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1. IlepeyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 AMCHMUILJIMHE, COOTHECEHHBIX ¢ YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NporpaMme

HHIMKATOPAMH JOCTUKEHUS] KOMIIETeHIIU

[To uroram OCBOCHHS TUCITUTUIMHBI 00YJAIOIIUNACS JOIDKEH TOCTHYD CIEIYIONINX PE3YIbTaTOB O0YUCHHUS:

Kareropus dopmupyemas Kox n HanmenoBanue unaukatopa | PesynbraTsl 00ydeHus o JUCHUTUIMHE
(rpymma) KOMIIETEHIIUSA (c | MOCTHKEHHUS KOMIIETEHIIUHI
KOMIIETECHIIUI yKa3aHHEM KOJia)
(mpu HaJIUYUHU
OIIK)
IIpodeccuonansnas | /IK-1.  crnocobHocThio | //K-1.1. 3HaTh Hay4YHYIO HOBU3HY | 3HaTh: HAy4YHYI0 HOBU3HY M BaKHOCTb MPAKTHUYECKOTO
KOMITIETEHIIUS IIPOBOAUTH ~ HAyyHble | ©  B&XHOCTb  IPAKTUYECKOIO | MCIOJIb30BAHUS JaHHBIX, IOJYYEHHBIX IIPH BBINOJIHEHUU
HCCIIEJOBAHUS II0 | UCIIOJIb30BAHUS JAHHBIX, | MArUCTEPCKON IUCCEPTALUH.
copmynarpoBaHHON MIOJIyYEHHBIX IIPU  BBINOJHEHUU
TEMATHKE, MarucTepcKoM AUCCePTaLUU.
CaMOCTOATEIILHO IIK-1.2. 3Hathb OCHOBHYIO | 3HaTb. OCHOBHYIO JIMTEPATYpPy IO TEMAaTHKE UCCIECIOBaHMS,
COCTABJIATR WA | ryreparypy 1o TEMaTUKE | IpEUMyLIeCTBA W HEJOCTaTKM  TEOPETHUYECKUX U
HCCICOBHI "1 yccnenosanns, IIPEUMYILECTBA U | SKCIEPUMEHTAIBHBIX METOA0B UCHOJb3yeMbIXx B HHP.
romydath HOBBIC | yenoctatkn  Teopermueckux 1
HAYHHBIC U HPUITIATHBIC | oo reprmenTanbHbIx METO/I0B
PESYIIbTATRI ucnonsb3zyemsix B HHAP.
IIK-1.3. VYmerp Ha OCHOBE | YMETh: Ha OCHOBE JIUTEPATYphl BBIACHSATH M HCIIOJIB30BAThH
JIATEPATYPHI BBLIEIIATH u | 1 oObsicHeHus pesynbratoB HUP Teopernueckyio ocHOBY
UCTOJb30BaTh IS OOBSCHEHMS | SKCIIEPUMEHTAIBHBIX METOI0B CHHTE3a M aHAJIN3a
pe3yIbTaToB HHP
TEOPETUYECKYIO OCHOBY
AKCIEPUMEHTAIBHBIX METO/I0B
CHHTE3a U aHAJIU3a
1IK-1.4 Ymers NPaBWIBHO | YMETh: MPaBWIBHO COCTABIATh KOHCIIEKT CTaThbW/KHHIH,
COCTaBIIATh KOHCIIEKT | OTIPE/IENSATh TJIaBHbIC MOJOKEHUS MPEAIISCTBYIOIUX paboT
CTaThbU/KHUTH, ONPEAEIATh | 10 IaHHOW TeMaTHKe
TJIaBHbIE TI0JIO>KEHHUS
IpeIIeCTBYIOMMX  paboT 1o

JTAaHHOM TEeMAaTUKE




IIK-1.5 Bnagers HavyanbHbIMU | Bnamers: HayanpHBIMH — HaBBIKAMH B (DOPMYITHPOBKE
HaBblkKaMH B QopmynupoBke | Tematuku HWP mo pesynbTaram mepBHYHOIO aHaM3a
tematuku HUP mo pesynmpraram | quTepaTypHbBIX ~ JaHHBIX B BBIOpaHHOM  oOjactu
IIEPBUYHOTO aHaIM3a | UCCIEJOBAHUM.

JUTEPaTypPHBIX JTAHHBIX B

BBIOpaHHOM obmactu

UCCIIEIOBaHUM.

IIK-1.6  Bnagetp  HaBbIKamu | Brnagerh: HaBbIKaMH 3KCIIEPUMEHTAIBHBIX M TEOPETHUYECKUX
OKCIEPUMEHTAIBHBIX u | pabot u no teme HUP marucrepckoii auccepranun

TEOPETHUYECKUX paboT U MO Teme
HHWP marucrepckoii nuccepranuu

[Mpodeccuonanvuas | [1K-3. roToBHOCTBIO | [/K-3.1. 3Hath oOOpymoBaHWe U | 3HATh: 00OPYJOBAHUE M MPOTPAMMBI IIPEeTHA3HAYCHHBIE IS
KOMIIETEHIUS UCTIONB30BaTh IporpaMMmbl  TpeJHAa3HAYCHHBIC | MPOBEJCHUS CHUHTE3a W HCCIEAOBaHUE pa3nudHbix DX
COBPEMEHHYIO IUIL  TIPOBEICHHMS CHHTE3a U | CBONCTB BEILIECTB.
anmnaparypy mpu | uccienopanue pasauuebix  OX
NPOBEICHUM  HAYYHBIX | CBOICTB BEIIECTB.
HCCIICIOBAHUI
ITK-3.2. Ymetb IIPOBOJUTH | YMETh: IIPOBOJAUTH  OJKCIEPUMEHT  Ha  HAy4HOM
9KCIEPUMEHT Ha Hay4HOM | 00OpYyIOBaHMM, NPOBOJIUTH OOpabOTKy pe3yabTaToB U
o0opyI0BaHuHY, MPOBOJUTH | UI3MEPEHU C  HCIOJB30BAaHMEM  CIICHUATN3UPOBAHHBIX
00paboTKy pe3yNIbTaToOB U | KOMIBIOTEPHBIX TPOTPAMM.
W3MEPEHUN C HCHOJIb30BAHUEM
CTELUANTN3UPOBAHHBIX
KOMIBIOTEPHBIX ITPOTPAMM.
T1K-3.3. Bragets ocHOBaMU | Brmajmers: ocHOBamMH MPOOOMOATOTOBKH JUTsl MPOBEACHUS
poOONOArOTOBKU st | pa3nuaHbIX OXA.
npoBeaeHus pa3nuuHbix DXA.
I1K-3.4.Bnagers HadaJpHBIMU | Bnaners: HaYaJlbHBIMU HaBBIKAaMH paboThI co
HaBbIKaMU paboThI CO | CHeUUaTU3UPOBAHHBIM HAYYHBIM 000PYIOBaHUEM
CHEIMATM3UPOBAHHBIM  HAYYHBIM
obopynoBaHueM
ITpodeccuonansnas | [IK-4.  crocobHocThiO | [IK-4.1. 3HaTh OCHOBHBIE MpaBUjia | 3HATh: OCHOBHBIC MPaBHUJIA BEICHUS HAYYHOU AUCKYCCUU
KOMIIETEHIUS y4acTBOBATh B HAYYHBIX | BEJCHUS HAYYHOU IUCKYCCUU
TIACKYCCHSIX "
NPEJICTaBIISATh

TMOJIY4YCHHBIC B




UCCTIETIOBAHUSIX
pe3ynbTaThl B BHJE
OTYETOB M  HAy4YHBIX
ITyOTMKAIHIA
(cTeHaoBBIE  JTOKIJIAJIBI,
pedeparsl U CTared B
MIEPUOUUECKOU

Hay4HOH I1e4aTy)

ITK-4.2. 3HaThb ocHOBHbIE | 3HaTh: OCHOBHBIE TpeOOBAaHUS K CTEHIOBBIM/YCTHBIM
TpeOoBaHUS K | IOKJIaJaM IpU NPEICTABICHUU IOJIyYEHHBIX PpEe3yJIbTaTOB
CTCHJIOBBIM/YCTHBIM nokiaagam | HHP

IIPU NPEJCTABICHUN IOJIyYEHHBIX

pesynbratoB HAP

IIK-4.3.  YMmerb  BBICKa3bIBaTh | YMETh: BBICKA3bIBaTh CBOIO TOYKY 3PEHHs M y4acCTBOBAThH B
CBOIO TOYKY 3peHUs U | [uanore (CTYAEHT-CTYJEHT, CTYACHT-IIPENOJaBaTelb,
y4acTBOBATh B JHAaJOre (CTYACHT- | CTYACHT-COTPYIHHK JIAOOPATOPUN).

CTYJEHT, CTYIEHT-

IIPENOIaBaTENb, CTYIEHT-

COTPYIHHK JIabOpaToOpun).

IIK-4.4. Brnagetnb HaBBIKAMU
ydacTuss B MHOIOCTOPOHHEH
Hay4yHOH Oecene, HCIONB3YS B
YCTHOM peun  cnenuduyeckyro

XUMHUYCCKYIO TCPMUHOJIOTHIO

Brnaners: HaBbIKaMM ydacTUss B MHOTOCTOPOHHEW HaydyHOU
Oecene, WUCMOJNB3YS B YCTHOW peuyd CHEUUPHUECKYIO
XUMUYECKYIO0 TEPMUHOJIOTUIO

[Mpodeccronanbuas
KOMIIECTCHIUA

ITIK-7 Cnocoben
OpraHU30BHIBATH
MIPOBEJICHUE aHAIN3a U
aHAIIM3UPOBATH
CTPYKTYPY HOBBIX
MaTepuasos,
aIarTHPOBATh
METOIMKHU
HCCIIeIOBAHUS CBOMCTB
MaTepHUasoB K
MOTPEeOHOCTSAM
MIPOU3BOJICTBA U
pa3pabarbIBaTh
CIIeLIMaIbHEIC
METOIMKHU

[1K-7.1. 3HaTh NpUHLHUIIBI
OpraHu3aIuy IPOBEICHUS
aHaIM3a CTPYKTYPhl HOBBIX
MaTepuaioB

3HaTh: NIPUHIUIBI OPraHU3aLMK IPOBEICHNUS aHAIN3a
CTPYKTYpPBI HOBBIX MaTEPHUAJIOB

IIK-7.2.  VYmerp agantupoBarthb
METOIMKH UCCIIEIOBAHUS CBOMCTB

YMeTh: aganTupoBaTh METOJIMKM MCCIENOBAaHUS CBOMCTB
MaTepHUaIoB K MOTPEOHOCTSIM IMPOU3BOJICTBA

MaTepHaiOB K MOTPEOHOCTSIM

MPOU3BOACTBA

I1K-7.3. Bnagere  HaBbikamu | BnameTs: HaBbIKaMH pa3pabOTKU CHEIHAIBHBIX METOIHK
pa3paboTku CIIELIMAJIBHBIX | UCCIEOBAHUS CTPYKTYPhl MaTEPUAJIOB

METOOUK HCCIICIOBAHUS

CTPYKTYpBI MaTEpUAJIOB




2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctumunna «TeopeTnyeckre METOJbl HCCIEOBAaHUS OMOJIOTUYECKON aKTUBHOCTH COEIWHEHHI»
otHocurcs Kk yactu OIl, popMupyemoii yaacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH.
JucuunnuHa usydaercst Ha 1 kypce B 1 cemectpe.
OCHOBHBIMH TIEJISIMU OCBOCHUS TUCUUILIMHBI « TeopeTHuecKrue MEeTOo bl UCCIIEA0BaHMs OMOJIOrHUECKON

AKTUBHOCTH COCIUHEHUIN» SIBISAIOTCS:

1. - ¢opmupoBaHHe y MaruCTpaHTOB 0a30BBIX MOHATUN B 00JACTH MAaTEMAaTUYECKOTO MOJICIIMPOBAHUS U
TEOPETUYECKOI0 U3YUEHHUs B3aMMOCBS3H MEKIY CTPYKTYpPOH XMMHUYECKUX COCIUHEHUN U Pa3IM4YHBIMU
BUJAMU OMOJIOTUYECKON aKTUBHOCTH, CTETIEHH BBIPAKEHHOCTH (PU3UKO-XUMUYECKUX CBOMCTB;

2. — W3JI0XCHHE COBPEMEHHBIX MpPEJCTaBICHUNA OO0 YpOBHE HAy4YHBIX IOCTH)KEHUH, MpPUMEHSIEMBIX
MOJIX0JaX M MpoOJIeMax TEOPETUYECKOTO U3YUEHUS CBSA3HM MEXIY CTPOCHHEM XMMUYECKUX COCTUHEHUN
U X (PU3UKO-XUMUYECKUMHU CBOWCTBAMH;

3. — JaTh KpaTKoe ONHCAaHHE OTEYECTBEHHBIX U 3apYOEKHBIX KOMITBIOTEPHBIX CHCTEM, MO3BOJISIOLINX
BBIABJIAITH  3aKOHOMEPHOCTH MEXKJY CTPOCHHUEM M CBOWCTBAMM PA3JIMYHBIX KJIACCOB XUMHUYECKHUX
COCIMHEHUH, Ha KOJIMYECTBEHHOM U KaUECTBEHHOM YPOBHE.

Jliss OCBOGHMS JAMCHIUILTUHBI HEOOXOJIUMBI KOMIIETCHIIUH, COPMUPOBAHHBIE B paMKax H3ydeHUS
CHEAYIOIIUX TUCIUILINH:
«Oprannueckas Xumusi», «duznueckas xumus», «KBantoBast xumusy, « THpopmMaTHKay,
«burosorust ¢ 0CHOBaMH 3KOJI0TUNY, «BbIciIas mareMatuka», «buoxumusy, « MTHOCTpaHHBIN s3bIK, «DuU3HKa
(paznmen «AtomHast pu3ukay), «MeaUIMHCKAS XUMUSD.

3. Coaepxanue padoueii nporpaMmmsl (00beM TUCHHIIUHBI, TUNIBI U BU/AbI y4eOHbIX 3aHATHIA,
y4eOHO-MeToAn4YecKoe ofecneyeHne CaMoCTOSITeIbHOI padoThl 00y4aromuxcst)

Copnepxanue paboueii mporpammel npeacranieHo B [Tpunoxennn Ne 1.



4. D oH OLIEHOYHBIX CpeaACTB MO AUCHUIIJINHE
4.1. Hepeqem, KOMIIeTEeHIUI 1 HHAUKATOPOB AOCTHIKCHUSA KOMIIeTEHIIUM ¢ YKazaHueM COOTHECCHHBIX
C HUMHU 3aIUVIAaHUPOBAHHBIX PE€3yJbTaTOB Oﬁy‘leﬂlflﬂ Mo ITMCIHUIIJIMHE. Onucanmne KPUTEPHEB U IIKAJ
OLCHUBAHUA pPE3yJbTaTOB Oﬁy‘leﬂlflﬂ o AMCHMIVINHE.

Kox u ¢popmynupoka komnerenuu INK-1. crmocoOHOCTHIO POBOUTH HAYYHbIE UCCIEOBAHUS 110
copMyaMpOBaHHON TEMATHKE, CAMOCTOSITETIEHO COCTABIIATH TUIAH UCCIIEIOBAHMS U MIOJTy4aTh HOBbIC HAyYHbIC
U NIPUKJIAHBIE PE3YIbTATHI

Kon u PesyabTaTsl Kpurepun orieHuBaHUs pe3ynbTaToOB 00yUYeHUs
HAMMEHOBAHU | 00y4eHHs MO 2
€ HHANKATOpa | JAUCHUIINHE 3
(«He
AOCTHKEHM S («YnosaerBopure | 4 («Xopomoy») | 5 («OTar4HO»)
YIIOBJIETBOPUTE
KOMIIETEHIINH JILHOY)
JILHO)
IIK-1.1. 3Hars | 3HATH: 3atpynusiercs B | DopMynupyer ¢ B nenom 3Haer
Hay4HYIO Hay4HYIO0 ompeeIeHUun omuoKaMu BEpHO Hay4HYIO
HOBH3HY H HOBU3HY H Hay4HOU Hay4HYIO dopmynupyeT | HOBU3HY U
BaAKHOCTD BaAKHOCTD HOBU3HBI U HOBU3HY U Hay4HYIO BAKHOCTh
MPAKTUYECKOT | MPAKTUYECKOT .
0 o MPAKTUYECKOW | MPAKTUUYECKYIO HOBU3HY U MPaKTUYECKOT
HCHOTB30BAHM | mcrmonpsopamy | SHATAMOCTH 3HAYUMOCTb IIPaKTUYECKYIO | O
s JIAHHBIX, 1 JTAHHBIX, MOJTYYEHHBIX MOJTYYEHHBIX 3HAYUMOCTb WCIIOJIb30BAHU
MOJTYYEHHBIX MOJTy4E€HHBIX JAHHBIX JAHHBIX MOJTYYEHHBIX sl TaHHBIX,
npu npu JaHHBIX, IIOJIY4YCHHBIX
BBITIOJTHEHU U BBITIOJTHEHU U TpeGyercs pu
MarucTepcKoM | MarucTepcKoit npaBka T —
JUCCepTalMM. | AUCCEPTALMH.
P P cnenuanucrtom | HAP
3arpyausercs B | s paboTsl ¢ He Bcerna YBepeHHO
IIK-1.2. 3nare | 3HaTH: .
BbIOOpE JUTEPATypOil BbIOMpaeT BbIOMpaeT
OCHOBHYIO OCHOBHYIO 5
JTUTEPaTyphl 0 | T TCA aJIcKBaTH IuTEpaTypy I
JIUTEpaTypy Mo | JUTEepaTypy mno Cpatyphl o | TpeOYyeTe o yro cpatypy 1o
TeMaTHKe TeMaTHKe TeMaTHKe HavyalbHBIN IUTEpaTypy. TeMaTHKe
UCCIIEOBAHUS, | UCCIeIOBaHus, | UCCaenoBanus. | cuucok. [linoxo Homyckaer HUCCIEeA0BaHUS,
IpeuMyllnecTsa | nmpeumyiuecrsa | [Imoxo OPUEHTHUPYETCA B | HETOYHOCTH B | 3HAET
U HeJOCTAaTKH W HEIOCTATKH | opUEHTUPYETCS | IPEUMYIIECTBAX OILICHKE OpeuMyIIEeCTBA
TCOPCTHYCCKU | TCOPCTHYCCKU | o 1 HEJOCTaTKax NPEUMYIIESCTB | M HEIOCTATKHU
X " X "
MIPEUMYILECTBA | TEOPETUUYECKUX U HEJOCTAaTKOB | TEOPETUYECKH
AKCIIEPUMEHTA | 3KCIEPUMEHTA
TBHEIX JTBHBIX X " METOJIOB TEOPETUYECKU | X U
METOJIOB METOJIOB HEJI0CTaTKax X " AKCIIEPUMEHTA
HCIOJIb3YEMBIX | UCIOJIb3YEMBIX | OKCIIEPUMEHTAI AKCIIEPUMEHTA | JIbHBIX
B HUP. B HUP. BbHBIX METOI0OB JILHBIX METOJIOB
METO/I0B HCIIOJIb3YEMBIX
B HUP.
YMmeTh: Ha 3atpynnsiercs B | Onpenenser B nenom Camocrositens
IK-1.3. YMeTs | oenoge
BBIJICTICHUH OT/IENIbHbIC BEPHO HO OIIpeNesieT
Ha OCHOBE HTEDATVDEL .
paTyp TEOPETUYECKON | TEOPETHUECKUE onpeenser TEOPETUUECKY
Sept ypH! BBUICIIATH 1 OCHO 0JIOXKE €OpEeTHIECK 10 OCHO
HOBBI MOJIOXKEHUS T TUY HOB
BBIICILITE 1 UCIIOJB30BaTh P Y Y
HCTIONB30BATh | ;71g OKCHEPUMEHTAJ | SKCIIEPUMEHTAJIIBH | 0 OCHOBY AKCIIEPUMEHTA
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TSt 0OBsICHEHUS BHBIX METOJIOB | BIX METOJIOB. SKCTIIEPUMEHTA | JIbHBIX
OOBACHEHHS pe3ynbTaTOB HCIIOJIb3YEMBIX JIBHBIX meronos HMP
PE3yIbTATOB HIP B HUP metonos HUAP. | ¢
HUP TEOPETUUECKY
MPUBJICYCHUEM
TEOPETHUYECKY | IO OCHOBY
JIUTEPaTyphI
10 OCHOBY HKCTIEPUMEHTA cpatyp
SKCTIIEPUMEHTA | JIbHBIX
JIBHBIX METOJIOB
METOJIOB CHHTE3a U
CHHTE3a U aHaIM3a
aHaIn3a
YMmers: 3atpynnsiercs B | CocraBiser CocraBinser [IpaBunsHO
IIK-1.4 Ym
Ymers paBUJIbHO COCTaBJICHUU KOHCIIEKT, KOHCIIEKT, COCTAaBJISIET
MIPaBUIILHO
P COCTABIIATH KOHCIIEKTA ommubaeTcs B OnpeIenseT KOHCIIEKTBI,
COCTaBJIATh KOHCHEKT
OTIpe/ieIeHU I TJIaBHBIC CaMOCTOSTEINb
KOHCHICKT CTaTbU/KHUTH, p
CTaTBI/I/KHI/IFI/I, OIIPENEIIAT TJIaBHBIX IIOJIOKCHUA HO BBIACIIACT
OTIpeNeNATh FIABHELE MOJIOKEHHH NPEIIECTBYIO | TJaBHbBIE
I'TaBHBIC MOJIOKEHUSI MPEIIECTBYIONM | IIUX PadoT ¢ MOJIOKCHUS
HOJIOKCHHIA [PE/IIIECTBYIO X paboT 1Mo TeMe | HOMOIII0 [PEIIIECTBYIO
MPEIIIECTB
pel 5 YO mux paGor no HNP CIELUAINCTA B | IUX paboOT
KX padoT 1o i o
. AaHHOH JTAHHOM
AQHHOM TEeMaTHKE 5
TEMaTHKe obmactu
Bnanerts: 3arpynHseTcsa B | 3aTpyaHsercs B IIpoBomuT Cnocoben
gK'l'S Ha4qaJlbHbIMU IIPOBEICHUU ¢bopmynupoBKe JMTEPaTypHbIA | opMyIHpOBaT
TIaJIeTh
HaBbIKaMH B HIEPBUYHOTO temaruku HAP aHaIus3. b TEMATHKY
S (bopmymposke JIUTEPATYpPHOIO | IO pe3yJIbTaTaM ®opmymupyer | HAP o
HaBbIKAMH B temaruku HAP
(GopMyIHpOBK | 14 aHau3a B [IEPBUYHOTO temaruxky HHP | pesynbraram
€ TeMaTHKH pe3yIbTaTam BBIOpaHHOM aHaIn3a C JUTEPaTypHOT
HUP 1o IIEePBUYHOTO oOmactu JUTEPaTypPHBIX NOCIIeyIoIeld | O aHau3a B
pe3ynpTaTaM aHann3a WCCAEAOBAaHUN | JAHHBIX. NPaBKOi 1 BBIOpAHHOM
TCPBHAHOTO JUTCPaTypHBIX YTOUHEHUsIMH | 001acTi
aHajIn3a JTAHHBIX B .
. CTICIMATICTOM | UCCIIEOBAHUU.
JUTEPATYPHBIX | priGpanHOi
JAHHBIX B 06IACTH
BBIGPAHHOH HCCIICIOBAHUIA.
oOmactu
UCCIIEN0BaHUMN.
Bnaners: 3arpynusercs B | Bnaneer Brnaneer IToka3sbiBaer
IK-1.
6 HaBbIKaMH IIPOBEACHUU OIrpaHUYECHHBIM OTpaHUYEHHBEIM | YBEPEHHOE
Branets SKCHEPUMEHTA | 51 (ore 6 6
pPUMEHTa | HAOOPOM HAaBBIKOB | HAOOPOM BJIaJICHHE
HaBBIKAMH BHBIX 1
BHBIX U SKCHEPUMEHTAIBH | HaBBIKOB HaBBIKAMH
OKCICPUMEHTA | 1eopeTHUECKHUX P
JIbHBIX U paGoT i 1o TEOPETHUYECKUX | BIX paboT SKCHEPUMEHTAN | SKCIIEPUMEHTA
TEOPETHYECKH | repe HUP paboT u 1o BHBIX U JBHBIX U
X paboT M Mo marucrepckoit | Teme HAP TEOPETUYECKUX | TEOPETHUECKU
Teme HUP _ | mccepramuu | nucceprarmu pabot X paboTax mo
MarucTepcKoi reme HUP
IHCCepTaIH
JHCCepTaIH




KAPTA KOMIIETEHIIUA
Kox u ¢popmynuposka komnereniu IK-3. roTOBHOCTBIO HCHIONIB30BATH COBPEMEHHYIO alIaparypy
IIPY IPOBEJICHUU HAY4YHBIX MCCIICAOBAHUI

Koa u PesyabTaTsl Kpurepun orieHuBaHUs pe3ynbTaTOB 00yUYeHUs
HAUMeHOBaHue | 00y4YeHMs 1O 2
HHIUKATOPA AUCUMIINHE 3
(«He
AOCTHKEHM S («YnosaerBopur | 4 («Xopomo») | 5 («OTIuuHo»)
YIIOBJIETBOPUTE
KOMIIETEHIINH €IIbHO»)
JILHO)
IIK-3.1. 3uaTe 3HATH: 3arpynusiercsa B | CamoctosrensHo | Camoctositens | CamocTosATeNb
obopynoBaHue | 00OPYIOBAHUE | ONpENEIECHHU U | ONPEIEIIAET HO OIIpENENsIeT | HO
W IIPOIPaMMBIL | M IIPOTPAMMBI | ga3zHayeHUH KOMITOHEHTHI KOMITOHEHTHI MOAKIIIOUAET
TPCAHASHATICHH | HPCAHASHAUCH | o\ monenToB puOOpOB. npubOpOB. KOMITOHEHTHI
bI€ IS HBIC IS
npudopa u Nwmeer Nwmeer pubOpOB.
IIPOBEJICHUS IIPOBEJICHUS
CHHTE3a I CHHTE3a I IIPOrPaMM. IIpeJICTaBJIeHUs O | peAcTaBieHus | Mmeer
HCCIEOBaHUE | HCCIIEIOBAHUE HOPMaJbHOM O HOPMAJILHOM | TIPE/ICTaBIICHUS
paznnuHbiX OX | pa3au4HbIX pexume ux pexume ux 0 HOpPMAaJIbHOM
CBOMCTB ®X cBOWCTB (GyHKIHOHNPOBA | QYHKIIMOHUPOB | U KPUTHIECKOM
BCIIICCTB. BCIIICCTB. HUSI TIPH aHUsI. pPeKUMAX UX
IIPOBEJCHUN [Tpumenser (GYHKIMOHHPOB
OT/IENTBHBIX KOMIIBIOTEPHBI | aHHSL.
oreparui e nporpammbl | CriocoOeH
TSt JMarHOCTHPOBA
yIIpaBJICHUS Tb IIPOCTHIE
npubopom OLINOKH
npubOpoB U
porpamm
yIIpaBJICHUS
3arpynnsiercsa B | [IpoBoaut IIpoBoaut Camocrosrens
IIK-3.2. Ymers | YMmers:
IIPOBEJICHUN OTJIE/IbHbIE OTJIE/IbHbBIE HO
IIPOBOJUTH MIPOBOJIUTH
KCIIEpPUMEHTA nepanun B nepanun B TBIIS
9KCIEPUMEHT SKCIIepHMEHT | O\ CHoPHME oriepal oriepal ocymee 1
Ha HayqHOM Ha HayqHOM Ha Hay49HOM xoJe xoJe BCE ATaIlbl
o6opynoBaHuy, | 060pynoBaHKH, | O00PYIOBAHMH | SKCIIEPUMEHTA OKCHEPUMEHTA | SKCIIEPUMEHT
MIPOBOJIUTH IIPOBOJUTH UCTIOJNB30BAaHUK | HA HAYYHOM Ha HaAyYHOM Ha HaAyYHOM
00paboTKy 00paboTKy CIICIMATH3UPOB | 000PYIOBaHUU obopynoBaHuu | 00OPYIOBAHHH,
PC3yIbTATOB M| PESYILTATOB M | gy 6e3 06paboTku | OGe3 0OpabOTKU | MPOBOIMT
U3MEpEHUH C U3MEpPEHUH C
IIporpamMm pE3yIbTaTOB pE3yIbTaTOB 00paboTKy
HCI0JIb30BAHUE | HUCIIOJb30BaHUE . .
M M U3MEpPEHUN B U3MEpPEHUN B pe3ybTaToOB U
CHELUAIN3HUPOB | CICLUATH3HPO CHELMAIN3UPOBA | CIIELUAIU3UPO | U3MEPEHUN C
aHHBIX BaHHBIX HHBIX BAaHHBIX UCTIOJIb30BaHNE
KOMIBIOTEPHBI | KOMIIBIOTEPHBI KOMIBIOTEPHBIX | KOMIBIOTEPHBI | M
X porpamm. X IIpOTpamm. [IporpaMMax. X IporpamMmax. | CHelUuaIu3upo
BaHHBIX
KOMIBIOTEPHBI
X TIPOTPaMM.
3.3 Bmaners: 3aTpyaHsercs Brimonasaer Camocrostens | CaMoCTOATED
IIK-3.3.
OCHOBaMH B IIOATOTOBKE OTACIbHBIC HO BBIIIOJHSET | HO criocoOeH
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Bnaners poOOMOArOTOB | MPOd U oTiepaIuy B X0/i¢ | OOJILIIMHCTBO | OCYIIECTBUTH
OCHOBaMH KM I 00BEKTOB IS MPOOOTMOArOTOBK | OIepalwii B MHOJIHBIN ITUKII
NMPOGOIOJIrOTOB | MPOBE/ICHHUS HOCJIELYIOLIETO | H. xoJ1e IpoOOIIOArOTO
KU 115 Pa3IUYHBIX
UCCIIEI0OBAHUS. npoOONOAroTo | BKU
[IPOBEACHUS DOXA.
PABTHUHEIX BKH MTPOCTHIX
DOXA. 00BEKTOB
Bianers: 3arpynnsercsa B | [IpoBomur Camocrositensh | CriocoOeH K
IK-
Ha4aJlbHbIMU MOPSIKE HW3MEPEHHs], HE 0 T'OTOBUT MIPOBEICHUIO
3.4.Bnaners HABBIKAMH
BKJIFOUEHHUS U criocobeH npuoop K IIOJIHOTO IMKJIa
HayvaIbHBIMHU paGOTHI O 5
BBIKITIOYEHHUS U3MEHSTh 3aIycK aboT Ha
HaBbIKAMU CHIELHATH3NPOB YCKY, p
paGoTHI co AHHIM npudopa, napamMeTpsl KOHTPOJIUPYET U | CIELUATU3HPO
CHICIHAATN3UPOB | yaygypim CHSTUH npudopa. U3MCHSICT BaHHOM
AQHHBIM o0opymoBanue | MOKa3aHUIA [apaMeTphl Hay4HOM
Hay4qHBIM M M3MepEHni npuGopa B X01e | 060pyI0BaHUH
obopynoBaHue
SKCIEPUMEHTa. | TIpU
M
NIPOBEACHUH
9KCIEPUMEHTO

B HEBBICOKOU
CIIOKHOCTH

Kon u popmynuposka kommnereHimu IK-4. ciocoOHOCTBIO y4acTBOBATh B HAYYHBIX JUCKYCCHUSX U
MIPEACTABIISTH MOTYYCHHBIC B HCCIICIOBAHUSX PE3YIILTATHI B BU/IC OTYECTOB M HAYYHBIX ITyOIHKAIUIA
(cTeHnOBBIE JOKIIABI, pehepaThl U CTaThU B IEPHOANUCCKON HAYIHOM TIEUaTH)

Kon u PesyabTaTsl Kpurepun orieHuBaHus pe3ynbTaToOB 00yUYeHUs
HAUMEHOBaHHU | O0y4eHHUs IO 2
€ HHANKATOpa | JAUCHUIJINHE («He 3 4
AOCTUKEHM S («Y noBnerBopure 5 («OTnaHO»)
YAOBJIETBOPUTEI («Xopor1i0»)
KOMIIeTEHIIM U JILHO)
BHO»)
NK-4.1. 3sate | 3HaTh: 3arpynHsiercs B ILmoxo 3HaeT 3Haer 3HaeT
OCHOBHBIE OCHOBHBIE BEJICHUU HAy4YHOU | MpaBuUJia BEJCHUS OCHOBHBIE OCHOBHBIE
1IpaBHIIa 1IpaBHIIa JMCKYCCUU JMCKYCCUH IIpaBUiIa IIpaBUIIa
BENCHM BENCHUA BEICHUS BEJICHUS
Hay4yHOU Hay4HOU .
JMCKYCUH Hay4YHOU
TUCKYCCUU TUCKYCCUU
TUCKYCCUU
3arpynHsiercs B Odopmitsier ¢ Odopmmsier ¢ | 3Haer
IIK-4.2. 3nare | 3HaTh:
oopmeHnn CEpPbE3HBIMU HE3HAYUTEJIbH | OCHOBHBIE
OCHOBHBIE OcHoBHbIE 5 5
€3YyJIbTaTOB OLIMOKaMU BIMU T BaHUS K
TpeOoBaHUA K | TpeOOBaHUS K pesy. peoo
CTEH/IOBBIM/YC | CTEHIOBBIM/YC HUP no OIIMOKaMH CTEHJIOBBIM/YC
THBIM THBIM ImpaBuIaM THBIM
JOKJIaJaM TMpu | JOKIJIaaaM Mmpu JOKJIa/IaM.
IIPEJCTABICHU | IIPEJCTaBICHU
Y TIOJyYCHHBIX | U MOJyYCHHBIX
pE3yIbTaTOB pe3ynbTaToOB
HUP HUP
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K43 YMmers: 3arpynHsiercs B Hescno m newerko | Hemocraroun | Ymeer
IIK-4.3. Ymern
BBICKA3bIBATh BBICKa3bIBAaHUU H3JIaraeT TOUKy 0 BBICKa3bIBATh
BBICKa3bIBaTh .
CBOIO TOHKY CBOEM TOUKH 3pEHHSL. apryMEHTUPY | CBOIO TOUKY
CBOIO TOUKY 3peHus 1
3peHust €T TOUK 3peHHs U
3peHUs 1 y4acTBOBATh B P Y P
Y4acTBOBATh B | nyanore 3pEHHUSL. y4acTBOBAaTh B
aMasnore (cTyaeHT- JMAJIore Co
(ctyneHT- CTYHEHT, CIELMaINCTaM
CTY/ICHT, CTYICHT- U Pa3IHYHOTO
CTYACHT- [IPENOAABaATEINb YPOBHSI
IIpero/1aBaTel CTYEHT-
b
b, CTYJICHT- COTPYIHHK
COTPYIHHIK Tab0pATOPHH).
nabopaTopun).
-y Bmaners: 3arpynHsiercs B [Tyraercs B HNuorma Bnaneer
IIK-4.4.
B HaBbIKaMH HCIIOJIB30BaHUU HCIIOJIB30BaHUU OIMOAeTCI B | HABBIKAMU
TIaJIeTh
yqactus B TEPMHUHOJIOTMM | TEPMUHOB WCIIONB30BaH | y4acTHs B
R MHOTOCTOPOHH VU TEPMUHOB | HAy4YHOU
yHacTus B el HayJHO
MHOTOCTOPOHH | Gecere Oecerne,
b
eil HayyHO’ HCTIONB3YS B cBOOOTHO
Oecezne, yCTHOIT peun UCIIOJIB3YET
UCHOJIb3YA B crienuQpuIecKy crienuQpuIecKy
YCTHOM peun 10 .
CHCUHPHICCKY | xpvrucekyio XHUMHYECKYIO
0 TEPMUHOJIOTHIO
XHMHYECKYIO TEPMUHOJIOTH
TEPMUHOJIOTH 10
10
KAPTA KOMIETEHIIUHN

Koxa u popmynuposka komnereniuu I[NK-7. Crioco6eH UCI0JIb30BaTh OCHOBHBIE (PU3UKO-
XUMUYECKHUE, OMOXUMHYECKUE, XUMHUYECKNE, MATEMAaTHUYECKUE METOJIBI I pa3pabOTKH,
HCCJIENOBAHUN U SKCIIEPTHU3bI JICKAPCTBEHHBIX CPEJCTB, M3TOTOBIICHUS JIEKAPCTBEHHBIX MPETIAPATOB

Kon u PesyabTaTsl Kpurtepun orieHUBaHUs pe3ynbTaTOB 00yUeHUs
HAMMEHOBaH | 00y4eHHs MO
ue AUCIHHILINHE 2
HHIUKATOPA 3
P («He 4 5}

AOCTHKEHUS («Y noBneTBOpUTEIH

YAOBJIETBOPUTEID («Xopomo») | («OTIuuHO»)
KOMIIEeTEeHIH HO»)

HO»)
u
nK-7.1. 3HATh: He 3Haer YacTuuHO 3HAET 3Haer 3Haer
3HATh OcHoBHbIE OCHOBHEBIE OCHOBHBIE (JM3UKO- | OCHOBHEIE OCHOBHBIE
OCHOBHBIC (puzuko- ¢buznKo- XUMHYECKUE, ¢buzuKo- ¢buzuKo-
dusuxo- XUMHUCCKUC, | ypmuueckue, OMOXMMHUYECKHE, XUMUYECKUE, | XUMHUUYECKHE,
OMOXMMHYECK
XUMIYECKHE, | o OHMOXMMHUYECKHE, | XUMHYECKHE, OHMOXUMHUYECK | OMOXMMHUYECK
b
GUOXMMHYEC | xpvpueckme, | XAMHUCCKHE, MaTeMaTH4eCK1e ue, ue,
KHe, MaTeMarnyec | MATEMaTHYECKUE | METOMbI IS XUMUYECKUE, | XUMHUUYECKHE,
XUMHUUYECKHEe, | KM€ METOABI | METOMBI IS pa3paboTku, MaTreMaThuyec | MaTeMaTHU4ec
maremaruyec | A pa3paboTku, HCCIIEIOBAaHUN U KHEC MCTO/JIbI KHC MCTO/JIbI
pa3paboTKH,
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KHE METOIbI HCCIEN0OBAHN | UCCIEIOBAHUHI 1 AKCIEPTU3BI IS IS
IS uu AKCIEPTU3BI JIEKapCTBEHHBIX pa3paboTku, | pa3paboTku,
paspabotku, | JKCHCPTHU3BL | jexapcrTBeHHBIX | CpencTs, UCCIIEN0BAHN | UCCIIEN0BAHU
JIEKapCTBEHH N N
HCCIEN0BAHU CpPEICTB, H3TOTOBIIEHUS Hu Hu
N BIX CPEJICTB,
Hu
Msrotopneny | ASTOTOBICHHS JIEKapCTBEHHBIX AKCIEPTU3BI AKCIEPTU3BI
AKCIEPTU3BI q JIEKapCTBEHHBIX MpermapaToB. JIEKapCTBEHH | JIEKAPCTBEHH
JICKApCTBEHH | JIeKapCTBEHH | HPENaparos. BIX CPEJICTB, BIX CPEJICTB,
BIX CPEJICTB, BIX HM3TOTOBJIEHN | U3TOTOBJICHU
U3TrOTOBJIEHU IperapaToB. A a
1 JIEKapCTBEHH | JIEKAPCTBEHH
JIEKapCTBEHH BIX BIX
BIX MpernapaToB, | MPEmapaTos.
MpermapaToB. HO JIOTTYCKaeT
OTIEIbHEIE
OIIIHNOKH.
He ymeer HcnbiThIBaET YmMmeer Ymeer
IK-7.2. VYMeTh:
HCIIOJIB30BaTh oTIpe/icNIeHHBIC MIPaBUIIHHO MIPaBIIIHHO
VYmMmerh HCIIOJIB30BaT
HOBHEI aTpynHEHUd IIpA HCIIOJIB30BATh | UCIIOJIL30BATh
HCIIOJIB30BaTh | b OCHOBHEIE OCHO © 3aTpyaHe p CHOMB30 CHOMB30
OCHOBHBIE bu3HKo- ¢buznKo- HCIIO0JIb30BAHUU OCHOBHEIE OCHOBHEIE
Pusnko- XUMHYECKHe, | XUMHYECKHE, OCHOBHBIX (pM3HKO- | (hU3HKO- ¢buzuKo-
XUMHYECKHE, | OMOXUMMYECK | OHOXUMHUUYECKUE, | XMMHUYECKUX, XUMHYECKUE, | XUMHUUYECKHUE,
OMOXMMHYECK | HE, XUMHYECKUE, OMOXMMHUYCCKHUX, OMOXMMUYECK | OMOXUMHUYECK
e, XUMHHCCKUC, | \iaremaTHueckne | XMUMHYECKHUX, ue, ue,
XUMHYECKHE, | MaTeMaTH4ec
METOIbI IS MaTeMaTUYECKHUX XUMHYECKUE, | XUMHUUYECKHUE,
MaTeMaTU4eC | KHE METOIBI 5
KHE METOJIbl s pa3paboTku, METOIOB IS MaTeMaTHYEC | MaTeMaTHYEC
s paspaGoTKH, HCCIEI0BAHNUN U pa3paboTku, KHE METOIbI KHE METOIbI
pa3paboTku, HUCCIIENOBAHNA | DKCIIEPTU3EI HCCIEI0BAHNN U JUTSL JUTSL
UCCIIECIOBAHU | U | JICKapCTBCHHBIX SKCIIEPTU3HI pa3paboTku, pa3paboTku,
nu SKCIICPTHU3BI CPEJCTB, JIEKapCTBEHHBIX HUCCIEI0OBAHU | UCCIEAOBaHUA
OKCTICPTH3bI JICKAPCTBCHH | yaroroBsIeHUs CPEICTB, umn umn
JIEKapCTBEHH | BIX CPEJNICTB,
JIEKapCTBEHHBIX H3TOTOBIIEHUS AKCIEPTU3BI AKCIEPTU3BI
BIX CPEJICTB, H3TOTOBIIEHU
M3FOTOBICHUS | 5 MpermapaToB. JIEKapCTBEHHBIX JIEKapCTBEHH | JIEKAPCTBEHH
JIEKApCTBEHH JIEKApCTBEHH npemnaparos. bIX CPCACTB, bIX CPCACTB,
BIX BIX HM3TOTOBJIEHN | U3TOTOBJICHU
MpermapaToB. MpermapaToB. Pt Pt
JIEKapCTBEHH | JIEKAPCTBEHH
BIX BIX
MpernapaToB, | MPEmapaToB.
HO JIOTTYCKaeT
OTIEIbHEIE
OIIIMOKH.
3 Bnaners: He criocoben HcneiTeIBaeT Bnaneer Coocoben
InK-7.3.
B CIOCOOHOCTh | YCMOB30BATE OIIpEICIIEHHBIE CIIOCOOHOCTH | MCIIOJIB30BAaTh
JIa7IETh 10
OCHOBHEIE 3a HEHMS IIpU 0 OCHOBHEIE
CIIOCOOHOCTD TpyA P
HCIIOJIB30BaTh
0 ¢buznKo- HCITOJIb30BaHUH MCIO0JIb30BATh | (PU3HKO-
OCHOBHEIE
HCHOJB30BATS | (hyraprico- XHUMHYECKUE, OCHOBHBIX (DM3HKO- | OCHOBHEIE XHUMHYECKUE,
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OCHOBHBIE
¢duzuko-
XUMHYECKUE,
OHMOXUMHUYECK
ue,
XUMHYECKUE,
MaTeMaTHh4ec
KHE METOIbI
IS
pa3paboTku,
HCCIIeIOBaHU
uu
AKCIEPTU3BI
JIEKapCTBEHH
BIX CPEJICTB,
M3TOTOBJICHUS
JIEKapCTBEHH
BIX
MpermapaToB.

XUMHYECKUE,
OHMOXUMHUYECK
ue,
XUMHUYECKUE,
MaTeMaTHh4ec
KHE METOIbI
IS
pa3paboTku,
HCCIIeIOBaHU
uu
AKCIEPTU3BI
JIEKapCTBEHH
BIX CPEJICTB,
M3TOTOBJICHUS
JIEKapCTBEHH
BIX
MpermapaToB.

OMOXMMHUYECKUE,
XUMHYECKUE,
MaTeMaTHYECKUE
METOBI IS
pa3paboTku,
HUCCIIeAOBAHUI U
AKCIEPTU3BI
JIEKapCTBEHHBIX
CPEICTB,
M3TOTOBJICHUS
JIEKapCTBEHHBIX
MpermapaToB.

XUMHUYECKUX,
OMOXMMHUYCCKHUX,
XUMHUYECKUX,
MaTEeMaTHYECKUX
METOJIOB JIJIs
pa3paboTku,
HUCCIIeAOBAHUI U
AKCIEPTU3BI
JIEKapCTBEHHBIX
CPEICTB,
M3TOTOBJICHUS
JIEKapCTBEHHBIX
MpermapaToB.

¢duzuko-
XUMHYECKUE,
OHMOXUMHUYECK
ue,
XUMHUYECKUE,
MaTeMaTHhuec
KHE METOIbI
JUTSL
pa3paboTku,
HCCIIeIOBaHU
W u
AKCIEPTU3BI
JIEKapCTBEHH
BIX CPEJICTB,
M3TOTOBJICHU
i
JIEKapCTBEHH
BIX
MpernapaTos,
HO JIOITyCKaeT
HEKOTOphIE
OILIMOKH.

OHMOXUMUYECK
ue,
XUMHYECKUE,
MaTeMaTH4iec
KHE METOIbI
IS
pa3paboTku,
HCCIIeIOBaHU
W u
AKCIEPTU3BI
JIEKapCTBEHH
BIX CPEJICTB,
M3TOTOBJICHU
i
JIEKapCTBEHH
BIX
MpermapaToB.
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4.2. TunoBble KOHTPOJIbHBbIE 32JaHUSI WM HHbIE MATEPHATbI, HE00X0AUMbIE /1JIsl OLleHMBAHUS
pe3yJabTaToB 00y4eHMs MO AUCHUIINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30BaTeIbHOI
NMporpaMMe MHIHMKATOPAMU JTOCTHKeHUsI KoMneTeHnnii. MeToanueckue MaTepuasbl,
onpeaeJsiloNye NMPoUeAyPbl OLleHNBAHUS Pe3yJILTATOB 00YyUYEeHHUSsI M0 TUCHHUILINHE.

Kox wu wanMmeHoBanue
WHJIMKATOpa JTOCTHXKEHUS
KOMIIETEHIIUA

Pe3yJ'II>TaTI>I OGy‘IeHI/IH 10 JUCHUIIJIMHE

OneHouHble cpencTBa

IIK-1.1. 3Hath Hay4HYIO
HOBU3HY M  BaXXHOCTb
IIPaKTUYECKOTO
UCIOJIb30BAHUS JAHHBIX,
MIOJIy4YEHHBIX npu
BBIIIOJIHEHUH
MAarucTepCKOu
JMCCEpPTALMH.

3HaTh: HAy4YHYI0 HOBHU3HY U Ba)XHOCTb
IIPAKTUYECKOI0 MCIOJb30BaHUS JAHHBIX,
ITOJTY4EHHBIX pu BBITIOJTHCHU U
MarucTepCKON AUCCEPTALUH.

IIK-1.2. 3Hath OCHOBHYIO
TUTEPATypy MO TEMATHKE

HCCIeI0BaHus,
MIPEUMYIIECTBA u
HEJIOCTaTK!
TEOPETUYECKUX u
AKCIIEPUMEHTAIIbHBIX

METOJIOB UCIOJIB3YEMBIX B
HUP.

3HaTh: OCHOBHYIO  JUTEparypy IO
TEMaTUKE MCCIEN0BAHUs, IPEUMYIIECTBA
U HENOCTaTKM  TEOPETHUYECKUX U
AKCIEPUMEHTAIBHBIX METO/I0B
ucnons3zyemsix B HAP.

ITK-1.3. Y™Merb Ha OCHOBE
JUTEPATYphl BBIICIATh H
UCII0JIb30BATh ST
OOBsSICHEHUSI Ppe3yJbTaTOB
HHP TEOPETUUYECKYIO
OCHOBY
IKCTIEPUMEHTAIBHBIX
METOJIOB ~ CHHTE3a U
aHaIM3a

YMeTh: Ha OCHOBE JINTEPATYPhI BBIICIATH
u HUCIIOJIB30BATh JIIsL OG’LHCHCHI/IH
HHP TEOPETUUECKYIO

OCHOBY OKCHCPUMCHTAJIIBHBIX MCTOIOB

pe3yJbTaToOB

CHHTC3a U aHaJIku3a

1IK-1.4 Ymerp npaBUIIbHO
COCTaBIIATh KOHCIIEKT
CTaThW/KHUTH,
ONpeNeTsATh
MOJIOKCHUS
MPEIIEeCTBYIOMUX padoT
110 JAHHOW TEMaTUKE

TJIaBHBIC

YMeTh: MMpaBHUJIIbHO COCTAaBJIATb KOHCIICKT

CTaThbH/KHUTH,  OMNPENENSITh  TJABHBIC
MOJIOKCHHSI TIPENIIISCTBYIONINX PabOT Mo

JTAaHHOU TEeMAaTHUKE

Kelic-3aja4a;
nabopaTopHbie paboThI;
pedeparsr;
TOKJIa/1bl; KOMIUIEKT
TUTIOBBIX 33]1a4;
TeCT,

KOHTpOJIbHast paboTa
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1IK-1.5 Bnagets
HavaJIbHBIMU HAaBBIKAMHU B
(bOopMyITHUPOBKE TEMATUKH

Bna;[er b Ha4dYaJlbHBIMHM  HaBbIKaMH B

HUP 1o
aHanusa

(bOpMyITUpPOBKE  TEMATHUKH

pe3yapTaram [IEPBUYHOTO

JUTEPATYpHBIX JaHHBIX B BBIOpPAHHOM

HUP 1o pesynbraram
IIEPBUYHOTO a”HaJIn3a oOmact HCCHCHOBaHHﬁ.
JIUTEPaTypHBIX JaHHBIX B
BBIOpaHHOM oOmactu
UCCIIEN0BaHUMN.
Brnazners: HaBbIKaMU DKCIIEPUMEHTAIIBHBIX
IIK-1.6 Brnanets
U TeopeTHueckux padbot u mo treme HUP
HaBbIKaMU

OKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX pPaboT H

MAarucCTEPCKOU TUCCEPTALINU

o TEME HUP

MAarucTepCKOu

JUCCEePTALINU

ITK-3.1. 3Hath | 3HaTh: OO0OpYAOBAaHHE M MPOTPAMMBI Kelc-3a/1a4a;
obopynoBaHue U | IpeaHasHauYeHHbIE I  IPOBEACHUSA nabopaTopHbIe pabOTHI;
MPOrpaMMBbl CUHTE3a U HCCle0BaHue pa3uyHbix X pedepatsr;
npeaHa3HaYCHHbIC JUIS | CBOMCTB BEIIIECTB. HAOKJIaJbl; KOMIUICKT
MPOBEICHUSI CUHTE3a U TUIIOBBIX 3a/a4;

HCCIIEIOBAHUE PA3IMYHBIX
DX CBOWCTB BEIECTB.

ITK-3.2. YMeTb MpOBOUTH | YMETh: TPOBOJUTH OKCIEPUMEHT Ha
HKCTIIEPUMEHT Ha HAyYHOM | HAyYHOM  OO0OpPYIOBaHHM, IPOBOAUTH
o0opyI0BaHuH, 00paboTKy pe3yabTaToB U M3MEPEHUH C
IPOBOJIUTH 00paboTKy | MCIOIb30BaHUEM CIEIHUATM3UPOBAHHBIX
Pe3yabTaTOB U U3MEPEHHUH | KOMITBIOTEPHBIX MPOTPAMM.

C UCTIOJIb30BAHUEM

CTELUANTN3UPOBAHHBIX

KOMIBIOTEPHBIX

pOrpamm.

Brnagers: ocHoBamMH IPOOOIONTOTOBKH
TIK-3.3. Braners | ;4 NpoBeIeH s pasndHbix DXA.
OCHOBaMH
pOOOTOATOTOBKHI TUIS
NPOBEACHUS  Pa3IUYHBIX
DOXA.

Brnaners: HavaJIbHBIMU HaBBIKAMH
1IK-3.4.Bnanets paboTel €O CHCHHATU3MPOBAHHBIM
HAYaIbHBIMA  HABBIKAMH | yavyppiv 060pyI0BaHHEM
paboThI co
CIELUATU3UPOBAHHBIM

HAy4YHBIM 000pYIOBaHHEM

TeECT,
KOHTpOJIbHast paboTa
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IIK-4.1. 3HaTb OCHOBHbIC | 3HaTh: OCHOBHBIE TMpaBUJia BEJCHUSA
npaBuWIIa BEJICHUS | HAYYHOU TMCKYCCHH
HAay4HOU UCKYCCUU
IIK-4.2. 3natp ocHoBHbIe | 3HaTh:  OCHOBHBIE  TpeOOBaHUS K
TpeboBaHUS K | CTCHIOBBIM/YCTHBIM  JOKJagaM  IpH
CTCHJIOBBIM/YCTHBIM MIPEICTaBICHUH MOJTy4E€HHBIX
JNOKJIaaM npu | pesynsratoB HUP
MIPEICTaBICHUH
MOJTy4E€HHBIX
pesyanbratoB HAP

YMeTh: BBICKa3bIBaTh CBOIO TOUYKY 3PECHHUS
T1K-4.3. Ymetb

BBICKa3bIBATh CBOIO TOUKY
3peHHsI M y4acTBOBaTh B
yanore (cTynent-
CTYJIEHT, CTYZIEHT-
IperoiaBaTelib, CTYJICHT-
COTPYZIHHUK JIaDOPaTOPHUN).

M ydacTBOBaTh B Juajore (CTyAEHT-
CTYJICHT, CTYACHT-IIPENOAABATEb,
CTYACHT-COTPYIHUK Ta00paTOpHH).

Bnaners:  HaBbIKAMM ~ y4acTHs B
1IK-4.4. BrazeTs | yporocroponneif  mayunoit  Gecere,
HaBbIKAMH  yHacTHA B | yenone3sys B YCTHOM peun
MHOTOCTOPOHHCH crienu(pUIeCKyto XUMHYIECKYIO
HAYIHOH 6Uece;[e, TEPMHUHOJIOTHIO
UCIIONB3YSl B YCTHOU peun
CHET(PUIECKYIO
XUMHYECKYIO
TEPMHUHOJIOTHIO

Kelic-3aja4a;
nabopaTopHbie paboThI;
pedeparsr;
TOKJIa/1bl; KOMIUIEKT
TUTIOBBIX 33]1ay;
TecT,

KOHTpOJIbHast paboTa

IIK-7.1. 3HaTh OCHOBHBIE

3HaTh OCHOBHBIE (DU3UKO-XUMHUYECKHE,

Kelic-3aja4a;

(bU3NKO-XUMHUUECKHE, OMOXUMHUYECKHE, XUMUYECKHE, | J1abopaTopHble paboOTHI;
OMOXUMHUYECKHE, MaTeMaTH4YECKHE METO/1bI IE: pedeparsr;
XUMUYECKHUE, pa3paboTku, UCCIIEI0BAaHHH " TOKJIa/1bl; KOMIUIEKT
MaTeMaTU4YEeCKUE METOJbI | OKCIEPTH3bl  JICKAPCTBEHHBIX CPEICTB, TUTIOBBIX 33]1a4;
TSt pa3paboOTKH, | H3TOTOBJICHUS JIeKapCTBEHHBIX TecT,
UCCIIeI0BaHUI U | IpernapaToB KOHTpOJIbHast paboTa
HKCTIEPTHU3BI

JICKapCTBEHHBIX CPEJICTB,

M3TOTOBJICHUS

JIEKapCTBEHHBIX

IpernaparoB

1IK-7.2. YMeTh | YMeTh HCIONIb30BaTh OCHOBHBIE (DU3HKO-

UCTOJb30BaTh OCHOBHBIE | XUMUYECKHUE, OMOXUMHUYECKHE,

(bU3NKO-XUMHUUECKHE, XUMUYECKHE, MaTeMaTHYECKHEe MeETO]IbI

OMOXUMHUYECKHE, st pa3paboOTKH,  MCCIENOBAaHUN |

XUMUYECKHUE, OKCTIEPTHU3bl  JIEKAPCTBEHHBIX CPEICTB,

MaTeMaTU4YeCKUE METOJIbI | U3TOTOBIICHUS JIeKapCTBEHHBIX

TSt pa3paboTKu, | mpenapaToB
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HCCIICIOBAaHUM u
SKCHEPTU3BI
JIEKapCTBEHHBIX CPEICTB,
HM3TOTOBJICHUS
JIEKapCTBEHHBIX
MpernapaToB

TIK-7.3. Bnaners | Bnagerr CIOCOOHOCTBIO HCIOJIB30BaTh
CIIOCOOHOCTBIO OCHOBHBIE (UBHKO-XUMHUYECKHE,
HCIIOJIE30BaTh OCHOBHBIE | OMOXUMUYCCKHUE, XUMHYECKUE,
(UBHKO-XUMHUYECKHE, MaTeMaTHYECKUE METOIbI JUTSL
OMOXMMHUYECKHE, pa3paboTku, UCCIIEI0OBAaHUI u
XUMHYECKUE, OKCHEPTU3Bl  JIEKAPCTBEHHBIX  CPEICTB,
MaTEeMaTHYECKUE METOAbI | H3ATOTOBJICHHUS JIEKapCTBEHHBIX
JUISL pa3paboTKu, | mpernapaToB

HCCIIeI0BaHU u
AKCIEPTU3BI
JIEKapCTBEHHBIX  CPEJICTB,
M3TOTOBJICHUS
JIEKapCTBEHHBIX
MpemnapaTon

[Ipomexxyrounasi arrTectansi ocyliecTBisercss B ¢Gopme dk3aMeHa. CpoKHM aTTeCTallMOHHBIX
UCTIBITAHUN YCTAHABJIMBAIOTCA Y4YE€OHBIM IIJIJAHOM OCHOBHOW 00pa3oBaTelIbHON MPOrpamMMbl, I'papuKOM
yuyeOHOro Tmpolecca Ha Y4eOHBIH TOA M TPHUKA30M PEKTOpa, pPErJIaMEHTHUPYIOIIUM MpOBeICHHE
9K3aMEHALMOHHBIX CECCHUM.

Jnst 3Toi (OpMBbI MPOMEKYTOUHOM aTrTecTalvu pa3pabOTaHbl LIKANbI, KPUTEPUH U MPOLETYPHI

OIIEHUBAHMS YaCTEN U KOMIIOHEHTOB (3HATh, YMETh, BJI/I€Th) KOMIIETCHIIHA.

Tekymuii KOHTPOJIb 3HAHUM, YMEHUW U HABBIKOB JUISI OLIEHUBAHUS KOMIIOHEHTOB JUCUUILUIMHAPHBIX
gacTeld KOMIIETCHIIMH OCYIIECTBIISIETCS Ha MPOTSDKEHUU BCEX JICKIIMOHHBIX M JIA0OPATOPHBIX 3aHATUN B 1
cemectpe. OH MPOBOAUTCS TOCIE HM3YyYCHHS HOBOW TEMBI C IENBIO BBISCHEHUS HanOOJee CIOKHBIX
BOIIPOCOB, CTENEHU YCBOCHMS MH(MOPMALIUHU, TOJUIEP)KAaHUS BHUMAHUS CIYIIAIOUIEH ayAUTOPHH, a TaKkKe
KaXXJbIM CTYJI€HTOM UHIMBUIAYAJIbHO.

CTyneHThl THINYT OJIHY KOHTPOJIBHYIO pPabOTy, CHAIOT OTYEThl B OJIIGKTPOHHOM BHJAE IO IISATH
nabopaTopHBIM paboTaM, BBICTYMAIOT C MPE3EHTAIMSAMHU 10 OJHOMY W3 Pa3AeNioB JIEKIIMOHHOTO Kypca,
Y4acTBYIOT B pa300pe pa3IMYHbIX CUTYAI[MOHHBIX 3a/1a4.

PyOexHbIif KOHTPOJIb OCYIIECTBIISIETCS MPOBEACHUEM TECTHPOBAHUSI.

Pe3ynbTathl aKTUBHOCTH CTYJEHTOB OIICHHBAIOTCS MO 4X-0a/UIbHOM IIKajle W 3aHOCATCS B KHUXKKY
npenogaBatensi. OHU YYUTBHIBAIOTCS B BHUAEC MHTErPAJbHOM OLEHKH MPU MPOBEICHUU MPOMEKYTOUHOU
aTTecTaIluu.

CTpyKTypa 3K3aMeHALIMOHHOT0 OHJieTa:
DK3aMEHAITMOHHBIA OWJIET BKIIIOYaeT B ce0s TPU TEOPETHUYECKHX BOIPOCAa W3 PA3HBIX Pa3JieioB
nporpammbl. OLeHKa YCTIEITHOCTH OCBOCHUS AUCIUILTUHBI (POPMHUPYETCS MO YeThIpexOaNbHOM cucTemMe:

— «HEYJIOBJIETBOPUTEIILHOY;
— «YIOBJIETBOPUTEIBHOY;
— «XOPOLLIOY;

— OTIMYHO».
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18.

19.

20.

21.

Bomnpocsl k 3xk3amMeny

BerBu Teopermueckoil XMMHMM M pelIaeMble C MX IMOMOUIbIO 3amadyn. KpaTkas xapakTepHCTHKa
METOJIOB MOJICKYJISIDHON TUHAMUKH, MOJICKYJSIPHON MEXaHUKH, KBAHTOBOH XMMHUH, MOJIEKYJISIPHOTO
MOJICTTUPOBAHUS M XeMOUH(POPMATUKHU. JJOCTOMHCTBA, HEJJOCTATKH ITHX METOIO0B. ,V X BO3MOKHOCTH
B PELICHUU MPAKTUYECKUX U (QyHIAMEHTAIBHBIX 33/1a4 OPraHMYECKOW U HEOPraHWYECKONH XUMUH.
BbruncnurenbHas XuMUs Kak crioco0 MpoBeNeHHs XMMUYECKHX HccieloBaHui. TurmoBble 3amadn
BBIUMCIIUTEIBHON XUMHUU.

XemouH(popMaTHKa Kak Hay4yHas aucuuiuinHa. Omnpenenenue. Hayunele  HampaBieHus,
o0beTMHsIeMbIe XUMOUH(POPMATUKOM.

Xemo- u OnonH(popMaTHKa B PEIICHUH OCHOBHBIX 33734 (PU3MUECKON OpraHnYecKOd XUMHH.
[lonsiTue 0  MOJECNUPOBAHMM  «CTPYKTYpa-CBOMCTBO» U «CTPYKTYpa-akKTMBHOCTH» B
XeMOMH(OPMAaTHKE.

WHAyKTUBHBIA M JNEAYKTHBHBIA MOIXOABI B XeMo- W OuomHpopmaruke. Llenu, mpecnemyembie
XeMOMH(POPMATUKOM.

MonekynsipHasi MEXaHHKa KaK METOJI pacyeTa reOMETpHM M 3Hepruu Moiiekyia. [Ipeumymiecta u
HEJ0CTaTKU 3TOr0 METOJ1a.

IloHATHE «CHJIOBOE II0JIE» B BBIYMCIUTEIBHONM XUMHHM. MeETOJ CHIIOBBIX IIOJIEHM Kak METOZ,
peanu3yroUuil OCHOBHYIO UICK0 MOJIEKYJIIPHON MEXAHUKHU.

Pacuer noiHOM 3HEPrUM MOJIEKYIIBI U €€ SHEPIeTUUECKUX COCTABIISAIOLIUX B METO/I€ CHUIIOBBIX HOJIEH.
CBs3BIBaIONINE U HECBSA3BIBAIOIINE B3aUMOJICHCTBUS B MOJIEKYJIaX.

Teopernueckre OCHOBBI METOJAa MOJICKYJISpHOM  auHaMuKU. IIpencraBieHue  MoOJIEKys
OpPraHUYeCKUX COCTUHEHUN B METOJI€ MOJIEKYJIIPHON TUHAMUKH.

MexaTOMHBIE B3aUMOJCHUCTBUS M CyMMapHBIE CHJIBI B MOJIEKYJIax B METOJIE MOJIEKYISIPHOM
IUHAMUKU. PacdeT 3BOJIONHMM MOJIEKYSPHBIX CHUCTEM, a TaKXXe TPACKTOPUU HUX JBIXKEHUS BO
BpeMeHH. JIoOCTOMHCTBA, HEIOCTATKH ATOI'0 METOJA, €T0 BO3MOXHOCTU B PELIEHUU NPAKTUYECKUX U
(byHIaMEHTAJIBHBIX 33/1a4 OPraHUYeCKOW M HEOPraHU4YeCKOH XUMHUH.

[TonsTne «XMMHYECKOE MPOCTPAHCTBO». (OCHOBHBIE CHOCOOBI TPEICTABICHUS XUMHYECKUX
coeMHEeHu# (CcTpykTypHas ¢opmyna, Opyrro-popMmyna, TpUBHAIbHOE Ha3BaHHE, Ha3BaHHE B
cooTBeTcTBUU ¢ HOMeHKIarypoii TIOITAK).

I'padpl © BEKTOpHI JECKPUIITOPOB) Kak CHOCOOBI MpexacTaBieHus Mojoekyna. Ilonsarue
MOJIEKYJSIPHOTO Tpada B TEOPETHUECKOH XUMHUH. MoekyaspHo-rpadoBoe IpencTaBleHHE
OpPraHUYeCKUX MOJIEKYII.

Onucanue CTPYKTYp XHUMHYECKHX COCAMHEHHH C HCIIOJNb30BAaHUEM BEKTOPOB MOJICKYISPHBIX
neckpuntopoB. [loHsTHE NeckpunTopa B BBIYHCIMTEIBHON XUMHHU. TpeOOBaHUs, MPUMEHSEMBIE K
MOJIEKYJISIPHBIM JeckpunTopaM. JKenateiabHble XapaKTepUCTUKH JECKPUIITOPA.

CoBpemMenHble Kinaccupukanuu AeckpuntopoB. 1D-4D-neckpuntopsl u 1D-4D —mpencraBnenus
MpOJIEKYJI B BEIYUCIUTEIHOM XUMUH.

Pacuer mMep cxocTBa XUMUYECKUX COSMHEHUIM HA OCHOBE PA3IMUHBIX TUIIOB METPHK (IKBKIIUIOBO,
MaHX?TTEHCKOE PAcCTOsIHUE, paccTosHue Maxananobuca, MHUHKOBCKOTO U T.1.), Koa(duuueHTta
Tanumoro, [Haiica, Kap6o, TBepckoro u T.1.

Knaccugukanus npenctaBieHU XMMHUYECKMX COCIMHEHUH B 3aBUCUMOCTH OT UX OPraHU3aLUHU
(TuHelHOe,  TMpeNCTaBICHUS  MOJEKYIAPHBIX  rpadoB, TpEeXMEpHbIE U  YEThIpeXMEpHbIC
npencrasieHus. [loHATHE «MmaTpHIa CBA3€H», «MaTpHIa PACCTOSHUN», «MaTpUIla CMEXHOCTH»,
CTpYKTYpbl Mapkyia, Z-MaTpulia B BBIYACIUTEIBHON XUMHUU.

CoBpemMeHHble TpeOOBaHMS K CTaHIApTHBIM OOMEHHBIM (opmatam aitnoB. Kiaccuduxanums
CTaHJapTHBIX 0OMEHHBIX popmaroB ¢aitnoB. Popmaret MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, ux 1OCTOMHCTBA, a TAaKXKe OPraHUYEHUs, COBMECTUMOCTh C COBPEMEHHBIMH KOMITbIOTEPHBIMH
porpaMMaMy U IMakeTaMH MPOrpaMM.

KonBeprammst Mexay pa3iMyHBIMU MPEJCTABICHUAMU MOJIEKYT B BBIYUCIUTENBHOW XUMHUU U
BO3HUKAIOIINE TIPU 3TOM OCHOBHBIE IIPOOJIEMBI.

IToaxonel 11s aBTOMaTudeckol kouseprauuu 2D-ctpykryp B 3D.
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31.

32.
33.
34.
35.
36.
37.
38.

39.
40.

[Tporpammsbl A7l aBTOMAaTHUECKOW KOHBEPTAIIMHM MEX]y Pa3IMYHBIMHU MPEACTABICHUSIMHI MOJIEKYI U
OCHOBHBIE TpeOOBaHUS K HUM.

OOmume cBepenus o 6a3ax naHHBIX. KOMIOHEHTHI MH()OPMAIMOHHOW CHCTEMBI (TIPUIIOKEHUS H
cucteMsbl 0a3 naHHbIX). Opranuzanus HHPOPMALUOHHOMN cucTeMbl. [ToHATHE 0 KapTpUKe TaHHBIX
U MeTagaHHbIX. Tumel 0a3 JaHHBIX (MepapXuyeckas CHCTeMa, O0as3bl JaHHBIX CETEeBOrO THIIA,
PEISAIUOHHBIE 0a3bl TaHHBIX).

Tumnb! 6a3 gaHHBIX 10 DHremo (JiuTepaTypHele, pakTorpaduyeckue, CTpyKTypHBIE).

Buapl CTpyKTypHOTO MOHMCKa B PazIMYHBIX XUMHYECKMX 0azax JaHHBIX (IIOMCK IO CTPYKTYpe,
MOJICTPYKTYpE, HAJICTPYKTYPE, 0 TOJOOHIO).

DKCIIEpPUMEHT, MPOCTPAHCTBO BBIOOPKM M pe3yabTar. CTaTHCTUKAa U BEpOSTHOCTb. IloBTOpeHME
ucnbITaHUi. 3akoH OosblInx uncen. LlenTpansHas npexaenbHas Teopema. COOp M aHAIM3 JAHHBIX.
CxaTue 1aHHBIX.

[TonsiTue «perpeccMoHHbIN aHanu3». OOIIMe TPUHIHIIBI TOCTPOEHUS PETPECCUOHHBIX MOJICTICH.
[Mpuanunuaneaeie ommmaus Mexay SAR QSPR/QSAR-monensmu. Pacder u pusnueckuii cMbICT
perpeccuoHHbIX K03 duuuentoB. IlocTpoeHne perpecCHOHHBIX MOJENei, OMUCHIBAIOIINX
KOJIMYECTBEHHYIO CBSI3b «CTPYKTYpa-CBOMCTBO» M «CTPYKTYpa-aKTUBHOCTBY» W KpPUTEPUH UX
anexBarHocTu (Moaenn QSPR/QSAR). F-cratucTika B perpeCCHOHHOM aHAIU3e.

OTanbl PErpecCHOHHOTO aHalIM3a TPU IOCTPOSCHHUHM PErpecCHOHHBIX Mojeneid. (OCHOBHBIC
TpeOOBaHUA K PErPECCHOHHBIM MOJICIISIM.

[TakeTs! mporpamMm Juisi 0OpaOOTKM MCXOAHBIX JAHHBIX, PacdyeTa Pa3HbIX THUIIOB JAECKPHIITOPOB U
nocrpoenust QSPR/QSAR-moneneii.

[Mpenobpabotka maHHbiXx mepexn moctpoeHuneM QSPR/QSAR-mogencit.  Maremaruueckas
npenodpadboTtka nanHbx. Kpatkas xapakrepuctuka 1D-6D-meronoB monenupoBanus QSAR.
MHoxkecTBeHHas JIMHENHas perpeccus. JJoCTOMHCTBA M HENOCTAaTKU METO1a.

Metoa yacTUYHBIX HAMMEHBIINX KBaJIpaToB. JIOCTOMHCTBA U HEIOCTATKH METO/1A.

Merto Onmxaimux coceaeii. JJocTOMHCTBAa M HEAOCTAaTKA METOIA.

HckyccTBeHHBIE HEMPOHHBIE CETHU. JJOCTOMHCTBA M HEOCTATKU METO/1A.

Meroz onopHBIX BEKTOPOB. JIOCTOMHCTBA U HENOCTATKA METO/1A.

JlepeBbs IPUHATHUSA pelieHni. JJOCTOMHCTBA U HEJOCTATKU METOA.

CyTp MeTona MOJIEKYJSIPHOTO JIOKHHIA. AJITOPUTMBI MOJIEKYJISIPHOTO JIOKMHIAa M MpPOTrpaMMHBIE
MAKEeThl, PEATU3YIOIIUE 3TOT METO/I.

Bupl METo10B MOJIEKYIAPHOTO JOKUHTA U MX MCIIOJIb30BAaHHUE B PELICHUN MPUKIIAIHBIX 3a/1a4.
Coueranne MeToJa MOJEKYJISAPHOTO JIOKMHTa C JPYTMMH  METOJAaMH  MOJIEKYJISIpHOTO
MO/ICTTUPOBAHUSI.

CTpyKTypa 3K3aMeHALIMOHHOTI0 OHnJIeTa:
DK3aMEHAITMOHHBIA OWJIET BKIIIOYaeT B ce0S TPU TEOPETHUYECKHX BOIPOCAa W3 PA3HBIX Pa3JieioB
IIPOrpaMMBL.

O06paszel PK3aMEHAIIMOHHOTO OueTa

MHWHOBPHAYKH POCCUMICKOHN ®EJEPAIINN

denepabHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEIKICHHIE BBICIIIETO 00pa30BaHUS

«BAIIKUPCKHU TOCYJAPCTBEHHBIII YHUBEPCUTET»
XumMudeckuit paKyabTeT
Kadenpa ¢pusnueckoil XUMUM U XUMHUECKON SKOJIOTHH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

IO JUCHHUITIINHE TeopeTnyeckre METOIbI UCCIEAOBAHM OHMOJOTMYECKOH aKTUBHOCTH COSTUHEHNI

Hanpasnenue 04.04.01 «Xumus»
HamnpasnenHocTs «@u3nueckas XUuMHsD
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1. BerBU TEOPETHYECKOI XUMUH U pelIaeMbIe C UX TIOMOIIBIO 3aa4H.

2. Kpartkas XapaKTepUCTHKAa METOJIOB MOJICKYJSIPHOW JWHAMUKH, MOJICKYJISPHOW MEXaHUKH,
KBaHTOBOW XHMHH, MOJICKYJISIPHOTO MOJICTUPOBAaHUS M XeMOUH(opMaTuku. JlOCTOMHCTBA,
HEJIOCTaTKH ITUX METOJOB. VX BO3MOXXHOCTHM B PELICHUU MPAKTUYECKUX M (yHJAaMEHTAIbHBIX
3a/1a4 OPraHNYEeCKON U HEOPraHUYECKON XUMUHU.

3. C wucnonp3oBanueM nporpammbl MarvinSketch paccuuraiite IMP-cnektp mis monekynst CqHig.
Omnpenenure Homep CAS i 5TOTO COSAMHEHUS.

VY1BepxaeHo Ha 3acenanuu kadeapst 24.01.2022, nmporokon Ne 5

3aBenyronuii kapeapoit GU3NUEcKo XUMUN
U XUMHYeCKoil sxonoruu baml'V, npod. A.T'. Mycradun

2022-2022 yu. r. Kadenpa ®X u X3

Kputepun oneHkn Ha 3K3aMeHe:

- OLleHKA D (OTJIMYHO) BHICTABIIAETCS CTYACHTY, €CIIU CTYACHT Jall IIOJIHbIE, pa3BEPHYThIE OTBETHI HA
BCE TEOPETUUECKUE BOIIPOCHI OUJIETa, MPOIEMOHCTPUPOBAII 3HAHHE (PYHKIMOHAIBHBIX BOBMOKHOCTEH,
TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE NIPUMEHATH TEOPETUUECKNUE 3HAHUS ITPU BBIIIOJHEHUN
NpakTU4YecKux 3a1anuil. CTyneHT 0e3 3aTpyIHEHHI OTBETUII Ha BCE JOMOJHUTEIbHBIE BOIIPOCHI.
[IpakTryeckas 4acTh pabOTHI BBIMOJIHEHA MTOJHOCTHIO 0€3 HETOYHOCTEH U OIIMOO0K;

- OLIeHKA 4 (XOpoLI0) BBICTABIISAETCS CTYACHTY, €CIU CTYAECHT PACKPHUI B OCHOBHOM TEOPETHUECKUE
BOIIPOCHI, OJIHAKO JOMYIIEHBl HETOYHOCTH B ONPEJEIEHUN OCHOBHBIX NOHATUH. [Ipu oTBETE Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI IOMYILEHBI HEOOIbIINE HETOUHOCTHU. [IpH BHINOJTHEHUN MPAKTUYECKOM YacTH
paboThI OMYIIEHBI HECYIIECTBEHHBIC OIIHOKH;

- OLleHKA 3 (YA0BJIETBOPHUTENLHO) BEICTABIISAETCS CTYACHTY, €CIIU IIPU OTBETE HAa TEOPETHUUECKUE
BOIPOCHI CTYJICHTOM JIOTTYILIEHO HECKOJBKO CYHIECTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX TOHSATHIA.
Jloruka v mOJTHOTA OTBETA CTPAAAIOT 3aMETHBIMU U3bTHAMH. 3aMETHBI POOEITbl B 3HAHUM OCHOBHBIX
MeTo10B. TeopeTnyeckue BOMpOCH! B LIEJIOM M3JI0KEHBI JOCTATOYHO, HO C IIPOIyCKaMU MaTepHaia.
HmeroTcs mpuHIMIHATBHBIE OIIMOKHU B JIOTUKE TIOCTPOEHUS OTBETa Ha BONpoc. CTYIEHT He perIn 3a1a9y
WIN TIPU PEUICHUHU JAOTYIIEHBI IPpyOble OIINOKH;

-OLleHKAa 2 (Hey10BJIETBOPUTEIBHO) BHICTABIISICTCS CTYACHTY, €CIIH OTBET Ha TEOPETUUECKUE
BOIIPOCHI CBUJIETENIHCTBYET O HEIIOHMMAHUU U KpaliHE HENOJHOM 3HAHUHM OCHOBHBIX IOHSITHH U METOJOB.
OOHapy>KuBaeTCst OTCYTCTBHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUH MTPH BBITIOJTHEHUU
[IPaKTUYECKUX 3a0aHui. CTYAEHT HEe CMOT OTBETUTh HU HAa OAWH JONOJHUTEIbHBIN BOIPOC.

Kputepuu ouenku (B 0a/iiax) BBICTYIUIEHUS] ¢ Mpe3eHTanued u AokjaaaoMm, pedepara - 0 6amios
BBICTABIISIETCS CTYJICHTY, €CITH . CTY/ICHT HE UMEET MPeICTaBICHH 00 00CyK/1aeMOM BOTIPOCE;

- OlleHKa 2 (HEYJOBIETBOPUTEIIHHO) BBICTABISICTCS CTYICHTY, €CIM CTYACHT JAEMOHCTPHUPYET HE3HAHUE
TEOPETUYECKUX OCHOB IMPEAMETa, HE YMEET JIeNaTh apryMEHTUPOBAHHBIC BBIBOABI U MPUBOIUTH IPUMEDPHI,
MOYTH HE BJIAJEET MOHOJIOTUYECKOW pEUYbl0, HE BIAJEET TEPMHUHOJOTHEH, MPOSBISET OTCYTCTBUE
JIOTUYHOCTH U TIOCJIEIOBATENLHOCTHIO U3JIOKEHUS, ACNAeT OIMMUOKU, KOTOPhIE HE MOKET HCIPABUTh JaKe
MIPU KOPPEKITUH MPETNOIaBaTeIeM, OTKa3bIBAETCS OTBEYATh HA 3aHATHH);;

- omeHKa 3 (yIOBJIETBOPUTEIILHO) BBICTABISETCS CTYACHTY, €CIIM CTYACHT UMEET He B JOCTATOYHON Mepe
chOpMHUPOBAHHBIE M COJIEPKAIUE CYIIECTBEHHBIC MPOOENbI MpeAcTaBIeHUS 00 00CYXKIaeMOM BOIpOCe
(CTYIEHT JEeMOHCTPHUPYET HETITYOOKHE TEOPETUICCKUE 3HAHMS, IPOSIBIISIET CJ1a00 cPOPMUPOBAHHBIC HABBIKU
aHalM3a SIBJICHUN U TIPOIECCOB, HEAOCTATOYHOE YMEHHE JIeNIaTh apTyMEHTHPOBAHHBIE BBIBOJIbI U IPUBOIUTH
MPUMEPHI, TIOKAa3bIBACT HE JOCTATOYHO CBOOOJHOE BIAJCHHWE MOHOJOTHYECKOW pPEUYbl0, TEPMHHOJIOTHEH,
JIOTUYHOCTBIO W TOCIIEIOBATEIBHOCTHIO U3IIOKEHUS, JIENIaeT OMUOKU, KOTOPhIE MOXKET UCHPABUTH TOJIHKO
MIPU KOPPEKITUH MPETOIaBATEIEM);

- omleHKa 4 (XOpOIIO) BBICTABISAETCS CTYACHTY, €CIH CTYACHT MMeeT chopMHUpOBaHHBIC, HO COJAEpIKAIINe
OTIeNbHBIE TPOOENbl TPEACTaBICHU 00 00CyX)IgaeMoM BoIpoce (CTYACHT IEMOHCTPUPYET MPOYHBIE
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TEOPETHUYECKHE 3HAHUS, BJaJeeT TEPMHHOJIOTHEH, JenaeT apryMEeHTHPOBAaHHbBIC BBIBOJBI M 00OOIIEHMUS,
NPUBOANUT TPUMEPHI, MMOKA3bIBAET CBOOOJHOE BJIAJCHHE MOHOJOTMYECKOW peublo, HO NMPH ITOM JAeJaeT
HECYIIIECTBEHHBIC OINUOKH, KOTOpPbIEe OBICTPO HCIPABISET CAMOCTOATENBHO WIM TPU HE3HAYUTEIbHOU
KOPPEKIMH MPETIoIaBaTeNieM );

- OIICHKA 5 (OTJIMYHO) BBICTABIISIETCS CTYIEHTY, €CIH CTYICHT UMeeT C(HOPMUPOBAHHBIE CUCTEMATUYECKUE
npeacTaBiIeHus 00 00CyXJaeMOM BOIpOCe (CTYACHT JEMOHCTPUPYET CUCTEMHbIE TEOPETUUYECKUE 3HAHUS,
BJIQJICET TEPMHHOJIOTUEH, JeNaeT apryMEHTHPOBAHHBIE BBIBOJBI M O0O0OOILICHHS, MPHUBOAUT IPUMEPHI,
MOKa3bIBAE€T CBOOOJHOE BIIAJICHUE MOHOJIOTHYECKOM peubl0 M CIIOCOOHOCTH OBICTPO pearupoBaTh Ha
YTOUHSIOLIUE BOIIPOCHI).

KpuTtepnu oneHKkH yyacTusi CTYACHTOB B pa300pe THUIOBBIX 3a/1a4

- O1leHKa 2 (HeYJIOBJICTBOPUTEIBHO) 32 PEIICHUE KaK/I0W CUTYallMOHHOM 3a1a4i BBICTABIISICTCS CTY/ICHTY,
€CIT OH JEMOHCTPHPYET HE3HAHUE TEOPETUUECKUX OCHOB IPEAMETa, HE YMEET JIeJIaTh apr'yMEHTHPOBAaHHbBIE
BBIBOJIBI M TPUBOJUTH NMPUMEPHI, TMOKA3bIBACT cC1a00€ BiaJeHHE MOHOJOTMYECKOW pEyblo, HE BIIAJECET
TEPMUHOJIOTHEH, TMPOSABISAET OTCYTCTBHE JIOTMYHOCTH M TOCJIEIOBATEIBHOCTBIO M3JI0KEHUs, JAeaeT
OLIMOKH, KOTOPbIE HE MOXKET MCIPABUTH Ja)e MPHU KOPPEKLUHU MpPEeroaBaTeseM, OTKa3bIBAETCsl OTBEYATh
Ha 3aHATUH);

oneHka 3 (YZIOBJIETBOPUTENHHO) 32 PELICHUE KaXKIOW CUTYallMOHHOM 3a/1a4M BBICTABISICTCS CTYJICHTY, €CIIH
OH uMeeT c(OPMUPOBAHHBIE, HO COJIEPKaINe CYIIECTBEHHBIE MPOOEebl MPEICTaBICHHUS 00 00CyXaaeMoM
Bompoce (CTyOeHT JEMOHCTPUPYET HErayOOKHe TEOpPeTUYECKHUE 3HaHWs, MposBIsLeT  ci1abo
cOpMHpOBaHHBIE HABBIKM aHAIM3a SBJICHUH W MPOIECCOB, HEIOCTATOYHOE YMEHHME JIeNaTh
apryMEHTHPOBAHHBIE BBIBOJBI U MPHUBOAUTH NMPUMEPHI, MOKA3bIBAET HE JOCTATOYHO CBOOOIHOE BIIAJICHHE
MOHOJIOTUYECKOH pPEeUbl0, TEPMUHOJOTHEH, JIOTUYHOCTHIO M MOCIEIOBATEIbHOCTHIO M3JIOKEHUS, AeaeT
OLIMOKH, KOTOPhIE MOYKET UCIPABUTH TOJIBKO MPU KOPPEKLIUH MPETNOaBATEIIEM).

- olleHKa 4 (XOpOIIO) 3a PEeUICHUE KAXKIOW CHUTYallMOHHOM 3a/1aul BBICTABIISICTCS CTYACHTY €CIIM CTYACHT
umeet c(hopMUPOBAHHBIE, HO COJIEPIKAIIME OT/IENIbHBIE IPOOETBI peCcTaBiIeHUs: 00 00CyK/1aeMOM BOIIpoCe
(CTymeHT JOeMOHCTpUpYET MpOYHbIE TEOPETHYECKHE 3HAHHWS, BIAJCET TEPMUHOJOTHEH, JenaeT
apryMEHTUPOBAHHBIE BBIBOABI U OOOOIIEHUS, MPUBOAUT INPHUMEPHI, MOKA3bIBAET CBOOOJIHOE BIAJACHUE
MOHOJIOTUYECKOH peyblo, HO MPHU 3TOM JeJaeT HECYIIeCTBEHHbIE OIMIMOKU, KOTOpBIE OBICTPO HCHPABIISIET
CaMOCTOSITEIILHO WM IIPU HE3HAYUTETbHONH KOPPEKLIUHU TPEnoJaBaTesiem);

- OIleHKa 5 (OTIMYHO) 3a pelIeHue KaKI0W CHUTYallMOHHOM 33aJja4d BHICTABIISICTCS CTYIACHTY €CIIM CTYICHT
uMeeT Cc(hOPMHUPOBAHHbIE CHUCTEMaTHYECKUE TpeAcTaBieHuss 00 oO0cyxgaeMoM Bompoce (CTYICHT
JIEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMS, BIa/IeeT TEPMUHOJIOTHEH, AeTaeT apryMEeHTUPOBaHHbBIE
BBIBOJIbI M 000O0IIEHNUS, TPUBOAUT MPUMEPHI, MOKA3bIBAET CBOOOJHOE BJIa/ICHHE MOHOJIOTHYECKOH pedbio U
CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOTIPOCHI).

IPOT'PAMMA T'PYIIIIOBBIX 3AHATHUI

Paznen 1. Begenne. Knaccugukanusi BBIMMCIANTETbHBIX METO/I0B

[Ipenmer nucuunnubel. [I[puMeHEHHE METONOB TEOPETHUYECKOW XMMHHM B PEIIEHUU MPAKTUYECKUX
3a7a4. BeTBM TEOpEeTMUYECKOM XMMHUHM M pEUIaeMble C HMX IOMOLIBIO 3aJaud. B3auMoCBsI3b MEXIY
pPa3IMYHBIMU HAMPABICHUSIMHU TEOPETHUECKOM xumuu. KpaTkas XapakTepucTHKa METOJ0B MOJEKYISPHOU
JUHAMUKH, MOJIEKYJIPHOW MEXaHMKH, KBAHTOBOM XUMHH, MOJIEKYJISIPHOIO MOJEIUPOBAHUS U
xeMouH(popmaTtuku. JIOCTOMHCTBA, HENOCTaTKA JTHUX METOAOB. X BO3MOXHOCTH B pEIICHUU
MPAKTUYECKUX U (DYHAAMEHTaIbHBIX 3aJa4 OPTaHUYECKOW M HEOPraHWYeCKOW XWMUU. BrramcrnurenbHas
XUMHSI KaK CTIOCO0 MPOBENCHUS XUMHUSCKUX HCCeI0BaHNN. THUITOBbIE 3a1a4H BBIYUCIUTEIIHHON XUMUHU.

Pa3nea 2. XemonHpopMaTHKa KaK HAyYHasd JUCHHUILINHA

Onpenenenue. Hayunble HampaBieHHs, OObEAUHAEMblE XUMOMH(POPMATUKOH. Xemo- U
OnomH(popMaTUKa B pEIIICHHHM OCHOBHBIX 3a7ay (pu3nueckoil opranmdeckoil xumuu. IloHsTHE O
MOJICTIUPOBAHUH «CTPYKTYpPA-CBOWCTBO» M «CTPYKTYpPa-aKTUBHOCTHY» B XeMOMH(popMaTuke. MHIyKTUBHBIH
U IEAYKTUBHBIN OIXO0/IbI B XeMO- U OuonHdopmaruke. Llenu, npecieayembie XeMOUH(POPMATUKOM.

OcHoBHBIE BO3MOXKHOCTH ITporpammbl MarvinSketch.

22



Paznen 3. MoJiekyisipHasi MeXaHUKA B PelICHUM HAYYHBIX 33/1a4

MonekynsipHas MEXaHUMKAa KaK METOJ pacuera F€eOMETpUHM U sHepruu Mojekyn. [Ipeumyiiectsa u
HEIOCTAaTKHU 3TOro Meroja. IloHATHE «CHUIOBOE MOJIE» B BRIYMCIMTEILHOM XUMUHM. METOJI CUIOBBIX IOJICH
KAaK METO/l, PCAIU3YIOLIUN OCHOBHYIO UJICI0 MOJICKYJISIPHON MEXaHUKU. PacdeT IoHONM S3HEPTrUU MOJIEKYJIbI
U €€ SHEPreTUUECKUX COCTaBIAIOMUX. CBSI3bIBAIOIINE U HECBSI3bIBAIOIINE B3aUMOJICHCTBUS B MOJIEKYJIaX.

JladopaTopHoe 3ansiTue 4. MoJjieKyJIsipHasi JTMHAMMKA B PellIeHUN HAYYHbIX 32124

Teopernueckre OCHOBBI METOJA MOJEKYJIAPHOW JMHAMUKH. [IpencraBineHue  MoOJexyl
OPraHMYEeCKUX COCIMHEHUNW B METOJAE MOJIEKYJSAPHOW JIMHAMUKUA. MEKAaTOMHbIE B3aUMOJCUCTBUSA U
CYMMAapHbIE€ CHJIBI B MOJIEKYJIaX B METOJAE MOJIEKYJISIPHOM AMHAMHUKHU. PacdeT 3BOJIOLHMM MOJIEKYJISIPHBIX
CUCTEM, a TaK)XE TPACKTOPUH HMX JBHKEHHS BO BpeMEHH. JIOCTOMHCTBA, HEAOCTATKHA 3TOrO0 METOJAA, €r0
BO3MOHOCTH B PEIICHUU MPAKTUYECKUX U (DYHIaMEHTATBHBIX 3a/1ad OPraHHMYECKON M HEOpraHu4ecKon
XUMHH.

Pa3nea 5. Cnoco0bl npeacTaBiieHUs XMMHYECKHX COeJUHEHUI B BBIYMCIUTEIbHOH XUMHUH

[ToHsiTHE «XMMHYECKOE MPOCTPAHCTBO». (OCHOBHBIE CIIOCOOBI MPEACTABICHUS XHUMHUYECKHX
coeMHEeHUH (CTpyKTypHas Gopmyna, OpyTTo-QopMmyla, TPUBHAIbHOE Ha3BaHUE, HA3BAHUE B COOTBETCTBUU
¢ Homenknatypoit MIOITAK). I'pabl 1 BEKTOpBI AECKPUIITOPOB) KaK CHOCOOBI MPEICTABICHHUS MOJIOEKYII.
[TonsiTne MonekymsipHOro rpada B TEOpPETUUECKOM XUMHU. MoseKynsipHO-TpadoBoe MpeICcTaBICHUE
OpraHMuYecKux MouieKyld. OmnucaHHe CTPYKTYp XMMHUYECKHMX COEIMHEHUH C HMCIOJIb30BAaHUEM BEKTOPOB
MOJIEKYJISIPHBIX I€CKpUNTOpOB. IloHsATHE neckpunTopa B BBIYHCIMTENBHON XuMHH. TpeboBaHus,
IIPUMEHSEMBIE K MOJIEKYJISIPHBIM JECKPUIITOPAM. JKenarenpHble XapaKTEPUCTUKU JIECKPUIITOPA.
Cospemennble kinaccupukanuu geckpuntopon. 1D-4D-neckpunropsr u 1D-4D —npencraBieHust MpOJIEKy
B BBIYMCIUTEIBHON XUMUU. Pacuer Mep cxoicTBa XMMHUYECKUX COCIUHEHMIM Ha OCHOBE Pa3IMUHBIX THUIIOB
METpPUK (3KBKJIMJOBO, MaHXITTEHCKOE pacCTOsiHME, paccTosiHue MaxamaHoOuca, MHHKOBCKOTO U T.I.),
koapduuuenta Tanumoto, [aiica, Kap6o, Tsepckoro u T.1.

Knaccugukanuss npencTaBieHU XUMHUYECKHMX COCJUHEHUN B 3aBHCHUMOCTH OT HMX OpraHU3aluu
(TmHEHOe, TPEeACTaBICHUS MOJEKYISAPHBIX TpadoB, TPEXMEPHBIE U UYETHIPEXMEpPHBIC MPEACTaBICHHUS.
[lonsTHE «MaTpHILla CBA3EI», «MaTpULla PACCTOSIHUN», «MaTpHlla CMEXHOCTU», CTPYKTypbl Mapkyma, Z-
MaTpHIla B BBIYUCIUTEIBHON XUMUH.

Pa3nen 6. CranaaptHbie o00MeHHbIe GopMaThl (PaiiyIOB B BBIYHCIUTEIbLHOH XUMHUH

CoBpeMeHnHble TpeOOBaHMS K CTaHAAPTHBIM OOMEHHBIM Qopmaram daiinos. Knaccudpukarms
CTaHJapTHBIX 0OMEeHHBIX (hopmaToB daiiioB. Dopmaret MDL, SDF, RXN, RDF, Sybyl mol2, PDB, CML,
UX JOCTOMHCTBA, a TAK)KE OPraHMUEHUS], COBMECTUMOCTh C COBPEMEHHBIMH KOMIBIOTEPHBIMU IPOrpaMMaMH
U TIaKeTaMU TPOTPaMM.

KonBeprarmst MeX 1y pa3IMYHbIMU MIPEJICTABICHUSIMH MOJICKYJ B BBIYMCIUTEIBHON XUMUU U
BO3HUKAIOIINE TIPU 3TOM OCHOBHBIE MpoOieMbl. [Toxoap! s aBTOMaTHUecKoi KoHBepTaimu 2D-cTpykTyp
B 3D. IlporpaMmsl 111 aBTOMaTHYECKONH KOHBEPTALIMU MEXIY Pa3IHUYHBIMU MPEACTABICHUSIMH MOJIEKYI U
OCHOBHBIE TPeOOBaHUS K HUM.

Pa3nen 7. Xumnueckne 6a3bl JaHHBIX

OOmme cBeneHuss o 0a3ax AaHHBIX. KOMIOHEHTH! MH(POPMALMOHHOM CUCTEMBbI (IIPUIIOKEHUS U
cucteMbl 0a3 maHHbIX). Opranuzanus uHGOpMAIMOHHON cucTeMbl. [loHATHE O KapTpuKe NaHHBIX U
MeTalaHHbIX. Turbl 0a3 MaHHBIX (MepapXuUyecKas CHCTeMa, 0a3bl JaHHBIX CETEBOTO THIIA, PENISALMOHHBIC
0a3bl JTaHHBIX).

Tumnb! 6a3 gaHHBIX 10 DHremo (JiuTepaTypHble, pakTorpaduyeckue, CTpyKTypHBIE).

Bunpl CTpyKTypHOTO MOKCKA B Pa3JIMYHBIX XUMUYECKUX 0a3aX JaHHBIX (ITOMCK IO CTPYKTYpE,
MOJICTPYKTYpE, HAJICTPYKTYPE, 0 TOJOOHIO).

Paznen 8. Perpeccuonnblii anaiau3 u QSPR/QSAR-monenmpoBaHue Ha ero 0CHOBe
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DKCIEpPUMEHT, MPOCTPAHCTBO BHIOOPKHM M pe3ynbrar. CTaTUCTHKA W BEPOSATHOCTH. [loBTOpEeHuHe
UCTBbITaHUN. 3aKoH OoJybmux yncen. LlenTpansHas npeaenbHas Teopema. COop u aHanu3 JaHHbIX. Cxarue
JTAHHBIX.

[TonsiTne «perpecCHOHHBIA aHamu3y». OOLIMe MPUHLIUIBI HOCTPOCHHUS PETPECCHOHHBIX MOJEIEH.
[Mpuamunuaneaeie ommmyus Mexay SAR  QSPR/QSAR-monensmu. Pacyer u  (u3uueckwii CMBICT
perpeccuoHHbIX  Kod¢¢uiuentoB.  [locTpoeHne  perpecCHOHHBIX  MoOJeNed,  OMHCHIBAIOIIUX
KOJIMYECTBEHHYIO CBSI3b «CTPYKTYPa-CBOMCTBO» U «CTPYKTYpPa-aKTHBHOCTBY» M KPUTEPUHU HUX aTCKBATHOCTH
(mozmemn QSPR/QSAR). F-craTrcTika B perpecCHOHHOM aHalIM3e. JTalbl PErpPECCHOHHOTO aHalk3a IpU
MOCTPOEHHUH PETrPECCHOHHBIX Moieneld. OCHOBHBIE TPEOOBAHHS K PETPECCHOHHBIM MOJICIISIM.

[TakeTsl mporpamMm Juisi 0OpabOTKM MCXOJHBIX JAHHBIX, pacyeTa pasHbIX TUIOB JIECKPUIITOPOB U
nocrpoenust QSPR/QSAR-moneneii.

[Mpenobpabotka manHbiXx nepexn mnoctpoeHueM QSPR/QSAR-mopmeneii.  MaremaTtuueckas
npenodpadboTka ganHbIx. Kpatkas xapakrepuctuka 1D-6D-meronoB monenuposanust QSAR.

Pazgen 9. MeToabl MAIIMHHOTO 00y4eHN s, HCIOJIb3YyeMbIX [JIsl ocTpoennst SAR-u
QSPR/QSAR-moaeneii

MHokeCcTBEeHHas JIMHENHas perpeccus. MeTo ] 4aCTUYHBIX HAUMEHBIINX KBaJApPaTOB.

Mertoa Gnmxaimmx coceneit

HckyccTBEHHBIE HEMPOHHBIE CETH.

Meroz ONIOpPHBIX BEKTOPOB.

JlepeBbs IPUHATHS PELICHUN.

JIOCTOMHCTBA U HENOCTATKU 3TUX METOJIOB.

Pa3nen 10. MoJsiekyasipHOe MOJeJIMPOBAHNE € HCII0JIB30BAHNEM METO1a MOJIEKYJJISIPHOT O
AOKHHIA

Cyrp MeToAa MOJEKYISPHOIO JOKUHIa. AJITOPUTMBI MOJIEKYJISIPHOTO JOKHMHIA M NpPOTpaMMHbIE
MIAKEThl, PEAIM3YIOIIKME OTOT METOJ. BuIbl METOIOB MOJIEKYJISIPHOIO JOKMHIA M HX MCIOJb30BAHHUE B
peLIeHUU IPUKIIAJAHBIX 3a1a4.

CoueraHne MeToa MOJIEKYJISIPHOTO  JIOKMHTa C  JPYTMMH  METOJaMH  MOJIEKYJISIPHOTO
MOJIEIUPOBAHUS.

OHJAH
JlabopaTOpHBIX 3aHATHH M0 KypCy
«TeopeTnyeckne MeTObI HCCIEIOBAHNS OHOJIOTHYECKOH AKTUBHOCTH COeIMHEHHII»

JlaGopatopHoe 3ansaTHe 1. OCcBOEHNE OCHOBHBIX MPABUJ pabOTHI C TEKCTOBBIMH U TpapUUeCKUMHU
penakTopamu B cucteme Linux

[ToBTOp OCHOBHBIX TPaBHJI PA0OTHI C TEKCTOBBIMH M Ipa)MueCKHUMU peJakTopamMu B cucreme Linux
(Libre Office (Calc, Writer, Impress, Base u 1.1.).

OcBoeHHEe OCHOBHBIX BO3MOKHOCTEHW mporpammMbl MarvinSketch
Pab6ora ¢ komanmamu MarvinSketch uepes ctpoky MeHto.

s oceoenus npoepammur MarvinSketch pexomendyemes npouecums memoouueckyro pazpabomxy
no coomgemcmesyloujell meme u npoCMoOmpems 6U0e0ypoKU, OOCMYNHbLE NO CAEOVIOUUM CCOLIKAM.!

https://www.youtube.com/watch?v=N-idUO5G9YA (orumenvrnocms: 3 mun 43 cex.)

https://www.youtube.com/watch?v=Lw_dWPdXJy8https://www.chemaxon.com/products/marvin/mar
vinsketch/ (orumenvrnocms: 18 mun 02 cex.).

https://www.youtube.com/watch?v=RT8knhfFthM (orumenvrnocmo: 5 mun 22 cex.).

https://docs.chemaxon.com/display/docs/MarvinSketch+User's+Guide.

IMocTpoeHne CTPYKTYp XHMHYECKHX COeIMHEHHMil ¢ HMCHOJb30BaHHEM MPOrPaMMbl
MarvinSketch
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https://www.youtube.com/watch?v=N-idU05G9YA
https://www.youtube.com/watch?v=Lw_dWPdXJy8
https://www.youtube.com/watch?v=Lw_dWPdXJy8
https://www.chemaxon.com/products/marvin/marvinsketch/
https://www.youtube.com/watch?v=RT8knhfFfhM
https://docs.chemaxon.com/display/docs/MarvinSketch+User's+Guide

IIpenogaBaTenp npeasaraeT MOCTPOUTH CTPYKTYPHI YKa3aHHBIX UM coeIuHEHHM (He MeHblie 10) B
penakrope Masrvin Sketch B 2 D-opmare a) ¢ siBHbIME 1 0) ¢ HESIBHBIMH aTOMaMH BojiopoJia B (hopmarax
mol, mol2, sdf, pdb, xyz.

KonBeprarmst MOJIEKyJl OpraHUYECKUX COCAWHEHHUH B pa3iIMyHbIe MPEJCTABICHUS U MPUCBOCHHUE U
CHCTEMAaTHUYECKOTO Ha3BaHUs COCIMHEHHSM C UCIIONB30BaHueM nporpamMmmbl MarvinSkletch

[lpenogaBarens mpeiaraeT ¢ HUCIOJNb30BaHHEM mporpamMmMel  MarvinSketch konBepTupoBaTh
CTPYKTYpBI, TOCTpO€HHBIE B Jaboparopuoii pabore Ne 3, B 3 D-dopmar, BoOCHoIb30BaBIINCH
COOTBETCTBYIOUIMMHU KOMaHIamMu B pemakrope Masrvin Sketch. 3arem tpeOyercss nath Ha3BaHUE
IIOCTPOEHHBIM MoJieKyaam 1o cucreme MIOITAK.

Kpowme Toro, B 3T0if 1a60paTopHOil paboTe CTYACHTHI JODKHBI HOCTPOUTH CTPYKTYPHl XUMHUYECKUX
COEJIMHEHUH N0 TPUBHAIBHBIM Ha3BaHUsAM B 2 D- u 3D-dopmarax a) ¢ sBHBIMU U 0) C HEIBHBIMH aTOMaMU
Bojiopoja B ¢opmarax aiiiioB mol, mol2, sdf, pdb, xyz. 3arem Tpebyercs naTh cuCcTeMaTHUECKUE HA3BAHUS
no cucreMe MIOITAK BceM cTpykTypam, MOCTPOEHHBIM IO WX TPUBUAIBHBIM Ha3BaHHUSM. Pe3ynbraThl
HE00X01MMO 0(OPMUTH B BHJIE OTUETA.

Tononornyeckuii aHaIU3 CTPYKTYp OPTraHUYECKUX COCIUHEHUN

Ot crymeHTOoB TpeOyeTcss C  HCHIONb30BaHHeM mporpammbl  MarvinSketch  BeimoiHUTH
TOTIOJIOTMYECKHUI aHaIN3 COCAMHEHUH, IIOCTPOCHHBIX B XOJ€ BBHIIIOJHEHUS TabopaTOpHbIX padoT Ne 3 u 4 u
3aMOJIHUTH TAOMUIIBI, B KOTOPBIX YKa3aTh MOJEKYJISAPHYIO MAaccy COEJMHEHHUH, MPOLEHTHOE COJep)KaHHe
KaX/JI0TO M3 aTOMOB B aHAJM3UPYEMBIX MOJEKYJax, YHCIO anu(aTHUYEeCKuX, apoOMaTUYECKUX AaTOMOB
yriaepoJia, YUCiIo anu(aTuIecKux, apOMaTHYeCKUX U reTepoapoMaTHYeCKUX KOJIEH B 3THX jK€ MOJIEKYJIax.

JlaGopaTopHoe 3ansitue 2. Pacyer TayromepoB, CTepeon3oMepoB, KOH(GPOPMEPOB U PE30HAHCHBIX
¢dopM OpraHMYecKUX COCIMHEHUH, a TaKke HX (U3UKO-XUMHUYECKUX CBOWMCTB C HCIOJIB30BAaHUEM
nporpammbel MarvinSketch

Ot cryneHToB TpeOyeTcs C uCHoib30BaHWeM Tnporpammbl  MarvinSketch paccuurats Bce
BO3MOJKHBIE TayTOMEpBI, CTEpEOHU30Mephl, KOH(POpPMEpbl M pE30HAHCHbIE (OPMBI I  yKa3aHHBIX
npernoaBatesieM coequHeHui. OnpenenuTs, B KaKOi TayTOMepHO#l ¢opme OyayT HAXOAUTHCS MOJIEKYIIbI
npu pasHbix 3HadeHHX pH. OneHuTh COOCTBEHHBI AIIEKTPUYECKUA TUMOJNBHBIA MOMEHT st
aHAJM3UPYEMbIX COCAMHEHHH, paccunTaiite st HUX PKa, pacTBOPUMOCTH B BOJIE, JIUMOPHILHOCTh B BUIE
nokasareinsi l0gP npu pa3Hbix 3HaueHux pH cpensi.

Pacuer cnekrpoB AIMP 1H u 13C st opraHn4eckux coeuHEeHUM

Ort cryneHToB TpeOyeTcs ¢ ucrnoib3oBaHueM mporpammbl MarvinSketch paccuunrare SIMP-criekTpsr
IUIs YKa3aHHBIX TpenojiaBaTesieM COCIUHEHUH, MapIfaibHble 3apsabl HAa BCEX aroMax B HHUX, MOJHYIO
SHEPTHUIo B CMIIOBBIX noJisix peitnunra u MMFF94.

JlaGopaTopHoe 3ansaTHE 3. 3HaKOMCTBO ¢ Oa3oii nanHbix CHEMBL

B 6a3e nanapix CHEMBL 3anaTh morck XUMHUYECKUX COCMHEHUH, YKa3aHHBIX MPEoaaBaTelieM, a
TaK)K€ UX CTPYKTYPHBIX aHAJIIOIOB, OTJINYAIOIINXCS OT UCXOAHBIX CTPYKTYp Ha 10%, 30% u 50%.

O3HaKOMUTBCS C OMOJOTMYECKUMH U XUMUYECKUMH JTAHHBIMH O Ka)KJIOM U3 HalJICHHBIX BEILIECTB.

3HakoMCcTBO ¢ 0a30i manHbIx DrugBank

B 6a3e mannbix DrugBank 3amate mouck XMMHYECKUX COCITMHEHUI, YKa3aHHBIX MpENoaaBaTesieM, a
TAaKK€ HUX CTPYKTYPHBIX AHAJIOTOB, OTIMYAIOLIIMXCA OT MCXOAHBIX CTpykKTyp Ha 10%, 30% u 50%.
O3HaKOMUTBCS ¢ OMOJIOTMYECKHMMH JAHHBIMU O KaKJIOM M3 HAWJICHHBIX BEIECTB (TOKCHUYHOCTH, NEPUOJ
nosypacnazna, ADMET-cBoiicTsa).

Pa6ora ¢ BeO-cepBepom Common Chemistry

[MpocmoTpets Buacoypoku o padote ¢ 6a3oii manubix CAS. B BeG-cepsepe Common Chemistry.
Omnpenenutb HOMep CAS U1 XUMHYECKUX COSAMHEHNH, YKa3aHHBIX MIPENOJaBaTeNIeM, U 3a1aTh TIOUCK ITUX
COC/IMHEHUH N0 UX CUCTEMATHYEeCKUM Ha3BaHMSM Ha JJAHHOM cepBepe, a Takxke B kaTtajore Sigma-Aldrich.
O3HakoMHTBCS ¢ MH(pOpManueit 0 3aJaHHBIX BEIIECTBAX, COACPIKAIICHCS B TAHHOM KaTajore.

3HakoMcTBO ¢ 6a3oi gaHubeix PubChem
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B 6a3e manubix PubChem 3amaTh moMCK XMMHUYECKUX COCAMHEHUN, YKAa3aHHBIX IMPETOIaBATEICM.
O3HaKOMUTbCS C OHOJIOTMUYCCKMMHU JaHHBIMH O KaXKJIOM W3 HAHJICHHBIX BEIIECTB (TOKCHYHOCTb,
TeMIIepaTypa KUIICHHUS, TIJIaBJICHUS, PACTBOPUMOCTH B BOJIE).

3HaKoMCTBO ¢ 0azamu ma”HHBIX NIST

B 6aze mamubix NIST 3agarh mOMCK XMMUYECKHUX COCAMHEHUN, YKAa3aHHBIX IPETOJIaBATEICM.
[ToyuuTs CBEIEHUS O BO3MOXKHBIX M30MEpaxX dTUX BEIIECTB, UX TEPMOJIUHAMUYECKUX TAHHBIX B Ta30BOU U
KUJKOU cpeliaX, KpUTUIECKOM COCTOSIHUH, PAaCTBOPUMOCTH, AaHHbIe K- 1 Macc-CeKTpOCKOTIHUH.

[TonyunTe TEPMOXMMHYECKHE W KUHETUYECKHE JAHHBIE O PEAKIMIX TMOJYYCHHUS U MPEBpAIlCHUS
aAHATM3UPYEMBIX BEIIECTB C YKa3aHHEM JIMTEPATYPHBIX HCTOUYHUKOB.

O1eHKa TEPMOXMMHUYECKUX XapaKTEPUCTUK OPraHNYECKUX coeluHeHu B 6a3ax maHHbIX NIST

B 6aze pannbix NIST 3amaTe mouck peakuumid CHHTE3a W TpPEBpalleHHs Ui XUMHUYECKHX
COCIMHEHUH, YyKa3aHHBIX mpenojaBareneM. Ilo ypaBuenusim Kupxrodpda u I'mG6ca-I'enbmronbua
paccuuTaTh U3MEHEHHE SHTAIbIINH, BHYTPEHHEH 3HEepruu U sHepruu ['ub0ca i BHIOpAaHHBIX PEaKIHi pu
temneparypax 27, 35 mu 55°C. Jlna 3THMX K€ peakuuid 10 ypaBHEHHMIO AppeHuyca:

— Eact

k=A*e RT | R=8.314kJ/mol*K paccuutaThb 4YHCICHHOE 3HAaYEHHWE KOHCTAHT CKOPOCTH MpHU

temmeparype 27, 35 u 55°C.

JlabopaTtopHasi paGora Ne 4. OuneHka TOKCHYHOCTH M OHOAKKYMYJISIMMOHHOrO (axrtopa
OpPraHu4YecKNX coeMHEeHMH ¢ ucnob3osanuem nporpammbl GUSAR 2011

OT cryneHTOB TpeOyeTcss BHMMATEIBHO O3HAKOMHUTBCS C BeO-CEpBEpPOM, Ha KOTOPOM HaXOMSATCS
mozemun QSAR, moctpoennsie ¢ ucnonb3oBanueMm nporpammbl GUSAR 2011. OtBetuTs Ha cliemyromue
BOIIPOCHI:

A) B ueM 3akirouaeTcsi CyTh cCaMOCOIIacOBaHHOM perpeccuu?

b) C xakumu popmaramu paiinoB padoraer nmporpamma GUSAR?

B) Ha 6a3e xakux TunoB aeckpuntopos crpositcss QSAR-monenn B GUSAR?

I') Kakoif MaTemaTHuecKuii anmapar 3ajJ0KeH B OCHOBY IocTpoeHust QNA- neckpuntopos?

J1) Ha xakux Buaax OMOJOrHUECKOW aKTUBHOCTH anpoOHpoBaHa 3Ta mporpamma?

KpaTtko oxapaxrepusyiiTe NpUHIUI IOCTPOEHUS perpecCMOoHHbIX Mojenel B nporpamme GUSAR
Ha OCHOBAaHUM TEKCTOBOT'O U WIIIOCTPATUBHOTO MaTepualla, HaXOASIIErocs Ha 3TON CTpaHUIIE.

Kpome Toro, He0OX0IMMO 03HAKOMUTKCS C XapaKTePUCTHKaMU OHiaiH-Moneneir QSAR-monenei,
IIpeIHAa3HAYEHHBIX JIJIS pacyeTa OCTPO TOKCUYHOCTH.

3areM HEOOXOJMMO IPOBECTH PacueT OCTPOH TOKCMYHOCTH Ui YKAa3aHHBIX MpErojaBaTesieM
COCIMHEHUH C UCIOJIb30BaHUEM ITUX MOJICIICH.

OT cryneHTOB TpeOyeTcs BHHUMATENBbHO O3HAKOMHUTBCS C XapaKTePUCTUKAMU OHJIAH-Mojeneit
QSAR-Mozeneii, nocTpoeHHBIMH ¢ HcTofb3oBaHueM nporpaMmmbl GUSAR 2011, u npenHazHaueHHbBIX A7
pacuera pa3HbIX BUJIOB OMOJIOTMUECKOW aKTUBHOCTH. 3aTeM HEOOXOJMMO C MCIOJb30BAHHUEM BCEX 3THUX
MoOJIeNiel MTPOBECTH PacUeT Pa3HbIX BHUJOB OMOJOTMYECKOW aKTMBHOCTH, JUIS YKa3aHHBIX MPENOAaBaTeIeM
COEIUHEHU.

JlabopaTopHasi padora Ne 5. MonekyaspHbld JOKUHI YPUJIMHA U €r0 NMPOU3BOJHBIX B aKTHBHBIN
LEHTP MaKpOMOJIEKYJIBI ¢ KOJIoM 4oqm.

Ot cTyzneHTOB TpebyeTcst 03HAKOMUTBCs ¢ mHTepdeiicom mporpamm AutoDock 4.2, AutoDock Tools
U BBINIOJHUTh MOJICKYJISIPHBIA JOKMHT YKa3aHHBIX IMPEIOJaBaTeNeM MPOU3BOJHBIX YpPHIMHA B AKTHUBHBIN
LEHTP MaKpOMOJIEKYJIBI ¢ KOJIOM 4oqm:

Kputepun onenku 1a00paTopHbIx pador

«5» (oTIMYHO): 3amaHue 1Mo paboTe BHIMOJIHEHO B MOJHOM 00beMe. CTYACHT TOYHO OTBETHII Ha
KOHTPOJIbHBIE BOTIPOCHI, CBOOOTHO OPHUEHTUPYETCS B TIPEUIOKECHHOM PEIISHUH, MOXKET €ro
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MOAU(UIMPOBATH IPU U3MEHEHUH YCIIOBUS 3a1a4i. OTUET BHINOJIHEH aKKypaTHO M B COOTBETCTBUU C
NPEIbABIEMBIMU TPEOOBAHHSIMHU.

«4» (xoporio): 3amanue Mo paboTe BBHITIOTHEHO B OJHOM 00beMe. CTYyIEHT OTBETHII HA TEOPETUICCKHE
BOTIPOCHI, UCIBIThIBAsE HeOoMbIIME 3aTpyaHeHus. KauecTBo odopmiienus oTdera K paboTe He MOJIHOCTHIO
COOTBETCTBYET TPEOOBAHHSIM.

«3» (ynoBnerBopurenbHO): CTyIeHT NPaBUILHO BBIIOJHUI 3a7aHue K pabote. COCTaBUI OTYET B
YCTaHOBJIEHHOHN (popMe, TIPeACTaBUII PellIeHUs OONBIIMHCTBA 3aaHui, IPElyCMOTPEHHBIX B paboTe.
CTyneHT He MOXKEeT HOJTHOCTbIO OOBSICHUTD NOJTYUYE€HHBIEC PE3YIIbTATHI.

«2» (HeynoBierBopuTenbHO): CTyAeHT HenpaBmiIbHO BRIMOIHUI 0T 70% 10 50% 3ananuii paboThl U He
MOJKET 0OBSCHUTD MOJyYCHHBIE PE3yIbTaT.

TecrupoBanue
1) Kaxo#i 13 METOZ0B MOJICKYJISIPHOTO MOJICIIMPOBaHUS, 0a3UPYIOIIUIICS Ha 3aKOHAX KIIACCUYECKOU
MEXaHHUKH, I03BOJIIET BO BPEMEHH OTCIIEANUTH 32 3BOJIIOLUEH CUCTEMBI, COCTOSIIEH U3 Habopa
aTOMOB:
A) MouieKynsipHas IMHAMHUKa;
b) xemounpopmartuka;
B) MoJieKynsIpHBIi TOKHHT;
I') kBaHTOBasE XUMHUA.

2) BsiOepute pa3zenbl, He OTHOCSIIMECS K 00IaCTH TEOPETHYSCKON XHUMUU:
A) TepMOAMHAMUKA;
b) Teopernueckas xumuueckasi KHHETHKA;
B) maremaTtuueckas Xumusi;
I') MonekynspHas AMHAMMUKA;
J1) KBaHTOBasi XUMHS;
E) xemonndopmaruka.

3) VKaxuTe pacueTHBI METOJI OTIPE/ICIICHHS TEOMETPUIECKUX XapaKTEPUCTUK M SHEPTUH MOJIEKYII,
OCHOBAHHBIM HA SMIUPUYECKUX JTAHHBIX, JIGKHUT B OCHOBE (DYHKIIMOHUPOBAHHS HEKOBAJICHTHOTO
MOJIEKYJISIPHOTO JOKHHIa:

A) MateMaTuueckasi XuMHS;

b) MonekynspHas AMHAMMUKA;

B) kBanTOBas XMMUS;

I') MonekynsapHas MEXaHUKa;

J1) TeopeTtndeckast pu3nvecKas XuMusl.

4) BeiGepute Gpopmyiy, 10 KOTOPOH OCYIIECTBISIETCS pacdeT SHEPruu 1epOpMaIK CBsI3Ci B
MOJIEKYJIIPHON MEXaHUKE:

A Eo =k, (1-1,)7;
2
5 Bo = K (r-1)*,

B) ECB = kr .(Bn_6).(r_re)2;
) ECB = kr(r_ re)2

5) BsiOepure Gpopmyity, M0 KOTOPOI OCYLIECTBISCTCS pacdeT Ae(opMaliiy BaJICHTHOTO YIila B METO/IC
MOJIEKYJIIPHON MEXaHUKH:
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1

A) EBan = 2k9(e_ee)2;

3

B) EBan = 2k9(9_9e)2;

3

B) EBaJ'[ = Zke(e_ee)3/2;

) By, =Ky *(@0-6)+ (0-0,)°

Kpurtepun u MeTo1MKa OLlCHUBAHUS Pe3yJIbTATOB TECTUPOBAHUS '

«5» (otmmuno): Tect pemen B momHOM oObeme. CTyNeHT NMpaBWIBHO OTBETHJI Kak MUHMMYM Ha 80%

BOIIPOCOB.

«4» (xopomo): Tect pemieH B mosiHoM o0beMe. CTyneHT mpaBuiibHO OTBETHI Ha 60-79% Bcex BOIPOCOB

«3» (yInoBIETBOPHUTENBbHO): JlomyckaeTcss pelieHne TecTa He B MOJMHOM oObeme. CTyAeHT MpaBUIBLHO
otBeTw Ha 45-59-79% Bcex BOMPOCOB.
«2» Jlomyckaercsi pelieHue TecTa He B MOJHOM oObeme. CTyIEHT He MpaBUIIBHO OTBETHI Ha 56% Bcex

BOIIPOCOB.

IIpumep KOHTPOJILHOI PadOTHI

321,[[21‘11/1: JaHBbI HaGOpBI OKCIICPUMCHTAJIbHBIX JAHHBIX

Howmep Bapuanta
Bapuant 1 | Bapuanr 2 | Bapuant 3 | Bapuant 4 | Bapuanr 5
Howmepanus naHHbIxX
1 0.741 0.709 0.917 0.849 0.629
2 -0.132 -0.055 -0.169 -0.148 -0.062
3 0.157 0.185 0.248 0.251 0.069
4 -0.656 -0.644 -0.670 -0.676 -0.611
5 -0.132 -0.089 0.031 0.039 -0.205
6 0.016 0.007 0.086 0.125 -0.055
7 0.474 0.473 0.530 0.489 0.412
8 0.254 0.245 0.260 0.251 0.355
9 0.129 0.147 0.071 0.095 0.173
10 -0.418 -0.406 -0.465 -0.486 -0.387
11 -0.508 -0.515 -0.477 -0.463 -0.527
12 -0.329 -0.331 -0.340 -0.281 -0.311
13 0.295 0.314 0.171 0.187 0.401
14 0.403 0.340 0.465 0.518 0.313
15 0.253 0.251 0.268 0.198 0.250
16 -0.075 -0.143 0.048 -0.039 -0.306
17 -0.310 -0.384 -0.187 -0.192 -0.632
18 -0.195 -0.191 -0.191 -0.156 -0.183
19 -0.117 -0.117 -0.153 -0.196 -0.108
20 0.001 -0.025 0.079 0.023 -0.091
21 -0.912 -0.916 -0.886 -0.950 -0.889
22 0.562 0.560 0.588 0.549 0.597
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23 0.249 0.294 0.145 0.161 0.417
24 0.098 0.139 0.001 0.003 0.329
25 0.518 0.513 0.694 0.719 0.455
26 0.827 0.858 0.781 0.859 0.916
27 0.267 0.273 0.390 0.437 0.286
28 0.102 0.083 0.061 0.105 0.109
29 0.164 0.179 0.220 0.205 0.085
30 -0.730 -0.736 -0.746 -0.624 -0.727
31 0.260 0.232 0.227 0.267 0.232
32 0.199 0.164 0.305 0.346 0.132
33 -0.984 -0.945 -0.696 -0.818 -0.986
34 1.545 1.565 1.447 1.445 1.691
35 0.890 0.891 0.490 0.460 1.049
36 0.690 0.692 0.713 0.719 0.520
37 -0.533 -0.539 -0.630 -0.590 -0.708
38 -0.262 -0.255 -0.352 -0.382 -0.209
39 -0.214 -0.192 -0.347 -0.469 -0.119
40 -0.076 -0.061 -0.180 -0.211 -0.018
41 -0.065 -0.086 -0.054 -0.115 -0.035
42 -0.703 -0.689 -0.976 -0.948 -0.521
43 0.230 0.233 0.250 0.254 0.250
44 0.392 0.405 0.512 0.509 0.329
45 -0.485 -0.446 -0.506 -0.539 -0.389
46 -1.019 -1.026 -0.997 -1.091 -0.949
47 -0.748 -0.721 -0.608 -0.710 -0.790
48 -1.550 -1.521 -1.579 -1.595 -1.667
49 0.352 0.366 0.341 0.366 0.319
50 0.394 0.339 0.603 0.598 0.192

3agaHus:

1.
2.
3.

4.
5.

6.
7.

Onenute pazmep BEIOOPKH.

Brruucnure BIOOpOYHOE cpesiHee (TO eCTh HEHTPOU Habopa).
HpOBe,Z[I/ITe HCHTPUPOBAHUC JAHHBIX. I[J'DI 3TOIO0 HaﬁHHTe Pa3HOCTb MCXKAY UCXOJHBIMU YHUCIAMU U UX

LEHTPOUJIOM.

Paccuwnraiite cpenHee kBagparudeckoe oTkiioHeHue S.D. ¢ yueTom Bcero Habopa JaHHBIX (CTaHAAPTHOE
OTKJIOHEHHE Ha OCHOBAaHUM HECMEILIEHHOMN OLICHKU JUCIIEPCHUH).
Ha ocHoBaHuu pe3ynbTaTroB, MOTYYEHHBIX B MyHKTaX 2, 3 U 4 NpoBeIUTE HOPMUPOBKY JAHHBIX.

BrisiBuTe mpoMaxu MeTo10M 3G € TOBEPUTENBHON BEPOSTHOCTHIO 95%.

B ciyuae oGHapyXeHUsI TPOMaXOB, yIAIUTE UX U MOBTOPUTE ITYHKTHI 1-5 1711 HOBOM BEIOOPKU JAHHBIX.

Ilpumeuanue:
Jnist HaXOKIAEHUs IPOMAx0B BOCIIONb3yiTech MeToaoM 3aG. [Ipu atom npennonoxute, uro 6=S.D.
10 AVi=V¢p— Viin <3-c;
11 AVo= Viyax - Vo <3-0;

- Kputepnu u MeToanka onieHUBaHUA Pe3yJIbTATOB KOHTPOJILHBIX padoT

29



«5» (OTJIMYHO) BBICTABIISAETCS CTYACHTY, €CIIM paboTa BBHIIIOJIHEHA B TIOJHOM 00bEMe U U3JI0KEHA
I'PaMOTHBIM SI3bIKOM B OIPEEICHHOMN JIOrMUECKOM MOCIE10BATEIILHOCTH C TOUHBIM UCIIOJIB30BAHUEM
CTELUANTU3UPOBAHHON TEPMUHOJIOIMH; IOKAa3aHO YBEPEHHOE BJIaIeHHE HOPMATUBHON 0a30ii;

«4» (XOpOILI0)BBICTABIISIETCS CTYIEHTY, €M paboTa BBINOJIHEHA B ITOJIHOM 00bEME,

HO MMEET OJIUH U3 HEJOCTaTKOB!

B pa0oTe JOMmyIeHbl 0IMH-/IBAa HEJI0UeTa IPU OCBEIIIEHUH OCHOBHOTO COJIEP>KAaHHS OTBETA;

HET OIPEAEICHHOMN JIOTHUECKOH MOCIIEI0BATEIBHOCTH, HETOYHO UCIIOJIB3YETCA
CHeMaIN3UpOBaHHAS] TEPMUHOJIOTHUS;

«3» (YAOBIETBOPHUTEIBHO) BBICTABIISIETCS CTYICHTY, €CJIM padoTa BBIMOJIHEHA HEMOJIHO, HE TIOKAa3aHO
oO11ee TOHUMaHKE BOIIPOCA, UMENUCH 3aTPYJHEHUS WM JOMYIICHBI OIMOKH B OTIPEACTICHUN OHATHIA,
HCII0JIb30BAHUN TEPMUHOJIOTUH, IIPU 3HAHUU TEOPETHUUECKOT0 MaTepraa BbIsBJIEHA HEJOCTATOYHAS
c(OPMHPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

«2» (HEyIOBIETBOPUTEIBHO) BBICTABIIAETCS CTYACHTY, €CIIU CTYACHT BBIIIOJIHUI KOHTPOJIBHYIO
paboty menee yem Ha 50 %.

[TpumepHas Temaruka pedeparos

Ponb MeTO10B MaTeMaTHYeCKOrO MOJETUPOBAHUS B pa3pabOTKe JEKapCTB ¢ TPEOYeMbIM KOMIUIEKCOM

(apMaKoJIOTHYECKUX CBOMCTB.

HcTopust pa3BUTHS KOHIIETIIIUN OHOU30CTEPU3MA.

MonexynsipHblii Tpad Kak MOJENb CTPYKTYPbl OPraHUYeCKUX U HEOPraHMUECKUX COCMHEHUH.

CrniocoObl mpecTaBIeHUs] MOJIEKYJISIPHBIX CTPYKTYP B MaTEMaTHYE€CKOM MOJICIIMPOBAHUH.

Crnioco6b1 onrcanust GU3NKO-XUMUYECKUX CBOMCTB B MaTEMAaTUYECKOM MOAEIHPOBAHUU.

[IpakTHdeckue acreKThl METOI0B TEOPUH pacro3HaBaHUs 00pa30B.

O6nacTu NpuMEHEHUs UIC0JIOTUN HEHPOCETEBOTO MOIETMPOBAHUSI.

[IpruMmeHeHre HERPOCETEBBIX AITOPUTMOB JJIsI IOUCKA 3aBUCUMOCTEN «CTPYKTYPa-CBOKUCTBOY.

Meron Xanma. [IpakTuueckue NpUII0KEHUS.

0. CoBpeMeHHBIE CTAaTHCTUYECKUE METOJbl MCCIEAOBAHUS 3aBUCUMOCTH MEXIY CTPYKTYpOH H

OMOJIOTUYECKON aKTUBHOCTHIO BELIECTB.

11. PerpeccuOHHBIN aHAIU3 B aHAJIN3€E SKCIIEPUMEHTAIIBHBIX JAHHBIX.

12. CpaBuutenbubrit ananus metooB COMFA u CoMSIA.

13. Meton ananuza Tomojoruu MoJiekyasipHoro mois (MFTA) B M3ydeHHMH B3aMMOCBSI3HM MEXIY
CTPYKTYpPOU M aKTMBHOCTBIO BELIECTB.

14. IlpakTuueckue NpUII0KEHUS METOIAa CUJIOBBIX MOJIEH.

15. Wneonorus u mpakTHUecKas peainsanus HHPopMamoHHoi cucremsl PASS.

16. HccnenoBanue B3aMMOCBSI3U «CTPYKTYpa — CBOMCTBO» C HCIIOJIb30BAaHHEM KOMIIBIOTEPHOM CHCTEMBI
SARD.

17. WndopmanmoHHasi TEXHOJOTHS IPOTHO3a CBOMCTB OPraHMYECKHX COETUHEHUH «MUKPOKOCMY.
B03MOXHOCTH TEXHOJIOTUH U IPAKTUUECKUE TIPUIIOKEHUS.

18. IlpaxkTHueckue aceKThl JOKUHTA.

19. KpaTkas xapakTepuCTHKa KOMIIBIOTEPHBIX IPOIPAMMHBIX MAaKETOB, PEAU3YIOIIME BO3MOKHOCTU
’KECTKOTO ¥ THOKOTO JIOKUHTA.

20. MoekynspHbIi JOKUHT B IporpaMMHOM mnakere AutoDock.

21. MonekynsipHbIi JOKUHT B IporpaMmmuoM nakere Dock 6.5.

22. MounekynsipHasi AMHAMHKA: OT YTJIEBOJIOPOJIOB - K OeJKaM U NEeNTHIaM.

23. MounekynspHas AMHaMuKa 6enkoB B mporpamMmmuom nakere NAMD.

=

POOND U ®WN

Kputepun ouenku pedeparos:
Hanucanue pedepara cinenyer HauaTh ¢ U3JI0KEHUS TUTAHA TEMbI, KOTOPBI KaK MUHUMYM BKJTFOYAeT
3 mynkTa. [1naH momKeH OBITh JIOTMYHO M3JIOKEH U JIOJDKEH BKJIIOYATh B ce0s BBEJICHHE U 3aKIIIOUCHUE.
Pedepar 3aBepiraeTcsi CHICKOM HUCIIOJIB30BAHHOM TUTEPATYPHI.
3aaun CTy/IeHTa IPU HAMMCAaHUM pedepara 3aKII0YaoTCs B CICIYIOIIEM:
1. JIOTUYHO U IO CYLIECTBY HU3JI0KUTh BOIIPOCHI IIJIaHA;
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2. 4eTKO C(hOpPMUPOBATh MBICIIH, TOCIEJOBATEIBHO M SICHO M3JI0XKHUTh MaTepuall,
IIPAaBUJIBHO UCIIOJIB30BAaTh TEPMUHBI U ITOHATHUS;

3. II0Ka3aTh YMEHNUE IPUMEHITh TEOPETUUECKUE 3HAHUS HA IPAKTUKE;

4. II0Ka3aTh 3HAHWE MaTepuasa, pEKOMEHI0BAHHOTO 10 TEME;

S. UCIOJB30BaTh IS SKOHOMUYECKOTO OOOCHOBaHHS HEOOXOIMMBIM CTaTUCTHUECKUI
MaTtepuai.

Pedepat onenuBaercs npenoaBareneM Kadeapsl Mo CIASTYIONINM KPUTEPHUSIM.

O6beM pedepaTa noKeH OBITH HE MeHee 12-18 cTp. MAIMHOMKUCHOTO TeKCTa (aHAJIOT —

KoMnbloTepHBbIH TekeT Time New Roman, pasmep mpudra 14 yepes noiaropa HHTEpBaia), BKIOYas

TUTYJIBHBIN JIUCT.
OueHka 5 cTaBUTCA, €CIIM BBIIIOJTHEHBI BCe TPEOOBAHUS K HAITMCAHMIO U 3aIlUTe pedepaTa: 0003HaUCHA
npobsema u 000CHOBaHa €€ aKTyaJIbHOCTb, C/IETaH KPaTKHi aHAJIN3 PA3IMYHBIX TOUYEK 3pEHHS Ha
paccMaTpuBaeMylo pooOIeMy U JIOTUYHO U3JI0KEHa COOCTBEHHAs O3HLIUSA, C(POPMYTHMPOBAHBI BBIBOIBI,
TeMa pacKpbITa MOJIHOCTHIO, BBIAEPKAH 00bEM, COOMIOIEHBI TPeOOBaHUS K BHELITHEMY O(OPMIICHUIO, TaHbI
MPAaBUIILHBIE OTBETHI HA JONOJIHUTEIbHbBIE BOIPOCHI.
Ouenka 4 — ocHOBHbIE TpeOOBaHUS K pedepaTy U ero 3alUTe BBIITOJIHEHBI, HO PH 3TOM JOTYILEHBI
HEO04ETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTHU B M3JI0KEHUH MaTepuaa; OTCYTCTBYET JIOTHYECKast
MOCIIEIOBATEIBLHOCTh B CYXK/ICHUSX; HE BhIJIEpKaH 00BEM pedepara; UMEIOTCs yIyIeHHs B 0()OPMIICHUH;
Ha JIOTIOJTHUTEIIbHBIE BOIIPOCHI IPHU 3aIIMUTE JaHBl HETIOIHBIE OTBETHL.
Ounenka 3 — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOoBaHUH K pedeprupoBanuio. B yactHocTh: Tema
OCBEIIICHA JIUIIb YaCTUYHO; JIOMYIIEHBI (haKTHUECKUE OIIMOKU B COAEprKa-
HUM pedepaTa UK MPHU OTBETE HA JOMOJHUTEIbHBIE BOIIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOI.
Ouenka 2 — Tema pedeparta He pacKpbiTa, OOHAPYKUBAETCS CYLIECTBEHHOE HETIOHUMaHKE TIPOOIEMBI.

Kpurtepuu onieHuBaHus J0KJI310B

Kpurepuit Onenka
2 3 4 5
KauecTBo noknana Hoxnan Hoxnan YETKO BBICTPOEH Hoxnan
3aUUTHIBAET pacckasbIBaeT, HO JIOKJIaj, BIIaJeeT MIPOU3BOIUT
He 00BSICHEHA CYTh | WJLTIOCTPATUBHBIM BBIJIAIOIIICECS
paboThI MaTepUaIOM BIICYATIICHHE
KauecTtBO 0TBETOB He moxet He moxeT 4€Tko He moxert OrBeuacT Ha
Ha BOIIPOCHI OTBETUTH HU Ha OTBETUTH Ha OTBETUTH Ha OOJIBIIIMHCTBO
OJIMH BOIIPOC BOIIPOCHI OOJIBIIIMHCTBO BOIIPOCOB
BOIIPOCOB
Hcnone3oBanue | [JemoHcrpanuonssl | IIpencraBinenssiii | JleMOHCTpaLlMOHHEI ABTOD
JEMOHCTPALMOHHO W MaTepuan JEMOHCTPALMOHHBI 1 MaTepuan MPEIO0CTaBUI
ro Marepuaia OTCYTCTBYET 1 MaTepuai He HCII0Jh30BaJICA B JEMOHCTPALMOHHBI
HCII0JIh30BaICs JIOKJIa/ie i Marepuan u
JOKJIaTYUKOM IIPEKPACHO B HEM
OPUEHTHUPOBAJICS
Odopmnenue JIeMOHCTpalMOHHBI IIpencrasnen JIeMOHCTpalMOHHbI K
JEMOHCTPALUOHHO 1 Marepuan ILJI0XO 1 Marepuan JEMOHCTPALUOHHO
ro Marepuaia OTCYTCTBYET 0(OpPMIICHHBII XOpOLIO MY MaTepHuaiy HET
JEMOHCTPAIIMOHHBI | 0OPMIICH, HO €CTh MPETEH3UI
1 Marepuai HETOYHOCTH
. Bmagenue ABTOp cnabo ABTOp BIajeeT Hcmionp30BanHbl IToxa3ano BnageHue
aBTOPOM HAYYHBIM | BiajeeT 6a30BBIM 0a30BBIM oOIIeHayYHbBIE U CIICIIUAIIbHBEIM
H CIICIIUAIbHBIM anmnapaTom anmnapaTom CIICI[UAIIbHEIC anmnapaTom
anmnapaTom TEPMUHBI
UéTtkocTh BEIBOAOB, | ABTOp He caenan | BeiBoawl umeroTcs, | BeiBoabl HeuéTkue BriBogsl
0000IIArOITHX BBIBOJIOB HO OHU HE MMOJIHOCTBIO
JIOKJIad JIOKa3aHbl XapaKTEPU3YIOT
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‘ paboty

5. Y4eOHO-MeTOaAMYeCKOe M HHPOPMALMOHHOE o0ecnedeHue TUCHUIIINHBI
5.1. IlepeyeHb OCHOBHOW M JONOJHUTEIbHON Y4eOHOM JINTepaTyphbl, HeOOXOAMMOM /151 OCBOCHHSA
AUCHUIINHBI
OcHoBHas JInTeparypa:

1. B.P. Xaiipynnuna. BBenenue B BBIUMCIUTENBHYIO XUMUIO: Kypc jgekuuid. Yda: PULl baml'V,
2018. 228 c.
http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+4456+default+7+1+F+1.2.840.10003.5.102+rus.

2. B.P. Xaiipymuinna, 3.M. XamuTtoB. IIpakTHKyM 1O BBIYMCIHUTENBHON XUMUH: ydeOHOE mocoOue.
Y. I. Ya: PUL] baml'VY, 2017. 160 c. JlocTym K TeKCTY 3JEKTPOHHOTO U3/IaHUSI BO3MOKEH uepes
DNEeKTPOHHO-OMOIMOTEUHYIO CHCTEMY «JIeKTpoHHas Oubnuoreka bamly»:
URL:https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum po vychislitelnoj himii_Ch
1_up_2017.pdf

3. Mapxkos, IO.I'. Maremaruueckre MOJETH XUMHYECKUX peakiui [DIeKTpoHHBIN pecypc] :
yuebnuk / }O.I'. Mapkos, 1.B. MapkoBa. — DOnekrpoH. nan. — Cankt-IletepOypr: Jlans, 2013.
— 192 ¢. — JlocTyn K TEKCTYy O3JEKTPOHHOTO W3JIaHUS BO3MOXEH dYepe3 OIEKTPOHHO-
oubnroTeuHyto cucremy usnarenbcrsa "Jlane": https://e.lanbook.com/book/40052.

4. B.M. Kpamenunus, E.I'. I'azenayp, JI.B. Ky3pmuna. KBantoBas Xumusi 1 KBaHTOBasi MEXaHUKA B

npuMeHeHnH k 3agayam. — Kemeposo : KemI'Y, 2012. 56 c. JlocTyn K TEKCTY 3JIEKTPOHHOTO
U3JIaHUS BO3MOJKEH uepe3 DICKTPOHHO-OMOIMOTEUHYIO CUCTEMY «Y HUBEPCUTETCKAS
oubnmoTeka online»: http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.

S. bapanosckuii, B.. KBanToBasi MexaHuKa ¥ KBaHTOBasi XuMusl [ DneKTpoHHBIN pecypc] / B.W.
bapanoBckuit. — OnextpoH. gan. — Cankr-IlerepOypr : Jlans, 2017. — 428 ¢. — JlocTyn
TEKCTY 3JIEKTPOHHOTO U3JJaHUs BO3MOXKEH Yepe3 DIEKTPOHHO-OUOINOTEYHYIO CUCTEMY
usnatenberBa "Jlanp": https://e.lanbook.com/book/92941.

6. Jlxeiimc, I'. BBenenue B craTucTudyeckoe o0ydeHHEe ¢ MpUMepaMu Ha s3blke R [D1eKTpoHHBIM
pecypc] / I'. xeitme, 1. Yutron, T. Xactu, P. Tubmmupanu ; nep. ¢ anrs. Macrturkoro C.0.. —
OnektpoH. naH. — Mocksa : JIMK Ilpecc, 2017. — 456 c. — JlocTyn K TEKCTY 3JIEKTPOHHOTO
U3AaHUS BO3MOXEH dYepe3 OIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy u3narenscrBa "Jlanp':
https://e.lanbook.com/book/93580. — 3ari. ¢ 3kpaHa.

7. Pamka, C. Python m mammuHOe oOydeHue: KpaiiHe HeoOXoIuMoe IMocoOue Mo HOBeHIIen
npeacKa3aTeIbHON aHaIUTHKE, 00s3aTesbHOe 11 Oosiee IIyOOKOTO MOHUMAHUS METOJOJIOTHH
MAaIIMHHOTO 00yueHHst [DnekTpoHHBIH pecypc] : pykoBoactBo / C. Pamka ; mep. ¢ aHri.
JlorynoBa A.B.. — DnextpoH. nan. — Mocksa : JIMK Ilpecc, 2017. — 418 c. — Jloctyn k
TEKCTY OJJIEKTPOHHOTO W3JIaHUsI BO3MOXKEH dYepe3 OJIEKTPOHHO-OMONIMOTEYHYIO CHCTEMY
usnarenbcTBa "Jlanp": https://e.lanbook.com/book/100905. — 3ar. ¢ 3kpana.

8. Opuk, P. Cemp 0a3 maHHBIX 3a ceMb Helelb. BBeleHue B COBpeMEHHbIE 0asbl JAHHBIX H
uneonoruto NoSQL [Dnexrponnsiii pecype] / P. Opuxk, P.V. [Ixum. ; mox pen. XK. Kaprep ; mep.
c auri. CnuakuH A.A.. — DnektpoH. naH. — Mocksa : JIMK Ilpecc, 2013. — 384 c. — JlocTtyn
K TEKCTY DJEKTPOHHOTO H3IaHUs BO3MOXKEH 4epe3 OJEKTPOHHO-OMOIMOTEYHYIO CHCTEMY
usnarenbctBa "Jlanp": https://e.lanbook.com/book/58690. — 3ara. ¢ skpana.

Jlono/JIHUTeIbHAS JINTepaTypa:

0. buomeramnoopranudeckas XumMusi [DNEKTPOHHBIA pecypc] : ydeOHOoe mocoOue / moja pen.
Kaysna XK. ; nep. canurn. B.IL Jamuenkp, K.B.3aiineBa. — OnexkrtpoH. gaH. — Mocksa :
WznatensctBo "Jlabopatopus 3HaHwmii", 2015. — 505 c. — JlocTym K TEKCTY AJIEKTPOHHOTO
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http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1

U3aHUS BO3MOXEH dYepe3 OIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy u3narenscrBa "Jlanp':
https://e.lanbook.com/book/66354. — 3ari. ¢ 3kpaHa.

10. TamaropoBa, B.C. ®@epmentsl [DnekTpoHHbIl pecype] : yueOHoe mocobue / B.C. I'amatoposa,
M.E. 3uHoBbeBa. — OnekTpoH. naH. — Kaszaup : KHUTY, 2010. — 278 ¢. — JlocTyn K TEKCTY
AJIEKTPOHHOTO M3JaHHUS BO3MOXKEH depe3 DJIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H3JaTelbCTBA
"Jlanw": https://e.lanbook.com/book/13347. — 3ar. ¢ 3kpana.

11.  Mankosa, O.B. OcHoBbI Onoxumun [ DneKTpoHHBIN pecype] : yuebnoe nocobue / O.B. Mankosa,
O.A. IlerpoB, M.E. KimtoeBa. — OnektpoH. naH. — MBanoso : UI'XTY, 2009. — 48 c. —
JIoCTynl K TEKCTy OSIEKTPOHHOTO M3/aHUS BO3MOXKEH uepe3 ODJIEKTPOHHO-OMOIMOTEUHYIO
cucremy msnarenscta "Jlanp": https://e.lanbook.com/book/4508. — 3aru. ¢ skpaHa.

12. Taspunosa, T.A. Unxenepus 3Hanunii. Mojienu u MeTo bl [ DnekTpoHHbIi pecype] : 2018-07-12
/ T.A. I'aBpuinoBa, /I.B. Kynpssues, .. MypomuieB. — Dnektpon. naH. — Cankr-IlerepOypr :
Jlanb, 2018. — 324 c. — JlocTynm K TEKCTY D3JEKTPOHHOTO W3JaHUs BO3MOXEH Yepes
DNEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY U3/1aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/107925. — 3aru. ¢ skpana.

13. Maromkun, W.B. MogenupoBanne u Bmsyanusauus cpeactBamu MATLAB  ¢usuku
HAHOCTPYKTYp [DneKTpoHHBIN pecypc] : yaeOHo-MeToauueckoe nocodue / M.B. Matiomkud. —
OnektpoH. naH. — Mockaa : Texnocgepa, 2011. — 168 c. — JlocTyn K TEKCTY 3IEKTPOHHOTO
U3aHUSA BO3MOXEH dYepe3 OIEeKTPOHHO-OMOIMOTEeUHYI0 cucTeMy usnarenscrBa "Jlanp'
https://e.lanbook.com/book/73025. — 3ari. ¢ 3kpaHa.

14.  Cun, T. 3aanmMarenpHas cTaTUCTHKA. PerpeccruonHsiii aHanu3. Manra [DnekTpoHHbBIN pecypc] /
T. Cun. — OnekrpoH. nan. — Mocksa : JIMK Ilpecc, 2014. — 214 ¢. — JlocTyn K TEKCTy
AJIEKTPOHHOTO M3JaHHUS BO3MOXKEH depe3 DJIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H3JaTelbCTBA
"Jlanw": https://e.lanbook.com/book/90123. — 3ari1. ¢ 3kpana.

15.  Bockob6oitnukoB, HO.E. Perpeccuonnsiii ananu3 nanaeix B nakere MATHCAD [DnekTpoHHBIH
pecypc] : yuebnoe nocodbue / FO.E. BockoOoitHukoB. — DnekTpoH. naH. — Cankr-IlerepOypr :
Jlanp, 2011. — 224 c. — JlocTyn K TEKCTy D3JEKTPOHHOIO H3JaHMs BO3MOXKEH 4epes
DneKkTpOHHO-0MOMMOTeuHyI0 cucteMy u3narenscTBa "Jlamp": https://e.lanbook.com/book/666.
— 3arJ. ¢ 5KpaHa.

16. IO.M. Bpoackuii. JIekiuu no MareMaTHYECKOMY U UMUTAIIMOHHOMY MOJETHpOBaHUI0O MOCKBa ;
bepnun : lupexr-Menua, 2015. 240 c. [loctyn K TEKCTy 3JIEKTPOHHOIO M3/IaHUS BO3MOXKEH
qyepes DNEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY U3/1aTeNbCTBA "Jlanp":
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.

5.2. IlepeueHnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «AHTepHET» N
NMPOrpaMMHOro odecrnevyeHnsi, HeOOXOAMMBIX /151 OCBOCHH S JUCIHUIIMHBI, BKJIKYas
npogeccuoHaabHbIe 0a3bl JTaHHBIX U HHPOPMaNIMOHHBbIE CTIPABOYHbIE CHCTEMBI

1. DnexkrponHas 6ubnmoreunas cucrema «9b baml'¥Y» - https://elib.bashedu.ru/

2. DnektpoHHasi OMONIMOTEeYHas cUucTeMa «Y HUBEpCHTETCKasi OndaroTeka oHnainy - https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs cucTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubnmoreku baml'V - http://www.bashlib.ru/catalogi/

5. VYuuBepcanpHast ba3sl manHbix EastView (gocTym K 3J€KTPOHHBIM HAy4dHBIM OJKypHaJlam) -
https://dlib.eastview.com/browse

6. Hayunas osnexTpoHHas OuOnuoteka - elibrary.ru (ZOCTyn K 3JEKTPOHHBIM HAay4YHBIM JKypHalaMm) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jorosop Ne 104 ot 17.06.2013 r.
Jlunensuu 6eccpoyHbIe

8. Microsoft Office Standard 2013 Russian. loroBop Ne 114 ot 12.11.2014 r. JIunensun 6eccpoynble

9. Kaspersky Endpoint Security ans 6usneca - Crangaptasiif. JJoroop Ne31806820398 ot 17.09.2018 r.
Cpok nerictBus nuuensuu o 25.09.2019

10. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License.
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11. Cucrema nentpanmuzoBannoro tectupoanus baml'y (Moodle). YauBepcanpHas o0mecTBeHHas
munen3us GNU.
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6. MaTeplflaJIbHO-TeXHlfl‘leCKaﬂ 6333, HQOﬁXO)lI/IMaﬂ AJIA OCYIIECTBJICHUSA 06p330BaTeJIbHOF0 nmpoiecca mo JTMCuMIlInHE

HaunmenoBanmue
CHenUAJIbHBIX MOMeIeHNI
M NIOMEIeHUH 115
CaMOCTOSITeIbHON PadoThI

OcCHALIEHHOCTD CNeUAJBHBIX IOMELEeHU M MOMeLeHH i 1J1 CaMOCTOSITeIbHOM padoThI

IlepeyeHb JIMLIEH3MOHHOTO
NPOrpaMMHOro odecneqeHmusl.
PexBU3NTHI
MOATBEPKAAI0IIEr0
JOKYMEHTa

1. yueOHas aynuropusi MJif
NPOBeJIeHUA 3aHATUHH
JIEKIIHOHHOT'0 THIIA:
aymuropust Ne 405 (xumdax
Kopmyc), aymuropus Ne311
(xumdak KopIyc),
aymuropust Ne 310 (xumdax
kopmyc), aymuropust Ne 305
(xumak kopiryc)

2. yuyeOHbIe ayTUTOPHH sl

NPOBeJIeHUA 3aHATUHIH
CEeMUHAPCKOro THIIA:
naboparopust Ne 101
(xuMmpax KOpILYC),
naboparopus Ne 120

(xumak kopiryc)

3. y4eOHass ayauTopus JJisi
NMpoBe/leHUus] TPYNNOBBIX U
HHANBHUIYATbHBIX
KOHCYJBTAIMIA: ayIuTOpus
Ne 405 (xumdak xopmyc),
aymuropust Ne311  (xumdax
kopmyc), aymuropust Ne 310
(xumdak KopIyc),
aymuropust Ne 305 (xumdax
kopmyc), aymuropust Ne 001
(xumdak KopIyc),
aymuropust Ne 002 (xumdax
kopmyc), ayzuropust Ne 006
(xumdak KopIyc),
aymuropust Ne 007 (xumdax
koprryc), aymutopus Ne 008
(xumak kopiryc)

4. yyeOHas1 ayauTopus JJsl
TEKyHIero  KOHTPOJIs W
NPOMeKYTOYHOM
arrecranuu: ayauropus Ne

Aynutopust Ne 405
VYuebnast mebenb, ydeOHO-HATIISIIHBIE TOCOOHS, J0CKa, MyJabTuMenua-nipoextop Mitsubishi XD3200U, skpaH c
anekrponpuBogoM 300*400cm Spectra Classic

AynuropusaNe 311
VYuebnast mebenb, y4eOHO-HANIAAHBIE TIOCOOMS, Jjocka, npoekrop Mitsubishi
anekrponpuBonoM Projecta 183*240cm Matte white

Aynutopust Ne 310
VYuebnast mebenb, ydeOHO-HATISIIHBIE TTOCOOMS, J0CKa, MyiabTuMenua-npoekrop Mitsubishi EW230ST, skpan
HacreHHsli Classic Norma 244*183

XD 600U, »kpan c

Aynutopust Ne 305
VYuebnast mebenb, ydeOHO-HATISITHBIE TTOCOOMs, J0CKa, MyiabTuMenua-npoekrop Mitsubishi EW230ST, skpan
HacreHHbIH Classic Norma 244%183
JlaGopaTopus Ne 101
VYuebnast mMeOenb, yueOHO-HAIJISAHBIE MOCOOWS, OCKA, aKBaJUCTHUIATOP J[3-4, KOHAYKTOMETpPHI, MOIYIb
“TepmocTar”, Monyns “YHuBepcalbHbIN KoHTposuiep”, xonoguabHUK ATLANT MXM 2835-90, monspumerp
kpyroBoii CM-3, Tepmocrtatel -3 mT., cechl aHanutmdeckue Ohaus PA-64 C (65 1/0,0001 1), KOHIYKTOMETP
AHHMOH 7020, Becsl TexHHYECKUE, TTEPCOHANBHBIN KoMmbioTep Pentium 4, Bentunsrop BEHTC 100 BKMu,
kroBeta 100MM st monsipumerpa CM-3 — 3 mT.
JlabopaTopust Ne 120
VYuebnast Mmebenb, yaeOHO-HAIIISAHBIE TI0COOUS, TOCKA, TEPMOCTAThl — 2IIT., MOAYJIb “DJIEKTPOXUMHUS’, MOLYIIb
“YHuBepcaIbHbII KOHTpOIEp”, MOAylb “TepMOXMMUYECKUI aHAJIN3”, HEPCOHANIBHBIN KOMIBIOTEP B KOMIUIEKTE
HP AiO 20"CQ 100 eu (MoHOOI0K)
Aynutopus Ne 001
YyeOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynurtopus Ne 002
Y4ueOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynurtopus Ne 006
YueOHast MeOeib, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynurtopus Ne 007
Y4ueOHast MeOeih, yaeOHO-HATIISITHBIC TTOCOOHS, JOCKa
Aynurtopus Ne 008
YueOHast MeOeih, yaeOHO-HATIISITHBIC TTOCOOHS, JOCKa
YuraubHbii 321 Ne 1
Hayunslit n yueOHblii ¢pona, Hayunas nepuoauka, [TK (MoHOO1IO0K) - 3 1T, HeorpanudeHHsIi noctyn k ObC u BJ1;
KOJIMYECTBO MOCAIOYHBIX MeCT — 76.
YnrtanbHblii 3a1 Ne2
Hayunslit n yueOnsiii ¢onn, Hayunas nepuoguka, [1IK (MoHOONOK), MOAKIIOUEHHBIX K cetn MHTepHeT, — § miT.,

1.  Windows 8 Russian.
Windows Professional 8 Russian
Upgrade. doroeop Ne 104 ot
17.06.2013 T. JInneH3un
OeccpouHBIe

2. Microsoft Office Standard
2013 Russian. [{orosop Ne 114
or 12.11.2014 r. Jlnnensun
OeccpouHbIe

3. Kaspersky Endpoint Security
st Om3Heca - CTaHHApTHEINA.
HoroBop Ne32110574235 or
13.09.2021 r. Cpok neficTBUS
ymnensuun g0 10.10.2022
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405  (xumdaxk  Koprmyc),
aymuropust Ne311  (xumdax
Kopmyc), ayzuropust Ne 310
(xumdak KopIyc),
aymuropust Ne 305 (xumdax
kopmyc), ayzuropust Ne 001
(xumdak KOpIIyC),
aymuropust Ne 002 (xumdax
kopmyc), aymuropust Ne 006
(xumdak KopIyc),
aymuropust Ne 007 (xumdax
kopmyc), aymuropust Ne 008
(xumdak KopIyc),
aymuropust Ne 004 (xumdax
kopmyc), aymuropus Ne 005
(xumak koprryc).

5. MOMEICHHSI s
CaMOCTOAITEIbHOM

padoThI: YnTAIBHBIN 3a11 No

1 (TaBHBIE  KOpITYC),
YUTAIbHBIN 3aIl Ne2
(puzmaT kopmyc-yueOHOE),
yuTaibHeli  3am Ne 5
(rymMaHHTapHBI  KOpHYC),
yuTandbHbIl  3a1  Ne 6
(y41eOHbIit KOpITYyC),
yuTaibHbl  3am  Ne 7
(ryMaHHTapHBIH  KOpIHYC),
nmaboparopus Ne 418
(xumdak kopiryc)

6. noMelneHue ISt
XpaHeHus u
NpoGHIAKTHIECKOT 0
o0cay:kuBaHusi  y4eOHOro
000pyI0BaAHHUSA:

naboparopust Ne 416
(xumak kopiyc).

HeorpanmdeHHbIH qoctyn K ObC u B]I; konmdaecTBo mocaqodnbix Mect — 50.

YnranbHblii 3a1 Ne S
Hayunstit n yueOnblii ¢pona, Hayunas nepuoauka, [TK (MoHOO1I0K) - 3 1T, HeorpannyeHHsli noctyn k ObC u BJI;
KOJIMYECTBO MOCAJIOYHBIX MeCT — 27.

YnranbHblii 3a1 Ne 6
Hayunstit n yueOnb1ii ¢ona, Hayunas nepuoguka, [TK (MoHOOIIOK) - 6 T, HeorpanndeHHbIH noctyn k ObBC u BJI;
KOJIMYECTBO NocaiouHbIX MecT — 30.

Ynranbubiii 3a1 Ne 7
Hayunstit n yueOnb1ii ¢ona, Haydnas neproauka, [TK (MoHOOIIOK) - 5 T, HeorpannyeHHsii qoctyn k ObBC u BJI;
KOJIMYECTBO MOCAIOYHBIX MecT — 18.

Aynutopus Ne 004
VYuebnast Mebenb, yaeOHO-HarIsIAHbBIe Toco0us, focka, koMmmyTtatop HP V1410-24G, nepcoHanbHBIN KOMIBIOTED
Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 wr, mikad Hactenusiii TLK6U.
Aynutopust Ne 005

VYuebnast mebenb, yaeOHO-HATIsIIHbIE Mocobus, gocka, kommbiotep DEPONeos 470 MDi5_3450/4GDDR/T500
G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkap TLK TWP-065442-G-GY, mkad moHTaxHBIH NT
PRACTIC 2MP47-610B/SSt450/ SKS1/SS5t750,59560, 00 T.316-14, mxad Hactennstii TLKO6U.

JlaGopaTopust Ne 418
YuebHass mMeOenb, GakcuMmwibHEIM ammapatr Panasonic KX-FL423RUB - 2 mrr., s3H-merp pH-150MU (c roc.
noBepkoii), aBroTpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becst "Ohaus"
PA64C (65r, 0,1mr) ¢ moBepkoit, Becsl VIC-1500d1 (1500r. 100MTI", BHenmH.kanmudposka) ACCULAB, nonomep
N-160MU c nosepkoil, kommiekc BoabTamnepomerpuueckuii CTA, kommerorep B koMiuiekre DEPO Neos
4601\FO/monurop 20" Samsung BX2035/knaB./Mbiiib, KOMIbOTEp nepcoHanbHbiid Nel 1.210-14/3, mMarHuTHAas
Memanka 6e3 HarpeBa Tolopino — 2mT, MarHUTHas MenIajKa ¢ HarpeBoM U HaHOKepamud.nmoBepx hG-MAG HS,
merp-pH pH-150MU (¢ roc.nmoBepkoif), monmrop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250K//M.1  400:1,4:3 D-Sub), nepcoHanmpHBII KOMIBIOTEp B cocraBe c/0mox/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monurop JKK"20"Bencl.kinaBuatr ypatmbib, mnpuatep Canon i-SENSYS
MF3010, pH-metp pH-150MMU ¢ roc.nmoBepkoid, cucremusiid 6110k [1K (775), mkad cymmnbasiii LOIP LF-25/350-
GS1, (310X 310x310 MM 0/BeHTHIATOpA.HEPK.CTAIH U(POBOW KOHTPOJIEP), KOINYECTBO ITOCAJOUHBIX MECT —
10.

JlaGopaTopust Ne 416
ATOMHO-abcopOLMOHHEIN criekTpodoromerp Monens AA-7000, ¢pupmsr "llnman3y", SAnonus, 6ayuioH ¢ renueM
Mapku A — 2 mr, Bentwisitop BEHTC 100 BKMiy* 1/, ra3oBsiii XxpoMmaTto-mace-criekrpomeTp moaens GCMS-QP
2010PIUS, xoMIBIOTEp B COCTaBE: CHCTEMHBIH OJOK, MOHHUTOp, KIIABHATypa, MBIIIb, KOHIUIIHOHEP
QUATTROCUMA QV/QN-FI12WA, noytoyk Fujitsu LifebooK F530 Intel Core i3-330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Wi n7HB+0ffice, nepconanbhbiii kommbiorep B Kommwiekte HP AiO 20"CQ 100 eu (MoHOGIIOK),
anextporutka Irit IR-8200,1500BT nnamerp xoHpopku 185MM.
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TUCHHIUTMHBL «TeopeTndeckue MeTo bl UCCIIEOBaHNS OUOJIOTUYECKOM aKTUBHOCTHU COSMHEHMI» Ha 1 cemecTp

®opma(bl) KOHTPOJIS:

MHWHOBPHAYKU POCCHUN

®I'BOY BO «BAILIKUPCKUN T'OCYJTAPCTBEHHBI YHUBEPCUTET»

XUMUYECKU ®AKVIIBTET

COJIEP’KAHUE PABOYEHN ITPOT'PAMMBbBI

o4Has (popMa 00ydeHHA

Bua pa6orsl

O0beM TUCHUTNIINHBI

O6mas tpynoemkocts auctuiuinibl (3ET / yacoB) 3/108

Yu4eOHbIX YaCOB Ha KOHTAKTHYIO padoTy C MPEerno aBaTelieM: 43,2
JEKIUN 18
MPAKTUYECKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 24
Apyrux (TpynroBas, *HIUBUIyaIbHAsE KOHCYJIBTALUS 1 UHBIC BUIbI

y4eOHOIl 1esITeNbHOCTH, IPEAyCMaTpUBAIOIIUE pabOTy 00yJIarOIIUXCS C

npenogasatesnem) (OKP) 1,2

YueOHbIX 4YacOB Ha CaMOCTOATENbHYIO padoty obyuarontuxcs (CP) 30

VY4eOHbIX 4YacOB Ha MOJTOTOBKY K

sKk3ameny/3adery/muddepenunpoannomy 3auety (KoHTposs) 34,8

Dk3ameH B 1 cemectpe

ITpunoxenne Ne 1
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No Tema u cogepxaHue dopma U3y4eHHs] MaTEPUATIOB: OcHoBHas u 3aganus mno dopma TeKyLIero
n/n JIEKIHH, TIPAKTHYCCKHE 3aHsATHS, JIOTIOJTHUTENbHAS CaMOCTOSATEILHOM KOHTPOJIS
JUTepaTypa, pabore CTyeHTOB yCIeBaeMOCTH
CCMHUHAPCKUC 3AHATI, peKOMeHayeMast (KOJIIOKBUYMBI,
nabopaTopHbie paboTsL CTyJEeHTaM KOHTPOJILHBIE
caMocCTOsITeNNbHAs paboTa u (Homepa u3 paboTsl,
TPYAOEMKOCTh (B qacax) CITHICKA) KOMIIBLIOTEPHBIE
JIK [ IIP/CEM JIP CPC TECTBI H T.I1.)
1 KpaTkoe onucaHne 0CHOBHBIX NOJAX0/10B M METOI0B /ISt CamMocrosarensHoe Kelic-3a1a4a;
TEOPeTHYECKOr0 HCCIeJ0BAHMS OHO0JOTHYeCKOi AKTUBHOCTH H3y4eHUe nabopaTopHbIe
MOJIEKY.I. pPEKOMEHAYEMOM paboTsr;
B03MOXHOCTH TEOPETUUECKUX METOAOB YCTAHOBJIECHUS [1-5, 12, 15] OCHOBHOH U pedeparsr;
3aKOHOMEPHOCTEH B CTPOEHUH M CBOHCTBAX XMMUYECKHUX 2 2 JOTIOJTHUTEIILHOM JIOKJIA IbI;
COEIMHEHUH, UX MECTO U 3HAYUMOCTh B COBPEMEHHON (M3MIECKON 2 JIUTEpPaTypHI, KOMIIIEKT
XMMUH, TEPCIIEKTUBBI ATUX MOAXOIOB IIPY IIEJICHANPABICHHOM BBINTOJTHEHHE THUITOBBIX 33/1aY;
TIOMCKE COEIMHEHUH ¢ TpeOyeMbIM KOMILUIEKCOM (H3HKO- nabopaTopHOU TECT, KOHTPOJIbHAS
XMMHYECKUX CBOMCTB. paboTHI, MOATrOTOBKA pabora
K 9K3aMeHy
2 | Konuenuusi 6uou3ocrepusma. CamocTosTeabHOoe Kelic-3a/1aya;
IMonsitne 6uonszocrepa. Mcropus pa3BUTHS KOHIEIINH n3y4deHue nabopaTopHbIe
6ronzocrepusma. I'pymmsl u3octepos 1o JleHrmMropy. 3akoH PEKOMEHIyeMOi paboTsr;
ruapuanoro 3amenenus I'. Ipuma. M3octepsl o I'. Dprienmeiiepy. OCHOBHOH U pedepartsr;
Knaccuueckne n Hekitaccuueckne donzoctepsl. [IpuMepsi.. 3 JOTIOJTHUTENILHOM JIOKJIAIbI;
1 2 [1-2,7,12] JIUTEpPaTYpHI, KOMIIIEKT
BBINTOJTHEHHE THUITOBBIX 33/1aY;
nabopaTopHOU TECT, KOHTPOJIbHAS
paboTHI, MOATrOTOBKA pabora
K DK3aMeHy
3 | Cnoco6bl mpeAcTaBIeHUs CTPYKTYPHI XUMUYECKUX CamocrosarensHoe Kelic-3a7a4a;
coenqunenmii. [lonstre neckpunropa. THITBI JECKPUIITOPOB. n3y4deHue nabopaTopHbIe
Paznmynble KnaccnpuKanuy eCKpUITOPOB 110 TOJIHOTE U pEKOMEHAYEMOM paboTsr;
croco0aM OMHCAaHUSI MEXMOJIEKYIISIPHBIX B3aNMOACHCTBUH. OCHOBHOH U pedeparsr;
WudopmannonHoe cozepkaHue IECKPUITOPOB MOJICKYIISIPHON JOTIOJTHUTEIILHOM JIOKJIA IbI;
CTPYKTYpBL. DJIEKTPOHHBIE (ANIEKTPHUECKHE), CTEPUUECKHE 1 2 JIUTEPaTYpHI, KOMIUIEKT
MEXMOJIEKYJISIpHBIE JeCKpUNTOPBl. OCHOBHBIE I'PYIIIBI BBITOJTHEHHE THUITOBBIX 33/1aY;
JIECKPHUIITOPOB B COOTBETCTBHH C Kiaccudukammeit O.A. 2 3 nabopaTopHOU TECT, KOHTPOJIbHAS
PaeBckoro. Crioco0b1 kiaccuuKanyuy 1eCKpUIITOPOB. paboTHI, MOATrOTOBKA pabora
WudopmanmonHoe cozepkaHue IECKPUITOPOB MOJICKYIISIPHON [1-2, 5] K 9K3aMeHy
CTPYKTYpBI
JlecKpHUIITOpPHI JIEMEHTAPHOT'O YPOBHS; JECKPUITOPHI
JIEKTPOHHOM CTPYKTYPBI, TECKPUIITOPEI MEKMOJIEKYISIPHBIX
B3aUMOJEHCTBUN. « BI0XKEHHOCTBY JECKPUNTOPOB. [leCKpUNTOPEI
JJIEMEHTHOr'O YPOBHSL.
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JleckpHunTOpBI CTPYKTYPHOU (hOpMYJIBL. TOMONIOrHYECKre HHICKCHI
(neckpunropsl). IlorsTre MonexkymsipHoro rpada. MaTtpuna
CMEXHOCTH M MaTpuua paccTosHuil. Matpuns! cesseil. [Tpumepsr
KOIMPOBAHUsI CTPYKTYPHI B BUAE MATPHULILI CBS3EH.
Tomonoruueckue JeCKpUNTOPHI, OLICHUBAEMBIE HA OCHOBE
MAaTpHIIBI CBS3HOCTH: MHIEKC cBs3sHOoCTH Panmmaa ¥ (G) ,

KOJIMYCCTBEHHBIN YYeT B3aUMHOT'O BITUSHHS ATOMOB, HHJICKC
Bunepa W(G), karnmna-UHACKCHL

CyOcTpykTypHEIC Aeckpuntopel. Onpenenenue. OyHKIUN
CYyOCTPYKTYPHBIX TECKPUIITOPOB. Jl€CKPHUIITOPHI IICKTPOHHOM
CTPYKTYPBI MOJICKYJI: 3aps/Ibl Ha aTOMAaX, SHEPTHU BBICIICH
3aaaTor (Eqomo) 1 HU3IIEH He3aHATOH (E| ypmo) MOTEKYITSIPHBIX
opOuTael, TUITONEHBI MOMEHT.
I'eomeTrpryeckue JeCKPUNTOPHI (ASCKPUIITOPBI MOJICKYIISIPHON
(hopmBI). MeTOoMIbI OIICHKU AECKPUITOPOB MOJICKYIISIPHOH (pOpMET:
METOJ TUCTAHIIMOHHON T'eOMETPHUH, MOJICNb CBSA3BIBAIOMICH
CTOPOHBI, aHAJIN3 MOJICKYIISIPHOU ()OPMBI, THITOTETHICCKAS
pelIeTKa aKTUBHOW CTOPOHEI, aHAJIH3 MOJICKYASPHOU (DOPMBL.
JleCKpUTIITOpEI MEXMONEKYIIIPHBIX B3aUMOJICHCTBUI.
JleckpunTophl peakImoHHOH crrocoOHocTH. [Tapamerpst
THIPOPOOHOCTH, IIEKTPOHHBIC TapaMeTphl. OncaHue
ANEKTPOCTATUICCKUX B3amMoeicTBuid. CTepUUECKUE TapaMETPHI.
[Morenuunan Jlennapaa — xonca

WunukaTopHble mepeMeHHbie (mapaMeTpsbl). [Ipumepsr ux
WCTIONB30BaHUS IS YCTAaHOBJICHUS B3aUMOCBSI3H MEXKITY
CTPYKTYPOH U CBOWCTBAMU COEIUHEHUI.

TeopeTnyeckne OCHOBBI PErPEeCCHOHHOI0 AHAJIM3A. CamocrosarensHoe Ketlic-3a/1a4a;
MHOKeCTBEHHBIN KOppeIsauonHbIi Kodddurment. Kpurepuit HA3y4CHHE mabopaTOPHEIC
@umepa. F-cratuctuka, «o0bsicHeHHas auctiepcus» PLS-anamus. pEKOMEHAYEMOM paboTsr;
VY cnoBust MPUMEHUMOCTH PETPECCHOHHOI0 aHAIN3a JUIs 00paOOTKH OCHOBHOH U pedeparsr;
9KCIEPUMCHTAIBHBIX TaHHBIX JOTIOJTHUTEIIEHOM JIOKJIA IbI;
JUTEPATYPHI, KOMIIIEKT
BBINOJTHEHHE TUTIOBEIX 3a]1a4;
[1, 9] nabopaTopHOU TECT, KOHTPOJIbHAS
paboTEHI, MOTOTOBKA pabora
K 9K3aMEHY
MeTtoabl KOJINYECTBEHHOT0 MeToAbI KOTHYEeCTBEHHOT0 CamocrosarensHoe Kelic-3a1a4a;
U3YYeHUs1 B3aHMOCBSI3H «CTPYKTYPa — CBOHCTBO». H3y4eHUe nabopaTopHbIe
Oo01iee npe/cTaBiIeHAE O METOAAX YCTAHOBIICHUS pEKOMEHAYEMOM paboTsr;
KOJIMYECTBEHHBIX COOTHOLIEHUH «CTpYKTypa — cBoiicTBO» (KCCA). OCHOBHOH U pedeparsr;
Jeckpunropsl, ucnoib3dyemblie s ucciaenopanust KCCA. JIOTIOJIHUTENBHON JOKJIabl;
Merononorust KCCA, cnocoOsl npeicTaBiIeHust JINTEPATYpHI, KOMIUIEKT
CTPYKTYPHBIX (hOpMYI BemiecTB. KoMIbIoTepHOE MOICTHPOBAHUE [1-2, 6-8, 12-16] BBITIOJTHEHUE TUIOBBIX 33]1aY;
JIEKapCTBEHHBIX IIpenaparoB. Tekyliee COCTOSHUE U NIEPCHEKTUBBI sabopaTopHOH TECT, KOHTPOJIbHAS
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passutust KCCA B Poccun.

pa6OTLI, II0AIOTOBKA

pabora

Meroz XaHma (COOTHOLIEHUS IMHEHHOCTH CBOOOIHON K DK3aMEHY
sHeprum) u Meton @pu-Bumscona. MeTtox XaHIma: COOTHOIICHUS
JMHEHHOCTH cBOOOAHOMN 3Hepruu. OCHOBHOE COAEPIKaHUE ITOTO
Merona. Bua ¢pyHKIIMOHANBEHBIX 3aBUCUMOCTEH MEXIy CTPYKTYpOH
1 OMOJIOTMYEeCKOH aKTHBHOCTHIO. [IpMeHenne ycTaHOBIICHUS
KCCA Ha KOHKpeTHOM NpUMepe napa-, MeTa3aMeIleHHbIX
nipon3BoHBIX N, N-muMeTni-o-6poMpeHnIaMiuHoOB,
IPOSIBJIAIONINX aHTHAApEHeprudeckue cBoicTaa. [Ipenmymecrsa u
HEOCTAaTKU METOJa.
Meron ®@pu-Bunscona. Cyts Merona. CriocoObI MpeICTaBICHUS
CTPYKTYPHBIX (pOPMYIT BEIIECTB, AHAIUTHIECCKUH BUJT
(YHKIIMOHAIBHBIX 3aBUCHMOCTEH MEXIy CTPYKTYPOU 1
aKTUBHOCTBIO. JIOCTOMHCTBA U HEJOCTATKH Moaenu. [Ipumepst
WCIIONIb30BAHMS TSI PELIEHHSI PAKTHYECKUX 3a7ad.
MopundunuposanHslii Bapuant Kammapatsl. O0beiHEHHOS
cooTHomeHue Ppu-Bunibcona u XaHmia.
MeToapl, OpeHTHPOBAHHBIE HA TOMOJOTHYECKHE PAIHYMS CamocrosarensHoe Kelic-3a1ay4a;
MOJIEKYJI. H3y4eHUe nabopaTopHbIe
IoHsiTHE CynepCTPYKTYpHI AJIs aHATIU3a KOIMHYECTBEHHON pEKOMEHAYEMOM paboTsr;
CBSA3H MEX]y CTPYKTYpOH U aKTUBHOCTBIO OPTaHUUECKUX OCHOBHOH U pedeparsr;
coequHeHul. MeTo BO3MYIEHUs] OTPaHUYEHHOTO JIOTIOJTHUTEIEHOM JIOKJIAIbI;
KOHLICHTPUYECKOT'0 YIOPSA0YEHHOr0 OKpYkeHus (Meron JIUTEPaTYpHI, KOMIIIEKT
DARC/PELCO). Cyrb MeTOa, MOHSITUE CIIEa MOMYJISALHH. BBITIOJTHEHUE TUIOBBIX 33]1aY;
JleckpunTOpbl, UCHONb3yeMbIE ATl OMUCAHUS CBA3H MEXIY nabopaTopHOU TECT, KOHTPOJIbHAS
CTPYKTYpPOH U cBOMCTBaMU MojieKyi. [IpuMeps! Hcnonbp30BaHus paboTHI, MOATrOTOBKA pabora
METO/a, €r0 JOCTOUHCTBA U HEJOCTATKHU. [1-2] K 9K3aMeHy
INonxon Menona nu Kammapatsl. Onucanue cTpyKTypbl
coemquaeHus. [Iporece hopmupoBanuss HAOOPOB JTOKATHHBIX
JECKPUTIIOPOB. JIOCTOMHCTBA U HEJOCTATKA METOAA.
INo3uunonnsnii ananus ®. Maru. IlocTpoeHre runepMOIEKyJIbL.
B03MOXXHOCTH, OCHOBHBIE IPEUMYIIECTBA U HEJOCTATKH METOAA.
CoBpeMeHHBbIe KOMIIBIOTEPHBIE POTPAMMBI VIS PACYETOB CamocrosarensHoe Kelic-3a1ay4a;
KCCA. H3y4eHUe nabopaTopHbIe
Mertonapl, onuparouuecs Ha TPEXMEPHYIO MOJENIb CTPYKTYPHI, pEKOMEHAYEMOM paboTsr;
UX CyTb. MeTo/1bl, OpPUEeHTUPOBAHHbIE Ha JAHHBIE O OCHOBHOH U pedeparsr;
MIPOCTPAHCTBEHHOM PACIHOJIOKEHUH aTOMOB (TOIMOJIOTHYECKHE JOTIOJTHUTEIIEHOM JIOKJIA IbI;
noaxoxpl). VIX TOCTOMHCTBA U HEOCTATKH. JIUTEpPaTypHI, KOMIIIEKT
I'enepupoBanne 3D-cTpykTyp aurangoB. MeTos| CHIIOBBIX TOJIEH, BBINOJTHEHHE THUITOBBIX 33/1aY;
€ro CyThb METO/Ia CWJIOBBIX Nonel. OnucaHue CBSA3bIBAIOIIUX U nabopatopHOH TECT, KOHTPOJIbHAS
HECBSI3BIBAIONINX B3anMoeicTBuil. Pacuer obmeit sHeprum. [1-2,13] paboTHI, MOATrOTOBKA pabora
Kon¢popmannoHHslii aHaau3 Iuranaos. Beioop nepenoBbix K 9K3aMEHY

cTpykTyp. [Touck perentopcBsa3bIBaromie (IrepeaoBoii)
koH(popmanuu. [IpuHITNITA AKTHBHOCT — AHAJIOTHSY.
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PemerouHast MoJIeIb SHEPIEeTHYECKOT O ITPOCTPAHCTBA.

CpaBHHTEIBHOr0 aHanu3a MolekyispHoro moist (COMFA).
Cytp MeToza, cTpyKTypa nccienosanuii merogom CoMFA.
[Monsitne mpobHoro aroma. Pacuer crepuueckux (Ban-nep-
BAAJIbCOBBIX) M AJIEKTPOCTATHIECKUX (KYIOHOBCKHX)
B3aMMOJICHCTBUI MEXKIY PaCCMAaTPUBAEMbIM COSIMHEHNEM U
MIPOOHBIM aTOMOM. JIOCTOMHCTBA M HEZIOCTATKH METO/a.

CpaBHHUTEIBHBIN aHAIN3 UHAEKCOB MOJIEKYJISIPHOTO MTOJ00Ms
(CoMSIA). Ouenka Mepbl OI00Us aTOMOB B MOJIeKyie. Pacuer
WHJIEKCOB ITOJ00MS 7151 (PU3NKO-XUMHUIECKUX CBOMCTB.
Koppernsionasle 3aBUCHMOCTH MEX/y 3HAUCHUSIMA
JIECKPHUIITOPOB M OMOJIOTNYECKON aKTUBHOCTBIO. [IprMeHenne aTux
ypaBHEHHH /I perieHuss oOpaTHOH 3a1aun. OCHOBHEIE
peuMyIiecTa Merona no cpasHennto ¢ COMFA.

Buosiornyeckue HelipoHHbie ceTH. icKyccTBeHHbIE HelipOHHBIE

Keiic-3a/1ava;

cetu (MHC). nabopaTopHbIe
[Monsitne «uckyccrBenHsle HeliponHsle cetn (MHC)». 3anaun, paboTsr;
pemaemsle ¢ ucnonezopanneM MHC. KpaTkuii HcTOpH4ecKuii pedepartsr;
0030p BosHHKHOBeHM Teopun MHC, aHanmornst OMonorndeckuMu JIOKJIabl;
HEHpOHHBIMU ceTAMU. OCHOBHBIE MOHSATUSL. [2, 8] KOMILIIEKT
Mogens Texanueckoro Helipona. Onementsl MHC. Apxutektypa TUIOBBIX 3a]1a4;
HHC. Oby4yenne MHC. TECT, KOHTPOJIbHAS
MHOrocioiHbIe CETH NPAMOro paclpocTpaHeHus. JJOCTOMHCTBA U pabora
Henoctatku Merona MTHC. CpaBHeHne HEHPOCETEBOro anropuTMa
CO CTaHJAPTHBIMU CTaTUCTUYECKUMU MeToaamu. [IprMeHeHne
HEHPOCETEBBIX arOPUTMOB ISl IOMCKA 3aBUCHMOCTEHN «CTPYKTypa-
CBOWCTBO».)».
IlepcnekTHBBLI NPUMEHEHHS METOAOB TCOPHH PACIIO3HABAHMSA CamocrosarensHoe Kelic-3a1a4a;
oopasos (TPO) qna npukJIagHbIX M (hyHIaAMEHTATBHBIX HU3y4CHUE nabopaTopHbIe
HAY4YHBIX HCCJIE10BAHUI. pEKOMEHAYEMOM paboTsr;
OcHoBHbIe ToHATHS MeTo0B TPO. OTO0p mpusnakos. [Iporenypa OCHOBHOH U pedepatsr;
pacmosHaBaHMsA ~ CTIPYKTyp  coeauHeHuil.  IIpenBaputenbHas JONOJTHUTENIBHON JOKJIabl;
00paboTka  HCXOAHBIX  JaHHBIX.  MacmTabupoBaHue U JIUTEPaTypHl, KOMILIIEKT
HOpMaJlu3anus, npeoOpa3oBaHusl  KJIACTEpHU3ALNH, otbop BBITIOJIHEHNE TUIOBBIX 33]]a4;
MIPU3HAKOB. ATPHOPHBIA W aNOCTEPUOPHBIA OTOOp ITPHU3HAKOB. nmabopaTopHOU TECT, KOHTPOJIbHAS
AJropuT™M pacuera IMPOTHO3UPYIOMIEH CIIOCOOHOCTH OTENBHBIX paboTHI, MOATrOTOBKA pabora
IIPU3HAKOB. K 9K3aMEHY
OOyuenne «c yuurenem» 1 «0e3 yaurens». Llenn u 3amaun
TIpoLeAypHI Kitaccu(puKanui 00beKToB. MeTOo/ OMOPHBIX BEKTOPOB.
Ero cyre. Meron Omrkaiimero cocena, OCHOBHEIC TOCTOMHCTBA H [1-2, 6, 14-16]

HEIOCTATKU.
BaiiecoBckas xnaccudukanus. [loHsTne «HanBHOM
Kiaccudukanumy, ee cBoicTBa. JloCTOMHCTBA M HEJJOCTATKH

GaiiecoBckux cereil. Kimactepusiii ananms.
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KomnblotepHsle cucremsl, peannsywomue meroasl TPO.
Komnslotepnas cuctema PASS.

Meroz0morust 1 NPUHIMIIE paboTh iporpamMmbl PASS.
Hasznauenue cucrembr PASS. Baxwelimme TpeOOBaHUS K IPOTHO3Y
OMOIOrNYECKON aKTUBHOCTH XUMHUYECKUX COCMHEHHH.
OCHOBHBIE COCTaBJISIONINE 3IEMEHTHI cucteMbl. IIpencraBineHne
OMOIOrNIecKOl aKTUBHOCTH.

Onwncanne xumMuaeckoit ctpykrypsl. [Tonsitue MNA-
neckpuntopoB. basa nanueix u 3HaHuit SAR base. Aixroputm
MIPOrHO3a OMOJIOTHMYEeCKOM akTHBHOCTH. Kitaccnueckuii
GaiiecoBckuii moaxo/. OCHOBHBIE ypaBHEHHS JUIs pacyuera
BEPOSTHOCTH TPOSIBIIEHUS 1IETIEBOro cBoMcTBa. IIponenypa
o0yuenust. MaTepniperarus pe3ynasraToB nporaosa PASS.
[Tpumenenne nporHo3a CreKkTpoB OMOIOrMIEeCKONH aKTHBHOCTH
OpPraHUYECKUX COEeTUHEHHM.

KomnsbloTepHas cucTeMa HCCJIEA0BAHUS CBA3H «CTPYKTYpa —
cBoiictBo» SARD-21.

OcHoBHBIE TIpotieAyps! u 0110ku cucteMbl SARD-21. Onucanue
aHayMTHYecKoro 61o0ka. PopMupoBaHUe UCCIIEAYEMBIX MaCCHBOB
cTpyktyp. IlpencraBnenue CTpyKTypbl XUMHUYECKOTO COSIMHEHUS
Ha s13bIKe (pparMeHTapHBIX JecKkpunTopoB. OneHka
nH(OPMATUBHOCTH BCEX THIIOB NPU3HAKOB.

dopmupoBaHHE MaTEMaTHYECKOW MOJICIIN PacIiO3HABAHHUS U
IIPOTHO3a.

Onwcanune 010ka KOHCTpYUpoBaHusl. Be1oop 6a30BbIX
CTpYKTYp Au1st Momudukanun. OrpeneneHre 2IeMEHTOB CTPOEHHS,
HauOosee OJIaroNpUsATHBIX JUIS HOCIIETYIOIEro qu3aiHa.
Kparkas uctopust cozganust ”HPOPMAIIMOHHON TEXHOJIOTUH
MIPOrHO3a CBOWCTB OPraHMYECKNX COeITMHEHUH « MHKpPOKOCM».
Onwucanne nHPOPMAITOHHON TEXHOIOTUH KOMITBIOTEPHOTO
MIPOrHO3a CBOWCTB OPraHMYECKNX COSTUHEHUH « MHUKpPOKOCM».
Teopernueckue 0CHOBBI HH()OPMALIMOHHOM TEXHOJIOT X
«Muxpokocm». Kornermust. O6y4atormue Beioopku. Onmcanue
CTPYKTYpbI COeAMHEHNH. THITBI NCTIONB3yEeMBIX
JIECKPHUIITOPOB. MeTOo/IbI IPOrHO3a OMOJIOrMIeCKOl aKTHBHOCTH B
paMKax JTaHHOH cucreMbl. CTpaTeruy MporHo3a akKTHBHOCTH.
[Tpumeps! 3KCHIEpUMEHTANTBHBIX HCCIIEI0BaHNH, HILTIOCTPHPYIOIIIE
BO3MO)KHOCTH MH(OPMAITMOHHON TEXHOJIOI'MH TIPOTHO3a CBOMCTB
OpPraHUYeCKUX COeTMHEHNH « MUKPOKOCM.

[1-2, 6-8, 12-16]

11

JIOKMHI U pauMoHAJIBLHBIH IU3aiiH BellleCTB — UHTHONTOPOB

CamocrosarensHoe
H3y4eHUe
pEKOMEHAYEMOM
OCHOBHOH U
JONOJTHUTENIBHOU
JIUTEPaTYpHI,
BBITIOJIHEHNE
nabopaTopHoOU
paboTHI, MOATrOTOBKA
K 9K3aMEHY

Keiic-3a/1ava;
nabopaTopHbIe
paboTsr;
pedeparsr;
JIOKJIAIbI;
KOMIIIEKT
THUITOBBIX 33/1aY;
TECT, KOHTPOJIbHAS
pabora

Keiic-3a/1ava;

(epMeHTOB M IPOTEHHOB. nabopaTopHbIe
Wneornorns Merosa 1 BapuaHThl. AJITOPUTMBI TOKHHTA. paboTsr;
[Tpunoxenne kK Noucky 3()(HEKTUBHBIX HHTHOMTOPOB PA3IIMYHBIX pedepaTsr;
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(epmenToB. Onrcanne UACOIOrHN pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX CPEACTB B COBPEMEHHOM Mupe. Penienue
MPaKTHYECKUX 3aJ1a4 C HCIOIb30BaHKeM IporpaMmbl AutoDock.
MornekyisipHast auHaMuKka. OCHOBHBIE TIOHATHHS M 0a30BbIE
MIPUHIMIIBI MOJICKYIJISIPHOW AMHAMUKH, €€ LEeJIH 1 33/1a9H B
MOJIEKYISIPHOM MOJEIUPOBAaHUH. TepMOCTaThl B MOJIEKYISIPHON

JIOKJTaJIbl;
KOMIIIEKT
THUITOBBIX 33/1aY;
TECT, KOHTPOJIbHAS
pabora

JuHaMuKe. PerieHne npakTUUeCcKUX 3aJa4 ¢ UCIOJIb30BAaHUEM 4 2 [1-2, 6-8, 12-16]
nporpammsl NAMD. 2
Bcero yacos: 18 24 30
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