBBIE OCH U IIJIOCKOCTH CKOJIB3AIIEro oTpaxkeHus. [IpocrpancTBeHHble rpynmbl. CxeMa BbIBOJIA IPOCTPAHCTBEHHBIX MPYIIT
o E.C.®egopoBy. CuMmMopdHbIe, reMICUMMOP(]HBIE, aCHMMOP(QHBIE TPOCTPaHCTBEHHBIE rpymibl. CxeMa BhIBOAA
MIPOCTPAHCTBEHHBIX Ipymil. 1.Bribop Havana KoopauHaT

HpaBymmee CUCTEMBI TOYCK. HO3I/IL[I/IH TOYKHU. CI/IMMeTpI/IH 8026370015151 l'lpaBI/lJ'IbHOf/i CUCTEMBI TOYCK. BC.HI/I‘{I/IHa Cl/IMMCTpI/II/I.
Yucro crenerert cBodopl. KpatHocts. KoopauHaThl TOYEK.

Tema 5. Unaekchbl KpucTajiorpadguuecknx HanpaBjJaeHNd U KpUcTawiorpaduyeckux miocKkocTeil B pemeTke.
3akoH I'aron. 3akon Beiica. OcHOBBI peHTIeHOCTPYKTYpHOTro anaiau3a. J{udpakuus peHTreHoBCKUX Jyyeil Ha
KpucTaie. YpaBaenue bparra-Byabga.

Nupekcs kpuctaniorpagpuueckix HanpaBieHUi U KpUcTaJulorpapuyeckrx INIOCKOCTel B pemieTke. 3akoH ["aon - ocHOBHOM
3aKOH KpucTauiorpacuu. MHaekcs u cumBouibl rpaseil. CUMBOJIBL pedep KpUCTAILIOB. 3aKkoH 30H Beilica. YcraHoBka
KpHUCTAUIOB. [Jrdpakiysi peHTIeHOBCKUX JIydeld Ha KpHUCTalIe., IPUHIMIT pabOThl M CIIEKTP PEHTTEHOBCKOM TPYOKH.
VpaBHenue bparra-Bynasga. MeXIIOCKOCTHBIE pacCTOSAHUSA U UHAEKCH peduiekcoB. CBA3b MHAEKCOB Musepa ¢
MEXKIUIOCKOCTHBIMU PAaCCTOSIHUSIMU, pacyeT NapaMeTpoB JIeMEeHTapHOil sueiiku. Ilopomkossie audpakTorpaMMel B
peHTreHo(ha30BOM aHaIN3e, OTHOCUTEIbHBIE MHTEHCUBHOCTH pediiekcoB.bank nmonpomkosbix JaHHbX ICCD u conepxarmascs
B HEM UH(popMaLus.

Tema 6. OcHOBHbIE IOHATHS KPpUCTAJNJIOXUMHUHA. Tunel XUMHYECKON CBSI3H B KpucrTaJjjax. Onucanne CTPYKTYpP B
TEPpMHUHAX IO THEMIIIX mIapoBbIX YIIAKOBOK. KOOp,[lﬂHaIII/IOHHLlﬁ MOJMIAP U KOOPAMHAIMOHHOE€ YUCJI0.
Kpl/ICTaJIJIOXl/lMPI‘leCKl/le paanycCcbl aTOMOB. CucremaTnka KPUCTAJNINYIECCKUX CTPYKTYP IIO THITY CBA3HU

Tumnsl Xumuueckoi cBA3M B Kpuctajuiax. OnucaHue CTPYKTYp B TEpPMUHAX IJIOTHEHIINX [IAPOBBIX YIAKOBOK. [IByXcioiiHasA U
TpexcioiHas IIOTHENIINe yIIaKOBKU. THIIBI IyCTOT, COOTHOIIEHHE IapoB U MycToT. KoopauHalMoHHsle yncia 1
MHOI'OTPaHHUKH B IJIOTHEHIINX IAPOBHIX yrakoBKax. OmucaHue CTPYKTYpP, TOCTPOEHHBIX [0 3aKOHY MJIOTHEHIINX YIAaKOBOK.
Kpucrannoxumuyeckue paguycsl aToMoB. CTPYKTypHBIE €AMHULIBI KpUCTalia. MoTuB cTpykTypsl. [Tonmsapuueckoe
n300pakeHne KpUCTauIuecKux cTpykTyp (Meron [onurra - Benoa). Cucremaryiika KpUCTAUIMYECKUX CTPYKTYP MO THUITY
CBSA3U.

Tema 7. OcHOBHbIE KATErOpHH TeopeTHYeCcKol Kpuctamioxumuu. Mopdorpomus. Ilommop puzm. oaurunms.
N3omopdusm. /ledexTsl B KpucTasiax

Mopdotponus. Kpurepun ycroitunBoctr CTpyKTypHOro tuna. Ilpasuna Marayca-I"onpammvuara, [ommHra (MoHHBIE
kpuctayuisl). [IpaBuna IOma-Poszepu, ['puma-3ommepdensaa, [Tupcona (koBaieHTHbIE KpUCTauibl). CTPYKTypHAst TOMOJIOTHS.

SAEKTPOHHBH
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®a3bl BerunTaHuA U BHeApeHus. [lommopdusm u nomutunus. Kinaccudukanms nomimopgusma. Pa3oBbie nepexoasl.
Mexann3m nonumopdHsIx npeppaieHuil. [Tomurunusm. Mzomopdusm onpeaenenue u knaccudukanusa. Tumsl nzoMoppusma.
ITpaBuna nzomopdusma. TBepable pacTBOpPHI 3aMeleHNs, BHeAPEHUs U BhlunTanus. JedekTsl B kpuctaiax. Knaccupukanusa
nedexTtoB. Toueunsie aedexTsl

Tema 8. Ba:kHeiilne CTPYKTYPHbIe THIHI HEOPraHUYeCKUX BelleCTB

IpocTeie BemmecTBa. Kpucrammmyeckue cTpyKTyphl POCTHIX BEIIECTB - HEMETALIOB. MI3MeHeHne XapakTepa CTpPYKTYpHI B
rpyMnIiax MepruoMuecKoi CUCTEMBI, CPAaBHEHNE CTPYKTYP, OTHOCSIIMXCS K pa3HbIM rpymmaM. O0miast XapaKTepUCTHKa CTPYKTYP
OMHapHBIX coefMHEHNH. Kpucrayuimueckue CTpyKTypbl MTHTEPMETAIMIECKMX COoelMHeHn. Kpucrammyeckue cTpyKTyphl
OuHapHBIX coeHeHNI. CTPYKTYpBI COJEl KUCIOPOACOIEPKAIIMX KUCIOT U CJIOKHBIX OKCHIO0B. CTPYKTYPHBIN THUIT
nepoBckuTa. Kpucrayumueckue CTpyKTypbl CHIMKaToB. VX kiaccudukanusi. ATOMOCHIMKATH M CUIMKAThl ATIOMUHUSI.
3aBUCUMOCTb (PU3NUECKMX CBOWCTB CHJIMKATOB OT UX CTPYKTYPHI.

Tema 9. Ilpukiaagnbie acneKTbl KPUCTAIIOXUMHHI

Kpucramnoxumudeckre METOAb U3y4eHUsl. 3aBUCUMOCTDb (PU3NYECKUX CBOMCTB KPUCTAJUIOB OT UX CTPOEHMSI. MEXaHUYECKUE
CBOWCTBA (TBEPIOCTh, CHAMHOCTh, JBOMHUKOBAHUE), ONITUUECKUE CBOMCTBA (IBYPEIOMIIEHUE, ONITUYECKAs! aKTUBHOCTb,
ToKa3areJib MPeJIOMJICHNS) U MATHUTHBIE CBOWCTBA MIHEPAJIOB. COBPEMEHHbIE HCTOYHUKHU KPHUCTATIOXUMUYECKON
uHpopmaruu. [TpodaeMsl cCOBpeMEHHOH KpUCTaTIOXUMIH. HanpaBieHus pa3BUTHSI COBPEMEHHBIX METOJIOB
KPUCTAITIOXUMHUYECKOTO MTPOTHO3UPOBaHUsA. KoMITbIoTepHOE MOJIeTTMPOBAHIE CTPYKTYP ¥ CBOMCTB KPHUCTAJUIOB.

Cnucok NpUKpemJIeHHbIX K JTaHHOH JUCHUIUINHE (MOIYJII0) 3JIeKTPOHHBIX KYPCOB H CTOPOHHHX PeCypPCOB

* LMS Moodle: https://edu.kpfu.ru/enrol/index.php?id=978 (978) |9—171 cemecTp

5. IlepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenbHas padoTa MoIpasaensieTcst Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoIMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) AUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU paboThL. Bo BpeMs1 caMOCTOATETbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABBIKOB,
TOTOBSTCS K TEKYIIEMY Y IMPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alyst CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTypsl (YTBEp:KIEH IIPUKa30M
MuHuMCcTEpCTBA HAYKH U BhIcIiero oopasosanus Poccuiickoi ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickonn Peneparmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepatbHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (IIpuBomkckuii) heepaibHbId YHUBEPCUTET "

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA
Kpucramnoxumus - https://edu.kpfu.ru/enrol/index.php?id=978

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

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHeTeHHHﬁ, B TOM 4YUCJIE SHHHHfI, yMCHI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOfI aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS ceayommas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIUTUTIHE (MOYIIIO);
- KpUTEpHH OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITH;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

SAEKTPOHHBH
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- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10un/1x0ﬂ, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOLYIIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIpEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEILCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 110JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3JAHUS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIUMCS CBOETO JIOTUHA U MApOoJIsl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHWI OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTIOJHUTEILHON JINTEpaTyphl Ha
Kak10r0 00y4Jalomerocsi U3 4ucia Jil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHMSI JUCIMIUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyelt mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEeHUH KOMIUTeKToBaHus (hoHnoB HayuHoi 6ubmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

WWW-MHWHKPUCT Kpucramtorpaduueckas 1 KpuCTaUIOXUMUYecKas ba3za JaHHBIX [UIs1 MUHEPAJIOB M UX CTPYKTYPHBIX
a”asoros - http://database.iem.ac.ru/mincryst/rus/

Bcepoccuiickoe MUHEpaToruueckoe ooIiecTso - http://www.minsoc.ru

K®Y Mynsrumeuitasie o0ydamompe nporpammsi - http://old.kpfu.ru/f3/index.php?id=7 &idm=0&num=7
xumuku Camly - http://www.himgos.ru/krist.php

SHIUKIIONEINYECKUE CIIOBAPU-CIIPaBOYHUKY - http://www.cnshb.ru/AKDiL/0042/base/RK/001963.shtm

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMMXCS 10 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Buj pador MeToanuyeckue peKOMeHIalu
JIEKIIUU B XO04€ JIEKIIMOHHBIX SaHHTI/Iﬁ BECTHU KOHCIICKTUPOBAHHNE y‘ICGHOI‘O Marepuaa. O6pa111aTL BHUMAHHUEC Ha
KaTteropuu, (bOpMyIII/IpOBKI/I, PACKPBIBAIOIINE COACPIKAHNE TEX NJIN MHBIX HBIICHI/IIZ U IIPOLIECCOB, HAYYHbIC
BBIBOJBI N

MMPAKTUYECKUE PEKOMEHOAIINU. MaTCpI/L’:UI, 3aKOHCHCKTI/IpOBaHHLII71 Ha JICKIUAX, HCO6XO,HI/IMO PEryJIsApHO
HpOpa6aTI)IBaTI) 1 JONOJIHATH CBEACHUSAMU U3 IPYIUX UCTOYHUKOB JIMTEPATYPDI, IPEACTABJICHHBIX HE TOJIBKO B
nporpaMmme JUCHUIUIMHBI, HO U B IIEPUOANYCCKUX U3TaHUAX.

3AE
Crpanuua 7 u3 11. Bl YHH




Iporpamma pucimruiuasl "Kpucramnoxumusa"; 04.05.01 "®ynnamenTanpHasd U NpUKIagHas XUMuUs'".

Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

IpakTyeckast paboTa MPOBOASITCSA MOCHE JIEKIUH, U HOCAT Pa3bsACHSIONINN, 0000MIAOIINNA U 3aK PETUISIIONTUIA
xapakrtep. OHM MOTYT IIPOBOAMTHCS HE TOJIBKO B ayJUTOPUH, HO U 3a TpeJelaMy y4eOHOTo 3aBe/IeHusI.

B xone 1a60paTOpHO-MTPAaKTUIECKUX pabOT CTYAEHTH BOCHIPUHUMAIOT U OCMBICIIMBAIOT HOBBIN YYeOHBIN MaTepHal.
IpakTUyeckue 3aHITUS HOCAT CHCTEMAaTHUECKHUI XapaKTep, PEryJISIpHO CIenys 3a KaKI0H JeKIueH i
JBYMSI-TpEMsI JICKITUSIMU.

JlaboparopHo-TipakTH4ECKKe padOThI BBITOJIHSIOTCS COIIACHO TpapuKy y4eOGHOro nporecca U cCaMoCTOsTeIbHON
padoTHI CTYJICHTOB 1O AUCHUTUTUHAM. [1pr 5TOM cOOITI0AaeTC s TPUHIIUAI HHAWBUIYATLHOTO BHITOJTHEHHSI padoT.
Kaxnpii cryneHT Beger pabodyio TeTpaip, ohopMiIeHe KOTOPO IOJKHO OTBEYaTh TPEOOBAHUSIM, OCHOBHBIE 13
KOTOPBIX CJIelyIoIIHe:

- Ha TUTYJILHOM JIMCTE YKa3bIBAIOT MPEIMET, KYPC, TPYIILY, MOATPYIITY, (PaMHUJIHIO, UM, OTIYECTBO CTY/ICHTA;
KaXJIyI0 paboTy HyMEpYyIOT B COOTBETCTBUH C METOJMUYECKUMU YKA3aHUSIMU, YKA3bIBAIOT JATy BHIIIOJHEHUS
padoTH;

- TMOJTHOCTBIO 3aIKCHIBAIOT Ha3BAHUE PAOOTHI, IeJb U MPUHIIVIT METO/Ia, KPATKO XapaKTepU3YIOT X0/
9KCIEpPUMEHTa M OOBEKT MCCIIeJOBAHMS;

- TIPU HEOOXOIUMOCTH MPUBOJISIT PUCYHOK YCTAHOBKU; PE3yJIbTAThl OMBITOB (PUKCUPYIOT B BUJIE PUCYHKOB C
00513aTeJTLHBIMU TTOJITACSAME K HUM, a TaKXKe TaOJIUIIBI WITH OIUCHIBAIOT CJIOBECHO (XapakTep oopMIICHHUs pabOThI
OOBIYHO YKa3aH B METOANIECKUX YKa3aHUSIX K CAMOCTOSITEIbHBIM paboTam);

- B KOHIIE KaX/I01 paOOTHI JIeNIaloT BHIBOJ, MM 3aKJIIOUYEHHE, KOTOPble 0OCYKIAI0TCsI ITPY MOABEAEHUN UTOTOB
3aHSTUA.

Bce nepBuuHBIe 3ammucu HEOOXOIUMO JeJIaTh B TETPAIH MO XOIY SKCIIEPUMEHTA.

[IpoBeneHue 1aOOPATOPHO-TIPAKTUYECKUX PaOOT BKIIIOYAET B ceOsI CIEAYIONIHE STAIbL:

- MOCTAHOBKY TeMBbI 3aHATHI U Olpe/iesIeHre 3aa4 JJabopaTOpHO-NIPaKTUIECKOI padoTH;

- OIpeieNieHne NopsiIKa JJabopaTOpHO-IIPAKTUIECKOI pabOTHI MM OT/AENBHBIX €€ 3TAIlOB;

- HETIOCPE/ICTBEHHOE BBITIOJIHEHHE JIa00PATOPHOM/TIPAKTHYECKON pabOThl CTYIEeHTaMH U KOHTPOJIb 32 XO/I0M
3aHSITUHA U COOJIO/ICHNEM TEXHUKH Oe3011aCHOCTH;

- TOJIBEJICHNE UTOTOB JIAOOPATOPHO-NPAKTUIECKON PadOTH U (hOPMYJIMPOBAHUE OCHOBHBIX BBHIBOJIOB.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NpH N3YYSHUH IMCLMIUIMH BKIIOYAeT:

- YTeHHE CTYACHTaMH PEKOMEHIOBAHHOM JIUTEPaTyphl M YCBOSHHE TEOPETUYECKOTO MaTeprasa JUCLIUIUIMHb;

- 3HAKOMCTBO ¢ VIHTepHEeT-UCTOYHUKAMHY;

- TIOJITOTOBKY K Pa3IM4YHbIM (hOpMaM KOHTPOJIS (TECTHI, KOHTPOJIbHBIE PabOThl, KOJUIOKBIYMBI);

- TIOJrOTOBKY M HalMcaHKe peeparos;

- BBHIIIOJTHEHHE KOHTPOJIBHBIX PadoT;

- TIOJITOTOBKY OTBETOB Ha BOIPOCHI 110 PA3IMYHBIM TeMaM AMCLMIUIMHBL B TOH OC/IEJOBATEIbHOCTH, B KAKOH OHH
MIPEeCTABJICHBIL.

[TnanupoBaHre BpeMeHH, HeOOXOMMOTO Ha M3yYeHHe JUCLMILIMH, CTYJSHTaM JIy4llle BCEro OCYIIECTBIISTh BECh
CeMecTp, IpeycMaTprBasi IIPY STOM PeryJIsipHOe OBTOPEHUE MaTepuala.

ITpy M3yyeHnn JMCIMILUIMHBI CHaYaIa He0OOX0UMO IO KaXI0! TeMe MPOYMTaTh PEKOMEHIOBAHHYIO JINTEPATypy
COCTaBUTb KPATKUIl KOHCIIEKT OCHOBHBIX ITOJIOKEHUH, TEPMUHOB, CBEICHHUH, TPeOYIOLMX 3aIOMUHAHUS 1
SIBJISIOLIMXCSI OCHOBOIIOJIATAIOIMMH B 9TOM TeMe JUIsi OCBOEHH S MOCIEAYIOIHNX TeM Kypca. s paciumpeHust
3HAHUS N0 JUCLUMIUIMHE PEKOMEHIYeTCsl HCTIONb30BaTh IHTepHET-pecypehl; MPOBOAUTH IIOMCKH B Pa3IMYHBIX
CHCTeMax M UCIOJIb30BaTh MaTepHAJIbI CAlTOB, PEKOMEHJOBAHHBIX MIPETIOIABATENIEM.

ITpy noaroToBKe K KOHTPOJIBHOM paboTe HEOOXOAMMO IIPOYUTATH COOTBETCTBYIOIINE CTPAHHIIBI OCHOBHOTO
y4yeOHHKa. JKeaTempHO Takke YTeHHe JOTIONHUTEIBHOM uTepatypbl. [1py HanMcaHWM KOHTPOJIBHOM padoThI
OTBET CJIelyeT HLTIOCTPUPOBATh CXEMaMH.

ITpy BBINOIHEHUH CaMOCTOSITENILHOI PabOTHI IO HAIMMCAHMIO pedhepaTa CTyJEHTY HEOOXOAMMO: IPOYUTATh
TEOPETUYECKUII MaTepral B peKOMEHI0BAaHHOM JIMTepaType, EPUOANYECKUX U3IaHusIX, Ha HTepHeT-caliTax;
TBOPYECKH IepepadoTaTh U3yUeHHbI MaTepuall 1 IPeCTABUTh ero sl otyera B hopme pedepara,
MIPOWJUTIOCTPHPOBAB CXEMaMH, IarpaMMamMHu, (hoTorpadusMmu 1 pUCYHKaMH.

TekcThl KOHTPOJIBHBIX PAabOT M pedepaToB JOJIKHBI OBITh U3JIOKEHBI BHATHO, IIPOCTHIM H SICHBIM SI3BIKOM.

3a4€T

PexomMeHnyeTcs BHUMATEIbHO U3YyUYUTh KOHCTIEKTHI JIEKIUI, JONOTHUTEIbHYI0 HH(POPMALIMIO MOKHO TOJTYYUTh U3
PEKOMEH/I0BAaHHBIX MHTEPHET-PECYPCOB 1 yueOHbIX ocoouii. Ha 3aueTe HeoOX0IMMO OTBEYaTh TOYHO, SICHO U TI0
Boripocy. [loMHHTE, UTO BpeMst oTBeTa orpaHiueHo. [Ipyr BOSHMKHOBEHHH JIOOBIX HESICHOCTEH B Iporecce
MOAITOTOBKHU K OTBETY CliefyeT 0OpallaThcsl ¢ BOIIPOCAMHU TOJIBKO K IPEIoJaBaTelo.

10. IIepeyeHs H( OPMALMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
o JUCHHILUIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniHAs ayAUTOPHUS.
Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYNBAIOIINX BO3MOXHOCTh OCBOCHHS HABBIKOB M YMEHHH, (POPMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYAJIbHBIX JJAOOPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOAOJIKUTEIbHOCTU BBICTYIUICHUA 06yqa10mer005{ py 3alIUTE KprOBOﬁ pa60T1>1 - He GoJee yeM Ha 15 MMHYT.

Iporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM 1u1anoM 1o criermansioctu: 04.05.01
"dyHgaMeHTaNbHAs U MPUKJIagHas XUMUs'" | crienanu3anuy "®yHaaMeHTaIbHask XMMHS: MaTepualibl Oyaymero”.

SAEKTPOHHBH
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Iporpamma pucimruiuasl "Kpucramnoxumusa"; 04.05.01 "®ynnamenTanpHasd U NpUKIagHas XUMuUs'".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.20 Kpucmannoxumus

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 Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1.¥pycos B.C., Kpucrayutoxumus. Kpatkwmii kypc : yue6nuk / Ypycos B.C., Epémun H.H. - Mocksa: U3natensctBo
MockoBckoro rocyaapctseHHoro yausepeureta, 2010. - 256 c. - ISBN 978-5-211-05497-4 - Tekcr : anekrponnsii // 95C
'Koncynbrant crymenra’ : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785211054974.html (nata oGpamenusi:
27.02.2020). - Pexum goctyna : o HOATNHUCKE.

2. AnvkuHa, B. UI. OcHOBHI Kpuctasiorpaduu 1 aedeKTsl KpUCTAIMYECKOTo CTpoeHUs: pakTUkyM / B. Y. AnukuHa, 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 (nara odpammenus: 27.02.2020). - Pexum goctyna : 1o
IOAITMUCKE.

3. Bonpapes, B. I1. OcHOBBI MUHEpAJIOrUK ¥ KpUCTaIorpaduu ¢ seMeHTamMu nerporpadun : yuednoe nocodue / B.IT.
Bonpnapes. - MockBa: POPYM : UTHOPA-M, 2019. - 280 c. - (Beicmee obpazosanue: bakanaspuar). - ISBN
978-5-00091-028-3. - Tekcr : anexTponHbii. - URL: https://znanium.com/catalog/product/1015195 (nata oGpamieHus:
27.02.2020). - Pexum goctyna : 0o HOATMKUCKE.

JomnoJHUTEILHAS IUTEpaTypa:

1. Bparuna, B. U. Kpucramorpadust, MuHepasorus u odoraiieH1e moyie3HbIX HCKoMaeMbIx: ydeOHoe rnocobue / B. U. bparuna. -
Kpacnosipck: Cubupckuii peiepanibhblil yHuBepeutet, 2012. - 152 c. - ISBN 978-5-7638-2647-0. - TekcT : 9/eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/492236 (nata o6parienus: 27.02.2020). - Pesxxum gocTyna : 1Mo MoJmcKe.

2. TomunuH, B. U. ®usnveckoe matepuanoseaeHue. Y. 1. [MaccuBHbie quanekTpuku: yuedHoe rocodue B 2 4. / B. Y. TomunH,
H. I1. TomunmHa, B. A. Baxtuna. - KpacHosipck : Cubupckuii peaepanbHbiil yauBepcuret, 2012. - 280 c. - ISBN
978-5-7638-2510-7. - Texcr : anmexTponHbIid. - URL: https://znanium.com/catalog/product/440908 (mata oOparueHus:
27.02.2020). - Pexum goctyna : o HOATKUCKE.
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Iporpamma pucimruiuasl "Kpucramnoxumusa"; 04.05.01 "®ynnamenTanpHasd U NpUKIagHas XUMuUs'".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.20 Kpucmannoxumus

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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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.
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