ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOIMIEIOBRHAYKI POCCUN
MH(DOpMaLLl/I B (DeﬂepanLHoe ToCyAapCTBEHHOC 6IOII)KCTHOC O6pa3OBaTeHBHOG

oUoqTacka 3 népbeBMH yUIpexIEHHUE BBICIIEro 00pa3oBaHUs
TlomkhocTs: PeRToD «Hensbunckupi rocynapcersennslii yausepcurer» (PI'BOY BO «Henl'V»)

fara WOA”ﬁ%Wﬁa;?%)érB%ﬁ%ﬁ@&%nnm "Kpucrajuroxumus" 10 HapaBJIeHUIO TOATOTOBKH (crermansHocTn) 04.05.01
YUK b My AR @nRer A B Fiprknasas xumus” HAnpaBneHHocTH (MpoguTio) OpraHmyecKas 1 GMOOPTaHIECKas XHMUS crp. 1

8919p4b8c2cf7b6350cbe51cdda’3096e877falf3 OT'BOY BO lenl'V»

Pabouyas nporpamMma qMCUUIIMHBI (MOLYJIs)™
Kpucrannoxumus

Hanpagsienne noaroToBku (CIEIHMaIbHOCTD)

04.05.01 ®dyHnaMeHTAIbHAS U OPUKIIATHAS XUMUS

HamnpasnenHocts (mpoduiib)

Opranuyeckas u 6I/IOODFaHI/I‘ICCKa§I XHUMMUSA

[IpucBanBaemas kBanuuKaiys (CTCICHb)

XuMHK. [IpenogaBareisr XUMUH.

dopma oOydeHUS

O4YHasi1

['on(s1) HAOOpa 2024

*Pabouas mporpamma JUCUUIUIMHBI (MOAYJS) aJanTUPOBaHa JUIsl MHKIIFO3UBHOTO 00Y4YEeHUS UHBAIUIOB U
JIU1 C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS

Yemas0unack 2024 r.
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04.05.01 ®ynaamMeHTaJIbLHAST M MPUKJIATHAS XUMUS
Opranuyeckasi 1 OMoOpraHuvecKas XuMHs
Kpucranaoxumus

ouHasi popma o0yueHHs

roa Hadopa 2024

IIpopexTop mo yue6GHO# padoTte yTBepkaeno 21.02.24

Yd4eHbIM COBETOM XMMHUYECKOTO (haKyiIpTeTa

IIpotokon 3acemanus Ne 7 ot 09.02.2024

IIpencenarens YueHoro coBeta

XUMHYECKOTO (haKyIpTeTa COTJIaCOBaHO

3aceganneM kadeapbl XUMHM TBEPIOI0 TeJa 1 HAHONPOLECCOB

IIporokon 3acemanus Ne 5 ot 24.01.2024

3aBenyromuii Kageapoi COIIACOBAHO

ABTOD (COCTaBUTEND)

A.A. Camamaros

B. A. Bypmuctpos

E.A. benasa

Kosaneunxo JI.1O.

CTpykTypa padoueii mporpaMmbl co0TBeTcTBYeT npukaly pekropa ®I'bOY BO «Ueal ' ¥» ot «13»

anpess 2021 r. Ne 247-1



MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouast mporpamma mucrmmuiiasl "KpuctamioxuMust" 1o HanpasIeHHIO TOAroToBKY (crermansaoct) 04.05.01
"dyHnnaMeHTaNIbHAs U MPUKIAJAHAS XUMUS' HanpaBieHHOCTH (npodmro) OpraHudeckas 1 OHoopraHmdecKast XUMHUST cTp. 2
OI'BOY BO «Henl'V»

Conepxkanue

1. Ilenu ocBOeHMS AUCITUTLITUHBI

2. Mecto nuciumuinsel B cTpykType OIIOIIT

3. Komnerenuuu odyyatouierocs, GopMupyemble B pe3yJabTaTe OCBOSHUS JUCIUTUIMHBI
(Momymst)

4. O6beM AUCHUTLTUHBI (MOTYJIs)

5. CtpykTypa u cojiepKaHue AUCHUIUTAHBI (MOTYJIs)

6. ®OH/T OLIECHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbIe KOHTPOJIBHBIC 3aJ]aHUS U MHBIC MaTEPHAJIBI JISl TEKYIIEH aTTeCTallUuK
6.3. TunoBbIe KOHTPOJILHBIC BOMPOCHI U 33JIaHUS JJIsI TPOMEXKYTOUHOM aTTeCTaIluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToAn4ecKoe U HH(POPMAIIMOHHOE 00eCIIeUeHHE TUCITUTUTMHBI (MOTYJIS)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYyHUKAIIMOHHOM ceTH "MHuTepHeT"
7.3. Ilepeuenb nHPOPMAIIMOHHBIX TEXHOJIOTUN

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCIUTUTHHBI (MOJTYJIs)

9. Meroaunueckue yka3zaHus Uil 00y4aloUXCsl IO OCBOEHUIO TUCUHUIIIUHBI (MOIYJIs)
10. CrieunanbHble YCIOBHS OCBOCHUSI TUCIUILTUHBI 00yYaIOIIUMHUCS C MHBAIUTHOCTHIO
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3J0POBbS

© ®I'bOY BO «Yenl'V»




MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouast mporpamma mucrmmuinasl "KpucramioxuMus" o HanpaBiIeHHIO TOAroToBKY (crermansHocT) 04.05.01
"dynpamMeHTaIbHAS U NPUKIIaIHAs XUMUS' HanpaBleHHOCTH (mpodmiro) Opranmdeckast 1 GHOOpTaHUIeCcKass XUMUS cTp. 3
OI'BOY BO «Henl'V»

1. IEJIM OCBOEHMUS AU CITUILIJIMHBI

LICJ'IL}O npernoaaBaHusa JUCHUIIIUHBI ABJIACTCA q)OpMI/IpOBaHI/IC Y CTYACHTOB OCHOBHBIX l'[pe]_'[CTaBJ'[eHI/Iﬁ 0 CUMMCTPHUHU U CTPOCHUUN
KPUCTAJUIMICCKUX TECII.

3a)1aanI/1 HU3Y4YCHUA JUCHHUIIINHBI SABJIAOTCS:

- OCBOEHME TEOPETUUECKUX NPEJCTABICHUI O CTPYKTYpe KPUCTAJUIMYECKUX TBEPIBIX TEI;

- OCBOEHME METOJI0B OIIUCAHUSl KPHUCTAJUIMYECKUX CTPYKTYD;

- IIOJTY4YCHHUEC NIPEACTABJICHUS CBA3U CTPOCHUS U CBOMCTB KpUCTAJIJIOB.

PeSyJ'ILTaTLI 06yLIeHI/I$I O JUCHUIUIMHE HAalIpaBJICHBI HA JOCTUXKEHUE NHAUKATOPOB KOMHGTGHHHﬁZ

VK-4.2. JleMOHCTPHPYET YMEHHUE IPUMEHSTh COBPEMCHHBIC KOMMYHHKATHBHBIC TEXHOJIOTHH UL aKaJJeMHYECKOrO 1
po(heCCHOHANTEHOTO B3aUMOJICHCTBHS B CHTYAIlMH YCTHOH M MHCEMEHHOW KOMMYHHKAIIUH, B TOM YHCIIC Ha HHOCTPAHHOM (BIX)
A3bIKe(ax)

OIIK-3-1. 3naer TCOPETUYCCKUE OCHOBBI XUMHUYCECKOTO U MAaTEMAaTUICCKOI0 MOACIUPOBAHUS

2. MECTO JUCIHMIUVIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OITOIT: K.M.03.05

2.1 TpeGoBaHus K NpeABAPUTEILHON MOATOTOBKe 00y4al01erocs:

MaremaTuka

OO01ast 1 HEOpraHU4ecKask XUMHS

2.2 I[l/lCl.ll/ll'lJ'll/lHLl U IPAKTHKH, 1JIsI KOTOPBIX OCBOCHHE JAHHOU THCUMILTHHBI (MOZly.]'lfl) HEO00X0UMO KaK npeamecTsyromiee:

OCHOBBI XUMHU TBEPAOro TCjIa

KBaHToBas xumus

PuznIecKre METOBI HCCICAOBAHUS B XUMUU

CrtpoeHue BeliecTsa

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIMHBI
(MOJYJIST)

YK-4: CriocoGeH NpUMeHSATh COBPeMeHHbIe KOMMYHHKATHBHBIE TEXHOJOTHH, B TOM YHCJIe HA HHOCTPAHHOM(BIX) A3bIKe(aX),
JJISl AaKAIEMHYECKOro U MPogecCHOHAIBLHOI0 B3aUMO/IeiiCTBHS

3HaTh:

OCHOBHEBIC 3aKOHBI U TEPMUHBI KPUCTAJITIOXUMHUHU

YMmeThb:

[IPaBUIILHO HUCIIOJIb30BaTh XUMHUUECKYIO TEPMUHOJIOTHIO B IMCbMEHHOM M YCTHOW peun

Buaagern:

HaBBIKaMH M3JI0)KEHHS B MUCBMEHHOM M YCTHOH (hOpMe C HCIONB30BaHIEM XUMIYECKOH TEPMUHOIOTHH.

OIIK-3: Cnioco0eH NpUMEeHSITh pacyeTHO-TeopeTHYeCKHe MeTObI JJIsl H3y4eHHsI CBOICTB BellleCTB U MPOLECCOB € UX
y4acTHeM, HCIIOJIb3ysl COBPEMEHHOE MPOrpaMMHOe obecriedeHne U 0a3bl JAHHBIX NMPOeCcCHOHATLHOr0 HA3HAYEHUsI

3HaTh:

OCHOBHBIC IIPUHIOMITBEI 1 3aKOHOMEPHOCTHU KPUCTAJIIIMIECKOr0o CTPOCHU BEIICCTBA.

YmMmeTh:

TIPaBWJIBHO TPUMEHATH TCOPETUICCKUE MOJCIIN CTPOCHUA KPUCTATUTUNICCKUX TBEPABIX TEJI I OIMUCAHUA UX CBOMCTB.

Buaagern:

DJIECMCHTAPHBIMU HABBIKAMH PACUYCTOB OCHOBHBIX IAPAMETPOB KPUCTAJIOB € UCTIOJIB30BAHUEM COBpeMeHHOfI BBIUHCIUTETHHON
TCXHHUKU.

© ®I'bOY BO «Yenl'V»
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MUHOBPHAVYKHM POCCUN

@enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUpEKAEHHUE BBICIIEr0 00pa30BaHU

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouast mporpamma mucrmmuiiasl "KpucramioxuMust” 1o HanpasIeHHIO TOAroToBky (crermansaoct) 04.05.01
"®yHpaMeHTaNbHAS U NPUKIaIHAs XUMUS' HanpaBieHHOCTH (mpodmiro) Opranudeckas 1 OMOOpraHUIecKast XHMHS

®dI'bOY BO «Heal ' Vy»

cTp. 4

B pe3syJibTare ocBOeHMs JMCHUIIMHBI 00Y4AIOLIUICSA JOKEH

3.1

3HaTh:

311

OCHOBHBIC 3aKOHBI ¥ IIOHATHS TOYCUHOU CUMMCTpPHU,

3.1.2

OCHOBHBIC 3aKOHBI M IIOHSTHS HpOCT‘paHCTBCHHOﬁ CUMMCTpPHU;

3.13

OCHOBHEIC BUAbI KPUCTAJUIMYCCKUX CTPYKTYP IIPOCTHIX BECUICCTB;

3.14

TeopemquKHe OCHOBBI KPUCTAJUIOXUMHWU,

3.15

OCHOBHBIE BUJIbI MOJIEKYJISIPHBIX CTPYKTYD;

3.16

OCHOBHbIE IOHSTUS PEHTTEHOrpadHH;

3.1.7

VcTouHMKHM ¥ METO/IbI TIOMCKA I/IH(bopMaI_II/II/I O KpucTaJijiax.

3.2

YMmers:

321

Hcnonp3oBaTh 1 MPUMCHSATDH 3aKOHBI U NOHATUS JUCHUIIIINH;

3.2.2

OnuceIBaTh KPUCTAIUIUUECKUE CTPYKTYPHI;

3.23

BeinonHsaTh CTaHOAapTHBIC ﬂeﬁCTBHﬂ (KJ'[aCCI/I(pI/IKaLII/IH KPUCTAIIIMICCKUX CprKTyp.) C YY4C€TOM OCHOBHBIX TTOHSITUH U
06LL[I/IX SaKOHOMepHOCTCﬁ, peuiaTh TUIIOBBIC y‘{e6HBI€ 3aJa4u 110 KpUCTAJUIOXUMHH,

3.24

HUcnone3oBatk ypaBHenue Bynbga-bparra, YpaBuenus Jlayn.

3.25

3.3|Baagern:

331

O0naganyust METOAUKON OMUCAHUS KPUCTAIUIMUECKUX CTPYKTYD;

3.3.2

OCHOBHBIMH METOZaMH OIIMCAHUS CTPYKTYD;

3.3.3

Pa6otbl ¢ yaeOHOM TUTEpaTypOoid IO OCHOBHBIM KPUCTAJIJIOXUMUWY,

3.34

OO6nasanusi METOUKOW MHIUIIMPOBAHUS KYOUYECKUX CTPYKTYP

4. OFBLEM JUCOUILINHEI (MOIYJIS)

O6Lwasn TpynoeMKoCTb

33ET

Yacos 1o yueOHOMY TUIAHY :
B TOM YHCJIE

ayJMTOpHbIC 3aHATHS © 42

camocTosiTelbHas pabora : 21,6

4acoB Ha KOHTPOJIb 36
KoHTakTHas pabora: 50,4
HKP: 0

108

Bune! kouTpons B cemecTpax:

3K3aMeHBI 6

5. CTPYKTYPA U COAEPKAHUE JUCLHUILIAHBI (MOIY.JIST)

Kon HaunMeHoBaHue pa3iesioB U TeM /B 3aHATHSsI/ Cemectp | Yacos Jlutepatypa
3aHATHA /[ Kvne
Pazgeu 1. Toueunasi ckMMeTpUsI MOJIEKYJI U KPUCTAJLJIOB.
1.1 Beenenune. Kpucramnoxumus. OcHOBHbIE 1M U 3a1a4i. CBS3b C qPYTUMH 6 1 JIT.1 J11.2 J11.3
Haykamu. /JIex/ JI1.4J12.1 J12.2 J12.3
2132333435
1.2 Onepatuu u 3JIeMEeHTHI cuMMeTpur. OTiepaliii CHMMETPHA B UX 6 3 JIL.1 J11.2 J11.3
B3anmozeiicTue /JIex/ JI1.4J12.1 J12.2 J12.3
2.4
2132333435
1.3 I'pymnmsl cuMMeTpuH. DJIEMEHTBI TeOpHUHU TPy, ToUYeUHbIe TPYITBI 6 4 JIL.1 J11.2 J11.3
cummetpun. Knaccndukanus lendmica u 'epmana-Morena. /JIex/ J11.4J12.2 J12.3
2132333435
14 ToueuHast ciMMeTpHUs MOJIEKY u KpuctaiioB /Cp/ 6 3 JI1.1 JI1.2 JI1.3
JI1.4J12.2 J12.3 J12.4
2132333435
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MHMNHOBPHAYKH POCCHUU
@enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUIpexIEeHHUE BBICIIEro 00pa3oBaHUs

«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)

Pabouast mporpamma mucrmmuiiasl "KpucramioxuMust” 1o HanpasIeHHIO TOAroToBky (crermansaoct) 04.05.01

"®yHpamMeHTaIbHAS U NPUKIIaIHAs XUMUS' HanpaBlieHHOCTH (npodmtro) Opranmdeckast 1 GHOOpTaHUIeCcKass XUMUS cTp. 5
OI'BOY BO «Henl'V»
1.5 Onepanyu U 3J€MEHTHI CHMMETPHU. ONlEpaliuy CUMMETPUU U UX 0,3 JI1.1J11.2J11.3
B3anmozneiictaue /KoHTAT/ JI1.4J12.1 J12.2 J12.3
J12.4
0132333435
1.6  [I'pynmsl cumMMeTpHu. DIeMEHTH TEOPHH TPy TodeqHble Tpybl 0,3 JI1.1J11.2J11.3
cummertpun. Knaccndukanms Hlendnnca u 'epmana-Morera. /KoHTAT/ JI1.4J12.2 J12.3
0132333435
Pa3gen 2. CuMMeTpHsi KPHCTAINYECKOH PelIeTKH
2.1 Kpucrannueckas perierka. TpaHCISILIMOHHAS CUMMETPHUS U 6 JI1.1J11.2J11.3
KpHUCTaJIIMYECKas pelleTka. DiieMeHTapHas siueiika. Pemertku bpasa. /Jlex/ JI1.4J12.2J12.3 J12.4
01333435
2.2 IIpocTpancTBEHHbIE TPYMIIBI CHMMETPUH. OTKPBITHIE 31EMEHTHI CUMMETPUU U 4 JI1.1J11.2J11.3
ux B3auMozeicTeue. [IpocrpancTBeHHble rpynbl. /JIex/ JI1.4J12.2 JI12.3 J12.4
01333435
2.3 Cummerpus kpuctandeckoil permerku /Cp/ 2 JI1.1J11.2J11.3
J11.4J12.2 J12.3 J12.4
0132333435
2.4 Kpucrannuueckas pemerka. TpaHCIAUMOHHAs CUMMETPUS | 0,3 JI1.1J11.2J11.3
KpUCTaJIIIMYECKast pelieTka. DiaeMeHTapHas siueiika. Pemerku bpass. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
01052333495
25 IIpoctpancTBeHHBIC TPYNIBI cCHMMETPUH. OTKPBITHIC 3JIEMEHTH CHMMETPHH U 0,3 JIL.1J11.2 J11.3
ux B3aumoyeictaue. [IpoctpancTBeHHbIe rpymnmbl. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
01052333495
Paznen 3. Kpucramindyeckue cTpYKTYpbl MeTAJLIOB
3.1 Kpucrannuueckue ctpykrypsl MetaiioB. CTpyKTypbl MeTaiioB. [lnoTHeime 4 JIL.1J11.2 J11.3
IapoBbIe yrnakoBkH. /JIek/ JI1.4J12.2 J12.3 J12.4
01523334095
3.2 Kpucrannuueckue crpykrypsl Meraiios /Cp/ 2 JIT.1J11.2 J11.3
JI1.4J712.1 J12.2 J12.3
J12.4
01523334095
3.3 Kpucranmuueckue ctpykrypsl MetaiioB. CTpyKTypbl MeTaiioB. [lnoTHeime 0,3 JIL.1 J11.2 J11.3
mapoBbie ynakoBkH. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
01523334095
Paznen 4. Kpucraminyeckue CTpYKTYPbI HeMeTALIMY€CKUX MPOCTBIX
BellecTB
4.1 Kpucranmuueckue cTpykTypsl HeMeTayuioB. OCHOBHBIC BH/IBI 4 JI1.1 J11.2 JI1.3
HEMETAJTHUECKUX CTPYKTYD. /JIex/ JI1.4J12.2 J12.3 J12.4
015203334095
4.2 Kpucranmuueckre CTpyKTypbl HeMETAJUTMYECKUX MPOCThIX BemecTs /Cp/ 2 JIL.1 J11.2 J11.3
J11.4J712.2 J12.3 J12.4
0105203334095
4.3  |Kpucrammmdeckne CTpyKTypbl HeMeTanaoB. OCHOBHBIC BHIBI 0,3 JI1.1J11.2 J11.3
HEMETaJUTMYECKHUX CTPYKTYp. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
0105203334095
Pasnen S. Kpucrajiinyeckue cTpyKTypbl OMHAPHBIX M TPOHHBIX
coeTUHEeHU I
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«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouast mporpamma mucrmmuiiasl "KpucramioxuMust” 1o HanpasIeHHIO TOAroToBky (crermansaoct) 04.05.01

"®yHpaMeHTaNbHAS U NPUKIaIHAs XUMUS' HanpaBieHHOCTH (mpodmiro) Opranudeckas 1 OMOOpraHuIecKast XHMHS cTp. 6
OI'BOY BO «Henl'V»
5.1 Kpucraummyeckue CTpyKTypbl OMHApHBIX U TPOHHBIX coearHeHHH. OCHOBHBIE 4 JI1.1J11.2J11.3
BUJIBI CTPYKTYpP C HOHHBIM THIIOM CBsi3H. /JIex/ JI1.4J12.2 J12.3 J12.4
0132333435
5.2 Kpucrayummgeckue CTpyKTypbl OMHApHBIX U TPOWHBIX coequHeHui /Cp/ 2,6 JI1.1J11.2J11.3
JI1.4J12.2 J12.3 J12.4
0132333435
5.3  |Kpucrammdeckue cTpyKTypsl OMHAPHBIX M TPOHHBIX coeTUHEHUH. OCHOBHBIC 0,3 JI1.1J11.2J11.3
BUJIBI CTPYKTYpP C HOHHBIM THIIOM CBsi3H. /KOHTAT/ JI1.4J12.2 JI12.3 J12.4
0132333435
Pa3nen 6. CTpoeHne KpHCTaJVIOB €O CMEIIAHHBIM THIIOM CBSI3H.
6.1 CrpoeHune KpUCTaLUIOB CO CMELIAHHBIM THIIOM CBsI3U. OCHOBHBIE BUJIBI 4 JI1.1J11.2J11.3
CTPYKTYp CO CMEIIAHHbIM TUIIOM CBsI3H. /JIex/ JI1.4J12.2 J12.3
0132333435
6.2 CrpoeHne KpUCTaLUIOB CO CMELIaHHBIM THIIOM cBsi3u. /Cp/ 2 JI1.1J11.2J11.3
JI1.4J12.2 J12.3 J12.4
0132333435
6.3 CrpoeHure KpUCTaUIOB CO CMELTAHHBIM THIIOM CBsI3U. OCHOBHBIE BUBI 1,9 JI1.1J11.2J11.3
CTPYKTYp CO CMEIIaHHBIM TUTIOM cBs3H. /KOHTAT/ JI1.4J12.2 J12.3 J12.4
0132333435
Pazges 7. CTpykTypa MoJIeKyISAPHBIX KPUCTAJLJIOB.
7.1 CTpyKTypa MOJEKYJISPHBIX KpUCTAIOB. OCHOBHBIE BUIIBI CTPYKTYP C 4 JIL.1J11.2 J11.3
MOJIEKYJIIPHO# pemeTko. /JIek/ JI1.4J12.2 J12.3
0132333435
7.2 CTpyKTypa MOJNEKYJISApPHBIX KpucTaiuios. /Cp/ 2 JIL.1J11.2 J11.3
J11.4J12.2J12.3 J12.4
0132333435
7.3 CTpyKTypa MOJEKYJISPHBIX KpUCTAIOB. OCHOBHBIE BUIIBI CTPYKTYP C 2,2 JIL.1J11.2 J11.3
MOJIEKYJISIpHOH penieTkoi. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
0132333435
Pazpnen 8. Pentrenorpadgus kpucraaiios.
8.1 Pentrenorpadus kpucraymio. Judpakiys peHTTeHOBCKUX JTy4deH. 4 JIT.1 J11.2 J11.3
PeHTreHOCTpYKTYpHBIH U peHTreHO(a30BbIi aHanu3. /Jlex/ JI1.4J12.2 J12.3 J12.4
2132333435
8.2 Pentrenorpadus kpucramios. /Cp/ 6 JIT.1 J11.2 J11.3
JI1.4J12.2 J12.3 J12.4
2132333435
8.3 Pentrenorpadus kpucraymioB. Audpakiys peHTTeHOBCKUX JTy4deH. 2,2 JIL.1 J11.2 J11.3
PenTreHOCTpYKTYpHBIH U peHTreHo(a30BbIi aHau3. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
2132333435
Paznen 9. Dx3amen
9.1 Ok3aMeH /Ok3ameH/ 36 JI1.1J11.2J11.3
JI1.4J12.1 J12.2 J12.3
019233

6. ®OHJI OHEHOYHBIX CPEICTB
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6.1. IlepeueHb BH/I0B OLlCHOYHBIX CPEJCTB

Tecr;
KontponbHas pabota;
Bomnpocsl k 3k3aMeHy.

6.2. TunoBble KOHTPOJIbHBIC 32aJTaHUAI U HHBIC MaTePUAJIbI I Te](y]lleﬁ aTTeCTanu

Tect Nel Bapuanr 1

1. M300pa3uTh crepeorpamyeckyro MpoeKIHIo, 1aTh obo3HadeHue no lllendmucy u I'epmany - MoreHy rpymmn CHMMETPHN MOJIEKYII:
a) 6eHzona

0) nuxiopMeraHa

2. CeMelCTBO HEMO/IBIKHOTO KOHYCa: OCOOCHHOCTH, 3JIEMEHTH CHMMETPHH.

3. KakoMy cuMMeTpHYecKOMY IpeoOpa3oBaHHIO COOTBETCTBYET MATPHIIA:

(100)

(0-10)

(00-1)

4. JInst Tpymsl CKMMETpHH 4/mmm Ha cTepeorpadguaeckoi MpoeKINu H300pa3uTe OO0 MPABMWIBHYIO CUCTEMY TOUEK (00IIyI0
CHCTEMY DKBHBAJICHTHBIX TIO3HIINHT), 3AMMUIITHTE KOOPIMHATHI TOUCK.

5. 3epKabHO-TIOBOPOTHAS OCh (0003HaUCHHUE, CHCTBHE, COOTHOIICHUE C HHBEPCHOHHOI OCBIO).

6. Kakoe MUHUMATbHOE YHCIIO ATOMOB MOYKET BXOAUTh B MOJICKYJTY TPYIIITBI CHMMETPHH .

Tect Ne2 Bapuanr 1

1. CKOJIBKO aTOMOB MPUXOAMTCS Ha 3nieMeHTapHyto sueiiky I'IK:1; 2; 3; 4; 87
2. K xaxoif CHHTOHUM OTHOCHTCS TIPOCTPAHCTBEHHAs rpymna cummMerpuu Fddd:
a) MOHOKITUHHASI

b) TpuKIUHHAS

¢) pomOuveckas

d) TerparonanbHas

) kyOuueckas

3. Kakas u3 pemerok bpass HE cymectByer:

a) kyouueckas F

b) kyOuueckas [

¢) kyouueckas C

d) pombuueckas P

e) pombuueckas C

4. Kakoii U3 3JIeMEHTOB CHMMETPHH OTCYTCTBYET B IIPOCTPAHCTBEHHOM TpymIe cuMMeTpuu P 2c:
a) MHBEPCHOHHASI OCh YETBEPTOro MOPSAKA

b) moBopoTHas 0Ch BTOPOro MOpPsIIKa

C) IUIOCKOCTh 3ePKAJIHOTO OTPasKeHHS

d) TII0CKOCTB CKOJB3SIIET0 OTPAKECHHS

€) BCE BBIILETICPEUNCICHHBIE YJIEMEHTHI OTCYTCTBYIOT

5. B MexayHapoaHO CHCTEME CUMBOJIOM M 0003HAYACTCS KaK:

a) TWIOCKOCTB 3€PKATBHOTO OTPAsKEHUS

b) IITOCKOCTB CKONB3SIIEr0 OTPAKEHUS CO CABUTOM BJIOIb OCH KOOPIMHAT

) IWIOCKOCTH CKOJIB3SIIIET0 OTPa)KEHHs CO CABUTOM BAOJb JHATOHAIN

d) ueHTp uHBEpCHU

€) OCh TMOpsIKa m

6. Kaxkoii aieMeHT cCHMMETPHUHY TIOSIBIISIETCS] B PE3YIIbTaTe B3aNMOIECHCTBUS IBYX MEPIICHAUKYIISIPHO TIEPECEKAIOIINXCS OCEH BTOPOTO
TopsIAKa:

a) Ocp 4

b) Ocs 2

c) Ocp 21

d) IT1ocKoCTh CHMMETPUYHOCTH

e) Llentp unBepcun

7. Tun koopAMHAIIMOHHOTO NoHM3pa nona Mg2+ B MgO (ctpykrypHsiit Tun NaCl):
a) Terpasap

b) OxTasmp

¢) Kyo

d) Kybookras>np xybmaecknit

¢) KybookTasap rekcaroHabHbIH
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8. MeTamt KpUCTaUTH3yeTCsl B IBYX MOIU(HKAINIX:

a) anba- CTPYKTYPHBII THII MarHUS;

b) GeTTa- CTpYKTYpHBIIl THIT -XKene3a.

Kakas u3 Mmoauduxanuii uMeeT HauOOJIbIIYIO INIOTHOCTh?

¢) anbda

d) 6erra

€) INIOTHOCTh 00enx Momu(UKaIHii OMHAKOBAs

f) HemB34 cka3aTh OJHO3HAYHO

£) s He 3Hal0, YTO TaKOe INIOTHOCTh

9. B ctpykrype chaneputa (ZnS) atomsl cepbl oOpa3zyrot I1IIIY a aToMbl ITMHKA 3aHUMAOT TeTpadApHUecKue MycToThl. Kakas momst
TETPadAPHICCKUX ITyCTOT 3aHATA?

a) Bce

b) 1/8

c) 1/6

d) 1/4

e) 1/2

10. I306pa3ute NpoeKIHMIO 3JIEMEHTapHOM SUEHKH epOBCKUTA.

ITpumep KOHTPONBHBIX paboT

Bapuanr 1

1. Mornekysa CIF3 no To4edHo# rpymme cuMMeTprn oTHOCUTCs K C2v. [IpencTaBuTh CTPYKTYpHYIO (DOPMYITY MOJICKYIIBI H PACIIUCATD
PAacIIOI0KCHHUE ICMEHTOB CHMMETPHH.

2. B kpucramunyeckoii ctpykrype coctaBa AxByC6 atombl C 00pa3yroT MIIOTHEHITYIO MIAPOBYIO YITAKOBKY. ATOMBI A 3aHUMAIOT 2/3
TETPadIPUIECKUX MYCTOT, a aTOMbI B — 1/3 okTasapuydeckux mycToT. HaiiTu X 1 y, a TakyKe CTerneHb 3ar0JIHeHU S PELICTKH.

3. B runorernyeckoii mosnekyine AxBy cummerpun D3d atomsl A HaxonsTcst Ha ocsix C2, atombl B — B 00mieii no3unun. Kakosa
(bopMya MOJIEKYIIbI, €CIIH aTOMBI KaXKI0I0 COPTa 3aHUMAIOT TOJIBKO OHY CUCTEMY SKBUBAJICHTHBIX ITO3UIMN?

4. TlapameTp KyOUUecKo# sueliKku anmroMoKanneBbix kBacio KAI(SO4)2 [ 1xH20 pasen 12.13 A, Z=4. TInotHocts kpucramios 1,75
r/cM3. Haiiti Konu4ecTBO MOJIEKYII BO/IbI B (hopMyiie. Pe3ynbraT OKpyriuTh.

Bapuanr 2

1. B runorernyeckoii Mmonekyie AxBy cummerpun D4 atombl A Haxonstcs Ha ocsix C2, atombl B — B o0uieit mosuimu. Kakosa
(dbopMyna MOEKYIBI, €CITH aTOMBI Ka)KI0I0 COPTa 3aHUMAIOT TOJIBKO OJHY CUCTEMY SKBUBAJICHTHBIX MTO3UIMN?

2. B kpucrammnyeckoii ctpykrype coctaBa AXxByC2 aTtombl B 00pa3yroT mioTHEHIyIo apoByro yakoBKy. ATOMbI A 3aHUMarOT 1/8
TETPadAPUIECKHUX MTyCTOT, a aToMbl C — 1/4 okTa’apuyueckux mycToT. HalTi X 1 y, a Taoke CTeNeHb 3al0IHEHUs PeIEeTKH.

3. Haiit pe3ynbraT YMHOKEHHS CICAYIOIIMX CHUMMETPUYECKUX onepanuii (myrem nepeMHoxkeHust Matpun): 1) o(Y) ui, 2) C2(Y) u
ao(Y).

4. TTapaMeTpbl MOHOKIMHHO sueiiky ranorennaa Meau (B A): a=6.85; b=6.70; ¢c=3.30; [ 1=1210; Z=2. TInoTHOCTH KpuCTaIa
cocrasiisieT 3,44 r/cm3. Onpenenuts GopMyITy raJloreHua.

6.3. TunoBbie KOHTPOJIbHbIC¢ BOIIPOCHI U 3alaHUsA AJIA l'lpOMe)RyTO‘lHOﬁ aTTreCcranmuu

Bonpocsr k sx3ameny:

1. Toueunass cHUMMETPUSI MOJIEKYJ U KPUCTAJLIOB.

1.1 3akpbIThIE ONEpanuy U AIIEMEHTH CHMMETpUH. B3anuMoseiicTBue onepanuii CAMMETPHH.

1.2 I'pynma omnepannii CAMMETPHUH, TOPSIOK TPYIIIBL, TOATPYIIIA.

1.3 Cucremsi lllenduuca u I'epmana-MoreHa, B3aMMOCBS3b TIOPSIIKOB 3€PKaJIbHO-TTOBOPOTHBIX U MHBEPCUOHHBIX OCCH.

1.4 Kareropuu u cemeiicra Toueunsix rpymi o [lendnucy u I'epmany-Moreny. ToueuHble TPYIIIBI TEOMETPHYECKUX QUTYDP H
MOJIEKY.

1.5 Opbuta TOYEYHOH IPYIIIBI, KPATHOCTH OPOUTHI U JIOKAIbHAS CHMMETPHS €€ TOUYCK.

1.6 TIpenenbHble rpymibl 6eckoHeuHoro nopsiaka. [punnuns Kropu u Helimana.

2. CumMMeTpus KPUCTAILNTUIECKON PEIIeTKH

2.1 TpaHCIAMOHHAS CUMMETPHS M KPUCTAJUTMUYECKas PEIIeTKa, apaMeTphl AJIeMEHTapHO# stueiiku. Kpucramnorpaduueckue u
HEKpHCTAJUIOrpapIecKre 3aKPHITHIE JIEMEHTHl CHMMETPHH.

2.2 CHHTOHHH, TOJIO3IPUIECKHUE TPYIIIBI, KpHCTAIUIOrpadudecKue Kiacchl. [[puUMUTHBHEIE 1 IIEHTPHPOBAHHBIE PELIETKH; KIacChl
(pemerkn) Bpase. MHmeKkchl HanpaBIeHHi U MITOCKOCTEH B peIeTKe.

2.3 OTKpBITBIE KPHCTAITOrpaUIeCKHe IEMEHTEl CHMMETPHH, UX 0003HaueHue 1o I epmany-Moreny.

2.4 B3anMonecTBHE OTKPBITHIX DJIEMEHTOB C 3aKPBITBIMHU U MEKIY COOOM.

2.5 TpocTpaHCTBEHHBIE TPYIIITBI, KX CUMBOJEI 10 ['epmMany-MoreHy, cBs3b ¢ KpUCTAILIOrpadUuecKuM KIacCOM.
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CumMmopdHBIE 1 HECHMMOP(HBIE TPYIIIIBL.

2.6 CyicTeMBI SKBUBAJICHTHBIX IO3HIHI (OPOUTEI) MPOCTPAHCTBEHHBIX IPYIII, KPATHOCTH OOIICH ITO3HIIHNL.

2.7 I'pachuke POCTEHIINX TPYIIT HU3IINX M CPETHUX CHHTOHUN: VIHTepHAOHAIBHBIC TAOIHIIBI M COACPIKAIasICs B HUX HH(POPMAIHI
0 IIPOCTPAHCTBEHHBIX IPYIIAX.

3. Kpucrayuimgeckue CTpyKTyphl METAIIIOB

3.1 CTpyKTyphl METAIIIOB: IUIOTHBIE U IUIOTHEHIIME apoBble YIaKOBKU Ha IIockocTu U B poctpanctse (11K, I, OLIK, I'TIY, I'IK)
¢ pUMepaMy METaJIJIOB;

3.2 Buasl 1 pa3Meps! IyCTOT B IIAPOBBIX YIAKOBKaX.

3.3 IonmumopdHble MoaudUKaLMY Kele3a MHOIMOCIONHbIE IapoBble ynakoBku (La, Sm).

3.4 HckakeHus INIOTHEHIIMX yIAKOBOK B CTpyKTypax Zn, Cd, In u Hg.

3.5 Tlpocreiinme naTepMeramumuas: Cu3Au (dasoBsiii nepexon "nopsinok - 6ecriopsinok") u Nb3Sn (atomusrit motus "[1- W").

4. KpucTammdeckie CTpyKTYpPhl HEMETaJUTHYECKHX TIPOCTHIX BEIICCTB

4.1 TIprHIOUITBI CTPOCHHS TIPOCTHIX BEIIECTB - HEMETAJUIOB: KOBAIICHTHBIC U BaH-/ICP-BaaIbCOBBI B3aNMOICHCTBHIS, MOTHBEI
PacnooXKeHUsl AaTOMOB B KpUCTalIe (OCTPOBHOM, LIEIOUEYHbIH, TpYOUaThIi, CIOMCTbIH, KapKacHBIMH).

4.2 Anmnorponusi, HoIUMOpGU3M U U30MOPYU3M, IONUTUIIEI B HEMETAJIaX.

4.3 CtpykTypsl aJiMa3a, JJOHCICHINTA, a- U b-rpaduTa, QyiuiepeHoB, HaHOTPYOoK; Si, Ge, [ |- u [ -Sn, KpUCTaINTMYECKUX UHEPTHBIX
ra3oB.

4.4 MoTHBBI U3 aTOMOB B KpucTajliax 6eyoro, 4epHoro 1 ¢puoneroBoro ¢gocdopa, 5xeaToro 1 ceporo As, poMOUUECKON U
MOHOKJIMHHOM cephl S8, npyrux Moaudukanuii Sn (pom603apHIecKoit cepsl), MIACTUYECKOI U BOJIOKHUCTON Cepbl, KPAaCHOTO U CEPOro
Se.

5. Kpucraumueckue CTpyKTypbl OMHAPHBIX U TPOHHBIX COCIMHCHHI

5.1 BuHapHBIE COSAMHEHUS, TIOCTPOCHHBIC 110 TIPHHIMUITY IIOTHOH YIAKOBKH aHHOHOB C KATHOHAMH B ITycTOTax. FloHHBIE
KPHCTAJUIOXUMHYECKUE PaJIYCHI.

5.2 Crpykrypasbie Tinbl AX CsCl, NaCl, ZnS (chanepur, Bropumr), NiAs,

5.3 CrpykrypHbie Tinbl AX2: (urooput u aHTUGIIFOOpUT, pyTri, neyxcioitabiii CdI2, CdCI2 u Cs20.

5.4 "KopyH10BBIi1" MOTHB U3 KATHOHOB M yrakoBka aHHOHOB B | |-A203 u FeCl3. 5.5 TTonumopdusie monudukarmuu BN, H20, SiO2.
5.6 TIpunnmnsl noctpoeHus TpoiHbIX coenunennid: CuFeS2 (xanpkonupur), (unuHenn AB204), (nepoBckutel ABO3).

5.7 Crpoenne CaTiO3, BaTiO3, ReO3, NaxWO3;

5.8 CtpoeHne HOpMaJIbHBIX W oOpalieHHbIX mnuHeneid AB204; Fe304.

5.9 XapakrepHbie KOOpAUHAIIMOHHBIC TOMHAIPHI (K.4. 4, 5, 6, 8,9, 10, 12) 1 cTpyKTYpHBIE MOTHUBBI (OCTPOBHO, 11ETIOUEYHBIH,
JICHTOYHBIH, CIIONCTBIN, KAPKACHBIH) B OMHAPHBIX COCIMHCHHUSX.

5.10 bunapssie ¢asbl ¢ nonmuannonamu: CaC2, FeS2, MgB2.

6. CTpoeHHE KPUCTAIJIOB CO CMEIIAHHBIM THIIOM CBSI3H.

6.1 CtpoeHue KIIaTpaToB ¥ Kpuctautoruapatos. ['uaparusie kietkn B HPF66H20 u knatpare A2A'6+(H20)46.

6.2 Tursl KOOPAMHAIMY AaHMOHOB M MX CKIIOHHOCTb K arperaliy B psaax HUTPAThl — KapOOHATHI — OOpaThI U MEPXIOpaThl — CYIb(haThl
— ocatet — cunukatel. Onucanue ctpykryp KCl104, K2PtCl6, CaCO3 (xanbiur), MIMIII(SO4)2-12H20 (kBactibl) 110 aHAIOTHH C
MIPOCTBIMU CTPYKTYPHBIMU THUIIAMH.

6.3 CTpoeHHe OpPTO-CHUIIMKATOB M OpTO-alItoMUHATOB: UPKOH ZrSiO4, rpanatel AII3BII2(Si04)3 , Y3A15012 (YAG). AHHOHHBIE
LUKJIBI, LIETIH, JIEHTHI, CJIOM U KapKachl U3 TeTpadapuieckux ¢pparmentoB D04 ¢ oOmumu BepiinHaMy. [I[pHHIMIBL CTPOSHHS
LIEOJTUTOB.

6.4 MOTHUBBI U3 KUCIIOPOJIHBIX OKTA3/POB C OOLIMMHU peOpamMu B U30IOJIH- U TETEPONOIMaHUOHAX, CTPYKTypa Kerruxa.

7. CTpyKTypa MOJEKYISIPHBIX KPUCTAILIIOB.

7.1 KoBasnieHTHBIC ¥ BaH-/Iep-BaabCOBhI PaInyChl OCHOBHBIX dnieMeHToB-opranoreroB: C, H, O, N, F, Cl, Br. Atom-atoMmHbIe
MOTEHIMAIB ¥ IPUHLMII ITTIOTHOH yIAKOBKY MOJIEKYJ B OPTaHUYECKON KPUCTAJUIOXUMHHY, KOA(Q(UIMEHT yIaKOBKHU, MOJIEKYIISIPHOE
KOOPAMHALMOHHOE YHCIIO.

7.2 BausiHre BOIOPOAHBIX CBSI3€H HA CTPYKTYPY M CBOMCTBA KPUCTAJLIOB.

7.3 Pacnipenenenue IMTaHI0B B KOOPIMHAIIMOHHOM chepe MeTallia B KOMIUIEKCHBIX U METAIJIOOPTaHUIECKAX COSTUHEHHSX.

8. Perrtrenorpadus KpucTasioB.

8.1 Tudpakiysi peHTTeHOBCKOro U3IydeHus Ha kpucraie. @opmyna Bynbeha-bperra. MeXII0CKOCTHBIE PACCTOSHUS U MHACKCHI
Musinepa, noHsitue 00 00paTHOM peleTkKe.

8.2 Cs3b uHAeKkcOB hkl ¢ MEXITIIOCKOCTHBIMH PACCTOSTHUSIMH JIJISI KPUCTAJIJIOB OPTOPOMOHUECKOM, TETPAaroHaaIbHOW U KyOHUeCKOM
CHUHT'OHUI.

8.3 Pentrenoda3oBblii aHATU3.

8.4 Atomublii pakTop paccesHus. IHTerpaibHbIe HHTCHCUBHOCTH PE(ICKCOB M KOMIUICKCHBIE CTPYKTYpHBIE aMIuinTy bl Fhkl.

IMpumep 3K3aMeHAIIIORHOTO OMIeTa
1 Yto obo3nauaer cnmBon S B cumBoruke Ilengmca?
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2 Jlaiite obo3HaueHwue o lllenduucy u 'epmany MoreHy 11st TpYIITBI, TPOEKIHs KOTOPOH IIPHUBEICHa Ha PUCYHKE.

3 Ilepeunciure u3BecTHBIe Bam npenensHble Tpynsl (rpynms! Kropn). Jlats Ha3BaHue 1 0003HaYECHHE 110 JIIOOOI U3 CHCTEM.
4 Ilpu nepeceueHU IOBOPOTHOM OCH 6 ¢ NEPIEHAUKYIISPHOM € IIIOCKOCTBIO 36pKaJIbHOTO OTPasKEHHUS MOSBIISIETCS:
a) OCb CUMMETpHUH 2, 6) LIECTb Ocel CUMMETPUH 2, B) LIEHTP UHBEPCUH, T) HIECTb IIIOCKOCTEN CUMMETPHUU.

5 BunTOBAas OCh: OnpeaAciIcHuc, o0o3HaYCHHE.

6 K xakuMm crpykrypHeiM Tunam HE npumensttor monens ITHITY .
a) anmas, 0) Mezb, B) anb(a-Kees30, I') MarHUi J1) XJIOpUI HATPUS

7 Kakoii TiI KOOpIMHAILIMOHHOI O NONK3(pa y HaTpus B cTpykType NaCl.

8 Onpenenute v s4eiku bpapa (CHHIOHUSL. IIEHTPOBKA) B IPOCTPAHCTBEHHON rpymie Fmm?2:

6.4. Kpurepun oneHuBaHus

TGKyU_[I/Iﬁ KOHTPOJIb 3HaHUIN CTyACHTA MO AUCHUTITIMHE OCYHICCTBIIACTCA C IIOMOIIBIO TECTOB U KOHTPOJIBHBIX pa60T.

DK3aMeH MPOBOIUTCS B MIMCHMEHHOM BHjIe. BUJIET COCTOMT U3 BOCBMH  BOTPOCOB, KAYK/IbIil M3 KOTOPBIX OIIEHUBACTCSI OT HYJIS 10 TPEX
OasioB

3 Dasuta cTaBHTCS 32 MOJHBII, KPATKUN U MIPAaBHJIBHBIA OTBET, MATEPHAN H3JI0KEH XUMUYECKH IPAaMOTHBIM s3bIKOM. CTYJCHT BiajieeT
TEPMHUHOJIOTHEH U HOMEHKJIATYPOH, IMEEeT MpeIcTaBiIeHHe 00 0COOCHHOCTAX TBepAO(ha3HbIX B3aHMOJICHCTBHIMN, yMEET IPUMEHSITh
3aKOHBI XUMHH JIJIsl OOBSICHEHHS] KOHKPETHBIX SIBJICHUH, yMEET CPaBHUBATH, CONOCTABIISTh U 0000IIaTh (GaKThl.

2 Gayma. OTBET MOJHBIN M NPABUIIBHBIN, HO JOMYIIIEHbI HECYIIIECTBEHHBIE OIIMOKH B TEPMHHOJIOTHH.

1 6am1. CTyeHT OTBETHII Ha BOIIPOC, HO MIPU 3TOM JIOMYIICHA CYIIIECTBEHHAs OIIMOKA HJIM OTBET HE MOJTHBIH.

0 6amtoB. CTyIEHT OTBETHII HA BOIIPOC, HO HE BJIAJICET XMMUYECKOH TEPMHUHOJIOTMEH M HOMEHKIIATYpPOH, JONYCKAeT rpyOble OINOKH
B HCTOJIKOBAaHHH U YIIOTPEOICHNN XUMHYECKHX NOHATHH. CTYJCHT HE OTBETHJI Ha BOIPOC, JTMOO OTBET IMOJTHOCTHIO HEBEPHBIN.
HIToroBas OLieHKa CTaBUTCA 110 CyMMe OaJLIOB:

"oTnuyHO" - 22-24 Gama.

"xopomo" - 19- 21 Gann

"ynoBnerBoputenabHo" - 15- 18 Gamnos

"HEYIOBJIETBOPUTENIBHO" - MeHee 15 6asuioB.

7. YYHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIIMHBI (MOAYJIS)

7.1. PexomeHnayeMas Jutepatypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue WznatensctBO, To| Pecypce
JI1.1 |Kocenko H. ®. Kpucrannorpadus u KpucTajuIOXUMHsL: ydeOHOe ITocooue WBaHoBO : 9BC
(https://e.lanbook.com/book/107401) WUIrxTy, 2017
JI1.2 |ITyrauer B. M. Kpucrannoxumus: yauedHoe nmocodue Kemepogo : 9BC
(https://biblioclub.ru/index.php?page=book&id=232461) KemepoBckuit
rOCyapCTBEHHBII

yauBepcuteT, 2013

JI1.3 |Bacanaes 1O. M. Kpucrannohusrka 1 KpUCTAIIIOXUMUSL: yueOHOE TocoOHe Kemepogo : 9BC
(https://biblioclub.ru/index.php?page=book&id=278304) KemepoBckuit
roCyapCTBEHHBIN

yHuBepcurert, 2014
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ABTOpBI, COCTABUTENN 3arnaBue WznarensctBO, ron| Pecypc
JI1.4 |KoBanenko JI. 1O., Kpatkwii Kypc KpHCTALIOXHMHN: y4eOHO-MeToAnYecKoe mocodbue  |YemssOuHCK :
Kosanés U. H., MznarenbcTBO
Tumymixos I1. B. Yenst6HHCKOTO
rOCYIapCTBEHHOL O
YHUBEPCUTETA,
2021
7.1.2. JlonoJHUTE/ILHAS JIUTEPATypa
ABTOpBI, COCTABUTENHN 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |bonbiiakoB A. @., OU3UKO-XMMHYECKHE CBOMCTBA KPUCTAILJIOB: yueOHOe rmocodue st |Capato: M3n-Bo
Jmutpuenxo A. O., BY30B CapaToB. yH-Ta,
Bapnamos H. B. 1991
JI2.2 |IHackonbckas M. I1. Kpucrannorpadus: yueOHUK 17151 BTY30B Mocksa : Beicias

mKkona, 1976

JI2.3 [3opkuii IT. M., CumMeTpus MOJIEKYJ ¥ KPUCTAJUIUUECKUX CTPYKTYP Mocksa:
Iopaii-Komm M. A. Wz narenscTBO
MockoBckoro
YHHBEPCHTETA,
1986
JI2.4 |Tlepenomora H. B., 3amavHuK 1o Kpuctasiopusuke: yaedHoe nocodue Juis cryiaeHToB |Mocksa : Hayka,
TarueBa M. M., BY30B 1972

Iackonbckas M. I1.

7.2. Ilepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHO# ceTn "HTepHer"

31 |Jlanb [DnexTpoHHBI pecypce] : anekTpoHHO-0ubnuoTeynas cucrema (ObC) / uznarenncrBo Jlans. — URL:
http://e.lanbook.com/.

32 [IOpaiiT [DnekTpoHHBIN pecypc] : anekTpoHHO-0ubnuoreynas cucrema (ObC) / nuznarensctBo FOpaiit. — URL:
https://biblio-online.ru

33  |Znanium.com [DaeKTpOHHBIHN pecypc] : anekTpoHHO-O0ubnnotednas cucrema (ObC) / HayuHno-u3narenbckuii eHTp
HNH®PA-M. — URL: http://znanium.com/.

34 |[eLIBRARY.RU [OnekrponHsiii pecypc] : anekTpoHHas oubnuoreka / Hayd. anekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

35 [|HaumonanbHas snektponHas oubnroreka (HOB) [DnexkTponHslii pecypc] : 00beIMHEHHBIN 3JIEKTPOHHBIN KaTajor ()OHI0B
poccuiickux
oubnuorexk : caiit. — URL: http://H306.po.

7.3 llepevyeHb nHGOPMAIUOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoe obecnieyenune

MS Office365

Adobe Reader

LMS Moodle

7.3.2 llpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas snexkrponnas oudnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas s5ekTpoHHas
6ubmoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctyma: s 3aperiucTprp. monb3oBarteseit. — TeKcCT :
SJIEKTPOHHBIN.

2. HarnmonanbHas snekrponHas oubimoreka (HIB) (https://rusneb.ru/) Hanmonanbhas snekrponHas 6ubnuorexa (HIB) :
00bEeTMHEHHBIHN IEKTPOHHBIN KaTanor GoHI0B poccuiickux 0ubmauorek : cait. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAIBHBIX 3a510B OnOmoreku Uenl'V. — TeKCT : 3JeKTpOHHBIH.

3. Ilpesnnentckas 6udanoteka (https://www.prlib.ru/) Tlpesnnentckas Gubuoreka : 21€KTPOHHas HALMOHAIbHAs OGnOIHOTeKa : CaifT /
OT'BY Ilpesunénrckas 6udbanoréka nmenn b. H. Enpitna. — Cankrllerepoypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
JIEKTPOHHBIN.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsruaucnnmmaapHas pedeparuBHast 6a3a JaHHBIX /
xommanns Thomson Reuters. — Pesxxum noctymna: s 3apeructpup. nons3obateneif Yenl'Y. — TekcT : 31eKTpOHHBIH.
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5. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3za nanusix / Elsevier BV. — URL: http://www.scopus.com/. — £I3. anri.
— Pexxum noctyna: aiis 3apeructpup. nonp3oBareneid YenlY. — TEKCT : 3NeKTpOHHBIIH.

6. DnekTpoHHEI KaTanor HaydHo# 6ubimorekn Yenl'Y [DnektponHblil pecypc] : 6a3a qanubix / Yenso. roc. yH-T. — Yensiounck, 1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIST)

I[J'[H pcamm3ani AMCHUIIIIMHBI UCITIOJIb3YIOTCS y‘Ie6HI>Ie AYyAUTOPUU I TIPOBECACHUS 3aHATUHI JICKIITMOHHOI'O THUIIA, 3aHATUH
CEMHHApPCKOT'0 TUIIA, T'PYIIIOBBIX U HHANBUAYAJIbHBIX KOHcyHBTaHHﬁ, TCKYIICTr0 KOHTPOJISA U HpOMe)KyTO‘IHOfI aTTeCTallii, a TaKXKC
TIOMCHICHUA JJIA CaMOCTOSITeILHOM pa6OTI>I.

YuebHble ayJIUTOPpUHN YKOMITJICKTOBAHBI CHCHHaHHSHpOBaHHOﬁ MeOCNIbIO0 M TEXHUYECKUMU cpe€acrBaMu 06y‘I€HI/I${.

JUi1st IpoBeieHNs] 3aHATHIA JISKIIMOHHOTO THITA MPeJIaraloTesl HaOOPHI IEMOHCTPALIOHHOTO 000PYIOBaHUS M y4€OHO- HATJISTHBIX
1ocoduil (1eMOHCTpallOHHbIM Habop aToMOB, TabauLa MeHaeneesa, TabauLa pacTBOPUMOCTH, JIEKTPOXUMHUUYECKUH PsiJ
HaNpsDKEHUs] METAJLIOB)

Iomerienus i CaMOCTOATEIBHON pabOThl 00YYAIOLIMXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOW C MOJKIFOYEHHEM K CETH
"NutepHet" 1 obecreyeHneM JOCTyIa B AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

1. Yuebnas ayauTopus Il NPOBEACHUS 3aHATUI JICKIHMOHHOI'O THIIA.

OcHoBHOE 000pyIoBaHue: yueOHasi MeOelb, JOCKa yueHHUecKasi 0OObIuHasl, HACTeHHAs!, yueOHO-HarsaHble mocoous (Ilepuonnyeckas
tabmuua 1. Menneneesa, Habop Mozerneil KpucTanInyeckKux pemerox, MyabTUMeAniHas IPEe3eHTaIMsA), MYJIbTUMEINHHOe
HMHTEpaKTUBHOE 000pyLOBaHMEe: MyIbTUMeUIHHbINH npoexTop EPSON1720, sxpan ¢ snexkrponpuBogom Lumen; akTuBHas
akycruueckas cucrema Microlab solo-6¢, mepcoHabHBINH KOMIBIOTEP C MOAKIIOYCHUEM B ceTh «IHTEp- HeT»

[Iporpammuoe obecnieuenune: MS Windows XP Professional SP2 mis BY3oB. JIuniensuu 6eccpodHsble.

T'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensumn 6eccpounsie. Jlutenszus Ne 44664774 ot 09.04.2008r.

2. YyeOHble ayIUTOPHUH JUIS IPOBEICHUS 3aHATUH CEMUHAPCKOro THUIA, I IPOBEACHUS TPYNIOBBIX KOHCYJIBTALINH,
HMH/MBUAYAJIBHBIX KOHCYJIbTALUH, U1 TEKYLLEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluy.

OcHoBHOE 000py/ioOBaHKE: yueOHass MeOellb, IOCKa yYeHUYeCKasi OObIUHAs, HACTEHHAS, MYJIbTUMEIMIHOEC HHTEPAKTUBHOE
obopynoBaHue: MyIbTUMeUiHbIN TpoekTop EPSON1720, 5kpaH ¢ aekTponpuBogoM Lumen; akTHBHAsI aKyCTHYECKas CHCTEMa
Microlab solo-6¢, mepcoHanbHbBIH KOMIBIOTED C TOAKIIOUCHHEM B ceTh «IHTepHET»

[Iporpammuoe obecnieuenune: MS Windows XP Professional SP2 nnst BY3oB. JIuniensuu 6eccpovHsie.

T'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008r.

3. [TomeleHre Uisi CAMOCTOSITEIBHOM PadOThI

3.1 YuranbHsiii 3a1 Ne 1

OcHoBHoe 00opynoBanue: KonndectBo mocagouHbix Mect — 50. 5 mepcoHaIbHBIX KOMITBIOTEPOB C MOAKIYEHUEM B ceTh «IHTEpHETY,
HeorpaHuyeHHbIN noctyn K ObC u BJI. YueOHas MeOenb, KOHAUIIUOHED.

Iporpammuoe obecnieuenne: Microsoft Windows 10 Pro. (JIunensuu 6eccpounsie. JJoroop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIutiensuun 6eccpounsie. Jlo-rosop Ne AD-223/28/18)

Koncynwrantlloc (Cormnamenue o corpyaaudectse Ne 31 ot 20.05.2003 ¢ perroHaabHbIM HHPOPMAITHOHHBIM LIEHTPOM
00IIEpOCCUICKOM CETH PaCcTIPOCTPAHECHHUS PABOBOM UH(POpMAITHH)

IO «Antuupyc Kacnepckoro» (JIutienznonnsiii joropop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. UndopmarmonHo-6ubnuorpaduaeckuii oTaen

OcHOBHOE 000pYyIOBaHKE: KOJIMYECTBO IMMOCATOYHBIX MeCT — 24. YueOHas MeOelb, 7 IepCOHANBHBIX KOMITBIOTEPOB C IMTOIKIFOUYCHHEM B
cetb «HTepHETY, HEeorpannueHnbli noctyn k ObC u B/I.

Iporpammuoe obecneuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP) 18.02.10.
Homep nmumensnu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (JJorosop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (Jloroop Ne AD-23/12, Homep JHLEH3HN
60411804)
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KoncynerantlImoc (Cornanrenne o corpymaamdectse Ne 31 ot 20.05.2003 ¢ pernoHansHEIM HHOOPMAIIMOHHBIM [ICHTPOM
00IIEPOCCHICKOI CETH PacIPOCTPAHEHHUS TPABOBOH UH()OPMAITHH)

HO3B (Hdorosop Ne 101/H25/2810 ot 20.02.2018)

I1O «AntuBHpYCc Kacnepckoro» (JInuensnonnstit gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 aymuTopus s CAaMOCTOSITEBHON paboThI

OCHOBHOE 000pY/IOBaHUE: CIEIMATN3UPOBAHHAS SPrOHOMUYHAS MeOemb JU1sl pabOoThI 32 KOMIIBIOTEPOM. ABTOMATH3UPOBAHHEIC
pabouue mecra Ha 11 obyuarommxcs, 1 npenopasarens. 12 I1K ¢ nuIeH3MOHHBIM MTPOrPaMMHBIM 00€CIIEUEHHEM.
MarautHo-MapkepHas nocka. MaTepaktuHas nocka SMARTBoard 660 nuaronans 64”/162/6¢m. Ipoektop INFOCUS IN 36.
Axycrmdeckas cucrema 2.0 Sven SPS-678.

[Iporpammuoe obecnieuenne: MS Windows XP Profes-sional SP2 anst BY3o0B. Jlunensun 6eccpodHsie.

IMapTus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunenszun 6eccpounsie. JInnensust Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JTunen3uu 6eccpodnsie.

JInnensust Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunenszun 6eccpounsie. Jlnnensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIuniensuu 6eccpouHsle.

I'oc. Kontpakt Ne A3-44/57/18 or 30.10.2018r.

MS Office 2016. JIunensuu 6eccpounsie. I'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

9. METOJAWYECKHUE YKA3AHUS V11 OBYYAIOIIMXCS 10 OCBOEHMIO JMCIUILINHBI (MOIYJIS)

K coBpeMeHHOMY BBHIITYCKHHKY OOIECTBO INPEAbABISIET LIMPOKHUI IIepedeHb TpeOOBaHUM, Cpear KOTOPEIX 0c000€ 3HaUeHHE UMEET
HaJIMYye y BBITYCKHHUKOB HAaBBIKOB M YMEHHUH CAaMOCTOSATENIBHO MOTYyYaTh 3HaHHUS U3 Pa3IMuHbIX MCTOYHUKOB HH(OpMaLuH,
CHCTEeMaTU3UPOBATh U aHAJIU3UPOBATh MONyIeHHYI0 HH(popMalo. PopMupoBaHUe TAKOIO YMEHHS IPOUCXOAUT B TEUEHUE BCETO
neprozia 00yueHuUs uepe3 MOAr0TOBKY K JIAOOPaTOPHBIM, CEMUHAPCKUM, IPAKTUUECKUM 3aHATUIM. [IpH 5TOM camocTosiTensHas paboTta
CTyZIeHTa UIpaeT BaXXKHYIO POJIb B XO/I€ BCEro yueOHOro nporecca. 1Ipu u3ydeHUH JUCIUIUIMHBI OCHOBHYIO TOJIO OTBOAMMOIO HA
CaMOCTOSITEIIbHYIO paboTy BpeMEHH 3aHUMAaeT paboTa ¢ KOHCIIEKTOM JICKIIUH, ydeOHUKaMH, YI€OHBIMU ITOCOOMSIMHU M METOTUUCCKUMHU
yKa3aHUAMH. A IOTOMY CTY/I€HTaM HEOOXOIMMO ONTUMANIBHO UCIIONB30BAaTh BPEMs, OTBEJICHHOE HA CaMOCTOSITENIFHYIO PadoTy.
LenecooOpa3HO MOCBAMIATE [0 MOIyYaca B ICHb H3YIEHHIO KOHCIIEKTa JIEKLIUH B TOT K€ AEHb I10CIIE JIEKLUH U 32 AEHb Iepesl JeKLIUeH.
Teopernueckuii MaTeprall U3y4aTh B TEUEHUE HEJENU 0 2 YacOB, a TOTOBUTHCS K MPAKTUUECKOMY 3aHSITHIO 110 AUCHUIUIMHE A0 1.5
4acoB.

Jns Tyd1ero ¥ HOMHOrO YCBOGHUS MaTepuaia y4eOHOM AUCIUIUIMHBI PEKOMEHTyeTCsl HCIOJIb30BAaTh METOAMYECKUE YKA3aHUs U
MaTepuabl Mo y4eOHOM AUCUUITIMHE, TEKCTHI JEKLHi, a TaKoKe JIEKTPOHHBIE pecypchl, Meronecs B cucteme IbC, nocTyn K
KOTOPBIM 00€cIeyeH B YHTAIbHbIX 3ajJlaxX YHUBEpCUTETa. TeopeTHIEeCKUii MaTepral Kypca CTaHOBUTCS Oomee MOHSATHBIM, €CIIH
JOTOTHUTENBHO CTYIEHTOM M3Y4YalOTCsl KHUTH, YIE€OHUKH 0 JaHHOW yueOHoH nucuumirHe. [Tone3Ho nenoabp30BaTh HECKOIBKO
y4eOHHUKOB, PEKOMEHIOBAHHBIX MPETOIaBaTeIEM.

[pu n3ydeHnn XUMHYECKUX JUCLUIUIMH HACTOSTEIBHO PEKOMEHIYETC Sl «HE 3ay9UBATh) MaTepHall, a TOOUTHCS MAKCUMAIbHOTO
MIOHMMAaHUS H3y4aeMOi TeMbl JUCIHUIUIMHEL. [Ipy N3ydeHnn TeopeTHIecKoro MaTepraia HeoOX0AMO MHOTOKPATHO IIHCaTh Ha
YepHOBUKE (HOPMYIIBI, peakiy 1 rpaduKy 1O MOTHOTO MX 3alIOMUHAHHMS.

B cnydae npumeHeHus pu 00yYSHUH AUCHUIUTHHBI YJIEKTPOHHOTO 00Y4€eHHs, AUCTAHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOIOT I
oO1IeHre 00yJaroIInXCcsl ¥ MPENoAaBaTelis OCYIIECTBISIETCS B PEXKUME PEaIbHOTO BpeMeHHU (OHJIaH-TIeKIMU (BEOMHAPHI), YaThl,
BHJICO-KOH(EPEHIINH U JIP.) WU OTJIOKEHHOTO BpeMeHH (cucTemMa quctaHiuunonHoro ooydenust Moodle, MS Office365, hbopymsl,
9JICKTPOHHAS TI0UTa | Jp.).

Bonpiryio yacte BpeMeHH 00yJaronIrecs CaMOCTOsTENFHO paboTaroT ¢ yaeOHO-MeTOIMYECKUMU MaTeprataMi. CTYIeHTE HMEIOT
BO3MOYKHOCTh KOHCYJIbTUPOBATHCS C TIPETIoaBaTeNieM 110 BCeM BOIPOCcaM, BO3HUKAIOIINM B XOJI€ CAMOCTOSTENEHON paboThI
MIOCPENICTBOM DJIEKTPOHHOH MOYTHI, COUAIBHBIX CETeH U T.11.

Hoctyn o0ydaromnierocst K yaeOHBIM pecypcaM B peKUMe OTI0KEHHOTO BPEMEHH, CaMOCTOSTEILHON PaOOThI OCYIIECTBISIETCS Yepe3
ceTh MIHTEpHET B yIOOHOM JJIsl HETO MECTE, BPEMEHHU H TEMIIE.

[pu o0y4eHnn U1l ¢ OrpaHMYEHHBIMUA BO3MOKHOCTAMH 3[J0POBBSI JJIEKTPOHHOE 00yUYeHHEe, TUCTAaHIOHHBIE 00pa30oBaTeNbHbIC
TEXHOJIOTHH TPEAYCMaTPUBAIOT BO3MOKHOCTB MpHEMa-Tiepeaady MH)OPMAaIU B JOCTYITHBIX T HUX (hopMax.

Peanm3anust AUCIUIUIMHBI C IPUMEHEHUEM JIEKTPOHHOTO 00yUIeHHS, TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONMorui (nanee — 20,
JOT) ocymiectBisiercst Ha ocHOBaHHHU «I10OKEHUS 0 pearu3anuy OCHOBHBIX U IOMOJHUTEIBHBIX 00pa30BaTEbHBIX IPOrPaMM C
MIPUMEHEHUEM JJIEKTPOHHOTO 00yIeHHS U JUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIHH B (helepabHOM TOCyJapCTBEHHOM
OX0PKETHOM 00pa30BaTEIHLHOM YUPEXKICHUH BBICIIETO 00pa3oBaHus «enssOMHCKIN ToCyIapCTBEHHBII
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YHUBEPCUTET», «I10NOKEeHHS 0 TIOpsIIKE 3a4eTa 00yJIaloIMMKCS IT0 OCHOBHBIM MPO(eCCHOHATBHBIM 00pa30BaTeIbHBIM MIPOrpaMMaM
BhIcirero oopasosanusi B ®I'bOY BO «Uenl V» pe3yabTaToOB OCBOCHHS B OPraHU3aIUsIX, OCYIIECTBILSIFONIIX 00pa30BaTENbHYIO
JeATEIIBHOCTD, YICOHBIX TIPEIMETOB, KYPCOB, TUCIUILIAH (MOLYJIeH), IPAKTHK, JOMOIHUTEBHBIX 00pa30BaTEIbHBIX IPOrPAMM»)
MOCPENICTBOM 3JIEKTPOHHON HH(OpMaIMoHHO-00pa3zoBatenbHoi cperpl PIBOY BO «Uenl 'V». B HCKITIOYUTENBHBIX CITydasx
(popc-mMaxop u T.11.) TIpH peanr3anun 00pa3oBaTeNbHON NesTenbHOCTH ¢ puMeHeHreM D0, IOT MoryT NpUMEHSITh KOMITOHEHTBI, He
BXOJISIIIINE B MIEPEUEHb dJICKTPOHHOU HH(POPMAIIMOHHO- 00pa30BaTEIbHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBHUSI OCBOEHUS JUCIUITJIMHBI OBYYAIOIIINMHUCS C HTHBAJIMJTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSMHU 310POBbS

OcBOeHHE TUCIMILIMHBI HHBATMIAMH | JIMLAMH C OTPaHUYCHHBIMI BO3MOXKHOCTSIMH 3JI0POBBSI OCYIIECTBIISICTCS C HCITOIb30BaHHEM
CIICIIMATIBHBIX TEXHHYECKHUX CPEJICTB M TOJI0 MH(OPMAIIOHHBIX TEXHOJIOTHH, IPEIOCTABIAEMBIX PecypCHBIM yueOHO-METOqHIECKUM
LIEHTPOM 110 00Yy4EHHIO MHBAJIUIOB U JIUI] C OTPaHMYEHHBIMHA BO3MOXHOCTSIMH 3/10poBbs Uenl'Y 1o 3anpocy oOydaromerocs.

1. MoOWIBHBIE CHEIHAIBHEIC TEXHHYECKHE CPEIICTBA JUTS JINII C HAPYIICHUSMH 3pSHHS: TOPTATHBHBIA KOMIBIOTEP C BBOJOM/BBIBOIOM
mpudrom Bpaiins ¢ cunresaropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ IporpaMMHO# 3kpaHHOro poctyna NVDA; anekTpoHHbIE
YBEITMYHUTENH [UTs YAAJICHHOTO IPOCMOTPa; BUICOYBEIMYHUTEIN TOPTATHBHBIC; TU(]IIOMIeep; HU(POBEIC TUKTO(OHBI.

2. MoOHJIBHBIC CHEIMAIBHBIC TEXHHYCCKHE CPEICTBA JUIS JIMII C HapYLICHHSMHM CIIyXa: CHCTEMa CBOOOJHOTO 3BYKOBOI'O MOJS CO
BCTPOEHHOH coBMecTUMOCThI0 ¢ FM-ycTpoiictBamu; paauokiaccel «CoHeT-PCM» ¢ mnepenaTdMkoM, 3aylIHbIM HHIYKTOPOM U
MHIYKIMOHHON TeTiel; cucteMa MH(OpMaIMoHHas Ut cinabociblmanux rnepeHocHas «Vctok» A2 co BCTPOCHHBIM IUICEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKYMEHT-KaMepa; IIPOrpaMMHUpPYEMbIC CITYXOBBIC allapaThl HHIWBUIYaJIbHOTO ITOJIb30BAHHS.

3. AccucriBHbIe MH()OpPMAIIMOHHBIE TEXHOJOTMH: IMPOrpaMMHOE OOecreyeHne DKPaHHOro JocTyma ¢ cuHTe3oM peun NVDA;
MPOrpaMMBI SKPAHHOTO YBEJIMUYCHHS; IIPOrPaMMBI PEYEBOTO CHHTE3a ISl KOMIIBIOTEPOB ¥ HOYTOYKOB; IIPOrpaMMbl PEUYEBOTO CHHTE3a
JUIS MOOMJIBHBIX YCTPOMCTB; SKpaHHasl KJIAaBUATypa; SKpaHHas JIyma.

IMpu HeoOxomuMocTH Iy OOYHYAIOIIMXCA C HapyIIEHWSMH 3peHHs Ha pabounmx MecTax AJsl NMPOBENECHUS NMPaKTUUECKUX WM
JTa0OpaTOPHBIX 3aHATHI YCTaHABJIMBACTCS CIEIMAIBHOE MPOrpaMMHOE oOecrieueHue (mporpamma peudeBod Hauraiuu NVDA,
peyeBble CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOnble aymuropuu oOecrieunBaeTcs OCCIPENSTCTBEHHBIH JOCTYN JUis OOY4YarolIMXCS HWHBAJIWAOB M OOY4YalOUIMXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSMH 370pOBbi. B Kkaxmod aymuropuu, rae oOydaloTcs HHBINMABI M JMLA C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMM 37I0POBBSI, IPETyCMAaTPUBAETCS COOTBETCTBYIOLIEE KOJINYECTBO MECT Ul 0OYJaIOLIUXCS ¢ YUeTOM HapyIIeHUH MX
3710pOBBSI.

Jnst ocBOSHUS TUCIUIUIMHBI MHBAIHUAAM U JIULAM C OrpaHHYEHHBIMH BO3MOYKHOCTSIMHU 3[J0POBbSI TPEAOCTABIISETCS JOCTYII K IEYaTHBIM
HCTOYHUKAM, UMEIOLIUMCS B HayqHOI 6ubnanorexe Yenl VY, ¢ mOMOLIBIO ClieUaNbHBIX TEXHUYECKUX CPENICTB; NOCTYII K SIEKTPOHHBIM
WCTOYHUKAM, TPEJACTABICHHBIM B (OpPME DJJIEKTPOHHOrO JIOKyMeHTa B ¢oHae HayuyHod Oubnumoreku Yenl'Y wmm
JIEKTPOHHO-ONOIMOTEUHBIX CHCTEMaX, ¢ IMOMOLIBIO CIENUATbHBIX TEXHWYECKHX M MPOrPaMMHBIX CPEACTB (pabodee mMecTo s
HE3psiYero TONb30BaTENsl C MPOTrPaMMHBIM OOECIIEYEHHEM AKPAHHOIO JocTyna ¢ cuHTe3oM peun NVDA, paGodee mecto ¢
KOMITBIOTEPHBIM POJUIEPOM M KiiaBuaTypoit Clevy ¢ 60IbIIMMH KHOIKAMH U C pa3/eisiolieii KIaBUILIN HAKIIAIKOH).
Y4ueOHO-MeTOIMUEeCKHE MaTepHaNbl Ul 00ydJaroIUXCs U3 YMCia MHBAJIUIOB U JIUI C OrPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3[JOPOBbS
MIPEIOCTABISIIOTCS B JOpMax, alaTHPOBAHHBIX K OTPAHUYEHHUSIM UX 310POBBSI U BOCTIPUATHS HH(OPMALHH:

Jns aun ¢ HapyLIeHUsIMH 3pSHUSL:

- B IIeYaTHOM ()opMe YBEITHUEHHBIM HIPUPTOM,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B eyaTHOM opme mpudrom bpaiins.

Jns aun ¢ HapyIeHUsIMH ciryXa:

- B IIeYaTHOM (hopme,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA.

Jns avn ¢ HapyIeHUsIMU OTIOPHO-BUTATENIFHOTO ammapaTa:

- B IeYaTHOM (hopme,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIA TIepedeHb MOXKET ObITh KOHKPETU3UPOBaH B 3aBUCHMOCTH OT KOHTHHI'€HTa 00yJarOIIHXC.

Jnsi THBAJIMIOB U JIUII C OTPAaHWYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI OCBOSHHE JUCHHUIUINHBI MOXKET OBITh YACTHYHO WIIH TTOTHOCTHIO
OCYIILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (Moodle, Adobe Connect Pro u mp.).

B ocBOSHMY IMCIMIUTMHBI HHBAJIHIAMH U JTULIAMH C OTPAHUYSHHBIMHI BO3MOXXHOCTSIMH 3/I0POBBSI MCTIONB3yeTCs
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MUHOBPHAYKHM POCCUN
\,} @enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouast mporpamma mucrmmuiiasl "KpuctamioxuMust" 1o HanpasIeHHIO TOAroToBKY (crermansaoct) 04.05.01
"dynpamMeHTaIbHAS U NPUKIIaIHAs XUMUS' HanpaBleHHOCTH (mpodmiro) Opranmdeckast 1 GHOOpTaHUIeCcKass XUMUS crp. 15
OI'BOY BO «Henl'V»

WHIMBHyaldbHas pabota. Ilox wHmuBHAyamsHOH paboToil mompasyMmeBaeTcst ABE (DOPMBI B3aMMOIEHCTBHS C IIPEIIOJaBaTENICM:
UHAUBUyaNbHas ydeOHas pabora (KOHCYIbTAIMH), T.C. JONOIHUTEIBHOE pPa3bsCHEHHE y4eOHOro Marephana M yrIyOJIeHHOe
H3y4eHHE MaTepHaja ¢ TeMH OOYJarolIMMHUCS, KOTOPhIE B 3TOM 3aWHTEPECOBAHBI, W MHAVBHAYyaJIbHAs BOCIHTATEIbHAs padora.
VupuBuayanbHble KOHCYNbTALMM HAIpaBIeHbl Ha MHAMBUIYalIU3alUI0 OOy4EeHHsS M YCTAHOBJICHUIO BOCIHMTATENBHOIO KOHTAaKTa
MEXTy IperoaaBaTesieM 1 00yJaroiMCsl HHBAIHIOM WIIH 00YYarONIMMCs C OrPaHIMYECHHBIMH BO3MOXXHOCTSIMH 310POBbSI.

I1pu poBeieHNH IIPOLIEAYPHI OLICHUBAHMS PE3yJIbTATOB 00YIEHHS HHBAIH/IOB H JIHI[ C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS 110
JIMCIMIUIAHE 00ECIEeYMBACTCS BBIIONHEHHE CICAYIONIMX JOMONHUTENBHBIX TPEOOBAHMH B 3aBHCHMOCTH OT WHIWBHIYaJbHBIX
0COOEHHOCTEH, 00y4arOIIUXCSL:

a) MHCTPYKLHUS IO MOPSIKY MPOBEICHUS MPOLENypbl OLEHUBAHUS IIPEAOCTABISIETC B JOCTYIHOI dopMe (YCTHO, B MUCbMEHHOH
¢dopme, B nucbMeHHoH (opme mpupToM bpailiis, ycTHO ¢ UCIONB30BAHUEM YCIYT CYpAOIEPEBOIUHKA);

0) mocrymHas QopMa HperoCTaBICHHS 3aJaHHH OICHOYHBIX CPEeICTB (B IeyaTHOH (opMe, B Me4aTHOH (hopMe yBEIMYCHHBIM
mpudrom, B nedaTHolt popme mpudTom bpaiins, B popme 31eKTPOHHOTO TOKYMEHTA, 3a/laHuUsI 3a4UTHIBAIOTCS aCCUCTEHTOM, 3aJlaHus
MPENOCTABIAIOTCS C MCTIONB30BAaHUEM CYPIONIEPEBO/IA);

B) AocTynHas (opMa MpeloCTaBICHHUsS OTBETOB Ha 3ajaHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCHMEHHO
mpudTom bpaiins, ¢ HCNoAb30BaHUEM YCIYT ACCUCTEHTA, YCTHO).

IIpu npoBeneHuy NpoLEeypbl OLEHUBAHUS PE3YAbTATOB 00YUEHHs] MHBAJIUIOB U JIUL C OTPaHUYEHHBIMU BO3ZMOXHOCTSIMU 3JI0POBbSI
IIpeycMaTpUBAETCsl HCIIONb30BAHUE TEXHUUECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIYAIbHBIMH OCOOEHHOCTSIMU. DTH
cpezcTBa MOryT ObITh IpeaocTaniieHbl YenlyY mim MoryT HCTIONB30BaThCsl COOCTBEHHbIE TEXHUUECKUE cpeacTBa. [Ipu HeoOXxonumocTH
MHBAJMJAM U JIMLAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI IPEOCTaBIISCTCS AOMOIHUTEIBHOE BPeMs ATl [IOATOTOBKH OTBETa
Ha 3aJaHusl, IPoLeAypa OLIEHUBAHUS PE3YIbTATOB O0YUSHHUS 110 JUCLIUILUTMHE MOXKET IPOBOJAUTHLCS B HECKOJIBKO 3TaIloB.

IIpoBenenue mpouexypbl OLEHUBAHUS PE3yNbTaTOB OOYYEHUS WHBAJIMIOB U JIUL C OrPAaHUMYEHHBIMU BO3MOXHOCTSMHU 3JI0POBbS
JIOITYCKAEeTCsl C MCIONb30BAaHUEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH.
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