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Cnucok AOKYMEHTOB U MaTEpHUaAJIOB

1. TlepedeHb MIAHUPYEMBIX PE3YJIHTATOB OOYYEHHUS IO TUCLUIUIMHE, COOTHECEHHBIX C
YCTAaHOBJICHHBIMH B 00pa30oBaTEIbHON IporpaMMe MHIMKATOPaMH JIOCTH)KCHHUS KOMIIE-
TEHIUHI

2. llenp m MeCTO TUCUUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOTPaMMBI

3. Copepxanue paboyeil mporpaMmsbl (00BEM AMCIUILINHBI, THIIBI U BUIBI YI€OHBIX 3a-
HATUH, y9eOHO-METOMYECKOE 00ECTICUCHUE CAMOCTOSITEIILHOU PabOTHI 00 YUJAIOIITIXCS)

4. ®oHJ OIEHOYHBIX CPEJICTB MO AUCIUILINHE

4.1. IlepeueHb KOMIIETEHIMI M MHIUKATOPOB JIOCTH)KEHUS KOMIETEHLMH C yKa3aHHEM
COOTHECEHHBIX C HUMU 3allJIaHUPOBAHHBIX PE3yIbTAaTOB O0yUYeHUS MO JucHuminHe. Onu-
CaHHe KPUTEPHUEB U LKA OLEHUBAHUS PE3y/IbTaTOB O0YyUEHHUS MO JUCLUILINHE.

4.2. TunoBble KOHTPOJIbHBIC 33aJJaHUS WIM WHBIE MaTepHaIIbl, HEOOXOAUMBIC ISl OLICHU-
BaHHUS PE3yJIbTaTOB 00Y4EHUs MO TUCIUIUIMHE, COOTHECEHHBIX C YCTaHOBJICHHBIMH B 00pa-
30BaTENIbHOM MPOrpaMMe WHAMKATOPAMHU JAOCTIKEHUS KOMIETeHIn. MeToanueckue mare-
pHuanbl, ONpeleNsIone MPOLEAypbl OLIEHWBAHMSA pPE3yIbTaTOB OOYydeHHUs IO JUCLU-
TUTHHE.

4.3. PeUTUHT-TIJIaH TACIIUTUTMHBI

5. Y4ueOHO-MeTOoaMuecKoe U NHPOPMAITMOHHOE 00ECTICUCHHNE TUCITUTITAHBI

5.1. IlepeueHb OCHOBHOM W JIOTIOJIHUTEIHHON Y4eOHOU auTeparypbl, HEOOXOIUMOM AJst
OCBOCHHS TUCIIATIIHHBI

5.2. Ilepedens pecypcoB WHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu «HTepHET» U
MIPOrpaMMHOTO OOecreueHus, HeOOXOIUMBIX Ul OCBOCHHUS AUCLUILINHBI, BKIIOYas MpPO-
(dheccronanbHble 0a3bl JAaHHBIX U HHPOPMAITMOHHBIC CTIPABOYHBIC CHCTEMBI

6. MarepuanbHO-TeXHUYECKass 0a3a, HEOOXoauMas JIJIsl OCYIIECTBICHUS 00pa30BaTelb-
HOTO Tpoliecca Mo AUCIUIUINHE
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1. HepequL IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqennﬂ Mo JTUCHUIIJINHE, COOTHECEHHBIX C YCTa-
HOBJICHHBIMH B OﬁpaSOBaTeJILHOﬁ nporpamMme HHAUKATOPpAaMH T0CTHKCHUSI KOMIIETCH-

1107041

[To utoram OCBOEHHUS AUCIUIUIMHBI OOYUYAIOIIMICS TOJDKEH OCTUYb CIEAYIOUIUX pPEe3y/IbTaToB

o0yJeHUSI:

Kareropus (rpyn-
na) KoMIeTeHIH i
(mpu HATUYHUH
OIIK)

dopmupyemasn
KOMIIeTeHI U (¢ yKa3a-
HHEM KO0/1a)

KOI[ H HAMMEHOBAHHNE HHINKA-
TOpAa TOCTHKCHUHA KOMIIETCH-
107874

Pe3yabTaThl 00y4eHus1 M0 AUCIU-
IJINHE

IIpencrasne-
HHE  pE3yIbTaTOB
mpogeCcCHOHATBHOM]
e TETBHOCTH

IIK-5. Cnocobno-
cmblo  npuobpemamo
HOBblEe 3HAHUS C UC-
nosb3068anuem co-
BDEMEHHLIX  HAYYHBIX]
Memooos u enaoeHue
UMU HA YPOBHE, HE0O-
xooumom Onsi peute-
HUsL 30044, UMeEoWUX|
ecmecmeeHHOHAYYHOe
cooepoicanue u 603-
HUKaWUx npu 6ul-
noanenuu npogeccu-
OHAILHLIX YHKYULL

IIK-5.1. 3nams ocrosnbie
COBpeMeHHble HAYUHbLEe
Memoobl

3HaTh: OCHOBHBIE COBpPEMEH-
HbIC HAYYHBIC METO/IbI

1IK-5.2. 3namo npunyunsi
NpUMEHeHUs. COBPEMEHHBIX
Memooos 8 HayKe

3HaTh: MNPUHIUIBI TPUMEHE-
HUSL COBPEMEHHBIX METOJOB B

HayKe

1IK5.3. Ymems ycmanaenu-
8amv He0OX00UMOCMb
npUMeHeHUsl ONPeOeIeHHbIX
HAYYHBIX Memo008 OISl pe-
uienusl KOHKpemHblx 3a0a4

VYMern: YCTaHaBJINBATb HEOO-
XOOUMOCTb IIPUMCHCHHSA OIIPEOC-
VICHHBIX HAY4YHBIX MCTOIAOB IJId
PCHICHUS KOHKPETHBIX 3a1a4

1IK5.3. Ymemo ycmanaenu-
8aMb 83AUMOCEA3L MEAHCOY
KOHKPEemHO peulaemol
npaxmuueckotl npogheccu-
OHANbHOU 3a0ayell U npu-
MEHeMbIMU COBPEeMeHHbI-
MU HAYYHBIMU MEemOoOamu

YMeTb: ycTaHaBIMBaTh B3au-
MOCBSI3b MEK]Iy KOHKPETHO pellia-
EMOH TIPAKTUYECKON MPOdecCHo-
HaJIbHOW 3ajadyel M TIpUMEHseH
MBIMH COBPEMEHHBIMU HayYHBIMH
MEeTO1aMu

IIK5.4. Braoems ocHO6HbI-
MU COBPEMEHHBIMU HAYY-
HbIMU Memooamu

BnaneTs: OCHOBHBIMH COBpC-
MCHHBIMU HAYYHBIMH METOJaMU

1IK5.5.Braoems npunyu-
namu 3¢ghexmusHozo uc-
NONb308AHUSL UMEIOUWUMUCS
HAYYHBIX MeMOo008

Brnagers: mnpunmunamu 3d-
(heKTUBHOTO HCIOJIb30BaHU
MMEIOIIMMUCS HAyYHBIX METOJIOB

IIpencrasne-
HUE  PE3yIbTAaTOB
podeCCHOHATHHOM]

IIK-6. Bnageuu-
€M  COBPEMEHHBIMU

IIK-6.1. 3name coepe-
WenHble cmanoapmmovie

IKOMIIbIOTCPHBIMU

npogeccuonanvuvie  KOM-

3uams. cospemenHbvle cmaH-
dapmHule npogheccuoHaibHvle




JCATCIIBHOCTH

TCXHOJIOIusIMHU Ipu
MIaHUPOBaHUN uc
CJICIOBAHMI, IOJIyde-
HUE U 00paboTKa pe-
BYJIbTATOB HAay4YHBbIX]
BKCIIEPUMEHTOB, CcOO-
pe, oOpaboTke, Xpa-

HEHUH, TMpeCcTaBJe-
HUM W [epeaayde
HayqHOUW  uWH(pOpMa-
1097071

nvlomepuvie  MEXHOLO2UU
NIAGHUPOBAHUSL  UCCLE008a-
Hul, noayyeHuss u oopa-
OomKu pe3ynbmamos Hay-
HLIX IKCNEePUMEHMO8, COo-
pa, obpabomku, xpaHenuu,
npedcmasieHuu u nepeoaue

HayuHOU unghopmayuu;
WMemoobl U NOHAMUUHbIL
annapam, Ha KOmopulx 6a-

Bupyemcsi paboma  3mux
Memooos, 803MOMCHOCIU U
O2paHUYenUs: 8 NPUMEHeHUU
KOHKDEMHbIX — CMAHOApn-
HLIX  NpPOpecCUOHATbHBIX
npu  peanuzayuu  HAy4HbIX
uccne0o8anull

KOMNbIOMEPHble MEeXHOI02UU
NIAHUPOBAHUSA UCCTE008AHUL, NO-
JIyueHus u 00pabomxu pesyib-
MAamo8 HaAy4HvIX IKCNEPUMEHMO8,
cbopa, obpabomku, XxpaHenuu,
npeocmasieHuu u nepeoaye
HAYYHOU UHGOpMaAYUU,; MEemOoObl
U NOHAMUUNBIL annapam, Ha Ko-
mopuix bazupyemcs paboma
IMUX MEMOO08, 803MOHNCHOCU U
02PaAHUYEeHUs 8 NPUMEHEHUU KOH-
KPEeMmHbIX CIMAaHOapmHuIX npoghec-
CUOHATIbHBIX NPU peanu3ayuul
HAYYHbIX UCCIe008AHULL

IIK-6.2. Ymemv ucnono-

Bosamuo cospeMeHHble
cmanoapmuvle npogeccuo-
HalbHble — KOMNbIOMeEpPHble

mexHon02UU NAAHUPOBAHUSL
UCCIe008aAHUL, NOTYUeHUs U
0Opabomku  pe3ynrbmamos
HAYYHLIX  IKCNEPUMEHMOS,
coopa, obpabomxu, xpae-
HUU, NpeoCmasieHuu u ne-
peoaue mayunou uHgpopma-
yuu

Ymemow: ucnonvzosams cospe-
MeHHble cmaHoapmHble npoghec-
CUOHATIbHbIE KOMNbIOMEPHbLE
MEXHOI02UU NAAHUPOBAHUS UC-
C1e008aHUll, NOJY4eHUs U 00pa-
OomKU pe3yIbmamos HayuHblX
9KCnepumenmos, coopa, oopa-
OomKuU, Xxpanenuu, npedcmasie-
HUU U nepeoave HAY4YHOU UHPOD-
Mayuu

1IK-6.3.Braoems
HagblKamMu pabomuvl ¢ Uc-
NONb308AHUEM — COBDEMEH-
HbIX  CMAHOAPMHBIX  NPO-
peccuoHanbHblX — KOMNbIO-
MEepHbIX MeXHONo2Ull Na-
HUPOBAHUU  UCCIE008AHUI,
nonyueHus u 06pabomxu

pesyrbmamos HAYYHbLX|
bKCnepumMeHmos, coopa,
0opabomku, XpaHeHuu,

npedcmasieHuu u nepeoaye
HayuHOU UHGopmayuu

Braoemvw: nasvikamu pabomul ¢
UCNONB308AHUEM COBPEMEHHBIX
CMAHOAPMHBIX NPOPECCUOHAIb-
HbIX KOMAbIOMEPHBIX MEXHOL02ULL
NIAHUPOBAHUU UCCTEO08AHUL, NO-
J1yueHus u 00pabomxu pesyib-
Mamo8 HAY4HbIX IKCNEPUMEHMO8,
cbopa, obpabomxu, Xxparenuu,
npeocmasieHuu u nepeoaye
HayYyHOU uHpopmayuu

2. lean u MecTO IUCHMILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Jucuumnuza B1.B.JIB.02.01 «IlepcoHanbHbleé KOMIBIOTEPHl B XMMHMM» OTHOCHUTCSA K JHUCLHU-
wHe 1o BeIoopy vactu OIl, popmupyemMoii yqacTHUKaMU 00pa30BaTeIbHbIX OTHOCHUH.

JucuuminHa usydaercs Ha 3 Kypce B 5 u 6 cemecTpax.
enstmu ocBoeHus nucuuiuimHel «llepcoHalbHbIE KOMIBIOTEPHI B XUMUN SABIISIOTCS:

® OCBOEHHME METOJIOB MaTeMaTHYECKOT0 MOJECTUPOBAHUS MPU U3YYEHUHU OOBEKTOB pas3iiny-

HOU IIPUPOIBIL.

® [IEPBOHAYAIBHOE O3HAKOMJIEHHE CTYJEHTOB C PSZIOM OCHOBHBIX BBIYUCIUTEIBHBIX METO-
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JIOB, IPUMEHSAEMBIX TPU PEeICHHH (PU3MUECKUX 3a/1a4 U Ipu 00paboTKe JaHHBIX SKCIIEPH-
MEHTa, CIOCO0aMH X ONTUMAIBHOW pealn3aluy Ha KOMIBIOTEpPE, OLIEHKaMU TOTPEIIHO-
CTH pe3yJIpTaTa IPOBOJAUMBIX PACYETOB.

Jlj1 0OCBOEHHUSI TUCIUIUIMHBI HEOOX0IMMbI KOMITETEHIINH, C(HOPMUPOBAHHbBIE B paMKaX U3y4EHUs
cienyomux aucuuiuivg: «Mapopmatuka», «O0mas xumus» «AHanuTudeckas xumus» «Opranuye-
CKast XuMUsD», «MIHOCTpaHHBIN S3BIKY.

3. Coaepxxanue padoueii nporpaMmbl (00beM AUCHHUIIUHBI, TUNIHI U BBl Y4eOHBIX 3aHA-
THH, y4eOHO-MeToAnYecKoe o0ecniedeHue CaMOCTOSATeIbHON PadoThl 00y4aroIIMXCs)

Conepsxanne pabodeii mporpamMmel npectasiieHo B [Ipunosxernu Ne 1.



4, D oHJ OLIEHOYHBIX CPEaACTB 10 JIUCHUIIJINHE
4.1. Hepeqeﬂb KOMIIeTEeHIIHI 1 HHAUKATOPOB AOCTUKCHUSA KOMIIETEHITUM ¢ YKa3aHueM COOTHECEHHBIX ¢ HUMHU 3aIlVIAaHUPOBAaHHBIX pE3yJIbTa-
TOB oﬁyqe}mﬂ no AucuumInHe. Onucanme KPUTEPHUEB U LIKAJ OHCHUBAHUSA PE3YyJabTAaTOB oﬁyqe}ma o JTMCHHMIIJIMHE.

Kox u popmynuposka komnerenuu IK-5. CiocoOHOCTRIO TPHOOpPETaTh HOBBIC 3HAHUS C MCIIOJIb30BAaHHMEM COBPEMEHHBIX HAYyYHBIX METOJIOB U Blla-
JICHHE UMU Ha ypOBHE, HEOOXOUMOM JJIsl PELICHUsI 3a]1a4, UMEIOIINX €CTECTBEHHOHAYYHOE COJCpKaHNE U BOSHUKAIOUIMX MPU BBINOJIHEHUU NPOQECCUO-

HaJIbHBIX QYHKUIUN

Koa u HaumeHo-
BaHHe MHAMKATOPA

PesyabTaTsl 00y-
YeHHs MO0 JMCIH-

Kpurepun onieHrBanus pe3yapTaToB 00y4eHUsI

2
FIOCTHZRCHI KOMITE= fLHHe («HeynoBnerBopurtenb- 3 («Ynosnersopu- 4 («Xopo1o») 5 («OTan4HO»)
TeHIIUH HOY) TEITLHO)

3HaTh: oOCHOBHbIe | He 3HaeT OCHOBHBIE CO- UcnwiThiBaeT omnpe- | B menom  BepHO B mnonnoit mepe
TK-5.1. 3uats oc- COBPEMEHHLIE  Hayd- | BDEMEHHBIE HAYYHBIE METO- | AEJEHHLIE CIOXHOCTH B | (OPMYIUPYET M HC- | 3HAET BO3MOXKHOCTH,
HOBHBIE COBPEMEH- HbIE METO/IbI B WCIIOJB30BAHMM  OCHOB- | IIOJIb3YET OCHOBHBIE | JOCTOMHCTBA U HEJO-
HBIC HayqHBIC METOJIBI HBIX COBPEMEHHBIX Hayd- | COBDEMEHHBIE Hayd- | CTATKHM, 4 TaKXe Ipa-
HBIX METOJIOB HBIC METOTBI HHIBI TIPHUMEHUMOCTH
COBPEMEHHBIX ~ CTaH-
JapTHBIX mpodeccu-
OHAJIBHBIX  TEXHOJIO-
ruii  o0paboTKu pe-
3yJbTAaTOB  HAYYHBIX

HKCIIEPHMEHTOB
3HaTh: MOPUHIIUIBI He cmocoben wucnomb- HcneiThiBaeT  HEKO- He Bcerma BwI- B mnoxnoit mepe
[1K-5.2. 3HaTh PUH- | pyvenenns  coBpe- | 30BaTh OCHOBHBIC HaydHBIE | TOPbIE TPYAHOCTH C HC- | OMpaeT IpPaBWJIbHBIE | yMeeT IPUMEHSTh CO-
LHIIBI IIPHMCHCHHA MEHHBIX METONOB B | METOMBI B paboTe IO0JIb30BAHUEM  OTJEb- | IPUHIMIBI  COBPE- | BpEMEHHBIE CTaH-
COBPEMCHHBIX MCTO- | yayke HBIX COBPEMEHHBIX HaydY- | MEHHBIX  HAY4YHBIX | JapTHBIE Hpodeccro-

JA0B B HAYKC

HBIX ITPUHIIUIIOB B pa60Te

MCTOIOB B PCHICHHU
KOHKPCTHBIX 3a/1a4.

HaJIBbHBIC KOMIIBIO-
TCPHBIC TCXHOJIOTUH
MOJIYYCHHUA U 06pa—

OOTKH  pe3yJbTaToB
HAYYHBIX  OKCIEPH-
MEHTOB
VMeTh:  ycTaHaB- Crpemurcs npumensars | [lonumaer  HeoOXomau- [TonnuMaer HeoO- CBo0OOgHO  MpH-
IK5.3.Ymers ycra- JINBATh HEOOXO/M- | HAy4HBIE METOIBI | MOCTh  MCIOJIB30BAHUSA | XOAUMOCTh HCIIOIb- | MEHSAET TOT WIM UHOMI
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HAaBJIMBATh HEO0X0- MOCTb  NPMMEHEHHS | HO PE3YJIbTaThl HECTAOWIIb- | TOTO WM WHOTO HAy4HO- | 30BaHMsA TOrO WIIM | COBDEMEHHBIN METOJ
JUMOCTb IPUMEHEHUS | ONPENCIEHHBIX Hayd- | HbI ro MeToja, HO HE UMEET | MHOTO HAYYHOIO Me- | B HAYKE K PEIIECHHIO
ONpEIENEHHBIX HAYd- | HBIX METOJOB JUIS peE- HaBbIKA NPUMEHATH B | TOJa, B PEIICHUH | IOCTABJIEHHOW  IIPO-
HBIX METOJIOB IS IIEHUS  KOHKPETHBIX PELIEHHH  KOHKPETHBIX | KOHKPETHOM  mpo- | ecCMOHANBHOM  3a-
pelIeHnst KOHKPET- 3a1a4 3a1a4. deccuonanbHOM  3a- | maum.
HBIX 32734 Jaun

YMerb:  ycraHaB- He cnocoben k onenke HcnpiTeiBaeT omnpe- CaMocTOSTETBHO IIpaBunbHO 51
[IK5.4. YMeTh yeTa- | qupar,  B3amMOCBA3b | B3AMMOCBSI3H  pellaeMoii | JeieHHble B OLEHKe B3a- | OLEHMBAET B3aHMO- | OLEHHBAET  B3aUMO-
HaBJIMBATH B3aMMO- MEKIY KOHKPETHO pe- | 3aJau M HAy4YHBIM METO- | HMOCBSI3H pemraeMoi | CBSI3b pelaeMoii | CBSI3b pemaeMoit
CBSA3b MEKIY KOH- IIaeMOM TPAKTHYECKOH | IOM npo(eCCHOHANBEHOM  3a- | MPO(ECCUOHANLHON | IIPO(ECCUOHATBHOM

KpPETHO pelaeMon
MIPAKTUYECKOHU IPO-
(heccroHampHOM 3a-
Jadyeil 1 NpuMeHsie-
MBIMHU COBPEMEHHBI-
MU Hay4YHBIMU METO-
JamMu

npohecCuoHATBHOU
3a7a4el M TMpHUMEHse-
MBIMH COBPEMCHHBIMU
HAayYHbIMHU MCTOdaMU

Ja4l W HCIOJIB3yeMOTO
HAay4HOTO METOJIa

3aJaud U MCHOJB3Y-
€MOro HayJHOTO Me-
TOJA.

3a]a4d M WCIIOJIb3Yye-
MOTO Haquoro MC-
TOA.

Bnanern: ocHOB- He cmocoben Bianers UcnbiThiBaeT  ompe- Bnaneer Crocoben  rpa-
TIKS.5. BmageTs 0= | ypivy  coBpeMEeHHBIMU | OCHOBHBIMA COBDEMEHHBIMH | A€ICHHbIE  3aTPYAHCHHS | HAYaIbHBIMA HABbl- | MOTHO HCIIOJIB30BATH
HOBHBIMH COBPEMCH- | gayyypiMu METOJAMH | METOJAMH B HayKe IpU NPUMEHEHUH OCHOB- | KAMH  IPMMEHCHHUS | COBDEMEHHBIE Hay4-
HBIMH Hay9HBIMU M€- HBIX METOJOB HAyYHOI'O | OCHOBHBIX METOOB B | HbIE METOIBI.
ToaMu 3HAHMS HayKe.

Bnagers: npuninu- | He crocoben sddextuBHO UcnbiThiBaC€T HEKO- Bnaneer  orpa- [TokasbiBaer yBe-
T1K5.6.Bmanets naMd  5(QQEKTUBHOTO | IPUMEHATH  COBPEMEHHBIE | TOPBIE CIIOKHOCTH TPH | HUYEHHBIM  YHCIOM | PEHHOE BJIaJICHHE
npuniunami dXPdeK- | yenonpzosanus  ume- Hay4YHbIE METO/IbI BBIOOpE HAYYHOTO METO- | COBPEMEHHBIX Hayd- | MpUHIKANaMH 3(hek-
THBHOI'O HCIIOJIB30- IOIUMHCS  HAYYHBIX 114 PELIEHHs IPOOIEMBI HBIX METOJIOB TUBHOTO  HCIIOJbB30-
BaHUA UMCIOIIMMUCA | \reTon10B BaHUS  UMEIOIIUXCS

HAaYYHBIX MCTOI0B

COBPEMEHHBIX METO-
JIOB B HayKe B pelle-
HUU KOHKPETHBIX
npobiem

Kox u ¢popmynupoBka komnerenimu IK-6. Brnanenuem coBpeMeHHBIMH KOMITBIOTEPHBIMH TEXHOJOTHSIMHU MPHU IJIAHUPOBAHUH HCCIIEAO0BAaHUM, TOTY-
YyeHue 1 00paboTKa pe3ynbTaTOB HAyYHbIX HKCIIEPUMEHTOB, cOope, 00paboTKe, XpaHEHUH, TPEICTABICHUHN U Iepeiaue HaydHOoH uHpopManuu

Koa n Haume-

PesyabTarsl \

Kpurepun orieHrBanus pe3yinbTaToB 00y4eHUs




HOBAaHHUE€ HHIUKA-

0o0yuyeHus1 10 TUCIH-

2
TOPA T0CTHKEHHUS nJinHe 3 («YnoBieTBOpU-
pa («HeynosnerBopuresnb- («n p 4 («Xopo11o») 5 («O1an4HO»)
KOMIIETeHIHH TEJBHOY)
HO»)
IIK-6.1.  3Hatb 3HaeT  CTaHJapTHbIE B YIOBJIETBOPH- B unemom 3Haer B nonnoit wmepe
COBpeMeHHble cTaH- | SHATB! COBPEMEHHBIE | \ioronp paGOTHl HA MEPCO- | TEABHOH CTENEHM 3HAET | CTAHAPTHBIE  I[PO- | 3HAET ~ COBPEMEHHBIE
naptHeie  npodeccu- | CTAHIAPTHBIC IIPO- HAJILHOM KOMITBIOTEPE, | HEKOTOPHIE CTaHIApPTHBIE | (ECCHOHAIBHBIE KOM- | CTaHIapTHBIE TIpodec-

OHAJIbHEIE KOMIILIO-
TEPHBIE TEXHOJOTUH
MJAHUPOBAHUS  HC-
CIIEIOBAHMM,  IOJY-
yeHus: U 00paboTKu
pe3ynbTaTOB  Hayd-
HBIX DKCIIEPUMEHTOB,
coopa, 00pabOTKH,
XpaHCHUH, npea-
CTaBJICHUU WU TIepe-
Jaye Hay4YHOW WH-
dbopmaruu; MeTOobI
W TIOHATUMHBIM aIl-
mapaTr, Ha KOTOPBIX
Oasupyercs paboTa
9THX METOJOB, BO3-
MOXHOCTH M OTpaHH-
YEHUS B IPUMEHEHUH
KOHKPETHBIX  CTaH-
JTApTHBIX Tpodeccu-
OHAIILHBIX TPU pea-
JTU3allid  HAayYHBIX
HUcCcIe0BaHuM

(heccroHaIbHBIE KOM-
MBIOTEPHBIC TEXHOJIO-
TUH TUTAHUPOBAHUS
HCCIIEIOBAaHUM, MOTY-
YeHHsI 1 00paboTKu
pe3yJIbTaTOB HAaYyd-
HBIX SKCTIICPUMEHTOB,
cbopa, 006paboTKH,
XpaHEHUH, MpeCTaB-
JICHUH U Tlepesiaye
Hay49HOU MH(pOpMa-
LUU; METOJIbI U TIOHSI-
TUMHBIN anmapar, Ha
KOTOpBIX Oa3upyercs
paboTa 3TUX METO/0B,
BO3MOXHOCTH U
OTpaHUYEHUS B MPU-
MEHEHUU KOHKPETHBIX
CTaHJIaPTHBIX MPO-
(hbecCHOHANBHBIX MPU
pea3aiy HayYHbIX
HCCIIEIOBAHU I

XpaHeHUsT H  Tepeaadu
HayyHOM HH}OpManuu, HO
HE 3HaeT CTaHJapTHHIE
npodeccCHuoHaIbHBIE TEXHO-
JIOTHH, WCTIOJNb3YeMbIe TPH
TUTAHUPOBAHUH  HCCIIEI0BA-
HUN, TOJNydyeHUH U oOpa-
OOTKE pe3yJIbTaTOB Hay4-
HbIX OKCHEpPUMEHTOB, a
TaKkke cOopa M mpecTaBiie-
HUSI HAYYHOU HH(POpMAIUH

npodecCuoHaIbHbIE

KOMIIBIOTEPHBIE  TEXHO-
JIOTUM,  WCIIOJIb3YeMbIC
MpU  TUIAHWPOBAHUU HC-
CJIEOBaHMM, MOITYYEHUH.
XpaHeHnH, TpeacTaBie-
HUU W TIEpeayu pe3yib-
TaTOB HAYYHBIX JKCIIe-
PUMEHTOB, HO 3aTpYyAHS-
€TCcs B TPaBWIbHON WH-
TEepHpETallii  HAay4YHOU
uH(popMaluu, Kpome To-
ro, JOMYCKaeT OIIHOKU
npu o0paboTKe pe3yiib-
TaTOB HAYYHBIX OKCIIe-
PUMEHTOB C HCMOJb30Ba-
HUEM CTaHJApTHBIX IPO-
deccroHaIbHBIX KOMIIb-
IOTEPHBIX IPOTPaMM

NBIOTEPHBIE TEXHOJIO-
THH, HEOOXOIUMEIE
npu  TUIAHUPOBAHUU
WCCIIEIOBAaHUM, TOJTY-
yeHUsT U 00paboTKu
pEe3yabTaTOB HAayYHBIX
AKCIEPUMEHTOB, C0O0-
pa, XpaHeHHs U Tepe-
Jlayd  HAy4YHOM  MH-
dbopmaruu, 3HaEeT Me-
TOALI W TOHSATHHHBIN
anmapar, Ha KOTOPBIX
O0asupyercss  pabora
THUX METOJIOB, BO3-
MO>XHOCTH M OTpaHHU-
YeHUs] B MPUMEHEHUU
KOHKPETHBIX CTaH-
JapTHBIX Mpodeccruo-
HAIbHBIX TPU pealu-
3allid HAyYHBIX HC-
CIIEJOBAaHUM, HO JO-
NyCKAaeT  OTJeNIbHbIE
omuOkn mpu obpa-
00TKE  pe3yibTaToB
Hay4YHbIX  JKCIEpU-
MEHTOB U HAy4HOMU
uHpOpMALlUU C  HC-
MI0JIb30BAHMEM HEKO-

CHOHAJIBHBIC KOMIIBIO-

TEpPHbIE  TEXHOJIOTUU
TEXHOJIOTUSIMH,  HC-
MOJIb3yeMble pu
IUTAHUPOBAaHUM  HC-

CIIEIOBAHUH, TOJIyYe-
HUS U 00paboTKH pe-
3yJlIbTaTOB  HAy4YHBIX
AKCIIEPUMEHTOB, C0O-
pa, oOpaboTku, Xpa-

HEHWH, TpeICTaBe-
HUM W [epegade
HaydHOW  HH(pOpMa-
UH




TOpBIX  MPOdeccHo-
HaJIbHBIX IIPOTPAMM

[1IK-6.2.YmeTh
UCTOJB30BaTh  CO-
BpPEMEHHBIC CTaH-
napTHbIE Tpodeccu-
OHAaJIbHBIE KOMIIBIO-
TEPHBIE TEXHOJIOTUU
TUTAHUPOBAHUS  HC-
CIIEIOBAHMM,  IOJY-
yeHus: U 00paboTKu
pe3yIbTaToOB  Hayd-
HBIX DKCIIEPHMEHTOB,
cobopa, 00paboTKH,
XpaHEHUH, npen-
CTaBJICHUM U TIiepe-
Jaye Hay4YHOM WH-
dhopmaruun

YMeTh: HCTI0JIB30BATH
COBPEMEHHBIE CTaH-
TapTHBIE Ipodeccro-
HAJIbHBIE KOMITBIO-
TEPHBIE TEXHOJIOTHH
TUTAHUPOBAHMUSI HC-
CJIEIOBAHM, MOJTyYe-
HUs 1 00pabOTKH pe-
3yJITaTOB HAYYHBIX
9KCIEPUMEHTOB, cOO-
pa, o6paboTKH, Xpa-
HEHWH, TIPEICTaBIIe-
HUM U niepeaaye
Hay49HOU MH(pOpMa-
U

YmMmeer IIPUMEHSATH
CTaHJIAPTHBIH HA0Op KOM-
NBIOTEPHBIX MPOTPAMM IS
Habopa TEKCTa, TaOJMYHBIX
1 (HOpPMYITBHBIX MaTepPHAIIOB
C HCIOJIb30BAHHEM  TIPO-
rpamm Word, Excel, xpane-
HHUS U Tepeayd HAyYHOU
nHdopmanuy, HO HE yMeeT
WCII0JIb30BaTh CTaHAAPTHBIC
npodeccHoHaIbHBIE  KOM-
MBIOTEPHBIC  TEXHOJIOTHUH
MpU IUTAHUPOBAHUU HCCIIe-
JIOBAaHUH, TIOJYYCHUS U 00-
paboTKu pe3yNIbTaTOB
Hay4HBIX HCCIIETIOBAaHIH,
cobopa, oOpabOTKU | TIpen-
CTaBJICHMM HAy4yHOU WH-
dhopmarun

B ynosnerBoputensHON
CTENIEHU YMEET MpUMe-
HSATb HEKOTOPBIEC CTaH-
JapTHBIC MIPOECCHO-
HaJbHBIE KOMITBIOTEPHBIE
TEXHOJIOTHH MPHU TIJIaHU-
pOBaHUU HCCIIEIOBAHUM,
MOJTYYCHHUS, XpPAaHEHUS,
MPEJICTaBICHUS U TIepe-
Jla4d pe3yJabTaToB HAaYy4-
HBIX DKCTIEPUMEHTOB, HO
JIOITYCKaeT OLIMOKHU Npu
cbope, obpaboTKe pe-
3yJIbTaTOB HAYYHBIX JKC-
MEPUMEHTOB U HAYYHOU
WH(pOPMAIUH TIPU HC-
MOJIb30BaHUH TTPOQECCH-
OHAJIbHBIX KOMIIBIOTEP-
HBIX IIPOrpamMMm

YMeer npuMeHsTh
CTaH/IapTHHIC po-
(dbeccuoHaIbHBIE KOM-
MBIOTEPHBIC TEXHOJIO-
TUU TIpH TUTAHUPOBA-
HUM  WCCIIEJOBAaHMUM,
MOJIyueHUu U oOpa-
OOTKM  PE3yJIbTaTOB
HAy4HBIX  JKCIIEPH-
MEHTOB, cOopa, Xpa-
HEHUS W Tepeaadn
HaydHOW  mHOpMa-
[IMA, HO JOITyCKaeT
OTHEJIbHBIE  OIINOKH
npu o0paboTke pe-
3yIbTaTOB  HAYYHBIX
IKCIIEPUMEHTOB u
HaydyHOH  mHOpMa-
IIMA C HMCIOJIb30BaHU-
eM 1podeCcCHOHANIb-
HBIX KOMITBIOTEPHBIX
porpamMm

B nonHoil wmepe
yMmeer MPUMCHSIT
CTaHJIapTHBIE TIpodec-
CHOHAIILHBIC KOMIIBIO-
TEPHBIC  TEXHOJIOTHU
IpH  TUIAHUPOBAHUU
UCCIIEI0BAHUH, IOJTY-
YEeHUU UHPOPMAILIUH C
WCIIOJIb30BAHUEM H U
00paboTKe pe3ynbTa-
TOB HAyYHBIX JKCITe-
pUMEHTOB, cOope, 00-
paboTKe, XpaHEHUH,
MPEJICTABICHUN U TIe-
penaye Hay4YHOM WH-
dbopmaruu

I1K-6.3.Baagets
HaBbIKAaMU pabOTHI ¢
UCIOJIb30BAHUEM CO-
BPEMEHHBIX  CTaH-
JTapTHBIX Tpodeccu-
OHAJIBHBIX KOMIIbIO-
TEPHBIX TEXHOJIOTUH
IUIAHUPOBAaHUM  HUC-
CJIICIOBAHMM,  IOJY-
4YeHUuss U 00palboTKH
pe3yibTaToOB  Hay4-

Brnaners: HaBbIKaMu
paboTHI C UCTIONB30-
BaHHEM COBPEMEHHBIX
CTaH/IapTHBIX TPO-
(heccroHambHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHH IJIAaHUPOBa-
HUH UCCIICIOBaHHI,
MOJTy4eHus: U oOpa-
OOTKHU pe3yabTaToB

10 3naer cTranmapTHBIC
METO/Ibl PadOTHI Ha Mepco-
HaJIbHOM KOMIIBIOTEPE
(BasieeT HaBBIKAMH KOM-
IbIOTEpHOr0 Habopa TeKcTa,
TaOIMYHBIX U (POPMYIBHBIX
MaTepHalIoB ¢ UCIOJIb30Ba-
HueMm nporpamm Word, Ex-
cel), xpanenus u nepenaun
Hay4YHOH MH(POpPMALIUH, HO
HE BJIaJICET CTaHIAPTHBIMHU

B ynoBnerBopuresn-
HOM CTemeHu BIiafeeT
HaBbIKAMU paboOTHI C He-
KOTOPBIMH COBPEMEHHBI-
MU CTaHAAPTHBIMH TE€X-
HOJIOTHSIMM TIpU  TUIaHU-
pPOBaHMM HCCIIEIOBAHMUIA,
NOJy4eHusl,  XpaHEHus,
IPEJICTaBIECHU U IIepe-
Jlauyul pe3yNbTaToB Hay4-
HBIX JKCIIEPUMEHTOB, HO

Bnaneer HaBEHI-
KamMH paboTBl C CO-
BPEMCHHBIMH  CTaH-
JApTHBIMU U TIpodec-
CHOHAJIBHBIMH  KOM-
MBIOTEPHBIMU  TEXHO-
JIOTUSIMH, HeoO0XoIu-
MBIMH TIpU TUTAHUPO-
BaHUU HUCCIIEIOBAHUM,
MOJIy4eHuHu, 00paboT-
KU pE3yIbTaTOB Hay4-

B mnonnHoWl Mepe
BJIQJICCT  COBpPEMECH-
HBIMU CTaHJIAPTHBIMU
U TpodeccuoHaIbHbI-
MH KOMIIBIOTEPHBIMU
TEXHOJIOTHSIMH, HEOO-
XOJUMBIMH TIpU  TUIa-
HUPOBAaHUM HCCIENO0-
BaHM, TOJYYCHUS H
00paboTku pe3yibTa-
TOB HAy4yHBIX JKCIIe-

10




HBIX 3KCIICPUMCHTOB,
cobopa, 00pabOTKH,
XpaHCHHH, npe-
CTaBJICHUM W IICpPEC-
Jladye Hay4YHOM WH-
bopmarn

HAYYHBIX IKCIICPH-
MEHTOB, cOopa, o0pa-
00TKH, XpaHEHUH,
NPE/ICTABICHUH U Tie-
penade Hay4yHOU UH-
bopmarmu

podecCHOHATBHBIMU KOM-
MBIOTEPHBIMH TEXHOJIOT I~
MU, IPAMEHSIEMBIMH TIPH
TUTaHUPOBAHHUHU UCCIIEIOBA-
HUH, N0JIy4eHuu 1 oOpa-
00TKH (B TOM yHcCIIE U I'pa-
(uyeckoil) pe3yabTaToB
HAyYHBIX YKCTIEPUMEHTOB a
Takke coopa U mpeJcTaBie-
HUS Hay4yHOU MHpopmanuu

JIOMyCKaeT OMIMOKK TpHu
coope, oOpaboTke w
NPEICTaBICHUN  PE3yJib-
TAaTOB HAYYHBIX JKCIIE-
PUMEHTOB M  HAy4YHOWU
UH(POPMAIIUK  C HCIIOJb-
30BaHMEeM  mpodeccuo-
HAJIbHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI1

HBIX OKCIEPUMEHTOB,
cOoope, XpaHEHUU U
Iepefayd  Hay4dHOWU
uH(popmMaluuy, HO JAO-
IyCKA€T  OTJIEJIbHbIE
omubku 1pu  obpa-
00TKE  pe3yJabTaToOB
HAyYHBIX  OJKCIEpH-
MEHTOB W Hay4HOU
nH(pOpMaLUU.

pUMEHTOB, cOope, 00-
paboTke, XpaHEHHH,
MNpeaACTaBJICHUU U IIC-
penadyn HaydyHOM HH-
dopmaruu
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4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS UM UHbIE MAaTEePHAJIbl, He00X0AUMBbIE /1JI51 OLleHUBAHUS
pe3yJabTaToB 00y4YeHHs MO IUCHUILIHHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30oBaTe/lb-
HOii mporpaMMe HHAUKATOPAMH T0CTH:KeHHs KoMIleTeHI[Hil. MeToqu4yeckne MaTepuaJbl,
onpeaeJsilonye MPoueaypPbl OLlEHNBAHUS Pe3yJIbTATOB 00YUYEeHUs 10 TUCIHUILIMHE.

KO)I W HAUMCHOBAHHMEC MH/IUKATOPA T10CTH-
KEHHUS KOMIICTCHIINHN

Pe3yabTaThl 00yueHuUs: 0 AUCUUILIMHE

OueHouHble cpe/-
cTBa

IIK-5.1. 3HaTh OCHOBHBIC COBPEMCHHBIC
HAyYHBIC METOJIBI

3HaTh: OCHOBHBIE COBpPCMCHHBIC HAYYHBIC
MCTOJBI

JlaGopaTopHsbie
paboThl, KOH-

TIK-5.2. 3HaTh NIPUHIUIBI TPUMEHEHHUS CO-
BPEMCHHBIX METOJIOB B HAyKe

3HaTh: MPUHIUIBI TPUMEHCHUS COBPEMCH-
HBIX MCTOJOB B HAYKC

TPOJIbHBIE PadOTHI,
TECTUPOBaHUE, J0-
KJIaJ, pedepar,

TIK5.3.YMeTh ycTaHaBIUBATh HEOOXO/TH-
MOCTh TIPUMCHEHUSI OTIPEICTICHHBIX HAYUHBIX
METOJIOB JJIsl PEIICHHS KOHKPETHBIX 3a/1a4

YMeTh: yCTaHaBIUBaTh HEOOXOAUMOCTh
MPUMEHEHHUS OTPEICIICHHBIX HAyYHBIX METO-
JIOB TSl PEIICHUs] KOHKPETHBIX 3a/1a4

IpYyNIOBbIE U WH-
JTUBUyalbHbIE
TBOPUYECKHE 3aza-

IIK5.4. YMeTh ycTaHaBIMBATh B3aUMOCBSI3h
MEX/ly KOHKPETHO peliaeMoi mpakTUYecKon
poheCCUOHATBLHOM 3a1aueii ¥ MPUMeHse-
MBIMH COBPEMEHHBIMH HAYYHBIMH METOJIAMHU

VYMeTh: yCTaHaBIMBATH B3aUMOCBS3b
MEXAy KOHKPETHO pelraeMoi MpakTUIeCKOU
mpoheCCHOHATILHOM 3aJaueii W TpHUMeHse-
MBIMH COBPEMEHHBIMH HayYHBIMH METOAAMHU

HUA, KOMIIJICKT
TUIIOBBIX 3a1a4

IIK5.5. Bnanets OCHOBHBIMU COBPEMEHHBI-
MU Hay4HBIMH METOJAMHU

BHa}ICTB: OCHOBHBIMU COBPEMEHHBIMU
Hay4YHbIMU METOAaMHU

1IK5.6.Bnagers npuHumnamu 3pQexTuBHO-
IO HCIONB30BAHMS HMCIOIIUMUCS HAYIHBIX
METO/IOB

Bnagers: npuHIMNamMu 3¢GpQEeKTUBHOTO
UCIIOJIB30BAaHUS MMEIOLIMMHUCS HayYHBIX Me-
TOZIOB

I1K-6.1. 3HaTh COBpEeMEHHbIE CTaH/IAPTHbIC
npo¢ecCHOHANIbHbIE KOMITBIOTEPHBIE TEXHO-
JIOTHHY IJTAHUPOBAHUS UCCIIEIOBAHUM, TIOTY-
YeHHs ¥ 00pabOTKH Pe3yJabTaTOB HAYYHBIX
IKCIIEPUMEHTOB, cOOpa, 00pabOTKH, XpaHe-
HHH, IPEJICTABICHUHN U IIepeiade HayqHOH
nH(popMannK; METOIbI ¥ MOHSITUHHBIN ara-
par, Ha KOTOpBIX Oa3zupyeTtcsi paboTta ITHX
METOAOB, BO3MOXHOCTH ¥ OTPaHUYCHUS B
NPUMEHEHUH KOHKPETHBIX CTaHIapPTHBIX
po¢eCCHOHANBHBIX TIPH Peau3aliy Hayd-
HBIX UCCIIEIOBAHUN

3HaTh: COBPEMEHHBIC CTaHIapPTHBIE Ipodec-
CHOHaJIbHBIE KOMITBIOTEPHBIE TEXHOIOTUH
TUIAHUPOBAHUSI HCCIIEIOBAHUMN, TOTYIEHUS U
00pabOTKH pe3yabTaTOB HAYIHBIX dKCIIEpU-
MEHTOB, cOopa, 00pabOTKH, XpaHEHHH,
NPECTAaBICHUN U Nlepesiaue HayqHOH nH-
(hopmaru; MeToIbl U TIOHATUIHHBIN arnmnapar,
Ha KOTOpBIX Oa3zupyercs paboTa TUX MeTO-
JIOB, BO3MOKHOCTH ¥ OTPaHHYEHUs B IIPHU-
MEHEHHHU KOHKPETHBIX CTaHAAPTHBIX MPO-
(ecCHOHANBHBIX TIPH peau3aluyi HayIHBIX
HUCCIIEIOBaHUI

1TK-6.2.YMeTh UCTIONbh30BaTh COBPEMEHHBIC
CTaHIapTHBIE PO ECCHOHATIBHBIE KOMIIBIO-
TepHBIE TEXHOJIOTUH TUIAHUPOBAHUS HUCCIIe-
JOBaHUM, TTOTYIEHUS M 00pabOTKH Pe3yInb-
TaTOB HAYYHBIX HIKCIIEPUMEHTOB, cbopa, 00-
paboTKH, XpaHeHNUH, [TPEICTaBICHUN H TIepe-
Jade HaygHOU MH(pOpMAaIin

YMeTbh: UCIIONB30BaTh COBPEMEHHBIE CTaH-
JapTHbIE TPodeccHOHaIbHBIE KOMITBIOTEp-
HBI€ TEXHOJIOTHH IUTAHUPOBAHHMS HCCIIEA0BA-
HUM, TOTy4eHns U 00pabOTKH pe3yIbTaTOB
HAy4YHBIX SKCIIEPUMEHTOB, cOopa, 00paboT-
KU, XpaHSHHUH, MTPE/ICTAaBICHUN 1 Tiepeade
HAy4IHOH HH(OpMAaIH

11K-6.3.Bnaners HaBbIKaMH PabOTHI C HC-
TMOJIb30BAaHUEM COBPEMEHHBIX CTaHIAPTHBIX
po(eCCHOHABHBIX KOMIIBIOTEPHBIX TEXHO-
JIOTUH TIAHUPOBAHUU UCCIEIOBAHUM, OY-
YeHHUs 1 00padOTKH Pe3yabTaTOB HAYIHBIX
9KCTIEPUMEHTOB, cOOpa, 00pabOTKH, XpaHe-
HUH, TIPEJCTaBICHNN U NIepeade HayqHON
nH(popManuu

Brnaners: HaBbIKaMu pabOTHI C HCIIONb-
30BaHMEM COBPEMEHHBIX CTaHJAPTHBIX IPO-
(hecCHOHANBHBIX KOMMBIOTEPHBIX TEXHOJIO-
TUil TUIAHMPOBAHUM HCCIICOBAHMMN, IMOJIy4e-
HUS W 00pabOTKM pe3ylbTaTOB HAaYIHBIX
9KCIIEPUMEHTOB, cOopa, 00pabOTKH, XpaHe-
HUM, TPE/CTAaBICHUHM W Tepefade HayIHOH
nHpOpMaU

JlaGoparopusie

paboTHI, KOH-
TPOJIbHBIC PalOTHI,
TECTHPOBAHUE, J0-
KJIaJ, pedepar,
TpyIIOBBIE W WH-
TBUTyaIbHbBIC

TBOpYECKHE 3ajia-
HUS; KOMILIEKT
TUTIOBBIX 3a]1a4
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PopnRE

~

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

BOHPOCLI K 3K3aMEHY

BetBu TeopeTHuecKol XMMUU U PEIIaeMble C UX ITOMOIIBIO 3a1a4H.

B3aumocBs3p Mex1y pa3aMuHbIMU HalpaBICHUSMH TEOPETUYECKON XUMUH.

[IpumeHeHre METOI0B TEOPETUUECKON XUMUU B PELICHUH ITPAKTUYECKUX 3aj1au.

KpaTtkass xapakTepucTuka METOJOB MOJIEKYISIPHONM IMHAMUKH, MOJEKYISIPHOW MEXaHUKH,
KBAaHTOBOW XMMHH, MOJICKYJISIPHOTO MOJAETHPOBAHUS U XeMOMH(pOpMaTuku. JlOCTOMHCTBA, He-
JOCTaTKH 3THX METOJOB. ,IX BO3MOKHOCTH B PEIICHUH MPAKTHUECKUX M (PyHIaMEHTAIbHBIX
3a/1a4 OPraHNYECKOM U HEOPraHNYECKON XUMUHU.

BoruncnuTenbHas XUMHUS Kak crioco0 MPOBEACHHS] XUMUYECKUX UCClieIoBaHUM. TUIoBbIE 3a-
JlaY¥l BBIYUCIUTEIHHON XUMHUH.

XeMouH(popMaTHKa Kak HayyHas auciuiuinHa. Omnpenenenue. HayuHnble HampaBieHus, 00b-
eMHsIEMBbIe XUMOUH()OPMATHKOH.

Xemo- u OuonH(pOpMaTHKa B PEIICHUHA OCHOBHBIX 33/1a4 (PU3MUECKOM OPraHnueCKOU XUMUHU.
[lonsiTHE O MOAETMPOBAHUU «CTPYKTYpa-CBONMCTBO» U «CTPYKTYpa-aKTUBHOCTb» B XEMOHWH-
(dbopmatuke.

NHIyKTUBHBIA U I€TyKTUBHBIA TIOJX0IbI B XeMO- U OnonHdopmatuke. Llenn, mpecnenyemsbie
XeMOUH(OPMATHUKOH.

MounekynspHasi MeXaHUKa Kak METOJI pacueTa reoMeTpUr M sHepruu Mousekyn. [Ipeumyre-
CTBa M HEJIOCTATKH 3TOTO METO/A.

[ToHATHE «CUIOBOE 10JI€» B BEIYUCIUTEIBHON XUMUU. METO CHIIOBBIX TOJIEW KaK METOJ, pe-
AIU3YIOIIMH OCHOBHYIO MJICI0 MOJIEKYJIIPHOM MEXAHUKH.

Pacder nosHOM 3HEPruu MOJIEKYJIbl U €€ SHEPIeTUYECKUX COCTaBIISIIOIIMX B METO/IE€ CUIIOBBIX
TTOJIEH.

CB3bIBaIONINE U HECBA3BIBAIOIINE B3aUMOJICHCTBUS B MOJIEKYJIaX.

Teoperndeckne 0CHOBBI MeTOJa MOJIEKYISIpHOM AuHamuku. [IpencraBieHue MoJeKya opra-
HUYECKUX COCTUHEHUIN B METO/I€ MOJIEKYJIIPHON TMHAMMKH.

MesxaTOMHBIE B3aUMOJEHCTBUS U CyMMAapHbIE CHJIBI B MOJIEKYJIaX B METOJIE MOJIEKYJISPHOM
IUHaMUKU. Pacder 3BOJIIOLIMN MOJIEKYJISIPHBIX CUCTEM, a TAKXKe TPACKTOPHM UX JIBUKEHUS BO
BpeMeHHU. JI0cTOMHCTBA, HEIOCTATKH ITOr0 METOJIa, €r0 BO3MOKHOCTH B PELICHUHU MPaKTHYe-
CKUX ¥ ()yHJaMEHTAJIbHBIX 33a]]a4 OPIraHUYECKON M HEOPraHU4YECKON XUMHUHU.

[lonsiTne «xuMu4eckoe npocTpaHcTBO». OCHOBHBIE CIIOCOOBI IPEACTABICHUS XUMUYECKUX CO-
enuHeHuH (cTpykTypHas popmyna, OpyrTo-hopMysia, TpMBHAIBHOE Ha3BaHUE, HA3BaHUE B CO-
otBeTcTBUM ¢ HOMeHknaTypoir MIOTTAK).

I'padbl 1 BEKTOPHI IECKPUIITOPOB) KaK CIOCOOBI IpeAcTaBieHus Mosoekynl. [lonstue Moie-
KyJIsipHOTO rpada B TeopeTHueckoi XuMUU. MosekynsipHo-rpadoBoe MpeaCTaBICHUE OpraHu-
YECKUX MOJIEKYII.

Onucanue CTpYKTYyp XUMHUYECKUX COEAMHEHUH C MCIOJb30BAaHUEM BEKTOPOB MOJIEKYJSPHBIX
neckpuntopoB. [loHaTue neckpunropa B BHIYUCIUTENIbHOW Xumuu. TpeOoBaHus, IpUMEHsE-
MBbI€ K MOJIEKYJISIPHBIM JiecKpunTopaM. JKenarenbHble XapaKTePUCTUKU AECKPHUIITOPA.
CoBpeMenHble  kinaccuukanuud  aeckpuntopoB. 1D-4D-peckpuntoper u  1D-4D  —
MIPEJCTABICHNUS MPOJIEKYJ B BEIUMCIUTEIEHON XUMUH.

Pacuer Mep cX0JCTBa XMMHUYECKUX COCIMHEHMH Ha OCHOBE pa3jIMYHBIX THIIOB METPHUK (IK-
BKJIUI0BO, MAaHX?TTEHCKOE PACCTOSIHUE, paccTosiHue MaxanmaHoOuca, MHUHKOBCKOTO M T.I.),
koapduuuenta TanumoTo, [aiica, Kap6o, TBepckoro u 1.1.

Knaccugukanus npeacTtaBieHnii XUMUYECKUX COEIMHEHUH B 3aBHCUMOCTH OT UX OpraHu3a-
Iuu (JMHEHHOe, NPEeACTaBJICHUsS MOJEKYISAPHBIX IpadoB, TpeXMEpHbIE U UYEThIpEXMEpPHBIE
npencrasienus. [lonarue «matpuna cBszeil», «MaTpulla pacCTOSHHUI», «MaTpHlla CMEXHO-
CTH», CTPYKTYpbl Mapkyiia, Z-MaTpHla B BBIYUCIUTEIbHON XUMHU.

CoBpeMeHHbIE TpeOOBaHUS K CTaHIApTHBIM 0OMeHHBIM (opmaraMm (aitnoB. Knaccudukarms
CTaHJApTHBIX 0OMEHHBIX (opmaroB ¢aitioB. Dopmarer MDL, SDF, RXN, RDF, Sybyl mol2,
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23.

24,
25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.
36.
37.
38.
39.
40.
41.

42.

43.

PDB, CML, ux DOCTOMHCTBA, a TaK)K€ OPraHUYCHHSI, COBMECTHMOCTh C COBPEMEHHBIMH KO M-
MBIOTEPHBIMH ITPOTPAMMaMU U MTAKETAMH MTPOTPAMM.

KoHuBepTamwmsi MeXy pa3IMYHBIMH MPEACTABICHUSIMH MOJICKY B BBIYUCIUTEIHHOW XUMHH U
BO3HUKAIOIINE TIPU 3TOM OCHOBHBIE POOJIEMBI.

[Toaxone! 11st aBTOMaTuueckoi kouBeprauuu 2D-ctpykryp B 3D.

[IporpamMMsbl [y1si aBTOMAaTHYECKON KOHBEPTAIMU MEXKIAY Pa3TUYHBIMHU MPEICTABICHUSIMH MO-
JIEKYJI 1 OCHOBHBIE TPEOOBaHUS K HUM.

OOmme cBenenus o 6azax gaHHBIX. KOMIIOHEHTHI HH(GOPMAIIMOHHOHN CUCTEMBI (TIPHIIOKEHHS 1
cucreMbl 0a3 maHHbIX). Opranm3zanusi WHGOPMANIMOHHON cucTteMmbl. [loHATHE O KapTpuIKe
JMAHHBIX U MeTaJaHHbIX. THUnbl 6a3 JaHHBIX (MepapXuyeckas cucreMa, 0a3bl JaHHBIX CETEBOTO
THUIIA, PEJSIIIUOHHBIE 0a3bl IAHHBIX).

Tunel 6a3 TaHHBIX MO0 DHTEN0 (IUTepaTypHble, hakTorpapuiyecKkue, CTpPyKTypHbIE).

Butbl CTPYKTYpHOTO MOWCKA B PA3JIMYHBIX XUMUYECKUX 0a3aX MaHHBIX (ITOUCK IO CTPYKTYpE,
MOJACTPYKTYpE, HAACTPYKTYpE, MO MOA0OHIO).

DKCIIEpUMEHT, IPOCTPAHCTBO BBHIOOPKU U pe3ynbTar. CTaTuCTUKAa U BEpOATHOCTH. [loBTOpE-
HUE uCTbITaHui. 3akoH Oonbiux yucen. LlentpanpHas npenensHas Teopema. COOp U aHAIU3
naHHBIX. CKaThe JTaHHBIX.

[TonsiTe «perpeccoHHbI aHanu3». OOIIMe MPUHIUIBI TOCTPOEHUSI PETPECCHOHHBIX MOje-
Jen.

[Mpunnunuaneaeie otanuns Mexay SAR QSPR/QSAR-monensmu. Pacuer u dusndeckuii
CMBICIT PErPECCUOHHBIX KO3 duIeHToB. [locTpoeHne perpeccCMoOHHbIX MOJIENel, OMUChIBaO-
IIUX KOJMYECTBEHHYIO CBSI3b «CTPYKTYpa-CBOMCTBO» U «CTPYKTYpPa-aKTUBHOCTb» U KPUTEPUU
ux agekBatnoctu (Moaean QSPR/QSAR). F-craTtucTika B perpecCHOHHOM aHaJH3e.

DTanbl perpecCUOHHOIO aHAJIM3a MPU MOCTPOCHUH PErPECCUOHHBIX Mojesieil. OCHOBHBIE Tpe-
O0BaHUS K PErPECCHOHHBIM MOJEIISIM.

[TakeTsl mporpaMm st 0OpabOTKU UCXOTHBIX JAHHBIX, pacdeTa pa3HbIX TUIIOB JECKPUIITOPOB
u noctpoenust QSPR/QSAR-mMoaerei.

IIpenobpaboTka manHbIX nepen mocrpoennem QSPR/QSAR-Moeneii. Matemarndeckas mpe-
nobpaboTka ganHbIX. KpaTkas xapakrepuctuka 1 D-6D-metonoB moaenmupoBanus QSAR.
MHosxecTBeHHas TuHelHHas perpeccusi. JloCTOMHCTBA U HEIOCTATKH METO/1a.

MeTo1 YaCTUYHBIX HAUMEHBIINX KBaApaToB. JJOCTOMHCTBA U HEOCTATKA METO/1a.

Mero 6nmxaimumx cocenei. J[ocTomHCTBa M HEAOCTATKA METOIA.

HckyccTBeHHbIe HEHPOHHBIE ceTH. JIOCTOMHCTBA U HEOCTATKU METOA.

Meto1 onopHBIX BEKTOPOB. JI0CTOMHCTBA U HEIOCTATKU METO/IA.

JlepeBbst mpuHATHUS perieHuid. JlocTOMHCTBA U HEIOCTaTKH METO/1a.

Cytb MeTo/Ia MOJEKYISPHOTO JOKUHTA. ANTOPUTMBI MOJIEKYJISIPHOTO JTOKMHTA U MPOrpaMm-
HBIE MMAKEThI, pEATU3YIOIINE 3TOT METOI.

Buner MeToI0B MOJIEKYISIPHOTO JOKHHIA U MX MCIOJIb30BAHKME B PEIICHUH MPUKIATHBIX 3a-
nad.

Couyeranue MeToZa MOJIEKYJISIPHOTO JIOKUHTA C IPYTUMHU METOJaMH MOJIEKYJIIPHOTO MOJEIH-
pOBaHMUS.

CTpyKTypa 3K3aMEeHAIMOHHOT0 OMJIeTa.
DK3aMEHAIIMOHHBIN OHIIET COCTOUT U3 JABYX TEOPETHUECKHUX BOIMPOCOB, BKIIOYCHHBIX B MPO-

rpammy aucuuiuinHel. Kaxapiii Bonpoc onenuBaercs 15-10 Oamnamu. Takum oOpa3oM, MakcUMallb-
HBIH 06aJu1, KOTOPBIN MOXKHO MOJIYYUTh Ha dK3aMeHe, cocTapisieT 30 6ayuioB. banibl, momyyeHHbIE TpU
clave sK3aMeHa, CyMMUPYIOTCS ¢ OajuiaMu, TOJIy4eHHBIMH B X0JIe CeMecTpa.

O0paszelr PK3aMEHAIIMOHHOTO OueTa

MHMWHOBPHAYKH POCCHUUA
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denepanbHOE rOCYAapPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEIKACHHE BICIIETO 00pa3oBa-
HUA
«BAIIKUPCKUH I'OCYJAPCTBEHHBIN YHUBEPCUTET»

XuMUYECKui GaKynbTeT

Hamnpasnenue 04.05.01 «®yHnameHTaabHas U NMPUKIATHAS XUMUS)

I[I/ICHI/IHJII/IHa ITepcoHaIbHBIE KOMITLIOTEPEI B XUMHUH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. BerBu TeopeTHUYECKOI XUMHUH U pPeLIaeMble ¢ X MOMOIIBIO 3a/Jauu.

2. Kparkas XapakTepHUCTHKa METOJOB MOJICKYJISIPHOW TMHAMUKH, MOJIEKYJISIPHON MEXaHWKH,
KBaHTOBOM XMMHH, MOJIEKYJISIPHOTO MOJIEIMPOBAaHUS U XeMOuHpopMaTuku. JloctouHcTBa, He-
JOCTAaTKU 3TUX METOJOB. VIX BO3MOXHOCTH B pEIIEHMH MPAKTUYECKUX U (yHIAaMEHTAIbHBIX
3a7a4 OpraHuYeCKON U HEOPraHUYECKOW XUMUHU.

3aB. kadeapoit GU3NIECKON XUMUH
u xuMuueckoi akonoruu baml'V, mpod. A.I'. Mycraduu

2019-2020 yu. r. Kagenpa ®X u XD

Kpurepun ouenku (B 0a/111aX) Ha IK3aMeHe:

- 25-30 6aJ110B BBICTABJISETCS CTYJEHTY, €CJIM CTYJCHT JaJl MOJHBIC, pa3BEPHYThIC OTBETHI Ha
BCE TEOPETHUUECKHUE BOMIPOCH OMIIeTa, MPOIEMOHCTPUPOBA 3HAHHE (PYHKIIMOHABHBIX BO3MOKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MIPUMEHITh TEOPETUUECKUE 3HAHUS IIPU BBIMOJIHEHUN
npakTHueckux 3afganuii. CTyaeHT 0e3 3aTpyAHEHHIl OTBETHJI Ha BCE JIONOJHUTENIbHBIE BOIPOCHI.
[IpakTnueckas yacTb pabOThI BHIIIOJIHEHA TOJTHOCTHIO O€3 HETOYHOCTEH U OMIHOO0K;

- 17-24 6an/10B BBICTABIIETCS CTYJCHTY, €CIIM CTYIEHT PACKpbUl B OCHOBHOM TEOPETUYECKUE
BOIPOCHI, OJJHAKO JOMYIICHbl HETOYHOCTH B ONpEENICHUU OCHOBHBIX MOHATUH. [Ipu oTBeTe Ha n0-
MOJIHUTENBHBIE BOMPOCH! JOMYIEHbI HEOONbIINe HETOYHOCTH. [Ipy BBIMONHEHUN MPAKTHUYECKON Ya-
CTH pabOThI IOMYILIEHbI HECYIIECTBEHHbIE OIITNOKH;

- 10-16 GannoB BBICTABISAETCS CTYIEHTY, €CJIM IIPU OTBETE HAa TEOPETUYECKHE BOTIPOCHI CTYICH-
TOM JIOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU OCHOBHBIX MOHATHH. Jloruka u
MOJIHOTA OTBETA CTPAJAIOT 3aMETHBIMU M3bsHAMH. 3aMETHBI MPOOENbl B 3HAHUU OCHOBHBIX METOJIOB.
TeopeTndeckue BOMPOCH! B IIEIOM M3JI0KEHBI JOCTATOYHO, HO C MPOMycKaMu Martepuana. Mmerorcs
MPUHIMIHATBHBIE OMTHMOKH B JIOTUKE TIOCTPOCHUS OTBeTa Ha Bompoc. CTYAEHT He pemni 3aaady uiu
MIPH PEIICHUU JOMYIIEHBI TPyOble OTHOKHY;

- 1-10 0a110B BBICTABISETCS CTYACHTY, €CIIM OTBET Ha TEOPETHUECKHE BOMPOCHI CBHUJICTEINb-
CTBYET O HETIOHMMAaHUM M KpaliHe HEMOJHOM 3HAHUH OCHOBHBIX MOHSATUHN U MeToJ0B. OOHApyKUBaeT-
Csl OTCYTCTBHE HABBIKOB MPUMEHEHUS TEOPETUYECKUX 3HAHUI MPHU BHIOTHEHUH MPAKTHUYECKUX 3a]1a-
Huil. CTyJIeHT He CMOT OTBETHTh HU Ha OJMH JIOTIOJIHUTEIHHBINA BOTIPOC.
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Tembl 3cce
(pedeparoB, 10KI210B, COOOLLIEHM )
no aucuuruHe [lepcoHanbHble KOMIBIOTEPHI B XUMUH

1. Brruucnurensabie Bo3MokHOCTH TtakeTa nporpamm MOE.

2. BerunciutennbHbIe BO3MOXHOCTH MakeTa nmporpamm Sybyl.

3. CwII0BBIE TIOJISL M MX UCIOJIB30BaHKUE B BerunciuTeabHor xumun. AMBER, Charm u UFF.
4. XemouH(pOpMATHKA B PEIICHUN XUMHYECKUX 3a7ad.

S. KBaHTOBO-XMMHYECKOE UCCIIEI0BAHUE MOJIEKYISIPHBIX CUCTEM.

6. Kondopmannonnsiii ananus Mosekyn MmerogoM Mounte-Kapiio.

1. KondopmannonHusiii aHaIN3 MOJIEKYJI METOJaMH MOJIEKYISIPHON AMHAMUKH.

8. BrruncnutenbHble BO3MOXHOCTH MakeTa nporpamm HyperChem.

9. KommnsrorepHoe MoienpoBanme CTPYKTyp OMOTIOIUMEPOB.

10.  buomHpopmMaTHKa KaK HayKa.

11.  XemouH(popmaTuka Kak ciocod nzyueHus: 1 o0paboTKH XUMHUYeCKOU nHpopmanuu.

12. MonekyaspHO-IMHAMHYECKOE MOJICIIMPOBAHNE CTPYKTYP OMOTIOIMMEPOB.

13. MonekynspHbIe JECKPHUIITOPHI U X MCIIOJIF30BAaHUE B BEIYUCIUTECIFHON XUMHUH.

14. CrangapTHble 0OMeHHbIE popMaThl (ailyioB B BEIYUCIUTEILHON XUMHH.

15.  BuptryajbHbIil CKpUHHHT OHOJOTHYECKH aKTUBHBIX BEIIECTB METOJO0M MOJIEKYJISIPHOTO TOKHH-
ra.

16.  IIporpamma Chimera.
17.  Ilaker mporpamm ChemAxon.
18.  IIporpamma PyMOL.

19. MoJteKyJISIpHBIA JOKHHT HH3KOMOJICKYJISPHBIX OMOJOTHYECKH aKTHBHBIX BEIIECTB C HCIOJIb-
30BaHKeM mporpammbl AutoDock.

20. MoJteKyJISIpHBIA JOKHHT HH3KOMOJICKYJISPHBIX OMOJOTHYECKH aKTHBHBIX BEIIECTB C HCIOJIb-
3oBanueM mporpammbel AutoDock Vina.

21.  TIpoTenH-TIpOTEHHOBBIN JOKHHT.

22. CriocoObI MpeCTaBICHUS XMMHUYECKUX COCTMHEHUI B BRIYUCIUTEIBHON XuMuH. [ToHsATHE MO-
JICKYJISPHOTO rpada.

23. QSAR-MmoaenupoBaHre pa3HbIX BUJIOB OMOJIOTMYECKOW aKTUBHOCTH.

Kpurepun ouenku (B 0a/u1ax) pedepaton:

Hanucanue pedepara cinepyer HauaTh C W3JI0KEHHUS IUIaHA TEMbl, KOTOPBHIA KaK MUHUMYM
BKIIIOUaeT 3 myHkTa. [1man nomkeH ObITh TOTUYHO M3JI0KEH U JIOJDKEH BKIIIOUATh B ceOsl BBEIEHUE U
3aKJIIOUEHUE.

Pedepar 3aBepiiaeTcs CCKOM UCHOIB30BaHHOM JTUTEPATYPHI.

3amauu CTy/IeHTa MpY HamucaHUH pedepara 3aKIIF0YarTCs B CICAYIOIEM:

1. JIOTUYHO U IO CYIICCTBY U3JIOKUTDH BOIIPOCHI IJIAHA,

2. YCTKO C(l)OpMI/IpOBaTI) MBICJIY, MOCJICAOBATCIIBHO U SCHO H3JIOKUTH MATCpUall,
MpaBHUJIbHO UCIIOJIB30BATh TCPMHUHLI U ITIOHATUS

3. IMOKa3aTb YMCHHC ITPUMCHATH TCOPCTUICCKNUEC 3HAHUSA Ha ITPAKTHUKE,

4, IMOKa3aThb 3HAHUC MaTCprajia, pCKOMCHAOBAHHOI'O 110 TCME;

5. HCIIOJIB30BaTh AJIA SKOHOMHYCCKOI'O 000CHOBaHHMS HeO6XOﬂHMLIﬁ CTaTUCTHUYC-

CKMH MaTepHail.
Pedepar onenuBaetcs npemnoaaBareneM Kadeapsl MO CASAYIOIMIUM KPUTEPHSIM.
O6beM pedepara 1omKeH ObITH HE MeHee 12-18 cTp. MAaIIMHOMUCHOTO TEKCTa (aHAJOT — KOM-
neloTepHbINA TeKCT Time New Roman, pasmep mpudra 14 yepe3 montopa UHTEpBaia), BKIIO-
yasi TUTYJAbHBIN JHCT.
5 6a/10B cTaBUTCS, €CIIM BBITIOJIHEHBI BCe TPEOOBAaHUS K HAIMCAHUIO U 3aluTe pedepara: 060-
3HauYeHa npobiemMa u 000CHOBaHAa €€ aKTyallbHOCTbh, CACNAH KPATKU aHAJIU3 PAa3IMYHBIX TOUEK 3pe-
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HUS Ha pacCMaTPHUBAEMYIO MTPOOJIEMY U JIOTMYHO U3JI0KEeHa COOCTBEHHAs O3HULUS, CPOPMYITUPOBAHBI
BBIBOJIbI, T€Ma PACKpPbITa TOJHOCTHIO, BBIAECPKaH O00BEM, COOIIONEHBI TpeOOBaHMSA K BHEIIHEMY
0(OopMIICHHIO, JaHBI TPABUIIBHBIE OTBETHI HA JIOMOJIHUTEIbHbBIE BOIIPOCHI.

4 6an1a — ocHOBHBIE TpeOOBaHMS K pedepary U ero 3amuTe BHIIOTHEHbI, HO IIPU 3TOM JIOIyIIle-
HBI HEJIOYETHl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0KEHUU MaTEepUalla; OTCYTCTBYET JIOTHYE-
CKasl IOCIIEIOBATEIbHOCTh B CYKICHHUSAX; HE BBIIEpkaH o0bEM pedepara; MMEIOTCS yIylmIeHHUs B
odopmIIeHHHN; Ha JOTIOTHUTEIBHBIE BOIIPOCHI MPH 3aLIUTE AaHBI HETIOJIHBIE OTBETHI.

3 6as1a — UMEIOTCS CYHIECTBEHHBIE OTCTYIUICHHs OT TpeboBaHmii K pedepupoBanuto. B wactHo-
CTU: TCMa OCBCUICHA JIMIIb YaCTUYHO, JOIMYIICHBI q)aKTI/I‘IeCKI/Ie OIIIMOKHU B coacpiKa-
HHU pe(bepaTa HJIN IIPU OTBCTC Ha AOIIOJHHUTCIBHBIC BOIIPOCHI; BO BPEMs 3allIUTBI OTCYTCTBYCT

BBIBO/I.

2 0ania — Tema pedeparta He pacKpbiTa, 0OHAPYKUBAETCS CYyLIECTBEHHOE HEIOHUMaHKUE IpooJie-

MBI.

1 6aan - Tema pedepara HE pacKpbITa, CTYICHT HE MOHUMaeET npoodiiemy 0 6annoB — pedepar BbI-
MTYCKHUKOM HE MPE/ICTaBIICH.

Kputepuu oneHkH 10KJIa/10B U Npe3eHTaluil (B 0aj1ax)

Kpurepnii KonnuectBo 0amioB
2 3 4 5
KauectBo nmoxma- | Jloknax 3auutel- | Jlokman paccka- | YUérko BeicTpoeH | Jlokmaa mpou3Bo-
na BaeT 3bIBAET, HO HE JOKJIaJ, BIAJIEET | ITUT BBIJAIOLIEECs
00BsICHEHA CYTh | WJUTIOCTPATUBHBIM BIIEYATIICHUE
paboThI MaTepuaIoM

KauectBO 0TBETOB
Ha BOIIPOCHI

He moxet oTBe-
THUTH HY HA OUH

He moxeTt 4éTko
OTBETUTH HA BO-

He Mmoxet oTBe-
TUTH Ha 00JIb-

OTtBeuvaeT Ha
OOJIBIIMHCTBO BO-

BOIIPOC MIPOCHI HIMHCTBO BOIIPO- MPOCOB
COB
Ucnonb3zoBanue | Jlemoncrpauuon- | IIpeacraBnenssiii | JlemoHCTpanumoH- | ABTOp HpeaocTa-
JI€MOHCTpAIOH- HBI MaTepuan J€MOHCTpPAIHOH- HBI MaTepuan BUJI IEMOHCTpa-
HOTO MaTepuala OTCYTCTBYET HBIM MaTepuai He | HCHOJb30BAJICS B | LIMOHHBIA MaTepu-
UCIIOJIb30BAJICS JOKIIajie aJl ¥ IPEKPacHo B
JOKJIaTYUKOM HEM OpUEHTHPO-
BaJICs
Odopmnenue ne- | JleMoHCTpalmoH- [Ipencrasnen Hemonctpammon- | K nemoncrpanu-
MOHCTPAIUOHHO- HBII MaTepuan 10X0 0popM- HBI MaTepuan OHHOMY MaTrepHa-
ro Marepuana OTCYTCTBYET JICHHBIN 1EMOH- xopoio oopM- | JIy HET MPETeH3UI

CTpPallMOHHBIN JIEH, HO €CTh He-
Marepual TOYHOCTH
.Brnanenne aBro- | ABTOp cnabo Bia- | ABTOp BiIajeeT Hcnonb30BaHbI IToxa3ano Bnaje-
POM HayyHBIM M | JieeT 0a30BbIM am- | 0a30BBIM ammapa- | OOIIeHayYyHble U | HUE CHEeIHaTbHBIM
crernuaibHbIM all- rapaTomM TOM crnernuaabHbIe arnrapaTom
11apaToM TEPMUHBI
YETKOCTH BBIBO- ABTOp He cenan | BeiBogbl HMEIOT- BriBOABI HEUET- BriBoBI TOTHO-
JI0B, 0000111210~ BBIBOJIOB csl, HO OHU HE J0- KHe CTBIO XapaKTepH-

IIUX JOKIa

Ka3aHbl

3YIOT paboTy

Kputepun onenkn (B 0aa1ax) yyacTus CTyJI€HTOB B PELIEHUH Pa3HOYPOBHEBBIX TUIIOBBIX 3a7au.

Kaxnas 3agaya BiitoyaeT B ce0st Tpu Boripoca: 1) pernpoayKTUBHBIA ypOBEHbB; 2) peKOMOMHAHTHBI I
YPOBEHB; TBOPYECKHI1 YPOBEHb.
- 0 6aJ/J10B 32 penieHue Ka)kJI0M 3a/1a4M BBICTABJISAETCS CTYEHTY B CIEAYIOIIMX CIIyqasX:

1) ecnu . CTyIEHT HE UMEET NPECTaBICHUs 00 00CYKIaeMOM BOITPOCE;
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2) eclii CTYJCHT UMeeT parMeHTapHbIe MPEACTaBICHHUS 00 00Cy)KIaeMOM BOIpoce (CTYACHT JIEMOH-
CTPUPYCT HE3HAHUC TCOPCTUICCKHUX OCHOB IMMPEAMCTA, HC YMCCT JACJIaTh apIryMCHTUPOBAHHBIC BbIBO/IbI
Y TPHUBOJUTH MPUMEPHI, MIOYTH HE BJIAJICET MOHOJIOTMYECKON pedblo, HE BIIAJCET TEPMHHOJIOTHECH,
MMpOABJIACT OTCYTCTBUC JIOTUYHOCTHU W MOCIICAOBATCIIbHOCTBIO MU3JIOKCHUA, ACTIACT OH_II/I6KI/I, KOTOPBIC
HC MOXKCT UCIIPABUTH AAXKC IIPU KOPPECKIUU MTPCTIOAaBaTCICM, OTKA3bIBACTCA OTBCUATH HA SaHﬂTI/H/I);

3) eciu CTYJCHT MMEET HEIOJIHbIE MPe/CTaBIeHHs 00 00CyK1aeMOM BOIPOCe (CTYJICHT IEMOHCTPH-
pyeT HEe3HAHHWE TCOPETHYECKUX OCHOB MPEIMETa, He YMEET JeliaTh apryMEHTHUPOBAHHBIC BBHIBOJBI U
MPUBOANUTH MPUMEPHI, TIOKA3bIBAET cIaboe BiaJeHHEe MOHOJOTHYECKON PeUblo, HE BIIA/ICET TEPMUHO-
JIOTHEH, TMPOSBISIET OTCYTCTBUE JIOTUYHOCTH M IOCIIEIOBATEIHLHOCTHIO M3JI0KEHUS, JIEIaeT OIINOKH,
KOTOpBIE HE MOXKET WCIPABUTh JIAXKEe MPU KOPPEKIUHU IMPEToaBaTeIeM, OTKa3bIBacTCS OTBEUATh Ha
3aHSTHH);

4) ecny CTYJICHT UMeeT CPOPMUPOBAHHBIE, HO COJIEPKAIIME CYIIECTBECHHBIC TIPOOEITBI MPECTaBICHHS
00 oOcyx/1aeMOM BOTIpOCe (CTYICHT AEMOHCTPUPYET HETIYOOKHE TEOPETUUECKHE 3HAHUS, TIPOSIBIISIET
cnabo chopMUpOBaHHbBIC HABBIKM aHAIN3a SBJICHUH U MIPOIECCOB, HEJOCTATOYHOE YMEHHE JIeNIaTh ap-
T'YMEHTHUPOBAHHBIC BBIBOJBI M TPUBOJUTH IMPUMEPHI, TIOKA3bIBACT HE JIOCTATOYHO CBOOOIHOE BIIaje-
HUE MOHOJIOTHYECKOW peubl0, TEPMUHOJIOTHEN, JJOTUYHOCTHIO M TIOCIIEA0BATEILHOCTRIO M3JI0KECHHS,
JeTaeT OIMHUOKH, KOTOPBIE MOKET HCIIPABUTH TOJIBKO MPU KOPPEKIIMU TPENOIaBaTeIeM).

1 6aJ1 3a perieHne KaXX0M 3a/1a4M BBICTABIISAETCSA CTYIEHTY B CIEIYIOLIIUX CIIydasiX:

1) ecnu cTyaeHT uMeeT chOPMHUPOBAHHBIE, HO COJICPIKAIIUE OTACIbHbIC MPOOEITBI PEICTABICHHUS 00
o0cyxjaeMoM BoIpoce (CTYIEHT IEMOHCTPUPYET MPOYHbIE TEOPETUUECKUE 3HAHUS, BIaIeeT TEPMU-
HOJIOTHUEH, JIeJIaeT apryMEHTUPOBAaHHbBIE BBIBOIbI U 0000IIEHNS, TPUBOAUT IPUMEPHI, TOKA3bIBAET
CcBOOOJHOE BJIa/IEHUE MOHOJIOTUYECKOH peublo, HO MPHU 3TOM JEJIaeT HECYLIECTBEHHbIE OINOKHU, KO-
TOpbIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBHO WM MPU HE3HAYUTEIBHON KOPPEKIIUH MPENO/IaBaTEIEM );

2) eciii CTyJCHT uMeeT c(hOPMUPOBAHHBIC CHCTEMATHUECKUE MPEICTABICHUS 00 00CYK1aeMOM BO-
npoce (CTYACHT IEMOHCTPHUPYET CUCTEMHBIC TEOPETUICCKUE 3HAHMSI, BJIaJIeeT TEPMUHOJIOTHEH, Jiera-
€T apryMEHTHPOBAHHBIC BBIBOJIBI 1 000OIICHHUS, IIPHUBOJUT MPHUMEPHI, TIOKAa3bIBACT CBOOOTHOE BIIajIe-
HHUE MOHOJIOTHYECKOW PEeUYbI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh HA YTOUHSIOIINE BOTIPOCHI).

IMPOT'PAMMA T'PYIIIOBBIX 3AHATHIA

Paznea 1. BBenenue. Kinaccupuxanus BbIYMCINTEILHBIX METOA0B

[Ipenmer nuctumnaubbl. [IpuMeHeHHEe METOJIOB TEOPETUUECKON XMMHUU B PEIICHUHU MpaKTU4e-
CKHX 3a/1a4. BeTBU TeopeTHuecKoil XUMHUH U pPelIaeMble ¢ UX TOMOIIbIO 3a1aun. B3auMocCBsI3b Mex 1y
pa3IMYHBIMU HalpaBJICHUSIMU TEOpPETHUECKOM XuMuu. KpaTkas xapakTepHCTHKa METOJOB MOJIEKY-
JISIPHOM AMHAMUKH, MOJIEKYJISIPHOW MEXaHUKH, KBAHTOBOM XUMUH, MOJIEKYJISIPHOTO MOJIEIUPOBAHUS U
xemMouH(popMaTuKu. J[ocTOMHCTBA, HETOCTATKA 3TUX METOAOB. ,IX BO3MOKHOCTH B pEIICHUU IpaK-
TUYECKHX M (PyHIAMEHTaIbHBIX 3a/1ad OPraHUYEeCKOW M HEeOpraHM4ecKoW XUMUHU. BerumcnurenbHas
XUMHSI KaK CIoco0 MpOBEICHU XUMUYECKUX UccleoBaHui. THNOBBIE 3aa4u BRIYUCIUTEIBHON XHU-
MUH.

Pa3nen 2. XemonHpopMaTHKa KaK HAyYHAs1 AUCHHUIIIMHA

Onpenenenne. Hayunsle HampaBieHus, o0beIUHIEMble XeMOUHpOpMaTUKO. XemMo- u Ouo-
nH(pOpMaTHKa B PEJIIEHUH OCHOBHBIX 33Jau (pu3ndeckoit opranndeckoit xumuu. [lonsrue o Mmonenu-
POBAHUU «CTPYKTYpPa-CBOWCTBO» U «CTPYKTYpa-aKTUBHOCTb» B XeMOUH(popMaTuke. MHIYKTUBHBINA U
JeTyKTUBHBIN MMOJX0bI B XeMO- 1 OnonHpopmartuke. Llenu, npecnenyembie XeMOUH(DOPMATHKOM.

OcHoBHbIe BO3MOKHOCTH Tiporpammbl MarvinSketch.

Pazgen 3. MousiekyJisipHasi MeXaHUKA B PellIeHMH HAYYHBIX 3a1a4
MounekynapHas MEXaHMKa KaK METOJl pacueTa F€OMETpUM M 3Hepruu mosekynd. [Ipeumymie-
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CTBA ¥ HENOCTAaTKM 3TOro mMerona. IIoHsaTHE «CUII0BOE 1OJIE» B BBIYMCIUTEIBLHON XUMUU. MeTton cu-
JIOBBIX IOJIEH KaK METOJ, PEAIU3YIOINNA OCHOBHYIO UJIEI0 MOJIEKYISIPHOM MeXaHukH. Pacuer nosHon
SHEPrUM MOJIEKYJIBI U €€ SHEPreTUYEeCKUX COCTaBJIstoIMX. CBS3bIBAIOIINE U HECBSI3bIBAIOIINE B3aU-
MOJIEHCTBUS B MOJIEKYJIAX.

Paznen 4. MoJiekyjisipHasi JTHHAMHKA B pellIeHUU HAYYHbIX 33724

TeopeTnuecknue OCHOBBI METO/IA MOJIEKYJISIPHON quHaMuKH. [IpeacTaBieHne MOJIEKyn OpradHu-
YECKUX COCIMHEHUN B METOJIE€ MOJIEKYJISIPHOM THMHAMUKU. MeKaTOMHBIE B3aUMOACHCTBHS U CyMMap-
HbI€ CHJIBI B MOJIEKYJIaX B METOJI€ MOJICKYJISPHOW TUHAMUKHU. Pacuer 3BOJIONMH MOJEKYJISPHBIX CH-
CTEM, a TAK)KE TPACKTOPUHU MX JBHXKEHUSA BO BpeMEHH. J[OCTOMHCTBA, HEAOCTATKH 3TOI0 METOJA, €T0
BO3MOJKHOCTH B PEIICHUU MPaKTUYECKUX U (yHIaMEHTAIBHBIX 3a/1ady OPraHWYECKOW W HEOpraHudYe-
CKOM XMMUH.

Pazgen 5. Cnoco0bl nmpeacTaBjieHusl XHMHYECKUX COeMHEHHIT B BHIYUCIUTEIbHON XHU-
MHU

[TonsiTHEe «XUMUYECKOE TPOCTPAHCTBO». OCHOBHBIE CIIOCOOBI MPEICTABICHUS XUMHUYECKHIX CO-
eauHeHu (CTpyKTypHas Gopmyna, OpyTTo-GopmMynna, TpUBHAIHHOE Ha3BaHUE, HA3BaHUE B COOTBET-
ctBuu ¢ HomeHknarypoit MFOITAK). I'padbr u BEeKTOpBI IECKPUNTOPOB) KaK CIIOCOOBI NMpeACTaBICHUS
Moutoekyll. [TorsTre MOIeKyIIpHOTO Tpada B TEOPETHIECKOH XUMHUH. MoKy IsipHO-TpadoBoe mpe-
CTaBJICHHE OPTaHWYECKUX MOJIeKyl. OnucaHue CTPYKTYp XUMHUYECKUX COSJANHEHHH C MCIOIh30BaHU-
€M BEKTOPOB MOJICKYJISIPHBIX AeCKpUNTOPOB. [ToHsATHE MeckpunTopa B BEIYHCIUTEIBHON XuMuH. Tpe-
OoBaHUs, MPUMEHsIEMbIE K MOJICKYJISIPHBIM JIECKpUTNITOpaM. JKenaTenbHbIe XapaKTePUCTUKA JIE CKPHII-
topa. CoBpemeHHble Kinaccupukanuu aeckpuntopoB. 1D-4D-nmeckpuntopsr u  1D-4D  —
MIpPE/ICTaBJICHHS] MPOJIEKYNT B BBIUMCIUTENbHON XUMUHU. Pacuer Mep cX0JICTBa XUMHUYECKUX COEIUHE-
HUN Ha OCHOBE PA3IMYHBIX THIOB METPHUK (IKBKIUIOBO, MAaHXITTEHCKOE PACCTOSHUE, PACCTOSHHE
Maxanano6uca, MUHKOBCKOTO | T.1.), Ko3ddurmenta TanumoTo, [atica, Kap6o, TBepckoro u T.1.

Knaccudukanus npeacraBieHuil XUMHUUYECKUX COEIMHEHUN B 3aBUCHMOCTH OT UX OpraHH3a-
uuu (JIuHEeHOe, MPEeCTaBIIEHUsI MOJIEKYJSIPHBIX rpadoB, TPEXMEPHBIE U YEThIpEXMEPHBIE MPEICTaB-
nenus. Ilonstue «maTtpuna cBszeil», «MaTpulla pacCTOSHUID, «MaTpUIla CMEKHOCTH», CTPYKTYPBI
Mapkyia, Z-MaTpuila B BBIYUCTUTEIHON XUMUH.

Pa3znen 6. CtannapTHbie oOMeHHbIe (popMaThI (PailyioB B BHIYMCIUTEIbHOH XUMUM

CoBpeMeHHBIE TpeOOBaHUS K CTaHIAPTHBIM 0OMeHHBIM (dopMmaTtam (aiiioB. Kitaccudukarus
CTaHIapTHBIX 00OMeHHBIX (popmaros (daiinoB. dopmater MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, ux JOCTOMHCTBA, a TAK)KE OPraHUYEHHUs, COBMECTHMOCTh C COBPEMEHHBIMU KOMITBIOTEPHBIMHU
MPOrpaMMaMH U TTaKETaMH IPOTPaMM.

KonBepranumsi Mex1y pa3IMYHbIMH MPEICTABICHUSIMHA MOJICKYJ B BBIYMCIUTEIBHOW XUMUH U
BO3HHKAIOIIKME IIPH 3TOM OCHOBHBIC MpoOseMbl. [1oaxoapl I aBTOMAaTHYeCKOM KoHBepTamuu 2D-
crpykryp B 3D. [Iporpammsl jajisi aBTOMaTH4eCKONH KOHBEPTALMU MEXKIY Pa3IMYHBIMU TPEACTaBIIC-
HUSIMHU MOJICKYJI © OCHOBHBIC TPEOOBAHHS K HUM.

Pazgen 7. Xumndeckue 0a3bl JAHHBIX

O6mue cBenenus o 6azax naHHbIX. KOMIIOHEHTH MHPOPMAIIMOHHOW CUCTEMBI (TIPHIIOKEHUS U
cuctembl 0a3 gaHHbIX). Opranuzanus ”HGOPMAITMOHHON crucTeMbl. [IoHATHE O KapTpHIKE TaHHBIX U
MeTafaHHbIX. Tumbl 0a3 AaHHBIX (MepapXudeckas cucTema, 0a3bl JaHHBIX CETEBOTO THIIA, PEISIIHOH-
HbIe 0a3bl TJAHHBIX).

Tunel 6a3 aHHBIX IO DHTENIO (JTUTepaTypHbIe, pakTorpadudeckue, CTpYKTypHBIE).

Buel CTpyKTYypHOTO MOUCKA B PA3IMYHBIX XUMHUECKUX 0a3ax JaHHBIX (MIOMCK MO CTPYKTYpE,
MOJACTPYKTYpE, HAACTPYKTYpE, MO MOA0OHIO).

Pa3znen 8. Perpeccuonnnblii ananmn3 u QSPR/QSAR-mozaeupoBaHue Ha ero 0CHOBe
DKCIIEpPUMEHT, MPOCTPAHCTBO BBHIOOPKH M pe3ynbTaT. CTaTHcTUKa U BeposTHOCTH. [loBTOpeE-
HUE UCTIBITaHUH. 3akoH OoJbIux yucen. LlenTpanbhas npeaensbHas Teopema. COOp U aHATU3 TaHHBIX.
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Cxarue JaHHBIX.

[TonsiTne «perpeccuoHHbIi aHamu3y». OOIIKE MPUHIUIBI TOCTPOSHHS] PErPECCUOHHBIX MOJIe-
neit. [Mpunnunuansaeie oTinyus Mex1y SAR QSPR/QSAR-Mozaensimu. Pacuer u pusruecKuit cMbIC
perpeccuoHHbIX Kod(duuuenToB. [locTpoeHne perpecCHOHHBIX MOJENEH, OMUCHIBAIOIIUX KOJHYe-
CTBEHHYIO CBSI3b «CTPYKTYPa-CBOMCTBO» M «CTPYKTYpa-aKTHBHOCTB» M KPHUTEPHU HX aJCKBAaTHOCTU
(mozmenin QSPR/QSAR). F-cratucTrKa B perpecCCHOHHOM aHajHM3€. DTallbl PErPECCHOHHOTO aHaIn3a
MIPU TIOCTPOSHUU PETPECCHOHHBIX Moiesiell. OCHOBHBIE TPEOOBAHMUS K PErPECCHOHHBIM MOICIISIM.

[TakeTs! mporpamm aisi 06pabOTKKM UCXOIHBIX JAaHHBIX, pacdeTa pa3HbIX THIIOB JECKPUIITOPOB
u nocrpoenust QSPR/QSAR-monenei.

[MpenoOpadoTka nanubix nepen nocrpoeHrneM QSPR/QSAR-mopeneii. Maremarudeckas npe-
nobpaboTka naHHbIX. Kpatkas xapakrepuctuka 1 D-6D-metonoB monenmupoBanust QSAR.

Pazgen 9. Meroapl MAaIIMHHOTO O0yYeHHs, MCHOJIbL3yeMbIX 1Jsi mocrpoeHusi SAR-u
QSPR/QSAR-moxeeii

MHo>xecTBeHHas JIMHENHas perpeccus. MeTo ] YaCTUYHBIX HAUMEHBIINX KBaJpaToB.

Merox OmmkaiImx cocenen

HckyccTBeHHBIE HEMPOHHBIE CETH.

MeTon OnOpHBIX BEKTOPOB.

JlepeBbs IPUHATHS pELICHU.

JlocTOMHCTBA U HEAOCTATKU 3TUX METO/IOB.

Pasznea 10. MoJiekyJIsipHOe MOJAeJMPOBAHHE C UCIOJb30BAHUEM METOAa MOJIEKYJISPHOIO
AOKHUHIa

Cytb MeTo/1a MOJEKYISIPHOTO JOKUHTA. AJIITOPUTMBI MOJIEKYISPHOTO JOKHWHIA U MPOrpaMmM-
HbI€ TAKEeThl, PEATU3YIOLIUE 3TOT METO. BUIbI METOIOB MOJIEKYISPHOTO JOKHHTA U MX HCIOJIb30Ba-
HUE B PELICHUH MPUKIIAJHBIX 3a1a4.

Coueranue MeTOa MOJIEKYISIPHOTO JOKHUHTA C APYTUMU METOJIaMU MOJIEKYJISIPHOTO MOJIENHU-
pOBaHMUSI.

Kpurtepuu onieHKky rpynnoBbIX U HHAMBUAYAJIbHBIX TBOPYECKHUX 3aIaHU I

0,5 6amnoB: 0aIOB BBICTABIIAETCS CTYICHTY, €CJIM CTYIEHT MMeeT c(hOpMHpPOBAHHBIE CUCTEMaTHYe-
CKUE TIpeICTaBIeHUs 00 00CyXIaeMOM BOIpoce (CTYACHT JEeMOHCTPUPYET CHUCTEMHBIE TEOpeTHUe-
CKUE 3HaHUS, BIAJICCT TEPMUHOJIOTUEH, JelaeT apryMeHTUPOBAaHHbIE BBIBOJIbI U 0000IIEHUS, TPUBO-
JUT MPUMEPHI, MOKa3bIBa€T CBOOOJHOE BIAJCHHE MOHOJOTHYECKOW PEUYbI0 U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha yTOUHSIOIINE BOIPOCHI).

0,25 OaiIoOB BBICTABISICTCS CTYACHTY, €CIIM CTYJICHT MMEET HEIOJIHbIC TpeiCTaBiIeHus 00 00-
CYXXJIa€MOM BOIIpOCEe (CTYJCHT IEMOHCTPUPYET HE3HAHHE TEOPETHUECKHX OCHOB MPEIMETA, HE YMEET
JeNaTh apryMEHTHPOBAHHBIC BHIBOJIBI U TIPUBOJIUTH IPUMEPHI, IIOKA3bIBACT CJIA00E BIIAJICHUE MOHOJIO-
THYECKOW pPEeYbl0, HE BIAJICCT TEPMHHOJIOTHEH, MPOSBISET OTCYTCTBHUE JIOTHYHOCTH W TOCIEIOBa-
TEJIBHOCTBIO M3JI0KEHUS, JIeIaeT OIIMOKU, KOTOPbIE HE MOXKET UCIIPABUTh JIaXKe MPU KOPPEKITUH TIpe-
M0JIaBaTelIeM, OTKa3bIBAETCS OTBEUATh HA 3aHSTHN);

0 GayIoB BBICTABISIETCA CTYACHTY, €CJIM . CTYAEHT HE MMEEeT MpejcTaBieHuss 00 o0cyx1aeMoM
BOIPOCE;

HNuauBuayajibHble TBOPUYECKHE 3a1aHUs (IPOEKTHI):
1 CTymeHT caMOCTOSTENILHO HAXOJWUT CalT pa3pabOTUYMKOB OJHOTO W3 MakeToB mporpamm (Sybyl,
Schroedinger, LeadlT, HyperChem, MOE), 3nakomutcst ¢ oOriel uaeosiorueil paboThl BBIOPAHHOTO
MPOrPaMMHOTO 00€CIeYeHHsI, €r0 OCHOBHBIMH BO3MO>KHOCTSIMH, HE BIABasICh B JIETAIbHYIO WH(DOP-
MaIio, U3y4JaeT, B KaKOH OMEepalioHHON CHCTEME JIaHHOE MporpaMMHoe obecrieueHue Oyaer QpyHk-
[MOHUPOBATH M 3aTEM TOTOBHUT HEOOJIBIIYIO MPE3CHTAIMIO0 HA MPOpabOTaHHOMY (M3y4EHHOMY) IIpO-
rpaMMHOMY 00ecIieueHHuI0. 3aTeM CTYIEHT BBICTYMAET Mepe]l ayIuTOpHel, COCTOSIEH U3 OJTHOrpyII-
ITHUKOB KaK MpeACTaBUTENb (PUPMBI-pa3paboTuuKa BBHIOPAHHOTO UM IMPOrPAMMHOTO O0eCHeueHHS.
Chymiatenu 1o 3aBEpIICHUU BBICTYIUICHUS JTOKJIAUMKa 33al0T €My BOTIPOCHI [0 TEME TOKJIAA.
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2 CryzaeHTHI Jensarcs Ha napbl. KaxkIblii U3 CTyICeHTOB pa3padaThiBaeT CBOM TECT MO OJHOMY M3 pa3-
JIENOB JICKIUH.

KpuTepnn OICHKHU I'PYNIIOBLIX H HHAUBUAYAJIBbHBIX TBOPYECKHUX 3aJaHui

0,5 6amioB: 6a/UIOB BBICTABIICTCS CTYICHTY, €CJIH CTYICHT UMEET C(HOPMHPOBAHHBIC CUCTEMATHYeC-
CKUE NIpEICTaBJICHUA 00 00CyXIaeMoM BoIpoce (CTYAEHT JEMOHCTPUPYET CUCTEMHBIE TEOpEeTHYe-
CKUE 3HaHUs, BJIaJIe€T TEPMUHOJIOTUEH, IeJIaeT apryMEHTUPOBAHHbIE BBIBO/IBI U 0000IIEHUS, IPUBO-
JUT TPUMEPHI, MOKa3bIBAET CBOOOJHOE BIIAJCHHE MOHOJOTHYECKOW PEUYbI0 U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIINE BOTIPOCHI).

0,25 GamIOB BBICTABISETCS CTYIEHTY, €CIU CTYJCHT MMEET HEIMOJHBIE TpeIcTaBlieHus 00 00-
CYXJaeMOM BOIIpOce (CTYJIEHT JEMOHCTPUPYET He3HAHUE TCOPETHUSCKUX OCHOB TpeMeTa, HE yMEeeT
ACIAaTh apryMEHTHUPOBAHHBIC BBIBO/AbI U IPUBOJWUTL ITPUMCEPHI, IIOKA3LIBACT ciraboe BJIaICHUEC MOHOJIO-
TUYECKON pevbio, HE BIAJCET TEPMHUHOJIOTHEH, MPOSBISICT OTCYTCTBHE JIOTUYHOCTH M TIOCTIEIOBA-
TEIbHOCTBIO U3JI0KEHUS, AeNaeT OMMUOKH, KOTOPbIe HE MOXKET UCIPAaBUTh JlaXKe MPHU KOPPEKLUHU Tpe-
o/1aBaTesieM, OTKa3bIBACTCS OTBEYATh HA 3aHSATHH);

0 Ga)yuTOB BBICTABIISIETCS CTYJICHTY, €CJIH . CTYJICHT HE UMEET MPEJCTAaBICHUs 00 00CyXIaeMOM
BOIIPOCE;

NJUAH
JlaGopaTopHBIX 3aHATHI 110 Kypcy
«IlepcoHaIbHbIe KOMIBIOTEPHI B XHMUH»

JladopaTopnoe 3ansitue 1. OCBOeHHE OCHOBHBIX MPaBHJI PabOTHI ¢ TEKCTOBBIMU U Tpadude-
CKHMH pefiakTopamu B cucteme Linux

[ToBTOp OCHOBHBIX MpaBUJ PabOTHI C TEKCTOBBIMU M IpaQUUECKUMU PElaKTOPaMU B CUCTEME
Linux (Libre Office (Calc, Writer, Impress, Base u T.1.).

JlaGopaTopnoe 3ansTue 2. OCBOeHHE OCHOBHBIX BO3MOKHOCTEH mporpammel MarvinSketch
Pab6orta ¢ komanmamu MarvinSketch uepes ctpoky MeHIo.

s oceéoenus npoepammur MarvinSketch pexomendyemces npouecums memoouueckyio paspa-
bomKy no coomeemcmeyrowel meme U NPOCMOMpPems 6UOe0YPOKU, OOCMYNHblEe NO CAEOVIOUUM
CCHLIKAM:

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

https://www.youtube.com/watch?v=Lw_dWPdXJy8https://www.chemaxon.com/products/marvi
n/marvinsketch/ (onumenvrnocms: 18 mun 02 cex.).

https://www.youtube.com/watch?v=RT8knhfFfthM (orumenvrocms: 5 mun 22 cex.).

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

JlaGopaTopHoe 3ansaTHe 3. [locTpoeHHE CTPYKTYp XUMHUYECKUX COEAMHEHHUH C MCHOJIB30Ba-
HueM nporpammMsl MarvinSketch

[IpenosaBatens mpearaeT NOCTPOUTh CTPYKTYPBl YKa3aHHBIX UM COEJUHEHUH (HEe MEHbIIe
10) B penakrope Masrvin Sketch B 2 D-dopmarte a) ¢ siBHBIMHU 1 0) C HESIBHBIMH aTOMaMH BOJIOPOJia B
¢dopmarax mol, mol2, sdf, pdb, xyz.

JlaGopaTopHoe 3ansitue 4. KoHBepraiys MOJEKyJl OPraHUYeCKUX COCTUHEHUN B pa3JInUHbIC
NPEJCTAaBICHNUS U IPUCBOEHHE U CUCTEMATHUYECKOT0 Ha3BaHHsI COSIMHEHHSIM C UCIOJIb30BAHUEM TPO-
rpammbl MarvinSkletch
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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

[IpenogaBatens mpeziaracT ¢ MCIoJdb30BaHHEM mporpammbl MarvinSketch konseptupoBath
CTPYKTYpBI, IOCTPOEHHBIE B 1abopaTtopHoii padote Ne 3, B 3 D-¢opmar, BoCronbp30BaBIIMCh COOTBET-
CTBYIOIIMMH KOMaHIaMu B pepaktope Masrvin Sketch. 3arem TpeOyercs naTh Ha3BaHHE MOCTPOCH-
HbIM MoJsiekynam 1o cucteme WIOITAK.

Kpowme toro, B 31011 1abopaTopHOii paboTe CTYIEHThI JOJDKHBI IOCTPOUTH CTPYKTYPhl XUMHU-
YECKUX COEMHEHUH 10 TpUBUAIbHBIM Ha3BaHUsAM B 2 D- u 3D-¢dopmarax a) ¢ ssBHbIMU U O) ¢ HEsIB-
HBIMH aTOMaMH BoJiopoja B (opmatax daiioB mol, mol2, sdf, pdb, xyz. 3atrem tpebyercs nath cu-
cremarnueckue HazaHus no cucteme MIOITAK Bcem cTpykTypam, MOCTPOEHHBIM 10 UX TPUBHAIIb-
HBIM Ha3BaHUIM. Pe3ynbpTaTel HE00X0AMMO 0(OPMHTH B BHJIE OTYETA.

JlabopaTopHoe 3ansiTue 5. TONoOIOrMUECKUN aHAIN3 CTPYKTYP OPraHUYECKUX COETMHEHUI

Ot cTyneHTOB TpeOyeTcsi ¢ UCMOoJIb30BaHUeM mporpammbl MarvinSketch BeimosmHuTE TOMOMO-
TMYECKUN aHaIU3 COEAMHEHUN, IOCTPOEHHBIX B XOJI€ BBINOJHEHUS J1abopaTOpHBIX padboT Ne 3 u 4 u
3aMoJHUTH TaOJIUIIbl, B KOTOPBIX YKa3aTh MOJIEKYJISPHYIO MacCy CO€IUHEHHH, MPOLEHTHOE COAepkKa-
HUE Ka)KJI0TO U3 aTOMOB B aHAJU3UPYEMBIX MOJIEKYJaX, YUCIO aTupaTHUYEeCKUX, apOMaTHYECKUX aTo-
MOB YIjiepoja, Yuciio anudaTUYecKuX, apoOMaTHUECKUX U TeTepoapoMaTHUeCKUX KOJEeH B 3THX Ke
MOJIEKyJIax.

JladbopaTopHoe 3aHsitue 6. Pacuer TayromepoB, cTepeon3oMepoB, KOHPOPMEPOB H pe30-
HAHCHBIX ()OpPM OPraHUYECKUX COECTUHEHHH, a Takke UX (PU3MKO-XMMHUYECKHUX CBOMCTB C MCIIOJB30-
BaHueM nporpammel MarvinSketch

Ot cTyneHToB TpebyeTcsi ¢ MCIoJb30BaHueM mporpammel MarvinSketch paccuunratsh Bce B0O3-
MOXKHBIE TayTOMEPbI, CTEPEON30MeEpPbI, KOHPOPMEPHI U pe30HAaHCHBIE (OPMBI Ul YKa3aHHBIX MPEMo-
naBareseM coenuHeHuid. OmpenenuTh, B KakoW TayTOMEpHOU dopme OyayT HAXOIUTHCS MOJIEKYJIbI
npu pa3HbiX 3HaYeHUX pH. ONeHUTh COOCTBEHHBIN AJICKTPUUCCKUN JUTOJIBHBIA MOMEHT JUIsl aHAJIU-
3UpYyEeMbIX COCIMHEHUI, paccuuTaiite 1 HUX PKa, pacTBOPUMOCTh B BOJIE, TUMOPHILHOCTD B BUIE
nokasaresns logP nipu pasHbix 3HaueHux pH cpeb.

JlabGoparopnoe 3ansatue 7. Pacuet cnektpo AMP 1H u 13C nys opraHndecKkux coeMHEHMI

Ot cryaeHTOB Tpebyercs ¢ HCmosb3oBaHueM mporpammel MarvinSketch paccuurtars SIMP-
CHEKTpBI JJIsl yKa3aHHBIX MPEIoiaBaTeeM COSIMHEHN, aplyaibHble 3apsabl Ha BCEX aTOMax B HUX,
MOJIHYIO SHEPTUI0 B cHIoBBIX noisix Jpeiaunra u MMFF94.

JlabopaTopHoe 3ansitue 8. 3HakomMcTBO ¢ 6a30i ganupix CHEMBL

B 6a3e ganupix CHEMBL 3amaTh mouck XMMUYECKHX COEAUHEHUHN, YKa3aHHBIX MpernojaBaTe-
JIeM, a TaKXe€ UX CTPYKTYPHBIX aHAJIOrOB, OTIMYAIOIIMUXCSA OT MUCXOAHBIX cTpYKTyp Ha 10%, 30% u
50%.

O3HAaKOMHUTBECS C OMOJIOTHYECKMMH M XMMHYECKMMH JAHHBIMU O Ka)KIOM M3 HaliJeHHBIX Be-

oIeCTB.

JlabopaTopHoe 3ansitue 9. 3HakoMCTBO ¢ 6a30ii JanHbIX DrugBank

B 6a3e nannpix DrugBank 3amate mouck XMMHUYECKUX COCAMHEHHI, yKa3aHHBIX Mpero/iaBare-
JEM, a TAKXKE UX CTPYKTYPHBIX QHAJIOIOB, OTIMYAIOIIMXCS OT MCXOIHBIX CTpyKTyp Ha 10%, 30% u
50%. O3HaKOMHUTBCS C OMOJIOTUYECKUMU JAHHBIMHU O Ka)KJIOM W3 HalJCHHBIX BEIIECTB (TOKCUYHOCTB,
nepuoa noiypacnana, ADMET-cBoiicTsa).

JlaGopaTtopHnoe 3ansaTue 10. PaGora c Be6-cepsepom Common Chemistry
[TpocmoTpeTs Buaeoypoku o padbote ¢ 6a3oii manubix CAS. B BeG-cepsepe Common Chemis-
try. Onpenenuts HOMep CAS a1 XUMHUYECKUX COCIMHEHMH, YKa3aHHBIX MPEIoaaBaTelieM, U 3a1aTh
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MOKMCK 3TUX COCTUHEHUHN 0 UX CHCTEMAaTHYCCKUM Ha3BaHUSM HA JJAHHOM CEpPBEpE, a TAKIKE B KaTaJlo-
re Sigma-Aldrich. O3HakoMuThes ¢ nHGOPMAIUCH 0 3aJaHHBIX BEIIECTBAX, COJICPIKAIICHCS B TAHHOM
KaTaJore.

Jla6opaTopnoe 3ansitue 11. 3HakoMcTBO ¢ 6a30it manHBIX PubChem

B 6aze nannpix PubChem 3amaTh moMck XUMHUYECKUX COCMHEHUH, YKa3aHHBIX MPeToaBare-
neM. O3HaKOMUTBCA C OMOJIOTMYECKUMH JAHHBIMU O Ka)KJIOM U3 HaWJEHHBIX BEUIECTB (TOKCUYHOCTb,
TeMIlepaTypa KUIIEHHUs, [IJ1aBJIEHUs, PACTBOPUMOCTb B BOJIE).

JlaGopaTopHnoe 3ansitue 12. 3HakoMcTBO ¢ 6azamu gaHHbIX NIST

B 6a3e gannbix NIST 3amath MoMCK XHMHUYECKUX COCTUHCHHM, YKa3aHHBIX MPEIOaBaTelIeM.
[TonyunTh cBeEHHS O BO3MOXKHBIX M30MEpaxX ATHX BEIIECTB, UX TEPMOJAMHAMMUYECKUX JAHHBIX B Ta-
30BOM M KUIKOM cpefax, KpPUTHYECKOM COCTOSIHMM, pacTBopuMocTH, naHHble MK- m wmacc-
CHEKTPOCKOIHUH.

[TonyunTe TEPMOXUMHUYECKUE U KUHETUYECKUE JIAHHBIE O PEAKIMIX MOJYyYEHHs U MpeBpalle-
HUS aHAIM3UPYEMBIX BELIECTB C YKa3aHUEM JIMTEPAaTyPHBIX HICTOYHUKOB.

JladopaTopHoe 3ansitue 13. OneHKa TEPMOXMMUYECKUX XapAKTEPUCTHK OPraHMYECKUX CO-
enrHeHni B 0azax gaHHbIXx NIST

B 6a3e manabix NIST 3amgaTh momck peakiuii CUHTE3a M MPEBPAIICHHS JUTSI XUMHUYISCKUX CO-
eAMHEHUH, yKa3aHHBIX npenogaBaTeneM. [lo ypaBaHenusm Kupxrodda u I'mb6ca-I'ensmrobia pac-
CUMUTATh MU3MEHEHUE SHTANIbIINU, BHYTPEHHEW SHEpruu u sHepruu ['mb0ca A BHIOpAaHHBIX peakIuit
npu Ttemneparypax 27, 35 um 55°C. [na 3TUX Ke peakumil 1Mo YypaBHEHUIO AppeHuyca:

_ Eact

k=A*e RT = R=8.314kJ/mol*K paccuntarh 4uCICHHOE 3HAYCHHE KOHCTAHT CKOPOCTH MPH TEM-

neparype 27, 35 u 55°C.

JlaGoparopHasi padora Ne 14. OueHka TOKCMYHOCTH U OHMOAKKYMYJSIIUOHHOTO akTOopa
OpPraHuYecKUuX CoOeUHeHui ¢ ucnoab3oBanueM nporpammbl GUSAR 2011

OT cTyneHTOB TpeOyeTcsi BHUMATEIBHO 03HAKOMUTBLCS ¢ BeO-CEpBEpOM, Ha KOTOPOM HAXOJISAT-
cs monenu QSAR, moctpoennsie ¢ ucnoib3oBaHueM nporpammbl GUSAR 2011. OTtBeTuTh Ha ciie-
JYIOIIE BOTIPOCHI:

A) B ueM 3axirouaeTcsi CyTh CaMOCOTJIACOBAaHHOM perpeccuu?

b) C xakumu dopmaTtamu daiinos padoraet nporpamma GUSAR?

B) Ha 6a3e xakux tumnoB aeckpuntopoB crpositcs QSAR-monenu B GUSAR?

I') Kakoif MaTemaTHueckuii anmapar 3ajoeH B 0CHOBY octpoeHust QNA- neckpuntopoB?

J1) Ha kakux Bugax OM0OJI0TrH4eCKON aKTUBHOCTH anmpoOUpoBaHa 3Ta mporpamma?

KpaTtko oxapakrepu3yiiTe NPHHIMI MOCTPOEHUS PErpPEeCcCCHOHHBIX MOJENEeH B Mporpamme

GUSAR Ha 0CHOBaHMHM TEKCTOBOI'O M WJIIOCTPATUBHOTO MaTepuasa, HaxOJAIIerocsl Ha 3TON CTpaHu-
1e.

Kpome TOro, HEOOXOIUMO O3HAKOMHUTHCS C XapaKTepUCTHUKaMH oOHJaiH-mozaeneir QSAR-
MoJenel, IpeAHa3HaYeHHBIX 711 PacYeTa OCTPO TOKCUYHOCTH.

3areM HEOOXOIMMO MPOBECTU PACUeT OCTPON TOKCHMYHOCTH JUISl YKa3aHHBIX MpPEroiaBaTeseM
COEIMHEHUH C UCIOJIb30BAHUEM ITHX MOJIENIEH.

JlaGopatopHas padora Ne 15. Ouenka 0M0JIOrHYeCKOil AKTUBHOCTH C MCIO0JIb30BAHUEM
nporpammbl GUSAR 2011
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OT cTyneHTOB TpeOyeTCsl BHUMATEIbHO O3HAKOMUTBHCS C XapaKTEpPUCTUKAMU OHJIaH-MOJenen
QSAR-Mozeneii, mocTpoeHHBIME ¢ UcTob30BanueM mporpammel GUSAR 2011, n npeana3HadeHHBIX
JUIsl pacyeTa pa3HbIX BUIOB OMOJIOTMYECKON aKTUBHOCTU. 3aTeM HEOOXO0IMMO C UCII0JIb30BAaHUEM BCEX
3TUX MOJIEJIEH MPOBECTU pacyeT pasHbIX BUAOB OMOJOIMYECKONW aKTUBHOCTH, JUIS YKa3aHHBIX MPEIo-
JlaBaTesIeM COCANHEHU.

JlabopaTopHasi paGora Ne 16. OcBoeHne MeTOAa MOJIEKY/JISIPHOIO JOKHHIa B MPorpamMme
AutoDock 4.2..

Ot cryneHToB TpeOyeTcs BHHUMATEIbHO O3HAKOMUTHCA C HMHTepdeiicoM mporpammbsl Auto-
DockTools, moxroroButh nmapamerpuveckue (aiyibl B 3TOW MpOrpamMMe M BBIMOJHHUTH pacueTbl. B
HallleM cy4ae B KaueCTBE MOJEIbHOM OMOMAaKpOMOJIEKYJbl BbIOpaHa Mo/eidb (pepMeHTa TUMHIUIIAT
kuHa3bl (1iens A). Kox makpomonekyisl - 40gm. Makpomosnekyiny 400M He0OX0aMMO CKadaTh ¢ caii-
ta http://www.rcsb.org/pdb/home/home.do. HaTuBHBIM JTUraHIOM MaKpOMOJEKYIsl 400M sBISETCS
JUras]i ¢ kojom B HaeM cinydae FDU. On npezacrasinsier co6oii prop3amelieHHbI aHAIOT ypUAUHA.

[Tepen cTyneHTaMu CTaBUTCS PSJT 3a/1a4:

1) Osnakomuthes ¢ unTepdeiicom mporpammbl AutoDockTools.

2) C HCMOoIb30BaHUEM 3TOM MPOrPaMMBbl HAYYUTHCS MOATOTABIMBATEH MMapaMeTpudeckue daii-
JIBI JUTSL pacdeTa KyOMYeCcKOW pemeTKd W TeHepallii TMOTEeHIUAIBHBIX OMOAKTUBHBIX KOH-
dbopManuii MOJEIUPYEMBIX JIMTAHIOB B aKTHBHOM IICHTPE MaKpPOMOJICKYJBI 400M (1ienb
A).

3) BHINOIHHATE pacyeThl METOJOM MOJIEKYISIPHOTO JOKHMHTA JJIs HaTUBHOTO juranaa FDU u
€ro CTPYKTYPHBIX aHAJIOTOB.

4) HayuuTbcs rpaMOTHO MHTEPIPETHPOBATH PE3YJILTAThl PACUETOB.

Kpurepun onenku j1adopaTopHbiX padoT

1,25 GamnoB: 3aganue Mo paboTe BHITOJHEHO B MOJTHOM 00beMe. CTyICHT TOYHO OTBETHJI Ha KOH-
TPOJIbHBIC BOIPOCHI, CBOOOJHO OPHUEHTUPYETCS B MPEIJI0KEHHOM PEUICHUU, MOXKET €ro MOIu(UIIU-
pOBaTh MPHU U3MEHEHUH YCJIOBHS 3aaud. OTYET BBINOJHEH aKKypaTHO U B COOTBETCTBHUH C MPEIhs B-
JIIEMBIMH TPEOOBAHUSIMHU.

1 Gann: 3aganue mo paboTe BBHIOIHEHO B MOJHOM O00beme. CTyIeHT OTBETHI Ha TEOPETUUECKHE
BOIPOCHI, UCTIBIThIBasI HeOObIINE 3aTpyAHeHUs. KauecTBo odopmiieHns oTyeTa K paboTe He MOJTHO-
CTBHIO COOTBETCTBYET TPEOOBAHUSIM.

0,75 Gamna: CTyAeHT MpaBWJIbHO BBIMOJIHUI 3ajaHue K pabore. CocTaBUII OTUET B YCTAHOBJICH-
HOH (hopme, mpeacTaBUi pelieHrs OONbIINHCTBA 3aJaHu, TPEyCMOTPEHHBIX B paboTe. CTylneHT He
MO>KET MOJHOCTBIO OOBSICHUTD MOJTy4YEHHBIE PE3YIbTATHI.

0,5 6anna: CryneHT HenpaBWIbHO BHINOIHUI 0T 70% 10 50% 3amaHuii paboThl M HE MOXKET 00b-
SICHUTD TMOJIy4YE€HHBIC PE3YIbTAT.

0,25 6amna: CTyneHT HeMpaBUIbHO BBIMOIHUN CBbIlIe 70% 3amaHuil paboThl U HE MOXKET 00bsC-
HUTH TIOJyYeHHBIE PE3YNIbTaT.

0 6amnoB CTyaeHT He BBITIOJIHWI BCE 33aJaHUSI pabOTHI M HE MOXKET OOBSICHUTH MOJIy4YEeHHBIE pe-
3yNnbTaT

KoMmjiekT THIOBBIX 3a/1a4 (3aaHUM)
1 3agaun penpoayKTHBHOTO YPOBHSI
3aganue 1. [locTpouTe CTPYKTYpy yKa3aHHOTO NpENoaBaTelieM COCIUHEHHS B PEIaKTOpe
Masrvin Sketch B 2 D-popmare a) ¢ sBHbIMU U 0) C HEIBHBIMU aTOMaMHU BOJOpoAa B popmartax mol,
mol2, sdf, pdb, xyz.
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2 3aga4u peKOHCTPYKTHBHOIO YPOBHS

3ananue 1. [Ipeaioxkute Kak MUHUMYM JIBa BapuaHTa CTPYKTYPHON MOAM(UKAIIMN MOJIEKYJbl YKa3aHHO-
r'o MpernoaaBaTeieM COCIMHEHNUS.

3ananue 2. C ucnosb3oBanueM nporpammbl Masrvin Sketch ouennte Bce BO3MOKHBIE CTEpEOM30MEDHI U
TayTOMEpHI Ul YKa3aHHOTO IIPENOIaBaTeNIEM COCUHEHUS.

3ananue 3. OueHuTe 4uciao OCHOBHBIX (hopM coenmHenus? Kakas us atux ¢popm OyaeT npearnoyTHTE b-
HOWU B BOAHOM cpene npu pH=7,4

3 3aga4yu TBOPYECKOr0 YPOBHS

3ananue 1. [Ipennoxure, Kakue CTpYKTypHbIE ()parMeHThl HaJJ0 BBECTH B YKa3aHHOE IIPENOJaBaATEIEM
COEIMHEHME /1715 TIOBBIIIEHUS €€ BOAOPAcTBOPUMOCTH. OTBET 000CHYMHTE.

3ananue 2. [Ipennoxure, Kakue CTPYKTypHbIE ()parMeHThI HaJJ0 BBECTH B YKa3aHHOE IIPETIOJaBaTEIEM
COEIMHEHME JUTs YBEIMUYCHHUS €€ IUIOIIAAN NOIsIpHOM moBepxHocTH? OTBET 000CHYNTE.

Kputepuu onenku (B 0a11ax) ydactus CTyJIEHTOB B PELICHUH Pa3HOYPOBHEBBIX TUIIOBBIX 3a/a4.
Kaxxnas 3agaua BkiItogaer B ce0si Tpu Bompoca: 1) penpoayKTUBHBIN YPOBEHD; 2) peKOMOMHAHTHBIN
YPOBEHB; TBOPUYECKUH YPOBEHb.

- 0 6aquI0B 32 pelieHne Kak10M 3a/1a4M BHICTABIISIETCS CTYJCHTY B CIEIYIOIUX CIIydasx:

1) ecnu . CTYACHT HE UMEET MPEACTABICHHS 00 00CYK/1aeMOM BOIIPOCE;

2) ecnu CTyJIEHT UMeeT ¢parMeHTapHbIe MPEACTaBICHUS 00 00Cyk1aeMoOM BOIpoce (CTYIEHT JIeMOH-
CTPUPYET HE3HAHNUE TEOPETHICCKUX OCHOB MPEIMETa, He YMEET JIeIaTh apryMEHTHPOBAHHBIC BBIBO,TBI
U MNPUBOJUTH HNPUMEPBI, IIOUYTHU HE BJIAACCT MOHOJIOTHYECKOU PE€4Ybr0, HEC BJIAACET TepMI/IHOHOFHeﬁ,
MMPOABJIACT OTCYTCTBUEC JIOTUYHOCTU M MOCJICAOBATCIIBHOCTBIO U3JIOKCHUA, ACTIaCT OH_II/I6KI/I, KOTOPBIC
HC MOXECT UCIIPABUTH AaXKE MMPH KOPPECKIUH IPEIOAaBaTCIIEM, OTKA3bIBACTCA OTBCYATh HA SaHSITI/II/I);

3) ecnu CTYIEHT UMEET HEMOJHBIC MPEeACTaBIeHUs 00 00CyX1aeMOM BOTpoce (CTYACHT IEMOHCTPH-
pyeT He3HaHHE TEOPETHUYECKUX OCHOB IpeIMeTa, HE YMEET JelaTh apryMEHTHPOBAHHBIC BBHIBOJBI U
MPUBOANTH MPUMEPHI, TIOKA3bIBAET caboe BiaJleHHEe MOHOJIOTHYECKON PeUblo, HE BIIAJICET TEPMHUHO-
JIOTHEH, TIPOSBISIET OTCYTCTBUE JIOTUYHOCTH M ITOCIIEIOBATEIHLHOCTHIO M3JI0KEHUS, JIEIAaeT OIIUOKH,
KOTOpBIE HE MOXET HCIPABHUTH JaXKE MPH KOPPEKIMH TPEToaBaTeieM, OTKa3bIBaeTCsl OTBEYATh Ha
3aHSTUN);

4) ecnu CTyIEHT UMeeT chOPMHUPOBAHHBIC, HO COJIEpIKAIIUE CYIIECTBEHHBIE TIPOOEIBI IPEICTABICHHUS
00 00cyxmaeMoM BOIIpoce (CTYyICHT IEMOHCTPUPYET HETIIYOOKUE TEOPETUUYCCKUE 3HAHUS, TIPOSIBIISCT
cnabo chopMUPOBAHHBIC HABBIKM aHAIIN3a SIBJICHUI M MPOIIECCOB, HEAOCTATOYHOE YMEHHE JIENIaTh ap-
T'YMEHTUPOBAaHHBIC BBIBOJIBI U MPUBOAUTH PUMEPHI, MMOKA3bIBACT HE JOCTATOYHO CBOOOJHOE BIaje-
HUE MOHOJIOTHYECKOW PEYbl0, TEPMUHOJIOTHEH, JIOTUYHOCTBHIO M TOCIICAOBATEILHOCTRIO HU3JI0KCHHS,
JeTaeT OIMMOKH, KOTOPBIE MOKET HCIIPABUTH TOJIBKO TIPU KOPPEKIIUH TPETIO IAaBATEIIEM ).

1 6as 3a PCIICHUC KaXXJ0M 3aJ1a4i BBICTaBIISICTCS CTYACHTY B CJICAYIOIIUX CIIydasax:

1) ecnu cTyeHT uMeeT chOPMHUPOBAHHBIE, HO COJEPIKAILIKE OT/IEIbHbBIE MPOOEIbl MPEICTABICHUS 00
o0cykaeMoM BOIpoce (CTYIEHT IEMOHCTPUPYET MPOYHBIE TEOPETUUECKUE 3HAHUS, BIIAJICET TEPMHU-
HOJIOTHUEH, JIeTIaeT apryMEHTUPOBAHHbBIE BBIBOIbI U 0000IIEHUS, IPUBOAUT IPUMEPHI, TOKA3bIBAET
CBOOOJHOE BJIa/IEHUE MOHOJIOTUYECKOH PeUblo, HO TIPU 3TOM JENaeT HEeCYIIECTBEHHbIEC OMUOKHU, KO-
TOpbIE OBICTPO UCIIPABIISIET CAMOCTOSTEILHO UITU TIPU HE3HAYUTETHHONU KOPPEKIIUU MTPETIOAaBaTeIeM);
2) ecnu CTyJIEHT UMeeT chopMUpOBaHHBIE CUCTEMAaTHYECKHIE MPEACTaBIEHUS 00 00CYKAaeMOM BO-
npoce (CTyA€HT IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMSI, BIIA/IEET TEPMUHOJIOTUEN, e a-
€T apryMEHTHPOBAaHHBIEC BHIBOIBI 1 0000IIIEHNS, MPUBOAUT MIPUMEPHI, TOKA3bIBAET CBOOOTHOE BIajIe-
HHE MOHOJIOTHUYECKOH pedblo U CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUYHSIIOIINE BOIIPOCHI).

TecrupoBanue
1) Kaxo#i 13 METOZ0B MOJICKYJIIPHOTO MOJICITUPOBAHUS, Oa3UPYIOIIUICS Ha 3aKOHAX KIacCHYe-

CKOM MEXaHHMKH, IT03BOJISIET BO BPEMEHH OTCIIEIUTH 32 SBOJIIOLIUEH CUCTEMBI, COCTOSIIIEN U3
Habopa aTOMOB:

A) MonexkynspHas TMHAMUKA;
b) xemoundopmartuka,
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B) MouieKynsipHBIi TOKUHT;
I') kBaHTOBAsA XUMUAL.

2) BsiOepute pa3zienbl, He OTHOCAIIMECS K 00JIACTH TEOPETHYCCKON XUMUH:

A) TepMOIMHAMUKA;

B) Teopernueckas Xumu4eckasi KHHETHKA;
B) maremaTHnueckasi Xumus;

I') MmonexynspHast TMHAMUKA;

J1) KBaHTOBast XUMUS,

E) xemonndopmaruka.

3) VKaxuTe pacueTHBIA METO]I OTIPE/ICIICHHS TEOMETPUICCKIX XapaKTEPUCTUK U SHEPTUH MOJIe-

Ky, OCHOBAHHBIN Ha OMITUPHUYCCKUX NAHHBIX, JIC)KUT B OCHOBC (1)yHKHI/IOHI/IpOBaHI/I${ HEKOBa-

JICHTHOI'O MOJICKYJISIPHOT'O JOKHHIA:

A) mMaremMaTnyeckasi XuMus;

b) MonekynsapHas AuHaMuKa,

B) kBanToBas xumus;

I') MonekynsapHas MexaHUKa;

J1) TeopeTudeckasi puanveckasi XuMusl.

4) Bribepure hopMyiTy, 0 KOTOPO# OCYIIECTBIISIETCS pacueT SHEPTHH Ae(GopMaIiiu CBsI3Ci B

MOJIEKYJIIPHOM MEXaHUKE:

M Eo =k (T-r)"

5 Bo = K (=1)",

B) E, =k, +(@Bn-6)+(r—r,)*;
) ECB = kr(r_re)2

5) Bsibepute GopmMyi1y, M0 KOTOPO# OCYIIECTBIIAETCS pacueT AedopMaiy BaICHTHOTO yIiia B

METOIE MOHCKyanHOﬁ MCXAaHUKH.
1 2
A) EBan :Eke(e_ee) ;

3
B) B = 2ke(9—9e)2;

B) B = gke(G—ee)glz;

) B = Ky *@0-6)+ (0-0,)°

Kpurtepun u MeToIMKa OLCHUBAHUSA Pe3y/IbTATOB TECTHPOBAHMA !

Onun TectoBsliii Bompoc (30 BOmpocos).
- 0,5 Gayna BeICTaBISETCS CTYICHTY, €CJIM OTBET MPABUIIBHBIN;

- (0 0a;mI0B BBICTABISACTCS CTYACHTY, €CJIN OTBET HCHpaBHHBHBIﬁ.

IIpumep KOHTPOJILHOI PadOTHI
321,[[21‘-11/1: JaHbI Ha60pm OKCIICPUMCHTAJILHBIX TAHHBIX

| — Howmepnapuanta | Bapnant | | Bapuant 2 | Bapuant 3

Bapuanr 4

Bapuanr 5
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Howmepanus nanHb

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
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
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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

3anaHus:
1. Ouenute pazmep BEIOOPKH.

2. Brraucnure BeIOOpOUHOE cpeHee (TO €CTh IEHTPOou ] Habopa).

3. IlpoBeaure neHTpUpOBaHHE JaHHBIX. J{JIs1 ATOr0 HAlANUTE Pa3HOCTh MEXKYy HCXOTHBIMU YUCIAMH
U UX LEHTPOUIOM.

4. PaccuuTaiiTe cpenHee KBaaparudeckoe oTkiIoHeHue S.D. ¢ ydeTom Bcero Habopa JaHHBIX (CTaH-
JapTHOE OTKJIOHEHHE HAa OCHOBAaHUH HECMEIIEHHOMN OLIEHKU JUCIIEPCUH).

5. Ha ocHoBaHuuU pe3ynbTaToB, NOJYYEHHBIX B MyHKTaxX 2, 3 U 4 MpoBeIUTe HOPMUPOBKY JaHHBIX.

6. BrIsgBUTE MPOMaxu METOIOM 3G C JIOBEPUTEIHLHOU BEPOSTHOCTHIO 95%.

7. B cinydae oOHapyXeHHsS MPOMaxXoB, YIAIUTE€ UX U MOBTOPUTE IMYHKTHI 1-5 /Ui HOBOW BBIOOpPKH
JTAHHBIX.

Ilpumeuanue:
JI1st HaX0XKACHUS TIPOMAax0B BOCIOJIb3yHTeCh MeToIoM 3 6. [Ipu aToM nipeamnosnoxure, yto 6=S.D.

ll AV]_:ch— Vmin <3'0;
12 AVZZ Vmax = ch <3'0;

- Kputepuu u MeToANKA OIIEHUBAHUSA Pe3yJIbTAaTOB KOHTPOJbLHBIX PadoT

- 20 GayIsIOB BBICTABIISETCS CTYACHTY, €CIU PaboTa BBIMOJHEHA B ITOJTHOM 00beME M U3JI0KEHA
IPAMOTHBIM S3BIKOM B OIPEICIICHHOM JIOTHYECKOH MOCIIeI0BATEILHOCTH C TOYHBIM HCIIOIb30BAaHUEM
CTCIUATM3UPOBAHHON TEPMUHOJIOTHHU; TIOKa3aHO YBEPEHHOE BJIAJICHUE HOPMATUBHOW 0a30¥;

- 16-19 GannoB BbICTaBISETCS CTYEHTY, €Clid paboTa BBIIOJIHEHA B TIOJTHOM 00beMe,

HO MMEET OJIMH U3 HETOCTATKOB:

B paboTe JIOMyIIEHbI OJIMH-/IBAa HEJIOYETA TP OCBEIIICHUU OCHOBHOTO COJICPYKAHHS OTBETA;

HET ONpeAeTIeHHOM JOrMYecKol MOCIeJ0BaTeNbHOCTH, HETOYHO UCIIOJB3YETCs ClIelUuaIn3u-
pOBaHHAs TEPMHUHOJIOTHS;

- 12-15 GansnoB BhICTABISAETCA CTY/ACHTY, €CIM paboTa BINOJIHEHA HEMOJIHO, HE TIOKa3aHo 00-
11ee NOHUMaHKe BOMPOCa, UMENINCh 3aTPYIHEHUS WIN JAOMYIIEHbl OIIMOKH B ONPE/IECICHUH TOHITHH,
UCIOJb30BAHUU TEPMUHOJIOTUH, IIPU 3HAHUM TEOPETUUECKOTO MaTepuaia BhIIBICHA HEJOCTATOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHHMI U HABBIKOB.

- 8-11 GamioB BBICTABIIAETCS CTYJCHTY, €CIIU CTYACHT BBIIIOJHUI KOHTPOJIbHYIO paboTy MEeHee
geMm Ha 50 %.

- 1-7 6annoB BBICTABISAETCS CTYAEHTY, €CIIH CTYIEHT BBIIIOJIHUI KOHTPOJIbHYIO pabOTy MeHee
gyeMm Ha 70 %.

- 0 ©aiyI0B BBICTABIISIETCS CTYIIEHTY, €CJIH CTYIACHT BOOOIE HE MPUCTYNAI K BBIMOJIHEHHIO KOHTPOJIb-
HOM paloTHI.

4.3.Petimunz-nian OuCUuniuHbl
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PeliTuHr—111aH TMCIUIUIMHEI IPEACTABIIEH B IPUIIOKEHUHN 1.

Kpurepusimu onieHUBaHUSA SIBIAIOTCS OAIJIbl, KOTOPBIE BBICTABIISIIOTCS MPETOIaBaTeNIeM 3a BU-
IBI IESITETHHOCTH (OLIEHOYHBIE CPEJCTBA) 10 UTOTaM M3YyYeHHS MOJYJIeH NUCIMILINHBI, TePEeYrcieH-
HBIX B PEUTHHI-IJIAHE JUCLMIUIMHBL, 75 SK3aMEHa: TeKYLIUN KOHTPOJIb — MakcuMyM 40 Oaiios; py-
OeXHBIN KOHTPOJIb — MakcuMyM 30 GaiIoB, HOOMIPUTENIBbHBIE OayuTbl — MakcuMyM 10.

[IIkaJibl OLIEHUBAHHUS U1 DK3aMEHa:

oT 45 10 59 6anmnoB — «y1OBIETBOPUTEIBHOY;

oT 60 10 79 6aI0B — «XOPOLION;

ot 80 0aI0B — «OTIUYHON.

5. YueOHO-MeToaUYecKOe U HHPOPMALIMOHHOE o0ecniedeHne T CIUNIHHbI

5.1. IlepeyeHb OCHOBHOII U 10TIOJIHUTEJIbHOI y4eOHOI JIuTepaTypbl, HeO0OX0AMMOM A5
OCBOEHMS THCIUIIHHBI

OcHoBHas JuTEpaTypa:

1. B.P. Xaiipyniuna. BBeneHue B BBIYMCIUTENBbHYIO XUMHIO: Kypc jekuuil. Yga: PUILL

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. Xaiipymnunaa, .M. XamuToB. [IpakTHKyM 1O BBIUUCIUTEILHOW XUMHUH: Y4eOHOE 1O~
coome. Y. |. Ypa: PUL[ baml'Vy, 2017. 160 c. JlocTynm K TEKCTy AJIEKTPOHHOTO W3JIaHU
BO3MOXKEH Uepe3 OJIEKTPOHHO-OMOIMOTEUHYI0 CHCTeMYy «ODJEKTpOHHas OuOIMoTeka
baml'V»:

URL:https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova Praktikum po_vychislitelnoj
himii_Ch 1_up_2017.pdf

3. Mapkosg, FO.I'. MaTtematndyeckre MOJAEIN XUMUYECKUX peakiui [DIeKTpOHHBIN pecypc] :
yueOnuk / FO.I'. Mapkos, 1.B. MapkoBa. — OnekrpoH. nan. — Cankr-IlerepOypr: Jlanp,
2013. — 192 c. — JlocTyn K TEKCTY JIEKTPOHHOTO M3JaHHUS BO3MOXKEH uepe3 DJIEKTPOH-
HO-OMOHMOTEUHYIO crcTeMy u3narenbcrsa "Jlanp": https://e.lanbook.com/book/40052.

4, B.W. Kpamenunun, E.I'. I'azenayp, JI.B. Ky3pmuna. KBantoBast Xumusi 1 KBaHTOBasi Mexa-

HUKa B IPUMEHEHUH K 3ana4aM. — Kemeposo : KemI'VY, 2012. 56 c. JlocTym K TEKCTY JIEK-
TPOHHOT'O M3/1aHUS BO3MOXKEH uepe3 DJIEKTPOHHO-ONOIMOTEUHYIO CUCTEMY « Y HUBEpPCH-
TeTckas 6ubnuoreka onliney:
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.

5. Bbapanosckuii, B.I1. KBanToBast Mexanuka v KBaHTOBasi XUMHUs [ DJIeKTPOHHBIH pecypc] /
B.M. bapanoBckuii. — Dnekrpon. qan. — Cankt-IlerepOypr : Jlanp, 2017. — 428 c. —
JIoCTyN K TEKCTY 3JIEKTPOHHOTO U3JJaHUsI BO3MOXEH depe3 DIEeKTPOHHO-ONOIMOTEUHYIO
cuctemy u3narenscta "Jlans": https://e.lanbook.com/book/92941.

6. Jlxeiimc, I'. BBenenue B cratuctuyeckoe o0ydeHue ¢ mpuMepamu Ha sizbike R [DnekTpoH-
Heli pecypce] / I'. keiime, 1. Yurron, T. Xactu, P. Tubmmupanu ; nep. ¢ anri. Mactuiko-
ro C.0.. — DnekrpoH. nad. — Mocksa : JIMK Ilpecc, 2017. — 456 ¢. — [locTyn K TeKkcTy
3JIEKTPOHHOTO M3/IaHHs BO3MOXKEH uepe3 DIEeKTPOHHO-OMOIMOTEUHYIO CUCTEMY U3/1aTelb-
crea "Jlanw": https://e.lanbook.com/book/93580. — 3ara. ¢ skpaHa.

7. Pamika, C. Python n mamunHOe o0ydeHue: kpaitHe He00X0oaUMoe mocodue o HOBEUIIeH
npeacKa3aTeIbHON aHAUMTHKE, 00s3aTenbHoe JUIsd 0oJiee TTyOOKOTO MOHMMAHUS METO/10-
JIOTMHM MAIIMHHOTO 00ydeHus: [DnekTpoHHbIN pecypce] : pykoBojacTBo / C. Pamika ; mep. ¢
anri. Jlorynosa A.B.. — OnekrpoH. gan. — Mocksa : JIMK Ilpecc, 2017. — 418 ¢. —
JIoCTyl K TEKCTY DJEKTPOHHOIO H3/aHUS BO3MOXKEH uepe3 DJIEKTPOHHO-OMOIUOTEUHYIO
cucremy uznarenscrsa "Jlans": https://e.lanbook.com/book/100905..
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10.

11.

12.

13.

14.

15.

16.

Opuk, P. Cempb 06a3 maHHBIX 32 ceMb Hezlelb. BBejeHue B COBpeMEHHbIE 0a3bl JaHHBIX U
uneonoruto NoSQL [Dnexrponnsiii pecype| / P. Opuk, P.V. [lxuwm. ; mox pex. XK. Kaprep ;
niep. ¢ auri. CnuakuH A.A.. — DnektpoH. naH. — Mocksa : JIMK Ilpecc, 2013. — 384 c.
— Jloctym K TEKCTy DIEKTPOHHOTO H3JaHMS BO3MOXXEH dYepe3 DIeKTPOHHO-
oubnnoTeunyto cucremy wusnarenscrBa "Jlamp": https://e.lanbook.com/book/58690. —
3ari. ¢ ’KpaHa.

JonosHuTeILHAS JTUTEpPATypa:

broMeramoopranndeckast XuMus [ DIEKTPOHHBIN pecype] : yueOHoe mocodue / moa pes.
XKaysna XK. ; nep. ¢ anrn. B.II. JIaquenkp, K.B.3aiineBa. — DnexkrpoH. gaH. — Mockasa :
W3narensctBo "Jlaboparopus 3Hanuit", 2015. — 505 c. — JlocTymn K TEKCTY 3JI€KTPOHHOTO
W3aHHUS BO3MOXKEH dYepe3 DIJIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy u3zaarenbcTtBa "Jlanp':
https://e.lanbook.com/book/66354. — 3ari. ¢ skpaHa.

l'amaroposa, B.C. ®epmentsl [DnekTpoHHBIN pecypc] : yueOnoe mocodue / B.C. I'amaro-
poBa, M.E. 3unoBbeBa. — OnexTpoH. naH. — Kazanb : KHUTY, 2010. — 278 ¢. — Mo-
CTYN K TEKCTY 2JIEKTPOHHOTO W3JIaHUS BO3MOXKEH depe3 DIIeKTPOHHO-OMOIHOTEUHYIO CH-
cremy m3natenscrBa "Jlane": https://e.lanbook.com/book/13347. — 3aru. ¢ sxpana.
MankoBa, O.B. OcHoBBbl OHOXuMUN [DIEKTpOHHBIN pecype] : ydebHoe mocobue / O.B.
Marnkoga, O.A. IlerpoB, M.E. KntoeBa. — DnektpoHn. nan. — MBanoso : UT'XTY, 2009.

— 48 ¢. — JlocTyn K TEKCTy S3JEKTPOHHOTO HW3JIaHUS BO3MOXKEH 4Yepe3 DIJIEKTPOHHO-
oubnroTeuHyto cuctemy mnarenscTa "Jlanp": https://e.lanbook.com/book/4508. — 3aru.
C DKpaHa.

l'aBpusnioa, T.A. Mnxenepus 3Hanuidi. Moaenu u Metoasl [ DnekTpoHHbIA pecype] : 2018-
07-12 / T.A. T'aBpunoga, JI.B. Kyapssues, /I.1. MypomiieB. — DnektpoH. naH. — CaHKT-
[TerepOypr : Jlanp, 2018. — 324 ¢. — J[oCTym K TEKCTY JCKTPOHHOTO U3/IaHUS BO3MOXKEH
yepe3 DNeKTPOHHO-OMOINOTEUHYIO CUCTEMY W3/1aTeIbCTBA "Jlanp":
https://e.lanbook.com/book/107925. — 3aru. ¢ skpana.

Martromkus, WM.B. MopaenupoBanue u Busyanuzanus cpeactBamu MATLAB  dusuku
HaHOCTPYKTYp [DneKTpoHHBIH pecypc] : yueOHO-MeToanueckoe mocooue / M.B. Matromi-
KUH. — DJnekTpoH. naH. — Mocksa : Texnocdepa, 2011. — 168 ¢. — J[ocTym K TEKCTy
AJIEKTPOHHOTO M3JaHMsI BO3MOXKEH uepe3 DIIEKTPOHHO-OMOINOTEUHYIO CUCTEMY U3IaTellb-
crea "Jlanp": https://e.lanbook.com/book/73025. — 3ari1. ¢ skpaHa.

Cun, T. 3anuMarenbHas cTaTUCTHKA. PerpeccnoHHbIil aHanu3. Manra [DJeKTpOHHBIN pe-
cypc] / T. Cun. — Dnekrpon. nan. — Mocksa : JIMK IIpecc, 2014. — 214 c. — [loctyn k
TEKCTY SJIEKTPOHHOTO W3/aHUs BO3MOXKEH d4epe3 DIEKTPOHHO-OUOIMOTEYHYIO CHCTEMY
uznarenscra "Jlans": https://e.lanbook.com/book/90123. — 3ari. ¢ skpana.
Bocko6oiinukoB, FO.E. Perpeccuonnsiii ananus nanueix B nmakete MATHCAD [Onexk-
TpOHHBIN pecypc]| : yue6HOoe mocobue / HO.E. BockoOGOWHUKOB. — DJIEKTpOH. AaH. —
Cankrt-IlerepOypr : Jlanb, 2011. — 224 c. — JlocTynm K TEKCTY SJIEKTPOHHOTO U3JaHUS
BO3MOXKEH uepe3 OJEKTPOHHO-OMOMMOTEUHyI0 cucteMy wu3jaartenscTBa  "JlaHp'":
https://e.lanbook.com/book/666. — 3ar. ¢ skpaHna.

I0O.1. bponckuii. Jlekuum mo MaTeMaTHUYeCKOMYy W MMHUTALUOHHOMY MOJEIHUPOBAHUIO
Mocksa ; bepnun : lupexr-Menna, 2015. 240 c. JIocTyn kK TEKCTy 3JIEKTPOHHOTO U3/1aHUS

BO3MOXKEH uepe3 OJEKTPOHHO-OMOMMOTEUHyr0 cucteMy wu3jaatensctBa  "JlaHp":
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.
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5.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «AHTepHET» N
NMPOrpaMMHOI0 o0ecriedeHnsi, He0OXOIMMBIX J1JI51 OCBOEHMS M CHUILIMHBI, BKJIIOYas mpodeccu-
OHAJIbHbIE 0a3bl IaHHBIX U HHPOPMAIIMOHHBbIE CIPABOYHBIE CHCTEMbI

YHuBepcuter odecneueH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO MPOrPaMMHOTO obec-
MEYEHUs] TUCIUIUINH (MOysIei).
1. Dnekrponnas 6ubnmoreunas cucrema «Ob baml'VYy - https://elib.bashedu.ru/

2. DOnexktpoHHas OuOIMOTEUHAS

https://biblioclub.ru/

cHuCTEMa

«YHUBepCUTETCKasi OWOIMOTEKa OHIAWH» -

3. DiekTpoHHas OMOIMOTEUHAs CHCTeMa U3iaTebcTBa «Jlanby - hitps://e.lanbook.com/

4. DnexrpoHHbIi KaTanor bubanorekn baml'y - http://www.bashlib.ru/catalogi/

5. YuusepcanbHast bas3bl nannbeix EastView (IOCTynm K 3J€KTPOHHBIM Hay4YHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snextpoHHas OubnuoTteka - elibrary.ru (ocTyn K 3J€KTPOHHBIM Hay4YHBIM JKypHa-
nam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013

r. Jlunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. loroBop Ne 114 ot 12.11.2014 r. Jlunen3un Gec-

CPOYHBIE

9. Kaspersky Endpoint Security mis Ousneca - Cranmaptabiid. JJoroBop Ne31806820398 ot
17.09.2018 r. Cpok aerictBus auten3uu 110 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

6. MaTepuajibHO-TeXHUYECKas1 6a3a, He0OX0AUMAas IJIs1 OCYIIECTBJIEHUSI 00pa3oBaTeIbHO-

ro nmpouoecca 1mo IMCumIJimHe

HaunmeHnoBaHwue cnenuma-
JTU3UPOBAHHBIX ayIUTO-
puii, KabuHeToB, 1abopa-

Bun 3anartuit

Haumenosanue 000-
PYyIOBaHMS, IPO-
IrpaMMHOT0 o0ecrie-

TOpUH YEHUS
1. yueGHas aynuropus Aynutopusi Ne 405 1. Windows 8 Rus-
A0S TPOBeACHUS  3aHATHIA Vuebuas wmebensb, ydeOHO-HArmsmHble Tocobus, | Sian. Windows Profession-
JIEKIIHOHHOTO TH- | IOCKa,MynbTUMenua-mpoekrop Mitsubishi XD3200U, | al 8 Russian Upgrade. [do-
na:aynurtopust Ne 405 (xumdax | skpan ¢ snekrpornpruBoaoM 300¥400cm SpectraClassic roBop  Ne 104  or
KOpITyC), aynutopusaNe3 11 AynutopusNe311 17.06.2013 1. Jlnmen3un
(xumpak  kopmyc), ayauTo- YyeOHast wmebenb, ydeOHO-HAIIOHBIE TI0cOoOus, | OeccpodHbIe

pusiNe 310 (xumdak Kopryc),
aymuropus Ne 305 (xumdax

koprryc), aymuropus Ne 001
(xumpak  KOpITyC),ayaUTOPHUSL
Ne 002  (xumcaxk  xop-

myc),aynuropust Ne 006 (xum-
(axk xoprryc),ayauropus Ne 007
(xumpak  KOpITyC),ayaUTOPHUSL
Ne 008(xumax KOpIyc)

2.y4eOHbIe  AyIUTOPHMH
A TpoBeleHUs  3aHSITHI
CeMHHAPCKOro TH-
na:aynurtopus Ne 004 (xumdax
kopmyc), aymutopust Ne 005
(xumak kopyc).

nmocka, mpoektop Mitsubishi XD 600U, skpan ¢ 31eKTpo-
npuBonoM Projecta 183*240cm Matte white
Aynutopus Ne 310
YueOHast wmebenb, yd4eOHO-HATISIOHBIE TIOCOOMS,
JOCKa, MynabTEMeauna-mpoekTop Mitsubishi EW230ST,
skpaH HacTeHHbIH Classic Norma 244%183
Aynutopust Ne305
YueOHast wmebenb, y4eOHO-HATISIOHBIE TIOCOOMS,
JOCKa, MynabTEMeauna-mpoekTop Mitsubishi EW230ST,
skpaH HacTeHHbIH Classic Norma 244*183
Ayantopust Ne 001
YueOHast Mebenb, y4eOHO-HATISOHBIE TIOCOOMS,
JIOCKa
Ayautopus Ne 002
YyeOHast wmebenb, ydeOHO-HATISIOHBIE TIOCOOMS,
JIOCKa
Aynurtopus Ne 006

2. Microsoft Office
Standard 2013 Russian.
HoroBop Ne 114 ot
12.11.2014 r. Jlunensuu
OGeccpodHbie

3. Kaspersky
Endpoint  Security mus
O6mHeca - CraHmapTHBIA.
HoroBop Ne31806820398
or 17.09.2018 1. Cpox
IEUCTBUS JIMLEH3UU 10
25.09.2019

4. Cucrema meHTpa-
JU30BAHHOT'O TECTHPOBA-
mus  baml'yY  (Moodle).
YHuBepcanpHas obme-
crBeHHas munensns GNU
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3. yueOHas ayauTOpHUs
A TeKyllero KOHTPOJSl H
NMPOMEKYTOUYHOI aTTecTALMU:
aymutopust Ne 405 (xumdak
KOpITyC), aynuropusaNe3 11
(xumpak  koprmyc), ayaumTo-
pusiNe 310 (xumdak xoprryc),
aymutopust Ne 305 (xumdax

kopmyc), ayautopust Ne 001
(xumpak  KopImyc),ayAuTOpUS
Ne 002  (xumdak  kop-

myc),aynutopuss Ne 006 (xum-
(axk xopmyc),ayauropus Ne 007
(xumbak  KOpIyC),ayqUTOPHUS
Ne 008(xumdax kopmyc), ayau-
topuss Ne 004 (xumdak kop-
myc), ayautopus Ne 005 (xum-
(ak kopmyc).

4. noMemeHus s ca-
MOCTOSITEJILHOM pabo-
ThI:unTaIbHBIN 3251 Nel (TiaB-
HBII KOPITyC), YUTAJbHBIA 3ai

No2 (pusmar KopIyc-
yueOHOe), YnTaNbHBIN 3271 NoS
(rymMaHUTapHBII KOpITYC),

YUTAJIbHBIA 3am Ne6 (y4eOHbIi
KOpITyC), YMTaJbHBIN 3a;m Ne7
(TymMaHUTapHBII KOpITyC),
nabdoparopust Ne 418 (xumdax
KOpITyC)

5. momemenune s Xpa-
HCHHUA U ﬂpO(l)HJIaKTH‘leCKOFO

00CTy:KMBAHUS yuyeOHOro
ob0opynoBaHusi: jabopaTtopus
Ne 416 (xumcak koprryc).

YueOHast wmeOenb, Y4eOHO-HATISIHBICE TIOCOOUS,

JIOCKa
Aynurtopus Ne 007
YueOHast wMeOenb, Y4eOHO-HATIISIHBIC TIOCOOMS,
JIOCKa
Aynutopus Ne 008

VYueOHas Mebenb,
JIOCKa

y4eOHO-HATJISIHBIC  ITOCOOHS,

Aynutopus Ne 004
YyeOHast MeOenb, Y4eOHO-HAIISAIHBIC TIOCOOHS,
nocka, kommytatrop HP V1410-24G, nepcoHanbHbIN
komnbioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gh, 19" - 15 wur, mkad HacTeHusrii TLK6U.
Aynurtopus Ne 005
YyebOHast MeOenb, Yy4eOHO-HAIISAIAHBIC TOCOOHS,
JIoCKa, KOMIIBIOTEP DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R u monutop View-
Sonic 21.5 - 13 wr, mkap TLK TWP-065442-G-GY,
mkad moutaxusiii NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mkad HaCTEHHBI
TLK6U.
YurtanbHbiii 3271 Ne 1
Hayunblif u yueOHbIM (OoHA, HaydHas MepUOAUKa,
[TK (MoHO0J10K) - 3 T, HeorpaHudeHHbIH qocTyn Kk OBC
u BJ1; Konu4ecTBo MoCca0uHbIX MecT — /6.
YurtanbHbli 3270 No2
Hayunblii 1 y4eOHbIH (ona, HaydHas nepuoauka, [IK
(MOHOOJI0K), TOAKITIOYEHHBIX K ceTd UHTepHer, — § mT.,
HeorpannyeHHbl noctyn k ObC u B/l; xonnyectBo mo-
caoyHbIx mect — 50.
YuranbHblii 321 Ne 5
HayuHblit 1 y4eOHbIH (QOHI, HaydHas MEPHOIMKA,
[K (MoHOOI0K) - 3 T, HeorpanuueHHsIl goctyn kK 95C
u BJI; KOMU4ecTBO MOCAJOYHBIX MeCT — 27.
YuranbHblii 3271 Ne 6
Hayunblit 1 y4eOHbIN (oHHA, HaydHAsl TEPHOIUKA,
IIK (MoHOOMOK) - 6 mIT, HEOrpaHUUEeHHBIN gocTyn K ObC
u BJI; konnuecTtBo mocamounsix MecT — 30.
YuranbHblii 320 Ne 7
Hayunblii 1 y4eOHbIN (oHHA, HaydHAsl TEPHOIUKA,
[IK (MoHO0M0K) - 5 mT, HEOrpaHu4eHHBIN gocTyn K ObC
u BJI; KonngecTBO mocagouHbIX MecT — 18.
JlaGopaTopus Ne 418
YuebHast  Mmebenb, (aKCUMHIBHBIM  ammapaT
Panasonic KX-FL423RUB — 2 ., sH-metp pH-150MU
(c roc. moBepkoii), aBTorpanchopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becbl "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepko#, Bechl
VIC-1500d1  (1500r. 100MI', BHeriH.kaqTuOpOBKA)
ACCULAB, nonomep N-160MU ¢ moBepkoit, KOMIUIEKC
Bonbramnepomerpudeckuii CTA, KoMIbIOTEp B KOM-
mrekre DEPO Neos 4601\FO/mMonutop 20" Samsung
BX2035/kmaB./MbIIIb, KOMIIBIOTEp TepcOHANBHBIA Nel
1.210-14/3, maranTHas memanka 6e3 Harpea Tolopino —
2mT, MarHuTHas MeIlajlka C HarpeBOM W HaHOKepa-
mua.noBepx hG-MAG HS, wmerp-pH pH-150MU (c
roc.moBepkoit), morutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*%1024,250K/I/M.1 400:1,4:3 D-
Sub), mepconanbHEII KOMIBIOTEP B cocTaBe ¢/6mok/Core
J7-4770  (3.4)/H87/SYGA/HDD  500Gb, wmoHHTOp
JKK"20"Bencl.xnaBuar ypatmsims, mnpuatep Canoni-
SENSYSMF3010, pH-metp pH-150MU ¢ roc.moBepkoii,
cucteMusiii 610k 1K (775), mkad cynmursnsiii LOIPLF-

5. LinuxOpenSUSE 12.3
(x84_64) GNUGeneral-
PublicLicense
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25/350-GSl, 310X 310x310 MM
0/BEeHTWIIATOPA.HEPIK.CTANb LU(PPOBOH KOHTpOJEp), KO-
JIMYECTBO TOocanodHbIX MecT — 10.
JlaGopaTopus Ne 416

ATOMHO-a0COPOIIMOHHEIA  CIEKTPO(YOTOMETP  MO-
nens AA-7000, pupmer "Human3y"”, SnoHus, 6amioH c
renueM Mapku A — 2 mr, BeHtunarop BEHTC 100
BKMu/*1/, ra3oBBIii XpoMaTO-Macc-CIIEKTPOMETP MO-
nens GCMS-QP 2010PIUS, xommberoTep B coCTaBe: CH-
CTEMHBII OJIOK, MOHUTOp, KJIaBHATypa, MBIIIb, KOHHIIN-
onep QUATTROCUMA QV/QN-F12WA, noytOyk FuU-
jitsuLifebooKF530 IntelCorei3-330M/4Gh/500Gh/ DVD-
RW/BT/15.6"/Win7HB+0ffice, mepcoHanbHbIi KOMIbIO-
tep B kommiekre HP AiO 20"CQ 100 eu (MOHOOJIOK),
anektporumTka Irit IR-8200,1500BT nquamerp koHpopku
185MM.
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MHUHOBPHAYKU POCCUN

[Tpunoxenne Ne 1

®I'BOY BO «BAILIKMPCKUIM I'OCYJAPCTBEHHBIN YHUBEPCUTET»

XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JucuuIuHbl [lepconanbHble KOMIBIOTEPHI B XUMUHU Ha 5-6 ceMecTphl

oyHas popma o0yueHust

Buj padorsl O6nem mmcun-
MJIMHBI
O6mas TpynoemkocTs aucturuiabl (3ET / gacoB) 216/6
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOTy ¢ MIPENo aBaTesIeM: 103,2
JIEKLUH 34
MPAKTUYCCKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 68
Opyrux (TpymroBasi, MHAWBUAYaJIbHasE KOHCYJIBTAIIUS U WHBIC BHIIBI
y4eOHOM NeATENLHOCTH, MPEIyCMaTPUBAIONINE PadOTy OOYYaIOIIMXCS C
npenoaaBatenem) (OKP) 1,2
Y4eOHbIX 4acOB HAa CaMOCTOSATENIbHYIO paboTy obydatomuxcs (CP) 78
YuebHbIX 4acoB Ha MOJITOTOBKY K JK3aMe-
Hy/3auery/auddepennrposannomy 3ayety (KoHTpoib) 34,8

®opma(bl) KOHTPOJIS:

Dk3aMeH B 6 ceMecTpe
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dopma U3ydeHHUs] MaTepUaJIOB: JIEKIUH, TPaK-
TUYECKHE 3aHATHUS, CEMUHAPCKUE 3aHATHS, J1a-

OcHOBHAA ¥ JOIOJHU-

3amauusd o ca-

®opma TeKyliero
KOHTPOJIS yCIIeBae-

2| Towa ncorepmane | OPTOPISE DS covoeroetinpora. | Yt IS DS | e | 0T (S
paboTe CTy/IeHTOB )
(HOMepa U3 crucKa) paboThI, KOMIIBIO-
TEpHbIE TECTHI U T.II.)
JIK I1P/CEM JIP CP
1 2 3 4 5 6 7 8 9
5 cemectp
1. Camocrosarensroe | JlabopaTopHbie pa-
Beenenue. Knaccugu- W3yYeHHE PEKO- | OOTBI, KOHTPOJBHEIE
Kalusi BbIYHCINTE b- MEH/IyeMO# oc- | pabOTHI, TECTHPOBA-
HBIX METOJI0B HOBHOH W JIOTIOJN- | HUe, NOKJIamd, pede-
[Ipeamer MUCHUTITHHBL. HHUTEJTbHOM JTUTE- par, TPYIIOBKIE U
HPHMeHeHHeuMeTOHOB paTypsl, BBINOJ- UHIUBHYyaJIbHbIE
TCOPETHICCKON XUMHUH B HEeHUe Jrabopa- TBOPYECKHE 3a]1a-
PCIICHAN HPAKTHICCKUX TOPHO# pabOTHI, | HHUS; KOMIUIEKT TH-
sajad. Betsu TeopeTy- MOJrOTOBKA K JK- MOBBIX 3a/1a4
YEeCKOW XUMHU H perlia- 3aMeHy
eMBI€ C UX TIOMOIIBIO
3amayu. B3aumMocBs3b
MEXIY pa3IHdHBIMU 9 5 2 [1-5, 12, 15]

HaIPaBJIEHUSIMU TEOpE-
THaeckoi xumun. Kpat-
Kas XapaKTepUCTUKa Me-
TOJIOB MOJIEKYJISIPHON
JMHAMUKH, MOJIEKYJISp-
HOW MEXaHMKH, KBaHTO-
BOI XUMUU, MOJIEKYJISIP-
HOTO MOJIETTUPOBAHUS U
xeMmouH(popmatuku. J{o-
CTOMHCTBA, HEJJOCTATKU
9TUX METOJ0B. ,IX BO3-
MO>KHOCTHU B PEILICHUU
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MpaKTHYECKUX U PyH-
JAMEHTAIbHBIX 3a/1a4
OpPraHUYECKOU U HEOP-
FaHUYECKOW XUMUHU.
BreruncnurensHas Xumus
KaK CIoco0 NMpoBeAECHUs
XUMHUYECKUX UCCIIEN0-
Banuil. Tunoskle 3agaun
BBIYHUCIUTEILHON XH-

Onpenenenue. Hayu-
HbI€ HaIlpaBJICHUS,
00BEINHIEMBIE XUMO-
nH(pOpMAaTHKON. XeMO-
1 OuonHpopmMaTHKa B
pEIIIEHUN OCHOBHBIX
3a1a4 pusnueckon op-
raHUYeCKON XUMUHU.
[TonsiTre o Moaenupo-

BaHUU «CTPYKTYpa-
CBOMCTBO» U «CTPYKTY-
pa-aKTUBHOCTBY B X€-
MouHpopmaTuke. NH-
JYKTUBHBIN U IEIYK-
THUBHBIN MOJXO/bI B
XxeMo- 1 buonHpopma-
tuke. Llenu, npecieny-
eMble XeMOouH(popMa-
TUKOM.

[1-2, 7, 12]

MHUHU.
Camocrosrensroe | JlabopaTopHbie pa-
XemMonH(popmaTHKa U3y4€HUE PeKO- | OOThI, KOHTPOJbHbIE
KaK HayYHasd IUCIH-
IJIMHA

MEHJIYEeMOMU OC-
HOBHOMU M JIOMOJI-
HUTEILHOH JIUTE-
paTyphl, BHITIOJ-
HeHue Jabopa-

TOPHOM paboTHI,
MOJrOTOBKA K JK-
3aMEeHY

paboThl, TECTHPOBA-
HUe, ToKIa, pede-
par, TpyInmoBbie U
VHIUBHUTyaJIbHBIC
TBOPYECKHE 33/1a-
HUSI; KOMITJIEKT TH-
MOBBIX 3a/1a4
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MounekyasipHas Me-
XaHUKA B PellIeHUuMn
HAYYHBIX 33/1a4
MonexyinsipHas Mexa-
HUKa KaK METO/] pacue-
Ta TEOMETPHUU U SHEP-
ruu MoJiekyd. [pe-
HMMYIIECTBA U HEMO-
CTaTKU 3TOTO METOJA.
[TonsiTue «cunoBoe mo-
JIe» B BBIYMCIUTEIBHOMN
xuMuu. MetoJ crio-
BBIX ITOJIEH KaK METO/I,
peanu3yronmi OCHOB-
HYIO UJEK0 MOJIEKYJISAP-
HOU MexaHukH. Pacuer
MOJIHOM SHEPTUU MOJIe-
KYJIbl U €€ SHEepreTuye-
CKHUX COCTaBJISIOLIUX.
Casi3bIBaroNINE U He-
CBSA3BIBAIOILIAE B3aUMO-
JEHCTBHUS B MOJIEKYJax.

[1-2, 5]

JlaboparopHbie pa-
00TBI, KOHTPOJILHBIE
paboThI, TECTHPOBA-
HUe, noKia, pede-
par, rpyImnoBbie U
WHIUBHUIyJIbHBIC
TBOpPYECKHE 33]1a-
HUSI, KOMILICKT TH-
MOBBIX 33724

MouJiekysipHas Q-
HAMMKA B pelIcHUHU
HAYYHBIX 33/1a4
TeopeTnueckue ocHO-
BBl METOJ1a MOJIEKYJISAP-
HOW nuHamuku. lIpen-
CTaBJICHUE MOJIEKYJI
OPraHUYECKUX COEU-
HEHHUM B METOJe MOJIe-
KYJSIPHOW TMHAMHUKHU.
MexaToMHBIE B3aUMO-
JIEUCTBUSA U CyMMapHbIE

[1,9]

CaMOCTOSTENIbHOE
U3YYEHUE PEeKO-
MEH]IyeMOM oc-

HOBHOH U OMOJI-

HUTEJIbHOM JIUTE-
paTypbl, BBITNOJ-
HEeHHe J1abopa-
TOpPHOU PabOTHI,

MOATrOTOBKA K DK-

3aMEeHy

JlaGoparopHbie pa-
0OTbI, KOHTPOJIbHBIE
paboThI, TECTHUPOBA-
HUe, ToKnal, pede-
pat, TpymnmnoBbie U
WHIUBUAYyaIbHBIE
TBOpUYECKHUE 33]1a-
HUS, KOMILJIEKT TH-
IOBBIX 3a/1a4
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CWJIBI B MOJIEKYJIaX B
METO/IE MOJIEKYIISIPHOU
nuHamMukd. Pacuer
9BOJIIOLIMM MOJIEKYJISAP-
HBIX CHCTEM, a TAaK¥Ke
TPAEKTOPUU UX JIBUKE-
HUA BO BpeMeHH. Jlo-
CTOMHCTBA, HEAOCTATKU
3TOTO0 METO/1a, €ro BO3-
MOYHOCTH B PEILICHUN
MPaKTUYECKUX U PyH-
JAMEHTAJIbHBIX 3a/1a4
OpraHUYEeCKON U HEOp-
TaHUYECKON XUMHH.

Crnoco0bl npeacranJie-
HHUS XUMHYECKHX CO-
eIMHEeHM i B BBIYHCJIH-
TeJbHOU XUMMH
[TonsiTHE «XUMUYECKOE
npocTpancTBo». OCHOB-
HBIE CIIOCOOBI IMPEICTaB-
JICHUSI XUMUIECKUX CO-
eIMHEHMH (CTPYKTYpHAas
¢dhopmyna, OpyTTO-
(hopmyna, TpUBHAIEHOE
Ha3BaHHE, HA3BaHHE B
COOTBETCTBHH C HOMEH-
knatypoit UFOITAK).
I'padbr 1 BexTOPHI He-
CKPHIITOPOB) KaK CITOCO-
OBl TIpe/ICTaBICHNUS MOJIe-
KYIIL.

[ToHsiTHE MOJEKYISIPHOTO
rpaga B TeopeTHYecKOn
XUMUH. MoNeKynspHo-

rpa¢oBoe mpeAcTaBIeHIE
OpPraHNYeCcKUX MOJIEKYI.

10

[1-2]

CamocTosATeIRHOS
H3Yy4YEHUE PEKO-
MEHIYEMOM OcC-

HOBHOMU M JIOMOJI-

HUTEJILHOH JIUTE-
paTyphbl, BBITIOJ-
HeHue jJabopa-
TOPHOM pabOTHI,

MOJArOTOBKA K JK-

3aMeHy

JlaGoparopHnsie pa-
OOTBI, KOHTPOJIHHBIC
paboTHI, TECTUPOBA-
HUe, ToKIa, pede-
par, TpyIoBbIE U
WH/IUBUyaJIbHBIC
TBOpYECKHE 3312~
HUS; KOMITJICKT TH-
MOBBIX 33124
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OnucaHue CTPYKTYp XU-
MUYECKUX COCAMHECHUN C
WCTIOJIb30BaHUEM BEKTO-
POB MOJIEKYJIAPHBIX JIi€-
ckpuntopos. Ilonsarue
ACCKPUIITOPA B BbIYUCIN-
TeNnbHON XuMuu. Tpebo-
BaHUs, IPUMCHACMBIC K
MOJIEKYISIPHBIM JECKPUII-
Topam. JKenaTenmbHbIE
XapaKTePUCTUKU JIe-
ckpuniropa. CoBpeMeH-
HbIE KJIaCCH(DUKAIIH JIe-
ckpurnropos. 1D-4D-
neckpuntopsl u 1D-4D —
MpEeICTaBIICHHS MpOJIe-
KYJ B BBIYHCIUTEIHHON
xumMuu. Pacuer mep cxon-
CTBa XUMHUYECKUX COENIH-
HEHUI Ha OCHOBE pa3-
JUYHBIX THTIOB METPHUK
(3KBKJIMTOBO, MAHXITTCH-
CKOE PaccTOsIHHE, pac-
crosinie MaxanaHoouca,
MUHKOBCKOTO H T.II.),
ko durnuenta Taanmo-
to, [laiica, Kapbo, TBep-
CKOTO U T.JI.
Knaccudukamnms npen-
CTaBJICHUN XUMHUYIECKUX
COCIIMHEHUH B 3aBHCUMO-
CTH OT MX OpPTaHU3aIluU
(mHeiHOE, TIpencTaBIe-
HUS MOJIEKYJISIPHBIX Tpa-
(hoB, TpEXMEpHEIE U Ye-
TBIPEXMEPHBIE TPEICTaB-
nenwst. [lorsiTHe «MaTpH-
1a CBsizeil», «MaTpuia
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pacCTOsSHUI, «MaTpULa
CMEKHOCTH», CTPYKTYPBI
Mapkyiia, Z-MaTpuiia B
BBIYHMCIUTEILHON XUMUH.

CranaapTHble 00MeHHbIE
¢opmaTs! paiisioB B BbI-
YUCIANTEJIbHON XUMUM
CoBpeMeHHbIE TPeOOBAHHMS
K CTaHJapPTHBIM OOMEHHBIM
¢dbopmartam ¢aitios. Kiac-
cu(UKAIMS CTAaHIAPTHBIX
0OMEHHBIX (hopMaToB (aii-
qoB. ®opmater MDL, SDF,
RXN, RDF, Sybyl mol2,
PDB, CML, ux gocrouns-
CTBa, a TAK)Ke OPraHUYCHMUS,
COBMECTUMOCTB C COBpE-
MEHHBIMU KOMITBIOTEPHBIMH
IporpaMMaMy U MaKeTaMH
nporpamm. Konsepramus
MEXy pa3iIuuHbIMU IIpes-
CTaBJICHUSIMU MOJIEKYJT B
BBIYHCITUTEIBHON XUMHHU U
BO3HHUKAIOIIUE TIPH 3TOM
ocHOBHbIE rpobiiemsl. [Ton-
XOIBI U1l aBTOMATHYECKOH
koHBepTarmu 2D-cTpykTyp
B 3D. Ilporpammsr 1uist aB-
TOMaTHYECKOH KOHBEPTALIMU
MEXTy pa3IuIHbIMU IpeJ-
CTaBJICHUSIMH MOJIEKYJT U
OCHOBHEBIE TPeOOBaHUS K
HHM.

10

[1-2, 13]

CaMOCTOSTEIIFHOE
U3y4YEHUE PEKO-
MEHJIYEeMOM OC-

HOBHOH U JIOIIOJI-

HUTEJIBHOH JINTE-
paTypsbl, BBITIOJN-
HeHue Jabopa-
TOPHOI paboTHI,

ITOJITOTOBKA K K-

3aMEHY

Jlaboparopubie pa-
00TBI, KOHTPOJILHBIC
paboThl, TECTHPOBA-
HUe, ToKia, pede-
par, TpyImoBbIE U
WHIUBHUIyaJIbHBIC
TBOpPYECKHE 33]1a-
HUS; KOMITJIKT TH-
MOBBIX 33724

Xumuuyeckue 0a3bl JaH-
HBIX
OOmue cBeneHus o bazax
JaHHBIX. KOMIIOHEHTBI
HH(GOPMAIIMOHHON CHCTe-
MBI (IPUJTIOKEHHUS U CH-
cTeMbl 0a3 AaHHbIX). Op-

[2, 8]

JlaboparopHsbie pa-
OO0TBI, KOHTPOJILHBIE
paboThI, TECTHPOBA-
HUe, TOKJaj, pede-
par, rpymnmnoBbie U
VHIUBHUTyaJIbHBIC
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TraHu3alusa I/IH(l)OpMaHI/IOH—

TBOPYECCKUC 3a1a-
HOil cucreMsl. [lonsATHE 0 HUSA; KOMIUIEKT TH-
KapTpUJDKE TaHHBIX U ME- MOBBIX 3a/1a4
TajgaHHbIX. Tumel 6a3 naH-

HBIX (MepapXuyeckast CH-
cTreMa, 0a3bl TaHHBIX CeTe-
BOTO THIIA, PEJISILIUOHHEBIE
0a3bl JaHHBIX).
Tunel 6a3 TaHHBIX 10 JH-
refro (JIuTepaTypHbIE,
¢akrorpaduyeckue,
CTPYKTYpPHBIE).
Bunel ctpykTypHOro no-
HCKa B Pa3IUYHBIX XUMH-
Yyeckux 0a3ax JaHHBIX (I0-
HCK TI0 CTPYKTYypE, OA-
CTPYKTYpe, HaJICTPYKTYpE,
T10 1OJI00UI0).

HToro 3a 5 cemecTp 18 - 36 38
6 cemectp

PerpeccuoHHbIii aHATU3 CamocrosrensHoe | JlabopaTopHbie pa-
u QSPR/QSAR- U3ydeHHE PEKO- | GOTBI, KOHTPOJILHBIE
MOJC/IMPOBAHUE HA €10 MEHAYyeMOM oc- paboThl, TECTHPOBA-
OCHOEE HOBHOM U JI0N0NI- | HHE, J0KIam, pede-

OKCHEPUMEHT, IIPOCTPAH- o

HUTEJILHOM JINTE- paT, TpynmoBbIe U

CTBO BBIOOPKH U pe3yiib-

Tat, CTATHCTHKA H BePo- paTypsl, BBIIOJ- WHJUBUIyaJIbHbIE
IIBITAHUHN. 3aKOH OOJIBLIITNX TOpHOﬁ pa6OT]i>I, HUSL; KOMIIJICKT TH-
ancen. LlentpanbHas mpe- 8 — 10 15 [1-2, 6, 14-16] MOrOTOBKA K JK- MOBBIX 3a7a4
nenbHas Teopema. Coop u 3aMeHy
aHaau3 nqaHubeix. CxkaTue

JaHHBIX.

ITonsaTHE «pErpecCHOHHBIN
aHaym3y». O0IUe MPUHITH-
bl TIOCTPOEHHUSI PErPeECCU-
OHHBIX Mojeneil. [Tpuniu-
MHUAJIbHBIE OTIIMYHS MEXKIY
SAR QSPR/QSAR-
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MozensiMu. Pacuer u ¢u-
3UYECKUI CMBICT perpec-

CHOHHBIX KO3 (PHULINEHTOB.

[MocTpoenue perpeccruoH-
HBIX MOJIEJIEH, OIUCHIBA-
FOIIUX KOJTUYIESCTBEHHYIO
CBSI3b «CTPYKTYpa-
CBOMCTBO» U «CTPYKTypa-
aKTUBHOCTBLY» W KPUTEPUU
HX aJICKBaTHOCTH (MOJIEIH
QSPR/QSAR). F-
CTaTHUCTHKA B PETPECCHOH-
HOM aHayu3e. JTarbl pe-
IPECCHOHHOr0 aHaIn3a
MIPU TIOCTPOCHUH Perpec-
cuoHHBIX Mozenei. Oc-
HOBHBIC TPeOOBaHUS K pe-
TPECCHOHHBIM MOJIEIISIM.
[TakeTs! mporpamm asis
00pabOTKN UCXOTHBIX
JaHHBIX, pacyeTa pasHbIX
THTIOB JIECKPUTITOPOB U
moctpoerust QSPR/QSAR-
MOJIEJIEH.
[Ipeno6paboTka TaHHBIX
repe] MOCTPOSHUEM
QSPR/QSAR-Mozeneii.
Marematudeckas mpeaoo-
paboTKa TaHHBIX.
Kpatkast xapakrepructruka
1D-6D-meTonoB Moaenu-
poBanust QSAR.

MeToabl MAIIMHHOTO
o0y4eHuUs1, HCIOJIb3Y-
eMBbIX JIfl I0CTpoe-

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

CamocTosTenTbHOE
U3Y4eHHE PEKO-

JlaGopaTopHsble pa-
00TBI, KOHTPOJIbHBIE

10 MEH/1yeMoii oc- | paboThl, TECTHPOBA-

Hust SAR-n 10 HOBHOM U JIOTIOJI- | HUE, A0KIa, pede-
QSPR/QSAR- HUTEJIBHOM JINTE- | paT, TPYNIOBbIE U
MojeJiei paTypsl, BBITNOJ- VH/IMBUyaJIbHBIE
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MHoOxecTBEeHHas JIN-
HelHas perpeccus. Me-
TOJ, YaCTHUYHBIX
HaMMEHBIINX KBaJpa-
TOB. Meroa Onukaii-
mux cocenen. Mckyc-
CTBEHHBIC HEHPOHHBIE
cetu. MeTo1 OOpHBIX
BEKTOPOB.
JlepeBps IpUHATHA pe-
1109312078
JoctouncTBa u HEO-
CTaTKH 3TUX METOJIOB.

HeHue Jabopa-
TOPHOH paboThI,
MOJIrOTOBKA K JK-

3aMEeHy

TBOPYECCKUC 3a1a-
HUA; KOMIIJICKT TH-
IIOBBIX 3aJa4

10.

MonekyJsipHO€e Mo/ie-
JIMPOBaHMe € UCHOJb-
30BaHHEM MeT0/Ja MO-
JIEKYJISIPHOT0 JOKHUH-
ra
CyTb MeTO1a MOJIEKY-
JSPHOTO JOKHUHTa. AJl-
TOPUTMBI MOJICKYJIISP-
HOTO JIOKWHTA U IPO-
IrpaMMHBIE MTAKEThl, pe-
QJIU3YIOILIUE 3TOT Me-
toA. Buner metooB
MOJIEKYJISIPHOTO J0-
KHMHTa U UX UCIOIb30-
BAHUE B PEILICHUU NIPHU-
KJIQJHbIX 3a/1a4.
Coueranne meToa MO-
JEKYJISAPHOTO TOKUHTA
C IpyrMMH METOJAMHU
MOJIEKYJISIPHOTO MOJIe-
JIMPOBAHUS.

12

15

[1-2, 9-11]

JlaGoparopusie pa-
OOTBI, KOHTPOJIHHBIC
paboTHI, TECTUPOBA-
HUe, ToKIa, pede-
par, TpyIIoBbIE U
WH/INBUyaJIbHBIC
TBOpYECKHE 33]1a-
HUS; KOMITJICKT TH-
MOBBIX 33724

Hroro 3a 6 cemecTp

16

32

40
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Bcero uacos:

34

68

114

44



PeliTUHI — IJIaH JHCHUTIIIHHBI

HCpCOHaJ'ILHLIe KOMIIBIOTEPBI B XUMUHN

[Tpunoxenne Ne 2

Hanpasnenne/ cnenuansHocts 04.05.01 dynnamenTanbHas ¥ MpUKIaAHAS XUMUS

Kypc 3, cemecTpbl 5-6

Bumpl yueOHOW AEATEIEHOCTH CTYICH- bann 3a xon- qfl 10 38-
TOB KpETHOE 3aJ[aHue JIAHH 38 ce- baet
MecTp
Munumanbabiit | MakcumanbHbIN
Monynsb 1
Texymuii KOHTPOIb
1. JlaGoparopHbie paOOTHI 1,25 8 0 10,00
e : :
Tunossle 3agayu 1,00 5 0 5,00
4. Pedepar /moxian 5,00 1 0 5,00
Py0eskHbII KOHTPOJIbL
1. Tect Ne 1 (110 mpakTHKe) 15,00 1 0 15,00
Monyns 2
Tekyuuii KOHTPOJIb
1. JlaGoparopubie paboThI 1,25 8 0 10
e s :
3. Pedepar /moknan 5,00 1 0 5,00
Py6esxHbIi KOHTPOJIb
1. Tect Ne 2 (110 mpakTHKe) 15,00 15,00
2. KontponbHas pabora 20,00 1 20,00
HocemaemocTs
1. IToceleHue IEKIUOHHBIX 3aHATHI -6,00
2. INocernieHue NpaKTUYECKUX (CEMHHAPCKHX, Ta00PaTOPHBIX) 3aHATHIA -10,00
[oompureabHbIE GAIIbI
VYuacTtue B oMMIIAagax 1,00 0 1,00
VY4actue B KOHGEPEHIUIX 2,00 0 2,00
[TyOnuKaius Te3UCOB 3,00 0 3,00
[Ty6nukanus crareit 4,00 0 4,00
Hroro 10
HTOroBbIii KOHTPOJIb
DK3aMeH 0 30,00
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