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Cnucok AOKYMEHTOB U MaT€pUuajaoB

1. TlepedeHb MIaHUPYEMBIX PE3YJIbTATOB OOYYEHHUS MO JUCHUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMHU B 00pa30BaTEIbHOM MPOrpaMMe HHANKATOPAMH JOCTUKEHHS KOMITETEH-
805051

2. llenp 1 MecTO TUCUUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMBbl

3. Cogepxxanue paboueil mporpamMMel (00beM JUCHUIUIMHBL, TUIIBI U BUIbI y4eOHBIX 3a-
HATHH, y4eOHO-METOInYECKOe 00ecIeueHne CaMOCTOSTEIbHOM pabOThl 00YYarOIINXCS )

4. ®oHJ OLUEHOYHBIX CPEICTB MO JUCLIUTUIAHE

4.1. IlepedyeHb KOMIETEHIIMI U UHAUKATOPOB JOCTUKEHHSI KOMIIETEHI[HI ¢ yKa3aHUEM CO-
OTHECEHHBIX ¢ HUMH 3aIUIAHUPOBAHHBIX PE3yIbTaTOB 00ydeHus mo aucuuminae. Onuca-
HUE KPUTEPHUEB U LIKAJ OLIEHUBAHUS PE3YyIbTATOB O0YUYEHHUS MO TUCIUIUINHE.

4.2. TunoBble KOHTPOJIbHBIC 33aHUS WIN UHBIE MaTEpUaIbl, HEOOXOAMMEBIE [ OIICHHUBA-
HUS pe3yNIbTaTOB 00YYEHHUS MO JTUCHUIUIMHE, COOTHECCHHBIX C YCTAHOBICHHBIMU B 00pa3o-
BaTEJILHOM MMpOrpaMMe MHANKATOPaMH JOCTH)KEHHUSI KOMIIETeHIMA. MeTonndeckue MaTepu-
aJlbl, OMPEIeISIIOIINE MPOLIEYPhl OLICHUBAHUSI PE3YJIbTaTOB O0yUYEHUS MO AUCIUILTHHE.
4.3. PeWTHHT-TUIaH TACITUTUTHHBI

5.  YuebHO-MeToauuecKoe U HHPOPMAIMOHHOE 00ecTIeYeHUE TUCITUTUIUHBI

5.1. IlepeyeHb OCHOBHOH W JTOMOJIHUTEIbHOW Y4EOHOH JIUTEpaTyphl, HEOOXOAUMOMN IS
OCBOGHUS JUCIUILITUHBI

5.2. IlepeuyeHs pecypcoB HHGOPMAIMOHHO-TEIICKOMMYHHKAITMOHHOH ceTn «HTepHeT» 1
MPOrpaMMHOT0 obecreyeHus, HeOOXOIUMBIX ISl OCBOCHUS JUCIMILTUHBI, BKIIOYAs MPO-
deccnonanbHble 0a3bl JAaHHBIX U HH()OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

6. MarepuanpHo-TexHHUECKas 0aza, HeoOXoauMas AJis OCYIIECTBICHUS 00pa30BaTEllb-
HOTO TIpoIiecca 10 TUCIHUIINHE
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1. IlepeuyeHb MUIAHUPYEMBIX Pe3yIbTATOB 00y4eHHsI N0 JMCIUIIIHHE, COOTHECEHHBIX € yCTa-
HOBJICHHBIMH B 00pa30BaTe/IbHON NPOrpaMMe HHANKATOPAMH JOCTHKEHUSI KOMIIeTeH-

107071

[To uToraM 0CBOEHUS TUCITUTUTMHBI 00 YJArOIIUNICS JOKEH JOCTHYD CICAYIONINX PE3yIbTaTOB 00Y-

YCHUI.

Karero-
pus
(rpymma)
KOMIIe-
TEeHIMIi
(npu
HAJIHYHH
OIIK)

®dopmupyemMasi KOMIe-,
TeHUus (C yKazaHueM
KO0/12)

Ko m HauMeHoBaHMe MHINKA-
TOpa AOCTHKEHHUs KOMIeTeHIHH

Pe3yabTaThl 00yyeHus 10 AMCUMILIMHE

[Ipen-
CTaBJICHHE
[pe3ybTa-
TOB  TIPO-
(eccro-
HaIbHOU
mesITeIh-
HOCTH

IIK-5.  Cnocobno-
cmblo npuobpemams Ho-
Bble 3HAHUsL C UCNOIL30-
GaHueM  COBPEMEHHUbIX|
HayuHbLIX  Memo0o8 U
enadenue  umMu  Hda|
yposHe,  HEOOX0OUMOM
0151 peuwieHus  3a0ad,
LUMEIOWUX — eCMeCcmBEeH-
HOHAYYHOE COOePIHCaHUE
1 BOZHUKAIOWUX NPU Bbl-
noiHenuu  npogheccuo-
HaIbHBIX DYHKYULL

IIK-5.1. 3uamo ocroenble co-
8peMmenHble HAYYHble MemOoObl

3HaTh: OCHOBHBIC COBPCMCHHBIC
HaYy4YHBIC MCTObI

1IK-5.2. 3uame npunyunovl
NPUMEHEHUsL COBPEMEHHBIX
Memo008 8 HayKe

3HaTh: MNPUHOUIIBI ITPUMCHCHU S
COBPECMECHHBIX METO/I0B B HAYKE

1IK5.3. Ymemsv ycmanasnu-
6amb He0OX00UMOCMb NpUMe-
HeHUsl ONpeOeleHHbIX HaAYY-
HbIX Memo008 05l peuleHust
KOHKDEMHbIX 3a0ay

YMeTh: ycTaHaBIMBAaTh HEOOXOA
IMTIUMOCTh TPUMEHEHHS OIpPEIEIICH-
HBIX HAYYHBIX METOJIOB VISl PELICHUS]]
KOHKPETHBIX 3a/1a4

1IK5.3. Ymems ycmanagnu-
8aMb 83AUMOCEA3L MEHCOY
KOHKPEmHO peuiaemou npax-
Mmu4eckol npogeccuoHaIbHOU
3a0aueti u NPUMeHAEMbIMU
COBPEMEHHBIMU HAYYHBLIMU
Memooamu

YMeTh: yCTaHaBIMBATH B3aUMO-
CBSA3b MEXY KOHKPETHO peliacMoin
MPaKTUIECKOW MpodhecCHOHATHHOU
3ajaued U IPHUMEHSEMBIMH COBpE-
MEHHBIMU HayYHBIMHU METO/IaMU

IIK5.4. Brademv ocrHoeHbiMu
COBPEMEHHBIMU HAYYHLIMU
Memooamu

Brnanetb: OCHOBHBIMH COBpE-
MEHHBIMU Hay4YHBIMU METOAAMHU

1IK5.5.Braoemv npunyunamu
aghghexmuenozo ucnonrv3osa-
HUSL UMEIOWUMUCS HAYYHBIX
Memooos

Bnagers: mpunumnamu s¢dex-
TUBHOTO MCIIOJIb30BaHUSI UMEIOUIH-
MUCSI HAyYHBIX METOJIOB




TOB

TIpen-

CTaBJICHUE
[pe3yibTa-

po-

(deccuo-
HaJIbHOM
ImesiTeNnb-
HOCTH

I1IK-6. Bnanenuem
COBPEMECHHBIMUA KOMITb-]
IOTEPHBIMUA TEXHOJIOT U
SIMU TIPH TUTAHUPOBAHHH
MCCJICIOBAHUM, TTOJTyYe-
HHUEe M 00paboTKa pe-

3YJIbTATOB HAayYHBIX]
DKCIICPUMEHTOB, cOope,
00paboTke, XpaHEHHUH,

MIPEACTaBICHUN U Tepe-
naye HaydyHOW HH)OP-
Manuu

IIK-6.1. 3namo coepemen-
Hble cmanoapmuvle npoghec-
CUOHATIbHBIE KOMNbIOMEPHbLE,
mexHonocuy  NIAHUPOBAHUS
uccie008anuil, NONYYeHUs U
oopabomku pe3yibmamos
HaYYHbIX IKCHEPUMEHNOB,
coopa, obpabomku, Xpaneruu,
npedcmasieHuu U nepeoave
HayuHou uHopmayuu, Me-
Mmoovl U NOHAMUUNBIL aANNa-
pam, Ha komopwix bazupyemcs
paboma smux memooos, 803-
MOJICHOCIMU U 02PAHUYEHUsL 8

npuMeHeHuu KOHKDEemHbIX|
CMAaHOapmHuulx  npogeccuo-
HAIbHBIX — NpU  pearuzayuul

HAYYHBIX UCCIe008AHUL

3nams: cospemennvle cmanoapm-
Hble npogeccUoHalbHble KOMNbIO-
mepHble MexHON02UU NIAHUPOBAHUSL
uccne0o8anuil, NOIyYeHus u oopa-
OOmMKU pe3yIbmamos Hay4HblX IKC-
nepumenmos, coopa, 0opabomxu,
XpaHeHuu, npeodcmaegieHuu u nepe-
daue Hay4HOU UHoOpMayuu,; me-
Moowbl U NOHAMUUHBLI ANNApam, Ha
Komopuwlx bazupyemcs paboma
IMUX MEMOO08, BOZMONCHOCTNU U
02paHudenus 8 NPUMEHeHUU KOH-
KPEemHblX CIMaHOapmHvix npogheccu-
OHANILHBIX NPU Peanu3ayuu Hayy-
HbIX UCCNe008aAHUL

1IK-6.2.Ymems ucnonvso-
6ambv  COBpeMeHHble  CMAH-
Oapmuvie npogeccuoHaIbHble
KOMNbIOMEPHLIE  MEXHOI02UU,
NIAHUPOBAHUSL UCCTEO08AHUI,
nonyuenus u o0bpabomku pe-
BYILIMAMO8 HAYYHBIX IKCNEpPU-
\menmos, coopa, obpabomku,
panenuu, npedcmasnenuu U
nepeoaue HAyyHOU UHDOPMA-
yuu

Ymemow: ucnonvzosamo cospemen-
Hble cmanoapmmuvle npogheccuo-
HalbHble KOMNbIOMEPHbLE MEXHOIO0-
Ul NAAHUPOBAHUS UCCTE008AHUL,
noaydenus u 0bpabomku pe3yioma-
MO8 HAYUHBIX IKCHEPUMEHIMNO8,
cbopa, obpabomku, xpaneHuu,
npeocmasieHuu u nepeoade Hayy-
HOU uHopmayuu

IIK-6.3.Bnademsv  Hagbi-
Kamu pabomsl ¢ UCNOBL306A-
HUuemM  COBPEMEHHbIX — CMaH-
0apmublX NpogheccuoHaIbHbIX]
KOMNbIOMEPHLIX  MEXHOI02UT,
NIAHUPOBAHUU UCCTEO08AHUI,
nonyuenus u 0b6pabomku pe-
B3YIbMAMO8 HAYYHBIX IKCNEepU-
\menmos, coopa, obpabomku,
xpanenuu, npedcmasnenuu U
nepeoaue HAyYyHOU UHDOPMA-

yuu

Braoemv: nasvixamu pabomei c uc-
NOIb306AHUEM COBPEMEHHBIX CIAH-
0apmuwixX NPopeccuoHaIbHbIX KOM-
NbLIOMEPHBIX MEXHON02ULL NIIAHUPO-
BAHUU UCCTIEO08AHULL, NOJYYEeHUs U
06pabomxu pe3yibmamos HayuHvLx
9KCnepumenmos, coopa, oopa-
bomKu, XpaneHuu, npeocmasieHuu y
nepeoaue Hay4HoU UHGoOpMayuu

2. Hleaun u MecTO AUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbl

Jucuummuna b1.B.JIB.02.01 «IlepcoHabHbIE KOMIIBIOTEPBI B XUMUN» OTHOCUTCS K JUCLIUILINHE
o BeIOOpY "yactu OIl, popmupyemoii yuacTHukamMu 00pa3oBaTeNIbHBIX OTHOCHHH.
JucuunimHa usydyaercst Ha 3 Kypce B 5 u 6 cemecTpax.

HCJ'ISIMI/I OCBOCHUA NUCHUITIINHBI ((HepCOHaIII)HBIe KOMITBIOTCPBI B XUMUN» SABJIIAIOTCA:

OCBOCHHE METOJIOB MATEMaTHUECKOT0 MOJECIMPOBAHMS IPU U3YYEHUH 00BEKTOB pa3IMYHON

IIPUPOJBI.

NepBOHAYAIbHOE 03HAKOMIIEHHUE CTY/IEHTOB C PSIZIOM OCHOBHBIX BBIUMCIUTEIBHBIX METOJIOB,
MPUMEHSIEMBIX MIPH petieHnH (pU3NUecKux 3ajad u npu o0paboTKe JaHHBIX SKCIIEPUMEHTA,
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crocobaMu MX ONTUMATBHOW pealn3alvi Ha KOMIBIOTEPE, OIEHKAMHU MOTPENIHOCTH pe-
3yJbTaTa MPOBOJAUMBIX PACUETOB.

Jli1 OCBOEHHUS AMCHUILUINHBI HEOOXOIMMBbI KOMIIETEHIIMU, CPOPMUPOBAHHBIE B pAMKaX W3y4EHUS
crenyomumx auciuming: «Madpopmatukay, «O0mas XuMus» «AHaIUTHYECKas XUMUA» «Opranuye-
cKasi Xumusy, «HoCTpaHHBIN A3BIKY.

3. Conepxanue padoyeii nporpaMmbl (00beM AUCUUIIUHBI, THNILI M BUbI Y4eOHBIX 3aH-
THIil, y4eOHO-MeToIn4ecKoe o0ecrnedyeHue CaMoCTOATeIbHOH padoThl 00yYAKOLINXCS)

Coneprxanne paboueli mporpammsl npeactasiieHo B [Ipmioxenun Ne 1.



4. @DoHJ O1LIEHOYHBIX CpPpEaACTB IO TMCHUIIJINHE

4.1. IlepevyeHb KOMIIETEHIUI U HHAUKATOPOB I0CTHKEHUSI KOMIIETEHMI ¢ YKa3aHHeM COOTHECeHHBIX ¢ HUMU 3aIUIaHNPOBAHHBIX pe3yJibTa-
TOB 00y4eHMs N0 AUcHUILIHHE. ONHCaHue KPUTEPHEB U MIKAJ OLeHUBAHNUS Pe3yJIbTATOB 00y4eHHs MO IMCUHILIHHE.

Kox u popmymuposka komnereniun IK-5. CriocoOHOCTBIO TPHOOpETaTh HOBBIE 3HAHUS C UCTIOIH30BAHUEM COBPEMEHHBIX HAYYHBIX METO/IOB H Bilajie-
HUE MU Ha YPOBHE, HEOOXOIMMOM JIJIs pEIIeHUs 3a/1a4, UMEIOIMX €CTECTBEHHOHAYYHOE CO/IeP/KaHUE U BO3HUKAIOIIMX ITPU BBINOJIHEHUH MTPO(ECcCH OHANb-

HBIX QYHKITUT

Kox u nanumeno-
BaHHMe HHIMKATOpPA

Pe3yabTarsl 00y-
YeHUs M0 JUCUH-

Kputepuu onieHnBanus pe3ynbTaToB 00yUeHHUsI

HOBHBIE COBPEMEH-
HbIC Hay4YHbIE Me-
TOJIBI

HBIC MCTO/bI

HUCIIOJB30BaHUHM  OCHOB-
HBIX COBPCMCHHBIX HAYy4-
HBIX MCTOJOB

3yeT OCHOBHBIE CO-
BPEMEHHBIE HAyYHbIE
METOJIbI

2
JAOCTHKEHUSI KoMIle- ILUINHE 3 («Y noBneTBOpH-
(«HeynosnerBopu- ( p 4 («Xoporioy) 5 («OTan4HO»)
TeHLUH TEIBHOY)
TEIBHO»)
3HaTh: OCHOBHBIE | He 3HaeT oCHOBHBIE COBpeE- HcneiteiBaer omnpe- | B memom BepHO (hop- B monnoit mepe
[1K-5.1. 3nats oc- COBpEMEHHBIE  HAay4- | MCHHbIC HAYYHBIC METOABl | JICTICHHBIE CJIOKHOCTU B | MyJIUPYET M UCIIOJNb- | 3HAET BO3MOXHOCTH,

JOCTOWHCTBA U HEJO-
CTaTKH, a TaKXKe TIpa-
HUOBbI TTPUMCHUMOCTH
COBPEMECHHBIX CTaH-
JapTHBIX npodeccuo-
HaJIHBIX TEXHOJIOTUI
00paboTKHU pe3yJbTa-
TOB HAy4HBIX JKCIIE-
PHUMEHTOB

[IK-5.2. 3Hare npuH-
LIUIIB] TPUMEHEHUS
COBPEMEHHBIX METO-
JIOB B HayKe

3HaTh: IMPUHIUIIBI
IMPUMCHCHUA COBpC-
MCHHBIX MCTOJOB B

HayKe

He cnocoben wucmosns-
30BaTh OCHOBHBIC HAay4YHBIC
METO/IbI B paboTe

HcnbiTeIBacT  HEKO-
TOpBIE TPYIHOCTH C HC-
MOJIb30BAHUEM  OTJENb-
HBIX COBPEMEHHBIX Hay4-
HBIX IPUHIUIIOB B paboTe

He Bcerna BeIOH-
paeT  TpPaBHILHBIC
IOPUHIIUIIBI  COBpe-
MEHHBIX  HAyYHBIX
METOJIOB B PELICHUU
KOHKPETHBIX 3a/1a4.

B mnomHoM Mepe
yMeeT NPHUMEHSTh CO-
BpPEMEHHbIE CTaH-
JapTHbIe npodeccuo-
HQJIbHBIE  KOMIIbIO-
TEPHBIE TEXHOJIOTHU
nojyyeHus u oOpa-

OOTKH  pe3yJbTaTOB
Hay4YHBIX  JKCIIEpH-
MEHTOB




I1K5.3.YmeTts ycTa-
HaBJIMBATh HEOOXO-
JTUMOCTD ITPUMEHE-
HUS OTIPEICTICHHBIX

YMerb:  ycTaHas-
JINBAaTh Heo0X0oau-
MOCTb MIPUMECHCHUS

OIIPCACIICHHBIX HaAy4-

CrpeMuUTcst IPUMEHSTD
Hay4yHbIE METOIbl HO pe-
3YJIBTAThl HECTAOMIILHBI

ITonumaer Heo0Xoau-
MOCTb  HCIIOJB30BaHHs
TOro0O HWJIM HHOIo Hayd-
HOI'O METOJa, HO HE

ITonnmaeT HeoO-
XOAUMOCTb HCITOJIb-
30BaHUs TOI'0 WIHU
UHOTO HAyYHOT'O Me-

CBoOomHO  TIpH-
MEHSIET TOT MJIM WHOH
COBPEMEHHBINH METO/I
B HayKe K PELICHHIO

HBIX METOJOB JUIS pe- UMEeT HaBblKa MPUME- | TOJa, B PEIICHUM | MOCTABICHHON MpO-
HayqHBIX MCTOZIOB LIEHUS]  KOHKPETHBIX HATh B PEIICHWH KOH- | KOHKPETHOW  Ipo- | DeCCHOHAILHONW  3a-
AJISL pEUICHUS KOH- 3aj1a4 KPETHBIX 3a/1a4. (eccroHabHOM 3a- | Haym.
KPETHBIX 33/1a4 naun
YMmeTp: ycTaHaB- He criocoben k orieHke HcneiThiBaeT ormpe- Camocros- [IpaBunbsHO u
[IK5.4. YMeTb yeTa- | jygary,  B3amMOCBAI3b | B3aMMOCBSI3H PEIIAEMOM 3a- | JC/ICHHBIE B OLICHKE B3aH- | TEIBHO — OLCHHBACT | OLEHHBACT  B3anMO-
HABJIMBATD B3aUMO- | vesx1y KOHKPETHO pe- | Ja4d M Hay4YHBIM METOJOM | MOCBSI3U PENIAEMOM MPO- | B3aMMOCBS3b peElliae- | CBsA3b PEIaeMoi mpo-
CBASH MEKIY KOH- aeMoi npaKkTHye- (heccroHaNBHOM 33/1a4U U | MO npodeccuo- | peccuoHanbHON  3a-
KpeTHO petacmon CKOM TIpO(eCCHOHAb- UCIOJIB3YEMOr0  Hayd- | HAIGHOW 3aJa4d W | JJayd M HCIIOJb3ye-
HPaKTUECCKON LIPO- | yoji 3amaueil U npUMe- HOT'O METO/Ia HCIIOJIE3YEMOTO MOI0 Hay4HOrO Me-

beccruoHanbHOM 3a-
naueit ¥ mpuMeHsie-
MBIMH COBPEMEH-
HBIMU HaYYHBIMHU ME-
TOOAMH

HSEMBIMU  COBPEMEH-
HBIMM Hay4HBIMHU Me-
TOJIaMH

HAy4HOI'0 METOJA.

TOJA.

Brnagets:  OCHOB- He criocobGen BraneTsh HcnbIThiBaeT — ompe- Braneer CrocobeH  rpa-
TIKS.5. Brazets oc- | ypivy coBpeMeHHBIMH | OCHOBHBIME COBpPEMEH- | JIEICHHbIE 3aTpPY/HEHHs | HAYaJbHBIMA HABBI- | MOTHO WCIIOJIb30BaTh
HOBHBIMH COBPEMCH- | yayyhpiMu METOIAMH | HBIMH METOJIAMH B HayKe IpU IPUMEHEHUH OCHOB- | KAMH  TPUMCHEHHUS | COBPEMECHHBIE Hay4-
HbIMH Hay9HBIMH MC- HBIX METOJOB HAy4YHOIO | OCHOBHBIX METOIOB B | HBIE METOIBI.
Toramu 3HAHUS HayKe.

Bnaners: npunnu- | He crnocoben sddexktuBHO UcnbiThIBa€T HEKO- Bnaneer orpa- ITokasbiBaeT yBe-

IIK5.6.Bnanets
npuHIUnaMu 3¢dex-
TUBHOTO HCITOJIB30-
BaHUsI UMEIOIIUMUCS
HAYYHBIX METO/IOB

namu  3PQPEKTUBHOTO
WCTIOJIh30BAHUST HMEIO-
IIMMHUCS HAyYHBIX Me-
TOJIOB

NPpUMCHATH COBPCMCHHBIC
HAaYYHBIC MCTObI

TOpBIE CIIOKHOCTH IIPH
BbIOOpPE HAy4HOIO Me-
TOJIa peLIeHUs TPOOIEMBI

HUYCHHBIM  YHCJIIOM
COBpPCMCHHBIX Hay4-
HBIX MCTOJ0B

pEeHHOE BJIaJICHHE
npuHIMIaMu 3ddex-
TUBHOTO  HCHOJIB30-
BaHUS  MMEIOINXCS
COBPEMEHHBIX METO-
JIOB B HayKe B pellre-
HUH KOHKPETHBIX
npoOem




Kox u popmymnupoka komnerenuuu IK-6. Brnagennem coBpeMeHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSMH MTPH TUTAHUPOBAHUU MCCIICTOBAHMIMA, TIOTyYe-
HUe 1 00paboTKa pe3yNbTaTOB HAYYHBIX SKCIIEPUMEHTOB, cOope, 00paboTKe, XpaHeHUH, TIPEJCTABICHNUHN U Nlepefjaue HayyHoi nHdopManuu

COBpPEMEHHBIE CTaH-
napTHele mpodeccu-
OHAJbHBIE KOMIIBIO-
TEpHbIE TEXHOJOTUU
IUIAHUPOBAHHUS  HC-
CIIEIOBaHHM, TMOJIY-
YeHus: U 00paboTKu
pe3ynbTaTOB  Hayy-
HBIX 9KCIIEPUMEHTOB,
coopa, 00pabOTKH,
XpaHEHHH, TPEICTAB-
JeHUH WU Tepenayde
Hay4yHOW wuHpOpMa-
I[UU; METO/IbI U TTOHSI-
TUWHBIM anmnapar, Ha
KOTOpPBIX 0a3upyercs
pabota 3TUX METO-
JI0B, BO3MOXXHOCTU U
OTpPaHHWYCHUS B IPH-
MEHEHUU  KOHKpET-
HBIX  CTaHJAPTHBIX
npodecCHOHATBLHBIX
npu peanuzanuu
HAyYHBIX UCCIIEJIOBA-
HHUH

3HaTh: COBPEMEHHBIE
CTaHJapTHbBIE MPO-
(deccuoHanbHbBIE KOM-
MBIOTEPHBIE TEXHOIIO-
THH TUTAHUPOBAHHUS
UCCJIETOBaHUM, MOJTY-
YeHUs U 00pabOTKH
pe3yNbTaTOB HAY4-
HBIX 9KCIIEPUMEHTOB,
coopa, 06paboTKH,
XpaHEHHH, TIPE/ICTaB-
JICHUU U Tiepeaye
Hay4yHOH uH(pOpMa-
IIUH; METO/IbI U TTOHSI-
TUWHBIM anmnapar, Ha
KOTOPBIX O6a3upyeTcs
pabota 3TUX MeTo-
JIOB, BO3MOXXHOCTH U
OTpPaHWYCHUS B TIPH-
MEHEHUHU KOHKpET-
HBIX CTaHJIaPTHBIX
npodeccHoHATbHBIX
NIPY peaTn3anuu
Hay4HbIX UCCIIE/I0Ba-
HHUH

MeTOABI paboThl Ha TMepco-
HaJIbHOM KOMITIBIOTEpE, Xpa-
HEHUs U ITepeayd HayqIHOU
uHpOpMaLlMU, HO HE 3HAeT
CTaHJapTHBIE TMpodeccro-
HaJIbHbIE TEXHOJOIMH, HC-
MOJIb3yEeMBbI€ TIPH TUIAHUPO-
BaHUM HCCIICZIOBAaHUM, IO-
JydeHUn U 0o0paboTke pe-
3yJIbTaTOB Hay4YHBIX 3KCIIE-
PUMEHTOB, a Takxe cOopa u
NpEeJCTaBICHUs  HAy4YHOH
uH(popManun

TEJIbHON CTEIIEHU 3HACT
HEKOTOpbIE CTaHAapTHBIE
poQeCCuOHAIBHBIE KOM-
IBIOTEPHBIE TEXHOJIOTHH,
UCTIOJIb3yeMbIe TIpH IJa-
HUPOBaHMU HCCIIEI0Ba-
HUM, TIOJIy4€HUH. XpaHe-
HUM, TPEACTaBICHUU U
nepejaud  pe3ysibTaToB
Hay4YHbIX  JKCIEPUMEH-
TOB, HO 3aTPYIHSETCS B
NpaBUIBHON HMHTEpIpe-
TalluM Hay4dHOU HH)Op-
MaluM, KpoMe TOro, J0-
MycKaeT OMUOKU MpH 00-
paboTke pe3yiIbTaToB
HAYYHBIX SKCIIEPUMEHTOB
C HUCIIOJIb30BaHUEM CTaH-
JapTHBIX  Tpodeccuo-
HaJIbHBIX KOMITbIOTEPHBIX
poTrpaMMm

CTaHJapTHBIE Ipodec-
CHOHAJIbHbIE KOMIIBIO-
TEpHBIE TEXHOJIOTHUH,
HEOOXOoUMbIE  TpHU
IUTaHUPOBAHHUHU M CCIIe-
JIOBaHWM, TMOJIy4eHUs
u 00pabOTKU pe3ylib-
TATOB HAYYHBIX OKC-
NEePUMEHTOB, cOopa,
XpaHEHUs U Iepeaadn
Hay4HOH  mH(pOpMa-
IIUH, 3HAET METOJbl U
MOHSITUMHBIA  anma-
part, Ha KOTOpbIX Oa3u-
pyercst pabora 3THX
METO/I0B, BO3MOKHO-
CTH W OTpaHUYCHUS B
IpUMEHEHUN KOH-
KPETHBIX  CTaHAApT-
HBIX TpOQecCuoHab-
HBIX TIPU pean3aliu
Hay4YHBIX HCCIIE/I0Ba-
HHAW, HO JIOIyCKaeT
OTJeNbHbIE  OLIMOKH
npu obpaboTke pe-
3yJIbTaTOB  HAyYHBIX
IKCIEPUMEHTOB "

Koa n Haume- PesyabTaTsl Kputepun onieHnBaHus pe3yabTaToB 00ydIeHUs
HOBaHME HHIMKA- | 00y4YeHHs IO JUCIH- 2
TOPA JOCTHKEHUS TUIHHE 3 («Y noBnerBopu-
pa («HeynosnerBopu- (n p 4 («Xoporoy) 5 («OTnruHO»)
KOMIIeTCHIIM U TEIBHOY)
TEILHOY)
[IK-6.1. 3nath 3HaeT  cTaHJapTHBIE B YAOBJIETBOPH- B uemom 3Haer B mnonnoii mepe

3HA€T COBPEMEHHBIE
CTaHJapTHBIE Mpodec-
CHOHAJIbHBIE KOMIIBIO-

TCPHBIC TCXHOJIOI'MU
TCXHOJIOTUAMU, uc-
IMMOJIb3YCMbIC IIpu

TUTAHUPOBAHHUHU UCCIIe-
JOBaHUH, IOIYYCHUS
u 00paboOTKHU pe3yiib-
TaTOB HAY4YHBIX OJKC-
MEPUMEHTOB, cOopa,
00paboTKH,  XpaHe-
HUM, TPEICTaBICHUH
U 1epenade HaydyHOU
uH(popManuu




HayyHOW  mH(pOpMa-
UK C HCIOJb30Ba-
HHEM HEKOTOPHBIX MPO-
(beccHOHATBHBIX TIPO-

rpaMm
[1K-6.2.YmeTh Ymeer MPUMEHSATH | B ynoBIeTBOPUTEIBHOM Ymeer  npume- B mnonHoit mepe
HCIIONB30BATh COBpe- | ¥ METh: HCTIONb30- CTaHJapTHBIA HAOOpP KOM- | CTEIIEHH yMEET IpUMe- HATH  CTaHJapTHBIC | yMeeT PUMEHSATh
MeHHbIE  cTappapr- | BaTh COBPCMCHHBIC IBIOTEPHBIX MIPOrPaMM IS | HATh HEKOTOPBIE CTaH- npodeccHOHaNbHbIE | CTaHAapTHBIE IPodec-
HBIE npogeccuo- | CTAHAAPTHBIC IPO- Habopa TeKCTa, Ta0JMYHBIX | AapTHBIE IPOHECCHO- KOMIIBIOTEPHBIE TEX- | CHOHAJBHBIE KOMIIbIO-
HalbHBIE  KOMIblo- | PECCHOHANBHBIC KOM- | (OPMyYIIBHBIX MATEPUAJIOB | HAJIBHBIE KOMITBIOTEPHBIE | HOJIOTHH TIPH IIaHH- | TEPHBIE TEXHOJOTUH
TepHble TexHojuoruy | MPIOTCPHBIC TCXHOIIO- | ¢ pemonp30BaHMEM OPO- | TEXHOJOTHMH IIPHU IJIAHK- | POBAHUM HUCCJIENOBA- | IPU  IJIAHMPOBAHUM
nnaHupoBaHus — uc- | THH IUIAHAPOBAHMA rpamm Word, Excel, xpane- | poBanuu uccienoBaHuii, | HUi, IOJyYEHUU U 00- | MCCIIEIOBAHUM, IOIIY-
cluenoBaHui, mojay- | UCCACAOBAHUM, TIOTY- | yyg y nepegayd HAydHOM | MOJYyYEHUS, XPaHEHUS, pabOTKH pe3yNIbTaTOB | YCHHH WH(POPMAIHH C
yeHus u obpaGorky | UCHHA M 00PabOTKH | yyhopmariiu, HO He YMEET | IPEICTABICHUS 1 [lepe- | HAYYHBIX  DKCIIEPH- | HCTIONb30BAHUEM H W
pe3yiabTaToB  Hayu- | PC3YJIPTATOB Hay+- HCIIOJIb30BaTh CTAHIAPTHRIC | Yl PE3yJIbTATOB Hayd- | MEHTOB, cOopa, Xpa- | 00paboTKe pe3yIbTa-
HBIX SKCIIEpUMEHTOB, | HPIX IKCIICPUMCHTOB, | hoheccuoHanbible  KOM- | HBIX OKCIIEPUMEHTOB, HO | HEHUS M IEPElayd | TOB HAaydyHBIX DKCIIE-
cGopa, obpaborku, | €00Pa, 06padoTKH, NBIOTEPHBIE  TEXHOJOIWH | JOIYCKAET OMIMOKK IPH | Hay4HOl  uH(OpMa- | pUMEHTOB, cOope, 00-
XpaHeHuw, npeacrap- | XPAHCHUH, TIPEICTAB- | fjpy papmpoBanuu uccie- | coope, 06paboTKe pe- MM, HO JOIYCKAaeT | padOTKe, XpaHEHMH,
NeHMH W mepejaue | JICHHH U ICpeaate JIOBaHUM, TOJNyICHHS U 00- | 3yJbTATOB HAYYHBIX 3KC- | OTACIBHBIC  OIIMOKHU | MPEACTABICHUN W IIe-
Hay4yHOM uH(popma- | HAYTHOH MHPOPMA- | haGoTKH Pe3yNBTATOB HAYY- | IEPUMEHTOB 1 HAYYHOH | MpH  06paGoTKE pe- | peade HAYYHOW HH-
MU on HBIX MCCIIEN0BaHMH, cOopa, | MH(OPMAIMHU [IPU KC- 3yJAbTAaTOB  HAay4HBIX | hopMaruu

00pabOTKH W MpEJCTaBIe- | MOJIb30BaHUU MPO(ECCH- | IKCIIEPUMEHTOB u

HMU HAyYHOH MH(POPMALUK | OHAIBHLIX KOMIIBIOTEP- | Hay4HOW  uH(OpMa-

HBIX TPOTPaMM IMA C WCIOJIb30Ba-

HUEM npodeccuo-

HaJbHBIX KOMIIBIOTEP-
HBIX IIPOTPaMM

IIK-6.3.Bnanets
HaBbIKaMH paboTHI ¢
UCIIOJIb30BAaHUEM CO-
BPEMEHHBIX  CTaH-
JApTHBIX TpoeccH-
OHAJBHBIX KOMITBIO-
TEPHBIX TEXHOJOTUI

Bnaners: HaBEIKaMU
paboThI ¢ UCTI0JIB30-
BaHUEM COBpEMEH-
HBIX CTaH/IapPTHBIX
PO eCCHOHATBHBIX
KOMIBIOTEPHBIX TEX-

10 3mnaer cranmapTHbIE
MeTO/Ibl paboThl Ha Mepco-
HaJIbHOM KOMIIbIOTEpE
(BmazmeeT HaBBIKAMH KOMITb-
IOTEPHOT0 HAbOpa TEKCTa,
TaOJIMYHBIX U POPMYIBHBIX
MaTepHaJIoB ¢ HCI0JIb30Ba-

B ynosnerBopurens-
HOM CTEIEeHU BIIAJEeT
HaBBIKAaMU pabOTHI C He-
KOTOPBIMHU COBpPEMEH-
HBIMH CTaHIapTHBIMU
TEXHOJOTHSIMUA TP TIJ1a-
HHUpPOBAHUMU HCCIIEIOBa-

Bnaneer HaBBI-
KaMH paboThI C COBpe-
MEHHBIMU CTaHJapT-
HBIMH U Tpodeccuo-
HaJbHBIMU  KOMIIBIO-
TEPHBIMH TEXHOJIOTH-
SIMH, HEO0OXOJUMBIMH
Npyd  TJIAHUPOBAHUU

B mnonnHoil Mmepe
BJIAJICET  COBPEMCH-
HBIMH CTaHAAPTHBIMHU
u  TmpodeccuoHaIb-
HBIMH  KOMIIBIOTED-
HBIMH TEXHOJIOTHSIMH,
HEOOXOJUMBIMU  TIPH
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IUTAHUPOBAHUHM  WC-
CJIEOBAaHUM, TIOJIY-
YeHUuss U 00paboTKu
pe3yJNbTaTOB  Hayy-
HBIX KCIICPUMEHTOB,
cobopa, 00pabOTKH,
XpaHEHUH, IPEJICTaB-
JeHUH U Iepenaye
Hay4yHOU wWH{(OpMa-
U

HOJIOTHI TUIAHUPOBA-
HUU HCCIIEI0BaHUH,
NOJIy4eHus: U oOpa-
0O0TKH pe3yJabTaTOB
HAYYHBIX JKCIIEpPH-
MEHTOB, cbopa, oopa-
0O0TKH, XpaHEHUH,
MPEJICTaBICHUHU U Tie-
penade Hay4HOU MH-
dbopmaru

HueMm nporpamm Word, Ex-
cel), xpaHeHust u nepenayu
Hay4YHOH nH(pOpMaIu, HO
HE BJaJeeT CTaHJapTHBIMU
podecCHOHATEHBIMEA KOM-
IBIOTEPHBIMU TEXHOJIOTH-
SIMU, IPUMEHSICMBIMH TIPU
IUTAHUPOBAHHUH MCCIIEI0Ba-
HUI, OJy4eHuu 1 oopa-
OOTKH (B TOM YHUCJIC U Tpa-
¢duyeckoii) pe3yabTaToB
HaY4YHBIX SKCIIEPUMEHTOB a
TaKxe coopa u nmpeJcraBie-
HUsI HAYy9HOU MH(OpManuu

HUH, IIOJTy4YEHUs, XpaHe-
HUS, TMpPEACTaBICHUS U
nepeaayn  pe3ysibTaToB
HAy4YHBIX  JKCIIEPUMEH-
TOB, HO  JIOIyCKaeT
ommbKu mpu cbope, 00-
paboTke W TmpejacTaBe-
HUU pPe3yJbTaTOB Hay4-
HBIX OKCIIEPUMEHTOB H
Hay4yHOU MHpOpMaAIUu ¢
UCTIOJB30BaHUEM  TIPO-
(dbeccroHaNbHBIX KOMIIb-
FOTEPHBIX TEXHOJIOTHIA

WCCIIEIOBAHUM, TIOJY-
4yeHuHu, 00paboTKu pe-
3yJIbTaTOB  HAYYHBIX
JKCIIEPUMEHTOB,
coope, XpaHEHHH U
nepegayd  Hay4dHoOM
uHpopMaluU, HO JI0-
yCKaeT  OTIEJIbHbIE
ommnOku 1pu obpa-
00TKE  pe3y/lbTaToB
HAYYHBIX  JKCIIEpH-
MEHTOB U Hay4dHOU
UHPOpPMALINH.

IUTAHUPOBAHHUHU UCCIIe-
JOBaHUM, TMOJIy4EHUs
1 00paboTKU pe3ylib-
TaTOB HAay4YHBIX OJKC-
MEPUMEHTOB, cOope,
o0paboTKe,  XpaHe-
HUU, TPEICTaBICHUH
U Tepeladyd HaydyHOU
uHpopMauu
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4.2. TunoBble KOHTPOJILHBIE 321aHUSI WM HHbIE MATEPHAbI, HE00X0IUMbIE JIJIs1 OLleHHBAHUSI
pe3yJbTaToB 00yUeHHsl 0 JUCHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa3oBaTe/ib-
HOii mMporpaMMe HHAUKATOPAMH T0CTHKeHHs KoMneTeHIHil. MeToquYecKne MaTepuaJibl, Onpe-
AeJsi0lIUe NPoueaypbl OLlEHUBAHUSA Pe3yJIbTATOB 00yUYeHHs M0 JUCIUILIHHE.

KOII W HAMMEHOBAHME UH/IUKATOPAa JOCTHIKE-
HUSA KOMIICTCHINN

Pe3yJIbTaTbI Oﬁy‘lel-l](lﬂ o JUCHMUIIINHE

OueHouHble cpeq-
cTBa

ITK-5.1. 3HaTh OCHOBHBIC COBPEMCHHBIC
HAYYHBIC METOIBI

3HaTh: OCHOBHBIC COBPCMCHHBIC HAYYHBIC
METOAbI

1IK-5.2. 3naTh IPUHITUIIHI IPUMEHEHHUS CO-
BPEMEHHBIX METOJIOB B HAYKE

3HaTh: TIPUHOUIIBI TPUMEHEHUA COBPEMEH-
HbIX METOJOB B HAYKC

1IK5.3.YMeTp ycTaHaBIUBATh HEOOXOIHU-
MOCTb HpI/IMeHeHI/IH OHpe}leHeHHLIX Hay‘IHI)IX
METOAOB AJIA peLHeHI/IH KOHerTHI)IX 3aaa4

YMeTh: yCTaHaBJIMBaTb HeO6XOZ[I/IMOCTI>
MPUMCHCHUA OIPCACIICHHBIX HAYYHBIX MCTO-
JO0B IJId pCIICHUA KOHKPETHBIX 3a/1a4

ITIK5.4. YMeTh ycTaHaBIMBATh B3aUMOCBSA3b
MEXTy KOHKPETHO perraeMoi IpaKTHIECKON
npo¢eCCHOHATIBHOM 3a1aueii U IpUMEHsIe-
MBIMU COBPEMEHHBIMH HAyYHBIMH METOIAMU

YMeTb: yCTaHaBIMBaTh B3aUMOCBA3b
MEXy KOHKPETHO pelIaeMOi MPaKTUYECKOM
npod)eCCUOHANBHOM 3a7aucii W mpUMEHse-
MBIMU COBPEMEHHBIMH HayYHBIMH METOIaMU

IIK5.5. Bnanets OCHOBHBIMU COBPEMEH-
HBIMH HaYYHBIMH METOJIaMHU

BJ'IaZ[eTI): OCHOBHBIMU COBPCMCHHBIMU
Hay4YHbIMH METOdaMU

IIK5.6.Bnaners npunimnamu 3¢dexTus-
HOT'O HCIIOJIb30BaHUS HMCIOLIMMHUCS Hay4-
HBIX METOJIOB

Brnaners: mpuHmmnamn 3¢ ¢GEKTHBHOTO
HCTIONB30BaHUsI MMEIOLTUMHUCS HAay4YHBIX Me-
TOJIOB

JlaGopatopHsbie pa-
00TBI, KOHTPOJb-
Hble pPaboThI, Te-
CTHUpPOBaHUE,  JI0-
KJIaJ, pedepar,
IPYNIOBBIE U WH-
TMBHTyaIbHbBIC
TBOpYECKHE 3aja-
HUS; KOMIUICKT TH-
MOBBIX 33124

1IK-6.1. 3HaTb COBpEeMEHHBIE CTaHIapPTHBIC
podeccHOHANbHbIE KOMITBIOTEPHBIE TEXHO-
JIOTHH TUTAHUPOBAHUS UCCIIEIOBAHUH, MTOITY-
YeHHs 1 00pabOTKM Pe3yIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB, cO0pa, 00paboOTKH, XpaHe-
HHH, TIPEJICTaBICHUN M TIepeade HayqHOH
nH(popMann; METOIbI ¥ MOHATHHHBIH arna-
par, Ha KOTOpPBIX Oa3upyercst paborta 3THX
METO/I0B, BO3MOXXHOCTH 1 OTPaHUYCHHUS B
MIPUMEHEHNH KOHKPETHBIX CTaHAAPTHBIX
poQeCCHOHANBHBIX TPH pealIU3alny Hay4-
HBIX MCCJIEIOBAHUI

3HaTh: COBPEMEHHBIE CTaHAAPTHBIE Ipodec-
CHOHAJIbHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH
TUIAHUPOBAHUS MCCIIEIOBAHUM, MTOJTYYEeHHS U
00paboTKH pe3yabTATOB HAYYHBIX IKCIIEPH-
MEHTOB, cO0pa, 00pabOTKH, XpaHCHHUH,
NPE/ICTABIICHUH U TIepeave HayqIHOH nH-
(hopmariy; METOBI M IIOHATHIHBIN arma-
par, Ha KOTOpBIX Oa3upyercst paboTta 3THX
METO/I0B, BO3MOXHOCTH 1 OTPAaHUYCHNUS B
MPUMEHEHNU KOHKPETHBIX CTaHAaPTHBIX
npodeCcCHOHANBHBIX MPU peasii3alny Hay4-
HBIX UCCJIEJIOBAHUN

1IK-6.2.YMeTh UCITOIb30BaTh COBPEMEHHBIC
CTaHIapTHBIC IPOPECCHOHATIBHBIE KOMIIBIO-
TepHbIC TEXHOJIOTHH [UIAHUPOBAHUS UCCIIe-
JIOBAaHUA, MOJTYYCHUS U 00pabOTKH pe3yIib-
TaTOB HAyYHBIX SKCIIEPUMEHTOB, cOOpa, 00-
pabOTKHU, XPAHEHHUH, [IPEICTABICHUH U HIepe-
Jlade Hay9HOW MHPOpManuu

YMeTh: HCIOJIb30BaTh COBPEMEHHBIE CTaH-
JapTHBIE IPO(eCCHOHATIBHBIE KOMIBIOTEP-
HbIC TEXHOJIOTHH [UIAHUPOBAHMUS UCCIIEI0Ba-
HHH, TOJTy4eHHs1 1 00pabOTKU Pe3ybTaToOB
Hay4YHBIX DKCIIEPUMEHTOB, cOopa, oOpa-
00TKH, XpaHEHHH, IPEJICTABICHUH H TIepe-
Jlade Hay9HOW MH(POPMAaIUN

11K-6.3.Bnanets HaBbIKaMu pabOTEHI C UC-
MIOJIb30BAHUEM COBPEMEHHBIX CTaHIAPTHBIX
pOo(eCCHOHATBHBIX KOMITBIOTEPHBIX TEXHO-
JIOTHH TUTAHUPOBAHHUN HCCIICIOBAHUM, [TOJTY-
YeHHs 1 00pabOTKH Pe3yIbTaTOB HAYIHBIX
JKCIIEPUMEHTOB, cOopa, 00paboTKH, XpaHe-
HUH, IPEACTABICHNH U NIepeaaye HayIHON
nHpOpMaNH

Brnaners: HaBbIKaMU PabOTHI C MCIOJb-
30BaHUEM COBPEMEHHBIX CTaHJAPTHBIX IPO-
(heccHOHANBHBIX KOMIBIOTEPHBIX TEXHOJO-
M TUTAHUPOBAHMM HCCIIEIOBAHHM, MOJy4e-
HUS 1 00pabOTKH pe3yabTaTOB HAYIHBIX IKC-
MEepUMEHTOB, cOopa, 0O0pabOTKH, XpaHEHHH,
NPE/ICTABIICHUH U TIepeade HayqyHoi nHdop-
Maluu

JlaGopartopHbie pa-
00TBI, KOHTPOJb-
Hble paboThl, Te-
CTUpPOBaHUE,  JI0-
KJIaJ, pedepar,
IpYIIOBBIE U UH-
TMBHTyaTbHBIE
TBOpYECKHE 3aja-
HUS; KOMIUIEKT TH-
MOBBIX 33J1a4
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22.

Bomnpocekl Kk 3xk3aMeny

BeTBu TeopeTrueckoi XMMUU U pelIaeMble ¢ MX ITOMOIIBIO 331a4H.

B3anmMocBs3p MeXy pa3NTUUHBIMUA HAPaBICHUSMH TEOPETUYECKONH XUMUH.

[TprMeHeHne METO10B TEOPETHUECKOW XMMUHU B PEILIEHUH ITPAKTUYECKHX 3a/1a4.

Kparkas XxapakrepucTuka METOJOB MOJEKYISPHOW IUHAMUKH, MOJECKYJISIPHOM MEXaHWKH,
KBAHTOBOM XMMHUH, MOJIEKYJISIPHOI'O MOJIEIMPOBAHUS U XeMOMH(pOpMaTuku. JlocToMHCTBa, He-
JOCTaTKH 3THUX METOAOB. ,IX BO3MOXXHOCTH B PEIICHUU MPAKTHUYECKUX U (yHIAaMEHTAIbHBIX
3ajja4y OPraHMYeCKOW U HEOPraHUYECKOH XUMUH.

BrraucnurenbHas XUMuUsl Kak Coco0 MPOBEIEHHUs] XUMHUECKUX HCClIeIoBaHUi. THIIOBbIE 3a-
Jlauu BBIYMCIUTEIbHON XUMHH.

XemouH(popMaTUKa Kak HayyHas aucuumuinHa. Omnpenenenue. Hayunsie HanpaBieHus, 00b-
e/IMHsAeMble XUMOUH(OPMATUKOH.

XeMo- 1 6rmonH(OpMAaTHKA B PEIICHUH OCHOBHBIX 337129 (PU3MUECKON OPTaHUICCKOM XUMHUH.
[ToHsiTHE O MOAETUPOBAHUU «CTPYKTYPa-CBOUCTBO» U «CTPYKTYpPa-aKTUBHOCTHY B XEMOUH(Op-
MaTHKe.

WHayKTUBHBIN U IeAyKTUBHBIN MOAXObI B XeMO- U OnouHdopmaruke. Llenu, npecnenyemble
XeMOUH(POPMATUKOIA.

MosnekymsipHas MeXaHHKa Kak METOJ pacyeTa TeOMEeTpHH U 3Hepruu Moiiekyd. [Ipenmymiecta
¥ HEJOCTATKH 3TOTO METO/A.

[ToHsATHE «CUIIOBOE 110JI€» B BBIUMCIUTENILHOM XUMUU. MeTO | CUIIOBBIX MOJIEH KaK METOJ, pea-
JU3YIOUINA OCHOBHYIO HICI0 MOJIEKYJISIPHON MEXaHUKH.

PacueT nmosHON 3HEPru MOJEKYJbl U €€ SHEPreTUUECKUX COCTABIIAIOLIMX B METOJE CHIIOBBIX
HOJIEH.

CBs3bIBaIOIIME U HECBSA3BIBAIOIINE B3aUMOJICHCTBUS B MOJIEKYJIaX.

Teoperndeckre OCHOBBI METO/Ia MOJIEKYIISIpPHOI nuHAMUKH. [IpencTaBieHre MoJIeKyJl OpraHu-
YECKHUX COCIMHEHUH B METO/1€ MOJIEKYJISIpPHONU JUHAMUKHU.

MeskaToOMHBIEC B3aUMOJICHCTBUS M CYMMAapHBIE CHJIBI B MOJIEKYJIaX B METO/E MOJICKYIISIPHOU JTH-
HaMMKH. PacueT 3BOIOIMH MOJIEKYISIPHBIX CUCTEM, a TAK)KE TPAGKTOPUU MX JIBUXKEHUS BO Bpe-
MeHH. J{0oCTOMHCTBa, HEJOCTATKH ATOTO METO/A, €0 BO3MOKHOCTH B PEIICHUH MPAKTUIECKUX
U QyH/IaMEHTAJIbHBIX 33]]a4 OPraHUYECKOM U HEOPraHMYECKOW XUMUHU.

[ToHsATHE «XUMUYECKOE TMPOCTPAHCTBO». OCHOBHBIE CITOCOOBI MPEICTABICHUS! XUMUIECKUX CO-
eIMHeHUH (CTpyKTypHas Gopmyia, OpyTTo-hopMyia, TPUBHAILHOE Ha3BaHUE, Ha3BaHHUE B CO-
orBeTcTBUM ¢ HOMeHKiatypoilt MIOITAK).

I'padbl 1 BEKTOPBI AECKPUITOPOB) KaK CIOCOOBI IpeicTaBiIeHNs MoioeKy. [TonaTue momieky-
JsipHOTO Tpada B TEOPETUIECKON XUMUHN. MOJIEKyIIpHO-TpadoBOE MpeACTaBICHNE OpraHude-
CKUX MOJIEKYII.

Onucanue CTPYKTYp XHMHYECKHX COCIMHEHUH C MCIIOJb30BAaHHEM BEKTOPOB MOJICKYISIPHBIX
neckpunTopoB. [ToHATHE AECKPUNTOPA B BBIYUCIUTEIBHON XUMUU. TpeboBaHus, IpUMEHseMble
K MOJICKYJISIPHBIM JiecKpunTopaM. JKenarenbHble XapaKTePUCTHKH JECKPUTITOPA.
CoBpemennble kinaccudukanuu aeckpuntopos. 1D-4D-geckpuntopsr u 1D-4D —npencrasie-
HUSI MPOJIEKYJT B BEIUMCIIUTEIbHOW XUMUH.

PacueT Mep cxo/icTBa XUMHUYECKMX COSMHEHH HAa OCHOBE PA3JIMYHBIX TUIIOB METPHUK (9KBKIIHU-
JI0OBO, MAaHXATTEHCKOE pacCcTOsiHUE, paccTosiHue MaxananoOuca, MUHKOBCKOTO U T.1.), KO3(¢-
¢unuenta Tanumoto, [atica, Kap6o, TBepckoro u T.1.

Knaccugukarus npeacTaBieHni XMMUYECKUX COSAMHEHUH B 3aBUCMOCTH OT MX OpraHU3aluu
(JTMHEHOE, TIPEICTaBICHUS MOJEKYISIPHBIX TpadoB, TPEXMEPHBIE W YETHIPEXMEpPHBIC TPE-
craBneHus. [loHsATHE «MaTpHIa CBs3€il», «MaTpULla PACCTOSHUNY, «MaTpPHUIAa CMEXKHOCTHY,
CTPYKTYpbl Mapky1ia, Z-MaTpula B BBIYACIUTEIBHON XUMHUU.

CoBpeMeHHbIE TpeOOBaHMSI K CTaHAAPTHBIM OOMEHHBIM (opmaram ¢aitnoB. Knaccuduxarms
CTaHIApTHBIX 00MeHHBIX opmaroB ¢aitmos. Popmater MDL, SDF, RXN, RDF, Sybyl mol2,
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23.

24.
25.

26.

217.
28.

29.

30.
31.

32.

33.

34.

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

42.
43.

PDB, CML, ux TOCTOMHCTBA, a TAK)KE OPraHUYEHUS, COBMECTHMOCTh C COBPEMEHHBIMH KOMITh-
IOTEPHBIMU IIPOrpaMMaMU U IMaKeTaMH MTPOrPaMM.

KonBepranus Mexay pa3IMYHbBIMH MPEICTABICHUSIMU MOJEKYJ B BBIUMCIUTEIBHON XUMUU H
BO3HHUKAIOIIIKE IPU ’TOM OCHOBHBIE ITPOOJIEMBI.

[Tonxonel 1u1st aBTOMaTHueckoi konBeptauuu 2D-ctpykryp B 3D.

[TporpaMMmsl [J11 aBTOMAaTUYECKOM KOHBEPTALIMU MEKY Pa3IMYHBIMU MPEACTABICHUSIMU MOJIe-
KyJl 1 OCHOBHBIEC TPEOOBAHUS K HUM.

O6mue cBenenus o 6azax AaHHbIX. KOMIOHEHTH HHPOPMAIIMOHHOM CUCTEMBI (TPUIIOKEHUS U
cucteMsbl 0a3 ganHbIX ). Opranuzanus nHPOPMAMOHHON cucTeMsbl. [ToHsATHE O KapTpUIKe JaH-
HBIX U MeTaJaHHBIX. THUMbI 0a3 TaHHBIX (MepapXUyuecKas cucTeMa, 0a3bl JaHHBIX CETEBOTO TUIIA,
pemnsOHHbIC 0a3bl TAaHHBIX).

Tunel 6a3 TaHHBIX IO DHreMo (JTUTEpaTypHbIe, (hakTorpaduuecKue, CTPYKTYPHBIE).

Buas! cTpyKTypHOTO MOKMCKa B Pa3IMYHBIX XUMHUYECKUX 0a3ax JaHHBIX (TIOMCK MO CTPYKTYpE,
MOJICTPYKTYpe, HAICTPYKTYpE, MO MOA0OHIO).

DKCIIepUMEHT, IPOCTPAHCTBO BEIOOPKH U pe3ynbTar. CTaTHCTHKA B BEpOSTHOCTH. [loBTOpEeHNe
ucnelTaHui. 3akoH Oonbinux uncen. LlentpanbHas npenensHas Teopema. COop U aHANIU3 JdaH-
HbIX. C)KaTHe TaHHBIX.

[TonsiTre «perpeccuoHHbIN aHanu3y». OOIIMe MPUHIUIIBI TOCTPOCHHS PETPECCUOHHBIX MOJIEIIEH.
[Mpuniunuansaeie ommuns Mexay SAR QSPR/QSAR-mopensimu. Pacuer u dusmueckuit
CMBICIT perpecCUOHHbBIX K03 duiueHToB. [locTpoeHne perpecCuoHHbIX MOJIENeH, OMIChIBAIO-
MIUX KOJIMYECTBEHHYIO CBSI3b «CTPYKTYPa-CBOMCTBO» M «CTPYKTYPa-aKTUBHOCTH» U KPUTCPUH
ux agexkBaraoctd (Mogenn QSPR/QSAR). F-craTrcTiKa B perpeCCHOHHOM aHAIN3E.

OTansl perpecCHOHHOTO aHaIN3a MPH MOCTPOCHUU PETPECCHOHHBIX Mojeneld. OCHOBHBIE Tpe-
0OOBaHUS K PErPECCHOHHBIM MOJECIISIM.

[TakeTs! mporpamMm JuIst 00paOOTKM MCXOAHBIX JaHHBIX, pacdeTa Pa3HbIX TUIIOB JIECKPHUIITOPOB
u noctpoenusi QSPR/QSAR-Mmoenei.

[penobpadoTka nanubix nepen nocrpoeaneM QSPR/QSAR-moneneit. MatemaTuyeckas mpe-
nobpabotka naHHbIX. Kpatkas xapakrepuctuka 1 D-6D-meTon0B MmogenupoBanus QSAR.
MHOXeCTBEHHas IMHEWHas perpeccus. [JocTONHCTBA U HENOCTAaTKH METO/a.

MeTo/ 4acTUYHBIX HAUMEHBIINX KBaApaToB. JIOCTOMHCTBA U HEIOCTATKH METO/IA.

Merton 6amxaimux cocenei. JIocTOMHCTBAa U HEAOCTAaTKA METO/1a.

HckyccTBeHHbIE HEHPOHHBIE ceTH. JIOCTOMHCTBA U HEJIOCTATKU METOJ1A.

Meron OonopHBIX BEKTOPOB. JJOCTOMHCTBA M HENOCTATKH METO/A.

JlepeBbs IpuHATHA pelieHnid. JJocToMHCTBa U HETOCTaTKU METO/1a.

CyTb MeT0/1a MOJIEKYIISIPHOTO JIOKMHTA. AJITOPUTMBI MOJIEKYJISIPHOTO JOKWHTA U TPOTPaMMHEIE
HaKeThl, peaTU3yoLIe 3TOT METOI.

Busr MeTo10B MOJEKYISIPHOTO JOKWHTA U MX MCITOJIb30BAaHHE B PEIICHUH MPUKIATHBIX 33/1a4.
CoueTtanue MeTo/1a MOJIEKYJISIPHOTO JIOKUHTA C JPYTUMH METOJaMU MOJEKYISIPHOTO MOJEINu-
pOBaHUsI.

CTpyKTypa 3K3aMeHAIHOHHOT0 OMJIeTa.
DK3aMEHAIIMOHHBI OUIIET COCTOUT U3 JBYX TEOPETHUECKHUX BOIMPOCOB, BKIIOUYEHHBIX B MPO-

rpaMMy nuciuIuiMHbL. Kax et Borpoc onennBaercs 15-10 6amnamu. Takum oOpa3oM, MaKCUMaTbHBIT
0ayu1, KOTOPBI MOKHO TIOJTYYUTh Ha dK3aMeHe, cocTaBisieT 30 6amioB. bamiel, moaydeHHbIE IPU c1aue
9K3aMeHa, CYMMHPYIOTCSI ¢ OalljlaMH, MOJIYYeHHBIMH B XOJI€ CEMECTpa.

O0pas3ell HK3aMEeHAIIMOHHOTO OMieTa

MMHOBPHAYKH POCCHUHA

denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa3oBaTebHOE YUPEKICHHE BhICIIET0 00pa3oBa-

HHA
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«BAIIKUPCKHUM TOCYJAPCTBEHHBIM YHUBEPCUTET»
Xumudeckuit (haKyabTeT

Hanpasnenue 04.05.01 «®yHaaMeHTaIbHASA U PUKJIATHAS XUMUS)

HI/ICHI/IHHI/IHa IlepcoHanbHEIC KOMITBIOTEPEI B XUMUM

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. BerBu TeopeTnuecKOl XMMHH U PELIAEMbIE C MX IOMOIIbIO 3a]auu.

2. Kparkass xapakTepuCTHKa METOJOB MOJIEKYJISPHON IUHAMUKH, MOJICKYJISPHOM MEXaHHKH,
KBaHTOBOM XMMMHU, MOJIEKYJISIPHOIO MOJEIUPOBAaHUS U XeMOMH(popMaTuKu. JlocTOMHCTBA, HE-
JOCTaTKH 3TUX METOJI0B. FIX BO3MOKHOCTH B PEIIEHUH IPAKTUYECKUX U (PyHIaMEHTAIbHbBIX 3a-
Jla4 OPraHN4eCKON U HEOPTaHUYECKOW XUMUMU.

3aB. kadpeapoit GU3NIECKON XUMHUH
1 XUMU4ecKoi axosoruu baml'y, mpod. A.I'. Mycradun

2019-2020 yu. r. Kadenpa ®X u X3

Kpurepun onenku (B 6a/u1ax) Ha IK3aMeHe:

- 25-30 6aJ1J10B BBICTABIISICTCS CTYJCHTY, €CJIM CTYAEHT JlaJl NOJHbIE, pa3BEPHYTbIE OTBETHI HA
BCE TEOPETUUECKHE BOMPOCH! OMIIETa, MPOJIEMOHCTPUPOBAJ 3HAaHHE (PYHKIIMOHAIBHBIX BO3MOKHOCTEM,
TEPMUHOJIOTHH, OCHOBHBIX JIEMEHTOB, YMEHUE MIPUMEHATh TEOPETUUECKHE 3HAHUS TPU BHINOJIHEHUH
PaKTHYECKUX 3a7aHui. CTyAeHT O0e3 3aTpyIHEHU OTBETUII Ha BCE IONOJHUTENbHbBIE BOIIPOCHL. [Ipak-
THUYECKasi 4acTh pabOThI BHIIOJHEHA MOJIHOCTHIO 0€3 HETOUHOCTEH U OLIMOOK;

- 17-24 6an10B BBICTABISIETCS CTYJCHTY, €CIIH CTYJISHT PAacKpbll B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJJTHAKO JOMYIIEHbl HETOYHOCTH B OIIPEJIEIICHUH OCHOBHBIX NOHATUH. [Ipn oTBEeTE Ha TOMOI-
HUTEJIbHBIE BOIIPOCHI JIOMYILEHbI HEOObIINE HETOUYHOCTHU. [Ipy BEINMONHEHNN IPaKTUYECKOM YacTH pa-
OOTHI IOMYIIEHbI HECYIIECTBEHHbIE OIIMOKH;

- 10-16 Gayu10B BBICTABISETCS CTYNEHTY, €CITU IPU OTBETE HA TEOPETUIECKHIE BOMIPOCHI CTYICH-
TOM JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIINOOK B TOJIKOBAHMHM OCHOBHBIX NOHATHH. Jlornka u nos-
HOTa OTBETA CTPa/JaloT 3aMETHBIMU U3bsHAMU. 3aMETHBI TPOOEIIbl B 3HAHUHU OCHOBHBIX METO/10B. Teo-
PETHUYECKHE BOIIPOCHI B LIEJIOM M3JI0KEHBI JOCTATOYHO, HO € IPOITyCKaMH Marepuaia. FIMeroTcs npus-
UIHAIbHBIE OMIMOKU B JIOTHKE MOCTPOEHUs OTBeTa Ha Bompoc. CTyeHT He pelni 3a1ady Wi Ipu
peLIeHUH AONYIIEHbI IpyOble OIINOKHY;

- 1-10 6a/s10B BBICTAaBISAETCS CTYJCHTY, €CIIM OTBET HAa TEOPETHUYECKHE BOIPOCHI CBHETEINb-
CTBYET O HETIOHMMAHUH U KpailHe HETIOJIHOM 3HAaHUM OCHOBHBIX MOHATUH U MeTOZ0B. OOHapyKUBaeTCs
OTCYTCTBHE HABBIKOB IPUMEHEHUS TEOPETUICCKUX 3HAHUN TIPU BBIMIOJIHEHUH MMPAKTHUECKUX 33 JaHHM.
CTyneHT He CMOT OTBETHTh HU Ha OJIMH JIOTIOJIHUTEIBHBIN BOIIPOC.
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Tembl 3cce
(pedeparToB, 10KJIAA0B, COOOLIEHUI)
no aucuuiinHe [lepcoHanbHble KOMIBIOTEPHI B XUMHUU

1. BrruucnurenbHbie BO3MOKHOCTH nlakeTa mporpamm MOE.

2. BerunciurtensHble BO3MOXKHOCTH MakeTa nporpamm Sybyl.

3. CuJI0BBIE OIS ¥ X UCIIOJB30BAaHUE B BeruncimTenpHou xumu. AMBER, Charm u UFF.
4, XeMmonH(pOpMaTUKA B PEIICHUU XUMUICCKUX 3a]1a4.

5. KBaHTOBO-XMMHYeCKO€ UCCIIEJOBAaHIE MOJIEKYJISIPHBIX CUCTEM.

6. Kondopmanunonssiit ananus moaexyi Mmerogom MonTe-Kapo.

7. KondopmannonHsiii aHamm3 MOJIEKYJI METOAAMH MOJICKYJISIPHON THMHAMUKH.

8. BrrunciintenbHbie BO3MOXHOCTH MakeTa nporpamm HyperChem.

9. KommbrotepHoe MoienpoBaHuE CTPYKTYP OMOMOIMMEPOB.

10.  buomH(popmaTHKa KaK HayKa.

11.  XemoumHdpopMaTHKa Kak crioco0 u3ydeHus: 1 00pabOTKU XUMUYECKO HH(OpMaLIUU.

12. MonekynapHO-IUHAMHYECKOE MOJICIIMPOBAHUE CTPYKTYP OHOIIOIMMEPOB.

13. MoutekymsipHbIE TECKPUNITOPBI U UX UCIIOJIB30BAHNE B BEIYUCITUTEILHON XHMHUH.

14, CrannmapTHbie 0OMeHHbIE (opMaThl ()aliJIOB B BEIYUCIUTEIBHON XHMMHH.

15.  BupryanbHBI CKPUHUHT OHMOJIOTMYECKHA AKTHUBHBIX BEIIECTB METOAOM MOJICKYISIPHOTO J0-
KHHTA.

16.  IIporpamma Chimera.
17.  Tlaker mporpamm ChemAxon.
18.  Ilporpamma PyMOL.

19.  MonekynspHbIi JOKUHT HU3KOMOJICKYJISIPHBIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB C HCIOIb30-
BaHKeM mporpammbl AutoDock.

20.  MonekynsipHbI JOKUHT HU3KOMOJIEKYJISIPHBIX OMOJIOTHYECKH aKTUBHBIX BEILIECTB C UCIOJIb30-
BaHueM nporpammbl AutoDock Vina.

21.  IlpoTenH-IpPOTENHOBBIN JOKHHT.

22.  CrocoObl IpeACTaBICHUS! XUMUYECKIX COCIMHEHUH B BEIUMCIUTENbHONW XuMuH. [ToHsTHE MO-
JEeKyJIsIpHOTO Tpada.

23.  QSAR-mozenmpoBaHHE pa3HBIX BUIOB OMOJIOTHYECKOW aKTUBHOCTH.

Kpurepun ouenku (B 6a/1ax) pedgeparos:

Hanucanue pedepara cieayer HadaTh C M3JIO0XKEHHUS IUIaHA TEMbI, KOTOPBIH KaKk MUHUMYM
BKJIIOYaeT 3 ITYHKTA. ITnan JOJIDKCH OBLITH JIOTHYHO H3JIOKEH U JOJIDKCH BKIIIOYATh B ceos BBCJICHUC U
3aKJIFOYCHHUE.

Pedepar 3aBepiiaercst CIUCKOM UCIOJIb30BAHHOM JIUTEPATYPBHI.

3amauu CTy/IeHTa NP HAITUCaHUU pedepaTa 3aKII0Yat0TCs B CIIEIYIOLIEM:

1. JIOTUYHO M T10 CYIIECTBY M3JIOKUTH BOIIPOCHI TUIAHA;

2. 4eTKO c(hOpMHUPOBATh MBICIIH, MOCIEAOBATEIBHO U SICHO M3JIOKUTH MaTepHal,
IIPaBUJILHO MCIOJIB30BaTh TEPMUHBI U MIOHSTHS;

3. [I0Ka3aThb YMEHUE IPUMEHATh TECOPETUYECKUAE 3HAHUS Ha IIPAKTHUKE;

4. IT0Ka3aTh 3HAHWE MaTepuasa, pPEKOMEHIOBAHHOI'O 10 TEME;

5. MCMOJIb30BATh U1 SKOHOMHUYECKOT0 0OOCHOBAaHUSI HEOOXOIUMBIA CTaTHCTHYE-

CKUHI MaTepHail.

Pedepar onenuBaetcs npenonaBareneM Kadeapsl Mo CIeAYIOUUM KPUTEPHUSIM.

O6nvem pedepaTa 10DKEeH OBITH HE MeHee 12-18 cTp. MAIIMHOMIUCHOTO TEKCTa (aHAJIOT — KOM-

neroTepHbIN TeKCT Time New Roman, pasmep mipudTa 14 uepe3 monaropa uHTepBaia), BKIOYasL

TUTYJBHBIN JIUCT.

5 6an10B cTaBUTCS, €CTTU BBITIOJHEHBI BCE TpeOOBaHUS K HAIMMCAHUIO | 3amuTe pedepara: 060-

3HayeHa mpobyieMa 1 000CHOBaHa €€ aKTyallbHOCTh, CIeNIaH KpAaTKUW aHaIU3 pa3InYHbIX TOUEK 3PEHUS
Ha paccMaTpUBAeMyI0 MPOOIEMyY U JIOTUYHO U3II0KEeHA COOCTBEHHAs MO3UIHUs, CHOPMYIUPOBAHEI BhI-
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BO/JIbI, TEMA PacKphITa MOJHOCTHIO, BBIZIEPKaH 00bEM, COOIII0IeHBI TpeOOBaHMS K BHELTHEMY O(opmIIe-
HUIO, JTaHBI IPABUIIBHBIC OTBETHI HAa TOTIOJIHUTEIBHBIE BOTIPOCHI.

4 fas1a — OCHOBHBIE TPEOOBAHUS K pedepaTry U ero 3alIUTe BHIMOIHECHBI, HO IIPU 3TOM JIOTYIICHBI
He04YETHI. B yacTHOCTH, IMEIOTCS HETOYHOCTH B U3JI0KEHUN MaTepHaia; OTCYTCTBYET JIOTHUECKas 10-
CJICZIOBATENILHOCTH B CYXK/ICHUSX; HE BBIZIEpKaH 00bEM pedepara; HMEIOTCs YIYIICHUsS B OPOPMIICHHH
Ha JONOJTHUTEIIbHBIEC BOIIPOCHI MIPH 3AIIUTE JaHbl HEMOJIHbBIE OTBETHI.

3 6an1a — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeboBaHMii K pedepupoBanuio. B gactHo-
CTH: TEMa OCBEIICHA JIMIIb YACTUYHO; JOIYIIEHBI (PaKTHUECKHE OITHMOKH B COJEpIKa-

HUM pedepara WK IPU OTBETE HA JONOJHUTEIbHBIE BOIIPOCHI; BO BPEMsI 3alIUTHI OTCYTCTBYET BbI-
BO/I.

2 fdayuta — Tema pedepara He pacKpbITa, OOHAPYKUBACTCS CYIIECTBEHHOE HETIOHMMAHHUE IIPO-
OJIeMBI.

1 6anu - Tema pedpepaTta He pacKpbITa, CTYACHT HE MOHUMaeT rpodiemy 0 6asii0B — pedepar Bbl-
IIYCKHHKOM HE TIPEJICTaBJICH.

Kpurepum ouneHku 10KJIa10B M Npe3eHTANUM (B 0aJ151aX)

Kpurepuit KonnuecTBo 6amios
2 3 4 5
KauectBo noxnaga JIoKJ1aa 3a4uThI- Hoknan pac- | Uérko BeicTpoeH | Jlokiiag mpousBo-
BaeT CKa3bIBaCT, | AOKIJIAJI, BIajceT | OUT BHIOAIOIICECS
HO HE 00BSC- | HWIUTFOCTPATHUB- BIICUATIICHUE
HEHa CYyTh HBIM MaTepHa-
paboTHI JIOM
KaugectBo oTBETOB He moxer oTBe- He moxer He moxer orBe- | OTBeuaeT Ha 00JIb-
Ha BOIIPOCHI THTh HU HA OJUH 4&TKO OTBE- TUTH Ha 0OJIb- | IIMHCTBO BOIPOCOB
BOIIPOC TUTh Ha BO- | IIMHCTBO BOIPO-
TIPOCHI COB
Ucnonb3oBanue ae- | IeMoHcTpanuoH- IIpencras- JemoHcTpanu- ABTOp TpeniocTa-
MOHCTpPAIIMOHHOTO | HBIM MaTepual OT- | JICHHBIH Jie- OHHBIN MaTe- BHJI IEMOHCTPALIH-
Marepuaia CYTCTBYET MOHCTpallM- | pHUaj] UCIOIb30- | OHHBIN MaTepual u
OHHBIM MaTe- | BaJICS B IOKJIAJIE | MPEKPACHO B HEM
pHal HE HC- OPHEHTUPOBAJICA
MOJIB30BAJICS
JTOKJIaT9H-
KOM
Odopmnenue ne- Hemonctpaunon- | IIpeacrasnen | Jlemoncrpauu- | K gemoHcTpannoH-
MOHCTPAIIMOHHOTO | HBIA MaTepuai OT- ILIOXO OHHEIN MaTe- HOMY MaTepuary
Marepuaia CyTCTBYET odopMIIeH- pHral XOpOILIO HET MPETEH3UI
HBII IEeMOH- | 0o(dOpMIIeH, HO
CTpaIoH- €CTb HETOYHO-
HBIA MaTe- CTH
puan
.Brnanenue aBropom | ABTOp cnabo Bia- | ABTOp Bia- | Mcronb3oBaHbl [Tokaszano Bnane-
HAyYHBIM U CHENH- | JeeT 0a30BBbIM ai- neet 0azo- oOIIIeHAYYHbIE 1 | HUE CHeIHATbHBIM
aJBHBIM anmapaToM mapaToM BBIM ammapa- crenuaiabHbIC arnmnapaTom
TOM TEPMUHBI
YETKOCTH BHIBOJIOB, ABTOp HE cenan BriBoabl BriBoab1 HEUET- BriBoab! TOTHO-
00001IaoNIHX J10- BBIBOJIOB UMEIOTCS, HO KHe CTBIO XapaKTepu-
KJ1aJ OHH HE JIOKa- 3yI0T paboTy
3aHBI
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Kpurepun onenkn (B 6aju1ax) ydactus CTyJ€HTOB B PEIIEHUN Pa3HOYPOBHEBBIX TUIIOBBIX 3aad.
Kaxxnas 3amaua BKimrogaeT B ceOst Tpu Bompoca: 1) penpoayKTUBHBIN YPOBEHbB; 2) peKOMOWHAHTHBIN
YPOBEHb; TBOPUYECKHUM YPOBEHbD.

- 0 6aJJ10B 3a pelleHre KaX 101 3a/1aul BBICTABIISIETCS CTYIEHTY B CIEAYIOUIMX CIydasX:

1) ecnu . CTYCHT HE UMEET Mpe/CTaBIeHHsI 00 00CYKTaeMOM BOIPOCE;

2) eciu CTYJCHT UMeeT parMeHTapHbIe MPEICTABICHUS 00 00CYKIaeMOM BOIpoce (CTYIEHT JeMOH-
CTpPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEIMETa, HE YMEET JielaTh apryMEHTUPOBAHHBIC BBIBO/IbI
U IPUBOAUTH IPUMEPHI, IOYTH HE BIIaZIe€T MOHOJIOTMYECKON peublo, He BIaJIeeT TEPMUHOIOTHEH, TPo-
SIBJISIET OTCYTCTBHUE JIOTHYHOCTU U TMOCIIEAOBATEIHLHOCTHIO M3JIOKECHHUS, JENIaeT OIMUOKH, KOTOPhIE HE
MOJKET UCIPABUTH Jake MPHU KOPPEKIMH MPENoaBaTesieM, OTKa3bIBa€TCA OTBEYATh HA 3aHATUH);

3) eciu CTYIEHT MMEET HEMOJIHBIC MPEACTABICHHUsI 00 00CyKaaeMOM Bompoce (CTYACHT AEMOHCTPH-
PYET HE3HAHHUC TCOPCTUYCCKUX OCHOB MPCAMCTA, HC YMECT ACJ/IaTh apryMCHTUPOBAHHLIC BBIBOJAbI U
NPUBOJIUTH TPUMEPBHI, TIOKa3bIBACT CIIA00€ BiaICHUEC MOHOJIOTHYECKOM PEUbl0, HE BJIAJICET TEPMUHOJIO-
THEH, TIPOSIBIISET OTCYTCTBHUE JIOTHYHOCTH ¥ TIOCIIEIOBATEIIBHOCTRIO M3JIOKCHHS, JIeTIaeT OMUOKH, KO-
TOpBIC HE MOYKET UCIPABUTH JIaXKe MPH KOPPEKIMH MTPEToIaBaTesieM, OTKa3bIBaeTCs OTBEUaTh Ha 3aHs-
THH);

4) ecnu CTyIEHT UMeeT COPMUPOBAHHBIC, HO COJIEPIKAIIME CYIICCTBEHHBIC TPOOEIIBI MPEICTABICHUS
00 o0cyxmaemMoM Bompoce (CTYACHT JEMOHCTPUPYET HErNIyOOKHE TEOPETHUECKUE 3HAHUS, MPOSBIISET
¢11a00 c(hOpMUPOBAHHBIC HABBIKM aHAIIN3a SIBJICHUW U MPOIIECCOB, HEIOCTATOYHOE YMEHHE JIENaTh ap-
TYMCHTHUPOBAHHLIC BEIBOJbI U IIPUBOJUTH IPUMEPHLI, IIOKA3bIBACT HC JOCTATOYHO CBO6OI[HOC BJIaACHUC
MOHOJIOTHYECKOH peYbi0, TEPMHUHOJIOTUEH, IOTHYHOCTBIO U ITOCIIEI0BATEIbHOCTHIO U3JI0KCHUS, JeIacT
OIIMOKH, KOTOPbIE MOYKET UCIPABUTH TOJIBKO MPU KOPPEKLIUH MPETIOAABATEIIEM ).

1 6aq1 32 pereHne KaKa0# 3aJauu BBICTABIISETCS CTYICHTY B CICAYIOIIMX CIyYasix:

1) ecnu cTYACHT UMeeT CPOPMUPOBAHHBIC, HO COJCPIKAILUE OTICIbHBIC TPOOEIIbI IPEICTABICHHUS 00
o0CyxIaeMoM BOIpoce (CTYACHT JeMOHCTPUPYET IPOYHbIE TEOPETHYECKNE 3HAHUS, BIaJICET TEPMHU-
HOJ'IOFI/IGI\/'I, ACJIaCT apryMEeHTHUPOBAHHBIC BEIBOJAbI U O606HI€HI/I$I, IMPUBOJAUT IMPUMCEPBHI, TIOKA3bIBACT
CBOOO/IHOE BJIaJIeHUE MOHOJIOTHYECKOH Pedbi0, HO TIPH ATOM JIeJIaeT HECYIIeCTBEHHBIE OIMOKH, KOTO-
pbie OBICTPO UCHPABIISET CAMOCTOATEIBHO UM NMPU HE3HAYUTEIHHONU KOPPEKLIUU IIPETIOAaBaTEIEM);
2) eciu CTYJCHT uMeeT ChOPMHUPOBAHHBIE CUCTEMATHUECKUE MPEICTABICHHS 00 00CyK1aeMOM BO-
npoce (CTYACHT JeMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHIE 3HAHMS, BIIaJICeT TEPMUHOJIOTHEH, J1e-
JIaCT apTryYMCHTHUPOBAHHBIC BBIBOJbI O606HIGHI/I$I, IMPHUBOJAUT MPUMEPHI, ITOKA3BIBACT CBO6OI[HOC BJIa-
JICHUE MOHOJIOTHYECKOH PeYbi0 U CITIOCOOHOCTH OBICTPO pearupoBaTh HA YTOUHSIOIINE BOTIPOCHI).

IPOT'PAMMA I'PYIIIIOBBIX 3AHATHIA

Pasnen 1. Beenenne. Kinaccupukanusi BbIYMCIUTENbHBIX METOI0B

[Ipeamer nucummummeel. [IpuMeHeHnE METOIOB TEOPETUYECKON XUMHUHU B PEIICHNUN ITpaKTHYe-
CKHMX 3a/1a4. BeTBM T€OpETUUYECKON XUMUH U PELIAEMBIE C UX ITOMOLIBIO 33/1a4d. B3auMOCBSI3b MEXKIY
Pa3JINYHBIMU HAPABJICHUSIMU TEOPETUUECKON XUMHH. KpaTkas XapakTeprucTruka METOI0B MOJIEKYJISIP-
HOf/i JUHaAMHWKU, MOJ'I@KyJ'ISIpHOﬁ MCEXaHUKH, KBaHTOBOfI XHUMHHU, MO.]'IeKy.TISIpHOl"O MO,ZIGJ'II/IPOB&HHSI " Xe-
MOHH(OPMATHKH. JJOCTOMHCTBA, HEJOCTATKH ITUX METOJIOB. ,IX BO3MOXKHOCTH B PEIICHUH MPAKTHYE-
CKHUX U Q)yHHaMeHTaHLHBIX 3a1a4 OpFaHquCKOfI nu HeOpFaHH‘IeCKOﬁ XUMHUHA. BBI'—II/ICJ'II/ITCJ'II)HaSI XUMUA
KaK CIoco0 MPOBEJCHHS XUMUYECKIX UCCIIeIOBaHUA. TUMOBBIE 331a4U BEIYUCIUTEILHOU XHMHUH.

Paznen 2. XemoundopmaTuka Kak HayYHasi JUCHUIIMHA

Omnpenenenue. Hayunsie HanpaBiieHus1, 00beAMHIEMbIC XeMOMH(POPMATUKON. XeM0o- U OMOWH-
dopmaTrKa B peNIeHUH OCHOBHBIX 33/1a4 (PU3UUECKOM opraHnyeckor xumuu. [Tonstie o Monenupo-
BaHUU «CTPYKTYPa-CBOMCTBO» U «CTPYKTYPa-aKTUBHOCTH» B XeMOHHpopMaTHKe. IHAyKTUBHBIHN U Je-
JTYKTUBHBINA IOJXO/BI B XeMO- U OuonHdopmatuke. Llenu, npecneayempie XeMOUH(POPMATUKOM.

18



OcHoBHBIE BO3MOKHOCTH Tiporpammbl MarvinSketch.

Pazjnen 3. Moseky/isipHasi MeXaHUKA B PellIeHNH HAYYHBIX 3a/1a4

MonekynsipHasi MEXaHHUKa KaK METOJ] pacueTa reoMeTpuu U 3Heprun Mosekyin. [Ipenmymectra
Y HEJIOCTaTKH 3TOoro Meroza. [loHsTre «cuiioBoe 1osie» B BBIUUCIUTEIHLHOM XUMUU. METO ] CUITOBBIX
MoJIeH KaK METOJ, PEaTU3YIOIIMH OCHOBHYIO HUJICIO MOJICKYJISIPHOM MeXaHUKH. PacdeT nmojsHou sHeprun
MOJIEKYJIbI M €€ SHEPIeTUUECKUX COCTABIIAIONINX. CBS3BIBAIOIINE U HECBSA3BIBAIOIIUE B3aUMOACHCTBUS
B MOJICKYJIax.

Pasznen 4. MoJsiekyasipHasi IMHAMMKA B PellIeCHUH HAYYHBIX 3a/1a4

Teopernyeckne OCHOBBI METO/A MOJIEKYJIIPHOU NMHAMUKHU. [IpencraBinenue MOIEKyJl OpraHu-
YECKUX COCIUHEHUM B METOJE MOJICKYJIIPHON IMHAMUKHA. MeXaTOMHbIE B3aUMOACUCTBHS U CyMMap-
HbIE CWJIBI B MOJIEKYJIaX B METOJI€ MOJICKYJIIPHOM AMHAMUKU. Pacuer »BOIOLUU MOJIEKYIISIPHBIX CH-
CTEM, a TAK)K€ TPAEKTOPHUM UX JABUKCHHS BO BpeMeHH. JlOCTOMHCTBA, HENOCTATKH 3TOTO METOJA, €ro
BO3MO>XHOCTH B PELUIECHUM MPAKTUYECKUX U (PyHIAaMEHTaJIbHBIX 3a7auy OpraHM4eCKONM M HEopraHuye-
CKOM XMMUHU.

Pa3znen 5. CniocoObl npeacTaBIeHUs XMMHUYECKUX COeIMHEHNH B BLIYUCIUTEIbHON XUMUN

[TonsTHE «XMMHUYECKOE TIPOCTPAHCTBO». OCHOBHBIE CLIOCOOBI IPEJICTABICHHSI XUMUYECKUX CO-
eMHeHuH (cTpykTypHas (opmyia, OpyrTo-hopMyia, TPUBHAILHOE Ha3BaHUE, Ha3BaHUE B COOTBET-
crBun ¢ HoMeHkiatypoit MIOITAK). I'padbr 1 BEKTOpBI JeCKpUNITOPOB) KaK CIIOCOOBI IPEACTABICHUS
Mmosoekyil. [lonsTue MonekynspHoro rpaga B TeopeTudeckoil xumun. MosekyssipHo-rpadoBoe mpes-
CTaBJICHHE OPraHN4eCKUX MosieKysl. Onucanue CTpyKTyp XUMUYECKUX COEMHEHUH C UCTI0Ib30BaHUEM
BEKTOPOB MOJIEKYJISIPHBIX JleCKpUNTopoB. IIoHsATHE necKkpunTOpa B BEIYUCIUTENbHOW XuMuK. Tpebo-
BaHUs, IPUMEHSEMbIE K MOJEKYJISPHBIM JieckpuntopaM. JKenaTeslbHbIE XapaKTEPUCTHUKU JIECKpPUII-
Topa. CoBpeMeHHbIe Kilaccuukanuu aeckpuntopos. 1D-4D-ngeckpuntopst u 1D-4D —nipencraBnenus
MpOJIEKYJ B BBIYMCIUTEIbHOW XUMHUU. Pacuer Mep cX0JCTBa XUMUYECKUX COETMHEHUI Ha OCHOBE pa3-
JUYHBIX TUIIOB METPUK (IKBKJIIUI0BO, MAaHXITTEHCKOE pacCTOsHUE, paccTosiHue MaxananoOuca, Mus-
KOBCKOTI'O U T.1.), Ko unuenrta Tanumoro, [aiica, Kap6o, Tsepckoro u T.1.

Knaccudukanus npenctaBieHN XUMUYECKUX COETUHEHNH B 3aBUCUMOCTH OT UX OpraHU3aluu
(JIuHEeltHOe, MpeICTaBICHHS MOJIEKYIIIPHBIX TpadoB, TPEXMEPHBIE U YETHIPEXMEPHBIE MTPE/ICTABICHMUSL.
[ToHsiTHE «MaTpHIIa CBA3EH», «MAaTPHLIA PACCTOSHUIY, «MaTpULla CMEXKHOCTHY», CTPYKTYpbl Mapkyia,
Z-MaTpuIa B BEIYACIUTEIBHON XUMHU.

Pa3nes 6. CtannaptHble 00MeHHbIe GopMaThl (PaiiJIOB B BBIYMCIUTEIbHOH XUMUH

CoBpemeHHbIe TpeOOBaHMsI K CTaHIApTHBIM OOMeHHBIM (opmaraMm (aitnoB. Knaccudpukarus
CTaHJapTHBIX OOMEHHBIX popmaToB dainoB. Dopmater MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, ux nOCTOMHCTBA, a TAaK)XE€ OPraHUYEHHUs], COBMECTUMOCTb C COBPEMEHHBIMH KOMIBIOTEPHBIMU
IIporpaMMaMy M NaKeTaAMH IPOrPaMM.

KoHnBepTanust MeXay pa3iMuHbIMH NPEACTABICHUSAMHU MOJEKYJ B BBIYMCIUTEIBHON XUMUU U
BO3HUKAIOIIME TIPU 3TOM OCHOBHBIE MpoOiembl. [loaxoasl ans aBTOMaTudyeckoil koHBepranuu 2D-
ctpyktyp B 3D. IIporpammsl a1 aBTOMaTHYECKON KOHBEPTALMU MEXK/y Pa3IMYHBIMU ITPEICTaBICHH-
SIMUA MOJIEKYJI U OCHOBHbIE TPEOOBAaHHUS K HUM.

Pazpnen 7. Xumuueckue 6a3bl JaHHBIX

O6mue cBeaenus o 6a3zax AaHHbIX. KOMIOHEHTH HHPOPMAIIMOHHOM cUCTEMBI (ITPUIIOKEHUS U
cuctembl 0a3 gaHHbIX). Opranuzanus nHGOpPMaIMOHHON cucTeMbl. [IoHATHE O KapTpUIKe TaHHBIX U
MeTaJaHHbIX. Tubl 0a3 TaHHBIX (MepapXuyecKas CUCTeMa, 0a3bl TaHHBIX CETEBOTO THUIIA, PENSIINOH-
HbIEe 0a3bl TAaHHBIX).

Tunel 6a3 maHHBIX 10 DHreI0 (TUTepaTypHble, hakTorpadudecKue, CTPYKTYpPHBIE).

Bunbl CTpyKTypHOTO TIOWICKA B PAa3IMYHBIX XUMHUECKUX 0a3ax JaHHBIX (TIOMCK MO CTPYKTYpE,
MOACTPYKTYPE, HAJACTPYKTYype, MO MO00UI0).
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Paznen 8. Perpeccnonnblii ananus u QSPR/QSAR-monempoBanne Ha ero 0CHOBe

DKCIIEpUMEHT, TPOCTPAHCTBO BHIOOPKH U pe3ynbTaT. CTaTUCTHKA U BEPOSATHOCTh. [loBTOpeHME
ucnbITaHui. 3akoH Oonbux uncen. LlenTpanbHas npeaensHas reopeMa. COop u ananu3 nanubix. Cka-
THE TAHHBIX.

[TonsTHE «perpeccHOHHBIN aHamu3y. OOIIUe TPUHIIUITBEI TOCTPOCHUS PETPECCHOHHBIX MOICIICH.
[Mpuniunuansaeie oTanaus Mexay SAR QSPR/QSAR-moaensmu. PacueT u Gpu3HUECKuii CMBICT pe-
I'PeCCHOHHBIX KA duuneHToB. [IocTpoeHne perpecCHOHHBIX MOIEIIEH, OMMCHIBAIONINX KOJINYECTBEH-
HYIO CBSI3b «CTPYKTYPa-CBOHCTBO» U «CTPYKTYpPa-aKTUBHOCThY» M KPUTCPUH UX aJICKBATHOCTH (MOJIEIIH
QSPR/QSAR). F-cratictuka B perpecCHOHHOM aHaIM3e. JTallbl PErPECCHOHHOTO aHalK3a IMPH I10-
CTPOCHUU PErPECCUOHHBIX Mojeleil. OCHOBHBIC TPEOOBAHHSI K PETPECCHOHHBIM MOICIISIM.

[TakeTsr mporpamMm Ju1st 0OpabOTKM MCXOIHBIX JAaHHBIX, pacdeTa pa3HbIX THIIOB JECKPUIITOPOB
u nocrpoenus QSPR/QSAR-moerei.

[MpenobdpadoTka nanubix nepexa nocrpoeHueM QSPR/QSAR-moneneii. Maremaruueckast mpe-
nobpadboTka gaHHbIX. KpaTkas xapakrepuctuka 1D-6D-meTonoB moaenupoBanus QSAR.

Paznen 9. Meroasl MAIIMHHOTO O0y4YeHHs, MCHOJb3YyeMbIX AJsl mocTpoenuss SAR-u
QSPR/QSAR-moaeneii

MHoOXeCTBEHHas TUHEHHas perpeccrs. MeTo 1 4aCTUYHBIX HAaUMEHBIIIUX KBaJIPaTOB.

MeTtop OnmKalIIux coceneit

HckyccTBeHHBIC HEHPOHHBIE CETH.

Meroa OIOpHBIX BEKTOPOB.

JlepeBbs IPUHSATHS PEIICHUI.

JIOCTOMHCTBA M HEIOCTATKH STUX METOJIOB.

Pa3nea 10. Moneky/sipHoe MOAeIHPOBAHUE C MCIOIb30BAHUEM METOA MOJICKYJISIPHOTO
AOKHHIa

CyTb M€TO/1a MOJIEKYJIIPHOTO JOKUHTA. AJITOPUTMBI MOJIEKYJIIPHOTO JOKMHIA U TPOrPAMMHBIE
MAKEeThl, pean3yoIre 3TOT MeTo. BUIbl METOJOB MOJIEKYIISIPHOTO JOKUHIA M UX UCIOJIb30BAaHUE B
pELIeHUH NPUKJIIaIHBIX 3a/]1a4.

CoueTtanue MeToa MOJIEKYJISIPHOTO JIOKUHTA € IPYTUMHU METOAAMHU MOJIEKYJISIPHOTO MOJIEIHPO-
BaHMSL.

KpuTtepuu onieHKH rpynnoBbIX U HHAHUBHAYAJbHBIX TBOPYECKUX 3aaHUI

0,5 6an10B: 0ayUI0B BBICTABIIAETCS CTYIEHTY, €CIIU CTYJEHT UMEET CPOPMHUPOBAHHBIE CHCTEMAaTHUECKHE
npezcTaBieHus 00 00cykaaeMoM BOpoce (CTYAEHT AEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HA-
HUS, BJIAJICET TEPMHUHOJIOTUEH, IENIaeT apryMEHTUPOBAHHbBIE BHIBOJIBI U 000OIICHNS, IPUBOIUT TIPH-
Mepbl, TOKa3bIBaeT CBOOOIHOE BJIaIEHNE MOHOJIOTHYECKOM peublo M CIIOCOOHOCTH OBICTPO pearupoBarth
Ha YTOYHSIOIINE BOIIPOCHI).

0,25 GanyoB BBICTABISETCS CTYACHTY, €CJIU CTYJEHT UMEET HEIOJIHbIE MpeACTaBIeHUs 00 00CyX-
JTaeMOM BoTIpoce (CTYACHT JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IMIPEIMETa, HE YMEET Jie-
JaTh apryMEHTHPOBAHHBIC BBIBOBI M PUBONTH TPUMEPEHI, TOKA3bIBACT CIA00e BIIaJICHHE MOHOJIOTH-
YECKOU peubto, HE BJIaJIeeT TEPMUHOJIOTUEH, IPOSIBIISIET OTCYTCTBUE JIOTUYHOCTHU U TIOCTIEI0BATENbHO-
CTBIO U3JIOXKEHUs, JIeNlaeT OMIMOKH, KOTOPbIEe HE MOXET MCIPABUTh JJake NMPH KOPPEKIMU MpernoaaBa-
TEJIEM, OTKA3bIBACTCS OTBEYATh HA 3aHSATHH);

0 GayJIOB BBICTABISIETCS CTYJCHTY, €CJIM . CTYJCHT HE MMEET MpeJCTaBiIeHus 00 obcyxkaaeMoM
BOIIPOCE;

NuapuBuayajbHble TBOPUYECKHE 3a1aHNs (MPOEKTHI):

1 CTyJIeHT CaMOCTOSATEIbHO HAXOAUT CalT pa3pabOTYMKOB OJHOTO M3 MAaKeToB mporpamm (Sybyl,
Schroedinger, LeadlT, HyperChem, MOE), 3nakomutcsi ¢ 00Iieii uaeosorueii paboTsl BEIOPaHHOTO
IPOrPaMMHOI0 00ECIIEUeHHs], €r0 OCHOBHBIMH BO3MO>KHOCTSIMH, HE BIaBasICh B JETAIbHYI0 HHPOpPMa-
IIUI0, U3YYaeT, B KaKOW OMepaliMoHHON CHcTeMe TaHHOE porpaMMHoe obecrieueHune OyaeT GpyHKIo-
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HUPOBATh U 3aT€M T'OTOBUT HEOOJIBIIYIO MPE3CHTALIMIO Ha MPOPa0OTaHHOMY (M3y4EeHHOMY) IPOrpaMM-
HOMY oOecrieueHHI0. 3aTeM CTYACHT BBICTYNAET Mepe] ayAUTOPHUEH, COCTOAIIEH U3 OJHOTPYIITHUKOB
KaK MPeICTaBUTENb (PUPMBI-pa3padoTyrKa BEHIOPAHHOTO UM IporpaMMHOro obecrniedenus. Ciaymarenu
0 3aBEPILICHUH BBICTYIIJICHUS TOKJIAAUMKa 3a/1al0T €My BOIIPOCHI [10 TEME JJOKJIa/a.

2 CtyneHTsl nensitcs Ha napbl. Kaxblil U3 CTyJIeHTOB pa3pabaThiBaeT CBOM TECT IO OJHOMY U3 pasjie-
JIOB JIEKIIUH.

KpnTepnn OLHCHKHU I'PYNIIOBBIX 1 HHAUBUAYAJIBbHBIX TBOPYECKHUX 3aJaHui

0,5 6anoB: 0aIOB BHICTABISAETCS CTYICHTY, €CITH CTYICHT UMeeT C(HOPMUPOBAHHBIE CHCTEMATUYECKHE
npezcTaBiIeHuss 00 00Cyx)maeMoM Bompoce (CTYIEHT IEMOHCTPUPYET CUCTEMHBIC TEOPETHYECKHIE 3HA-
HUS, BJIAJICET TCPMUHOJIOTHUEH, JACNAaeT apryMEHTUPOBAHHBIC BBIBOIBI U 0000IICHUS, TPUBOIUT MPU-
MEpBI, MOKa3bIBaeT CBOOOIHOE BIIAJICHUE MOHOJIOTUYECKOM PeUYbI0 M CIIOCOOHOCTH OBICTPO pearupoBarth
Ha YTOYHSIOIINUE BOIIPOCHI).

0,25 6amI0B BBICTABIISIETCS CTYIIEHTY, €CIH CTYJCHT UMEET HEMOJHBIE MPEICTABICHUS 00 00CYX-
JTlaeMOM BoIpoce (CTYACHT JEMOHCTPUPYET HE3HAHUE TCOPETUYCCKUX OCHOB IMPEIMETa, HE YMEET Jie-
JaTh apryMEHTUPOBAHHBIC BEIBOJIBI M IPUBOJIMUTH IIPUMEPHI, IOKA3bIBACT CJIA00C BIIAJICHHE MOHOJIOTH-
YECKOH peublo, HE BIIJICET TEPMUHOJIOTHEH, TIPOSIBIISICT OTCYTCTBHE JIOTUYHOCTH U TIOCIICIOBATEIBHO-
CTBIO M3JIOKCHHSI, JIETIACT OMTUOKHU, KOTOPBIC HE MOYKET MCIPABHUTH JaKe MPU KOPPEKIIMH TPEIo1aBa-
TEJIEM, OTKA3bIBACTCSI OTBEYATh HA 3aHATHH);

0 GayIOB BBICTABISIETCS CTYJCHTY, €CIIH . CTYJACHT HE MMEET NpEeICTaBIeHUs 00 00Cyx)maaeMoM
BOIIPOCE;

INJAH
JlabopaTopHBIX 3aHATHI 110 KypCy
«IIlepcoHanbHbIE KOMIIBIOTEPHI B XUMHUID)

JlaGopaTopHoe 3ansitue 1. OcBOeHHE OCHOBHBIX NMpaBMJI pabOThl C TEKCTOBBIMU U rpaduye-
CKUMH pefiakTopamu B cucteme Linux

HOBTOp OCHOBHBIX ITpaBHJI pa6OTLI C TCKCTOBBIMH U Fpa(I)I/I‘{eCKI/IMI/I peaakTopaM B CUCTEMC
Linux (Libre Office (Calc, Writer, Impress, Base u T.1.).

JlaGoparopHnoe 3ansTHe 2. OCBOCHHE OCHOBHBIX BO3MOXKHOCTEH mporpammbel MarvinSketch
Pabota ¢ komangamu MarvinSketch gepes crpoky MeHro.

s oceoenus npoepammer MarvinSketch pexomenodyemest npouecums memoouueckyio paspa-
b6omKy no coomsemcmayowel meme 1 nPpOCMoOmpems 8U0e0ypoKU, OOCMYNHble NO C1eOVIOUUM CCbLI-
Kam.

https://www.youtube.com/watch?v=N-idUOSG9YA (orumenvrnocms: 3 mun 43 cex.)

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

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

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

JlaboparopHoe 3ansitue 3. [locTpoeHrEe CTPYKTYp XMMHUYECKUX COEAUHEHHI C MCIOJIb30Ba-
HreM nporpammMel MarvinSketch

[MpeniogaBaTens mpemiaraeT MOCTPOUTh CTPYKTYPhI YKa3aHHBIX UM COCITUHEHUH (HE MEHbIIE
10) B penaktope Masrvin Sketch B 2 D-opmarte a) ¢ siBHbIMU U 0) ¢ HESIBHBIMH aTOMaMHU BOJIOPO/ia B
dopmarax mol, mol2, sdf, pdb, xyz.
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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

JlabopaTopHoe 3ansaTHe 4. KoHBepTaus MOJIEKY OPraHU4YECKUX COCIUHEHUM B pa3jinyHbIC
IPE/ICTaBICHNS U TIPHUCBOCHNE M CUCTEMAaTHYeCKOT0 HAa3BaHHUS COCAMHEHHSM C HCIOIb30BAaHUEM IIPO-
rpamMbl MarvinSkletch

[IpenogaBatens mpeaiaracT ¢ MCIoJdb30BaHKEM nporpamMmbl MarvinSketch koneeprupoBath

CTPYKTYPBI, IOCTPOEHHBIE B 1aboparopHoii padote Ne 3, B 3 D-hopmaTt, BOCIIOI530BaBIINCH COOTBET-
CTBYIOIIMMH KOMaHamMu B penakrope Masrvin Sketch. 3atem tpeOyeTcs 1aTh Ha3BaHUE OCTPOCHHBIM
MosekyaaMm o cucreme HMIOITAK.

Kpome Toro, B 3T0# J1abopaTopHOW pabOTE CTYASHTHI IOJKHBI IIOCTPOUTH CTPYKTYPBI XUMUYE-
CKHMX COCJIMHEHHUI 10 TPUBHUAILHBIM Ha3BaHUsAM B 2 D- u 3D-dopmaTax a) ¢ sBHbIME U 0) C HESIBHBIMU
aTomamu Boziopoza B ¢popmarax daitmoB mol, mol2, sdf, pdb, xyz. 3atrem tpebyercs nath cucremaru-
yeckue Ha3zBaHus 1o cucreme MIOITAK Bcem cTpykTypam, IOCTPOEHHBIM 110 MX TPUBHAJIBHBIM Ha3Ba-
HUsM. Pe3ynbpTarel He00X0AMMO 0(OPMUTH B BUE OTUETA.

JlaGopaTopHoe 3ansTHe 5. TONOJOrHYECKUIT aHAIN3 CTPYKTYP OPraHUYECKUX COSJMHCHHM

OT cTyneHToB TpeOyeTcs ¢ UCIoIb30BaHueM mporpammbl MarvinSketch BeIOIHUTE TOMOIOTH-
YECKUM aHaJIN3 COCIMHEHUM, TOCTPOCHHBIX B XOJI€ BBHIMOJHEHU J1a00paTopHBIX paboT Ne 3 u 4 u 3a-
MIOJIHUTH TaOJIUIIBI, B KOTOPBIX yKa3aTh MOJIEKYJISIPHYIO MAacCy COCIMHEHHH, TIPOLIEHTHOE COIEPKAHUE
Ka)KIO0r0 U3 aTOMOB B aHAJIM3HPYEMBIX MOJIEKYNax, YUCIO anu(aTHuecKux, apOMaTUYECKUX aTOMOB
yriaepoja, Yuciao anu(aTuuecKux, apOMaTHYECKUX U TeTepoapOMaTHIECKUX KOJICH B ATHX K€ MOJIEKY-
Jax.

JlabopaTopHoe 3ansitue 6. Pacuer TayromMepoB, CTepeon3oMepoB, KOHPOPMEPOB U PE3OHAHC-
HBIX ()OPM OPraHUYECKUX COCAUHCHHI, a TAKKEe X (PU3UKO-XUMUYECKHX CBOWCTB C MCIOJIb30BaHHEM
nporpammbl MarvinSketch

Ot cTyneHTOB TpedyeTcs ¢ MCIojb30BaHueM mporpammbl MarvinSketch paccuurath Bce BO3-
MOYKHBIE TAyTOMEPBI, CTEPEON30MEPbI, KOHDOPMEPHI U PE30HAHCHBIC (POPMBI JIJIsl YKa3aHHBIX PETIo/ia-
BaresieM coeanHeHui. OnpenenuTsb, B Kakoil TayroMepHoi opme OyayT HAXOJUTHCS MOJIEKYIIBI TPH
pa3HbIx 3HaueHUX pH. OueHuTh COOCTBEHHBIN NEKTPUUECKUH TUIONBHBI MOMEHT /ISl aHAIU3HUPYe-
MBIX COeTMHEHUH, paccunTaiite 1yt HuX PKa, pacTBOpUMOCTH B BOZE, TUIOPHUIBLHOCT B BU/IE ITOKa3a-
tesst logP nipu pasHbix 3HaYeHux pH cpensl.

JlabopaTopnoe 3ausitue 7. Pacuer criektpoB AMP 1H u 13C 151 opraHU4ecKuX COeTMHEHUM

Ot cryneHToB TpeOyercsi ¢ HMCrosib3oBaHueM mporpammbl MarvinSketch paccumnrars SIMP-
CTEKTPHI JUIs yKa3aHHBIX Ipeno/aBaTeieM COeTMHEHNH, TapIraibHbIe 3apsabl Ha BCEX aTOMax B HUX,
MOJTHYIO SHEPTHUIO B cUJIoBbIX mosix Jpeiauara u MMFF94.

JlaGopaTopHoe 3ansitue 8. 3HakomcTBO ¢ 6a3oit manupix CHEMBL

B 6a3e manapix CHEMBL 3amath mouck XUMUYECKUX COSAMHCHHM, YKa3aHHBIX PEIoaBare-
JIEM, a TAKXKE UX CTPYKTYPHBIX aHAJIOTOB, OTIMYAIOIINXCS OT UCXOAHBIX CTPYKTYp Ha 10%, 30% n 50%.

O3HaKOMUTBCS ¢ OMOJIOTMYECKUMHU U XMMUYECKUMHU JAHHBIMHU O KaXJIOM M3 HalJEHHBIX Be-

mICCTB.

JlaGopaTopHoe 3ansiTue 9. 3HakoMcTBO ¢ 0a3oit manHbIX DrugBank

B 6aze mannbix DrugBank 3agath MOMCK XMMHYECKHX COSAMHEHHUH, YKa3aHHBIX MPEIoIaBaTe-
JIEM, a TAKXKE UX CTPYKTYPHBIX aHAJIOTOB, OTIMYAIOIINXCS OT UCXOAHBIX CTPYKTYp Ha 10%, 30% n 50%.
O3HAaKOMUTHCS ¢ OMOJIOTUYECKUMU JAHHBIMU O KK/I0M U3 HalIEHHBIX BEIIECTB (TOKCUYHOCTh, TEPUOJ
noypacnana, ADMET-cBoiicTBa).

JlaGopatopHnoe 3ansTue 10. PaGora ¢ Be6-cepsepom Common Chemistry
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[TpocMoTpeTh BuIeOypoKku o padote ¢ 6a3oit nanueix CAS. B BeO-cepepe Common Chemis-
try. Onpenenuts HoMep CAS 111 XMMHYECKHX COEIUHEHHI, YKA3aHHBIX MPeENoJaBareiieM, U 3a1aTh
MIOMCK 3THX COEAMHEHHH M0 UX CHCTEMATHYECKUM Ha3BaHHMSIM Ha JAHHOM CEPBEpPE, a TAKIKE B KATajaore
Sigma-Aldrich. O3nakoMuThcs ¢ HHGOpPMAaIKEH 0 3aaHHBIX BEMIECTBAX, COAEPIKAIIECHCS B JAHHOM Ka-
TaJjore.

JlabopaTopnoe 3ansitue 11. 3HakoMcTBO ¢ 6a30i1 manHBIX PubChem

B 6a3e manubpix PubChem 3amaTh MOMCK XUMHUYECKUX COCTUHEHHM, YKa3aHHBIX MPEIoiaBaTe-
aeM. O3HaKOMUTBCS ¢ OMOJOTMYECKUMH JAaHHBIMU O Ka)KJIOM U3 HalJIEHHBIX BEIIECTB (TOKCUYHOCTH,
TEeMIEpaTypa KUIEHNUs, TUIaBJIEHUS, PACTBOPUMOCTD B BOJIE).

JlabopaTopHoe 3ansitue 12. 3HakoMcTBO ¢ 6a3amu gaHHbIX NIST

B 6a3e gannpix NIST 3amaTh MOMCK XMMHUYECKHX COSAMHEHHM, YKA3aHHBIX MPEMOAaBaTelieM.
[TomyuuTh CBEICHUS O BO3MOKHBIX H30MEpPaxX 3TUX BEIECTB, UX TEPMOJAUHAMUYECKUX JAaHHBIX B ra3o-
BOM U KUJKOHU CpellaX, KPUTUYECKOM COCTOSIHMM, PaCTBOPUMOCTH, naHHble K- 1 mMacc-criekTpocko-
007078

[TonyunTe TEpPMOXUMUYECKHE U KUHETUYECKUE JAHHBIE O PEAKIIUAX MOIYyUEHUS U IPEBPALLECHUS
AHAIM3UPYEMBIX BEIIECTB C YKa3aHUEM JTUTEPATyPHBIX UCTOYHUKOB.

JlabopaTopnoe 3ansitue 13. OLeHKa TEPMOXUMHUYECKUX XapaKTEPUCTHUK OPraHUYECKHUX CO-
enuHeHnil B 0azax maHubix NIST

B 6a3e gannbpix NIST 3amaTh mouck peakuuii CHHTE3a U PEBPALICHUS AJIST XUMHUECKUX COS/IH-
HEHMH, yKa3aHHbIX npenojaBateneM. [1o ypaBaenusm Kupxrodda u ['nd6ca-I'enpmromnbiia paccuutarsb
W3MEHEHHE SHTAIIBITUH, BHYTPEHHEH sHepruun u sHepruu [ m606ca 1t BRIOpaHHBIX PeakIuid IPU TEMIIe-
parypax 27, 35 wm 55°C. Jlna »3THX K€ peakuuid 10 YypaBHEHUI0 AppeHuyca:

_Eacl

k=A*e R | R=8.314kJ/mol *K paccuurath 4nciieHHOE 3HAYCHNE KOHCTAHT CKOPOCTH MPH TEM-

neparype 27, 35 u 55°C.

JlabopaTopHasi padora Ne 14. OueHka TOKCMYHOCTH H OMOAKKYMYJISMOHHOTO (pakTopa
OpPraHu4yecKuX coeJMHeHM# ¢ ucnoJjb3oBanuem nporpammbel GUSAR 2011

OT cTyeHTOB TpeOyeTcsi BHUMATEIbHO 03HAKOMUTHCS € BEO-CEpBEPOM, Ha KOTOPOM HaXOAATCS
monenu QSAR, noctpoenHsle ¢ ucnonszoBanueM nporpammbl GUSAR 2011. OtBetuTh Ha cienyro-
II1€ BOIIPOCHL:

A) B uem 3akimrogaeTcsi CyTh CaMOCOTJIaCOBAHHOW perpeccun’?

b) C xakumu popmaramu ¢aitno padoraer nporpamma GUSAR?

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

I') Kakoif MaTemMaTuueckuii anmapar 3aj10KeH B OCHOBY nocTpoeHus: QNA- 1ecKpuntopos?

J1) Ha xakux Buax OMOJOTHYECKON aKTHBHOCTH alipoOOMpOBaHa 3Ta mporpamma?

Kpatko oxapakrepusyiiTe NPUHIMI NOCTPOEHUS PETPECCHOHHBIX MOJENIEH B IPOrpamMme
GUSAR Ha 0CHOBaHMM TEKCTOBOT'O ¥ HILTFOCTPATUBHOTO MaTepHalia, HAaXOSIIErocs Ha 3TOW CTPaHULIE.

Kpome Toro, He06X0AMMO 03HAKOMHUTHCS C XapaKTepUCTUKaMU OHyIaitH-Moenei QSAR-moze-
JIeH, MpeIHa3HAUEHHBIX JUUIS pacyeTa OCTPOM TOKCUYHOCTH.

3areM HEOOXOIUMO MPOBECTH PacUeT OCTPOM TOKCHYHOCTH JJIsl YKa3aHHBIX IpErojiaBaTesieM
COEIMHEHUH C UCIIOJIb30BAHUEM ITUX MOJENIEH.

JlabopaTopnasi padora Ne 15. Onenka 0HOJIOrH4ecKO aKTHBHOCTH C MCIIOJIb30BaHHEM
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nporpammbl GUSAR 2011
OT cTyneHTOB TpeOyeTcsi BHUMATEIhHO O3HAKOMUTRCS C XapaKTePUCTUKAMU OHJIAWH-MOIeTei

QSAR-Mozeneii, mocTpoeHHbIMHU ¢ Hcniosib3oBaHueM mporpammbl GUSAR 2011, n npeana3HadyeHHBIX
JUISL pacyeTa pa3HbIX BUIAOB OMOJIOTUYECKON aKTUBHOCTH. 3aTeM HE0OXO0AUMO C UCIIOIb30BaHUEM BCEX
9THX MOJEJIeH MPOBECTU PacyeT Pa3HbIX BUJOB OMOJIOTHYECKON aKTUBHOCTH, JJIS1 YKa3aHHBIX IPeTo/ia-
BaTeJIeM COCTMHEHUI.

JlabGoparopHasi pa6ora Ne 16. OcBoeHre MeTO01a MOJIEKYJIAPHOI0 JOKHUHIAa B NporpaMmme
AutoDock 4.2..

Ot cTyaeHTOB TpeOyeTcsi BHUMATEIIbHO 03HAKOMUTHCS ¢ nHTepdericom mporpammsl AutoDock-
Tools, moaroroBuTh mapamerpuueckue (aispl B 3TOW MporpaMMe U BBIIOJHHUTH pacyeThl. B Harem
ClIy4ae B Ka4eCTBE MOJICIHHOW OMOMaKpOMOJIEKYJIbI BEIOpaHa Moieh (pepMeHTa TUMUIUIAT KHHA3HI
(uems A). Kom makpomosnekynbl - 400m. Makpomoiiekyny 400M HEOoOXOAMMO cCKayaTh C cairta
http://www.rcsb.org/pdb/home/home.do. HatuBHbIM suranioM MakpoMOJIeKy bl 400M SBISICTCS JIH-
raij ¢ kojaom B HameM cirydae FDU. On npencrasnsier co0oil pTop3aMerieHHblil aHanor ypuanHa.

[lepen cTyneHTaMu CTaBUTCS Psijl 3a1a4:

1) Osuakomutbes ¢ uaTepdeiicom mporpammsr AutoDockTools.

2) C UCHOJNB30BaHMEM 3TOW MPOrPaMMbl HAYYHUTHCS IOArOTABIMBATH MapaMETPUYCCKUEC
Gaitnel 11 pacdyera KyOMYECKOW PEHIeTKH W T€HEepaliy MOTEHIHAIbHBIX OMOAKTHBHBIX
KOH(pOpManuii MOICTHPYEMBIX JUTAH/IOB B aKTHBHOM IIEHTPE MAaKPOMOJIEKYJIbl 400M (1IeTb
A).

3) BbINOMHKUTH pacyeThl METOIOM MOJICKYJISIPHOIO JOKMHIA JUis HaTUBHOrO juranaa FDU u
€ro CTPYKTYPHBIX aHAJIOTOB.

4) Hay4uTbCs TPaMOTHO HHTEPIIPETUPOBATH PE3yIIbTAThI PACYCTOB.

Kpurepun onenkn 1adopatopHbix pador

1,25 GannoB: 3agaHue Mo paboTe BBHIMOIHEHO B MOJIHOM 00beme. CTYAEHT TOYHO OTBETHII Ha KOH-
TPOJBHBIC BOIIPOCHI, CBOOOHO OPUEHTHPYETCS B MPEAIOKESHHOM PEIICHHH, MOXKET €ro MOIH(HIIHPO-
BaTh MPHU U3MEHEHUH YCIOBUS 3a7auu. OTUET BHITIOJHEH aKKYpaTHO M B COOTBETCTBUU C MPEIbsIBIIsIC-
MBIMU TPeOOBaHUSIMHU.

1 Gann: 3aganue mo paboTe BHIMOIHEHO B MOJHOM 00beMe. CTYJIEHT OTBETUI HA TEOPETHUECKHE
BOIIPOCHI, UCTIBITHIBAsI HEOOMbINE 3aTpyaHeHus. KauectBo odopmiieHust oTueTa K paboTe He MOJTHO-
CTBIO COOTBETCTBYET TPEOOBAHUSIM.

0,75 6amnma: CTyAeHT MpaBWIIBHO BHITIOIHWII 33aaHue K padore. COCTaBHII OTUET B YCTAHOBIICHHOM
dbopMe, IpeICTaBUII pelIeHHsI OOBIIMHCTBA 33JaHUH, TPEyCMOTPEHHBIX B padoTe. CTyIEHT He MOXKET
MOJTHOCTBIO OOBSICHUTD MOTYYEHHBIC PE3YIIbTATHI.

0,5 6amna: CtyneHT HenpaBWIbHO BIMOIHUT OT 70% 10 50% 3amanuii paboThl M HE MOKET 00bsIC-
HUTH MOJTYYECHHBIE PE3YNbTaT.

0,25 6amra: CTyIeHT HepaBWIHHO BBITOJHUI CBEIIe 70% 3a1aHuii pabOTHl U HE MOXKET 00BsIC-
HUTH MOJTYYECHHBIE PE3YNIbTaT.

0 6annoB CTyJIeHT HE BBINOJHUI BCe 3aJaHUSl pabOThl U HE MOKET OOBSICHUTH MOJY4YEeHHbIE pe-
3yibTaT

KoMIuiekT THIOBBIX 3a/1a4 (3a1aHUil)
1 3apaum penpogyKTUBHOTO YPOBHS
3amanue 1. ITocTpouTe CTPYKTYpY YKa3aHHOTO IPEIOAABATEICM COCAWHCHUSI B PEIAKTOPE
Masrvin Sketch B 2 D-dopmare a) ¢ sBHBIME 1 0) ¢ HEIBHBIMH aTOMaMH Bojopoja B ¢popmarax mol,
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mol2, sdf, pdb, xyz.

2 3ajayu peKOHCTPYKTHUBHOI'O YPOBHS

3ananue 1. [Ipennoxure Kak MUHUMYM JIBa BapUaHTa CTPYKTYPHOU MOJAM(HUKALINK MOJIEKYJIbl YKa3aH-
HOTI'O MPENOIaBaTEIEM COCAUHECHUS.

Zananue 2. C ucnonn3oBanreM mporpamMmbl Masrvin Sketch omennTe Bce BO3MOKHBIE CTEPEOM30MEDPHI U
TayTOMEPHI JIJIs1 YKA3aHHOTO MPEIOIaBaTENEM COEAUHECHUS.

3ananue 3. OueHuTe Ynuciao OCHOBHBIX GopM coeannenus? Kakas u3 atux ¢popm OyAeT mpearnouTuTelb-
HOI1 B BoiHOM cpene nipu pH=7,4

3 3agaum TBOPYECKOI0 YPOBHS

3ananue 1. Ilpeanoxure, kKakue CTPYKTYpHbIE ()parMEHTHI HaJI0 BBECTH B YKa3aHHOE MPENOAaBaTEIEM
COEIMHEHUE JUTS TTOBBIIIEHHS €€ BOAopacTBOpUMOCTH. OTBET 000CHYHTE.

3ananue 2. [lpeanoxure, kKakue CTPYKTYpHbIE ()parMeHTHI HaJI0 BBECTH B YKa3aHHOE MIPENOAABATEIIEM
COEIMHEHME JUTSl YBETTMUEHHS €€ TUIOLaIu MoNApHOil moBepxHocTtu? OTBET 000CHYIITE.

Kputepumn onenku (B 6ajs1ax) ydactusi CTYJICHTOB B PEILIEHUH PA3HOYPOBHEBBIX THUITOBBIX 3a/1a4.
Kaxxnast 3amaua BKiItoyaeT B cedsi Tpu Bompoca: 1) penpoAyKTUBHBIN YPOBEHD; 2) peKOMOMHAHTHBII
YPOBEHb; TBOPUYECKHI YPOBEHbD.

- 0 6ay10B 3a pelleHre KaXk10M 3a/1a4 BBICTABIISIETCS CTYJICHTY B CIEIYIOIIUX CIIydasix:

1) ecnu . CTyI€HT HE UMEET IpeICTaBIeHHs 00 00CYyk/1aeMOM BOIIPOCE;

2) ecny CTYACHT UMeeT (parMeHTapHbIE MPEACTaBIeHUs 00 00CyX)aaeMoM Bonpoce (CTYIEHT AeMOH-
CTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEIMETa, HE YMEET JeIaTh apryMEHTHPOBAHHBIC BBIBOIbI
Y MIPUBOIUTH IPUMEPHI, IOYTH HE BIIaZIe€T MOHOJIOTHYECKON peublo, He BIaJIeeT TEPMHUHOIOTHEH, IPO-
SBJISIET OTCYTCTBUE JIOTUYHOCTH U TOCJIEIOBATEIHLHOCTHIO U3JIOKEHUS, JEIaeT OIMOKH, KOTOPBIE HE
MO>KET UCTPaBUTH Jake MPHU KOPPEKIIMH MPErojaBaTesieM, OTKa3bIBA€TCsA OTBEUATh Ha 3aHSATHH);

3) ecnu CTYIEHT UMEET HEMOJHbIe MPEJCTaBIeHus 00 00Ccyk1aeMoM BoIpoce (CTYACHT AEeMOHCTPH-
pyeT HEe3HaHUE TEOPETHYECKUX OCHOB IpEAMETa, HE YMEET JeJlaTh apryMEHTUPOBAHHBIC BBHIBOJBI U
MIPUBOAUTH IPUMEPHI, TTOKA3bIBAET CJIa00€ BIaJIEHUE MOHOJIOTUYECKON pEeUbl0, HE BJIaJIE€T TEPMUHOJIO-
THEH, IPOSBISET OTCYTCTBHE JIOTHUYHOCTH M TOCIEI0BATENBHOCTIO H3I0KEHHUS, IeTIaeT OLIUOKH, KO-
TOpPBIE HE MOXKET UCTIPABUTH JIaXKe MIPU KOPPEKIIMH MPEToaBaTesieM, OTKa3bIBA€TCS OTBEUATh HA 3aHsI-
THH);

4) ecnu CTyJeHT UMeeT C(HOPMHUPOBAHHBIC, HO COJICPIKAIINE CYIIECTBEHHBIE TIPOOEITBI MPEACTaBICHUS
00 o0cyxmaeMoM Bompoce (CTYIEHT AEMOHCTPUPYET HEeTNIyOOKHE TEOPETUUYECKUE 3HAHUS, TPOSIBIISIET
c1abo copMUPOBaHHbIE HABBIKM aHAJINM3a SIBJICHUM M MPOLECCOB, HEJOCTaTOUHOE YMEHUE JIeNaTh ap-
TYMEHTHPOBAHHBIE BHIBOJIBI M IPUBOAUTH IPUMEPHI, TOKA3bIBAECT HE JOCTATOYHO CBOOOHOE BIIaICHUE
MOHOJIOTHYECKOHN peublo, TEPMUHOJIOTHEHN, TOTHUYHOCTHIO U MTOCIEA0BATEIbHOCTHIO U3JI0KEHHUS, 1€TIaeT
OIIMOKHU, KOTOPBIE MOXKET UCTIPABUThH TOJIBKO MPU KOPPEKIIUHU TPETIOIaBaTEIIEM).

1 6aJ11 3a pelieHne KaXxa0M 3aJa4uy BBICTABIIAETCS CTYJEHTY B CIEIYIOIINX CIIy4asx:

1) ecnu cTyaeHT uMeeT c(OpMUPOBAHHBIE, HO COJIEpIKAIIME OTAENIbHBIE IPOOEbI MpeICTaBIeHUs 00
o0cykJ1aeMOM BOIpOce (CTYAEHT AEMOHCTPUPYET IPOYHbIE TEOPETUUECKHUE 3HAHNUS, BiIa/leeT TepPMU-
HOJIOTHEH, /IelaeT apryMeHTUPOBAaHHBIE BHIBOJIBI M 0000IEH!S, TPUBOAUT PUMEPHI, TTOKA3bIBACT
cBOOOIHOE BJIaJICHHE MOHOJOTUYECKOM PEUBI0, HO IIPU 3TOM JEIaeT HECYIECTBEHHbIE OIIMOKH, KOTO-
pble OBICTPO MCIIPABIISET CAMOCTOATENBHO MITH MPH HE3HAYUTEIbHON KOPPEKIIUH MTPETIO1aBaTeNIeM );
2) ecnu CTYJEHT UMeeT c(hOpMUPOBAHHbBIE CUCTEMAaTHYECKUE MPEICTaBIEHUS 00 00CyKIaeMOM BO-
npoce (CTyIEHT IEMOHCTPUPYET CUCTEMHBIC TCOPETUICCKUE 3HAHUS, BIaIeT TEPMUHOJIOTHEH, J1e-
JaeT apryMeHTHPOBAaHHbIE BBIBO/IbI U 00O0OIIEHUS, TPUBOJUT IPUMEPBI, TOKa3bIBaE€T CBOOOAHOE BIla-
JIEHIE MOHOJIOTUYECKOM PEUbl0 U CIOCOOHOCTH OBICTPO pearupoBaTh Ha yTOUHSIIOMINE BOIIPOCHI).

TecrupoBanue
1) Kako# U3 METOI0B MOJICKYJISIPHOTO MOJICITMPOBAHMsI, 0a3UPYIOIIUIiCS Ha 3aKOHAX KJIacCHue-

CKOM MEXaHUKH, TO3BOJISIET BO BPEMEHH OTCJICIUTh 32 BOJIFOLIUEH CUCTEMBI, COCTOSIIEN U3
Habopa aTOMOB:
A) MonexkynspHas AMHAMUKA;
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b) xemoungpopmaruka;
B) MonexynsipHBIN JOKHUHT;
I') kBaHTOBasE XUMHSL.

2) Bribepute pasjienbl, He OTHOCAIINECS K 00JIACTH TEOPETUICCKON XUMHH:

A) TepMOIMHAMUKA;

b) TeopeTnueckas xumuueckast KHHETHKA;
B) maTtemarnueckas xumus;

I') MonekynsipHasi AMHAMUKA,;

J1) KBaHTOBast XUMHS;

E) xemonndopmaruka.

3) VYkaxuTe pacueTHBIH METOJ ONPE/ICICHUS FEOMETPUUICCKUX XapaKTEPUCTUK U SHEPTUH MOJIe-

KYJI, OCHOBAHHBLIN Ha OMITMPUYCCKHUX JAHHBIX, JIC)KUT B OCHOBC (1)yHKIII/IOHI/IpOBaHI/I$I HEKOBa-

JIEHTHOT'O MOJIEKYJISIPHOTO TOKHHTIa:
A) MaTemMaTu4ecKass XUMUS;
b) MonekynspHast TUHAMUKA;
B) xBanTOBas XUMUS;
I') MonekynsipHast MEXaHUKA;
J1) TeopeTnydeckast pu3nvecKas XuMusi.

4) Beibepute GhopMyiTy, 0 KOTOPOH OCYIIECTBIIACTCS pacueT SHEPruu AehopMaIiuu CBs3eii B

MOJIEKYJIIPHON MEXaHUKE:

n B =k -n)

3
) Ee =2kr(r_re)2;

B) E., =k, *(3n—-6)+(r—r,)*;
) Ecs = kr(r_re)2

5) BeiOepure Gopmyity, o KOTOPOH OCYIIECTBISIETCS pacyeT AeopMalii BAICHTHOTO yIia B

METOAC MOHCKyJ’IprHOﬁ MCXaHUKH:
1 2
A) EBMZEke(e_ee) ;

3
B) EBan :Zke(e_ee)z;

B) B, = 2ke(9—9e)3/2;

) Buw = 2Ky (31-6)+(0-0,)

Kpurepun u MeToAuKa OLlCHUBAHUSA Pe3YJIbTATOB TECTUPOBAHUS:

Opun Tectoblit Bompoc (30 BompocoB).
- 0,5 Gama BBICTaBISIETCS CTYJCHTY, €CIIH OTBET MPABUIILHBIN;

- 0 6aJyuI0B BBICTABIISAETCS CTYACHTY, €CIIU OTBET HEMPABUIbHBIM.

IIpumep KOHTPOJILHOI PadOTHI
3agaun: 1aHbl HAOOPBI HIKCIIEPUMEHTAIBHBIX JAHHBIX
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Howmep Bapuanta

Bapuant 1 | Bapuant 2 | Bapuant 3 | Bapuant 4 | Bapuanr 5
Howmepauust naHHbIX
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
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42 -0.703 -0.689 -0.976 -0.948 -0.521
43 0.230 0.233 0.250 0.254 0.250
44 0.392 0.405 0.512 0.509 0.329
45 -0.485 -0.446 -0.506 -0.539 -0.389
46 -1.019 -1.026 -0.997 -1.091 -0.949
47 -0.748 -0.721 -0.608 -0.710 -0.790
48 -1.550 -1.521 -1.579 -1.595 -1.667
49 0.352 0.366 0.341 0.366 0.319
50 0.394 0.339 0.603 0.598 0.192

Samanus:
1. Ouenute pazmep BHIOOPKH.

Brruucnure BoIOOpOYHOE cpeHee (TO €CTh IEHTPOH T Habopa).

3. TlpoBeauTte NEHTPUPOBAHUE JAHHBIX. J{JI51 3TOTO HAWIUTE PA3HOCTH MEXKTy UCXOTHBIMH YHCIIAMU H
WX [ICHTPOUIOM.

4. PaccuuraiiTe cpeiHee KBaapaTnueckoe oTkiIoHeHrne S.D. ¢ yuerom Bcero Habopa JaHHBIX (CTaH-

no

JApPTHOE OTKJIOHEHNE HAa OCHOBAHUU HECMEIIEHHOMN OLIEHKU JUCIIEPCUH).
5. Ha ocHoBaHuM pe3ynbTaToB, MOJyYCHHbIX B MYHKTaX 2, 3 U 4 NpoBeUTe HOPMUPOBKY JaHHBIX.
6. BrsgBHTE TPOMaxu METOJOM 3G C IOBEPUTEIHLHOM BEPOSITHOCTHIO 95%.
7. B cnyuyae oOHapyXeHHs IPOMAx0OB, yJAIUTE UX U IOBTOPUTE IIYHKTHI 1-5 /1711 HOBOI1 BEIOOPKY J1aH-

HBIX.

Ilpumeuanue:
JI1s HaXOXKASHUS POMAaxXO0B BOCIONB3YHTeCh MeToAoM 3G. [Ipu sTom npeanonoxure, 4yro 6=S.D.

11 AV]_:ch_ Vmin <3'G,
12 AV2=Vmax - ch <3'G;

- Kputepuu u MeToinka OleHUBAHUS Pe3y/JbTATOB KOHTPOJIbHBIX padoT

- 20 6anoB BBICTABISIETCS CTYICHTY, €CIIM pa0dOTa BHITIOJTHEHA B IIOJIHOM 00BEME U H3JI0KEHA
I'PaMOTHBIM SI3IKOM B OIPEIEIIEHHOMN JIOTHYECKOH 1OCIe10BaTeIbHOCTH ¢ TOYHBIM HCIOJIb30BAHUEM
CTHEeNMATM3UPOBAHHON TEPMUHOJIOTHHU; TIOKa3aHO YBEPEHHOE BIIaJICHHE HOPMATUBHOW 0a30M;

- 16-19 GayioB BBICTABIISIETCS CTYJICHTY, €CJIM paboTa BBITIOJIHEHA B TIOJTHOM 00BeMeE,

HO UMEET OJIMH U3 HEJAOCTATKOB!

B paboTe JIOIyIIEeHBI OJTUH-/[BA HEIOUETA IPU OCBEIICHUH OCHOBHOTO COJICPKaHMS OTBETA;

HET OTIPE/ICTICHHON JIOTHYECKOH TTOCIIeI0BATEIbHOCTH, HETOYHO MCIIONIb3YETCS CeIHaTH3 -
pOBaHHasi TEPMUHOJIOTHS;

- 12-15 GayioB BBICTABIISIETCS CTY/IEHTY, €M paboTa BINOJIHEHA HEMOJIHO, HEe TIOKa3aHo 00-
1Iee TOHUMAaHNE BOIIPOCA, UMENTUCH 3aTPyTHEHHS WIIN JOMYIIECHBI OIIUOKH B OTPE/ICTICHUN TIOHSITHIA,
UCTIOJIb30BaHUM TEPMUHOJIOTHH, TIPU 3HAHUH TEOPETUUYECKOTO MaTepuala BbIsIBIEHA HEJOCTAaTOUYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI W HABBHIKOB.

- 8-11 6anmIoB BBICTABISIETCS CTYJCHTY, €CIIM CTY/ICHT BBITTOJIHIII KOHTPOJIBHYIO paboTy MEeHee

yem Ha 50 %.
- 1-7 GayoB BBICTABIIACTCS CTYACHTY, €CIIU CTYJICHT BBITTOJTHIIJI KOHTPOJIBHYIO pab0oTy MeHee

yem Ha 70 %.
- 0 0aJUTOB BBICTABIIACTCS CTYACHTY, €CJIM CTYACHT BOOOIIEC HE IPUCTYIAT K BBITIOJTHECHUIO KOHTPOJIb-

HOU pabOTHI.
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4.3.Peiitmunz-nian OuCUuniuHbl
PeliTuHr-11aH TUCHMIUIMHEI IPEICTABIIEH B IPUIIOKEHUH 1.

Kputepusimu olieHUBaHUS SIBJISTFOTCS OQJIJTbl, KOTOPBIE BBICTABIISIOTCS MPEIOIaBaTeIeM 32 BUJIBI
JEATEeTLHOCTH (OIEHOYHBIE CPEJICTBA) 110 UTOTaM U3YUYEHUSI MOAYJICH TUCIMILUIMHBI, IEPEUYNCICHHBIX B
PEUTHHT-TUTAHE TUCIUIUIMHEIL, IS 9K3aMEHa: TeKYIIHi KOHTPOIb — MakcuMyM 40 6ayioB; pyOexHbIN
KOHTPOJIb — MakcuMyM 30 6ajuioB, MOOMIPUTENbHBIC OauTbl — MakcuMyMm 10.

IIIkanpl olieHUBAHMS IJII SK3aMeHa:

oT 45 110 59 6aJIOB — «yIOBIETBOPUTEIIBHOY;

o1 60 10 79 6aI0B — «XOPOLIOY;

oT 80 6amIOB — «OTIIHYHOY.

5. YueOHO-MeTOAUYECKOe U HHPOPMANIHOHHOE O0ecTiedeHne TN CUMILTUHBI

5.1. IlepeyeHb OCHOBHO H JONOJHUTEIBHON Y4eOHOI JINTEPATyPbl, HCOOXOAMMOM IS
OCBOCHHUSA TUCIHHUILINHEI

OcHoBHas JiMTEpaTypa:

1. B.P. Xaiipynnuna. BBeneHue B BBIUMCIMTENbHYIO XHMHIO: Kypce Jekuuid. Yda: PULL

bamlI'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. Xaiipynnuna, 3.M. XamutoB. [IpakTHKyM 1O BBIYMCIUTENBHON XUMHUH: yueOHOE I10-
cobue. Y. |. Ya: PUL baml'V, 2017. 160 c. JfocTym K TEKCTY 31€KTPOHHOTO U3JaHUSI BO3-
MO’KEH depe3 DIEeKTPOHHO-ONOINOTEUHYI0 cUCTeEMY «DJIeKTpoHHAast Oubnmoreka bamly»:

URL:https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum po vychislitelnoj
himii_Ch 1_up_2017.pdf

3. Mapxkos, 10.I'. Maremarnueckue MOAEIN XUMHUECKUX peakLuil [DIEKTPOHHBIN pecypce] :
yuebnuk / FO.I'. Mapkos, .B. MapkoBa. — DnektpoHn. nad. — Cankr-IletepOypr: Jlans,
2013. — 192 c¢. — JlocTym K TEKCTY JIEKTPOHHOTO U3aHUS BOSMOXKEH uepe3 DIEKTPOHHO-
oubmmoTeuHyto cucteMy usaarenscra "Jlans": https://e.lanbook.com/book/40052.

4. B.N. Kpawenunun, E.I'. I'azenayp, JI.B. Ky3smuna. KBantoBast xumus u KBaHTOBast Mexa-
HUKa B IpUMEHEHUH K 3agadyaM. — Kemeposo : KemI'V, 2012. 56 c. JlocTyn k TEKCTy 21ek-
TPOHHOT'O M3/aHUS BO3MOXKEH Uepe3 DIIEKTPOHHO-OUOINOTEUHYIO CUCTEMY « Y HUBEpPCH-
TeTckas 6ubauoreka onliney:
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.

5. bapanosckuii, B.M. KBanToBas MexaHWka U KBAaHTOBAsi XUMUS [ DJIEKTPOHHBIN pecypc] /
B.U. bapanosckuii. — DnektpoH. gaH. — Cankt-IlerepOypr : Jlanp, 2017. — 428 c. —
JlocTym K TEKCTY 3JIEKTPOHHOTO U3JJaHUS BO3MOKEH uepe3 DIeKTPOHHO-OMOINOTEUHYIO
cucremy usnarenbcrsa "Jlanp": https://e.lanbook.com/book/92941.

6. Jlxeiimc, I'. BBeaenue B craructuyeckoe o0ydeHue ¢ mpuMepamu Ha sizbike R [Dnekrpon-
He1ii pecype] / I'. Txeitmc, 1. Yurron, T. Xactu, P. TuGmmpanu ; nep. ¢ anra. MacTHIIKOTO
C.D.. — DnektpoH. nan. — Mocksa : JIMK Ilpecc, 2017. — 456 ¢. — JlocTyn K TEKCTYy
AJIEKTPOHHOT'O U3JIaHHsI BO3MOXKEH uepe3 DIIeKTPOHHO-OMOIMOTEYHYIO CUCTEMY U3/1aTelb-
crBa "Jlann": https://e.lanbook.com/book/93580. — 3aru. ¢ skpaHa.

7. Pamika, C. Python u MammnHOe o0y4yeHue: KpaiiHe HE0OX0IuMoe MocoOHe 1Mo HOBEeHIIeH
IpeJicKa3aTeNIbHOM aHAIMTHKE, 00s13aTenbHOE [ OoJiee I1yO0KOro MOHUMaHUsS METO/10J10-
MM MAIIUHHOTO 00yueHus [ DneKTpoHHbIN pecypc] : pykoBozcTso / C. Parika ; ep. ¢ aHri.
JlorynoBa A.B.. — DnektpoH. gan. — Mocksa : JIMK Ilpecc, 2017. — 418 c. — Jloctym k
TEKCTY AJIEKTPOHHOTO U3aHUsI BO3MOXEH yepe3 DICKTPOHHO-OMOIMOTEUHYIO CUCTEMY H3-
narensctBa "Jlanp": https://e.lanbook.com/book/100905..
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http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1

10.

11.

12.

13.

14.

15.

16.

Opuk, P. Cemp 6a3 maHHBIX 32 ceMb Hellelb. BBeJeHHE B COBpeMEHHBIC 0a3bl JaHHBIX H
uneonoruio NoSQL [Dnexrponnsrii pecypce] / P. Opuk, P.Y. lxum. ; mox pen. XK. Kaprep ;
nep. ¢ aura. CnuakuH A.A.. — DnektpoH. gaH. — Mocksa : JIMK Ilpecc, 2013. — 384 c.
— JocTym K TeKCTY 3JIEKTPOHHOT0 U3JaHHs BO3MOXKEH uepe3 DIEeKTPOHHO-OHMOINOTEUHYIO
cucremy usnarenscrsa "Jlaup": https://e.lanbook.com/book/58690. — 3ari. ¢ sxpaHa.

JlonoiHUTeILHAS JTUTEpaTypa:

bromerannoopranudeckas XuMus [DIEKTPOHHBIA pecypc] : yueOHoe mocodue / moa pen.
Kaysna K. ; nep. ¢ aurn. B.IL. dsauenkp, K.B.3alineBa. — DyekTpoH. naH. — Mocksa :
N3znarensctBo "Jlaboparopus 3nanmii”, 2015. — 505 ¢. — JlocTym K TEKCTY 3JEKTPOHHOTO
W3/IaHUsI BO3MOXKEH 4Yepe3 DIJIEKTPOHHO-OMOIMOTEUHYI0 CUCTEeMYy Hu3aarenbcTBa "JlaHp':
https://e.lanbook.com/book/66354. — 3ari1. ¢ skpaHa.

["amaropoBa, B.C. ®epMmenTsl [DnekTpoHHBIH pecypc] : yueOHoe mocobue / B.C. I'amaro-
poBa, M.E. 3unoBbeBa. — DnekTpoH. nan. — Kazans : KHUTY, 2010. — 278 c¢. — Hdoctyn
K TEKCTY AJIEKTPOHHOTO M3JaHUS BO3MOXKEH 4epe3 DIEeKTPOHHO-OMOIMOTEYHYIO CHCTEMY
usnarenabcrsa "Jlanp": https://e.lanbook.com/book/13347. — 3ari1. ¢ skpaHa.

Mankosa, O.B. OcHoBbI OMoXUMUM [ DNEKTPOHHBIH pecypce] : yuebHnoe mocobue / O.B. Mar-
koBa, O.A. Ilerpos, M.E. KimtoeBa. — Dnektpon. nman. — UBanoro : UT'XTY, 2009. — 48
c. — JlocTyn Kk TEKCTy 3JIEKTPOHHOTO M3AaHUS BO3MOKEH uepe3 DIEeKTPOHHO-OMOIHoTe-
HyI0 cucteMy u3narenscta "Jlane": https://e.lanbook.com/book/4508. — 3aru. ¢ skpaHa.
I'aBpuiioBa, T.A. Unxxenepust 3Hanuii. Mozaenu u MeTonbl [ DJIEKTpOHHBIN pecypce] : 2018-
07-12 / T.A. I'aBpunosa, /I.B. Kyapssues, /I.1. MypomiieB. — DnektpoH. naH. — CaHKT-
[TetepOypr : Jlanp, 2018. — 324 ¢. — JlocTyn K TEKCTY 3JIEKTPOHHOTO MU3JaHHs BO3MOKEH
yepes DNEKTPOHHO-ONOITHOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/107925. — 3aru. ¢ 3kpaHa.

MartrouikuH, 1.B. MoaenupoBanue u Busyanuzauus cpeactsamu MATLAB ¢usuku HaHo-
CTPYKTYp [DneKTpoHHBIN pecypc] : yueOHO-MeToauueckoe nocodbue / M.B. MaTromkun. —
OnekTpoH. AaH. — Mocksa : Texnocdepa, 2011. — 168 ¢. — JlocTym K TEKCTY IEKTPOH-
HOTO U3JaHUs BO3MOXEH uepe3 ODJIEKTPOHHO-OMOIMOTEUHYI0O CHUCTEMY HW3JaTeIbCTBA
"Jlanp": https://e.lanbook.com/book/73025. — 3aru. ¢ sxpaHna.

Cun, T. 3anumarenbHas cTaTUCTUKA. PerpecconHbli aHanu3. Manra [DneKTpOHHBIN pe-
cype] / T. Cun. — Dnexrpon. nan. — Mocksa : JIMK Ilpecc, 2014. — 214 ¢. — [octym k
TEKCTY 3JIEKTPOHHOT'O U3aHUsI BO3MOXKEH Yepe3 DIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY HU3-
narensctBa "Jlane": https://e.lanbook.com/book/90123. — 3aru. ¢ skpana.
Bocko6oiinukos, FO.E. Perpeccuonnsliii ananu3 nanubix B nakere MATHCAD [DnexTposn-

HBI pecypc] : yuebHoe mocodue / FO.E. BockoboiiHukoB. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanb, 2011. — 224 ¢. — JlocTym K TEKCTY 3JIEKTPOHHOTO U3JJaHUS BO3MOXKEH
yepes DNeKTPOHHO-OMOTNOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp":

https://e.lanbook.com/book/666. — 3arux. ¢ skpaHa.

I0.1. bpoackuii. Jleknuum mo maTeMaTHYeCKOMY W MMUTAIMOHHOMY MOJIEIUPOBAHUIO
Mocksa ; bepnun : [lupext-Menuna, 2015. 240 c. JlocTyn K TEKCTY JIEKTPOHHOI'O U3/1aHUs
BO3MOXEH d4epe3 JIEeKTPOHHO-OMOIMOTeUHYyl0 cucteMy u3natensctBa  "Jlanp'":
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.
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5.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIIMOHHOH ceTH «AHTepHET» N
NPOrpaMMHOI0 ol0ecreYeHn s, He00OX0AUMBIX /ISl 0CBOCHMS M CUUILIMHBI, BKJIO4Yas npogdeccuo-
HaJIbHbIE 0a3b1 JAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

YHuBepcurer odecredeH He0OXOANMBIM KOMILIEKTOM JTUIIEH3MOHHOTO MPOTPAMMHOT0 00ecTIe-
YEHUS JTUCIUTLINH (MOIYJICH).
1. DnextponHas 6ubnmmorednas cucrema «29b bamlVy - https://elib.bashedu.ru/

2. DnekTpoHHas OubIMOTEUHAS

https://biblioclub.ru/

CHUCTCMa

«YHHBEpCUTETCKass OMOIMOTEKA

OHJAWH)» -

3. DnekTpoHHas OMOIMOTEYHAs CHCTEMa u3aaTeascTBa «Jlamby - hitps://e.lanbook.com/

4. DnexTpoHHBIH KaTanor bubmmorexku baml'Vy - http://www.bashlib.ru/catalogi/

5. Yuusepcanbhas bas3el manabix EastView (ZOCTyn K 3JCKTPOHHBIM HAyYHBIM >KypHaaam) -
https://dlib.eastview.com/browse

6. Hayunas snextponHast Oubnuoreka - elibrary.ru (IocTyn K 3J€KTPOHHBIM HAyYHBIM KypHaJlaM)
- 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. JIunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. /foroBop Ne 114 ot 12.11.2014 r. JIuuensuu 6eccpou-

HBbIC

9. Kaspersky Endpoint Security ans O6usneca - Cranmaptubiif. [JoroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nerictBust ntuuensuu a0 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

6. MaTepuanbHo-TeXHHYecKas 0a3a, HeoOXoAMMasi VIS OCYLeCTBJIEHUsI 00pa30BaTe/ib-

HOT0 Ipoumecca 1mo JuCumIlinue

HaunmenoBanue criernua-
JU3UPOBAHHBIX AYIUTO-
puii, kKabUHETOB, 1abopa-

Bwnn 3ansaTwmit

Haumenosanue 06o-
pyIOBaHHUs, IPO-
rpaMMHOT0 obecre-

¢daxk xopmyc), ayautopus Ne
305 (xumdaxk KOpIryc), ayauTo-
pus Ne 001 (xumbak xop-
myc),aynuropust Ne 002 (xum-
(hak xopmyc),aynuropus Ne 006
(xuMm(pak  KOPITYC),ayAUTOPHUS
Ne 007 (xumcax KopItyc),ayau-
topus Ne 008(xumpax xoprryc)

2.y4eOHBIC ayIMTOPHH
AJIsl TIPOBeCHUSA 3aHATHH ce-
MMHAPCKOIr0 THIA:ayIUTOPHS
Ne 004 (xumpak Kopiyc),
aymutopus Ne 005 (xmmdax
KOPIyC).

3. yueOHasi ayauTOpHsA
ISl TEKYIIero KOHTPOJIS H
MPOMeKYTOYHOM arrecra-

Jocka, nmpoektop Mitsubishi XD 600U, skpan ¢ anekTpo-
npuBoaoM Projecta 183*240cm Matte white
Ayaurtopus Ne 310
Y4ebHass mebenb, y4eOHO-HAINISAIHBIE TOCOOWS,
JIOCKa, MyJbTuMeauna-nmpoekTop Mitsubishi EW230ST,
skpaH HacteHHbiit Classic Norma 244*183
Aynutopus Ne305
YuebOHass MeOenb, Yy4eOHO-HATNIAAHBIE TOCOOUS,
JI0CKa, MyJbTHMenua-nipoekrop Mitsubishi EW230ST,
akpaH HacTeHHbIH Classic Norma 244*183
Aynutopus Ne 001
YyebHass mebenb, y4eOHO-HAIJSAIHBIE TOCOOWS,
JIOCKa
Aynutopus Ne 002
Y4ebHass mebenb, y4eOHO-HAIJISAIHBIE TOCOOWS,
JI0CKa
Ayautopus Ne 006
YuebHass MeOenb, y4eOHO-HAIIAAHBIE TOCOOUS,
JI0CKa
Aynutopus Ne 007

TOpUIl YEHUS
1. y4yeGnasi ayauropus Aynutopus Ne 405 1. Windows 8 Rus-
A TpOBeIeHUsl 3aHATHI VYuebnast meOenb, ydeOHO-HarmsiiHble mocoOwms, | sian. Windows Profes-
JIEKIIMOHHOTO  THIA:ayIUTO- | JIOCKa,MylbTUMeaua-ipoektop Mitsubishi XD3200U, | sional 8 Russian Upgrade.
pust Ne 405 (xumodax kopiryc), | 3xpaH ¢ anekrponpuBogom 300*400cm SpectraClassic JoroBop Ne 104 or
aymuropusiNe3 11 (xumdak kop- AymuropusaNe311 17.06.2013 r. Jlunensuun
myc), ayautopusiNe 310 (xum- YuebHass Mebenb, y4eOHO-HATIAHBIE MOCOOUs, | OeccpOUHbIE

2. Microsoft Office
Standard 2013 Russian.
Jorosop Ne 114 ot
12.11.2014 r. JluueHzuu
OeccpodHsbIe

3. Kaspersky
Endpoint  Security aus
O6uzneca - CTaHmapTHBIN.
JoroBop Ne31806820398
or 17.09.2018 r. Cpok
NEHCTBUS  JIMICH3UH 10
25.09.2019

4. Cucrema 1eHTpa-
JIM30BAaHHOTO TECTUPOBA-
aus  baml'yY  (Moodle).
YHuBepcasibHas ~ 001Ie-
cTBeHHas jurersust GNU
5. LinuxOpenSUSE 12.3
(x84_64) GNUGeneral-
PublicLicense
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nuu: ayautopus Ne 405 (xum-
(dak kopmyc), aynuropusNe3 11
(xumdak Kopryc), ayguTo-
pusaNe 310 (xmmdak Kopiryc),
aymuropuss Ne 305 (xumdax
kopmyc), ayauropus Ne 001
(xuMpak KopIyc),ay TUTOPHS
Ne 002 (xumax KopITyc),ayam-
topus Ne 006 (xumdak Kop-
myc),ayautopust Ne 007 (xum-
¢dak xopmyc),aymutopus  Ne
008(xumak KopIyc), ayanuTo-
pust Ne 004 (xumdax kopiryc),
aymuropus Ne 005 (xmmdax
KOpITYyC).

4. moMeleHus 1Js ca-
MOCTOSITeIbHOH PadoThI:uu-
TanbHeId 3a1 Nel (raBHBIHA
KOpITyC), YUTAIBHBIA 3a1 No2
(pusmar  kopmyc-ydeOHOE),
YUTaJIbHEIA 3271 Ne5 (TymaHu-
TapHBIA KOPITYC), YUTAIHHBIA
3am Ne6 (y4eOHBIH Kopiryc),
YUTaJIbHEIA 3271 Ne7 (TymaHu-
TapHBIA KOpIryc), naboparto-
pust Ne 418 (xumak koprryc)

5. moMeueHue aJs1 Xpa-
HeHUsT W NpoduIaKTHYe-
CKOro oocayxuBaHus y4eo-
HOro odopyaoBaHus: jadopa-
Topust Ne 416 (xumdak Kop-

myc).

Y4eOHass mebenb, y4eOHO-HAINISAIHBIE TOCOOWS,
JTOCKa
Aynuropus Ne 008
YuebHas MeOenb, ydeOHO-HATJIAOHBIE IOCOOUS,
JTIOCKa
Aynurtopus Ne 004
YuebHass MeOenb, y4eOHO-HAINIAIHBIC TOCOOUS,
nocka, kommyratop HP V1410-24G, nepcoHanbHbII
komnbroTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 T, mka¢ Hacrennsiii TLK6U.

Aynuropus Ne 005
YuebHas MeOenb, y4eOHO-HATTIAAHBIE IOCOOUS,
JIOCKa, KOMIBIOTEP DEPONeos 470

MDi5_3450/4GDDR/T500 G/DVD+R u monurop View-
Sonic 21.5 - 13 wr, mkap TLK TWP-065442-G-GY,
mkad Moutaxueiii NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mkad HacTeHHBIH
TLK6U.
YuraabHblii 320 Ne 1
Hayunblii 1 y4eOHbli oH, HayyHas NEPUOAMKA,
1K (MoHO0MOK) - 3 T, HEeorpaHuueHHbIN gocTym kK DBC
n b/I; konnaecTBO mocamoYHbIX MecT — 76.
YuranbHblii 3271 No2
Hayunbrit n y4eOHbIN QoHA, HaydHas mepuoamka, 11K
(MOHOOIIOK), TOTKITFOUEHHBIX K ceTn HTepHeT, — 8 miT.,
HeorpannyeHHbId noctyn K ObC u BJI; xonuuecTBo mo-
cago4yHbIX MecT — 50.
YuraabHsbli 321 Ne 5
Hayunblii 1 y4eOHblii GoHJ, HayyHas MEPUOAMKA,
1K (MoHO0510K) - 3 T, HeorpaHnueHHbIH 1ocTyn K DBC
1 BJI; KOMHYeCTBO MOCATOUHBIX MECT — 27.
YuraabHblii 321 Ne 6
Hayunerit u yueOHbIN QoOHA, HaydHAs TEPHUOIUKA,
[IK (MoHOO1IOK) - 6 T, HEOTpaHUICHHBIN ocTyt K DBC
n B/1; konmnuectBo nocanounsix Mect — 30.
Yuranbubli 321 Ne 7
Hayunerit n yueOHBIN QOHA, HaydHAs] TEPUOIHKA,
[IK (MoHOOMIOK) - 5 mIT, HEOTpaHWIEHHBIN ocTyt K DBC
u BJI; konm4ecTBO mocagouHbIx MecT — 18.
JladopaTopus Ne 418
VYueOnast mebenb, (akCUMWIBHBIM  ammapar
Panasonic KX-FL423RUB — 2 mrr., sH-metp pH-150MHN
(c roc. moBepkoii), aprorpaHcdopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becsl "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepKkoii, Bechl
VIC-1500d1 (1500r. 100MI, BHelIH.KaaHOPOBKA)
ACCULAB, nonomep 1-160MU ¢ noBepkoii, KOMILIEKC
BonbTammnepomerpuueckuii CTA, KOMIBIOTEP B KOM-
wiekte DEPO Neos 4601\FO/monutop 20" Samsung
BX2035/knaB./MbIlb, KOMIBIOTEP NepcoHaMbHBIA Nel
1.210-14/3, marauTHas Memmainka 6e3 Harpesa Tolopino —
2mT, MarHUTHas MeIIajKa C HarpeBOM M HaHOKepa-
mua.noBepx hG-MAG HS, merp-pH pH-150MUN (c
roc.nmoBepkoii), moautop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K/M.1 400:1,4:3 D-
Sub), nepcoHanbHbIi KOMITBIOTEp B cOcTaBe ¢/010K/Core
J7-4770  (3.4)/H87/SYGA/HDD 500Gb, moHHTOp
KK"20"Bencl.k1aBuat ypat+msimb, npuatep Canoni-
SENSYSMF3010, pH-merp pH-150MU ¢ roc.noBepko#,
cucremusii 6ok [1K (775), mxad cymmnsnsiii LOIPLF-
25/350-GS1, (310X 310x310 wMm  O/BeHTHIISA-
TOpa.HEPXK.CTATh IU(POBOH KOHTPOJIEP), KOJTUIECTBO
nocanoysbix mect — 10.
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JladopaTopus Ne 416

ATOMHO-a0COPOIIMOHHBIN CIIEKTPOGOTOMETP MO-
ners AA-7000, pupmer "Hlnmanzy", SAnoxus, 6amioH ¢
remueM Mapkd A — 2 mT, BeHTmiIsTop BEHTC 100
BKMiy/*1/, ra30oBbIif XpOMaTO-Macc-CIIEKTPOMETP MO-
nenbp GCMS-QP 2010PIUS, koMmmpioTep B COCTaBe: CU-
CTEMHBIH 0JI0K, MOHUTOP, KJIaBUATyPa, MBIIIb, KOHTUIIN-
ornep QUATTROCUMA QV/QN-F12WA, noytOyk Fu-
jitsuLifebooKF530 IntelCorei3-330M/4Gb/500Gb/
DVD-RW/BT/15.6"/Win7HB+0ffice,  mepconanbHbrit
kommbioTep B kommuiekte HP AiO 20"CQ 100 eu (MmoHo-
6mok), amektporumutka Irit IR-8200,1500BT mmamerp
KoH(OpKH 185mMMm.
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MHWHOBPHAYKU POCCUA

[Ipunoxenne Ne 1

®I'BOY BO «BAIIKUPCKUN ITOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKU ®AKYJIBTET

COJEPXKAHUE PABOYEN ITPOI' PAMMBI

JucHUIUIMHEL [lepcoHanbHble KOMIBIOTEPHI B XUMUU Ha 5-6 ceMecTphl

ouHasi popma o0yueHus

Bun paGoTsI O0nem aucuu-
TJIMHBI
O6mas TpynoemkocTs auctuiuinabl (3ET / yacos) 216/6
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOTy C MpernoaaBaTesem: 103,2
JICKIIMA 34
MPAKTUYECKUX/ CEMHUHAPCKUX -
71a00PaTOPHBIX 68
Npyrux (TpymoBasi, UHAWBUIYAIbHAS KOHCYJIBTAIIUS U WHBIC BHJIBI
y4eOHOU NeATEeTbHOCTH, MpeIycMaTpUBAIOIIUe padoTy 00y4aromuxcs ¢
npenonasareneM) (OKP) 1,2
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatouuxcs (CP) 78
YueOHBIX YyacoB Ha MOJATOTOBKY K dK3aMeHy/3auery/nuddepeHuupo-
BaHHOMY 3aueTy (KoHTpoJib) 34,8

®opma(bl) KOHTPOJIS:

DK3aMeH B 6 cemecTpe

34



dopma U3yueHHUs] MaTepUaNoB: JEKIUH, IPaK-
TUYECKHE 3aHATHUS, CEMUHAPCKUE 3aHATHS, J1a-

OcHoBHas " JOITOJIHHU -

3amanus no ca-

dopma TEeKyIIEero
KOHTpOJIA yCIeBae-

Ne Tema 1 comepKanue GopaTopHbIe pabOThI, CAMOCTOATENbHAs paboTa | TEIbHAS JIMTEPATYPA, PE- | MOCTOATEIbHOM MOCTH (KOJIJTIOKBH-
n/m U TPYJOEMKOCTH (B yacax) KOMEHyeMas CTyJeHTaM | paloTe CTyJIeH- | YMbl, KOHTPOJIbHbBIE
(HOMepa U3 crucka) TOB paboThI, KOMIIBIO-
TEpHbIE TECTHI U T.I1.)
JIK [TP/CEM JIP Cp
1 2 3 4 ) 6 7 8 9
5 cemectp
1. CamocrosiTens- JlaboparopHsie pa-
Beenenune. Kinaccugu- HO€ U3y4YEHUE 00TbI, KOHTPOJIbHBIE
Kalus BHIYUCIUTEb- peKomMeHyeMol | paboThl, TECTUPOBa-
HBIX METO/10B OCHOBHOI U 10- | HUe, ToKaal, pede-
[IpenMer AMCUUIUTHHBL. MOJTHUTEIIbHOM part, rpynmoBbIC U
HpﬂMeHeHHevMeTOIIOB JIUTEPATypPhlL, Bbl- | HWHIUBUAYaJIbHbIC
TCOPCTUHICCKON XUMUH B HOJIHEeHHUE J1a0o- TBOPYECKHE 3a7a-
PCLICHUH IPAKTHYCCKUX paTopHoOii pa- HMSI; KOMILJIEKT TH-
3afad. BeTeu Teopern- GOTBI, MOJTO- TOBBIX 33/1a4
YeCKON XUMHHU U pelae- TOBKA K 5K34-
MBI€ C UX MTOMOIIBIO 3a- MeHy
nauun. BzanmocBs3p
MEXY pa3IHuHbIMU — 2
HAIIpaBJICHUAMH TEOPE- 2 2 [1-5,12, 15]

Th4yeckon xumuu. Kpar-
Kasi XapaKTepucTHUKa Me-
TOJI0OB MOJIEKYJIIPHOM
JTIMHAMUKH, MOJIEKYJISIP-
HOM MEXaHWKH, KBaHTO-
BOW XMMHH, MOJICKYJISIP-
HOT'O MOJICIUPOBAHUS U
xeMouHpopmatuku. Jlo-
CTOMHCTBA, HEJJOCTATKHU
3TUX METOJI0B. ,IX BO3-
MOHOCTH B pEllIeHUN
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MPaKTHYECKUX U pyHma-
MEHTAIIBHBIX 3314 Op-

TaHUYECKON U HEOPTaHU-
YyecKOu XUMuHU. Briunc-
JIATEIbLHAST XUMHS KaK

croco0 MPOoBeICHUS XU-
MHYECKUX HCCIIeI0Ba-
Huii. TumnoBkle 3agaun
BEIYHCIIUTENLHON XHU-

MHU.
Camocrosrens- | JlaGopaTtopHbie pa-
XeMmouHpopmaTuka HOE U3y4YCHHE 00TbI, KOHTPOJIbHBIE
KaK Hay4YHasl JUCLH- peKxomMeHyemMol | paboThl, TECTUPOBa-
IUIMHA OCHOBHOI1 U 10- | HUe, ToKaal, pede-
Omnpenenenue. Hayu- MIOJIHUTEIbHON par, TpyIImoBbIe U
HBIE€ HANIPaBIIEHUs, 00b- JUTEPaATyphl, BbI- | HHIUBUAYAIbHbBIE
e/IMHsIEMbIE XUMOWH- HOJIHEHHE J1a00- TBOpYECKHUE 3aja-
dbopmaTukoii. XeMo- u paTopHoU pa- HUS; KOMIUIEKT TH-
6uonHpopmarTrka B 0O0TBbI, TOATO- MOBBIX 3a/1a4
pENIIEHNN OCHOBHBIX TOBKa K 9K3a-
3a1a4 GU3UIECKOM op- MEHY
FaHUYECKON XUMMUH. 2 4 4 [1-2,7,12]
[TonsiTe 0 Mmoxenupo-

BaHUU «CTPYKTypa-
CBOMCTBO» M «CTPYK-
Typa-aKTUBHOCTbH) B
XeMOUH(pOpMaTHKe.
NHnyKTUBHBIN U J1e-
JTYKTUBHBIN MOJIXO/IbI B
XeMo- u buonHpopma-
tuke. Llenn, npecneny-
eMble XeMOuH(popMaTu-
KOH.

36



JlaboparopHsie pa-
MouJiekyJisipHas Mmexa- 00TbI, KOHTPOJIbHBIE
HHUKA B pellleHun paboThI, TECTHPOBA-
HAY4YHBIX 3a/1a4 HUe, ToKnal, pede-
MonexynsipHast Mmexa- part, TpynmnoBbIe U
HUKa KaK METOJ pac- WUHIUBUAYaJIbHbBIE
4yeTa reOMEeTpuu 1 TBOPYECKHUE 33]1a-
sHepruu mMoneky. [Ipe- HUS; KOMIUIEKT TH-
UMYIIECTBA U HEO- [1-2, 5] NOBBIX 33724
CTaTKH 3TOTO METO/a.
[TonsTHE «cUIIOBOE
T10JIe» B BHIYUCIUTEb-
HOU XxuMuu. Metoj cu- 4
JIOBBIX MOJIEH KaK Me-
TOJ, peaTN3yIOLIUI OC-
HOBHYIO UJICI0 MOJIEKY-
JIIpHOM MexaHuKu. Pac-
YeT MOJIHOM 3Hepruu
MOJIEKYJIbI M €€ dHEpre-
TUYECKHUX COCTaBJISIO-
mux. CBSI3bIBAIONINE U
HECBSI3bIBAIOIIME B3au-
MOJIEHCTBUS B MOJIEKY-
Jax.
MouiekyJasipHasi 1MHAa- CamocrosiTerns- JlaGopartopHsie pa-
MHKA B pellleHuH HOE U3Yy4YEHHE 00TbI, KOHTPOJIbHBIE
HAY4YHBIX 32124 pEKOMEHIyeMOil | paboThl, TECTUPOBA-
Teopernueckre OCHOBBI OCHOBHOI M 10- | HUe, ToKIal, pede-
MeTO/a MOJIEKYIISIPHOM MTOJTHUTEIIbHON part, TpyNIoBbIC U
nuHamuku. [Ipencras- 4 JUTEPaTyphl, BbI- | WHIUBUAYAIbHBIE
JICHHE MOJICKYJI opra- 2 - 6 [1, 9] MOJTHEHHE J1ab0- TBOpYECKHE 3a71a-
HUYECKUX COETMHEHUI paTopHo pa- HUS; KOMIUIEKT TH-
B METOJIE MOJICKYJISIP- 0O0TBI, MOJTO- TOBBIX 3a/1a4
HOU JTUHAMUKH. Mex- TOBKa K 3K3a-
MEHY
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aTOMHEIE B3aUMOJIeH-

CTBUSI U CYMMapHbIE

CUJIbI B MOJIEKYJIAX B
METO/I€ MOJIEKYJIAPHOU
nuHaMukd. Pacuer 3Bo-
JIFOIIUU MOJIEKYJISIPHBIX
CHCTEM, a TaK¥XKE€ TPacK-
TOPUU UX JBUKECHUS BO

BpeMeHH. JloCTOnH-
CTBa, HEIOCTATKU DTOT'O
METO/a, €ro BO3MOKHO-
CTH B PEILICHUH TTPAKTH-

YecKux M (pyHIaMeH-
TaJIbHBIX 3374 OpraHu-
YECKOM M HeopraHunye-

CKOH XMMHUHU.

Cnoco0bl nmpeacrasJie-
HUSI XHMMUY€ECKHX COeIu-
HEHMIi B BHIYHCINTEb-

HOM XUMMH

[TonsTHE «XMMHUYECKOE

MPOCTPaHCTBO». OCHOB-
HBIE CIIOCOOBI MPEICTaB-

JICHUS] XUMHYECKHX CO-
eMHEHUH (CTPYKTypHas

dhopmyia, OpyTTo-hop-

MyJ1a, TPUBHAIBHOE
Ha3BaHHe, Ha3BaHUE B CO-

OTBETCTBUHU C HOMEHKJIA-
typoii MIOITAK). I'padst

Y BEKTOPbI JJECKPUITO-
POB) KaK CITIOCOOBI Ipe/I-

CTaBJICHHSI MOJIEKYIL.

TTonsTHE MONIEKYISIPHOTO
rpada B TEOPETUYCCKOU
XUMHUU. MOJIEKyIIpHO-

10

[1-2]

CaMocTosTelb-
HOE U3Yy4YEHHE
PEKOMEHIyeMOU
OCHOBHOMH H J0-
MMOTHUTETbHOMN
JUTEPATYPHl, BbI-
IoJIHeHUE J1a00-
paTopHOH pa-
0OTEI, IOATO-
TOBKa K 3K3a-
MEHY

JlaboparopHsie pa-
0OTBI, KOHTPOJIbHBIC
paboThl, TECTUPOBA-
HUe, ToKIal, pede-
par, rpymmoBbie U
WH/IUBUyaJIbHbIC
TBOPYECKHE 3a/1a-
HHSI; KOMIUIEKT TH-
TIOBBIX 33724
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rpadoBoe MpeaCcTaBIICHNE
OpPTaHUYECKUX MOJICKYIL.
Omnucanue CTpPyKTyp Xu-
MHUYECKHUX COCTUHEHUN C
HCIOJIb30BaHUEM BEKTO-
POB MOJIEKYJISAPHBIX Jie-
ckpunrtopos. [lonsitue ne-
CKPHIITOPA B BBIYHCIIH-
TenpHON XuMuu. Tpebo-
BaHUsI, IPUMEHSEMBIE K
MOJIEKYJISIPHBIM JIECKpPUII-
topam. JKenatenbHble Xa-
PaKTEepUCTUKHU JIECKPHII-
topa. COBpeMEHHbIE
KJIACCU(UKAIIH JIe-
ckpuntopoB. 1D-4D-ne-
ckpuntopsl u 1D-4D —
NPEICTABICHUS] MPOJIEKYJI
B BBIYHCIIUTEILHON XU-
muu. PacueT mep cxog-
CTBa XMMUYECKUX COCAU-
HEHHMI Ha OCHOBE Pa3JIny-
HBIX THIIOB METPUK (K-
BKJIU/IOBO, MaHX3TTEH-
CKO€ PacCTOSIHHE, PaccTo-
sHre MaxanmaHoOuca,
MUHKOBCKOTO H T.].), KO-
s dunmenta TarumoTo,
Haiica, Kap0o, TBepckoro
U T.J.
Knaccudukanus npea-
CTaBJICHUH XUMHUYECKHX
COEIMHEHU B 3aBUCUMO-
CTH OT MX OpTraHHu3alluu
(ymHeiiHOe, TpencTaBe-
HUS MOJIEKYJISIPHBIX Tpa-
(0B, TpeXMEpPHBIE U Ye-
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ThIpEXMEpHBIE TIPEACTaB-
nenus. [onstue «mat-
puLa CBA3Eiy, «MaTpula
pacCTOSIHUIY, «MaTpuLa
CMEXHOCTH», CTPYKTYPHBI
Mapkyma, Z-MaTpuia B
BBIYHMCIUTEIFHON XUMUHU.

CranpapTHble 00MeHHbIe
(¢popmartsl (paiijioB B BbI-
YU CJIUTEbHON XUMHUHA
CoBpeMeHHbIE TPEOOBaHMS
K CTaH/IapTHBIM OOMEHHBIM
(dhopmatam ¢aiinos. Kiraccu-
(uKanus CTaHAAPTHBIX 00-
MEHHBIX (POPMaTOB (alIoB.
®dopmaret MDL, SDF, RXN,
RDF, Sybyl mol2, PDB,
CML, ux mocToMHCTBA, a
TaK)Xe OpraHuueHHUs, COBMe-
CTHMOCTbH C COBPEMEHHBIMHU
KOMITBIOTEPHBIMH ITPOTPaM-
MaMH ¥ TaKeTaMH IIpo-
rpamM. Konsepranms
MEXIY Pa3NIHBIMHU TIpeI-
CTaBJICHUSIMU MOJIEKYJI B
BBIYHCIIUTEIBHOW XUMUHU U
BO3HHUKAIOIIKE MTPH 3TOM OC-
HOBHBbIE ITpob6eMsl. [Tox-
XOJIbI /115l aBTOMATHUUECKOM
KoHBepTanuu 2D-cTpykTyp
B 3D. IIporpammsl miist aB-
TOMAaTHYECKOW KOHBEpPTaLlUH
MEXIY Pa3NIHBIMU TIpe-
CTaBJIEHUSIMU MOJIEKYJ U OC-
HOBHBIE TPeOOBaHNUS K HUM.

10

[1-2, 13]

CaMocTosTeIb-
HOE U3y4CHHUE
PEKOMEHIyeMOU
OCHOBHOMH U JI0-
MMOJTHUTEIbHOMN
JUTEPATYpPHl, BbI-
IoJIHeHUE J1a00-
paTopHoii pa-
0O0TBEI, TOATO-
TOBKA K JK3a-
MEHY

JlaboparopHsie pa-
0OTBI, KOHTPOJIbHBIC
paboThl, TeCTHpPOBA-
HUe, T0KJIa, pede-
par, TpyInoBbIe U
WH/IUBUyaJIbHbIC
TBOpYECKHUE 3a/a-
HUS; KOMIUICKT TH-
MIOBBIX 3a/1a4

XumMuueckue 0a3bl JaH-
HBIX

OO0mue cBeneHus o bazax

JAaHHBIX. KOMHOHGHTBI HH-

(hOpMaITMOHHOW CUCTEMBI

[2, 8]

JlabopartopHsie pa-
0OTBI, KOHTPOJIbHBIE
paboThl, TECTHPOBA-
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(IPUIIOKEHHUS U CUCTEMBI
6a3 nanHbIx). Opranuza-

HHe, T0KJal, pede-
1 part, rpynmnoBeIe U
11 MHQOPMAIMOHHOM CH- MHIMBHLyaJIbHbIE
cremsl. [TonsiTe o kapTpu-
JDKe TaHHBIX M MeTajaH-

HbIX. TuIbe! 0a3 TaHHBIX
(nepapxudeckas cucTeMa,
0a3bl JaHHBIX CETEBOrO
TUIA, PENAIUOHHEBIE Oa3bl
JAaHHBIX ).
Tumne! 6a3 JaHHBIX 10 DH-
refto (MuTepaTypHble, (hak-
Torpad)u4ecKue, CTpyKTyp-
HEIE).
Bupl cTpyKTYpHOTO 110-
HCKa B PA3JIUYHBIX XUMHU-
YecKuX 0a3ax JaHHBIX (I10-
UCK TI0 CTPYKTYpE, O~
CTPYKTYypE, HANCTPYKTYPE,
IO MOI00HI0).

TBOPYECKHUC 3a/1a-
HUsA, KOMIUICKT TH-
IIOBBIX 3aJa4

Hroro 3a 5 cemecTp 18 - 36 38
6 cemecTp
PerpeccuoHHbIii aHAJIN3 CamocrosiTerns- JlaGopartopHsie pa-
u QSPR/QSAR- HOE u3y4deHne | OOThI, KOHTPOJIBHBIC
MOJICIUPOBAHUE HA €TI0 pexomeHayemMon | paboThl, TECTUPOBa-
ocHoBe OCHOBHOM | JIO- | HHUe, IOKJIaJ, pede-
OKCNEPUMEHT, TIPOCTPAH- o
CTBO BHIGOPKH H pE3yITh- MOJIHUTETbHOM par, TpynmnoBbIE U
TaT. CTATHCTHE H BEPOTT- JIUTEPATYpPHI, BbI- VHIUBUyaJIbHBIE
HOCTh. [TOBTOPEHHE HCITBI- 15 HOHHGHI/ICVJ'Ia6O- TBOpYECKHUE 3a/a-
TaHUN. 3aKOH OOJIBIINX paTopHOH pa- HUsA; KOMIIJIICKT TH-
uncer. LleHTpanbHas 1pe- 8 10 [1-2, 6, 14-16] 0OTBI, ITOATO- IIOBBIX 3a/1a4
nenbHas reopema. Coop u TOBKA K DK3a-
AHaJIN3 JaHHBbIX. Cokarue MeHy
JaHHBIX.
TlonsiTHE «pPErpecCUOHHBIN

aHanu3y. OO0Ime npuH-
IIUTIBI TOCTPOSHHMSI perpec-
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CHOHHBIX Mojenen. [Tpun-
LUNHAAIbHbIE OTINYKSI
mexxay SAR QSPR/QSAR-
Moxeisimu. Pacdet u pusu-
YECKUI CMBICI PETPECCH-
OHHBIX K03()(DUIIEHTOB.
[Toctpoenue perpeccruon-
HBIX MOJIEJICH, OIMMCHIBAIO-
[IUX KOJIUICCTBCHHYIO
CBSI3b «CTPYKTYpa-CBOM-
CTBO» H «CTPYKTypa-aK-
TUBHOCTB)» U KPUTCPUH UX
aZIeKBaTHOCTH (MOJIeNN
QSPR/QSAR). F-
CTaTUCTUKA B PETPECCHOH-
HOM aHayu3e. DTarbl pe-
TPECCHOHHOTO aHAITN3a
TIPU TIOCTPOCHHUU PETPECCH-
OHHEBIX Moneneld. OCHOB-
HbIe TpeOOBaHUS K perpec-
CHOHHBIM MOZEIISIM.
[TakeTs! mporpamm 1is 00-
pabOTKU HCXOTHBIX JaH-
HBIX, pacyeTa pa3HbIX TH-
OB JICCKPHUIITOPOB U TI0-
crpoennst QSPR/QSAR-
MOJEIIEN.
IIpenobpaboTka TaHHBIX
nepe IOCTPOSHUEM
QSPR/QSAR-Mozeneii.
Maremartudeckast mpeao0-
paboTKa TaHHBIX.
Kpatkas xapakrepucTuka
1D-6D-MeTo10B MOAETH-

posanus QSAR.
MeTtoabl MALINHHOTO Camocrosrens- | JlaGopaTtopHsble pa-
00y4YeHus1, UCII0JIb3Ye- 10 HOE U3Yy4YEHHE 00TbI, KOHTPOJIbHBIE
MBIX VISl IOCTPOEHUS [1-2, 6-8, 12-16] PEKOMEH1yeMOi
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SAR-u QSPR/QSAR-
MoaeJse
MHoOXeCTBeHHAs K-
HeliHas perpeccus. Me-
TOJT YaCTUYHEIX
HAaMMEHBIIINX KBaJIpa-
TOB. MeTo 1 OauxKa-
mux cocenei. Mckyc-
CTBEHHBIC HEHPOHHBIE
cetu. MeTo/1 OIOPHBIX
BEKTOPOB.
JlepeBbsi IpUHATHS pe-
IICHUH.
JlocTonHcTBa 1 HEOO-
CTaTKH 3TUX METOHOB.

10

OCHOBHOMH H 10-
IMOJTHUTEILHOMN
JUTEPATYypPHI, BbI-
MoJIHEHME J1a00-
patopHou pa-
0O0TBI, OATO-
TOBKA K JK3a-
MEHY

paboThl, TeCTUpPOBA-
HUe, TOKJIa, pede-
par, TpyInoBbIe U
WHIUBUIYaIbHBIC
TBOpUYECKHUE 3a/a-
HUS; KOMIUIEKT TH-
IIOBBIX 3a/1a4

10.

MouaexkyasipHoe Mmojae-
JIMPOBaHME C UCTOJIb-
30BaHHEM MeTO0Ja MO-
JIEKYJISIPHOTO J10-
KHHIa
CyTb MeTO/1a MOJIEKY-
JSIPHOTO JIOKUHTA. AJ-
TOPUTMBI MOJIEKYJISIP-
HOT'O JOKUHTA U MpOo-
TpaMMHBIE TTaKETHI, pe-
AIU3YIOLIUE 3TOT Me-
TOJI. BBl MEeTOIOB
MOJIEKYJIIPHOTO J0-
KUHTa ¥ UX UCIIOJB30-
BaHME B PELIECHUU MIPU-
KJIaJHBIX 3a7a4.

Coueranue MeToz1a MO-
JIEKYJISIPHOTO JJOKUHTA C

12

15

[1-2, 9-11]

JlaGopatopHsle pa-
00TbI, KOHTPOJIbHBIE
paboThl, TECTUPOBA-
HUe, I0KJIa, pede-
par, rpynmnoBblie U
WH/IUBUyaJIbHBIC
TBOPYECKHUE 3a7a-
HUS; KOMIUIEKT TH-
HOBBIX 33724

APYIr'uMH MCTOAAMU

43



MOJICKYJIAPHOTO MOAC-
JIMPOBAHUSI.

HToro 3a 6 cemectp

16

32

40

Bcero yacos:

34

68

114

44



[Tpunoxenne Ne 2
PelTHHT — J1IaH AUCHUILTHHEI

[lepconanbHBIE KOMIIBIOTEPHI B XUMHH

Hanpagsnenue/ cnenmansHocTh 04.05.01 dynnameHTanbHas U NPUKIATHAS XUMUS
Kypc 3, ceMecTpbl 5-6

Bunsr yueOHON AEATENEHOCTH bamnn 3a xoH- u‘lncno 3aja- TN
CTY/ICHTOB KpEeTHOE 3aJjaHue HUI 32 cemecTp
Munumanbabld | MakcuManbHbINA
Mopayns 1
Texkymuii KOHTPOJIb
1. JlaGopaTopHBIe pabOTHI 1,25 8 0 10,00
['pynmoBbie U MHANBHUIY-
aJIbHBIC TBOPUYCCKHUE 3a/1a- 0,50 5 0 2,50
HUS
Tumnossle 3a0a4n 1,00 5 0 5,00
4. Pedepar /mokman 5,00 1 0 5,00
PyOeskHbli KOHTPOJIb
1. Tect Ne 1 (o mpaxTuke) 15,00 1 0 15,00
Mopaynsb 2
Texkylmuii KOHTPOJIb
1. JlaboparopHbie pabOTHI 1,25 8 0 10
['pymmoBeie 1 HHIUBUIY-
aIIbHBIC TBOPUYCECKHUE 3a]1a- 0,50 5 0 2,50
HUS
3. Pedepar /moxmaz 5,00 1 0 5,00
Py0exxHblii KOHTPOJIb
1. Tect Ne 2 (1o npaxTuke) 15,00 1 0 15,00
2. KoutponbHas pabora 20,00 1 0 20,00
IHocemaemocts
1. TTocelieHue NEKIIMOHHBIX 3aHATUN 0 -6,00
2. [ocemieHue MPaKTUIECKUX (CEMHHAPCKUX, Ta00PaTOPHBIX ) 3aHATHHA 0 -10,00

HoompurenbHble 6aLTbI

VuacTHe B 0OJIMMIIHAIaX 1,00 0 1,00
VYuactue B KOHpEPEHIUIX 2,00 0 2,00
[TyGmukanus Te3ucoB 3,00 0 3,00
IlyOnukanus crateit 4,00 0 4,00
Hroro 10
HUToOroBblii KOHTPOJIb
Ok3ameH 0 30,00

45



