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Kpucrannoxumus
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04.05.01 @ynoamenmanvnasa u NPUKIAOHAA XUMUSA
Xumua mamepuanoe
Kpucmannoxumusn

2023 2.n.

ouHasn popma odyueHusn

Paobouan npocpamma npakmuku 00006pena u peKkomeHoosana:

[IpopexTop no yuebHoit pabote yTBepxaeHo 26.06.2023  B.E. ®enopos

Y4eHBIM COBETOM XHMHYECKOI'O (bal(y.HBTCTa

[Ipotokon 3acenanust Ne 13 ot 23.06.2023

IIpencenarens YueHoro coera

XUMHYECKOro (pakynbTeTa COIJIaCOBAaHO B. A. bypmuctpos

3acedanuem KagheOpvl Xumuu meepoo2o mena u HAHONPOUeCccos

ITporokon 3acenanus Ne 14 ot 14.06.2023

3aBenyrommii kadenpoi COTIJIaCOBaHO E.A. benas

ABTOp (COCTaBUTEIb) N.H. KoBanen

Cmpykmypa paboueii npozpammul coomeemcmeyem npukasy pekmopa @PIb0y BO
«Uenl'Y» om «13» anpensa 2021 2. No 247-1



MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHE BBICIIEr0 00pa30BaHU

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

Pa6ouas mporpamma mucrmmuinHsl "KpuctamioxuMus" 1o HanpapiIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)

"®yHnpaMeHTaNbHAS ¥ NPUKIaHAs XUMUS' HanpasleHHOCTH (npodmwto)  Xumus MarepuanoB @ITBOY BO «Henl Y» crp. 2

Copepxkanue

1. Ilenu ocBOEGHMS AUCITUTLIIUHBI

2. Mecto nuciuruinsel B cTpykType OIIOIT

3. Komnerenuuu oby4arorierocsi, GopMupyeMbie B pe3yJIbTaTe OCBOCHUS JUCIUILIAHBI
(Momymst)

4. O6beM AUCIUTUTUHBI (MOJTYJIS)

5. CTpyKTypa U coAep:KaHue AUCIUTIIUHBI (MOTYJIs)

6. ®OH/T OIICHOYHBIX CPEICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS U HHBIC MaTEPHAIIBI JIS TEKYIIEH aTTeCTalluK
6.3. TunoBbIe KOHTPOJILHBIC BOMPOCHI U 3aJIaHKS JJIsl TPOMEKYTOUHOU aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YaeOHO-MeToau4YecKoe U HHPpOopMaIMOHHOE 00ecTiedYeHUE JUCITUTTMHBI (MOTYJIs)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuennb nHPOPMAIIMOHHBIX TEXHOJIOTUN

8. MaTepuanbHO-TeXHUYECKOE 0OecreueHne JUCITUTUTMHBI (MOTYIIs)

9. Meroaunueckue ykazaHus 1Uisi 00y4aroIIUXCsl IO OCBOEHUIO TUCUHUIIITUHBI (MOIYJIs)
10. CriennanbHble YCIOBHUS OCBOCHMSI TUCIUILTHHBI 00yYaIOIIUMHUCS C HHBAJIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 30POBbS
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MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

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

Pa6ouas mporpamma mucrmmuinHsl "KpuctamioxuMus" 1o HanpapiIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)

"®yHnpamMeHTaIbHAs U MPUKIaHas XUMUs' HanpasieHHocTH (mpodmmo)  Xumus Matepuaios @PI'BOY BO «Henl'Vy» crp. 3

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

LICJ'IL}O npernoaaBaHusA JUCHUIIIUHBI ABJIACTCA (bOpMHpOBaHI/IC Y CTYACHTOB OCHOBHBIX HpeI[CTaBJ'[eHI/Iﬁ O CUMMCTPHUHU 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 O6y‘{€HI/I$I O JUCHUITIMHE HAallpaBJICHBI HA JOCTUXKCHUE NHAUKATOPOB KOMHCTCHHHﬁZ

VK-4.2. JleMOHCTPHPYET YMEHHE IIPHUMEHSATH COBPEMEHHBIC KOMMYHHKATHBHBIC TEXHOJIOTHH  JUIS aKaJEMHYECKOro 1
po(heCCHOHANTEHOTO B3aMMOJICHCTBHS B CHTYAIlMH YCTHOH M MMCEMEHHOW KOMMYHHKAIIMH, B TOM YHCIIEe HA HHOCTPaHHOM (BIX)
A3bIKe(ax)

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

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII

IMuxn (pazgen) OITOIT: 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 NpuMeHATHh COBPEMEHHbIe KOMMYHHMKATHBHbIE TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPaHHOM(BIX) fi3bIKe(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 M YCTHOH (hOpMe C HCIONB30BaHIEM XUMHYECKON TEPMUHOIOTHH.

OIIK-3: Cnioco0eH NpUMEHSITh pacuyeTHO-TeopeTHYeCKHe MeTObI JJIsl H3y4eHHsI CBOICTB BellleCTB U MPOLECCOB € UX
y4acTHeM, HCTIO/Ib3ysl COBPEMEHHOE MPOrpaMMHOe odecriedyeHre U 0a3bl JaHHBIX PO eCCHOHATBLHOT0 HA3HAYEHUS

3HaTh:

OCHOBHBIC IIPUHIOMITBI 1 3aKOHOMEPHOCTHU KPUCTAJIIIMYECKOr0 CTPOCHUS BCIIIECTBA.

YMmeTh:

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

Buaagern:

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

© ®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 HalpaBiIeHHIO HOATOTOBKY (CIEIHAIEHOCTH)
"®yHpaMeHTaIbHAS ¥ NPUKIaIHAs XUMUS' HanpasieHHOCTH (npodmto)  Xumus MatepuanoB GITBOY BO «Henl'V»

cTp. 4

B pe3syJibTare ocBOeHMs JMCHUIIIMHBI 00Y4aIOLIUICS JOKEH

3.1{3naTsn:

3.1.1|OcHOBHBIE 3aKOHBI U TIOHATHS TOYEYHON CUMMETPHH;

3.1.2|OCHOBHBIE 3aKOHBI U IIOHSTHUS IPOCTPAHCTBEHHOH CUMMETpPUY;

3.1.3]OcHOBHBIE BU/Ibl KPUCTAIIIMYECKHX CTPYKTYp IPOCTHIX BELIECTB;

3.1.4| TeopeTnueckue OCHOBBI KPUCTAIIOXUMUY;

3.1.5|OcHOBHBIE BU/IbI MOJIEKYIISIPHBIX CTPYKTYD;

3.1.6]/OCHOBHBIE IOHSTUS PEHTTeHOrpadHH;

3.1.7|McToyHnKH ¥ METO/IBI TIOMCKA UH(OpMAIMK O KpHCTaJlIax.

3.2|Ymern:

3.2.1|Hcnonp30BaTh 1 MPUMCHSATH 3aKOHBI U ITOHATUS AU CHUIIIINH;

3.2.2|OnuchIBaTh KPUCTAJUINYECKUE CTPYKTYPBI;

3.2.3|BeInonHATh cTaHgapTHBIE JeHCTBUS (Knaccu(UKanus KPUCTAUIMUECKUX CTPYKTYP.) C yIETOM OCHOBHBIX ITOHSATUH U

06LLII/IX SaKOHOMepHOCTCﬁ, peuaTh TUIIOBBIC yl{e6m,le 3aJa4u 110 KpUCTAJUIOXUMHH;

3.2.4|Vicnonb3oBath ypaBHeHue Bynbda-bparra, Ypasuenus Jlays.

3.25

3.3|Bnanern:

3.3.1|O6nanaHust METOAUKON OMUCAHUS KPUCTAIUIMUECKUX CTPYKTYD;

3.3.2|OcHOBHBIMU METOJIaMH OIUCAHUS CTPYKTYD;

3.3.3|PaboTsI ¢ yueOHOIi JTUTEPATYPOii 10 OCHOBHBIM KPHCTANIOXUMHHU;

3.3.4|O6nananus METOJMKON MHAULIUPOBAHUS KyOUUECKUX CTPYKTYP

4. OFBLEM JUCOUILIMHEBI (MOIYJIS)

O6Lwasn TpynoeMKoCTb 33ET

Yacos 1o yueOHOMY 1uiany : 108 Bune! kouTpons B cemecTpax:
B TOM YHCIIE :
ayJAMTOpHbIC 3aHATHS : 42 JK3aMEHbI 6
camocTosTeabHas pabora : 21,6
4acoB Ha KOHTPoOJib : 36
KoHTakTHas pabdora: 50,4

UKP: 8,4

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 1IeNH 1 3a1a4. CBSI3b C APYTHME 6 1 JIT.1 JI1.2 J11.3
Haykamu. /JIex/ JI1.4J12.1 J12.2 J12.3
2132333435
1.2 Onepanuu 1 37eMeHTh cuMMeTpur. Onepaniy CHMMETPHN U HX 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 TeOpUH TPpyMIL. TodedHbIe TPYIITBI 6 4 JI1.1 J11.2 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
2102333455
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Pa6ouas nmporpamma mucrmruinesl "KpucramioxuMus" 1o HanpapIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)

"®ynpaMeHTaNbHAS U NPUKIaIHas XUMUS' HanpaBieHHOCTH (npodmwto)  Xumus MarepuanoB PI'BOY BO «Henl Yy ctp- 5
1.5 Omnepanuu U 3J€MEHTHI CHMMETPHU. ONlEpallii CUMMETPUU U X 6 0,3 JI1.1J11.2J11.3
B3aumoneiictaue /MKP/ JI1.4J12.1 JI2.2 JI2.3
J12.4
0132333435
1.6  |I'pynnsl cuMMmeTpuu. DneMeHThl Teopuu rpymn. TodeuHsle rpynmbt 6 0,3 JI1.1J11.2J11.3
cummertpun. Knaccndukanus Hlendmmca u I'epmana-Morena. /IKP/ JI1.4J12.2 J12.3
0132333435
Pa3gen 2. CuMMeTpHsi KPHCTAINYECKON PelIeTKH
2.1 Kpucrammueckas perierka. TpaHCISLIMOHHAS CUMMETPHUS U 6 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 31€MEHTHI CUMMETPUU U 6 4 JI1.1J11.2J11.3
ux B3auMozeicteue. IIpocrpancTBeHHble rpynbl. /JIex/ JI1.4J12.2 J12.3 J12.4
01333435
2.3 CumMerpus Kpuctamdeckoil pererku /Cp/ 6 2 JI1.1J11.2J11.3
J11.4J712.2 J12.3 J12.4
0132333435
2.4 Kpucrannuueckas pemierka. TpaHCIAIMOHHAS CAMMETPUST | 6 0,3 JI1.1 J11.2 J11.3
KpHCTAJUTMYECKas pelieTka. DieMeHTapHas suelika. Pemmerku bpasa. /MKP/ JI1.4J12.2 J12.3 J12.4
2132333435
2.5 IIpoctpancTBeHHBIC TPYIIBI cCHMMETPUH. OTKPBITHIE 3JIEMEHTBI CHMMETPUH U 6 0,3 JIT.1J11.2J11.3
ux B3aumozerictaue. [Ipoctpancreennsie rpymmsl. /MKP/ JI1.4J12.2 J12.3 J12.4
0132333435
Pazges 3. Kpucrasinyeckue cTpyKTypbl MeTA1I0B
3.1 Kpucrannuueckue cTtpykrypsl MetaiioB. CTpyKTypbl MeTaiuioB. [TnoTHeiiime 6 4 JIT.1J11.2 J11.3
IapoBbIe yrnakoBkH. /JIek/ JI1.4J12.2 J12.3 J12.4
2132333435
32 Kpucrannuueckue crpykrypsl Meraiios /Cp/ 6 2 JIT.1J11.2 J11.3
JI1.4J12.1 J12.2 J12.3
2.4
2132333435
33 Kpucrannuaeckne ctpykTypsl MeTaiioB. CTpyKTypbl MeTauioB. [ moTHelimme 6 0,3 JIT.1 JI1.2 J11.3
mapoBbie yrnakoBku. /KP/ JI1.4J12.2 J12.3 J12.4
2132333435
Pazgen 4. Kpuctajimyeckne CTPYKTYpPbl HEMETAJNIMY€CKUX MPOCTHIX
BellleCTB
4.1 Kpucrannudeckre ctpykTypsl HemeTamioB. OCHOBHBIE BHIIBI 6 4 JI1.1 J11.2 JI1.3
HEMETAJLTHUECKUX CTPYKTYD. /JIek/ JI1.4J12.2 J12.3 J12.4
2132333435
4.2 Kpucranmudeckue CTpyKTypbl HEeMETAJIUTMYECKUX MPOCThIX BemecTs /Cp/ 6 2 JIT.1 JI1.2 J11.3
JI1.4J12.2 J12.3 J12.4
2132333435
4.3 Kpucranmmueckue cTpyKTypbl HeMeTaiioB. OCHOBHBIE BUABI 6 0,3 JI1.1J11.2J11.3

HEeMeTaJUT4IeckuX cTpykTyp. /MKP/

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

Paspen S. Kpucrajaiuyeckue cTpyKTypbl OMHAPHBIX M TPOHHBIX
coeTUHEeHU I

© ®I'BOY BO «Uenl'V»
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5.1 Kpucrayummyeckue CTpyKTypbl OMHApHBIX U TPOHHBIX coearHeHHH. OCHOBHBIE 6 4 JI1.1J11.2J11.3
BUJIBI CTPYKTYpP C HOHHBIM THIIOM CBsi3H. /JIex/ JI1.4J12.2 JI2.3 J12.4
0132333435
5.2  |Kpucrammdeckne CTpyKTypbl OMHAPHBIX U TPOHHBIX coennHeHuit /Cp/ 6 2,6 JI1.1J11.2J11.3
JI1.4J12.2 J12.3 J12.4
0132333435
5.3 Kpucrannuueckue cTpyKkTypbsl OMHApHBIX U TPOHHBIX coeHeHnH. OCHOBHBIC 6 0,3 JIL.1J11.2J11.3
BHUJIBI CTPYKTYpP C HOHHBIM THIIOM cBsizu. /MKP/ 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 6 4 JIL.1J11.2J11.3
CTPYKTYp CO CMEIIAHHBIM TUIIOM CBsI3H. /JIex/ JI1.4J12.2 J12.3
0132333435
6.2 CTpoeHue KpUCTaJNIOB CO CMEIIaHHBIM THIIOM CBsi3u. /Cp/ 6 2 JIL.1J11.2 J11.3
JI1.4J12.2 J12.3 J12.4
0132333435
6.3 CTpoeHue KpUCTAJIOB CO CMEIIaHHBIM THIIOM CBSI3U. OCHOBHBIC BUJIBI 6 1,9 JIT.1J11.2J11.3
CTPYKTYp CO CMeIIaHHbIM TUIIOM cBsi3u. /MKP/ JI1.4J12.2 J12.3 J12.4
0132333435
Pazges 7. CTpykTypa MoJIeKYISAPHBIX KPUCTAJLJIOB.
7.1 CTpyKTypa MOJNEKYJISPHBIX KpUCTALIOB. OCHOBHBIE BUIIBI CTPYKTYP C 6 4 JI1.1J11.2 J11.3
MOJIEKYJIIPHO# pemeTko. /JIek/ JI1.4J712.2 J12.3
2132333435
7.2 CTpyKTypa MOJNEKYJISpPHBIX KpucTayuios. /Cp/ 6 2 JIT.1J11.2 J11.3
J11.4J12.2 J12.3 J12.4
2132333435
7.3 CTpyKTypa MOJNEKYJISPHBIX KpUCTAIOB. OCHOBHBIE BUIIBI CTPYKTYP C 6 2,2 JIT.1J11.2 J11.3
MoJeKyisipHO# peretko. /MKP/ JI1.4J12.2 J12.3 J12.4
2132333435
Pazpnen 8. Pentrenorpadgus kpucraiios.
8.1 Pentrenorpadus kpucraymio. Judpakiyst peHTTEHOBCKUX JTy4deH. 6 4 JIL.1J11.2 J11.3
PeHTreHOCTpYKTYpHBIH U peHTreHO(a30BbIi aHau3. /Jlex/ JI1.4J12.2 J12.3 J12.4
2132333435
8.2 Pentrenorpadus kpucramios. /Cp/ 6 6 JIL.1J11.2 J11.3
JI1.4J12.2 J12.3 J12.4
2132333435
8.3 Pentrenorpadus kpucraymios. Audpakiys peHTTeHOBCKUX JTy4deH. 6 2,2 JIT.1 JI11.2 J11.3
PentreHocTpykTypHbIi 1 peHTreHoda3oBbIii ananus. /MKP/ JI1.4J12.2 J12.3 J12.4
2132333435
Paznen 9. Dx3amen
9.1 Ok3aMmeH /Dk3aMeH/ 6 36 JI.1J11.2 J11.3
JI1.4J12.1 J12.2 J12.3
01032033

6. ®OHJI OHEHOYHbIX CPEJICTB

© ®I'bOY BO «Henl'V»
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6.1. IlepeueHb BH/IOB OLICHOYHBIX CPEJCTB

Tecr;
KonTtponbHas padora;
Bomnpocsl k 3k3aMeHy.

6.2. TunoBbie KOHTPOJIbHBIC 32/TaHUAI U UHBIC MaTEPUAJIBI I TeKy].lIeﬁ aTTeCTanun

Tect Nel Bapuanr 1

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

0) nuxiopMeraHa

2. CeMeiCTBO HEMOIBIKHOTO KOHYCa: OCOOCHHOCTH, 3JIEMEHTHl CHMMETPHH.

3. KakoMy cuMMeTpHYecKOMy IpeoOpa3oBaHHIO COOTBETCTBYET MATPHIIA:

(100

0-10)

00-1)

4. Jlns rpymnel ciMMeTpHH 4/mmm Ha crepeorpadyecKkoil TPOeKIMy n300pa3nuTe 00IyI0 MPaBHIIEHYIO CHCTEMY TOYeK (000
CHCTEMY DKBHBAJICHTHBIX TIO3HUIINH), 3aMMUIITUTE KOOPIMHATHI TOUCK.

5. 3epKanbHO-TIOBOPOTHAS OCh (0003HaUCHHE, CHCTBHE, COOTHOIICHUE C HHBEPCHOHHOI OCBIO).

6. Kakoe MUHUMAIbHOE YHCIIO AaTOMOB MOYKET BXOAUTh B MOJICKYJTY TPYIIITBI CHMMETPHH .

Tect Ne2 Bapuanr 1

1. CKoJBKO aTOMOB MPUXOAMTCS Ha dneMeHTapHyto sueiiky [HK:1; 2; 3; 4; 8?
2. K xaxoif CHHTOHUM OTHOCHUTCS TIPOCTPAHCTBEHHAs rpymna cummMerpuu 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 3JIeMEHTOB CHMMETPHH OTCYTCTBYET B IIPOCTPAHCTBEHHOM TpymIie cuMMeTpuu 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 CKOJIB3SIIEr0 OTPa)KEHHs CO CABUIOM BAOJb JHATOHAIN

d) ueHTp uHBEpCHU

€) OCh 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) [T10CKOCTh CHMMETPUYHOCTH

e) Llentp unBepcun

7. Tun koopAMHAIIMOHHOTO ToH3pa nona Mg2+ B MgO (ctpykrypHsiit Tun 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

€) IDTOTHOCTh 00ENX MOAN(HKAINHA OTUHAKOBAS

f) HenB34 cka3aTh OJHO3HAYHO

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 3JIEMEHTapHOM SUeHKH IepOBCKUTA.

ITpumep KOHTPONBHBIX paboT

Bapuanr 1

1. Mosnekysa CIF3 no TouedHo# rpymme cumMMmeTprn oTHOCUTCs K C2v. [IpencTaBuTh CTPYKTYPHYIO (POPMYITY MOJIEKYJIbI M PACIIHCATh
PAacIIOJI0KCHHUE IEMEHTOB CUMMETPHH.

2. B kpucramunyeckoii ctpykrype coctaBa AXxByC6 atombl C 00pa3yroT MIIOTHEHIIYIO IIAPOBYIO YIAKOBKY. ATOMBI A 3aHUMAIOT 2/3
TETPadIPUYECKUX MTYCTOT, a aTOMbI B — 1/3 okTasapuyueckux mycToT. HaiiTu X 1 y, a Takke CTerneHb 3aroHeHUs PEIICTKH.

3. B runorernyeckoii mosnekyne AxBy cummerpun D3d atomsl A HaxoasTcst Ha ocsix C2, atombl B — B o0mieid no3unun. Kakosa
(dbopMya MONEKYIIbI, €CIIH aTOMBI KaXKA0I0 COPTa 3aHUMAIOT TOJIBKO OJHY CUCTEMY SKBUBAJICHTHBIX ITO3UIMN?

4. TlapameTp KyOuuecKoii staeiiky amoMoKanueBsix kpaciio KAI(SO4)2 IxH20 pasen 12.13 A, Z=4. TInotrocTs KpucTamios 1,75
r/cM3. Haiiti Konu4ecTBO MOJIEKYJI 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 MOEKYIBI, €CIM aTOMBI Ka)KI0r0 COPTa 3aHUMAIOT TOJIBKO OAHY CHCTEMY SKBHUBAJICHTHBIX ITO3MIIMN?

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. HaiiTi X U y, a Taxoke CTEeNeHb 3al0IHEHNS PeIeTKH.

3. Haiiti pe3ynbraT YMHOKEHHS CICAYIOIIMX CUMMETPUIECKUX onepanuii (myrem nepeMHoxeHus 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 GopMyITy raloreHua.

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 AJIIEMEHTHI CHMMETpUr. B3anMonelicTBre onepannuii CHMMETPHUH.

1.2 I'pynma onepanuii CAMMETPHH, TOPSIOK TPYIIIBL, TOATPYIIIA.

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

1.4 Kareropuu u cemeiicra Toueunsix rpymi o lllenduucy u I'epmany-Moreny. ToueuHble TPYIIIBI TEOMETPHUYECKUX QUTYDP H
MOJIEKY.

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

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

2. CumMeTpusi KpUCTAILUTHIECKON PEIIeTKH

2.1 TpaHCHAMOHHAS CUMMETPHS M KPUCTAJUTMUYECKas PEIIeTKa, apaMeTphl JJIEMEHTapHO# sueiiku. Kpucramiorpaduueckue u
HEKpHCTAJUIOrpapIecKre 3aKPITHIE AIEMEHTHl CHMMETPHUH.

2.2 CHHTOHHH, TOJIO3IPUIECKHUE TPYIIIBI, KpHCTaJuTorpaguiaeckue Kiacchl. [[pHMHUTHBHBIC H IICHTPUPOBAHHBIE PEIIETKH; KIIACCHI
(pemerkn) Bpase. MHmeKkchl HanpaBIeHHi U MIIOCKOCTEH B peIeTKe.

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 TPYIIITBI, KX CHMBOJEI 10 ['epMany-MoreHy, cBs3b ¢ KpUCTAILIOrpadUuecKuM KIacCoM.
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CumMopdHbIEC 1 HECUMMOP(HBIE TPYIIIBL.

2.6 CucTeMbl SKBUBAJICHTHBIX TIO3ULIUH (OpOHUTHI) MPOCTPAHCTBEHHBIX IPYIII, KPATHOCTH OOIIECH TTO3UIIUH.

2.7 I'padyku pOCTEHIINX TPYIIT HA3IIUX U CPESAHUX CHHIOHHI: VIHTepHAIIOHATBHBIE TAOIHIIBI ¥ COJCPIKAINAsACS B HUX HHPOpMAIHs
0 IIPOCTPAHCTBEHHBIX IPYIINAX.

3. Kpucramnuueckue cTpyKTypbl METaJITIOB

3.1 CTpyKTypbl METAJJIOB: IUIOTHBIE U IJIOTHEHIINE IIAPOBbIE YIIAKOBKH Ha ruiockocTd 1 B mpoctpadctse (11K, I, OLIK, I'TIY, I'lIK)
C IpUMepaMy METaJIJIOB;

3.2 Bunsl ¥ pa3Mepsl MyCTOT B MIAPOBBIX YIAKOBKAX.

3.3 IonmumopdHble MoaudUKaLINY KeIe3a MHOIOCIOMHbIE IapoBble ynakoBku (La, Sm).

3.4 HckaxkeHus INIOTHEHIIMX yIAKOBOK 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 TIpUHIUIBI CTPOCHUS MPOCTHIX BEIIECTB - HEMETAIOB: KOBAJICHTHBIC U BaH-JICP-BaallbCOBBI B3aUMOJICHCTBHSI, MOTHBBI
PacHoNoXKeHUs: AaTOMOB B KpUCTalIe (OCTPOBHOM, LIENIOUEYHbIH, TpYOUaThIH, CIIOMCTBIH, KapKacHbIil).

4.2 Anmnorponusi, HoIUMOpGU3M U U30MOPYU3M, IOTUTUIIEL B HEMETAJIaX.

4.3 CtpykTypsl aJiMa3a, JOHCICHINTA, a- U b-rpaduTa, QyiuiepeHoB, HaHOTPYOoOK; Si, Ge, _I- u _I-Sn, KpucTamIn4ecKux HHEPTHBIX
ra3oB.

4.4 MoTHBBI U3 aTOMOB B KpUcTajliax 6ey1oro, 4epHoro 1 ¢puosieToBoro pocdopa, KeaToro 1 ceporo As, poMOHIecKo 1
MOHOKJIMHHOM cepbl S8, npyrux Moxudukamii Sn (poMO03ApHuecKoii cephbl), IIIACTUUIECKON 1 BOJIOKHUCTON Cepbl, KPACHOTO U CEPOro
Se.

5. Kpucramnuieckue CTpyKTypbl OMHAPHBIX U TPOHHBIX COCTUHEHHI

5.1 BuHapHbIe COeMUHEHHS, TOCTPOSHHBIE MO MPUHITUITY TUTOTHOH YIAaKOBKH aHHOHOB C KATHOHAMH B TycToTaX. FIOHHBIE
KPHCTAJUIOXUMHUYECKUE PaJIYCHI.

5.2 Crpykrypusbie Tunbl 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 [Nonumopdusie monudukamuu 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 KOOpAUHAIIMOHHBIE TOMHAAPHI (K.4. 4, 5, 6, 8,9, 10, 12) 1 cTpyKTYpHBIE MOTHBBI (OCTPOBHOM, IICIIOYEYHBIH,
JICHTOYHBIH, CIIONCTBIN, KAPKACHBIH) B OMHAPHBIX COCIMHCHHUSX.

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

6. CTpoeHHE KPUCTAIJIOB CO CMEIIAHHBIM THITOM CBSI3H.

6.1 CtpoeHue KIaTpaToB ¥ Kpuctautoruapatos. ['uaparusie kietkn B HPF6+6H20 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 crpykryp KCl04, K2PtCl6, CaCO3 (kanbuut), MIMIII(SO4)2-12H20 (kBaciibl) IO aHAJIOTHH 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 TeTpasapruieckux ¢pparmenToB 304 ¢ oOmumu BepiinHaMu. [[pHHIMIIBL CTPOESHUS
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 AiieMeHToB-opranoreroB: C, H, O, N, F, Cl, Br. Atom-atoMmHbIe
MOTEHIMAIBI ¥ IPUHLMII IJIOTHOH YIAKOBKU MOJIEKYJ B OPTaHUYECKON KPUCTAJUIOXUMHHU, KO3()(OUINEHT YITaKOBKH, MOJIEKYIISIPHOE
KOOPAMHALMOHHOE YHCIIO.

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

7.3 PacnipenieneHue IMTaHI0OB B KOOPIMHAIIMOHHOM chepe MeTallla B KOMIUIEKCHBIX U METAJIOOPTaHUUECKAX COSTUHEHHSX.

8. Perrtrenorpadus KpucTasioB.

8.1 Tudpakiusi peHTTeHOBCKOro U3IydeHus Ha kpucraie. @opmyna Byneda-bperra. MexXII0CKOCTHBIE PACCTOSHUS U HHACKCHI
Musinepa, noHsitue 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. IHTerpaibHbIC HHTCHCHBHOCTH PE(PICKCOB M KOMIICKCHBIE CTPYKTYpHBIC aMIUTUTy 161 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 nepeceueHU IOBOPOTHOM OCH 6 ¢ NEPIEHAUKYIISPHOM € IIIOCKOCTBIO 36pKaJIbHOTO OTPaXKEHHUS MOSBIISIETCS:
a) OCb CUMMETpPHUH 2, 0) LIECTb OCel CUMMETPUH 2, B) LIEHTP UHBEPCUM, I') IIECTh IIOCKOCTE CUMMETPUU.

5 BunTOoBas OCh: OnpeaAciICHucE, o0o3HaYCHUE.

6 K xakum crpykrypseiM TuniaM HE npumenstor mozens ITIITY.
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 onieHuBaHus

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 MOJHBIM, KPATKUN U MPaBHJIBHBII OTBET, MAaTEPHA H3JI0KSH XUMUYECKH TPAMOTHBIM s13bIKOM. CTYJCHT BllasieeT
TEPMHUHOJIOTHEH U HOMEHKJIATYPO, UMEET NpecTaBlIeHHEe 00 0COOCHHOCTAX TBEpAO(a3HBIX B3aHMOICHCTBHUIA, yMEeT IPHUMEHSTh
3aKOHBI XUMHH JIJIsl OOBSICHEHHSI KOHKPETHBIX SIBJICHUH, YMEET CPaBHUBATh, 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 XMMUYECKON TEPMHUHOJIOTUEH M HOMEHKIIATYPOH, JOIYyCKaeT rpyOble OINOKH
B HCTOJIKOBAaHHH U YIIOTPEOJCHNN XUMHYECKHUX MOHATHIL. CTyACHT He OTBETHII Ha BOIIPOC, TUOO OTBET MOIHOCTHIO HEBEPHBIIL.
HToroBas OLieHKa CTaBUTCS 110 CyMMe OaIlIOB:

"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 JinTEpaTypa

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: yue6Hoe 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, rog| 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
JI2.3 |3opkuii IT. M., CumMeTpus MOJIEKYJ ¥ KPUCTAJUIUUECKUX CTPYKTYP Mocksa:
Iopaii-Komui M. A. Wz narenscTBO
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. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIST)

I[J'IH peanmm3any JMCUHUIIIMHBI UCITIOJIb3YIOTCS y'-IC6HI>IC AyAUTOPUU 1A IIPOBCACHUA 3aHATUN JICKIIMOHHOI'O THUIIA, 3aHATUH
CEMHHApPCKOT'0 TUIIA, 'PYINIIOBLIX U HHAWNBUAYAJIbHBIX KOHcyﬂbTaHHﬁ, TCKYIICTI'O KOHTPOJISA U HpOMe)KyTO‘-IHOfI aTTeCTallim, a TaKXKC
TNIOMCIHICHUA ]I CaMOCTOSITEILHOM pa6OTLI.

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
1ocoOu (1eMOHCTpallOHHbIM HabOp aTOMOB, TabauLa MeHeneeBa, TabIULa paCTBOPUMOCTH, HIIEKTPOXUMUYECKHUN psift
HaNpsDKEHUs] METAJLIOB)

[Tomerienus i CaMOCTOATEIbHONW pabOThl 00YYAIOLIMXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOW C MOJKIIOYEHHEM K CETH
"NuTepHeT" 1 00ecredeHreM JOCTYIa B AIEKTPOHHYI0 HHHOPMAITHOHHO-00pa30BaTENbHYIO CPEAY 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 Mozerneil KpucTaaiMueckux peierok, MyabTumenuitnas npe3eHTalus), MylIbTHMEeIUiHOe
HMHTEpaKTUBHOE 000pyHOBaHNe: MyabTUMeUIHHbIH npoexTop EPSON1720, sxpan ¢ anekrponpusogom Lumen; akTuBHas
akyctuueckas cucrema Microlab solo-6¢, mepcoHabHbIM KOMIBIOTEP € 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 IPOBEICHNUS 3aHATUH CEMMHAPCKOro THIIA, AJIsl IPOBEAEHUS TPYIIIOBLIX KOHCYIbTalUH,
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)

ITIO «AntuBupyc Kacnepckoro» (JIunenzuonnsiii norosop Ne 1013/K-2773 or 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 [TK ¢ JIMIIEH3HOHHBIM MTPOrPAMMHBIM 00SCIICUCHHEM.
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 mis BY30B. JIunieH3un 6eccpodHbie.

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 or 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 OBYUYAIOIIMXCSI IO OCBOEHUIO IMCLIMIIINHBI (MOIYJIST)

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 aHAIU3UPOBAThH MONy4eHHYI0 HH(popMaLio. DopMupoBaHHe TAKOTO YMEHHS IIPOUCXOAUT B TEUEHHE BCETO
neprozia 00y4eHHUs uepe3 MOAr0TOBKY K JIAO0PaTOPHBIM, CEMUHAPCKUM, IPAKTUUECKUM 3aHATUSM. [IpH 5TOM camocTosiTensHas paboTta
CTyZIeHTa UIPpaeT BaXXHYIO POJIb B XO/I€ BCEro yueOHoro npouecca. IIpu n3ydeHHH IUCHUILIMHBI OCHOBHYIO 0JII0 OTBOJMMOIO Ha
CaMOCTOSITEIIbHYIO pab0Ty BpeMeHH 3aHUMAaeT paboTa ¢ KOHCIIEKTOM JICKIIUH, y4eOHUKaMH, Y4eOHBIMU ITOCOOMSAMHU U METOTUUECKUMHU
yKa3aHUSAMH. A IOTOMY CTYA€HTaM HEOOXOIMMO ONTHUMANIBHO UCIIONIB30BAaTh BPEMsl, OTBEJJICHHOE HA CaMOCTOSITEIbHYIO 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 HEJENHU 0 2 YacoB, a TOTOBUTHCS K MPAKTUUYECKOMY 3aHITHIO 110 AUCUUILINHE 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 YHTAIBHBIX 3ajlaX YHUBEpcUuTeTa. TeopeTHUecKuii MaTeprai Kypca CTaHOBUTCS Ooiee OHATHBIM, €CIIU
JOMOTHUTENBHO CTYIEHTOM M3Y4YaloTCsl KHUTH, YIeOHUKH 0 JaHHOW yueOHol nucuumirHe. [Tone3Ho nenoiabp3oBaTh HECKOIBKO
y4eOHHKOB, PEKOMEHIOBAHHBIX MPEI0aBaTeIeM.

[pu n3ydeHnn XUMHYECKUX JUCLUIUIMH HACTOSATEIBHO PEKOMEHTYeTCsl «HE 3ay4nBaThy» MaTepHa, a JOOUTHCS MaKCUMaJIbHOTO
MIOHMMAaHUS H3y4aeMOi TeMbl JUCIHUIUIMHEL. [Ipy N3ydeHnn TeopeTHYeCcKoro MaTepraia HeoOX0ANMO MHOTOKPATHO IIHCaTh Ha
YepHOBUKE (OPMYIIBI, peakiy 1 rpaduKy 1O MOTHOTO UX 3aIIOMUHAHHSL.

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,
BH/ICO-KOH(EPEHIINH U JIp.) WU OTIOKEHHOTrO BpeMeHH (crcTema JTuctaHimoHHoro ooyuenus Moodle, MS Office365, hopymsl,
3JICKTPOHHAS TI0YTa | JP.).

Bonbiryio yacte BpeMeHH 00y4aroLIfecs CaMOCTOsTENBFHO paboTaroT ¢ y4eOHO-MEeTOAMYECKUMU MaTeprataMi. CTyIeHTH HMEIOT
BO3MOYKHOCTh KOHCYJIBTUPOBATHCS C TPETIOaBaTeNeM 110 BCEM BOIPOCaM, BOZHHKAIOLIMM B XOJI€ CAMOCTOSITEIEHOM PadOTHI
MIOCPENICTBOM DJIEKTPOHHOHN MOYTHI, COUATBHBIX CETeH U T.11.

Hoctyn obydaronierocst K yaeOHBIM pecypcaM B peKUMe OTI0KEHHOTO BpPEMEHH, CAMOCTOSITETbHON 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 BO3MOKHOCTh MpHEMa-Tiepeaad MHOOPMAaIy B JOCTYITHBIX T HUX (hopMax.

Peanuzauus AMCHUIIIMHBI C IPUMEHEHUEM JIEKTPOHHOTO 00yUIeHHS, TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTUH (nanee — 20,
JOT) ocyuiectBisiercsi Ha ocHOBaHHHU «I10MOKEHUS 0 peanu3anruy OCHOBHBIX U TOMOJHUTENBHBIX 00pa30BaTENbHBIX IPOrPaMM C
MIPUMEHEHUEM DJIEKTPOHHOTO 00yIeHHS M JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH B (heiepaibHOM TroCyIapCTBEHHOM
O0/PKETHOM 00pa30BaTEIHFHOM YUPEXKICHUH BBICIIETO 00pa3oBaHus «UemssOMHCKII TOCyIapCTBEHHBIN YHUBEPCUTET, «IlomoxKeHus
0 TIOpsIKE 3aUeTa 00yJaroMNMUCS TI0 OCHOBHEIM ITPO(ECCHOHAIBHBIM 00pa30BaTENbHEIM IIPOrpaMMaM BEICIIETO 00pa30BaHHS 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
WCKITIOUUTENBHBIX CIydasx ((hopc-Maxop U T.I.) MPH peaii3aniy 00pa3oBaTelibHOM AesTeapHocTr ¢ npuMmeHenneM D0, JIOT moryT
MPUMEHSITH KOMIIOHEHTBI, HE BXOJISIINE B TIEPEUCHb AICKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTEeIbHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITJIMHBI OBYYAIOIIUMHUCSA C HTHBAJIMJTHOCTBIO 1
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 yueOHO-METOqHIECKAM
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
mpudrom bpaiins ¢ cunresaropom peun «ElBraile-W14J G2»; HoyTOyKH ¢ IporpaMMHON 3kpaHHoro gocryna NVDA; seKTpoHHbIe
YBEITMYHUTENH [UIs YIAJICHHOTO IPOCMOTPa; BHACOYBEINIHUTEIH IOPTATHBHBIE; TH(IIOMIIeep; HH(POBEIC TUKTO(OHBI.

2. MoOHJIBHBIC CHEIMABHBIC TEXHHYCCKHE CPEJCTBA JUIS JIMIl C HAPYIICHHSAMH CIIyXa: CHCTEeMa CBOOOIHOIO 3BYKOBOT'O IIOJS CO
BCTPOEHHON COBMECTUMOCThI0 ¢ FM-ycTpoiictBamu; paauokiaccel «CoHeT-PCM» ¢ mnepenaTdvkoM, 3aylIHbBIM HHIYKTOPOM U
MHIYKIMOHHONM TeTiel; cucteMa MH(OpMaIMoHHas Ul cnabochblmanyx rnepeHocHas «Vctok» A2 co BCTPOSHHBIM IUICEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; IIPOrpaMMHpPYEMbIC CITYXOBBIC annapaThl HHAWBHIYaIEHOTO MTOTb30BAHUSL.

3. AccucriBHbIe MH()OpPMAIIMOHHBIC TEXHOJOTMH: IMPOrpaMMHOE OOecreyeHrne DKPaHHOro JOocTyma ¢ cuHTe3oM peun NVDA;
MPOrpaMMBI SKPAHHOTO YBEIIMYCHHS; IPOrPaMMBbI PEYEBOT0O CHHTE3a JUISl KOMIIBIOTEPOB U HOYTOYKOB; IPOrpaMMbI PEYEBOTO CHHTE3a
JULsI MOOHJIBHBIX YCTPOMCTB; 9KpaHHas KIIaBUATypa; SKpaHHAs JIyIIa.

Ilpr HEOOXOAMMOCTH M OOYYArOUIMXCS C HApyIICHUSAMH 3pCHHs Ha PabOYMx MecTax Uil MPOBENCHUS NPAKTHYCCKUX HIH
JTa00pATOPHBIX 3aHATHI YCTaHABJIHMBACTCS CIIEIMaIbHOE MpOorpaMMHOe obecneueHue (mporpamma peueBod HaBuraiuu NVDA,
peyeBble CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOnbie aymuropuu obecrieurBaeTcs OCCHPENATCTBEHHBIH IOCTYN JUIs OOY4YarolIMXCS HWHBAJIWAOB M OOY4YalOUIMXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kkaxkmol aynmuropuu, rae oOy4aloTCss MHBAIMABI M JIMLA C OrPaHUYCHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSI, IPETyCMaTPUBAETCS COOTBETCTBYIOLEE KOJINYECTBO MECT Ul OOYYAIOUIUXCS ¢ YUeTOM HapyIIeHUH HX
3J10pOBBSI.

Jnst ocBOCHUS TUCLUIUIMHBI MHBAIHUAAM U JIULAM C OTpaHHYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI IPEOCTABIIACTCS AOCTYI K IEYaTHBIM
HCTOYHUKAM, UMEIOLTUMCS B HayuHOI 6ubarorexe Yenl VY, ¢ mOMOLIBIO ClIEHUATbHBIX TEXHUHYECKUX CPENICTB; IOCTYII K AJIEKTPOHHBIM
WCTOYHUKAM, TPEJACTABICHHBIM B (OpPME OJJIGKTPOHHOrO JIOKyMeHTa B (QoHae HayyHoW Oubmuoreku UYenl'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 U KiiaBuatypoit Clevy ¢ G0bIIMMK KHOTIKAMH M C pa3/estoliei KIaBUIINA HAKIIAAKOM).
Y4ueOHO-MeTOIMUEeCKHEe MaTepHaNbl Ul 00ydJaroIUXcs U3 YMClia MHBAJIUIOB U JIUI C OrPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3JJOPOBbS
IIPEIOCTABIIOTCS B hOpMax, alalTUPOBAHHBIX K OTPAaHUYEHUSIM HX 30POBbS U BOCIIPUATHS 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 (hopMe BIIEKTPOHHOTO JOKYMEHTA.

Jns avn ¢ HapyIeHUsIMU OTIOPHO-ABUIATENILHOTO amnapaTa:

- B IeYaTHOM (hopme,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

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

Jnsi THBAJIMIOB U JIUII C OTPAaHWYEHHBIMU BO3MOKHOCTSAMHE 3I0POBBSI OCBOCHHE TUCHUIUTAHBI MOXKET OBITh YACTHYHO WITH MOTHOCTHIO
OCYIL[ECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMM IUCHUIUIMHBI WHBAIHAAMH M JUIAMH C OTPAaHHYEHHBIMA BO3MOXKHOCTSIMH 30POBBSI MCIONB3yeTCs WHIUBHIYaIbHAS
pabota. Ilog WHIMBHIyanbHOH paboOTON TMOApasyMeBaeTcst ABe (HOPMBI B3aMMONCWUCTBUS C NperogaBaTeNieM: HHIMBUAyaJIbHas
yueOHast paboTa (KOHCYIBTalllH), T.€. JOMOTHATEIFHOE Pa3bsCHEHHE YIeOHOTO
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MHMHOBPHAYKU POCCHUN
\v @enepanbHOE rocyJapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

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

Pa6ouas mporpamma mucrmmuinHsl "KpuctamioxuMus" 1o HanpapiIeHHIO HOATOTOBKY (CIIEIHAIEHOCTH)

"®yHnpamMeHTaIbHAs U MPUKIaHas XUMUs' HanpasieHHocTH (mpodmmo)  Xumus Matepuaios @PI'BOY BO «Henl'Vy» ctp- 15

MaTepHalla ¥ yriyOIeHHOe M3ydeHHE MaTepuaja ¢ TeMH OO0YyYalOIIMMHECS, KOTOPBIE B 3TOM 3aHHTECPECOBAHbBI, U MHAWBHAYaJbHAs
BOCIIUTATENbHAS paboTa. MHIWBHAyanbHBIC KOHCYIbTAlMM HAIPaBJICHBl HAa WHANBHAYAIH3ALHMIO OOYYEHUS M YCTAHOBJICHHIO
BOCIIMTATEIbHOIO KOHTAaKTa MEXAY IIpenojaBaTe]eM M OOydyarolUMCs HHBAIWAOM WIM OOydaromMMCS C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 37I0POBbSL.

Ipu poBeieHNH IPOLIEAYPHI OLICHHUBAHMS PE3YIIbTATOB 00YIEHHS MHBAIM/IOB H JIUI[ C OrpAHWHYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS IO
JUCLUIUIMHE OOECIEeUUBAETCSl BBIIOJIHEHHUE CIEAYIOIIUX [ONOJHUTENbHBIX TPEeOOBAHUM B 3aBUCUMOCTH OT HMHAMBUIYaJbHBIX
0COOEHHOCTEH, 00y4arOIIUXCSL:

a) MHCTPYKIUS TI0 MOPSIIKY HPOBEICHHS MPOIEAYPH! OICHUBAHMS HPEIOCTABISIETCS B HOCTYIHOH (opMme (YCTHO, B IMHCEMEHHOM
¢dopme, B nucbMeHHoH (opme mpupToM bpailiis, ycTHO ¢ UCIONB30BAHUEM YCIYT CYpAOIEPEBOIUHKA);

0) mocrymHas QopMa IpeIOCTaBICHHS 3aJaHHH OICHOYHBIX CPEeICTB (B IeyaTHOH (opMe, B Ne4aTHOH (hopMe yBEIMYCHHBIM
mpudrom, B nedaTHolt Gpopme mpudToM bpaiins, B popMe 31EKTPOHHOTO TOKYMEHTA, 3aJIaHUsI 3aUUTHIBAIOTCS. ACCUCTEHTOM, 3aJaHuUs
MPENOCTABIAIOTCS C MCTIONB30BAaHUEM CYPIONIEPEBOIA);

B) AocTynHas (opMa MperoCTaBICHHUs OTBETOB Ha 3alaHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpPE, MUCHMEHHO
mpudTom bpaiins, ¢ HCMOAb30BaHUEM YCIYT ACCUCTEHTA, YCTHO).

IIpu npoBeseHuy NpoLEypbl OLEHUBAHUS PE3YAbTATOB 00YUYEHHsI MHBAJIUIOB U JIHUI C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI
IIpeycMaTpUBAETCsl MCIIONb30BaHUE TEXHUUECKUX CPEJICTB, HEOOXOMUMBIX UM B CBS3U C UX MHAMBUAYAILHBIMU OCOOEHHOCTAMU. DTH
cpencTBa MoryT ObITh IpenocTaBiieHbl YenlyY miim MOryT HCTIONB30BaThCsl COOCTBEHHbIE TEXHUUECKUE cpeacTBa. [Ipu HeoOxonumocTH
MHBAJIHUJAM U JIMLAM C OrPaHUIEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI IPEJOCTaBIISCTCS AOMOIHUTEIBHOE BPEeMs AJIsl IOATOTOBKH OTBETa
Ha 3aJaHusl, IPoLeAypa OLIEHUBAHUS PE3YJIbTATOB OOYUECHHUS 10 JUCLUILIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAlloB.

IIpoBenenue mpouexypbl OLEHUBAHUS PE3yNbTaTOB OOYYEHUS WHBAJIMIOB U JIUL C OrPAaHUMYEHHBIMU BO3MOXHOCTSMHU 3JI0POBbS
JIOITYCKAeTCsl ¢ MCIONb30BAaHUEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUIL.
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