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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMITeTeHL[UU
O6mernpodeccronanbH | CriocobeH IPUMEHSTh OIIK-3.1. 3Hatb 3HaTh pacyeTHO-
ble HaBbIKU pacueTHO- pacueTHO- TeopeTuuecKre MeTo/[bl

TeopeTuYeCcKue MeTo/ibl
[/1s1 U3yUeHHsl CBOWCTB
BeLeCTB U MPOLIECCOB C
MX y4acTHeM C
VICTI0/Tb30BaHUEM
COBpPEMEHHOU
BBIUHC/IUTE/IbHOU
texauku (OITK-3);

TeOopeTHYeCKHe MeTO/bl
W3y4yeHUs1 CBOMCTB
BellleCTB U MPOLIeCCOB C
MX yyacTheM C
WCII0/Tb30BaHUEM
COBpPEMEHHOU
BbIUHC/TUTE/IbHOU
TeXHUKH

W3yuyeHUsi CBOMCTB
Bell[eCTB ¥ MPOLIeCCOB C
WX y4aCTHEM C
HCII0/Ib30BaHUEM
COBpPeMeHHOM
BBIUHMC/IUTEIEHON
TeXHUKHA

OIIK-3.2. YmeTb
MIPUMEHSITh paCyeTHO-
TeopeTHYeCKHe MeTO/bI
[l U3yYeHUs] CBOUCTB
BeLeCTB U MPOLIeCCOB C
MX yyacTheM C
WCII0/Tb30BaHUEM
COBpPEMEHHOU
BBIYHC/IUTE/IbHOU
TeXHUKH

YMeTb NpUMeHSITh
pacyeTHO-
TeOpeTHYeCKHe MeTO/ibl
[L1S1 U3yYeHUs] CBOUCTB
BelLleCTB U MPOLIeCCOB C
MX y4acTHeM C
WCII0/Ib30BaHUEM
COBpPEMEHHOMN
BBIYUC/IUTE/ILHOU
TeXHUKU

OIIK-3.3. Bnagets
HaBbIKaMU NIPUMeHeHUst
pacueTHoO-
TeopeTHUUeCKUX MeTO/IOB
JL7IS1 U3yUYeHUs] CBOUCTB
BeII[eCTB U MPOLIeCCOB C
HX y4acTHeM C
HCTI0/Th30BaHUEM
COBpPeMeHHOM
BBIUKUC/TUTE/TEHOU
TeXHUKU

BnaneTs HaBbIKaMM
TPUMEeHEeHHUs] pacyeTHO-
TeopeThUeCKUX MeTOZ0B
[L7Is1 U3y4YeHUs] CBOMCTB
BeILeCTB U MPOLIECCOB C
HX yuacTHeM C
KCM0JIb30BaHUEM
COBpPEMEHHOM
BBIUMCIUTE/TbHOM
TeXHUKHU

Du3UKo-
Maremaruyeckas U
KOMITbIOTepHast
rPaMOTHOCTh TIPU
pellieHrH 3a7,a4u
rpodeccroHaIbHOU
JlesiTeIbHOCTH

CnocobeH OHUMATh
TIPUHLIUATIBI pabOThI
COBpPEMEeHHBIX
VH(OpMaI[MOHHBIX
TEeXHOJIOTHUHU U
WCTI0/Ib30BaTh UX JIJIs
pellieHus 3a7ia4u
ripoeccroHanbHOM

OIIK-5.1. 3Hatb U
MOHUMATh NPUHLIUIIBI
paboThI COBpEeMeHHBIX
HMH(OpMaI[MOHHBIX
TeXHOJIOTUH

3HaTh CylleCTBYHOLIHe
MpOrpamMMHbIe TTPOAYKThI
Y MH(QOPMaL[IOHHbIe
0a3bl JaHHBIX [/
peleHus 3ajau
rpodeccroHanbHOM
JIesITeJTBHOCTH C yUeTOM
OCHOBHBIX TpebOBaHUI




pearenbHocTH (OIIK-5);

“H(OopMal[MOHHOU
6e3omacHoCTH

OIIK-5.2. YmeTb

YMeThb UCII0/1b30BaTh

WCII0/Ib30BaTh COBpEMEeHHbIe
COBpPEMEHHbIe rvH(MOpMalOHHbIe
H“H(OpMalMOHHbIe TEXHOJIOTHUU [IJISA
TeXHOJIOTHUHU 15 pelleHus 3a7au
pelleHus 3ajau npo¢eCcCrOHaNbHON
ripoeccroHaNbHOM JlesATe/IbHOCTH

e TeTbHOCTH

OIIK-5.3. Bnagets Bnazets HaBbIKaMu
HaBbIKaAMU KCI0JIb30BaHUS
WCII0/Ib30BaHUS COBPEMEHHBIX
COBpPEMEeHHbIX HMH(OpPMaIMOHHBIX
MH(bOpPMaIL[MOHHBIX TeXHOJIOTHUH JJ1s1

TeXHOJIOTHH AJIs1
pelLleHus 3a7a4
npogeccroHaIbHOU
JIesITe/TbHOCTH

pelLleHUs 3aJau
ripoeccroHanbHON
JlesiTe/TbHOCTH




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucturuiHa « KoMIbIOTEPHBIE TEXHOJIOTHH B XMMUK» OTHOCHUTCS K 00s13aTe/TbHOM YacTH.

JucuunivHa n3yvaercsi Ha __ 2  Kypce B 3.4 cemecTpe.

Llefb wW3yuyeHUs] AWUCLUTUIMHBL: OCBOEHHE CHUCTeMbl 0a30BBIX 3HAHWM, OTPaXKAIOIIMX BKIA[]
vH(opMaTvki B (OpPMHpOBaHWe COBPEMEHHOM HayyHOW KapTHHBI MHpa, pOJib HH(OPMAal[MOHHBIX
TIPOIIeCCOB B 0O0II[ecTBe, OMOMOTMYECKUX W TEXHHUUECKUX CHUCTeMaX. TIO/yueHHe TIPaBU/IbHOTO U
BCECTOPOHHEr0 TIpe/iCTaB/ieHHss O BO3MOXXHOCTSIX WCIOMb30BaHUsI KOMITBIOTEPHBIX TEeXHOJIOTUA B
XUMUYECKOHN Hayke M 00pa30BaHUM.

3. Copaepxanue padoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNBI H BH/IbI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe o0ecneyeHrne CaMOCTOSITe/TbHON PadoThI 00yJaroIIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLIUIUVIMHBI « KOMITbIOTepHbIe TeXHO/IOTMY B XUMUM» Ha 3.4 ceMecTp
QYHO-3a0YHas

topma obyueHws

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 7/252
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 163.4
JIeKIui 36
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 126
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.4
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 53.8
YueOHbIX YaCOB Ha TIOATOTOBKY K

sK3ameHny, 3aueTy (KoHTposib) 34.8

dopMa KOHTpOJIA:
3auet 3 cemecTp
OK3ameH 4 ceMeCTp




Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUst
MaTepuasioB: JIeKIHH,
MpaKTHUeCKHe 3aHsTHS,
CeMHMHApCKHe 3aHsATHS,
nabopatopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZ,0EeMKOCTD (B

OcHOBHas 1
JIOTIO/THUTE TbHAs
JIUTEepaTypa,
peKomeHlyemast
CTyZileHTaM (Homepa
13 CIMCKA)

3a/iaHus 110

CaMOCTOSITe/ILHOU
paboTe CTy/eHTOB

dopma TekyI11ero
KOHTDOJISI
yCIrieBaeMoCTH
(KOM/IOKBUYMBI,
KOHTPOJTbHbIE
paboThI,
KOMITbIOTE@PHbIe

yacax) TeCTbI U T.11.)
Jlek |JIa6 |3u |3k |CP
C
2 Kypc / 3 cemecTp
1 TeopeTnyeckrie 0CHOBBI KOMITbIOTEPHBIX
TeXHOJIOTUH.
1.1 TeopeTnyeckrie 0CHOBBI KOMITbIOTEPHBIX 6 12 11. |OcH. mut-pa Ne 1 TectupoBaHue TectupoBaHue,
TeXHOJIOTUH 8 |Hom. sur-pa Ne 1 JlaboparopHasi
pabora
ArnrapaTHoe ¥ porpaMMHoe obecrieueHre
KOMITbIOTEePHBIX TeXHO0rui. CoBpeMeHHoe
COCTOsIHME U pa3BuTUe IBM U CBSI3aHHBIX C
HUMU TEXHOJIOTHM.
1.2 MaremaTueckre MeTo/bl KOMIIbIOTepHOIro |4 14 8 |OcH. mut-pa Ne 1 TectupoBaHue TectupoBanue,
MOJeJIMPOBaHUs Hor. mut-pa Ne 1 JlaboparopHasi
pabora
KommnbrotepHoe MozienMpoBaHye B XUMUU.
OsHakomsieHue ¢ naketoM HyperChem 8.0.8.
1.3 MeTozb! U cpeficTBa 06pabOTKH 4 14 8 |OcH. mut-pa Ne 1 TectupoBaHue TectrpoBaHue,
SKCIIepUMEHTA/IbHBIX JAHHBIX [Hom. mut-pa Ne 1 JlabopatopHast
pabota
MeTtogp! U cpeficTBa 06paboTKU




9KCITIEPUMEHTA/IbHBIX [JAaHHBIX B XUMUH.
ITaketr ACDLabs.

1.4 Busyanusanus sKkcriepumMeHTaaIbHbIX 4 14 8 |OcH. mut-pa Ne 1 TectupoBaHue JlaboparopHast
J@HHBIX [Hom. mut-pa Ne 1 pabora,
TectrpoBaHue
[TporpaMMbl BU3yanu3aljuu laHHbIX B
xumui. [Takt BioRadLabs.
2 3auer 0.2
Wroro no 2 Kypcy 3 ceMecTpy 18 |54 36
2 Kypc / 4 cemecTp
1 KomribloTepHbIe TEXHO/IOTHY B XUMUHU.
1.1 KBaHTOBO-XMMUYeCKUe pacyeTsl B XuMuu. |6 18 4 |OcH. mur-pa Ne 1 TectupoBanue JlabopatopHast
Hor. mut-pa Ne 1 pabora,
[TporpammHOe obGecrieueHre pacyeToB I10 TectrpoBaHue
metogy MO. GAMESS. Gaussian. Dalton.
NWChem. HyperChem. I1pupoga.
1.2 WHTepripeTauiusi pe3y/1bTaTOB KBAHTOBO- 4 18 4 |OcH. muT-pa Ne 1 TectupoBaHue TecTtupoBanue,
XMMHUYECKUX PacueToB. Hor. mut-pa Ne 1 JlabopatopHasi
pabota
[TporpaMMbI-MHTepHpeTaTopbl KBAHTOBO-
xuMHuueckux pacuetoB. ChemCraft.
ViewMol3D. Molekel. Molden. GaussView.
1.3 Ucnonb3oBanue cetu VIHTepHeT Aist 4 18 4 | OcH. mut-pa Ne 1 TecTtrpoBaHue JlaboparopHasi
pellieHus 3a7iau podeCcCHoHaTbLHOM Hor. mut-pa Ne 1 pabora,
JlesATe/IbHOCTH. TectupoBaHue

Ucrionb3oBanue cetu THTEpHeT [Jid TTIOMCKa




ripodeccroHaIbHOW UH(pOPMaLUH.
WudopmarionHasi 6€30macHOCTb TIpU
pabore B ceTu. [IporpaMmHbIe MPOAYKTHI U
0a3bl JaHHBIX 110 XUMUHU.

1.4

KOMHI)IOTEPHBIE TEXHOJ/IOTYU U3yUEeHHS
CBOMCTB BeleCTB U XUMHUUYECKHUX ITPOLeCCOB.

KommnbroTepHble TeXHOIOTUU U3YUeHUsT
CBOMCTB Bel[eCTB U XMMHUEeCKUX MPOLIeCCOB.
Pacuet 6Guonoruuecko akTUBHOCTH
OpraHu4eCKUX MOJIeKys B iporpamMmMme PASS.
Ncnonb3oanue naketa ACDLabs ans
W3y4yeHUs1 CBOMCTB BellleCTB.

18

OcH. nmut-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

TectrpoBaHue,
JlabopatopHasi
pabora

JK3aMeH

36

Wroro no 2 Kypcy 4 ceMecTpy

18

72

54

WToro no gucLynivHe

36

126

90

10




4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kog u dopmymipoBka kommereHruu: CriocoOeH TMPUMEHSTb pPaCueTHO-TEOPETHUECKHWe MEeTOZbI [Iist
W3yueHHs] CBOWCTB BeIIeCTB U TPOIECCOB C MX YyYaCcTHUeM C WCIO/Jb30BaHUEM COBPEMeHHOM
BbIunc/iuTe/bHON TexHUkH (OITK-3);

Kog u Pesynbrathl KpuTepuu olieHUBaHUs pe3ynbTaToB 00yueHus (3aueT)
HauMeHOBaHUe | 00yJeHus 10 HesauTero 3auTeHo

WH/YKaTopa JVCLIATIIHE

JOCTW)XXeHUs

KOMIIeTeHLIUU

OIIK-3.1. 3Hats | 3HaTb He yznoBieTBopuTe/IbHO 3HaTh pacyeTHO- | XOPOLLIO 3HAaTh
pacyeTHo- pacueTHo- TeopeThuYeCKHe MeTO/bl U3yUeHHUsl CBOMCTB | DPACUeTHO-
TeopeTUUeCKUe |TeopeTHYyeCKHe |BelleCTB U MPOLeCCOB C UX yyacTHeM C TeopeThueCKre MeTO/[bl
MeTO/Ibl MeTO/IbI WCII0JIb30BaHMEM COBPEMEHHOU V3y4YeHUs] CBOMCTB
H3yueHust W3yuyeHust BBIUMC/IUTE/IbHON TeXHUKHU Bell[eCTB U IPOLIeCCOB C
CBOMCTB CBOMCTB VX YYaCTHEM C
BelLleCTB U BellleCTB U VICII0J/Ib30BaHUEM
TMPOLIeCCOB C UX | MPOLIECCOB C UX COBpPEMeHHOU
y4acTueM C y4acTueMm C BBIUMC/IUTE/TLHOM
WCII0/Ib30BaHUe | MCTO/Ib30BaHUe TeXHUKU

M COBPEMEHHOU |M COBpeMeHHOM

BBIYMCJIUTEJILHO | BBIUUC/IATETBHO

1 TeXHUKHU 1l TeXHUKHU

OIIK-3.2. Y™meTs He ynoBieTBopuTesbHO yMeTb IPUMEHATEL | XOPOLLO YMeTb

YMmeTb TIPUMEHSITh pacyeTHO-TeopeTUUeCKUe MeTObI AJ1s1 TPUMEHSITb paCyeTHO-
TIPUMEHSTH pacueTHo- V3y4yeHUs] CBOMCTB Bel[eCTB U MPOLIECCOB C | TEOPeTUYECKUE MEeTOAbI
pacyeTHO- TeopeTUUeCKUe |UX y4yaCTHeM C UCIO0/Ib30BaHUeM J71s1 U3yUeHusi CBOWCTB
TeopeTUUeCKre |MeTOZbl /s COBPEMEHHOW BbIUMC/IUTEbHOW TEXHUKH | BEIeCTB U MIPOLIECCOB C
MeTO/AbI JJ1s1 V3yuYeHus MX y4aCTUEM C
H3yuyeHust CBOMCTB VICII0J/Ib30BaHUEM
CBOMCTB BelLleCTB U COBpPeMeHHOU

BelLeCTB U TMPOLIECCOB C UX BBIUUC/IUTE/IEHOM
TIPOLIeCCOB C UX |y4dacTHheM C TeXHUKU

y4acTheM C HCII0/Ib30BaHKe

WCII0/Ib30BaHUE |M COBPEMEHHOU

M COBPEMEHHOU | BBIUUC/IUTETBHO

BBIUMC/IUTE/IBHO | M TEXHUKH

U TeXHUKH

OIIK-3.3. Bnagetb He yzoByieTBopuTesibHO Br1asieTb Xopol1o BAaieTh
Bnanets HaBbIKAMU HaBbIKaMU [IPUMEHEHUsI PaCUeTHO- HaBbIKAMU MMPUMEHEeHUsI
HaBbIKaMH TIpUMeHeHHs TeopeThYeCKUX MeTO/I0B /ISl U3yUeHUst pacyeTHO-

TpYMeHeHHUs pacyeTHO- CBOMCTB BeLLeCTB U MPOLIECCOB C UX TeopeTUYeCKUX MeTOZ0B
pacyeTHO- TeOpeTUUeCKUX |ydacTheM C HUCII0/Ib30BaHUEM [J1s1 U3y4YeHUsl CBOMCTB
TeOpeTUYeCKUX | MEeTOLO0B /IS COBPEMEHHOU BbIUMC/IUTEbHOW TEXHUKU | BEIeCTB U MPOLIECCOB C
MeTO/|0B JIJIsI V3y4yeHusl VX Y4YaCTHEM C
W3yUeHUs CBONCTB VICII0/Ib30BaHUEeM
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CBOMCTB Bell[eCTB U COBpPeMeHHOU
BeIl[eCTB U TIPOLIeCCOB C UX BBIUMC/TUTE/TEHOU
TPOLIECCOB C UX |y4aCTHEM C TeXHUKU
y4acTHeM C WCII0JTb30BaHue
WCII0/Ib30BaHHe |M COBPeMeHHOU
M COBPEMEHHOU | BbIUMC/IUTETLHO
BBIYKC/TUTE/IBHO | TEXHUKU
1 TeXHUKU
Koz u Pesynbrarhl Kpurtepuu onieHUBaHUs pe3y/ibTaToB 00ydyeHus: (DK3aMeH)
HauMeHOBaHUe |0OyueHHs 1O 7 3 4 (Xopouwo) 5 (OmHYHO)
MH/AMKATOpa AMCLIATITAHE (HeynmoBnetBop |(¥YnoBneTBOpUT
AOCTHKEHNA WTEJIbHO) €/TbHO)
KOMITeTeHL[UU
OIIK-3.1. 3Hats | 3HaTh He Ynosnersopute | XOpomo 3HaTh | OTIUYHO 3HATh
pacueTHO- pacueTHO- VIOBJIETBOPUTE | JIbHO 3HATh pacueTHO- pacueTHO-
TeopeTUUecKue |TeopeTUuecKue |J/IbHO 3HaTb pacueTHO- TeopeTuUecKue |TeopeThuecKue
MeTO/bI MeTOZbI pacueTHO- TeopeTHUUeCcKue |MeTO/Ibl MeTO/Ibl
W3yueHust W3y4eHust TeopeTuYecKue |MeTOAbl W3yYeHust V3yueHust
CBOMCTB CBOMCTB MeTOZbl W3yUeHUs CBOMCTB CBOMCTB
BelleCTB U BeleCTB U V3yueHusi CBOWCTB BelleCTB U BeIleCTB U
TPOLIECCOB C UX |MPOLIECCOB C UX | CBOUCTB BeII[eCTB U TIPOLIeCCOB C UX |TIPOL[ECCOB C UX
y4JacTHeM C y4acTueM C BeIIeCTB U TPOLIeCCOB C UX | yUyaCTHEM C yuJacTHeM C
HCII0/Th30BaHUe | MCTIONb30BaHMe |TPOLIECCOB C UX | y4acTheM C HCII0/Tb30BaHe | UCTIO/Tb30BaHUe
M COBPEMEHHOU | M COBpeMEeHHOM | yuaCTUeM C HCII0/Ib30BaHHe |M COBpPEMEHHOM | M COBpeMeHHOM
BBIUUC/TUTE/ILHO | BEIUMCIUTETHHO | UCTIO/Ib30BaHWe |M COBPEMEHHOM | BLIUMCIUTE/BLHO | BEIUMCUTETHEHO
1 TeXHUKHU 1 TeXHUKHU M COBPEMEHHOM | BLIUMCUTE/LHO | M TEXHUKU 1 TeXHUKU

BBIUHMC/TUTE/TEHO | M TEXHUKU

1l TeXHUKHU
OIIK-3.2. Y™meTs He Ynosnersopure | Xopoiio yMeTb | OTIMYHO yMeTb
YmeTb TIPUMEHSITh VIOBJIETBOPUTE |JTbHO yMeThb TIPUMEHSITh MIPUMEHSITh
TIPUMEHSITh pacueTHO- JIHO yMeTb TIPUMEHSITh pacueTHO- pacueTHO-
pacueTHoO- TeopeTuuecKue |MpUMEeHSITh pacueTHoO- TeOpeTUYeCcKue |TeopeThuecKue
TeopeTHUUecKue |MeTOAbI st pacueTHO- TeopeTHUUecKue |MeTOAbI s MeTOAbI /1JIs1
MeTO/bI /1151 W3y4eHust TeopeTuyecKue | MeTOAbI s M3y4eHust W3y4YeHust
H3yUeHust CBOMCTB MeTOAbI /1Jis1 H3yUeHus CBOMCTB CBOMCTB
CBOWCTB BelL[eCTB U V3yueHust CBOWCTB BelL|eCTB U BeLeCTB U
BeIl[eCTB U TIPOLIeCCOB C UX | CBOUCTB Bell[eCTB U TIPOLIeCCOB C UX |TIPOL[ECCOB C UX
TPOLIeCCOB C UX |yUaCTHEM C BeILeCTB U TMPOLIeCCOB C UX | yUyaCTHEM C y4JacTHeM C
y4acTHeM C HCII0/Tb30BaHue |TIPOL[eCCOB C UX | yuaCTUEM C WCI0JTb30BaHue | UCTIO/Tb30BaHUe
WCII0/Tb30BaHUE |M COBPEMEHHOM | yuacTUeM C HCII0/Ib30BaHKe |M COBpeMeHHOU | M COBpeMeHHOM
M COBPEMEHHOM | BEIUKMCIUTETHHO | UCTI0/Ib30BaHWe |M COBPEMEHHOM | BHIUUC/IUTE/BHO | BEIUMCUTETHHO
BBIUMC/IUTE/ILHO | TEXHUKU M COBPEMEHHOM | BLIUMCUTE/IbHO | TEXHUKU 1 TeXHUKU
Y TEXHUKHU BBIUMC/TUTE/TLHO | Y TEXHUKU

1l TeXHUKU
OIIK-3.3. Bnaznets He YnosnetrBopute | XOpoLLIO Ot1nuyHO
Bnazetsb HaBbIKaMU VIOBJIETBOPUTE |JIbHO Ba/IeTh | B/IaJleTh B/a/leTh
HaBbIKaMU MIpYUMEeHEeHUsI JIbHO B/IafleTb | HaBbIKaMM HaBbIKaMU HaBbIKaMH
MpUMeHeHHs pacueTHO- HaBbIKaMU TpUMeHeHHs TpUMeHeHUsI NpUMeHeHHst
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pacueTHO- TeopeTUUeCKUX |MpHUMeHeHUst pacueTHO- pacueTHO- pacueTHoO-
TeOpeTUUeCKUX |MeTOZO0B JJIsi pacueTHo- TeOpeTUUeCKUX |TeOpeTUYeCKUX |TeopeThyeCKUX
METO/IOB /ISt U3yueHust TeOpeTUUeCKUX |MeTOOB /s METOZIOB /ISl METOZIOB ISl
H3yuyeHust CBOMCTB MeTO/IOB /IS W3yueHust W3yueHus W3yueHust
CBOMCTB BellleCTB U W3yuyeHust CBOMCTB CBOMCTB CBOMCTB
BelLleCTB U TPOLIeCCOB C UX | CBOUCTB BelL[eCTB U BeIlleCTB U BelL[eCTB U
TIPOLIECCOB C UX | y4aCTUEM C Bell[eCTB U TPOLIECCOB C UX |TPOLIECCOB C UX |MPOL[ECCOB C UX
y4acTheM C WCII0/Ib30BaHKe |MPOL|eCCOB C UX |ydacTHeM C y4acTUeM C y4acTheM C
WCII0/Ib30BaHKe |M COBPEMEHHOU | yuacTHeM C HCII0/Ib30BaHUe |HMCIIOIb30BaHue |HCIO0JIb30BaHUe
M COBPEMEHHOM | BBIUMC/IUTENBHO | UCTIO/Ib30BaHWe |M COBPEMEHHOU |M COBPEMEHHOM |M COBPEMEHHOM
BBLIUMC/IATE/IBHO | TEXHUKU M COBPEMEHHOM | BLIUMCIUTENBHO | BBIUMCIUTEBHO | BBIYUC/IUTETBHO
U TeXHUKHU BBIYMC/IUTE/NBHO | ¥ TeXHUKHU Y TeXHUKHU U TeXHUKU

1 TeXHUKHU
Kog u dopmynupoBka kommeteHiyu: CriocobeH TIOHUMaTh TMPUHIUIEI PaboOThl COBpEeMEHHBIX

MH(MOPMAIIMOHHBIX TEXHOJOTUM U WCIOMb30BaTh HX [ pellleHUsl 3afiau  MpodeCcCUoHaTbHOM
nesitenbHOCTH (OITK-5);

Koz u Pesysnbrarsl Kputepuu otieHUBaHUS pe3y/ibTaTtoB 00yueHus (3auet)
HauMeHOBaHHe |00yJeHusi 110 HesauTero 3auTeHO

VH/MKaTopa OUCLUIIVHE

JOCTVKEHUS

KOMITeTeHL[UN

OIIK-5.1. 3Hats | 3HaTh He yznoBneTBopuTe/bHO 3HAThH Xopol1I0 3HaTh

Y TIOHUMaThb CylLLeCTBYIOLLME | CyLeCTBYIOLMe TIPOrpaMMHbIe IPOAYKTHI | CyLlleCTBYIOLLMe
TIPUHLIUIIBI rporpaMMHble |1 MH(OpPMaL[MOHHbIe 6a3bl JAHHBIX JJ1s1 TIpOrpaMMHBbIe
paboThI TIPOAYKTBI U peliieHust 3a/ia4 1pogeCCUOHaTbHOU TIPOAYKTBI U
COBpPEMEHHBIX | MH(DOPMALIMOHH | [1esITeJIbHOCTH C yUeTOM OCHOBHBIX uH(popMaLoHHbIe 6a3bl
MH(OPMaLIMOHH | ble 6a3bl TpeboBaHUI MHPOPMAITMOHHON JJ@HHBIX [/Is1 pelleHus]

BbIX TeXHOJIOTUI

JAHHBIX JI7IsT
pellieHus 3a/jau
rpocdeccroHasIb
HOM
JiesiTeTbHOCTH C
y4eToM
OCHOBHBIX
TpeboBaHMit
vH(popMaIMoOHH
o
6e3omacHoCTH

0e30MmacHOCTU

3a/1au

ripodeccroHanbHON
JIeATeIbHOCTH C YU€TOM
OCHOBHBIX TPeOOBaHUM
rH(OpMaIMOHHOM
6e3omacHoCTH

OIIK-5.2.
Y™metb
WCT0/1b30BaTh
COBpeMeHHbIe
MH(OPMaLMOHH
ble TEXHOJIOTUU
JU1s peLleHust
3a71au
ripodeccroHab
HOU
JlesITe/TbHOCTH

YmeTb
VCTI0/Th30BaTh
COBpEMeHHbIe
MH(MOPMaILMOHH
ble TeXHOIOTUU
JJ1s1 pelleHust
3aza4
ripodeccroHab
HOU
JesITeIbHOCTH

YMeHusi He c)OPMUPOBAHBI

YMeHUs1 B OCHOBHOM
cchopMHUpOBaHbI
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OIIK-5.3.
Bnanets
HaBbIKaMU
WCTI0/Ib30BaHUS
COBPEMEHHBIX
MH(pOPMaLMOHH
BIX TEXHOJIOTUU
JJ1s peLleHust

Bnagetb
HaBbIKaMH
WICTI0/Ib30BaHUs
COBpPEMEeHHBIX
YMH(OPMaLMOHH
bIX TEXHOJIOTUM
IS pelleHust

3azau

BrageHve HaBbIKaMu He C(hOPMUPOBAHO

BiajieHre HaBBIKaMH B
OCHOBHOM
cchopMHpOBaHO

3a/1a4 ripodeccroHab

ripoeccroHab | HOM

HOM JleATeIbHOCTH

JlesiTeIbHOCTH

Koz u Pesynbrarhl Kpurtepuu onieHUBaHUs pe3y/ibTaToB 00ydyeHus: (DK3aMeH)

HauMeHOBaHUe |0OyueHHs 10 7 3 4 (Xopouo) 5 (OmHYHO)

MH/AMKATOpa AMCLATITAHE (HeynoBnetBop |(¥YnoBneTBOPUT

AOCTIKEHNA WTEeJIbHO) €/TbHO)

KOMITeTeHL[UU

OIIK-5.1. 3Hats | 3HaTh He Ynosnersopute | XOpomio 3HaTh | OTIUYHO 3HATH

Y TIOHUMaTh CYII[eCTBYIOII[ME | yIOB/IETBOPUTE |JIbHO 3HATh CYILLeCTBYHOLL[ME | CYLIeCTBYOLIe

TIPUHLIUIIBI MporpaMMHbIe | JIbHO 3HaThb CYLLeCTBYIOLL[Me |IPOTpaMMHble | IPOTpaMMHbIe

paboThI TIPOAYKTHI U CYIIIeCTBYIOLI[Me |[IPOTPaMMHbIe | TIPOAYKTHI U TIPOAYKTHI U

COBPEMEHHBIX | MH(OPMALIMOHH |MpOrpaMMHbIe | TIPOAYKTHI U MH(OpPMaLMOHH | MHGOPMAaI[MOHH

MHGOPMAI[MOHH | ble 6a3bl TIPOAYKTHI U WHGOPMAIIUOHH |ble Oa3bl ble Oa3bl

bIX TEXHOJIOTHH |JAHHBIX JJIs WH(OPMAI[MOHH |ble Oa3bl JIAaHHBIX [1J151 JAHHBIX /15
pellieHus 3a/jau | bie 6a3bl JTAaHHBIX J1JIS1 pellieHus 3a/jau | pellieHus 3a7au
rpodeccroHanb | JaHHbIX /s peliieHus 3a7jau | rpodeccroHanb | mpodeccroHasb
HOM pelilieHus 3a7iau | ipodhecCroHasb | HOM HOM
JiesITe/IbHOCTH C | TIpodeCcCroHab | HOM JlesiTeNIbHOCTH C | 1esITe/IbHOCTH C
yueToM HOU JlesiTe/IbHOCTH C | yUeTOM yueToM
OCHOBHBIX JesITe/IbHOCTH C | yUeTOM OCHOBHBIX OCHOBHBIX
TpeboBaHMit y4eToM OCHOBHBIX TpeboBaHMit TpeOOBaHUM
“H(OpPMaI[MOHH | OCHOBHBIX TpeboBaHMI vH(opMal[MoHH | MHGOPMaLMOHH
ou TpeboBaHuit MH(OPMaLMOHH | Ol ou
Oe3oracHOCTH | MH(OPMALIMOHH | 0K Ge3oracHocTH | Ge3omacHOCTH

oi Oe3omacHOCTH
6e3omacHOCTH

OIIK-5.2. YMmeTb YMmeHus He YMeHus He YMeHus B Ymenus

YmeTb WCII0/Tb30BaTh | C(hOPMHPOBaHbI | [IOTHOCTBIO OCHOBHOM MOJTHOCTBIO

WCII0/Tb30BaTh | COBpeMeHHbIe chopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI

COBpeMeHHble | UHPOPMaLMOHH

HMH(MOPMAI[MOHH | ble TeXHOJIOTHH

ble TeXHOJIOTUU | /ISl PelleHust

[I/IS1 pellieHdst | 3ajjau

3a/1a4 rpocdeccroHatb

ripoeccroHasb | HOU

HOMU JlesATe/IbHOCTH

JlesiTeIbHOCTH

OIIK-5.3. Bnaners Bnapnenue Bnazgenue Bnapnenue Bnapnenue
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Bnagets HaBbIKaMM
HaBbIKaMU WCII0/Tb30BaHUsI
WCII0/Tb30BaHUsI | COBPEMEHHBIX
COBpEMEHHBIX | MUHPOPMAaLIMOHH
HMH(OPMAaI[MOHH | bIX TEXHOJIOTUM
bIX TEXHOJIOTHU | ZJisl PellieHust
[/1s pellieHdst | 3ajjau

3aza4 ripodeccroHab
rpodeccroHanb | HOH

HOM JlesTe/IbHOCTH
JlesiITeIbHOCTH

HaBbIKAMU He
cchopMHpPOBaHO

HaBbIKaMH
HeyBepeHHOe

HaBbIKaMH B HaBBbIKaMU
OCHOBHOM yBepeHHoe
chopmupoBaHO

4.2. TunoBble KOHTPOJ/IbHBIE 3a/JaHUA WIM HHbIE MaTepHasibl, HeOOXoJAUMbIe /il OLleHHBAHHA
pe3y/bTaToB 00yYeHHUs MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa3oBaTe/IbHOM

nporpaMMe  HH/UKaTopaMu

JOCTIDKEHHSI  KOMIIeTeHI[HH.

MeTtoauyeckue  MaTepHuaibl,

onpe/e/A0IHe MPOIeAYyPhI OLeHUBAHUS Pe3y/IbTaTOB 00yueHHs M0 JUCIUILIMHE,

Kopn v HanmeHOBaHMe
WHIUKAaTOpa [JOCTU)KEeHUS
KOMIETeHL[U!

Pe3yneraThl 00y4eHus 1o
JUCLUIIMHE

OuleHOYHBIe Cpe/iCcTBa

OITK-3.1. 3HaThk pacyeTHO-
TeopeTHuueCKre MeTO/[bI
M3y4eHusl CBOMCTB BellleCTB U
TMPOLIECCOB C UX yUacTUeM C
HCII0/Ib30BaHEM COBPeMEHHOM
BBIUUC/TUTE/TEHOU TeXHUKU

3HaTb pPacyeTHO-TEOPeTHYECKHe
MeTO/Ibl U3yUeHHs: CBOUCTB
BeIIleCTB U MPOL[eCCOB C X
yuacTheM C UCIOb30BaHUEM
COBpPeMeHHOW BbIUHCIUTE/TbHOM
TeXHUKU

JlaboparopHasi pabora,
TectupoBaHue

OIIK-3.2. YmMeTb NIpUMEHATh
pacueTHO-TeOpeTUYeCKUe MeTO/Ibl
JI71s1 U3y4eHUsi CBOMCTB BelLeCTB U
TIPOLIeCCOB C UX Y4aCTUeM C
HCII0/Ib30BaHeM COBPeMEeHHOM
BBIUMC/IUTE/IbHON TEXHUKU

YMeTb IPUMEHSITb PACYeTHO-
TeopeTuyeCcKre MeTO/bI JI/st
M3yueHUsI CBOUCTB BeIL[eCTB U
TMIPOLIECCOB C UX y4acTHeM C
WCII0/Ib30BaHHEM COBPeMeHHOU
BBIUKC/TUTE/IbHON TeXHUKU

JlaboparopHasi pabora

OIIK-3.3. BnageTts HaBbIKaMu
TIPUMEHEeHHUs] paCcueTHO-
TeopeThueCKUX METOZOB /s
W3y4eHHsi CBOMCTB BellleCTB U
TIPOLIeCCOB C UX Y4aCTHeM C
WCII0/Tb30BaHUEM COBPEMEHHOM
BBIYMC/IUTE/IbHON TEXHUKU

BrasieTs HaBbIKaMu IpUMeHeHUst
pacueTHO-TeOpPeTHUEe CKMX
METOZIOB [I/isl U3yUeHusl CBOMCTB
BeIIeCTB U MPOLIECCOB C UX
y4acTHeM C UCI0/Ib30BaHieM
COBpPeMeHHOU BbIUMCIUTE/IbHOU
TeXHUKU

JlaboparopHasi pabora

OIIK-5.1. 3HaTe 1 NOHKUMATh
TIPUHLIUIIBI pabOTHI COBPEMEHHBIX
MH(OPMaL[MOHHBIX TEXHOJIOTUH

3HaTh CyLeCTBYIOIIEe
MIPOrpaMMHbIe TIPOAYKTHI U
uH(popMaLMOHHbIe Oa3bl JAHHBIX
JJ1s1 peleHyst 3a/1au
ripoeccroHaIbHOM
JieATeIbHOCTH C YIeTOM
OCHOBHBIX TpeOOBaHU
WH(POPMaI[MOHHOW 06e30TTaCHOCTH

TectupoBanwue, JlaboparopHast
pabora

OIIK-5.2. YMeTh UCII0/Ib30BaTh

YMeThb UCTio/1b30BaTh

TecTtupoBanue

15



CoBpeMeHHbIe MHPOPMaI[OHHbIe
TeXHOJIOTUH JIJisl PellieHus 3aiau
rpogeccroHaIbHOU
JlesiTeIbHOCTH

coBpeMeHHbIe UH(POPMaI[OHHbIE
TeXHOJIOTUU [ijisl pellieHusI 3a/jau
ripoeccroHabHOM
JesiTe/IbHOCTH

OIIK-5.3. BnaseTs HaBbIKaMu
WCII0/1b30BaHUsI COBPEMEHHBIX
MH(MOPMAaI[MOHHBIX TEXHOJIOTUH
JI/IS1 pellieHys 3a7ia4y
ripoeccroHanbHON
JlesITe/IbHOCTH

BnageTs HaBbIKaMu
VICTI0/Tb30BaHMsI COBPEMEHHBIX
MHGOPMAaIL[MOHHBIX TeXHOJIOTHUN
JJ1s pelleHust 3a/jau
nipocheccroHaNIbHOM
JesiTeIbHOCTH

TectupoBaHue

TecToBbIe 3ajaHusI

OnucaHve TeCTOBBIX 3aJlaHUW: TeCTOBble 3aJaHMsl BK/IKOUAIOT TeCThbl 3aKpbITOrO TUMNa (C OFHUM
MIPaBU/IBHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae0BaTeIbHOCTU UM Ha YCTaHOB/IeHUE
coorBeTcTBUs. OLleHKa 3a BBIIIOJIHEHME TEeCTOBBIX 3aJaHUM BBICTAB/ISETCS HAa OCHOBAaHUM NIPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYZeHTaMUA B TIpoLlecce TIPOXOXKIEHUsI TPOMEXKYTOUHOTO U PYOeXXHOTO
KOHTPOJIS1 3HAaHUM

70. B TekcToBoM mporjeccope MS Word MOXXKHO cO3/jaBaTh CITUCKU C/IeIyIOLIUX TUIIOB:

- OCHOBHOU

-: OyKBeHHBIH

+: MapKUpPOBaHHbIN

+: HyMepOBaHHbII

+: MHOTOYpOBHEBbBIN

71. K kakoMy THIly porpaMM OTHOCUTCS riporpamma MS Excel?
+: 9/IeKTPOHHAs Tab/UIia

-: TEKCTOBBI MPOLIECCOP

-: TpauuecKuii pelakTop

-: TabNMUYHBIN pelakTop

72. Kakue TUIIbI JAHHBIX MOTYT COJlepyKaTh 3/1eKTpoHHbIe Tabmuipl MS Excel
-! UHCJIOBbIE, TEKCTOBbIE

-: TEKCTOBBIE, (POPMYJIbI

-: YUCJIOBbIe, (OPMYJIbI

+: UMC/IOBBIE, TEKCTOBbIE, (HOPMYJIbI

143. B nporpamme HyperChem fi151 Hauasia pacueToB MeTOZ|OM MOJIEKY/ISIPHOM MeXaHWKHU B a/lOrOBOM
OKHe KaKyI0 M0TeHLMaNbHY0 (YyHKIHIO AJIs1 pacyeToB HeoOX0AMMO BbIOpATh?

-: BIO+

-: Setup

-: OPLS

+: Force field

144. B nporpamme HyperChem metonq MM+ pa3pabatbiBasics A ...
-: HeOpraHuyeCKUx MOJIeKyI

- HYKJICUHOBBIX KHUCJIOT

-: BMO/IOrMUeCKMX MaKpPOMOJIEKYJT

+: OpraHnuvYecKux MOJIEKY/I
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MeTtoauueckrie MaTepuasbl, ONIpe/ieisitolliye TPoLeAypy OLIeHHBaHKS BbITIOJTHEHYSI TeCTOBbBIX 3a/laHui

OrnucaHre MeTOIMKM OLIeHUBaHUS BBITIOJIHEHHSI TECTOBBIX 3a/IlaHUM: OLIeHKa 3a BBITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHMWU T10/[cUeTa MPOLieHTa MPaBU/IbHO BbITTOIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6an1ax):

- 9-10 6a//I0B BLICTAB/ISETCS CTY/IEHTY, €C/IA TIPOLIeHT MPaBU/ILHO BLITIOJTHEHHBIX T@CTOBBIX 3a/laHUM
coctaBnsieT 81 — 100 %;

- 7-8 6assIoB BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TPABU/IbHO BBITOIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TTPABU/IbHO BBITOIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 41 — 60 %;

- 10 4 6asINIoB BLICTAB/ISIETCS CTY/EHTY, eC/U MPOLIEHT TPaBUILHO BBITIOJTHEHHBIX T€CTOBBIX 3aZlaHUM
coctaBnseT 40 %;

JIaGopaTropHasi paboTra

JlaboparopHas pabota. Co3/aHue TOJTUTIENTH/IOB.

[TocTpoeHwue Lierny aMUHOKUCIIOT

o cux mop Bbl yunimuch CTPOUTH OTZAebHBIE MOJIEKYITBI M OTOOpaXKaTh WX, UATast KOOPAUHATHI U3 (aiiia
HIN. B sToMm pa3zesnie U310)KeHbl MPUHLMIBI TOCTPOEHUS MOJIUTeNTHAO0B NTOCPeCTBOM
TI0C/IeZI0BaTe/IbHOTO BEIOOPA OCTAaTKOB aMUHOKUC/IOT U3 bubmoreku HyperChem.

YToObI OTKPHITh IUATIOTOBOE MeHI0 OMO/IMOTeKH aMUHOKHUC/IOT:

Bribepute meHto Databases (ba3a /[]aHHbix) yHKT Amino Acids (AMuHoKucaomnl).

ITO AManoroBoe MEeHIO SIBJISIeTCSl YCTOMUMBBLIM U OCTaeTCsl OTKPBITHIM BCe BpeMsi, Toka Bel cTpouTe
TIOTUTIeNITU,.

[MocnenoBaresibHO BbIOMpast OCTaTKH, Bbl cTpouTe BTOPMUHYIO CTPYKTYpPY nonurnentuga. Ho asis atoro
HY>KHO B IMaJIOTOBOM OKHE OTMETHUTh, UTO J0JDKHA MPeJCTaBIATh U3 cebsi 3Ta CTPyKTypa: anba-criupaib
(Alphe helix), 6etta-mict (cKnaguatocTh) (Beta sheet) wiv Apyrue BapuaHThbl. ABTOMaTAYeCKA
yCTaHaB/MBAIOTCS Kak phi Tak u yros psi. Yron omeru (Omega) MO>KHO M3MeHUTb HO 00bI4HO 310 180 °
JJ151 TpaHC-TIeNTUAHOM cBsi3u. HaumHaiiTe noctpoeHye ¢ N-KOHLIa MOMUNIENTUAHON LIeMH.

YTOoOBI MOCTPOUTS 1EITh:

L-111e/T9KOM TIOC/Ie/IOBATE/ILHO BhIOMpaliTe aMUHOKHUC/IOThI HauMHasi ¢ N-KoHIeBoro ocratka. HyperChem
CTPOWT Liellb, pacrosarasi aMUHOKHUC/IOTHI 10/, COOTBETCTBYIOIMMH YIJIaMUA OTHOCUTE/IBHO JPYT Apyra
Co3pmaHue L[BUTTEP-MOHA

B noctpoennou Bamu nomunentuaHou 1enu N-koHer cogepxut HN- | a C-koHery -CO rpymmy.
Cospanue 1ButTeprioHa Moauduuypyet N- u C- KoHLIeBble OCTaTKh aMUHOKUC/IOT.

YroObl cO3/aTh I[BUTTEPHOH B MeHIO ba3a flaHHBIX BUOepuTe MyHKT L[gummepuoH

(Zwitterion). HyperChem mo6aBut atom Kucioposa Ha C-KoHerl nosunentyaa (monyuutcss COO™) u gBa
npotoHa K N-koHIly (10 NH,).

MyrareHes

CanT-crieriupruecKuii MyTareHe3 UrpaeT BayKHYIO POJib B 6eIKOBOM MH)KeHepuH. 3aMeHa KOHKPeTHOM
aMHHOKHC/IOTHI Ha KPUTUYECKOM MEeCTe MOXKeT U3MEHHUTh CTPYKTYPY U CBOMCTBa OefiKa, a C/ieloBaTe/IbHO,
(hyHKLHIO.

YroObl 3aMEHUTb OCTATOK:

CHauasia BbIOepUTe aMUHOKHCIIOTY, KOTOPYIO HY>KHO 3aMeHHUTb. [171s1 3Toro B MeHto /Jucnseli B TIyHKTe
Omukemku (Labels ) otmeTbTe Name+Seq Kak OILUU /IJI1 MADKUPOBAHUSI OCTAaTKOB U Hakmute OK.
Mo)xHO TakKe B MeHIO Bbibop (Select) otmetuts Ocmamxku (Residues).

[Tocse uero usmenuTte dhopmy Kypcopa Ha Select v L-111e/TUKOM KHOTIKH MBIIITH BBIOEPUTE HY>KHYHO
aMUHOKUCJIOTY.

B meHto baza 0aHHbIX CTAaHOBUTBLCSI aKTUBHBIM IyHKT Mymupoeamb (Mutate), KOTOpbIi paHee Obu1
HeaKTHUBeH

B auanoroBoM MeHI0 Mutate BbIOeprTe U3 CITUCKAa aMUHOKUC/IOTY, Ha KOTOPYIO Oy/ieT 3aMeHeH
BbIJlesleHHbIN ocTaToK U HakmuTe OK. TTpoucxoquT 3amMeHa
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CoxpaHuTe MO/yYeHHYH CTPYKTYPY.

YnpakHeHUs

1. TTocTpoiiTe cieAyOIIYO MTOJUTENTHAHYIO TIelb B OeTTe-KoH(hOopMalvK:

2. Co3paiiTe HyK/IEMHOBYHO KHUCJIOTY, Uciob3ytolyto Nucleic Acids B meHto ba3 [laHHBIX.

METO,E[I/I‘JECKI/IE MaTepudJibl, Orpeesdroniye rnpoueaypy oLeHrMBaHWS BbITTO/THEHUA JIa6OPaTOpHBIX pa60T

OrnucaHye MEeTOIUKY OLIeHUBAHUS BBITIO/IHEHHS! TabopaTOPHBIX paboT: OljeHKa 3a BHITIOJTHEHHe
nabopatopHBIX PaboT CTaBUTCS HA OCHOBAHWH 3HAHUS TEOPETUYeCKOTO MaTepuraa Mo TemMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MPaKTHKe, paboThl ¢ 000pyJ0BaHUeM, aHATU3UPOBaTh
pe3y/bTarhl paboThI.

Kpurtepuu ouenku (B 6a/1ax):

- 5 6asIoB BLICTAB/ISIETCS CTY/IEHTY, eCJIA JeMOHCTPUPYIOTCS 3HAHUS TeMBI, LIeJIU U 3a/ja4 J1abopaTopHOi
pabotel, X0z paboThl, IEMOHCTPUPYETCS TIOJHOE 3HaHKe TeOpeTHYeCKOro MaTrepuara Io TemMe
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETE Ha KOHTPOJIbHBIE BOTIPOCHI);
JeMOHCTPUPYIOTCSI YMEHUsI ¥ HaBBIKK PaOOTHI C KOMITBIOTEPOM U rpaduueCKUMH PefaKTOPaMH,
NIpUMEHEeHVsI 3HAHUSI Ha TIPAaKTHKe, aHa/T|3a Pe3y/ibTaToB paboThl U (GOPMY/IMPOBAHUE BBIBOZIOB, B/Ia/ieHHe
HaBbIKaMU TIPUKJIAIHOM JIesiTe/TIbHOCTHY;

- 4 Ganna BBICTABJISIETCS CTYAEHTY, eC/IU IEMOHCTPUPYIOTCS 3HAHUSI TEMBI, 11e/I1 U 3a7iau J1JabopaTopHOM
pabotel, Xofa paboThl, IEMOHCTPUPYETCS HeloIHoe 3HaHue (pakTHU4YeCKOro MaTeprasa Io TemMe
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPHUPYIOTCSI HEKOTOpPbIE HeZOCTaTKH YMeHHs pab0oTaTh C C KOMITBIOTEPOM U rpaduueCKUMHA
pe/lakTopaMu, IPUMEHSITh 3HaHUs Ha MPAKTHKe, HeZJOCTAaTKU B/Ia/|eHHs] HAaBBIKAMU MTPUKJIAIHON
JiesITeIbHOCTH U CITIOCOOHOCTH aHA/IM3UPOBAaTh Pe3y/IbTaThl Pab0ThI, (HOPMY/TMPOBATh BBHIBOJBI,
TIPOC/IEXKUBATh IPUUHUHHO-CJIeICTBeHHbIE CBSI3U;

- 3 6anna BBICTAB/SAETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCSI HeTIO/IHbIe 3HAHUS Le/IM U 3afiau
nabopatopHoi paboTkI, X0fia PabOThI, IEMOHCTPUPYETCS HETIOTHOE, HECUCTEMHOE 3HaHHUe
TeopeTHUeCKOro Marepuasa o Teme labopaTopHoi paboTh! (B mporjecce o6CyKieHus, IPH OTBEeTe Ha
KOHTPOJIbHBIE BOTIPOCHI); A€MOHCTPUPYIOTCS 3aMeTHbIEe HeIOCTaTKU B YMEHUH Pab0TaTh C KOMITBEOTEPOM
¥ rpaduueCcKUMU PeIakTOpaMH, TIPUMEHSITh 3HaHWs Ha MPAaKTHKe, HeIOCTAaTOUHO BJla/ieeT HaBbIKaMU
TIPUK/IaJHOM JesITe/TbHOCTH, CIIOCOOHOCTBIO aHA/IM3UPOBAaTh Pe3y/IbTaThl paboThl U GOPMYIUPOBATh
BBIBO/IbI, TTPOC/IEKHUBATH TIPUUHUHHO-CJI/ICTBEHHbBIE CBSI3H;

- 0-2 Gasia BBICTAB/ISIETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCS TTOJTHOE VJIA TIOUTH TIOJTHOE OTCYTCTBUE
3HaHWs LeJIM U 3a7iad labopaTopHOii paboThl, X0Aa paboThl, ZeMOHCTPUPYETCs TTOJTHOe HJTH TIOUTH TI0/THOe
OTCYTCTBHE 3HaHUS TeEOPeTUYECKOTO MaTepurasa o TeMe j1abopaTtopHoii paboTsl (B mporjecce
00Cy)X/IeHWs], TIDY OTBeTe Ha KOHTPOJIbHBIE BOIIPOCHI); ZAEMOHCTPUPYIOTCS 3HAUUTE/IbHbIe HEZOCTATKU
yMeHHs paboTaTh C KOMITBIOTEPOM U rpadrueCKUMU PelakTOpaMu, IPUMEHSITh 3HaHUs Ha TPAKTHKE,
B/IaZIeHUs] HAaBbIKaMU TIPUK/IaZIHOM AeATeTbHOCTH, CIIOCOOHOCTH aHA/IM3UPOBaTh Pe3y/bTaThl PaOOTHI U
(bopMyTpOBaTh BBIBOABI, TIPOC/IEKUBATh TIPHUMHHO-C/Ie/ICTBEHHBIE CBSI3H.

3auer

3aueT sABJISIeTCS OLIEHOYHBIM CpeCTBOM /[IjIdd BCEX 3TAlIOB OCBOEHUA KOMHETEHHHﬁ.

[IprMmepHbIe BONPOCHI K 3a4eTy, 2 Kypc / 3 ceMeCTp

—

CocTosiHMe pa3BUTHUS COBPEMEHHOM KOMITbIOTePHOM TEXHUKHU U TeJIeKOMMYHUKALUU.

OO6111e cBesieHUs 0 KOMITbIOTepax, KjiacCu(UKalus U puMeHeHue.

3. ApXuTeKTypa COBPEMEHHOI'O [IepCOHA/bHOTO KOMIbIOTEPa, YCTPONHCTBO U OCHOBHBIE
KOMTIOHEHTHI.

4. OcHoBHbIe TIpaBHU/Ia paboTHI C TePCOHAILHBIM KOMIIbIOTEPOM, TpeOoBaHMsI 6@301MacHOCTH 1

cobmofieHrie OCHOB OXPaHbl 3[J0POBbSI.

VHdopMaLMoHHbIe CUCTeMbl, CTPYKTYpa U KaaccruKalus HH(HOPMAaLIMOHHBIX CUCTEM.

6. VHdopmalMoHHbIe TEXHOIOTUH, UX CTPYKTYpa U KaacCuuKarys.

N
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7. be3onacHOCTb MH(GOPMALIMOHHBIX CUCTEM U TEXHOIOTHH.

8. NHdopmalMoHHbIe TEXHOIOTUM B HayKe U 00pa30BaHUM.

9. TexHo/10ruu UCKYCCTBEHHOIO UHTE/I/IeKTa.

10. Cetu 1 ceTeBble MH(OPMALMOHHbIE TEXHOIOTUH.

11. AnmaparHoe obecrieyeHre KOMIBbIOTEPHBIX TEXHOIOT .

12. MynsTumeuitHoe obecrieueHre WH(GOPMALIMOHHBIX TEXHOIOTHH.

13. I'nobanvHast uHGOpMaLMoHHas ceTb VIHTepHeT.

14. Vicrionib30BaHMe KOMIbIOTEPA B COBPEMEHHOM XMMUYeCKOoi JlabopaTopuu.

15. TIporpamMmmHOe ob6ecrieyeHre KOMIIbIOTEPHBIX TEXHOIOTHA.

16. CucteMHOe TIporpaMMHOe obecrieueHrie COBPeMEHHOTO KOMITbIOTepa.

17. TlpuknagHOe porpaMMHoOe obecrieueHre COBPEMEHHOTO KOMITbIOTepa.

18. TekcToBble pefjakTophl U TipoLjeccopbl. Knaccudukarysi 1 BO3MOXXHOCTH.

19. I'padmueckue pegakropsl, ob1as MHMOPMALHS.

20. CoBpemeHHblie BebO-6pay3epsl Internet Explorer, Google Chrome u T.7.

21. CoBpemeHHbIe orepaljioHHbIe crcteMbl. MS Windows, ocHOBHbIe 0COOEHHOCTH.

22. IIporpammHBIe Cpe/iCTBa [/ KBAHTOBO-XUMHUYECKUX PacyeToB.

23. Posib BU3yanM3alyu B HayyHoi paboTe. KoMIisieKT mporpaMm, BHITIO/THSIFOLIUX 3TY POJib.

24. Co3gaHue U nipeficTaB/ieHde xumuueckux gopmyn B 2D u 3D.

25. TTporpamma HyperChem, ob1iast mHdopmariusi, BO3MOXHOCTH M UCTIO/Ib30BaHHE.

26. ITporpamma ChemWind, ob1jast nHbOpMaLiysi, BO3SMOKHOCTH U UCTIOb30BaHHe.

27. Ilaket mporpamm ACDLabs, ob1miast nHbopmarysi, BO3MOXXHOCTH M UCTIO/Tb30BaHHME.

28. Ncnonb3oBanue nakera ACDLabs ripu 06pabotke AMP-crieKTpoB.

29. IMaket MS Office, obmjast nHGOpMAaryisi, BO3SMO>KHOCTH.

30. TTporpamma MS Word, obiiue cBefieHusi, 0C06€HHOCTU pelakKTUPOBaHUsI TEKCTOBOM MH(OPMALIUH.

31. Ilporpamma MS Excel, ob1rpie cBefieHusi, BOSMOXHOCTH BBITIO/THEHHSI HAYYHBIX PaCyeToB,
pe/lakTUpOBaHKe TabiIMUHOM HHpOpMaLIKK.

32. ITporpamma MS PoverPoint, o01iiie cBefieHus], CO31aHUe U I€MOHCTPALIMS TIPe3eHTaIHH.

33. IIpencrapneHue pe3yabTaToOB B BU/le CTaTel, Tpe3eHTalui, web-mybmvkauuii. CpezcTsa s
co3zaHus npe3eHTauuil 1 web-nmybnmkaruii. Mcronb3oBanve gopmaroB PDF asist mpefcraBieHus
HayYHbIX CTaTeM.

34. Tlouck xumMuveckoit nHpopmarmy B MiHTepHeTte. HayuHble mybmkaruy v 6a3bl JaHHBIX.

MeToanueckye MaTepuasibl, Orpe/esisitolye MpoLeypy OLieHUBaHUs 3aueTa

3aueT BBICTABJISIETCS 10 PEUTHHTY, B 3aBUCUMOCTH OT 3(h(eKTUBHOCTH pabOThI B MPOL[eCCe U3yUeHUsT
JMUCLIATUIMHBI, UTO OMpee/sieTCsl KOIMUeCTBOM HabpaHHbIX 0a/I/IOB 3a BCe BU/IbI 3a/laHUI TEKYILETO U
pPyOEXXHOTO KOHTPOJIS

3auTeHo — ot 60 10 110 6anioB

He 3auteHo — oT 0 70 59 Ganios.

JK3aMeHaI[MOHHbIe OH/IeThI

OK3aMmeH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaloB 0CBOeHHUs KomrmeTeHLyd. CTpyKTypa
3K3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus:, HarpaB/ieHHe U MPodUb MOJTOTOBKH, /laTa YTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUYeCKoe 3a/jaHue (Keiic-3a/jaHue).

[TprmepHBbIe BOMPOCHI K 3K3aMeHY, 2 KypcC / 4 cemecTp
1. CocTosiHMe pa3BUTHsI COBDEMEHHOU KOMITbIOTEPHOM TEXHUKU U TeJIeKOMMYHUKaLUH.
2. OO6uue cBefieHHs1 0 KOMITBIOTEPAX, KIacCU(UKALIMS U IPUMEHEHHe.

3. APXI/ITEKTypa COBpPEMEHHOTI'0 ITePCOHA/IBHOI'O KOMITBHOTEPA4, yCTpOﬁCTBO 1 OCHOBHbIE
KOMITIOHEHTHI.
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26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.

OcCHOBHBIE TpaBWIa paboThI C TEPCOHATEHBIM KOMITBIOTEPOM, TpeOoBaHUs 6€30MacHOCTH U
cobsrofieHre 0CHOB OXPaHbI 37I0POBBSI.
WHpopmaLMoHHbIe CUCTeMBI, CTPYKTYpa U KiaccruuKanys HHHOPMAIMOHHBIX CHCTEM.
WHpopMaLMoHHbIe TEXHOTIOTHH, UX CTPYKTYpa U KIacCU(UKarys.
Be3omacHoCTh MHPOPMALIMOHHBIX CHCTEM U TeXHOIOTHH.
WHpopmalLMoHHbIe TEXHOTIOTHUH B HayKe U 00pa30BaHUH.
TexHOMOTHYM NCKYCCTBEHHOTO MHTEIIEKTA.
. CeTH ¥ ceTeBble MHPOPMALIMOHHBIE TEXHOIOTHH.

. AtnmmaparHoe obecrnieyeHre KOMIIbIOTEPHBIX TEXHOIOT .

. MynbsrumeuiiHoe obecriedeHrie MH(GOPMaIIMOHHBIX TEXHOIOTUM.

. 'nobanbHast nHhopmarioHHasi ceTb VIHTepHeT.

. icnonb3oBaHWe KOMIbIOTEpPa B COBPeMEHHOM XMMUUeCKoi labopaTopuu.

. IIporpammHOe obecrieueHre KOMITbIOTEPHBIX TeXHOIOTHH.

. CucremHoe rporpaMMHoe obecrieyeHre COBpEMEHHOTO KOMIIbIOTepa.

. IlpuknagHoe mporpaMmMHOe obecriedeHrie COBPeMEHHOTO KOMITBIOTepa.

. CoBpemeHHbIe orneparjioHHble cucteMbl. MS Windows, ocHOBHbIe 0COOEHHOCTH.

. CoBpemenHble BeO-Opay3eps! Internet Explorer, Google Chrome u .7,

. Ponb Bu3yanu3saium B HayuHou pabore. KoMriieKT mporpaMM, BBITIOHSIOLUX 3TY POJib.

. Co3paHue U nipeZicTaBieHyde XumMuueckux gopmyn B 2D u 3D.

. KomrmierotepHoe mojieniMpoBaHye B XUMUU.

. MeTozs1 u cpeficTBa 06pabOTKH SKCIIEPUMEHTATBHBIX JAHHBIX B XUMUH.

. [IporpamMHBIe cpeficTBa /151 KBAHTOBO-XUMUUECKUX pacyeToB.

. IIporpammHoe obecrieuerne pacuetos 1o Merogy MO. GAMESS. Gaussian. Dalton. NWChem.
HyperChem. ITpupoga.

[TporpamMMbI-HHTEpIIPeTaTOpPhbl KBAHTOBO-XMMHUecKux pacyetoB. ChemCraft. ViewMol3D.
Molekel. Molden. GaussView.

[Tporpamma HyperChem, obirjast mH$opmariysi, BO3MOXHOCTH M UCTIO/Ib30BaHHe.
[Tporpamma ChemWind, o611iast iHGOpMaLysi, BO3MOXXHOCTH U UCII0/Ib30BaHHUe.

IMaket nmporpamm ACDLabs, ob1rjast nH$opmariysi, BO3MOKHOCTH M UCTIO/Ib30BaHHeE.
Vcnonbs3oBanue nakera ACDLabs /151 u3yueHusi CBOMCTB BelL|eCTB.

HUcrnonp3oBanue naketa ACDLabs ripu o6pabotke IMP-criekTpos.

Vcnonb3oBanue cety VIHTepHeT /17151 ToMcKa rpodeccroHanbHONM MH(POPMAaLUHU.
[TporpammHbIe IPOAYKTHI U 6a3bl JAHHBIX TI0 XUMHH.

KomribloTepHble TeXHO/IOTHMY U3yUeHUs! CBOKCTB BeleCTB M XMMUYeCKUX MPOLIeCCOB.
Pacuet Gronornyeckoii akTUBHOCTH OPraHWUYeCKUX MOJIeKys B iporpamme PASS.
[Tporpamma MS Excel, ob1ijue cBefieHusi, BO3MOKHOCTH BBITIOJTHEHUST HAYYHBIX PacueToB,
peflakTUpOBaHKe TabMUHON MH(GOPMALH.

I[pescTaBneHye pe3yabTaToOB B BU/le CTaTel, pe3eHTalui, web-ny6naukauii. Cpezcrsa AJist
co37aHus rpe3eHTauuil 1 web-nmybnmkaruii. Mcronb3oBanve gopmaroB PDF asist mpefcraBieHus
HayYHbIX CTaTeM.

IMouck xumnveckoi nHpopmarwy B VintepHete. HayuHble mybnmkaruy v 6a3bl JaHHBIX.

O6pa3er] sK3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BHO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MI1»
BUPCKUU ®UJTVAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/10ruu U XUMHUA

HJucuurinHa: KomnbrotepHsle TexHoioruu B | Kypcosele 3k3amens! 20 -20_ T
XUMUU Hanpasnenue 04.03.01 Xumusa BO
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O4HO-3a04Hasi popma oOyueHUs [Tpoduns: HedTexnumus u xumuueckas
2 Kypc 4 cemecTp TEXHOJIOT S

JK3aMeHaIMOHHbIN omeT Ne 1
1. O6ume cBeeHMs 0 KOMITbIOTEPAaX, KnacCU(UKays 1 IpruMeHeHHe.
2. Co3spaHue u npeficTaBieHre Xxumudeckux Gopmyn B 2D u 3D.

[ara yTBep)KAeHUs: __.__. 3aBenyroimii Kadeapoi

MeToanueckre MaTepuasbl, ONIpe/e/sitolliye NpoLeAypy OLleHHBaHKs 5K3aMeHa.

KpurtepusiMu olieHUBaHUS SIBJSIFOTCSL Oa/I/ibl, KOTOPbIE BBICTABJISIOTCS 3@ BU/IBI ZIeITe/TbHOCTH (OLIEHOUYHbIe
CpeZCTBa) 10 UTOTaM M3yueHus1 MoAy/el (pa3fenoB AUCLIUILIMHGI), [IepeurCIeHHbIX B pEUTUHT-TI/IaHe
JUCLIATUTAHBL: TEKYIIMH KOHTPOJIb — MakcuMyMm 40 6asiioB; py6esKHbIN KOHTPOJTb — MakcuMyM 30 6arios,
TIOOLIPUTE/TbHBIE OasThl — MakcuMyMm 10.

[Ipu oLleHKe OTBeTa Ha 3K3aMeHe MaKCHMa/lbHOe BHUMaHUe [I0JKHO YAe/IATbCS TOMY, HaCKOJIBKO TTOJTHO
PacKpbITO COZepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl ONpe/ie/ieHus], pACKPBITO COZlepyKaHue
TIOHSATUM, BEPHO JIA UCIO/Ib30BaHbl HayYHbIe TEPMUHbI, HACKO/ILKO OTBET CaMOCTOSTe/TbHbIN,
WCTI0/Ib30BaHbl JIM paHee NMpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JIM PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CB$I3U, HACKO/IbKO BBICOKHI YPOBEHb YMeHUsI ONlePUPOBaHUS HAyUYHbIMU KaTeropusiMy, aHa/ir3a
MH(pOpMaL1H, Ba/ileHUsI HaBbIKaM{ TIPaKTHUeCKOM JesiTelTbHOCTH.

KpuTepuu onenku (B 6am1ax):

- 25-30 6a//10B BBLICTaB/ISIETCS CTYAEHTY, €C/IN CTY/IEHT /laj MOoJHbIe, pa3BepHYThie OTBETHI Ha BCe
TeopeThyeCcKre BOMPOCHI O1eTa, MPoAeMOHCTPUPOBAJ 3HaHHWe (YHKI[MOHATBHBIX BO3MOXKHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe NIPUMEHSATh TeOpeTHUeCKre 3HaHUs MPY BBITIOJTHEHNUH
TpaKTUYeCKUX 3alaHuil. CTyzneHT Oe3 3aTpyIHeHUI OTBETH/I Ha BCE JOTIO/THUTE/IbHBIE BOTIPOCHI.
[TpakTrueckast YaCTb pabOThI BLIMO/THEHA MTOTHOCTHIO 0€3 HETOUHOCTel U OILIMOO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYIeHT PACKPbLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
OJHAaKO JIOMyILl{eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHM. [Ipy oTBeTe Ha JONONIHUTEIbHbIE
BOIIPOCHI JIOMyIIleHbl He0oJTbIle HeTOUYHOCTH. [1py BBITIO/THEHUH TIPAaKTHUeCKOW 4acTH paboThI
JIOTTyIIIeHbl HeCyIleCTBEHHbIe OIIMOKY;

- 10-16 GasnioB BHICTAB/SIETCS CTY[EHTY, €C/I TIPH OTBETe Ha TeOpeTUUYeCKHe BOTIPOCHI CTYZeHTOM
JIOTTYIIIEHO HeCKOJIBKO CYIIeCTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHSATHMN. JIOTHKa U TIO/THOTA
OTBeTa CTPAJal0T 3aMeTHBIMHU U3bsTHAMU. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKkrie BONPOCHI B 11e/IOM U3/I0KeHBI JOCTAaTOUHO, HO C NIPOIyCKamMH Marepuasa. Vimerorcs
TIPUHIUIHA/IBHbBIE OIIMOKH B JIOTHKe TTOCTPOEHHs OTBeTa Ha Borpoc. CTyIeHT He pellu 3afiady W IpH
pelLIeHUH JOMyIIeHbl rpyObie OMMOKM;

- 1-10 6an10B BLICTAB/SIETCS CTY[EHTY, eC/IM OTBET Ha TeOpeTHUeCKUe BOTIPOCKHI CBU/IETETbCTBYET O
HEerOHMMaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. O6Hapy>K1BaeTcst
OTCYTCTBUEe HaBLIKOB NIPUMeHeHHsI TeOpeTUUeCKMX 3HaHWM TIPU BbITIOJTHEHUU TPaKTUUeCKUX 3a/JaHui.
CTyZleHT He CMOT OTBETUTb HY Ha OZIMH [I0TIOJIHUTE/IbHBIN BOIIPOC.

I[TepeBop orjeHku u3 100-6a/1bHOM B UeThIpeX0a/lIbHYIO TIPOU3BOUTCS CJIeYIOIUM 00pa3om:
- oinuHO — oT 80 710 110 6anioB (BK/Iouast 10 mooupuTeTbHBIX 06asIoB);

- xopotiio — oT 60 10 79 6anos;

- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/IOB/IeTBOPUTE/ILHO — MeHee 45 6asoB.

1. YueOHO-MeTOAHUeCcKOe U HH(OPMALMOHHOE 00ecreueHue JUCIUTIHHBI
5.1. IlepeueHb OCHOBHOM U /JONO/THUTE/IGHOM YUeOHOU JIMTepaTyphl, He00X0UMOi /ISl 0CBOEHHS
AVCIUILIMHBI
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OcHoBHas MTEparypa
1. WudbopMal[ioHHbIe TEXHOJIOTUM B HayKe U 0Opa3oBaHuH : yuel. 1oco0. /i1 MarucTpoB, 00yu. 1o
cne1.552800 "MHdbopmaTyKa v BbIYMcauT. TexHuka', 540600 "Tlegaroruka” / E. JI. ®enoroBa , A.
A. ®epnoroB .— M. : ®opym: UTHOPA-M, 2010 .— 334 c.

JlonoHUTe/IbHAA IUTeparypa
1. VHdbopmMaroHHbIe TEXHOJIOTUHM B HayKe M 00pa3oBaHuy : yuel. 11oco0. /71t MarucTpos, o0yd. 1o
cre1].552800 "MHpopMaTrKa 1 BEIYUCIUT. TexHUKa'", 540600 "Ileparorvka” / E. JI. ®enoTosa , A.
A. ®eporos .— M. : ®opym: MTHOPA-M, 2010 .— 334 c.

5.2. IlepeuyeHb pecypcoB HH()OPMAI[MOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U
MPOrpaMMHOI0 o0ecrnieyeHHs, He0OX0AMMBIX /I/Isi 0CBOEHHS JUCIIUIL/THHBI

1. Hayunas snekrponHast 6ubmoreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHasi bubmoTeuHast cucreMa «JlaHb» [OneKTpoHHbBIN pecypc]. — Pexxum poctyma: https:/
e.lanbook.com/.

3. YuuBepcureTcKas 6ubmoreka oHnaiiH biblioclub.ru [Dnekrponssiii pecypc]. — Pexxum gocryma:
http://biblioclub.ru/.

4. JOnektponHas bubmoreka Y YHuT [DnekrpoHHsblii pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccuiickas rocygapcTBeHHasi bnbmioTeka [ 3neKTpoHHBIN pecypc]. — Pexxum gocryma:
https://www.rsl.ru/.

6. HauuoHasnbHas 3/eKTpoHHast bubnroTeka [ neKTpoHHBIN pecypc]. — Pexkum gocrtyma: https://xn--
90ax2c.xn--plai/viewers/.

7. HarmonanpHas niat¢opma oTKpeITOro obpasoBanus npoed.ru [DeKTpoHHBINA pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. OmnekTpoHHOe oOpa3oBanue Pecrry6smikn bamkoproctaH [ 3neKTpoHHBIN pecypc]. — Pexxum
pJocrymna: https://edu.bashkortostan.ru/.

9. WHdopmalMoHHO-TIpaBOBOM nopTas I'apaHT.py [D/1eKTpoHHSbIH pecypc]. — Pexxum foctyna: http://
www.garant.ru/.

ITporpaMmMHoe obecrieueHue

1. Office Professional Plus - ToroBop Ne0301100003620000022 ot 29.06.2020, ToroBop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

2. Windows - Toroop Ne0301100003620000022 ot 29.06.2020, dorosop Ne 2159- [10/2021 ot
15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

3. Bbpay3ep Google Chrome - becrninatHas yiviieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

4. bpay3zep Anpekc - becrinatHas vueH3us https://yandex.ru/legal/browser_agreement/index.html

CnpasouHo-TipaBoBas cucrema «I'apanT» - JJorosop Ne52 ot 20.03.2019, Torosop Ne35 ot

23.03.2020, Jorosop Ne69 ot 15 mapta 2021,Jorosop 53 ot 16.03.2022 dorosop Ne31 ot 16

Mapta 2023r.

6. TIporpamma st 06paboTku ssMp crieKTpoB SpinWorks - becriiaTHast TutjeH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

vl

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJ/Is1 OCYIeCTB/IEHHsI 00pa3oBaTe/IbHOIO
MPOL{ecca Mo AMCIUILIHHE

HavmeHnoBaHue Bup 3anaTumn HaumeHoBaHue 060pyoBaHus,
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CMeL[UaTM3UPOBAHHBIX
ay[IUTOPHH, KAOMHETOB,
naboparopuit

MPOrpaMMHOTO 00ecrieueHHst

Ayputopus 11(b®)

JlexunoHHast, CemuHapckas, s
KOHCy/IbTalliH, 111 KOHTPO/IS U
arrecraluu

KommyTarop d-link , ucrounvk
OecriepeOOHOTO MUTAHUS apc,
KOMITbIOTephI B cbope, yueOHast
meberb, IOoCKa.
[TporpammMHOe obecrieueHue

1. Windows

2. Ilporpamma ass

00paboTKH sIMp CITEKTPOB

SpinWorks
Aynutopusi 24(BD) it XxpaHeHus1 000py0BaHUsS KommnbroTepsl B cOOpKe, TIPUHTED
kyosera 2235, npunetp kyosera
2135, npuHeTp brother.
[TporpammHOe obecrieueHye
1. Office Professional Plus
2. Windows
Aynutopus 40(b®P) JlekimonHast, CemuHapckas, [lnist | TIpoekTop aser, 10CKa, yueOHast
KOHCY/IbTalWM, [/ KOHTposisi U | Mebesib, HaCTeHHBIN SKPaH.
arrecTralyu
Aynutopust 42(B®) st camocTosiTennbHOM pabotel | KomrmibioTepsl B cOope, yueOHO-

MeTO[uUeCK1e MaTepuasbl.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
3. Bpayzep Google Chrome
4. bpay3zep Augekc

YuranbHbid 3a1(dM)

[lnst caMmocTosiTeNIbHOM paboThl

Kcepokc kyosera, mpuHTep canon
Ibp 810, KommbtoTEpHI B COOpe,
yuebHasi mebesib Ha 100
MOCa/IOYHBIX MECT, yueOHO-
MeToZMYeCKre MaTepHuaJbl.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

3. CripaBouHO-TIpaBoOBast

cucrema «l'apaHT»
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