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oU0qTacka 3 népbeBMH yUIpexIEeHHUE BBICLIEro 00pa3oBaHUs
TlomkhocTs: PeRToD «Hensbunckuii rocynapersennslii yausepcurer» (PI'BOY BO «Henl'V»)

fara 10'unwfaH%6Q)219ﬁ' '&Bglsp]a@igdja%%cunnﬂnﬂm "Kppicrammoxumus" 1o HaIpaBIeHHIO TIOATOTOBKH (CIEHaTbHOCTH)
YUK b My R @nRer AR H fiprknasas xumus” HAnpasnenHocTH (Mpogutio) OpraHmyecKas 1 GMOOPraHIECKas XHMUS crp. 1

04c19ed8bfb98f3b6cb77a486b9a8788b8322323 ®T'BOY BO «Uenl'V»

Pabouyas nporpamMma AMCUUIIMHBI (MOLYJIsA)™
Kpucrannoxumus

HanpaBnenue moaroToBKu (CHGHI/IaHBHOCTB)

04.05.01 ®dyHgaMeHTAIbHAS U OIPUKIIATHAS XUMUSI

HamnpasnernHocts (mpoduiib)

Opranuyeckas u 6I/IOODFaHI/I‘ICCKaH XUMMUS

[IpucBanBaemas kBanuuKaiys (CTCIeHb)

XuMHK. [IpenogaBareisr XUMUM.

dopma oOydeHUS

O4YHasi1

["on(s1) HAOOpa 2023

*Pabouas mporpamMmma AUCHUIUIMHBI (MOIYJISI) aJanTUpOBaHa JIIsl MHKIIIO3UBHOTO 00Y4YEeHHS MHBATUIOB U
JIU1 C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBS

Yemasa0unack 2023 .
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04.05.01 ®dynaameHTaIbHASA M NPUKJIATHAST XUMUS
Oprannyeckasi 1 OMOOPraHNYeCcKAst XUMHSA
Kpucramnoxumus

2023 r.H.

ouyHasi gopma o0yueHust

[IpopekTrop no yuedHo# padore yTBepxacHO 24.04.2023

V4eHBIM COBETOM XHMHUYECKOIO (i)aKYJ'IbTeTa

[Iporokon 3aceqanus Ne 10 ot 20.04.2023

[Ipencenarens YueHoro coBera
XUMHYECKOTO (haKylbTeTa COIIaCOBAHO

B.E. ®enopos

B. A. bBypmucrtpos

3acenanuem Kadeapbl XUMHH TBEPAOIO0 TeJIa M HAHONIPOLIECCOB

[Iporokon 3acenanus Ne 9 ot 17.04.2023
3aBenyromuit kadeapoi COINIACOBAHO

ABTOp (COCTaBUTEIb)

E.A. bemag

N.H. KoBanes

Crpykrypa paGodeil mporpamMMbl COOTBeTCTBYeT Npuka3dy pexkropa ®I'bOY BO

«Ueal'V» ot «13» anpeas 2021 r. Ne 247-1



MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYyIapCTBEHHOE OIOPKETHOE 00pa3oBaTeNbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pa6ouast mporpamma mucrmmuinasl "KpucramioxuMus" 1o HanpapIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)
"®yHnnaMeHTaIbHAs U NPUKIaHAsI XUMUS' HanpaBieHHOCTH (podwio) Opranndeckast 1 OnoopraHudecKast XUMHs cTp. 2
OI'BOY BO «Henl'V»

Copepxkanue

1. Ilenu ocBOEGHMS AUCITUTLIIUHBI

2. Mecto nuciuruinsel B cTpykType OIIOIT

3. Komnerenuuu odyyatonierocs, GopMupyemMbie B pe3ybTaTe OCBOCHUS TUCUUIIITUHBI
(Momymst)

4. O6beM AUCIUTIIUHBI (MOJTYIIs)

5. CtpykTypa u cojiepKaHue AUCHMUIUTAHBI (MOYJIs)

6. @OHJT OLIECHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS U HHBIC MaTEPHAIIBI JIS TEKYIIEH aTTeCTalluK
6.3. TunoBbie KOHTPOJIBHBIC BOMPOCHI U 3aJIaHK JJIsI TIPOMEKYTOYHOM aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToAnYeCcKOe U HH(POPMAIIMOHHOE 00ECTICUCHHE TUCITUTIIIMHBI (MOTYJIS)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuenb nHPOPMAITMOHHBIX TEXHOJIOTHIMA

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCITUTUTHHBI (MOJTYIIS)

9. Meroaunueckue ykazaHus 1Uisi 00y4aroIIUXCsl IO OCBOEHUIO TUCUHUIIITUHBI (MOIYJIs)
10. CriennanbHble YCIOBHUS OCBOCHMSI TUCIUILTHHBI 00yYaIOIIUMHUCS C HHBAJIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 30POBbS

© ®I'bOY BO «Yenl'V»




MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiies! "KpructamumoxuMust” 1o HanpaBIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)
"dyHpamMeHTaIbHAs U NPUKIIaIHAs XUMUS' HanpaBleHHOCTH (npodmtio) Opranmdeckast 1 GHOOpTaHUIecKass XUMUS cTp. 3
OI'BOY BO «Henl'V»

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

LICJ'IL}O npernoaaBaHusA JUCHUIIIUHBI ABJIACTCA (bOpMHpOBaHI/IC Y CTYACHTOB OCHOBHBIX Hpe,E[CTaBJ'[eHI/Iﬁ 0 CUMMCTPHUU U CTPOCHUUN
KPUCTAJUTMICCKUX TECJI.

3a)1aanI/1 H3Y4CHUA JUCHHUIIINHBI SABJIAKOTCS:

- OCBOEHME TEOPETUUYECKUX NPEJCTABICHUN O CTPYKTYpe KPUCTAJUIMYECKUX TBEPIBIX TEI;

- OCBOEHME METOJI0B OIIUCAHUSl KPHUCTAJUIMYECKUX CTPYKTYD;

- ITIOJTY4YCHHUEC NIPEACTABJICHHA CBA3U CTPOCHUS U CBOMCTB KpUCTAJIJIOB.

PeSyJ'ILTaTLI 06yLI€HI/I$I MO JUCHUIUIMHE HAaIlIpaBJICHBI HA JOCTUXKCHUE NHAUKATOPOB KOMHGTGHHHﬁZ

VK-4.2. JleMOHCTPHPYET YMEHHE IIPHUMEHSATH COBPEMEHHBIC KOMMYHHKATHBHBIC TEXHOJIOTHH  JUIS aKaJEMHYECKOro 1
po(heCcCHOHATEHOTO B3aMMOJICHCTBHS B CHTYAIlMH YCTHOH M MMCBMEHHOW KOMMYHHKAIIUH, B TOM YHCIIC HA HHOCTPAHHOM (BIX)
A3bIKe(ax)

OIIK-3-1. 3HaeT TeopeTHUECKHUE OCHOBBI XUMHYECKOTO M MATEMaTHUECKOTI'0 MOJIETTMPOBAHMS;

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OITOIL: K.M.03.05

2.1 TpeGoBaHus K NpeABAPUTEILHON MOATOTOBKe 00y4al01erocs:

MaremaTuka

OO61as 1 HeOpraHU4ecKask XUMHS

2.2 I[l/lCl.ll/ll'lJ'll/lHLl N NIPAKTHKH, 1JIs1 KOTOPBIX OCBOCHHE JAHHOH THCUMILTHHBI (MOZly.]'lfl) HEO00X0UMO KaK npeamecTsyromee:

OCHOBBI XUMHUHU TBEPAOro TCjIa

KBaHTOBas xumus

PuznvecKre METOBI HCCICAOBAHUS B XUMUHU

CtpoeHue BeliecTBa

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

YK-4: CniocoGeH NpUMeHATh COBPEMeHHbIe KOMMYHHKATHBHbIE TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPAHHOM(BIX) sI3bIKe(aX),
JJISl AKAIEMUYECKOro U MPogecCHOHAIBLHOI0 B3aUMO/IeiiCTBHS

3HaTh:

OCHOBHEBIE 3aKOHBI U TEPMHUHBI KPUCTAJITIOXUMHUHU

YMmeTh:

[IPaBUJILHO HUCIIOJIB30BaTh XUMHUUECKYIO TEPMUHOJIOTHIO B TMCbMEHHOM U YCTHOM peyun

Buaagern:

HaBBIKaMH M3JI0)KEHHS B MUCBMEHHOM U YCTHOH (hOpMe ¢ HCIONb30BaHNEM XHMHUUECKOH TEPMUHOIOTHH.

OIIK-3: Cnioco0eH NpUMEeHSITh PacyeTHO-TeopeTHYeCKHe MeTObI JIJIsl H3y4eHHsI CBOICTB BellleCTB U MPOLECCOB € UX
ydacTHeM, HCIIOJIb3ysl COBPEMEHHOE NMPOrpaMMHOe odecrieueHue U 0a3bl JaHHBIX PO eCCHOHAIBLHOT0 HA3ZHAYEHHUSI

3HaTh:

OCHOBHBIC IIPUHIOMITBI 1 3aKOHOMEPHOCTHU KPUCTAJIIIMIECKOro CTPOCHU BEIICCTBA.

YMmeTh:

TIPaBWJIBHO MPUMEHATH TCOPETUICCKUE MOJCIIN CTPOCHUSA KPUCTATNTNICCKUX TBEPABIX TEJ I OMUCAHUA UX CBOICTB.

Buaagern:

DJIECMCHTAPHBIMU HABBIKAMH PACUYCTOB OCHOBHBIX IMAPaAMETPOB KPUCTAJUIOB C UCITOJIB30BAHNEM COBpBMeHHOﬁ BBIUHCITUTEIBHON
TCXHHUKU.

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

@enepanbHOE rocyJapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

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

Pa6ouas mporpamma mucrmmuinesl "KpucramioxuMus'" 1o HanpapIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)
"dyHnpamMeHTaIbHAS U NPUKIIaIHAs XUMUS' HanpaBlieHHOCTH (npodmtio) Opranmdeckast 1 GHOOpTaHUIecKass XUMUS

®dI'bOY BO «Heal ' Vy»

cTp. 4

B pe3syJibTare 0CBOCHMSI JMCHUIIMHBI 00Y4aIOLIUICH JOLKEH

3.1{3naTsn:

3.1.1

OCHOBHBIC 3aKOHBI M IIOHATHS TOYCUHOU CUMMCTpPHU,

3.12

OCHOBHBIC 3aKOHBI ¥ IIOHSTHS HpOCT‘paHCTBCHHOﬁ CUMMCTpPHU;

3.13

OCHOBHEIC BUAbI KPUCTAJUIMYCCKHUX CTPYKTYP IPOCTHIX BECUICCTB;

3.1.4|Teopernueckue

OCHOBBI KPUCTAJITIOXUMUH

3.15

OCHOBHBIE BUJIbI MOJIEKYIISIPHBIX CTPYKTYD;

3.1.6

OCHOBHBIE IOHSTUS PEHTTEHOrpadHH;

3.1.7|AicTo4HUKHA U M

€TOJIbl IIOMCKa HHPOPMALUY O KPUCTAIIIAX.

3.2|Ymern:

3.2.1

Wcnonp3oBaTh 1 MPUMCHSATH 3aKOHBI U ITOHATUS AU CHUIIIINH;

322

OnuceIBaTh KPUCTAJUINUECKUE CTPYKTYPHI;

323

BeInonHsaTh CTaHAApTHBIC )leﬁCTBI/Iﬂ (KJ'[aCCI/I(pI/IKaLII/IH KPUCTAIITNICCKUX CprKTyp.) C Y4C€TOM OCHOBHBIX TTOHSITUIN U
06LL[I/IX SaKOHOMepHOCTCﬁ, peuaTh TUIIOBBIC yl{e6m,le 3aJa4u 110 KpUCTAJUIOXUMHH;

324

HWcnonb3oBatk ypaBHeHue Bynbga-bparra, Ypasuenus Jlayn.

3.25

3.3|Bnanern:

33.1

O0naganust METOAUKON OMUCAHUS KPUCTAIUIMUECKUX CTPYKTYD;

3.3.2|OcHOBHBIME M€

TO/IaMH ONUCAHUS CTPYKTYD;

333

PaGotsl ¢ yaeOHOM TUTEpaTypOid IO OCHOBHBIM KPHUCTAJIIOXUMHUH;

334

OO6nasaHusi METOTMKOW MHIUIIMPOBAHUS KYOUYECKUX CTPYKTYP

4. OFBLEM JUCOUILIMHEBI (MOIYJIS)

O6Lwasn TpynoeMKoCTb

33ET

YacoB 110 yueOHOMY TUIaHY :
B TOM YHCIIE

ayJAMTOpHbIC 3aHATHS : 42

camocTosTeabHas pabora : 21,6

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

108 Bune! kouTpons B cemecTpax:

3K3aMeHBI 6

5. CTPYKTYPA U COIEPKAHUE JUCLHUILIAHBI (MOIY.IST)

Kon HaunMeHoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacosn Jlutepartypa
3aHATHA /[ Kvne
Pazgeu 1. Toueunasi ckMMeTpPUsI MOJIEKYJI U KPUCTAJLIOB.
1.1 Beenenne. Kpucramnoxumus. OcHoBHBIE 1Ienu U 3aAa49u. CBS3b ¢ APYTUMU 6 1 JIT.1 JI1.2 J11.3
Haykamu. /JIex/ JI1.4J12.1 J12.2 J12.3
2132333435
1.2 Omnepanuu 1 37eMeHTh cuMMeTpur. Onepaniy CHMMETPHN U BX 6 3 JIT.1 JI11.2 J11.3
B3anmozeiictaue /JIex/ JI1.4J12.1 J12.2 J12.3
2.4
2132333435
1.3 I'pynmer cumMerpun. DJeMeHTH T€OpUH TPYMIL. TodeyHbIe TPYTIITBI 6 4 JI1.1 JI1.2 JI1.3
cummetpun. Knaccndukanus lendmica u 'epmana-Morena. /JIex/ J11.4J12.2 J12.3
2102333435
1.4 Touewynas CHMMETpHS MOJICKYI B KprcTanmios /Cp/ 6 3 JI1.1J11.2 J11.3
JI1.4J12.2 J12.3 J12.4
2102333435

© ®I'bOY BO «Yenl'V»




MUHOBPHAYKHM POCCUN

\) (DeuepanLHoe ToCyAapCTBEHHOC 6IOII)KCTHO€ O6pa3OBaTeHBHOG
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$I

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabowas mporpamma mucrmmuiies! "KpructammoxuMust” 1o HanmpaBIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)

"dyHnpamMeHTaIbHAS U NPUKIIaIHAs XUMUS' HanpaBlieHHOCTH (npodmtio) Opranmdeckast 1 GHOOpTaHUIecKass XUMUS cTp. 5
OI'BOY BO «Henl'V»
1.5 Onepanuu ¥ 3JIEMEHTHl CHMMETPHUH. OTIEpallid CUMMETPUH U UX 0,3 JIL.1J11.2J11.3
B3anmozneiicteue /KoHTAT/ JI1.4J12.1 JI2.2 JI2.3
J12.4
0132333435
1.6  |I'pynnsl cuMMmeTpuu. DneMeHThl Teopuu rpymn. TodeuHsle rpynmbt 0,3 JI1.1J11.2J11.3
cummerpun. Knaccndukanms Hlendnnca u 'epmana-Morera. /KoHTAT/ JI1.4J12.2 J12.3
0132333435
Pa3gen 2. CuMMeTpHsi KPUCTAJIINYECKOH peleTKH
2.1 Kpucrammueckas perierka. TpaHCISLIMOHHAS CUMMETPHUS U 6 JI1.1J11.2J11.3
KpHUCTaJIIMUECKas pelleTka. DileMeHTapHas siueiika. Pemerku bpasa. /Jlex/ JI1.4J12.2 J12.3 J12.4
01333435
2.2 IIpocTpaHcTBEHHbIE TPYMIIBI CHMMETPUH. OTKPBITHIE 3JIEMEHTHI CUMMETPHUU U 4 JI1.1J11.2J11.3
ux B3auMozeicteue. IIpocrpancTBeHHble rpynbl. /JIex/ JI1.4J12.2 J12.3 J12.4
01333435
2.3 CumMerpus kpuctandeckoil permerku /Cp/ 2 JI1.1J11.2J11.3
J11.4J712.2 J12.3 J12.4
0132333435
2.4 |Kpucrajumueckas penierka. TpaHCIIIMOHHAS CUMMETPUST U 0,3 JI1.1J11.2J11.3
KpUCTaJIIMYECKast pelieTka. DiaeMeHTapHas siueiika. Pemerku bpass. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
01052333495
2.5 IIpoctpancTBeHHBIC TPYIIBI cCHMMETPUH. OTKPBITHIE 3JIEMEHTBI CHMMETPUH U 0,3 JIT.1J11.2J11.3
ux B3aumozeictue. [IpoctpancTBeHHble rpymibl. /KOHTAT/ JI1.4J12.2 J12.3 J12.4
010523334095
Paznen 3. Kpucramindyeckue CTpYKTYpbl MeTAJLIOB
3.1 Kpucrannuueckue ctpykrypsl MetaiuioB. CTpyKTypbl MeTasuioB. [lnoTHeiinme 4 JI1.1 J11.2 JI1.3
IapoBbIe yrnakoBkH. /JIek/ JI1.4J712.2 J12.3 J12.4
01523334095
32 Kpucrannuueckue crpykrypsl Meraiios /Cp/ 2 JIT.1J11.2 J11.3
J11.4J712.1 J12.2 J12.3
J12.4
010523334095
33 Kpucrannuaeckue ctpykTypsl MeTaiioB. CTpyKTypbl MeTauioB. [noTHelmme 0,3 JIT.1 JI1.2 J11.3
mapoBble yrnakoBkH. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
01323334095
Pasznen 4. Kpucraminyeckue CTpYKTYPbI HeMeTALIMY€CKUX MPOCTBIX
BellecTB
4.1 Kpucrannudeckre ctpykTypsl HemeTamioB. OCHOBHBIE BHIIBI 4 JIT.1 JI1.2 J11.3
HEMETAJLTHUECKUX CTPYKTYD. /JIek/ JI1.4J712.2 J12.3 J12.4
015203334095
4.2 Kpucranmuueckre CTpyKTypbl HeMETAIUTMYECKHUX MTPOCTHIX BetecTs /Cp/ 2 JI1.1 J11.2 JI1.3
J11.4712.2 J12.3 J12.4
015203334095
4.3 Kpucranmueckue cTpyKTypbl HeMeTaiioB. OCHOBHBIE BUJIBI 0,3 JI1.1J11.2J11.3

HEMETaJUTMYECKHX CTPYKTYp. /KoHTAT/

JI1.4J12.2 J12.3 JI2.4
0103023335435

Pasnen S. Kpucrajaiuyeckue cTpyKTyYpbl OHHAPHBIX M TPOHHBIX
coeTUHEeHU I

© ®I'BOY BO «Uenl'V»
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MUHOBPHAYKHM POCCUN

@enepanbHOE rocyJapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckmii rocypaperBennsid yausepceute» (PI'BOY BO «Uenl'Yy)

Pa6ouast mporpamma mucrmmuinesl "KpucramioxuMus" Mo HanpapIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)

"®yHpamMeHTaNbHAs U NPUKIaIHAs XUMUS' HanpaBleHHOCTH (npodmtio) Opranmdeckast 1 GHOOPTaHUIeCcKass XUMUS cTp. 6
OI'BOY BO «Henl'V»
5.1 Kpucranmuueckue CTpyKTypbl OMHAPHBIX U TPOHHBIX coequHeHU. OCHOBHbBIE 6 4 JI1.1J11.2J11.3
BUJIBI CTPYKTYpP C HOHHBIM THIIOM CBsi3H. /JIex/ JI1.4J12.2 JI2.3 J12.4
0132333435
5.2  |Kpucrammdeckne CTpyKTyphl OMHapHBIX ¥ TPOMHBIX coennHenuit /Cp/ 2,6 JI1.1J11.2J11.3
JI1.4J12.2 J12.3 J12.4
0132333435
5.3 Kpucrannuueckue cTpyKkTypbsl OMHApHBIX U TPOHHBIX coeHeHnH. OCHOBHBIC 0,3 JIL.1J11.2J11.3
BUJIBI CTPYKTYpP C HOHHBIM THIIOM CBsi3H. /KOHTAT/ JI1.4J12.2 J12.3 J12.4
0132333435
Pa3nen 6. CTpoeHne KpHCTAJIOB CO CMEIIAHHBIM THIIOM CBSI3H.
6.1 CTpoeHue KpUCTaIOB CO CMEIIaHHBIM THIIOM CBsi3U. OCHOBHBIE BUJIbI 4 JIL.1J11.2J11.3
CTPYKTYp CO CMEIIAHHBIM TUIIOM CBsI3H. /JIex/ JI1.4J12.2 J12.3
0132333435
6.2 CTpoeHue KpUCTaJNIOB CO CMEIIaHHBIM THIIOM CBs3u. /Cp/ 2 JIL.1J11.2 J11.3
JI1.4J12.2 J12.3 J12.4
0132333435
6.3 CTpoeHue KpUCTAIOB CO CMEIIaHHBIM THIIOM CBSI3U. OCHOBHBIC BUJIBI 1,9 JIT.1J11.2J11.3
CTPYKTYp CO CMEIIaHHBIM TUTIOM cBs3H. /KOHTAT/ JI1.4J12.2 J12.3 J12.4
0132333435
Pazges 7. CTpykTypa MoJIeKYISAPHBIX KPHUCTAJLJIOB.
7.1 CTpyKTYypa MOJNEKYJISPHBIX KpUCTaUIOB. OCHOBHBIC BUJIbI CTPYKTYP C 4 JI1.1J11.2 J11.3
MOJIEKYJIIPHO# pemeTko. /JIek/ JI1.4J712.2 J12.3
2132333435
7.2 CTpyKTypa MOJNEKYJISpPHBIX KpucTayuios. /Cp/ 2 JIT.1J11.2 J11.3
JI1.4J12.2 J12.3 J12.4
2132333435
7.3 CTpyKTypa MOJNEKYJISPHBIX KpUCTAIOB. OCHOBHBIE BUIIBI CTPYKTYP C 2,2 JIT.1 JI1.2 J11.3
MOJIEKYJISIpHOH penieTkoi. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
2132333435
Pazpnen 8. Pentrenorpadgus kpucraiios.
8.1 Pentrenorpadus kpucraymios. Audpakims peHTTeHOBCKUX JTy4eH. 4 JIT.1 J11.2 J11.3
PeHTreHOCTpYKTYpHBIH U peHTreHO(a30BbIi aHau3. /Jlex/ JI1.4J12.2 J12.3 J12.4
2132333435
8.2 Pentrenorpadus kpucramios. /Cp/ 6 JIL.1J11.2 J11.3
JI1.4J12.2 J12.3 J12.4
2132333435
8.3 Pentrenorpadus kpucramios. Audpakiys peHTTCeHOBCKUX JTydeH. 2,2 JIT.1 JI11.2 J11.3
PenTreHoCTpyKTYpHBIH U peHTreHo(a30BbIi aHau3. /KoHTAT/ JI1.4J12.2 J12.3 J12.4
2132333435
Paznen 9. Dx3amen
9.1 Ok3aMmeH /Dk3aMeH/ 36 JI.1J11.2 J11.3
JI1.4J12.1 J12.2 J12.3
0192093

6. ®OHJI OHEHOYHbIX CPEJICTB
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6.1. IlepeueHb BH/IOB OLICHOYHBIX CPEJCTB

Tecr;
KonTtponbHas padora;
Bomnpocsl k 3k3aMeHy.

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

Tect Nel Bapuanr 1

1. 300pa3uth crepeorpaduieckyro npoekIuo, 1aTh ooo3HadeHue o Llenduucy u I'epmany - MoreHy rpymin CHMMETPHH MOJIEKYIT:
a) 6eHzona

0) nuxiopMeraHa

2. CeMelCTBO HEMOIBIKHOTO KOHYCa: OCOOCHHOCTH, 3JIEMEHTH CHMMETPHH.

3. KakoMy cuMMeTpHYecKoMy NpeoOpa3oBaHHIO COOTBETCTBYET MaTPHIIA:

(100

0-10)

00-1)

4. Jlns rpymnel ciMMeTpHH 4/mmm Ha crepeorpadyecKkoil TPOeKIMy n300pa3nuTe 00IyI0 MPaBHIIEHYIO CHCTEMY TOYeK (000
CHCTEMY DKBHBAJICHTHBIX TIO3HUIIN#T), 3AMUIITUTE KOOPIMHATHI TOUCK.

5. 3epKanbHO-TIOBOPOTHAS OCh (0003HaUCHHE, ICHCTBHE, COOTHOIICHHE C HHBEPCHOHHOI OCBIO).

6. Kakoe MUHUMAIbHOE YHCIIO AaTOMOB 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 xaxo# CHHTOHHUM OTHOCHUTCSI TIPOCTPAHCTBEHHAs rpymna cummerpun Fddd:
a) MOHOKITUHHAS

b) TpuKIMHHAS

¢) pomOuveckas

d) TerparonanbHas

) kyOuueckas

3. Kakas u3 pemerok bpass HE cymiecryer:

a) kyouueckas F

b) kyOuueckas [

¢) kyouueckas C

d) pombuueckas P

e) pombuueckas C

4. Kakoii U3 31eMEHTOB CUMMETPUH OTCYTCTBYET B MPOCTPAHCTBEHHOM rpymie cummerpuu P 2c:
a) MHBEPCHOHHASI OCh YETBEPTOr0 MOPSAKA

b) moBopoTHas 0Ch BTOPOro MOPsIIKa

C) IJIOCKOCTD 3€PKAIBHOTO OTPAXKEHUS

d) TIIOCKOCTh CKOJB3SIIEr0 OTPAKCHHS

€) BCE BBIILETICPEUNCICHHBIE YJIEMEHTHI OTCYTCTBYIOT

5. B MexayHapoHOW CHCTEME CUMBOJIOM M 0003HAYACTCS KaK:

a) TWIOCKOCTB 3€PKATBHOTO OTPasKEHUS

b) IITOCKOCTB CKONB3AIIEr0 OTPAXKEHUS CO CAABUTOM BJIOJb OCH KOOPAMHAT

) IWIOCKOCTH CKOJIB3SIIIET0 OTPa)KEHHs CO CABUTOM BAOJb JHATOHAIN

d) ueHTp uHBEpCHU

€) OChb TMOpsIKa m

6. Kakoii aieMeHT cHMMETPHH TIOSBIISIETCS B PE3YNIbTaTe B3aMMOICHCTBUS IBYX MEPIICHIUKYIISIPHO MTEPECEKAIOIINXCSI OCEH BTOPOTO
TopsIAKa:

a) Ocw 4

b) Ocs 2

¢) Och 21

d) ITockoCTh CHMMETPUYHOCTH

e) Llentp unBepcun

7. Tun KoopAMHAIIMOHHOTO ToK3pa nona Mg2+ B MgO (ctpykryphbiit Tum NaCl):
a) Terpasap

b) OxTasmp

¢) Kyo

d) Kybookrasap xybmaecknit

¢) KybookTasap rekcaroHabHbIH
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8. MeTamt KpuCTaUTH3yeTCsl B IBYX MOIU(HKAIINIX:

a) aiba- CTPYKTYPHBII THII MarHUS;

b) GeTTa- CTpYKTYpHBIIl THIT -)Kene3a.

Kaxkast u3 Momudukarmii nMeeT HanOOJIBIIYIO INIOTHOCTH?

¢) anbda

d) 6erra

€) INIOTHOCTh 00enx Momu(UKaIHii OMHAKOBAS

f) HeB3s cka3aTh OJJHO3HAYHO

g) s He 3Hal0, YTO TaKOE INIOTHOCTh

9. B ctpykrype chaneputa (ZnS) atomsl cepsl 00pa3zytot ITIIY a aTroMbl IUHKA 3aHUMAIOT TETpa3ApUyUecKre MycToThl. Kakas nons
TETPadAPHIECKUX ITyCTOT 3aHATA?

a) Bce

b) 1/8

c) 1/6

d) 1/4

e) 12

10. 306pa3ute NpoeKIHMIO 3JIEMEHTapHOI SUeiky IepOBCKUTA.

ITpumep KOHTPONBHBIX paboT

Bapuanr 1

1. Mosnekysa CIF3 no TouedHo# rpymme cumMMmeTprn oTHOCUTCs K C2v. [IpencTaBuTh CTPYKTYPHYIO (POPMYITY MOJIEKYJIbI M PACIIHCATh
PAacIIOI0KCHHUE ICMEHTOB CHMMETPHH.

2. B kpucramnyeckoii ctpykrype coctaBa AxByC6 atombl C 00pa3yroT IIIOTHEHIITYIO IIAPOBYIO YIIAKOBKY. ATOMBI A 3aHUMaroT 2/3
TETPadIPUYECKUX MTYCTOT, a aTOMbI B — 1/3 okTasapuyueckux mycToT. HaiiTu X 1 y, a Takke CTerneHb 3aroHeHUs PEIICTKH.

3. B runorernyeckoii mosnekyine AxBy cummerpun D3d atomsl A HaxonsTcst Ha ocsix C2, atombl B — B 00mieid no3unun. Kakosa
(dbopMya MONEKYIIbI, €CIIH aTOMBI KaXKA0I0 COPTa 3aHUMAIOT TOJIBKO OJHY CUCTEMY SKBUBAJICHTHBIX ITO3UIMN?

4. TlapameTp KyOHuUecKoii staeiiky amoMoKanueBsix kpaciio KAI(SO4)2 IxH20 pasen 12.13 A, Z=4. TInotrocTs KpucTamios 1,75
r/cM3. Haiiti Konu4ecTBO MOJIEKYIT BO/IbI B (hopmyiie. Pe3ynnbraT oKpyriuTh.

Bapwuanr 2

1. B runorernyeckoii Mmonekysie AxBy cummerpun D4 atombl A Haxonstcs Ha ocax C2, atombl B — B o0Omieit mosummu. Kakosa
(dbopMya MOIEKYIIbI, €CITU aTOMBI KaXK/I0I'0 COPTa 3aHUMAIOT TOJIBKO OTHY CUCTEMY SKBHUBAJICHTHBIX ITO3HULIMNA?

2. B kpucrammnyeckoii ctpykrype coctaBa AXxByC2 atombl B 00pa3yroT MmIoTHEHI YO IapOBYHO YIAaKOBKY. ATOMBI A 3aHUMarOT 1/8
TETPadAPUIECKHUX MyCTOT, a aToMbl C — 1/4 okTasapuyueckux mycToT. HaliTi X 1 y, a Taioke CTeNeHb 3al0IHEHNs PeIIeTKH.

3. Haiiti pe3ynbraT YMHOKEHHS CICAYIOIIMX CUMMETPUYECKUX onepanuii (myrem nepeMHoxkeHus Matpun): 1) o(Y) ui, 2) C2(Y) u
ao(Y).

4. TlapamMeTphbl MOHOKITMHHO# SYeliKy rajorenuaa Meau (B A): a=6.85; b=6.70; ¢=3.30; _1=1210; Z=2. [I10THOCTb KpHCTAIIA
cocrasiisieT 3,44 r/cm3. Onpenenuts Gopmysy rajsoreHua.

6.3. TunoBble KOHTPOJIbHbIC¢ BOIIPOCHI 1 3alaHUsA AJIA l'lpOMe)KyTO‘lHOﬁ aTrecranuu

Bonpocsr k sk3ameny:

1. Toueunass cuMMETPUSI MOJIEKYI U KPUCTAILIOB.

1.1 3akpbITHIE ONEpay U AJIIEMEHTH CHMMETpUH. B3auMoseiicTBue onepanuii CAMMETPHH.

1.2 I'pynma omnepanuii CHAMMETPUH, TOPSIOK TPYIIIBI, TOATPYIIIA.

1.3 Cucremsi lllenduuca u 'epmana-MoreHa, B3aMOCBSI3b MOPSIKOB 3¢pKaTBHO-TTOBOPOTHBIX M HHBEPCHOHHBIX OCCH.

1.4 Kareropuu u cemeiicra Toueunsix rpymi o [lendmucy u I'epmany-Moreny. TouedHble TPYIIIBI TEOMETPHUECKUX QUTYD U
MOJIEKY.

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

1.6 TIpenenbHblie rpymIbl 6eckoHeuHoro nopsiaka. [punnuns! Kropu u Hefimana.

2. CumMMeTpus KPUCTAILTUIECKON PEIIeTKH

2.1 TpaHCIAMOHHAS CUMMETPHS M KPUCTAJUTMUYECKas PEIIeTKa, TapaMeTphl AIeMeHTapHoH stueiiku. Kpucramiorpadguyeckue u
HEKpHCTAJUIOrpapIecKre 3aKPITHIE AIEMEHTHl CHMMETPHUH.

2.2 CHHTOHHH, TOJIO3IPUIECKHUE TPYIIIBI, KpHCTaJutorpaduiaeckue kiaccsl. [[pHMUTHBHBIC H IICHTPHPOBAHHBIE PEIIETKH; KITaCChI
(pemerkn) Bpase. MHmeKkchl HanpaBIeHHi U MITOCKOCTEH B PEIIETKeE.

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

2.4 B3anMoneiCTBHE OTKPBITHIX IIEMEHTOB C 3aKPHITBIMH U MEXKTY COOOM.

2.5 TpocTpaHCTBEHHBIE TPYIIIIBI, KX CUMBOJIBI TIO ['epMaHy-MoreHy, CBs3b ¢ KPUCTALIOTPAdHYECKUM KIaCCOM.
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CumMmopdHBIE 1 HECHMMOP(HBIE TPYIIIIBL.

2.6 CyicTeMBI SKBUBAJICHTHBIX IO3HIIHI (OPOUTEI) MPOCTPAHCTBEHHBIX TPYIII, KPATHOCTH OOIIEH TO3HIHN.

2.7 I'pachuku POCTEHIINX TPYIIT HU3MIMX M CPEIHUX CHHTOHUHI: VIHTepHaIOHAIBHBIC TAOIHIIEI M COACPIKAIIAsICS B HUX HH(OpMAIys
0 IIPOCTPAHCTBEHHBIX IPYIINAX.

3. Kpucraminueckue cTpyKTypbl METAJLIOB

3.1 CTpyKTypbl METAJJIOB: IUIOTHBIE U IJIOTHEHIINE IIAPOBBIE YIIAKOBKHU Ha ruiockocTH U B ipoctpanctse (11K, I, OLK, I'TTY, T'LIK)
C IpUMepaMy METaJIJIOB;

3.2 Buasl 1 pa3Meps! IyCTOT B IAPOBBIX yITAKOBKAX.

3.3 IomumopdHble MoaudUKaKY Kele3a MHOIMOCIONHbIE IapoBble ynakoBku (La, Sm).

3.4 HckaxkeHus INIOTHEHIIMX yIAaKOBOK B cTpykTypax Zn, Cd, In u Hg.

3.5 Tlpocreiinme natepmeraiuuabi: Cu3Au (ha3oBbiit mepexon "nopsaok - 6ecnopsanaok'™) u Nb3Sn (atomubrit MoTus " _J- W").

4. Kpucrammdeckie CTpyKTYphl HEMETaJUTHYECKHX TIPOCTHIX BEIICCTB

4.1 TIprHIMITBI CTPOCHHS TIPOCTHIX BEIIECTB - HEMETAJUIOB: KOBAJIICHTHBIC U BaH-/IeP-BaalbCOBBI B3aNMOICHCTBHIS, MOTHBEI
PacHoNoXKeHUs: AaTOMOB B KpUCTalIe (OCTPOBHOM, LIENIOUEYHbIH, TpYOUaThIH, CIIOMCTBIH, KapKacHbIil).

4.2 Anmnorponusi, HoIUMOpGU3M U U30MOPYU3M, IOTUTUIIEL B HEMETAJIaX.

4.3 CtpykTypsl aiMa3a, JJOHCICHINTA, a- U b-rpaduTa, QyiuiepeHoB, HaHOTPYOoOK; Si, Ge, _I- u _I-Sn, KpucCTaNIM4ecKuX HHEPTHBIX
ra3oB.

4.4 MoTHBBI U3 aTOMOB B KpUcTajliax 6ey1oro, 4epHoro 1 ¢puosieToBoro pocdopa, KeaToro 1 ceporo As, poMOHIecKo 1
MOHOKJIMHHOM cephl S8, npyrux Monudukaiuii Sn (pom60sapHIecKoit cepsl), MIacTUIECKON U BOTOKHUCTOM cephl, KPAaCHOT'O U CEPOro
Se.

5. Kpucramumueckue CTpYKTypbl OMHAPHBIX U TPOHHBIX COCIMHCHHI

5.1 BuHapHBIE COCAMHEHNS, TIOCTPOCHHBIE 110 TIPUHLIUITY IUIOTHOH YIAKOBKH aHHOHOB C KATHOHAMM B ITyCTOTax. FIOHHBIE
KPHCTAJUIOXUMHUYECKUE PaJIYCHI.

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

5.3 CrpykrypHbie Tinbl AX2: durooput u aHTUII00pUT, pyTui, aeyxcioinelii CdI2, CdCI2 u Cs20.

5.4 "KopyHIOBBII" MOTUB U3 KATHOHOB U ynakoBka aHHOHOB B _|-A203 u FeCl3. 5.5 [onumopdusie monudukanmu BN, H20, SiO2.
5.6 TIpuHnmnel noctpoeHus TpoiHbIX coenuHennii: CuFeS2 (xanpkonupur), (unuHenn AB204), (nepoBckutel ABO3).

5.7 Crpoenne CaTiO3, BaTiO3, ReO3, NaxWO3;

5.8 CtpoeHne HOpMaJIbHBIX U oOpalieHHbIX mnuHeneid AB204; Fe304.

5.9 XapakrepHble KOOpAUHAIIMOHHBIC TONMHAIPHI (K.4. 4, 5, 6, 8,9, 10, 12) u cTpyKTYypHBIE MOTHBBI (OCTPOBHOMH, IIEIIOYEYHBIH,
JICHTOYHBIH, CIIONCTBIN, KAPKACHBIH) B OMHAPHBIX COCIMHCHHUSX.

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

6. CTpoeHHE KPUCTAIJIOB CO CMEIIAHHBIM THIIOM CBSI3H.

6.1 CtpoeHue KIIaTpaToB ¥ Kpuctautoruapatos. ['uaparusie etk B HPF6e6H20 u knatpare A2A'6+(H20)46.

6.2 Tursl KOOPAMHAIIMN AHMOHOB ¥ MX CKIIOHHOCTb K arperaliy B psiiax HUTPaThl — KapOOHATHI — OOpaThl M HEPXJIOPATHl — CYAb(AaTh
— ocdatet — cunukatel. Onucanue ctpykryp KClO4, K2PtCl16, CaCO3 (kanbuut), MIMIII(SO4)2-12H20 (kBaciipl) 10 aHAJIOTUH C
MIPOCTBIMU CTPYKTYPHBIMU THUIAMH.

6.3 CTpoeHHe OpTO-CHUIIMKATOB M OpTO-alItoMUHATOB: UpKOH ZrSi04, rpanatel AII3BII2(Si04)3 , Y3A15012 (YAG). AHHOHHBIE
LUKJIBI, LIETIH, JIEHTHI, CJIOM U KapKachl U3 TeTpadapuieckux ¢pparmenToB D04 ¢ oOumMu BeprrHaMu. [IpHHIUITEI CTpOSHUS
LIEOJTUTOB.

6.4 MOTHUBBI U3 KUCIIOPOIHBIX OKTA3POB C OOLIMMHU peOpamMH B U30IOJIH- U TETEPONOIMaHHOHaX, CTpyKTypa Kerruna.

7. CTpyKTypa MOJEKYISIPHBIX KPUCTAILIIOB.

7.1 KoBasnieHTHbIC ¥ BaH-/IeP-BaabCOBhI PaInyChl OCHOBHBIX AnieMeHToB-opranoreroB: C, H, O, N, F, Cl, Br. Atom-atoMHbIe
MOTEHIMAIBI ¥ IPUHLMII IJIOTHOH YIAKOBKU MOJIEKYJ B OPTaHUYECKON KPUCTAJUIOXUMHHU, KO3()(OUINEHT YITaKOBKH, MOJIEKYIISIPHOE
KOOPAMHALMOHHOE YHCIIO.

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

7.3 Pacripenenenyre JTUraHAOB B KOOPAWHALIMOHHON cepe MeTaia B KOMITIEKCHBIX H METaJNIOOPTaHNIECKIX COSANHEHHSIX.

8. Perrtrenorpadus KpucTasioB.

8.1 Tudpakiusi peHTTeHOBCKOro U3IydeHus Ha kpucraie. @opmyna Byneda-bperra. MeXII0CKOCTHBIE PACCTOSHUS U MHACKCHI
Musinepa, oHsiTue 00 00paTHOM peleTKe.

8.2 Cs3b uHAekcoB hkl ¢ MEXIIIIOCKOCTHBIMH PACCTOSHUSIMU JIJISl KPUCTAJJIOB OPTOPOMOUYECKON, TETPArOHAILHOM U KyOHYeCKOH
CHUHT'OHUH.

8.3 Pentrenoda3oBblii aHATU3.

8.4 Atomublii pakTop paccesHus. IHTerpaibHbIe HHTCHCUBHOCTH Pe()JICKCOB U KOMIUIEKCHBIE CTPYKTYpHBIC aMIUTUTY b1 Fhkl.

IMprmep 3K3aMEHAIIORHOTO OHIeTa
1 Yto obo3nauaer cnmBon S B cumBoruke Ilengmca?
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2 Jlaiite obo3HaueHue o lllenduucy u 'epmany MoreHy 1u1st TpYIITBL, TPOEKIHs KOTOPOH IIPHUBEICHa Ha PUCYHKE.

3 Ilepeuncnure u3BectHsle Bam nmpenenbHble rpynnsl (rpynns! Kropu). [late Ha3BaHue 1 0003HaYEHHE 110 JIFOOOMH U3 CUCTEM.
4 Ilpu nepeceueHUH IOBOPOTHOM OcH 6 ¢ EPHIEHAUKYIISAPHOI € IIIOCKOCTHIO 36pKAJIbHOTO OTPaXKEHUS MOSBIISIETCS:
a) OCb CUMMETpPHUH 2, 0) LIECTb OCel CUMMETPUH 2, B) LIEHTP UHBEPCUM, I') IIECTh IIOCKOCTE CUMMETPUU.

5 BunTOoBas OCh: OnpeaAciICHucE, o0o3HaYCHUE.

6 K xakuMm crpykrypssiM Tunam HE npumenstor mozens IIIITY.
a) anmas, 0) Mezb, B) aib(a-kenes30, I') MarHUi /1) XJIOpUI HATPUS

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

8 Omnpenenute Tun sueiiku bpass (CUHroHUS. LIEHTPOBKA) B IPOCTPAHCTBEHHOM rpymnne Fmm?2:

6.4. Kpurepun oneHuBaHus

TGKyU_[HI;‘I KOHTPOJIb 3HaHUI CTyACHTA IO AUCHUTITIMHE OCYIICCTBIIACTCA C IIOMOIIBIO TECTOB U KOHTPOJIBHBIX pa60T.

DK3aMeH MPOBOIUTCS B MHCHMEHHOM BHjIe. BUIIET COCTOMT M3 BOCBMH  BOTPOCOB, KXK/IbIi M3 KOTOPBIX OLIEHUBAETCS OT HYJIS 10 TPEX
OasioB

3 asuta cTaBHTCS 32 TOJHBIM, KPATKUH M MIPAaBHJIBHBII OTBET, MAaTEPHA H3JI0KSH XUMUYECKH IPAaMOTHBIM s13bIKOM. CTYJCHT BllajiceT
TEPMHUHOJIOTHEH U HOMEHKJIATYPO, UMEET NpecTaBlIeHHEe 00 0COOCHHOCTAX TBEpAO(a3HBIX B3aHMOICHCTBHUIA, yMEeT IPHUMEHSTh
3aKOHBI XUMHH JIJIs1 OOBSICHEHHSI KOHKPETHBIX SIBJICHUH, YMEET CPAaBHUBATh, COMOCTABIISATh U 000011aTh (haKThI.

2 Gayma. OTBET MOSTHBIN M PABUIIBHBIN, HO JOMYIIIEHbI HECYLIECTBEHHBIE OIIMOKH B TEPMHUHOJIOTHH.

1 6amt. CTyIeHT OTBETHII Ha BOIIPOC, HO MIPU 3TOM JIOMYIICHA CYIIIECTBEHHAs OIIMOKA M1 OTBET HE MOJHBIH.

0 6amtoB. CTyIEHT OTBETHII Ha BOIIPOC, HO HE BJIAJICET XUMUYECKOH TEPMUHOJIOTUEH U HOMEHKJIATYPOH, JOMYCKaeT rpyOble OINOKH
B HCTOJIKOBAaHHH U YIIOTPEOJCHNN XUMHYECKHUX MOHATHIL. CTyACHT He OTBETHII Ha BOIIPOC, TUOO OTBET MOIHOCTHIO HEBEPHBIIL.
HIToroBas OLieHKa CTaBUTCA 110 CyMMe OaJLIOB:

"oTuyHO" - 22-24 Gama.

"xopomo" - 19- 21 Gann

"ynoBnerBopuTeabHO" - 15- 18 Gamnos

"HEYIOBJIETBOPUTENIBHO" - MeHee 15 GasioB.

7. YYAEBHO-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 KpuCTaJUIOXUMHUS: y4eOHOE Tocooue WBaHoRBO : 9BC
(https://e.lanbook.com/book/107401) UrxTy, 2017
JI1.2 |ITyrauer B. M. Kpucrannoxumus: yaueoHoe mocodue Kemepogo : 9BC
(https://biblioclub.ru/index.php ?page=book&id=232461) KemepoBckuit
rOCyIapCTBEHHBIN

yHuBepcuteT, 2013

JI1.3 |Bacanaes 1O. M. Kpucrannopusrka 1 KpUCTALIIOXUMHUS: yueOHOE TocoOHe Kemepogo : 9BC
(https://biblioclub.ru/index.php ?page=book &id=278304) Kemeposckuit
roCyZapCTBEHHBIN

yHuBepcurert, 2014
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ABTOpBI, COCTABUTENN 3arnaBue WznatensctBO, ron| Pecypc
JI1.4 |KoBanenko JI. 1O., Kpatkwuii Kypc KpHCTLIOXHMHAN: y4eOHO-MeToAnYecKoe mocodbre  |YemssOuHCK :
Kosanés U. H., MznarenbcTBO
Tumymixos I1. B. Yenss6HHCKOTO
rOCYIapCTBEHHOL O
YHUBEPCUTETA,
2021
7.1.2. JlonoJIHUTE/ILHAS JIUTEPATypa
ABTOpBI, COCTABUTENN 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |bonbiiakoB A. @., OU3NKO-XMMHYECKHE CBOMCTBA KPUCTAILIOB: yueOHoe mocodue s |Capato: M3n-Bo
Jmutpuenko A. O., BY30B CapaToB. yH-Ta,
Bapnamos H. B. 1991
JI2.2 |IHackonbekas M. I1. Kpucrannorpadus: yueOHUK 1715 BTY30B M. : Beicu. mk.,
1976
J12.3 |3opkuii 1. M., CuMMeTpHs MOJIEKYJT U KPUCTAJUIMYECKUX CTPYKTYP Mocksa:
[opaii-Komm M. A. MznatenbcTBO
MockoBckoro
YHUBEPCUTETA,
1986
JI2.4 |Tlepenomora H. B., 3amavHuK 1o Kpuctaiopusuke: yaedHoe nmocoodue st cryaeHToB |Mocksa : Hayka,
TaruneBa M. M., BY30B 1972

Iackonbckas M. I1.

7.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIeKOMMYHUKANIMOHHO# ceTH "MHTepHer"

31 |Jlanb [DnexTpoHHBIH pecypce] : anekTpoHHO-0ubnuoTeunas cucrema (ObC) / uznarenscrBo Jlans. — URL:
http://e.lanbook.com/.

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

33 |Znanium.com [DaeKTpOHHBIHN pecypc] : anekTpoHHOo-0ubnnorednas cucrema (ObC) / Hayuno-u3narenbckuii ieHTp
NH®PA-M. — URL: http://znanium.com/.

94 [eLIBRARY.RU [DnektpoHHsIi pecypc] : aiekTpoHHas 6ubnuoreka / Hayd. anexktpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

35 [|HauumonanbHas snektponHas oubnnoreka (HOB) [DnektponHslii pecypc] : 00beIMHEHHBIN 3JEKTPOHHBIN KaTajor (JOHI0B
poccuiickux
oubnmorexk : caiit. — URL: http://H306.po.

7.3 llepevyeHb nHGOPMAIUOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoe oGecnieyeHune

MS Office365

Adobe Reader

LMS Moodle

7.3.2 llpodeccuonanbubie 6a3bl JAHHBIX 1 HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas snexkrponnas 6ubnunorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast a5ieKTpOHHAS
oubnmoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctymna: uist 3apeructpup. nojib3oBateneit. — TekcT :
SJIEKTPOHHBIN.

2. HatmonanbHas snekrponHast oubnnoreka (HIB) (https://rusneb.ru/) HaumonanbHas snekrponHas oubnmoreka (HOB) :
00bEeTMHEHHBIH IEKTPOHHBIN KaTanor OHI0B poccHiickux 0nbarorek : cadt. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAIBHBIX 3a510B OnOmoreku Yenl'V. — TeKCT : 31eKTpOHHBIH.

3. llpesupentckas bubnmotexa (https://www.prlib.ru/) [lpesunentckas GnbnmoTeka : SNEKTPOHHAS HAMOHAIbHAs OHOIMOTEK : CaiT /
@OI'BY Ipesunéurckas 6udnnoréka nmeru b. H. Enpuuna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Teker :
SJIEKTPOHHBIN.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mympTiancnnmmHaapHas pedepaTiuBHas 0a3a TaHHBIX /
xommanns Thomson Reuters. — Pesxxum noctyma: s 3apeructpup. nons3osateneit Yenl'Y. — TekcT : 371eKTpOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nansbix / Elsevier BV. — URL: http://www.scopus.com/. — 5I3. aHr.
— Pexxum poctyna: ans 3apeructpup. nonssosateneit Yenl'yY. — TekcT : 3IEKTPOHHBIN.
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6. DIeKTpOHHEIN KaTayior HaygHoH onoimorexy Yenl'Y [DmexTpoHHbIH pecypc] : 6a3a qaHHBIX / Yens0. roc. yH-T. — YensouHck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAY JIS)

I[J'IH peam3any AMCHHUIITIMHBI UCITOJIb3YIOTCS y‘{C6HI>IC AyAUTOPUU I IIPOBCACHUA 3aHATUI JICKIIMOHHOI'O THUIIA, 3aHATUH
CEMHHApPCKOT'0 TUIIA, 'PYINIIOBLIX U HHAWNBUAYAJIbHBIX KOHcyﬂbTaHHﬁ, TCKYIICTI'O KOHTPOJISA U HpOMe)KyTO‘-IHOfI aTTeCTallim, a TaKXKC
TNIOMCIHICHUA ]I CaMOCTOSITEILHOMU paGOTBI.

YuebHble ayJAuTOpUHN YKOMIIJICKTOBAHBI CHCHH&HHSHPOB&HHOﬁ MeOCNIBbIO U TEXHUUECKUMHU cpe€acrBaMu 06y‘{eHI/I${.

JUi1st IpoBeieHNs 3aHATHIA JIEKIIMOHHOTO THITA MPeJyIaraloTcsl HaOOpHI IEMOHCTPALIOHHOTO 000PYIOBaHUS M y4€OHO- HATJISITHBIX
1ocoOuil (1eMOHCTpallMOHHbIH HabOp aTOMOB, TabauLa MeHzeneeBa, TabauLa pacTBOPUMOCTH, 3JEKTPOXHUMUUECKUHN Psit
HaNpsDKEHUs] METAJLIOB)

[Tomerienus i CaMOCTOATEIbHONW pabOThl 00YYAIOLIMXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOW C MOJKIIOYEHHEM K CETH
"NuTepHeT" 1 00ecredeHreM JOCTYIa B AIEKTPOHHYI0 HHHOPMAITHOHHO-00pa30BaTEbHYIO CPEy YHUBEPCHTETA

1. Yuebnas ayauTopus Uil NPpOBEACHUA 3aHATHI JICKIHIMOHHOI'O TUIIA.

OcHoBHOE 000pyIoBaHue: yueOHast MeOelb, J0CKa yaeHHUecKasi OObIuHasl, HACTeHHAs!, yueOHO-HarsaHble mocoous (Ilepuonnyeckas
tabmuua JI.1. Menneneesa, Habop Mozeneit kpucTaminyeckux peierok, MyabTuMeauitHas pe3eHTalys), MyJIbTUMEeIUHHOe
HMHTEpaKTUBHOE 000pyHOBaHNe: MyabTUMeUIHHbIH npoexTop EPSON1720, sxpan ¢ anekrponpusogom Lumen; akTuBHas
akyctuueckas cucrema Microlab solo-6¢, mepcoHabHbIM KOMIBIOTEP C MOAKITIOUEHHEM B ceTh «MHTep- HeT»

[Iporpammuoe obecnieuenune: MS Windows XP Professional SP2 nnst BY3oB. Jluniensuu 6eccpovHsle.

T'oc. Kontpakt Ne 300 ot 08.10.2008r.

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

2. YyeOHble ayIUTOPHUH JUIs IPOBEICHUS 3aHATUH CEMUHAPCKOro THIIA, AJIsl IPOBEAEHUS IPYIIIOBBIX KOHCYIbTalU,
VH/IMBUAYAIBHBIX KOHCYJIBTALUH, /I TEKYLLEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTaluu.

OcHoBHOE 000py/i0BaHuE: yueOHass MeOellb, IOCKa yYCeHUIeCKast OObIYHAs, HACTEHHAS, MYJIETUMEIMIHOEC HHTEPAKTUBHOE
obopynoBaHue: MynbTUMenuiHbIN poekTop EPSON1720, 5kpaH ¢ anekTponpuBoaoM Lumen; akTHBHAs aKyCTUYeCKas CCTEMa
Microlab solo-6c¢, nepcoHaIbHbIH KOMITBIOTED C MOAKIOYECHHEM B ceTh «HTepHeT»

[Iporpammuoe obecnieuenune: MS Windows XP Professional SP2 nnst BY3oB. Jluniensuu 6eccpodHsbie.

T'oc. Kontpakt Ne 300 ot 08.10.2008r.

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

3. [lomelneHre isi CAMOCTOSITENBHOM PadOThI

3.1 Yuranbnbii 3a1 Ne 1

OcnoBHoe o0opynoBanne: Konndectso mocagouHeix MecT — 50. 5 mepcoHanbHBIX KOMIIBIOTEPOB € MOAKIIOUEHNEM B ceTh «IHTepHET»,
HeorpaHuyeHHbIN noctyn K ObC u BJI. YueOHast MeOelb, KOHAUIIMOHED.

IIporpammuoe obecnieuenue: Microsoft Windows 10 Pro. (JIuniensuu 6eccpounsie. Jloroop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIunien3uu 6eccpounsie. JJo-ropop Ne AD-223/28/18)

Koncynwrantllmoc (Cornamenue o corpyaaudectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHPOPMAIIMOHHBIM LIEHTPOM
00IIePOCCUICKOM CETH PaCIIPOCTPAHECHUS MPABOBOM UH(POpMAITHH)

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

3.2. Uudopmarmonno-6ubnmuorpadudeckuii oTaen

OcHOBHOE 000pYyTOBaHHKE: KOJIIMYECTBO IMOCATOYHBIX MeCT — 24. YueOHas MeOelb, 7 epCOHANBHBIX KOMITBIOTEPOB C ITOIKIFOUYCHHUEM B
cetb «HTEepHETY, HEeorpannueHubli noctyn k ObC u B/I.

IIporpammuoe o6ecnieuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LHEHTP) 18.02.10.
Homep nuniensun 46536280)

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

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JloroBop Ne AD-23/12, HoMep nHICH3UH
60411804)

KoncynsrarTlImoc (Cornamenne o corpyaamdectse Ne 31 ot 20.05.2003 ¢ perrnoHanbHBIM HH(GOPMAIMOHHBIM [IEHTPOM
00IIEPOCCHICKOI CETH PacpOCTPaHEHHUS TPaBOBOH MH()OpMAIIHN)
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HD3B (Hdorosop Ne 101/H25/2810 ot 20.02.2018)

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

3.3 aymuropus s CAMOCTOSITEIbHON paboThI

OCHOBHOE 000pY/IOBaHUE: CIICIHATN3UPOBAHHAS IPrOHOMUYHAS MeOeIb ISl pabOThI 32 KOMIIBIOTEPOM. ABTOMATH3UPOBAHHEIC
paboure Mecta Ha 11 oOyuaromuxcs, 1 npenogasatens. 12 ITK ¢ JIMIIEH3HOHHBIM MPOrPAMMHBIM 00ECIICUCHHEM.
MarautHo-MapkepHas nocka. MaTepaktusHas nocka SMARTBoard 660 nnaronans 64”/162/6¢em. Ipoextop INFOCUS IN 36.
Axycruyeckast cuctema 2.0 Sven SPS-678.

Iporpammuoe obecnieuenne: MS Windows XP Profes-sional SP2 mist BY30B. JIunen3un 6eccpounble.

IMapTus Ne PC545926 ot 20.12.2007T.

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

MS Windows 7 Professional. JIunen3uu 6eccpodnsie.

JInnensust Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunenzun 6eccpounsie. Jlnnenszus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIuniensun 6eccpouHsble.

T'oc. Kontpakr 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. METOAWYECKHUE YKA3AHUS 1151 OBYUYAIOIIMXCS 10 OCBOEHUIO JUCHUILINHBI (MOAYJIST)

K coBpeMeHHOMY BBIITYCKHHUKY OOILECTBO NPEAbSABISIET LIMPOKHI ITepedeHb TpeOoBaHMH, Cpely KOTOPBIX 0c000€ 3HaUeHNUE NMEET
HaJIMYye y BBITYCKHHUKOB HAaBBIKOB M YMEHUH CaMOCTOATENIBHO MOTYyYaTh 3HaHHUS U3 Pa3InuHbIX HCTOUHUKOB HH(OpMaLuH,
CHCTEeMaTU3UPOBATh U AaHAIM3UPOBATh MOMy4eHHYIO HH(popMalLHio. DopMupoBaHHE TAKOrO YMEHHS IPOUCXOAUT B TEUEHHE BCETO
neprozia 00y4eHHUs uepe3 MOAr0TOBKY K JIAO0PaTOPHBIM, CEMUHAPCKUM, IPAKTUUECKUM 3aHATUSM. [IpH 5TOM camocTosiTensHas paboTta
CTyZIeHTa UIpaeT BaXXHYIO POJIb B XO/I€ Bcero yueOHoro npouecca. IIpu n3ydeHHH TUCHUIIMHBI OCHOBHYIO IOJII0 OTBOJMMOIO Ha
CaMOCTOSITEIIbHYIO pab0Ty BpeMeHH 3aHUMAaeT paboTa ¢ KOHCIIEKTOM JICKIIUH, y4eOHUKaMH, Y4eOHBIMU ITOCOOMSAMHU U METOTUUECKUMHU
yKa3aHUSAMH. A IOTOMY CTYAE€HTaM HEOOXOIMMO ONTUMANIBHO UCIIOJIB30BAaTh BPEMsl, OTBEICHHOE HA CaMOCTOSITENbHYIO padoTy.
LenecooOpa3Ho MOCBAMATE JI0 ITOTy4Yaca B IeHb H3y4EHHIO KOHCIIEKTa JIEKLUH B TOT K€ AEHb I10CIIe JIEKLIUH U 3a AEHb I1epesl JeKIUEH.
Teopernueckuii MaTepral U3ydaTh B TEUEHUE HEENHU A0 2 YacoB, a TOTOBUTHCS K MPAKTUUYECKOMY 3aHITHIO IO JUCUUIUINHE 10 1.5
4acoB.

Jns1 TydIero ¥ HOMHOrO YCBOGHUS MaTepuaia y4eOHOM AUCIUIUIMHBI PEKOMEHIYETCs HCTIOb30BaTh METOANYECKHIE YKA3aHHs U
MaTepuabl M0 y4eOHOM AUCUUITIMHE, TEKCTHI JCKLHI, a TaKoKe JIEKTPOHHBIE pecypchl, Meronuecs B cucteme IbC, nocTyn K
KOTOPBIM 00€ecIiedeH B YMTAIBHBIX 3aJax YHUBEpcUuTeTa. TeopeTHIecKuil MaTepra Kypca CTAHOBUTCS OoJiee TIOHATHBIM, €CITH
JOMOTHUTENBHO CTYIEHTOM M3Y4YaloTCsl KHUTH, YIeOHUKH 0 JaHHOW yueOHol nucuumirHe. [Tone3Ho nenoiabp3oBaTh HECKOIBKO
y4eOHHUKOB, PEKOMEHIOBAHHBIX MIPEMOJaBaTEIEM.

[pu n3ydeHnn XUMHYECKUX JUCLUIUIMH HACTOATETIbHO PEKOMEHTYeTCsl «HE 3ay4nBaTh)» MaTepHa, a JOOUTHCS MaKCUMaJIbHOTO
MIOHMMAaHUS H3y4aeMOi TeMbl JUCIHUIUIMHEL. [Ipy N3ydeHnn TeopeTHYeCcKoro MaTepraia HeoOX0ANMO MHOTOKPATHO IIHCaTh Ha
YepHOBUKE (OPMYIIBI, peakiy 1 rpaduKy 10 MOJHOTO UX 3alIOMUHAHHSL.

B cnydae mpumeHeHus py 00yYEHUH AU CHUTUIMHBI 2JIEKTPOHHOT'O OOYUEeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT U
oO1IeHre 00yJaroIInuXCcsl ¥ MPENOoAaBaTelis OCYLIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHH! (OHJIaiH-TIeKIMK (BEOMHAPHI ), YaThl,
BHJICO-KOH(EPEHIINH U JIp.) WU OTJIOKEHHOr0 BpeMeHH (cucTemMa JuctaHimonHoro ooyuenust Moodle, MS Office365, hopymsi,
3JICKTPOHHAS TI0YTa | JP.).

Bonbiryio yacte BpeMeHH 00y4aroLIfecs CaMOCTOsTENBFHO paboTaroT ¢ y4eOHO-MEeTOAMYECKUMU MaTeprataMi. CTyIeHTH HMEIOT
BO3MOXKHOCTh KOHCYJBTUPOBATHCS C MPETOaBaTesieM 110 BCeM BOIPOCcaM, BOZHHKAIOIINM B XOJI€ CAMOCTOSITEIFHOIM PadoThI
MIOCPENICTBOM DJIEKTPOHHOHN MOYTHI, COUATBHBIX CETeH U T.11.

Hoctyn o0ydaronierocst K yaeOHBIM pecypcaM B peKUMe OTI0KEHHOTO BPEMEHH, CaMOCTOSITENIbHON PadOThI OCYIIECTBIISIETCS Yepe3
ceTh MIHTEpHET B yIOOHOM JJIsl HETO MECTE, BPEMEHHU H TEMIIE.

[pu o0yveHnn U1l ¢ OrpaHMIEHHBIMI BO3MOKHOCTSMHE 3JJ0POBbBSI DJIEKTPOHHOE 00yUYEeHHUE, TUCTAaHIIOHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTHH TPEAYCMaTPUBAIOT BO3MOKHOCTB MpHEMa-Tiepeaad MH()OpPMaIy B JOCTYITHBIX IS HUX hopMax.

Peanu3anus TUCIUILIMHBI ¢ TPUMEHEHHEM JICKTPOHHOI'O 00YYEeHHS, MUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONOTHH (Hanee — 30,
JOT) ocyuiectBisiercsi Ha ocHOBaHHHU «I10MOKEHUS 0 peanu3anruy OCHOBHBIX U TOMOJHUTENBHBIX 00pa30BaTENbHBIX IPOrPaMM C
MIPUMEHEHUEM DJIEKTPOHHOTO 00yJIeHHsI U JUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHH B (DeiepalbHOM TOCyIapCTBEHHOM
O0/PKETHOM 00pa30BaTEIHFHOM YUPEXKICHUH BBICIIETO 00pa3oBaHus «UemssOMHCKII TOCyIapCTBEHHBIN YHUBEPCUTET, «IlomoxKeHus
0 TIOpsIKE 3aUeTa 00YJaroMNMUCS TI0 OCHOBHEIM ITPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM IIPOTPaMMaM BEICIIETO 00pa30BaHUs B
OI'BOY BO «Yenl'VY» pe3ynbTaToB OCBOCHUS B OPraHM3aLUSIX, OCYIIECTBIISIOMINX
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00pa3oBaTENbHYIO ISSITENLHOCTD, YIEOHBIX MPEAMETOB, KypCOB, AUCIUILIHH (MOAYJICH), MPAKTHK, TOMOTHUTEILHBIX
00pa3oBaTENbHBIX MPOrPaMM» MOCPEACTBOM IIEKTPOHHOH HH(OpMAaIOHHO-00pa3oBaTenbHOi cpensl @TBOY BO «Henl V». B
HCKITIOUUTENBHBIX CTydasx ((hopc-Maxop u T.I.) MPH pealii3aliuy 00pa30BaTeNibHOM AesTernpHoCTH ¢ npuMeHenneM D0, 10T moryt
MPUMEHSITH KOMIIOHEHTBI, HE BXOJISIINE B TIEPEUCHb AICKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTEeIbHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JUCIUMITJINHBI OBYYAIOIIMMHUCSA C UHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSMMU 310POBbBS

OcBoeHHE TUCIMIUIMHBI MHBATHIAMH H JIMIIAMH C OTPaHHYCHHBIMH BO3MOXXHOCTSIMU 3[JOPOBBSI OCYIIECTBIIICTCS C HCITONB30BaHUEM
CIICIMATIBHBIX TEXHHYECKHUX CPEJICTB M TOJI0 MH(OPMAIIOHHBIX TEXHOJIOTHH, IPEIOCTaBIAEMBIX PecypCHBIM ydeOHO-METOqHIECKUM
LIEHTPOM 110 00Y4EHHIO WHBAJIUIOB U JIUI] C OTPaHMYEHHBIMHA BO3MOXKHOCTSIMH 3710poBbs Yenl'VY 1o 3anpocy oby4aromerocs.

1. MoOWIBHBIE CHEIHAIBHBIC TEXHHYECKHE CPEIICTBA JUTS JINII C HAPYIICHUSIMH 3pSHHS: TOPTATHBHBIA KOMIBIOTEP C BBOJOM/BBIBOIOM
mpudToM bpaiins ¢ curTesatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ IporpaMMHO#i SkparHoro goctyna NVDA; aJekTpoHHbIe
YBEITMYHUTENH [UIs YIAJICHHOTO IPOCMOTPa; BHACOYBEINIHUTEIH IOPTATHBHBIE; TH(IIOMIIeep; HH(POBEIC TUKTO(OHBI.

2. MoOHJIBHBIE CHEIMAIBHBIC TEXHHYCCKHE CPEJCTBA JUIS JIMIl C HAapYyIICHHSIMH CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IOJS CO
BCTPOEHHON COBMECTUMOCThI0 ¢ FM-ycTpoiictBamu; paauokiaccel «CoHeT-PCM» ¢ mnepenaTdvkoM, 3aylIHbBIM HHIYKTOPOM U
WHIYKIMOHHON TeTiel; cucteMa MH(OpMaIMoHHas Ul cinabochblmaniyx rnepeHocHas «Vctok» A2 co BCTPOSCHHBIM IUICEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKYMEHT-KaMepa; IPOrpaMMHpPYEMbIC CITYXOBBIC annapaThl HHAWBHIYaIEHOTO MTOTBb30BAHMUSL.

3. AccucriBHbIe MH()OpPMAIIMOHHBIC TEXHOJOTMH: IMPOrpaMMHOE OOecreyeHrne DKPaHHOro JOocTyma ¢ cuHTe3oM peun NVDA;
MPOrpaMMBI SKPaHHOTO YBEIIMYCHHS; IIPOrPAMMBI PEYEBOTO CHHTE3a [UIsi KOMITBIOTEPOB ¥ HOYTOYKOB; IIPOrpaMMbl PEYEBOTO CHHTE3a
JULsI MOOHJIBHBIX YCTPOMCTB; 9KpaHHas KIIaBUATypa; SKpaHHAs JIyIIa.

Ilpr HEOOXOAMMOCTH M OOYYArOUIMXCS C HApyIICHUSAMH 3pCHHs Ha PabOYMx MecTax Uil MPOBENCHUS NPAKTHYCCKUX HIH
J1a00pATOPHBIX 3aHITHI YCTaHABIMBAETCA CIEIMAlIbHOE IMpOrpaMMHOE obecriedeHre (mporpamma peueBoil Hapuranmu NVDA,
peyeBble CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOnbie aymuropuu obecrieurBaeTcs OCCHPENATCTBEHHBIH IOCTYN JUIs OOY4YarolIMXCS HWHBAJIWAOB M OOY4YalOUIMXCS C
OIpaHWYEHHBIMH BO3MOXKHOCTAMH 3710pOBbi. B Kkaxmoll aymuropuu, rae oOydaioTcs HHBAJIMABI M JMI@ C OrPAaHHYCHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSI, IPETyCMaTPUBAETCS COOTBETCTBYIOLEE KOJINYECTBO MECT Ul OOYYAIOUIUXCS ¢ YUeTOM HapyIIeHUH HX
3J10pOBBSI.

Jn1st ocBOCHUS TUCLUIIMHBI MHBAIHUAAM U JIULAM C OTPaHHYCHHBIMHI BO3MOXKHOCTSIMU 3/10POBBsI IPEAOCTABIISCTCS JOCTYI K HEYaTHBIM
HCTOYHUKAM, UMEIOLTUMCS B HayuHOI 6ubarorexe Yenl VY, ¢ mOMOLIBIO ClIEHUATbHBIX TEXHUHYECKUX CPENICTB; IOCTYII K AJIEKTPOHHBIM
WCTOYHUKAM, TPEJACTABICHHBIM B (OpPME OJJIGKTPOHHOrO JIOKyMEeHTa B (QoHae HayyHoW OubOmmorekn Yenl'Y wim
JIEKTPOHHO-ONOIMOTEUHBIX CHCTEMaX, C IOMOLIbIO CIENUANbHBIX TEXHHYECKUX M IIPOrPAMMHBIX CPEACTB (pabouee MeCTO s
HE3psiYero TMOJb30BaTENsl C MPOrpaMMHBIM OOECIIEYCHHEM JKPAHHOIO JocTyna ¢ cuHre3oM peun NVDA, paGodee mecto ¢
KOMITBIOTEPHBIM POJUIEpOM 1 KiaBuaTypoil Clevy ¢ 60JbIIMMK KHOIIKAMH | C pa3/esarolIei KIIaBUIIN HAKIIAIKON).
Y4ueOHO-MeTOIMUEeCKHEe MaTepHaNbl Ul 00ydJaroIUXcs U3 YMClia MHBAJIUIOB U JIUI C OrPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3JJOPOBbS
IIPEOCTABIIOTCS B (hOpMax, alalTUPOBAHHBIX K OTPAaHUYEHUSIM HX 3A0POBbS M BOCIPUATHS HH(OPMALIIH:

Jns un ¢ HapyLeHUsIMHU 3peHUsT:

- B IIeYaTHOM ()opMe YBEITHMUEHHBIM HIPUPTOM,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B neyaTHOM opme mpudTom bpaiins.

Jns avn ¢ HapyIeHUsIMH ciryXa:

- B IIeYaTHOM (hopme,

- B (pOpMe DIEKTPOHHOIO JOKYMEHTA.

Jns avn ¢ HapyIeHUsIMU OTIOPHO-ABUTIATENILHOTO amnnapaTa:

- B IeYaTHOM (hopme,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH TIepedeHb MOXKET ObITh KOHKPETU3UPOBaH B 3aBUCHMOCTH OT KOHTHHI'€HTa 00yJarOIIHXCsl.

Jns THBAJIMIOB U JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI OCBOSHHE JUCIUILINHBI MOXKET OBITh YACTHYHO MITH MOTHOCTBIO
OCYIL[ECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMM IUCHUIUIMHBI MHBAIHAAMH M JHLIAMH C OTPaHMYEHHBIMH BO3MO)KHOCTSMH 370POBbSI UCIIONB3YETCSl MWHIMBUAYaTbHAS
pabota. Ilog WHIMBHIyanbHOH paboOTON TMOApasyMeBaeTcst ABe (HOPMBI B3aMMONCWUCTBUS C NperogaBaTeNieM: HHIMBUAyaJIbHas
yueOHast paboTa (KOHCYIBTalllH), T.€. JOMOTHATEIFHOE Pa3bsCHEHHE YIeOHOTO

© ®I'BOY BO «Uenl'V»




MUHOBPHAYKHM POCCUN

@v (DeﬂepanLHoe TOCYyIapCTBEHHOC 6IOII)KCTH06 O6pa3OBaTeHBHOG

YUpEKAEHHUE BBICIIEro 00pa30BaHuUs
«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabovast mporpamma mucrumuiHs! "KpructammoxuMust” 1o HalpasIeHHIO TOATOTOBKH (CIEIHaTbHOCTH)
"dyHpamMeHTaIbHAs U NPUKIIaIHAs XUMUS' HanpaBleHHOCTH (npodmtio) Opranmdeckast 1 GHOOpTaHUIecKass XUMUS crp. 15
OI'BOY BO «Henl'V»

MaTepHalla ¥ yriyOIeHHOe M3ydeHHE MaTepuaja ¢ TeMH OO0YyYalOIIMMHECS, KOTOPBIE B 3TOM 3aHHTECPECOBAHbBI, U MHAWBHAYaJbHAs
BOCIIUTATENbHAS pabora. MHOWBUAyanbHBIC KOHCYIbTAlMM HAIPABIECHbl HAa WHIWBUIyaJM3alMI0 OOYYCHHS M YCTAHOBJICHHIO
BOCIIMTATEIbHOIO KOHTAaKTa MEXAY IIpenojaBaTe]eM M OOydyarolUMCs HHBAIWAOM WIM OOydaromMMCS C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 37I0POBbSL.

IIpu npoBeeHU NpOLENYPhI OLIEHUBAHUS PE3YIbTATOB O0YUEHUS HHBAIUIOB U JIUL] C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbsI 110
JUCLUIUIMHE OOECIEeUUBAETCSl BBIIOJIHEHHUE CIEAYIOIIUX [ONOJHUTENbHBIX TPEeOOBAHUM B 3aBUCUMOCTH OT HMHAMBUIYaJbHBIX
0COOEHHOCTEH, 00y4arOIIUXCSL:

a) MHCTPYKIUS TI0 MOPSIKY HPOBEICHUS MPOIEAYPHl OLCHUBAHHS HMPEJOCTABIICTCS B JIOCTYNMHOH (opme (YCTHO, B NMMCBMEHHOH
¢dopme, B nucbMeHHoH (opme mpupToM bpailiis, ycTHO ¢ UCIONB30BAHUEM YCIYT CYpAOIEPEBOIUHKA);

0) mocrymHas QopMa NpeIOCTaBICHHS 3aJaHHH OICHOYHBIX CPEICTB (B NeyaTHOW ¢(opMe, B NMEYATHOH (opMe YBEIHUCHHBIM
mpudrom, B nedaTHolt Gpopme mpudTom bpaiins, B popme 31€KTPOHHOrO JOKYMEHTA, 3aJaHUsl 3aUUTHIBAIOTCS ACCUCTEHTOM, 3aJaHUs
MPENOCTABIAIOTCS C MCTIONB30BAaHUEM CYPIONIEPEBOIA);

B) AocTynHas (opMa MpefoCTaBICHHsS OTBETOB Ha 3alaHMs (IIMCbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIBIOTEPE, MHMCbMEHHO
mpudTom bpaiins, ¢ HCMOAb30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

IIpu npoBeseHuy NpoLEypbl OLEHUBAHUS PE3YAbTATOB 00YUYEHHsI MHBAJIUIOB U JIHUI C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI
[IpeycMaTpUBAETCsI HCIIONb30BAHUE TEXHUUECKUX CPENICTB, HEOOXOAUMBIX UM B CBA3U € UX MHAUBUAYATIbHBIMH OCOOEHHOCTSIMU. DTH
cpencTBa MoryT ObITh IpenocTaBiieHbl YenlyY miim MOryT HCTIONB30BaThCsl COOCTBEHHbIE TEXHUUECKUE cpeacTBa. [Ipu HeoOxonumocTH
MHBAJIMJAM U JIMLAM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI IPEJOCTABISETCS JOIIOIHUTEILHOE BpeMs IS IOATOTOBKY OTBETa
Ha 3aJaHusl, IPoLeAypa OLIEHUBAHUS PE3YJIbTATOB OOYUECHHUS 10 JUCLUILIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAlloB.

IIpoBenenue mpouenypbl OLEHUBAHUS PE3YIbTAaTOB OOYUCHHS WHBAJIMIOB U JIMI C OrPaHMYEHHBIMU BO3MOXHOCTSIMM 37I0POBbS
JOITYCKAeTCsl ¢ MCIONb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.
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