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Pabouas mporpamma og00peHa Ha 3aceanuy Kadenapbl
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Busuposanue PII/] a5 McrIOJITHEHMSI B 0YepeIHOM Y4eOHOM roay

K.Cc.-X.H., nouent O.B.Hocosa 2023 r.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2023-2024 yyeGHOM roy Ha 3aceaHuu Kadeapbl
MeTantyprusi {BETHBIX METAIIOB

[Iporokonm ot 2023 1. No
3aB. kadenpoii k.c.-x.H., gorieHT O.B.Hocosa

Buzuposanue PIIJ] 119 ucnojiHeHusi B o4epeHOM YU4eOHOM roay

K.c.-X.H., nouent O.B.Hocosa . 2024 r.

Pabouas mporpamma nepecMoTpeHa, o0CyKaeHa U ojo0peHa is
ucronHeHus B 2024-2025 yuebnoM roay Ha 3aceqaHun Kadeapsl
Mertaniyprusi IBeTHbIX MeTALJIOB

IIpotokonm ot 2024r. Ne
3aB. kadenpoii k.c.-x.H., gorieHT O.B.Hocosa

Buzuposanue PII/] 115 ucnojiHeHUs1 B ouepeHOM Y4eOHOM rogy

K.c.-X.H., norneaT O.B.Hocosa 2025 .

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2025-2026 yyeOHOM TOY HA 3aceNaHu Kaheapsl
Metanyprusi UBETHbIX METALJIOB

[Ipotokonm ot 20251. Ne
3aB. kadeapoii k.c.-x.H., goreHt O.B.Hocosa

Buzuposanue PII/] 1151 ucniojiHeHUsI B o4epeTHOM Y4eOHOM rogy

K.C.-X.H., fouieHT O.B.Hocosa o 2026 .

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass
ucnoyHeHus B 2026-2027 yyeOHOM TOy Ha 3aceNaHuu Kaeapsl
MeTa/Typrusi IBETHBIX METAJJIOB

IIpoTokonm ot 2026T. Ne
3aB. kadeapoii k.c.-x.H., goieHT O.B.Hocosa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

(dhopMHUpOBaHKE Y CTYICHTOB COBPEMEHHBIX MPEICTABICHHI O CBOWCTBAX aTOMOB U HX CBSI3€H B KPUCTAJUTMIECKON
CTPYKTYpE, 3aBUCUMOCTH (DOPMBI KPHUCTAJUIOB OT XUMHYECKOTO COCTaBa BEILIECTBA, O CBOMCTBAX BEIIECTB B
KPUCTAJUINYECKOM COCTOSIHUH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Hukn (pa3nen) OOIT:

|BI.B.,IIB.05

2.1 | TpeGoBanus K npeaBapuTeIbHOI MOATOTOBKE 00yYal0IIerocs:

2.1.1

MaremaTuuyecKkuii aHajinu3

2.1.2

Heopranunueckas xumust

2.13

Bgenenne B mpodis

2.14

MaremaTuueckuii aHaau3

2.1.5

Heoprannueckas xumust

2.1.6

Baenenue B npodmiie

2.2 | JMCUMILTHHBI U MPAKTHKY, 151 KOTOPHIX 0CBOEHHE JTAHHOM TUCHUNINHBI (MOIYJIs1) HEOOX0UMO KaK

npeamecrsyrouiee:

221

MeTo1bI KOHTPOJISA U aHAJIM3a BELIECTB

222

Ob6orameHue pyx IBETHBIX METAIIOB

223

DeMeHThl XUMUYECKON TEXHOJIOTHU

224

Merantyprust 61aropoHBIX METAJIOB

225

MeTaJ’IJ'IprI/IH TSAXKEJIbIX IBETHBIX METAJIIIOB

226

TeOpI/II/I MCTAJLTYPTUHYCCKUX ITPOLECCOB

227

ITepepaboTka cepocosieprkalinx ra3oB

2.2.8 | [Ipou3BOACTBO 3NIEMEHTAPHON CepBl
2.2.9 | MeToipl KOHTPOJIS U aHAJIM3a BEILLECTB
2.2.10 [ O6oranieHue py/ MBETHBIX METAIIOB
2.2.11 | DneMeHTBl XUMHYECKOH TEXHOJIOTUN
2.2.12 | Merayutyprus 01aropoJHEIX METaJJIOB
2.2.13 | IlepepaboTka cepocoaepskaliux razoB
2.2.14 | TIpou3BOACTBO 3IIEMEHTAPHON CEepbl
3. ®°OPMUPYEMBIE KOMIIETEHIIUU U UHANKATOPBI UX TOCTHUKEHUS
IIK-2: BoisiBiIsieT 00BEKTHI /151 YIy4llIeHUs B TEXHUKE U TEXHOJOTHHI
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOIYJIST)
Kon HaumeHoBaHue pa3iesioB U TeM /BH] Cemectp | YUacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuanue
3aHATHHA 3aHATHS/ / Kype 197074 PaKT.
Pazpnen 1. Cemectp 3

1.1 BBenenue. 3anaun coBpeMeHHOM 4 1 IIK-2 J1.1 0
kpucramnoxumuu. CBOMCTBa aTOMOB. J1.2J12.1
TTonsipuzyeMocTbh aTOMOB U HOHOB. J22712.3
KucnorHo-ocHOBHBIE CBOMCTBA ATOMOB U )
noHOB. /JIex/

1.2 Beenenune. 3agaun cOBpeMEHHOIT 4 1 IIK-2 J1.1 0
KpuctasuioxuMun. CBOHCTBa aTOMOB. JI1.2J12.1
TTonsipruzyeMocTb aTOMOB U HOHOB. 2.2
KucnorHo-ocHOBHBIE CBOMCTBA aTOMOB U 21
noHoB. /IIp/

1.3 Beenenue. 3amaun cOBpeMeHHOI 4 1 TIK-2 JI1.1 0
Kkpuctauioxumun. CBOKCTBa aTOMOB. JI.2J12.1
ITonsipruzyeMocTb aTOMOB U HOHOB. 2.2
KucnotHo-ocHOBHBIE CBOMCTBAa aTOMOB U 21

noHoB. /Cp/




1.4 CuJIbl ¥ DHEPTHS CLETICHUS] aTOMOB B 1 TIK-2 JI1.1
KpHCTasie. Honnas moaens u JI1.2J12.1
sHeprus pewmetku. KoBaneHnTHas u 2.2
JIOHOPHO-aKIENTOpHas CBI3b CBs3MN, €
MIPOMEKYTOUHBIE MKy HOHHBIMH U
KOBaJIeHTHbIMU. CTeNeHb HOHHOCTHU
ces3u. /JIex/

1.5 Cutbl ¥ BHEPTUS CLETIJICHUS aTOMOB B 1 TIK-2 J.1
KpHCTaJIe. Honnas monens u JI1.2J12.1
sHeprus pemieTkd. KoBaneHTHas u J12.2
JIOHOPHO-aKIEeNTOpHast cBA3b CBA3H, o1
MIPOMEKYTOUHBIE MEKITY HOHHBIMH U
KOBaJIeHTHBIMU. CTeneHb HOHHOCTH
cesizu. /TIp/

1.6 CuItbl ¥ BHEPTUS CLETIJICHUS aTOMOB B 8 TIK-2 J.1
KpHCTaJlIE. Honnas Mozens u J1.2J12.1
sHeprus pewerku. KoBaneHnTHas u 2.2
JIOHOPHO-aKIEeNTOpHast cBs3b CBs3H, €]
MIPOMEKYTOTHBIE MEKTY HOHHBIMH U
KOBaJIeHTHBIMU. CTeNeHb HOHHOCTH
cesizu. /Cp/

1.7 Merannnueckas CBsi3b. 30HHAs 1 IIK-2 J1.1
SHEpreTU4ecKasl CTpyKTypa KpucTasuia. JI1.2J12.1
Ilepexon oT MeTamIM4ECKOH K 122
KOBaJICHTHOM cBs3u. OcTaTouyHas (BaH- 21
Jiep-BaasibCoBa) CBA3b. [IMCIepCHOHHEIC
cisl. /JIex/

1.8 Merannuueckas cBsi3b. 30HHAs 1 TIK-2 J1.1
SHepreTuyeckasi CTpyKTypa Kpucrasia. JI1.2J12.1
Ilepexon oT MeTaIM4ECKO K 2.2
KOBaJICHTHOM cBsI3u. OcTtaTouHast (BaH- €]
Jiep-BaalbCcoBa) CBA3b. JlucrnepcuoHHbIe
cubl. /TIp/

1.9 Merannnueckas CBsi3b. 30HHAs 9 IIK-2 J1.1
SHEepreTU4ecKasl CTpyKTypa Kpucrasia. JI1.2J12.1
Ilepexon OT MeTamIM4ECKOH K 122
KOBaJIeHTHOM cBsi3u. OcTtaToyHast (BaH- 21
Jiep-BaasibCoBa) CBA3b. [IHCIIepCHOHHEIC
cuisl. /Cp/

1.10 Crioco0B! onMCaHus U H300paKeHNUS 1 IIK-2 J1.1
ATOMHOTO CTPOEHHSI KpUCTaJIaA. JI1.2J12.1
IIpocrpancTBeHHas peuierka. 14 Tumnos J12.2
auyeek bpaBo. IIpocTpaHcTBeHHBIE €]
rpymns! cummerpun E. C.
denoposa. /Jlex/

1.11 CrocoObl OMTUCAHUS U U300paKeHUS 1 TIK-2 J1.1
aTOMHOTO CTPOCHHSI KpUCTaJlIa. JI1.2J12.1
IIpocrpaHcTBeHHas pemeTka. 14 Tumos 122
siaeek bpaso. IIpocTpaHcTBeHHBIC 21
rpynnsl cummerpuu E. C.
®denopoga. /TIp/

1.12 Crioco0Obl onucaHus 1 N300paKeHuns 14 TIK-2 JI1.1
ATOMHOTO CTPOEHHSI KpUCTaJIaA. JI1.2J12.1
IIpocrpancTBeHHas peuierka. 14 Tumnos J12.2
auyeek bpaBo. IIpocTpaHcTBeHHBIE €]
rpynns! cummerpuu E. C. ®enoposa. /Cp/

1.13 CrpykrypHblil TUT. U30CTPYKTYpHOCTD, | IIK-2 J1.1
AHTUU30CTPYKTYPHOCTh, H30TUITHOCTb, JI1.2J12.1
TOMEOTUIHOCTb. CTPYKTYpHBIi 2.2
xiacc. /Jlex/ €)!

1.14 CrpykrypHbIi THII. 30CTPYKTYpHOCTS, 1 IK-2 J1.1
AHTUU30CTPYKTYPHOCTh, H30TUITHOCTb, JI1.2J12.1
TOMEOTUIHOCTb. CTPYKTYpHBIi 2.2
wracce. /Ip/ €




1.15 CrpykrypHbIi THII. V30CTPYKTYpHOCTS, 4 12 IK-2 J1.1 0
AQHTHHU30CTPYKTYPHOCTh, U30TUITHOCTD, JI1.2J12.1
TOMEOTHITHOCTH. CTPYKTYPHBIH 2.2
wiacc. /Cp/ €

1.16 MopdoTponus u CTpyKTypHast 4 1 IK-2 J1.1 0
romonorus. Kpurepun ycroiunoctu JI1.2J12.1
CTpyKTypHOro tumna. [IpaBuia Marnyca- J12.3
Tonpammvuara, [onuara U qp (HOHHBIE 21
kpuctauibl). [IpaBuna 'oma-Posepu,

I'pumma-3ommepdennaa, [Tupcona u ap
(xoBaJIeHTHBIE KpHUCTAILIEL). /JIex/

1.17 MopdoTponust 1 CTpyKTypHast 4 1 IIK-2 J1.1 0
romonorusa. Kpurepuu ycroiiuuoctu J1.2J12.1
cTpykTypHOTO THMAa. [IpaBuna Marnyca- 23
Tompammvuara, [onmara 1 1p (MOHHBIE €|
xpuctamsl). [Ipasuna I'oma-Pozepy,

I'pumma-3ommepdensaa, Iupcona u ap
(koBasieHTHBIC KpucTasbl). /T1p/

1.18 MopdoTporus u CTpYKTypHast 4 12 ITK-2 JI1.1 0
romonorus. Kpurepun ycroiiuuoctu JI1.2J12.1
CTpyKTypHOTo THMa. [IpaBuna Marnyca- J12.3
Tonpmmmunra, [onuara u ap (MOHHBIE 21
kpucrtasuibl). [Ipasuna ['oma-Pozepn,

I'pumma-3ommepdensaa, [Tupcona u ap
(KoBasleHTHBIE KpUCTasibl). /Cp/

1.19 Tomumopdusm. 3meHeHre CHMMETPUH 4 1 TIK-2 J.1 0
TIPY U3MEHEHNHU TEMIIEPATyphl U JI1.2J12.1
naBieHus. KoopauHaioHHbIe TpaBuiia JI2.3
nonumopdusma. /Jlex/ 21

1.20 TTomumopdusm. 3ameHeHrne CHMMETPUH 4 1 TIK-2 JI1.1 0
TIPY U3MEHEHNHU TEMIIEPATyphl U JI1.2J12.1
Jasienus. KoopauHanyoHHble IpaBuia J12.3
nonumopduzma. /Ip/ 21

1.21 [onumopdusm. M3MeHeHHe CHMMETPHI 4 12 TIK-2 J1.1 0
TIPU U3MEHEHUHU TeMIIepaTyphl U JI1.2J12.1
Jasienys. KoopauHannoHHble IpaBuia J12.3
nonuMopdusma. /Cp/ €

1.22 ITonurunusm. Cesi3b 4 1 TIK-2 JI1.1 0
TEPMOJUHAMHYECKHX CBOMCTB U JI1.2J12.1
CTPYKTYpaMH ITOTUMOPQHBIX J12.3
Moaupukauuid. /Jlex/ 21

1.23 Homutunuzm. Ces3b 4 1 IK-2 J1.1 0
TEPMOJUHAMHYECKIX CBOMCTB U JI1.2J12.1
CTPYKTYpaMH MOTUMOPQHBIX J12.3
moaudukanuit. /TIp/ 21

1.24 ITonutunusm. CBsi3b 4 12 TIK-2 JI1.1 0
TEPMOJUHAMHYECKIX CBOMCTB U JI1.2J12.1
CTPYKTYpaMH ITOTMMOPQHBIX J12.3
moaudpukanuii. /Cp/ 21

1.25 Hzomopdusm. OcHOBHBIE (HH3HKO- 4 12 IIK-2 J1.1 0
XUMHUYECKHE U TEPMOJIMHAMUYECKUE JI1.2J12.1
TIPUHINTIEI TeOpruH n3oMopomsma. /Cp/ J2.3

€]

5. ®OHJ OIEHOYHBIX CPEJCTB

5.1. KoHTpoJIbHBIE BONPOCHI H 3aIaHUs

L.
2.

3agaun COBPEMEHHOH KpUCTAIIIOXUMUHU
KBaHTOBO-MexaHHYeCKas MOJENb aTOMa. B 4yeM 3aKiIrodarorcsl pasnuuus MEXIy MoJenblo atoMa bopa n KBaHTOBO-

MexaHH4IecKoi Mozensio atoMa? Kakoe ¢u-3udeckoe sBIEHUE BIIEPBBIE IPSIMO J10Ka3alI0, 9TO BOITHOBOH Xapakrep ACHCTBUTEIHHO
npucy 31eKkTpoHy? Kak Bl moHHMaeTe, 4To Takoe eKTpoHHoe 061ako? Uto 03Ha-4aeT TepMuH "G0poBCKuii paguyc"?

3.

Ecnu OJICKTPOHHOC 00JIaKO B COOTBETCTBUU C paguaJbHbIM PpAaCIIpEACIICHUEM IIPOCTUPACTCA OT AApa J0 6CCKOHC'{HOCTI/I,

TO II0YEMY BCE-TaK{ MOKHO CPaBHUBATH pa3Mepbl aTOMOB U U3MEPSATh MEXAaTOMHBIE PACCTOSIHUS, HAIPHUMED, B MOJIEKYJIaX WIN
KpUCTaIax?

4.

B uewm 3amtouaercs npaBuio XyHAa M KaKyl0 POJIb OHO UIpaeT IpH OIpelie-JICHUH 3JIEKTPOHHBIX KOHQHIypauui




aTomoB? KakoBo ¢husnueckoe 000cHOBaHHE 3TOTO MpaBuiIa?

5. MHoro35eKTpoHHbIe aToMBI. B 1em 3awmouaercst npasuio KieukoBckoro? Kak oHO CBSI3aHO € SHEPrHEH 3NEKTPOHOB B
atome? Uto 03Ha9aeT TepMHH "TIPOHUKHO-BEHNE" U TOYEMY 9TO BaYKHO ISl IOHUMAHUS OTHOCHTENBHBIX SHEPTHH s-, p-, d-, u f-
3JIEKTPOHOB C OJHUM U TEM K€ KBAHTOBBIM YHCIIOM?

6. OpOuTtanbHble pauychl aTOMOB H HOHOB.

7. BanenTtHoe cocrosHue atomMoB. Kak BEI TIOHMMaeTe, YTO TAKOE OCHOBHOE M YTO TaKOE BO30OYXKIIEHHOE COCTOSIHHE atoma?
8. OOBsicHUTE OOIIYI0 3aKOHOMEPHOCTh M3MEHEHHS MOTCHINAJIOB HOHU3AINH y 3JIEMEHTOB OJHOM TPYMITEI IIePHOIIMYECKOi
CHCTEMBI, yIUTHIBAs Pa3Mepsl UX aTOMOB U 3(h(heKTHBHBIE 3apsIIbI SIpa.

9. OpOuTanbHbIe HMEKTPOOTPHLATEILHOCTH. [10IIsIpH3yeMOCTh aTOMOB U HOHOB.

10. KuncnoTHO-0CHOBHEIE CBOWCTBA aTOMOB M MOHOB. UeM OTIHMYAIOTCS JIHIOMCOBHI KHUCIOTHI M OCHOBAHUS OT KUCIOT H
ocHoBaHMH Bbpencrena, a Taxke OT KICIOT U OCHO-BaHMH AppeHuyca?

11. Knaccudukanus tBepabix Ten. oHHas MOAENb PELEeTKH.

12. DHeprusi KPUCTANIMYECKON pPEelIeTKH. XUMUYECKasi CBS3b.

13. KoBanenTHas cBs3b. Teopus HanpaBlI€HHBIX BaJCHTHOCTEH.

14. MeTo/B!I BaIEHTHBIX CBSI3€H M MOJEKYIAPHBIX OpOUTaleH.

15. I'mopunusanus cszeil. [loueMy ucrnosb3oBaHUe THOPUAHBIX OpOMTAJIEH HPEANOYTUTENbHEE, YEM UCIIOIb30BaHNE
OOBIYHBIX ATOMHBIX OpOHUTAaJeH TIpH 00pa30-BaHUU cBsi3eli? [IponTrocTpupyiTe OTBET MPUMEpaMHU.

16. Kaxne Tpyn BakHelmme THma ruOpuIHBIX opOUTaneil MOryT 00pa3oBaTh aTOMBI, IMEIOIINE TOJIBKO S- M P- OpPOHUTAIHN B
BaJICHTHBIX 000J0uKax? ONMUIINTE MO-JIEKYIISIPHYIO T€OMETPHUIO, COOTBETCTBYIOILYIO KOXKAOMY CITyJaro.

17. Pa3sHoOBHIHOCTH KOBaJEHTHOH CBs3M U ee cBolicTBa. CTeneHb MOHHOCTH cBsi3H. IIpaBuna dasHca.

18. Merannuueckasi cBA3b. 30HHAsSI SHEPreTHUECKasi CTPYKTypa KpucTallja.

19. D¢ dexTuBHBIC pagUyChl aTOMOB U MOHOB M UX cooTHomeHus. Teopus JI. TTonuHra A OLEHKH COOTHOILICHUS PAJHYCOB
napsl KATHOH-aHUOH.

20. DddexTnBHBIC 3apsAAbl aTOMOB B KPHUCTAJIIE.

21. INepeuncnuTe OCHOBHBIC IEMEHTHI CHMMETPUH U OOBSCHUTE UX (U3MUe-CKUi cMBICH. [IpuBenuTe mprMeps! 3epKaTbHON
U IOBOPOTHON CUMMETPHH B IIPUPOJIE.

22. PazbsicHuTE paznuuus MEXLy ONM)KHMM U JadbHUM HOPSAAKOM B TBEpAbIX Tesax. ONUIINTE OAHOCIOHHYIO IUIOTHYIO
YHAaKOBKy c(hepHIecKUX aTOMOB WM MOHOB. Hapucyiite, KaknMu AByMsI CIIOCOOAMH MOYKHO OCYIIECTBUTH HAJIOKEHUS CIIOEB JIPYT

Ha Jpyra.

23. Kakum 00pa3oM OTHOLIEHHE PaJNyCcOB KaTHOHOB M aHMOHOB CBSI3aHO C THIIOM CTPYKTYPbl MOHHOTO Kpucrayuia? Yro
Takoe KOOPANHAIHOHHOE YHCIIO HOHA?

24. Onpeznenurte MOPSIIOK OCH CHMMETPHH, POXOAALICH depe3 HEeHTp IIINH-Ipa K ero 00pa3ylome U MOpsIOK OCH,
MPOXOAALIEH uepe3 TOT K€ LMIMHAP Mapal-JeIbHO 00pa3yromien.

25. Hapucyiite, kakumMu JByMsI crioco0aMy MOXKHO OCYIIECTBHTH HAJOXKCHHE JIPYT Ha JIPyra TPeX OJMHAKOBBIX CIIOEB B
IUIOTHOH ynakoBke. Kakoe KoOpAMHAIMOH-HOE YUCI0 UMEET KaXKblii aTOM B IUIOTHOM rEKCaroHalbHOM ynakoBke?

26. IMouemy 0OBIYHO paccMaTPUBAIOT KOOPAMHAIIMOHHBIC YHCA KATHOHOB, a He aHHOHOB? 3Hast paguycsl Mg2+ u F-,
pelmTe, BO3MOXKHO JIM CYIIECTBOBaHUE (hTOPH-/Ia MarHusi B BUJIE CTPYKTYPbI C KOOPJUHALMOHHBIMU YUCIaMu 4, 6 uin 8 171t HoHa
Mg2+.

27. N3o6pazute rpadudeckn B KyOMIecKoi pemieTke kpucTamtorpaduueckue miockoctu (211), (002), (00 ), (001/2), (101),
( 00).

28. [Momamopduzm. TTonutumnus.

29. Hzomopdusm.

30. Mopdotpornus.

31. Kpurepun ycroiiunBoctn MOHHBIX KpuctauioB. Teopus JI. [lonuara u Marnyca-I onpammuara.

32. Kpurepnn ycToHUHMBOCTH KOBaJEHTHBIX KpuctammioB. Teopus FOma-Posepn, I'puma-3omepdensaa u JI. [lomuara.

5.2. TeMbl NUCbMEHHBIX PadoT

CaMocTosTenbHas pa60Ta

5.3. ®oHJ OLIEeHOYHBIX CPEICTB

KpI/ITepI/II/I OIICHKU 3HAHUI CTYACHTOB IIPpU NPOBCACHUN TCCTUPOBAHUA . TecToBoe 3agaHne MO TUCITUTIINHE COACPIKUT 25

BOIIPOCOB.

. Or1eHKa «OTIHMYHO» BBICTABISETCS IIPU YCIOBHH HPaBHIBHOTO OTBETa CTyAeHTa He MeHee 4eM 80% TeCTOBBIX 3aJaHUA;
. Or1eHKa «XOpPOIIO» BBICTABIAETCSA MPH YCIOBHM NPABUIIBHOTO OTBETA CTyJAeHTa He MeHee ueM 60% TecTOBBIX 3aJaHul;
. OrneHka «yIOBJIETBOPUTEIHHO» BBICTABIISICTCS TPU YCIOBUH IMPAaBHIIBHOTO OTBETa CTyAeHTa He MeHee 45%.

Kpurepuu onieHK 3HaHHI CTYJCHTOB IIPH IPOBEACHUHN IPOMEXKYTOUHON aTTeCTANH DK3aMEHAI[OHHBINH OMIIET COAEPKUT 3

BOIIpOCA.

. O1eHKa «OTIMYHO» BBICTABISIETCS MPU YCIOBUU MPaBHIBHOIO M TOJHOIO OTBETA CTYJEHTa Ha BCE TPH BOIPOCA, a TAKKe
Ha BCE IOTIOJHUTENbHBIE BOIIPOCHI;

. Or1eHKa «XOPOIIO» BBICTABIACTCSA IPH YCIOBUM NPABUIBHOTO OTBETA CTYJCHTA Ha BCE TPH BOIIPOCA, HO MPH 3TOM OTBETHI
HETOJIHbIE HJIM B HUX JOIYIIEHbl HETOYHOCTH;1aHbI OTBETHI 6osee 4eM Ha 50% IOMOTHUTENBHBIX BOIIPOCOB;

. Or1eHKa «yIOBIETBOPUTEINHEHOY» BBICTABIIACTCS IIPH YCIOBHH HEMOJHOTO OTBETA CTYACHTAa Ha BCE TPH BOIpOca JTHOO IaH

TOJHBIN OTBET HA J[Ba BOIIPOCA, HA TPETUH BOIIPOC OTBET OTCYTCTBYET; JAHBI OTBETHI MeHee ueM Ha 50% JOIOIHUTENBHBIX
BOIIPOCOB.

5.4. IlepedeHb BU/IOB OLIEHOYHBIX CPEICTB

Onenounsle cpencraa no kareropuu "3HATD": KOHTPOJIbHBIE BOIIPOCHI, TECTHI, SK3aMEHALIMOHHBIE OUJIETHI.
OneHounbIe cpenctBa no kareropuu "YMETD": pacueTHble 3a1aHus, TECTHI, SK3aMEHAIIMOHHBIC OUIICTHI.
Ouenounsie cpezctaa no kareropun "BJIAJIETD": pacuerHbie 3ananus.




6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOPEI, COCTaBUTEITH 3armaBue, pa3MelIeHne WznarensctBo, rox | Komma-Bo
JI1.1 |Eropos-Tucmenko 0. |Kpucrammorpadust n KpuCTamoXuMus: yaeOHHUK [UII BY30B M.: KanxHbIi 1oM 1
K. "YHuBepcurer",
2005
JI1.2 | JIuuman H.B. Kpucranmnoxumusi: yae6. mocodue Hopunsck: HUN, 1
2000

6.1.2. Jlono/iHuTEIBHAA JIUTEPATypa

ABTOPEI, COCTaBUTEIH 3armaBue, pa3MeIIeHue N3natensctBo, rox | Komma-Bo
JI2.1 [CysopoB A.B., OOmas XuMus: Y9eOHHUK IS BY30B CII6.: Xumusnart, 3
Huxonbckuit A.B. 2000
JI2.2 | boxuii I'.b. Kpucramnoxumus M.: Hayka, 1971 1
JI12.3 | Kpebc T OCHOBBI KPUCTAJNIOXUMUHU HEOPraaHUYECKUX COCTUHEHHUN M.: Mup, 1971 2

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAMOHHOH ceTu "UHTepHeT"

31 | OnexrporHsIii Katanor 3I'Y  http://biblio.norvuz.ru

6.3.1 Ilepeyens NporpaMMHOro odecreveHust

6.3.1.1 | MS Windows 7 (Homep nurien3un 62693665 ot 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep nunensun 62693665 ot 19.11.2013)

6.3.1.3 | MS Office Standard 2007 (Homep nunensun 62693665 ot 19.11.2013)

6.3.1.4 | MS Windows XP (Homep munens3uu 62693665 ot 19.11.2013)

6.3.1.5| ABBYY FineReader 10 (Homep muriersnu 94965 ot 25.08.2010)

6.3.2 Ilepeyenb HHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | DnexrponHas 6ubIMOTEYHAsE cucTeMa Www.iprbookshop.ru;

6.3.2.2 | 3b HIT'NN

7. MATEPUAJTBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUAITJIMHBI (MO Y JIS)

7.1 | YueOHbIe ayIuTOPUH TS TIPOBEICHHUS JICKITHA;

7.2 | YueOHbIe ayAuTOPUY JUIS TPAKTHICCKIX (CEMUHAPCKHX ) 3aHSTHIA,

7.3 | YueOHast aynuTopus JUls TPYNIIOBEIX U MHIMBHU/YaIbHBIX KOHCYIbTAlUH, CAMOCTOSATEIBHON PabOThI; TEKYIEr0 KOHTPOJIS
U IIPOMEXYTOYHOHN aTTECTallH;

7.4 | YaeGHBIe ayquTOpHH TS IPOBEACHHUS JIAOOPaTOPHBIX padboT

8. METOJAUUYECKUE YKA3AHUS 1151 OB YUAIOILIMXCSI 110 OCBOEHMIO JUCIUTIIMHBI (MOLY.15I)

I[JI}I YCIICTHOI'O OCBOCHUA y‘-IC6HOFO MaTepualia CTyACHTY HCO6XO,HI/IMO SICHO ITOHUMATh 3HAYMMOCTh U MCCTO JUCLUIIIIMHBI B €TO
HpO(I)eCCPIOHaHBHOI;lI MNOATOTOBKE U AKTHUBHO Y4aCTBOBAaTh BO BCEX BUAAX yqeGHoro mpomecca. Ilo nucrunnune y‘{€6HLIM IJIaHOM
MpeaAyCMOTPEHA KOHTAKTHAaA 1 CAMOCTOATCIIbHAA pa60Ta 06yqarou1er0051.

KoHnrakrHas pa60Ta BKITIOYACT JICKIIUOHHBIC, TPAKTUYECKUE U na6opaTopHHe 3aHATHA, KOJUICKTUBHBIC U MTHAWUBUAYAJIbHBIC
KOHCYJIbTalluH.

Ha nexiimoHHBIX 3aHATHAX HEOOXOIMMO BHUMATEIBHO CITYIIATh IPETo1aBaTels, HOAPOOHO U aKKypaTHO BECTH KOHCIIEKT, KOTOPBIH
JOMOTHSACTCS U KOPPEKTUPYETCsI B IIPOIIECCE CAMOCTOSTENbHOM popaboTku MaTepuana. IIpakrudeckuie 3aHATHS MPeLyCMOTPEHBI
Jutst GOPMHUPOBAHUS YMEHUH M HABBIKOB IIPUMEHEHHUS TEOPHHU Ha MPAKTHKE JUIS pelIeHns Mpo(ecCHOHAIbHBIX 3a1ad.

Iepen mabopaToOpHBIM 3aHATHEM CTYICHTY HEOOXOAUMO MPOPadOTaTh MPEIBLIYIIHNA TEOPETHUECKUI KypC, HCIIOIb3Ys KOHCIEKT
JIEKIMI U PEKOMEHIyEMYIO TIUTEPaTypy, a TAlOke 03HAKOMUTBCS € X0J0M pabOThl B COOTBETCTBHU C HCTOYHUKAMH.

Ha nmpakTrdecknx 3aHATHAX CTYJCHTAMH BEIITOJHATCS TEMaTHYECKUE U pacUeTHBIC 3aJaHNs 110 TeMaM Kypca. CTyaeHTy
HEeo0X0MMO aKTHBHO y4acTBOBATh B Y4eOHOM Hpoliecce, PH HE0OXOMMMOCTH 3a1aBaTh BOIPOCHI IIPENOAABATEIIIO.

Tekymmit KOHTPOJIb TPOBOJMTCS B BHJE: 3aIIUTHI IPAKTHUCCKHIX 3aJaHMI U OTYETOB MO JIAOOPaTOPHBIM paboTaMm.
Jlns peanuzanyu caMOCTOSITENBHOM pabOThI CO3AaHBI CIEAYIONINE YCIOBUS U IPEAIOCHUTKHU:




1. crynenTs! 06ecnieueHsl HH(GOpMannOHHBIMU pecypcamu B 6ubaunoteke HI N (yaeOHuKamu, y4eOHBIMU TOCOOHSIMH, GAaHKOM
WHMBUIYaJIbHBIX 33/1aHNi1);

2. CTyneHTHI oOectieueHbl HH(GOpMannOHHBIMA pecypcaMu B JTokaiabHOU cetrt HI'MU (B 2:1eKTpoHHOM BHIE BEICTABIEHO
MeTo/IIecKkoe obecreueHne AUCIUIIINHEI);

3. OpraHM30BaHbl €XKEHE/IeTIbHbIE KOHCY/IbTallIH.

[IpomexxyrouHas aTTecTanys M0 JUCIUIUIAHE. [JoArOTOBKA K IPOMEKYTOYHOI aTTECTallMy BKITIOYAET IPOPAOOTKY TEOPETHIECKOTO
MaTtepuana, OTBEThl Ha KOHTPOJIBbHBIE BOIIPOCHL. BONpOCH!, BOSHUKAIONIHE BO BPEMs IIOATOTOBKU, MOYKHO BBISCHHTBH BO BPEMS
KOHCY/bTallUU.

Jln1s1 moydeHust OMmycKa CTY/ICHT TOJDKEH BBIIOHUTE, 0(DOPMHUTH M CAATh BCE BHIBI padoT, MPEAYCMOTPEHHBIE TEMaTHIECKIM
IUIAHOM y4eOHON POrpaMMBI JUCIUILINHEL.

Jlomyck BBICTaBIsI€TCS TOJIBKO B CITydae MOJOKUTENBHON aTTeCTaI[uU 110 BCeM KOHTPOJIbHBIM TOYKAM U 11OCTIE BBITTOJIHEHUS
CTYJICHTOM BCEX BU/IOB CAMOCTOSITENBEHOM M ayJUTOPHOI paboTHI.




