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CnHCcOK JOKYMEHTOB U MaTepHUAaJIoB

. Ilepedenp mIaHUPYEMBIX Pe3yJIbTaTOB O0YUYEHHUS IO AUCLUIUINHE,

COOTHECECHHBIX CIUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI

. lenu 1 MeCTo AUCUMILIUHBI B CTPYKTYype 00pa3oBaTesIbHOM MpOrpaMmbl
. Conepxanue paboueii mporpaMMbl (00beM AUCIHUILTAHBI, THITH U BHJIBI

y4eOHBIX 3aHATHH, Y4eOHO-METOIMYECKOE 00ECIICUCHUE CaMOCTOSATEIbHOM
paboThI 0OYJAFOIIIUXCS)

. DOoH/I OIIEHOYHBIX CPEJICTB 10 AUCIUIUIMHE

4.1. IlepeyeHb KOMIETEHIINI C YKa3aHUEM STAroB UX (OPMHUPOBAHUS B
IpolLecce OCBOEHHS 00pa3oBaTeIbHON MporpaMMbl. Onucanue
[I0Ka3aTejaed W KpUTEPUEB OLIEHUBAHNS KOMIIETEHIIMM Ha Pa3IUnYHbIX
sTanax uX(GpopMUPOBAHUS, ONMCAHUE IIKAT OLIEHUBAHUS

4.2. TUnoBble KOHTPOJIBHBIC 3a/IaHMS UM WHBIE MaTepHajbl, HEOOXOHMbIE
JUISl OLICHKHU 3HaHWM, YMEHUH, HABBIKOB U OIbITA JESATEIbHOCTH,
XapaKTepU3YIOIUX ITarbl (OpMUPOBAaHUS KOMIIETEHIIUH B IpoIecce
0CBOEHUS 00pa30BaTeNbHOM MporpaMMbl. MeToAnYecKre MaTepuabl,
ONPEACIISIIOIINE MPOLEAYPhl OLICHUBAHUS 3HAHUW, YMEHUI, HABBIKOB U
OTIBITA JIEATENBHOCTH, XapaKTEPUIYIOIIUX ATAIbl JOPMUPOBAHUS
KOMIIETCHIIU I

. yqe6HO-MeTOHI/IquKOC nu I/IH(I)OpMaL[I/IOHHOC obOecrieueHue AUCHUITIIMHBI

5.1. IlepeueHb OCHOBHOM U JOMOIHUTEIBHONW yUEOHOM TUTEPATypBI,
HE0OXOTUMOM ISl OCBOCHUSI TUCITUTLINHBI

5.2. Ilepeuenpb pecypcoB HHPOPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON CETH
«HTEepHET» U MPOrpaMMHOT0 00ecredeHHsI, HEOOXOUMBIX JJIsi OCBOCHUS
JAUCHUITIIMHBI

. MaTepI/IaHBHO'TeXHI/I‘ICCKaH 6838, H€06XOI[I/IM8.H IJIL OCYIICCTBIICHU A

00pa30BaTeNLHOrO MpOoIecca Mo AUCIHUILITHHE
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B pesynbrare ocBoeHUs: 00pa30BaTeIbHONM MPOTrPAMMBI 00 yUYAIOIIHIICS TOJDKEH OBJIAIETh

1. IlepeuyeHb MIIAHUPYEMBIX Pe3yIbTATOB 00y4eHUsI MO JUCHUIJIHHE, COOTHECEHHbIX
CINIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTeIbHON MPOrpaMMbl

CJICAYIOIMMHU PE3YJIbTaTaMU O6yLI€HI/ISI 10 JVCHUIIIINHE:

PesynbTarsl 00yueHus

dopmupyemasi KomrereHuus (c
yKa3aHHEM KO0J1a)

IIpu
Mmeu
aHu

3Hauus

3HaTh: METO/IbI A0CTPAKTHOTO MBIIIIJICHUS
IIPU YCTaHOBJICHUH UCTHHBI, METOBI
Hay4HOI'0 UCCIIEOBaHUS IIyTEM
MBICJICHHOTO Pac4JeHEHHs 00bEKTa
(aHanu3) U MyTéM U3y4eHUs MpeIMeTa B
ero IeIOCTHOCTH, EMHCTBE €T0 YacTel
(cunres)

3HaTh: OCHOBHbIE 3aKOHbI XUMHUH

OK-1 cnocoGHOCTBIO K a0CTpaKTHOMY
MBIIUICHUIO, aHAJIU3Y, CHHTE3Y

3HaTh: COZepIKaHUE MPOIECCOB
CaMOOPraHU3aIiKi U CaMO00Opa30BaHHUs,
UX 0COOEHHOCTEN M TEXHOJIOTHH
peanu3alim, HCXOIs U3 Lejei
COBEPIICHCTBOBAHMS MPOHECCHOHATLHON
NEeATENbHOCTH.

OK-3 roToBHOCTBIO K CAMOPa3BUTHIO,
caMopeam3alny, UCTI0JIb30BaHUI0
TBOPYECKOT'0 MOTEHIIHANA

3HaTh: OCHOBHBIE UCTOYHHUKHU
nHGOPMAIIHY JIJIS PEIICHUS 3a/1a4
npodeccCHOHATBLHON cephl
JeSTEeIIbHOCTH

3HaTh: OCHOBHI HH()OPMAITHOHHBIX
TEXHOJIOTUH, OCHOBHBIC BO3MOXHOCTH U
npaBujia paboThl CO CTaHIAPTHBIMU
POTrPaMMHBIMU TIPOYKTaMH TIPU
pemeHnn mpoheCCHOHATTBHBIX 33124

OIIK-2 BiageHreM COBPEMEHHBIMU
KOMITBIOTEPHBIMH TEXHOJIOTHSIMU TIPH
TUTAHUPOBAHUH UCCIIETOBAHHIA,
HOJTY4eHHU B 00pabOTKe pe3ysIbTaToB
Hay4YHBIX 3KCIIEPUMEHTOB, cOope,
00paboTKe, XpaHEHUH,
NPEJICTaBICHUN U Iepeaue HayqHOM
uHpopMaun

3HaTh: HAY4YHYIO0 HOBU3HY U BaXHOCTb
IIPAKTUYECKOr'0 UCIIOIb30BAHNS IaHHBIX,
IIOJIYYEHHBIX TP BBIIOJHEHUN
MarucTepCKO TUCCEpTaLHH.

3HaTh: OCHOBHYIO JIUTEPATYpy IO
TEMATHKE UCCIIEI0BAHMS, IPEUMYLIECTBA
Y HEJIOCTATKU TEOPETUYECKUX U
JKCIIEPUMEHTAIIBHBIX METOJI0B
ucnons3zyemelx B HHUP.

ITK-1 cnocoGHOCTHIO TPOBOJAUTH
HayYHBIE UCCIICJIOBAHUS 110
chopMyITHPOBAHHON TEMATHKE,
CaMOCTOSATENIFHO COCTABIIATH IIaH
UCCIIEIOBaHMS U TIOJTy4aTh HOBbIE
HayYHbIE U IPUKIIAJHBIC PE3YIIbTAThI

3HaTh: OCHOBHbIE MPaBUJIa BEICHUS
Hay4YHOU JTUCKYCCHH

3Hatb: OCHOBHBIE TPEOOBAHUS K
CTEHJIOBBIM/YCTHBIM JTOKJIaZiaM IIpU
MIPe/ICTaBICHUH MOJTYYE€HHBIX
pesyabratoB HUP

ITK-4 ciocoOHOCThIO Y4acTBOBATh B
HAy4YHBIX JUCKYCCHUSX U NIPENCTABIAThH
MOJIyYEHHBIE B UCCIIEIOBAHUSX
pE3yJbTaThl B BUJE OTYETOB U
HayYHBIX MyOIMKauii (CTEHIOBBIC
JIOKJIa/1bI, pedpeparsl U CTaThu B
NEePUOANYECKON HAyYHOMN TIeYaTH)

3HaTh: OCHOBHBIE BO3MOKHBIE MTPOOIEMBI
cBoei mpo(eccHoHambHOM AESITEIHPHOCTH
3HaTh: MyTH PEIICHUS BOSHUKAIOIINX
npoOemM

ITK-6 ciocoGHOCTBIO OMPEEIATh 1
aHAJIM3UPOBATH MPOOIEMBI,
IUIAHUPOBATh CTPATETUIO UX PELICHUS,
Opath Ha ce0s1 OTBETCTBEHHOCTH 3a




pe3yiabTaT ACATCIBbHOCTU

3HaTh: OCHOBHYIO JIUTEPATYPY IO
METOMKE MPENOIaBaAHNS XUMHUH,
MIPOBEJICHUIO IKCIEPUMEHTAIbHbBIX
pabor.

[1K-7 BnageHnemM MeTomamMu oToopa
Martepuala, pernojaBaHus u
OCHOBaMH YIPaBJICHHS IMPOIIECCOM
00y4deHus B 00pa30BaTEIIbHbBIX
OpraHM3aIUsIX BBICIIEr0 00pa30BaHUs

YMmenun

YMeTh: ¢ UCIIOIb30BaHUEM METOJI0B
abCTpaKTHOTO MBIILICHUS, aHaIN3a U
CHUHTE3a aHAJIM3UPOBATDH AJTbTEPHATUBHBIE
BapUaHTbI PEUICHUS HCCIIEI0BATEIbCKIX
3a1a4

YMeTh: AHAIM3UPOBATH MOJITy4aeMble
AKCIIEPUMEHTAJIbHbBIC

pe3yNbTaThl U AeNaTh COOTBETCTBYIOLINE
BBIBOJIBI.

OK-1 cnocoGHOCTBIO K a0CTpaKTHOMY
MBIIUICHUIO, aHAJIU3Y, CHHTE3Y

YMeTh: IIaHuPOBATh LENH U
YCTaHABIIMBATh MPUOPHUTETHI TIPH BHIOOPE
CHO0COO0B MPUHSITHS PEIICHUN C YIETOM
YCJIOBHUI, CPEJICTB, JIMYHOCTHBIX
BO3MOKHOCTEH U BPEMEHHOM
MEePCIEKTUBBI JOCTHXKCHHUS;
OCYIIIECTBICHUS IE€ATEIHLHOCTH.

YMeTb: CaMOCTOSATEIBHO CTPOUTH
mpolLecc OBNaAeHus UHpOpMaIei,
0TOOpaHHOM M CTPYKTYPUPOBAHHOM LIS
BBITIOJTHEHUS PO ECCUOHANTBHOMN
JIESITEJIbHOCTH.

OK-3 roToBHOCTBIO K CAMOPa3BUTHIO,
camopeayln3aliu, UCI0JIb30BaHUIO
TBOPUYECKOTO MOTEHIMANA

YMeTb: IPOBOAUTH IIEPBUYHBIN ITOUCK
uHGOPMAIIUY IS PEIICHUS
npogeccCHOHANBHBIX 3a]1a4

YMeTb: NPUMEHSTh CTAHIAPTHOE
porpaMMHOe obecrieueHue Mnpu
pEeLIeHUN XUMUYECKUX U
MaTepHaloBEeIYECKUX 3a1ay, IIpH
MOATOTOBKE HAaYyUHBIX MyOIMKaIUil U
JOKJIa10B

OIIK-2 BnageHremM COBPEMEHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTUSMH TIPH
IUTAHUPOBAHUH UCCIIEIOBAHUM,
MOJIyYE€HUHU U 00paboTKe pe3ysbTaToOB
HAYYHBIX KCIIEPUMEHTOB, cOOpe,
00paboTKe, XpaHEHUH,
MPEJICTAaBICHUH U TIepeaue HayqdHOU
uH(popManun

YMeTb: Ha OCHOBE JIMTEPATYPHI BBIACIATD
U UCTIOJIb30BaTh /17151 OOBSICHEHUS
pesynbTaToB HHP Teopernueckyro
OCHOBY JKCIIEpUMEHTAJIBHBIX METOJ0B
CUHTE3a U aHaIIu3a

YMeTb: IPaBUWJIBHO COCTABJISITH KOHCIIEKT
CTaThU/KHUTHU, ONIPEEIATh IJ1aBHbIE
MIOJIOXKEHHUS MTPEIIIECTBYIOUX padboT Mo
JAHHOM TEMaTHKE

ITK-1 cnocoGHOCTHIO TPOBOJAUTH
HayYHBIE UCCIICJIOBAHUS 110
chopMyIHPOBAHHON TEMATHKE,
CaMOCTOSATENIFHO COCTABIIATH IIaH
UCCIIEIOBaHMS U TIOJTy4aTh HOBbIE
HayYHbIE U IPUKIIAJHBIEC PE3YIIbTAThI

YMeTh: BbICKa3bIBaTh CBOIO TOUKY 3PEHUS
U y4acTBOBAaTh B JUaJOre (CTyIEHT-
CTYIEHT, CTyJIEHT-IIPEero/iaBaTeb,
CTY/EHT-COTPYIHUK JIa0OpaToOpun).
YMeTh: BBIIEIATH ITIaBHbIE PE3YIbTAThI
IIPU OJTOTOBKE K CTEHIOBBIM/YCTHBIM
JIOKJIaJiaM.

[1K-4 criocoGHOCThIO Y4acTBOBATh B
HAy4YHBIX JUCKYCCHUSX U NPEICTABIATh
MOJIyYE€HHBIE B UCCIIEIOBAHUSX
pE3yJbTaThl B BUJE OTYETOB U
HayYHBIX MyOIMKaui (CTEHIOBBIC
JIOKJIa/1bl, pedpepartsl U CTaThu B
NEePUOANYECKON HAyYHON NedaTH)




YMeTb: BBISIBIISATH BOSHUKAIOIIHIE
poOJIEMBI M OCYIIIECTBIISITH UX Paz0op ¢
LEJIBIO TTOUCKA MYTEeH UX PeIIeHHS
YMeTh: BBIICIATH ITIaBHBIE TPOOIEMBI
IIPY UCIIOJIHEHUH CBOEH
npoeccrnoHabHOM IeATEIbHOCTH

[TK-6 crmocoOHOCTBIO OMIPENENSITh U
aHaJM3UPOBATH MTPOOIIEMBI,
TUTAHUPOBATH CTPATETHIO UX PEIICHUS,
Opath Ha ce0s1 OTBETCTBEHHOCTD 3a
pe3yNbTaT AeATeTHbHOCTH

YMeTb: Ha OCHOBE Y4eOHOM JIUTEPATyPhI
BBIJICJIATH TJIABHOE M UCIIOJIH30BATh ITU
CBelleHUs U OOBSICHEHUS PE3YIIbTaTOB
MpaKTHYECKUX padboT, 00IagaTh
HaBBIKAMHU NIOJ00pa U pELICHUS 3a1a4
JUIs. TIPOBEJICHUS CEMHHAPCKUX 3aHSATHI
YMeThb: MPaBUIBHO COCTABIIATH KOHCIIEKT
JICKIUH, OTIPENIENISATh TJIaBHbIE
MIOJIOKCHHS U3JI0KEHUS TIPEIMETA.

[1K-7 Bnagenuem metonamu oroopa
Marepuaia, mpernoiaBaHus 1
OCHOBAMH YIIPaBIICHUS IIPOLIECCOM
00y4eHus1 B 00pa30BaTEIIbHBIX
OpTraHU3aIsIX BBICIIET0 00pa30BaHUs

Bnane
HUS
(HaBBIK
u/
OTIBIT
JesTel
BHOCTH

)

BrnaneTs: crucTemMoil HaBBEIKOB
KCIIO0JIb30BaHUsI a0CTPAKTHOTO
MBIIUICHUSI IPU PEIICHUH MPOOIIEM,
BO3HHUKAIOIIMX MTPHU BHITIOTHEHUN
HCCIIEA0BATEIIbCKUX padoT

Bnaners: HaBbikamu BbIpakath
C/IeTTaHHbIE BBIBOJIBI B TOCTYITHOM AJIs
oHNUMaHus Gopme

OK-1 crtocoOHOCTBIO K a0CTPAaKTHOMY
MBIIUICHHUIO, aHATTN3Y, CHHTE3Y

Bragers: mpreMamu caMoperyJisiiuu
OMOLIUMOHAJIBHBIX U q)yHKIII/IOHaJH)HI)IX
COCTOSIHUI TIPH BBITOJHEHUH
podecCnOHATEHOM IeATEIIBHOCTH
Briagersb: TEXHOIOTHSIMU OpraHn3aIiu
npoliecca caMoo0pa3oBaHusI; IPUEMaMH
[eJIeTIoNIaraHksi BO BPEMEHHOM
MEPCIEKTURE, CIIOCO0AMHU IIJIAHUPOBAHHUS,
OpraHu3aIiK, CAMOKOHTPOJIS U
CaMOOIICHKH JICSTEIIbHOCTH.

OK-3 roTOBHOCTBIO K CAaMOPa3BUTHIO,
camopeayIn3alyu, UCI0JIb30BaHUIO
TBOPUYECKOTO MOTEHIMANA

Brnanets: HaBbIKaMu pabOTHI C HAYYHBIMU
1 o0pa3oBaTeNbHBIMU NTOpTaJIaMH
Brnanets: 6a30BbIMH HaBBIKAMU
IMPUMECHCHUS CTAHAAPTHOI'O
MIPOrpaMMHOT0 0OecreueHust ISt
00pabOTKHU Pe3yIbTaTOB UCCIICAOBAHUI 1
MIPE/ICTABICHHS UX HAYYHOMY
COOOIIECTBY

OIIK-2 BiageHuEM COBPEMEHHBIMU
KOMITHIOTEPHBIMH TEXHOJIOTHUSIMH TIPH
IUTAaHUPOBAHUU UCCIIEIOBaHUH,
MOJIyYE€HUHU U 00paboTKe pe3ysIbTaToOB
HaYYHBIX SKCIIEPUMEHTOB, COOPE,
00paboTKe, XpaHEHUH,
IpEeJCTaBICHUH U Nepejaue HayqHO
uH(popManun

Brnanets: HayalbHBIMU HaBBIKAMHU B
dhopmynuposke Tematuku HUP o
pe3ynbTaTaM MepBUYHOTO aHAIH3a
JUTEPATyPHBIX JAHHBIX B BEIOpAHHOM
00J1aCcTH UCCIICTOBAHMIA.

Bnanets: HaBbIKaMu
IKCIIEPUMEHTAIBHBIX H TEOPETUIECKHIX
pabot u no reme HUP marucrepckoii
JMCCepTaIluu

ITK-1 cnocoGHOCTHIO TPOBOJAUTH
HayYHBIE UCCIICIIOBAHUS 110
chopMyIHPOBAHHON TEMATHKE,
CaMOCTOSATENIFHO COCTABIIATH IUIaH
UCCIIEIOBaHMS U TIOJTy4aTh HOBbIE
HayYHbIC U IPUKIIAJHBIEC PE3YIIbTAThI

Brnazners: BnazeTh HaBbIKAMU y4acTHs B
MHOT'OCTOPOHHEH Hay4HOH Oecene,
WCIIOJIBb3Ysl B YCTHOW pedn

I1K-4 criocoGHOCThIO Y4acTBOBATh B
HAyYHBIX JUCKYCCHUSX U NIPEICTABIAThH
MIOJIyYE€HHBIE B UCCIIEIOBAHUSIX




CHEeM(PUICCKYI0O XUMHUYECKYIO pe3ynbTaThl B BUAEC OTYETOB U
TEPMHUHOJIOTHIO HAyYHBIX MyOIUKaIMi (CTEHI0BbIE
JOKJIaJIbI, pedepaThl U CTATHH B
MIePUOINYECKON HAYyIHOU MeYaTH )

Brnanets: ciocobHocThiO K onpenenenuto | [IK-6 cnocoOHOCTRIO OonpeneniTs u

U aHaJau3y Npo0seM, BO3HUKAIOIIUX [IPU | aHAJIM3UPOBATH MPOOIIEMBI,
WCTIOJTHEHUH CBOEH MpOo(eCCHOHANBbHON | IJIAHUPOBATh CTPATETHIO UX PEIICHHUS,
JesTeNbHOCTH Opatb Ha ce0s1 OTBETCTBEHHOCTb 3a
pE3yAbTaT AEATEIbHOCTU

Bnaners: HaBbikamu B otOope marepuana | [1K-7 Bragennem metogamu otoopa
JUTSI IPOBEJICHUS NMPAKTUUECKUX 3aHATUN | MaTepuana, IpernojaBanus U

1 1a00paTOpHBIX padoOT 1O pe3ysbTaTaM | OCHOBAMH YIIPABJICHUS IIPOILIECCOM
aHaJIN3a JUTEPATYPHBIX JaHHBIX. 00y4eHust B 00pa3oBaTebHbIX
OpraHU3aIUsIX BRICIIECTO0 00pa30BaHUs

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMmbl

Hucuummna «Teopernueckue MeETOJbl HCCIIEOBAaHUS OUOJOTMYECKOM AKTUBHOCTH MOJIEKYID)

OTHOCHTCSI K BApUAaTUBHOM YacTH.

Jucuunnrza usydaercst Ha 2 Kkypce B 3 cemectpe.
OCHOBHBIMHU 1IEJIIMU OCBOEHHUS JUCUUIUIMHBI «TeopeTndeckue MEeToIbl UCCIIEI0BAHNS OMOIOrnYeCKOM
aKTUBHOCTH MOJIEKYJ» SIBJISIIOTCSI:

1. — ¢opMupoBaHue y MarucTpaHTOB 0a30BbIX MOHATUN B 00JIACTH MAaTEMaTHYECKOI'O MOJAEIMPOBAHUS U
TEOPETUYECKOI0 M3YUEHUs B3aUMOCBA3H MEXIY CTPYKTYPOHl XMMHUECKUX COCAMHEHUH U pazIMuHbIMU
BUJIaMH OMOJIOTMYECKOI aKTUBHOCTH, CTETIEHU BBIPAXKEHHOCTH (PU3UKO-XMMUYECKUX CBOWCTB;

2. — U3JOXEHHME COBPEMEHHBIX IPEJCTaBICHUH 00 ypOBHE HAy4YHbIX JOCTHXKEHHH, MPUMEHSIEMBIX
MOJX0/1aX ¥ MPoOJIeMax TEOPETUIECKOTO U3YUCHUS CBSI3U MEXKIY CTPOCHHUEM XMMUYECKHX COCTUHEHUIH
U UX QU3MKO-XMMHUYECKMMU CBOHCTBAMHU;

3. —JaTh KpaTKOe OMHCAHHWE OTEYECTBEHHBIX M 3apyOEKHBIX KOMIBIOTEPHBIX CHCTEM, IO3BOJISIOLINX
BBISBJIAITh  3aKOHOMEPHOCTH MEXKIY CTPOEHHEM U CBOMCTBAMU PA3JIUYHBIX KJIACCOB XMMHUYECKHX
COEIMHEHUH, Ha KOJIMYECTBEHHOM U KaYECTBEHHOM YPOBHE.

Jns OCBOEHMS IHUCHUILIMHBI HEOOXOJUMBI KOMIIETEHIIMH, COPMUPOBAHHBIE B paMKax H3Y4EHHS

CIENYIOUIUX TUCLUILINH:
«Opraangeckast Xumus», «duzndeckas xumusay», «KpantoBas xumusny, «HpopmaTnkay,

«buonorus ¢ ocHOBaMu K00y, «Bbicias Marematukay, «bnoxumusy, «Beiciias MaTeMaTHKay,
«buomnorus ¢ ocHoBaMu 3kosoruny», «MHOCTpaHHBIN A3BIK», «KOMIBIOTEpHBIC TEXHOJIOTHU B HAYKE U
00pa3oBaHUMN», «AKTyalbHbIE 33141 COBPEMEHHON XUMHNY, «MeToJbl MATEMAaTHUECKOTO MOJIEINPOBAHUS
B XUMHM», MaTeMaTHuyeckas 00paboTka 3KCIIepUMEHTAIBHBIX pe3yabTaToB, «Pusnka (pasnen «AToMHas
busukar).

3. Coaep:xanue padoyeii mporpaMmbl (00beM AUCHUILIMHBI, TUNBI U BBl Y4eOHbIX 3aHATHI,
yueOHO-MeToAM4YecKoe odecnedeHre CaMoOCTOSATeIbHOI padoThbl 00y4arOIINXCs)

Coneprkanne paboueli mporpaMMmel npeactaBieHo B [Ipmmoxenun Ne 1.



4, DoHJ OLEHOYHBIX CPEJCTB MO0 JUCHUIIHHE

4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHUPOBAHUSA B NPoliecce OCBOEHUS 00pa30BaTebHOM NporpaMmmbl. Onucanue

Kox u ¢popmysimpoBka KoMneTeHIIUA

OK-1 cnocoOHOCTBIO K aOCTPaKTHOMY MBIIIJIEHUIO, AHATIU3Y, CUHTE3Y.

nokasarejie u KPpUTEPUEB OLICHUBAHUSA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, OITMCAHHUEC KA OICHUBAHUA

32;};21;;}; ILIaHUpYCMEE  PeSyIbTATH Kpurepuu onieHrBanus pe3ynbTaToB 00y4eHUs
KOMITETEHITIH o0yueHus HEYZIOBJIETBOPUTEIIBHO YIAOBJIETBOPUTEIBHO XOpOLLO OTJINYHO
ITepBelii aTan | 3HaTh: MeTOABI a0cTpakTHOrO | dparmeHTapHbIe OO0uue, HO He CdopmupoBaHHble, HO CdopmupoBaHHbIe
(YpoBeHb) MBIIUICHUS [IpU 3HAHUS METO/I0B CTPYKTYPUPOBAHHBIE | COJEpKAILIKE OTACIIbHBIC CUCTEMAaTUYECKHE 3HAHUSA
YCTaHOBJICHUM UCTUHBI, abCTPaKTHOTO 3HAHUS METOJI0B poOebl 3HaHUS OCHOBHBIX | METOJI0B a0CTPAaKTHOTO
METO/Ibl HAY4YHOT' O MBILLUIEHUS], aHAIU3a U | aOCTPAKTHOTO METOJI0B K a0CTPaKTHOTO MBIIICHUS, aHAJIU3a U

UCCIIEIOBAHUS IIyTEM
MBICJIEHHOTO pacujIeHEeHUs
o0BekTa (aHamu3) U MyTéM
M3YYEHHUs MIPEeIMETA B €T0
LIEJIOCTHOCTH, €IUHCTBE €T0
yacTel (CUHTE3)

CHUHTE3a IIpU PCIICHUN
HCCICAOBATCIBCKUX U
MMPAKTUYCCKUX 3ada1

MBILIIEHUS, aHATTN3a U
CUHTE3a MPHU PEeLUICHUU
HCCIIEIOBATENbCKUX U
MPaKTUYECKHX 3aja4

MBIIIICHHS], aHATIN3a U
CUHTE3a MPU PELICHUN
MICCIIEZIOBATEIBCKUX U
MPaKTUYECKHX 3aja4

CHUHTC3a IIpU PCIICHUN
HNCCICO0BATCIIbCKHUX U
IMPAKTUYCCKUX 3ada1

3HaTh: OCHOBHBIE 3aKOHBI
XUMHUU

Omubaercs B
OCHOBHBIX 3aKOHAX
XUMUU

3HaeT OTACIIBHBIC
3aKOHBbI XUMHUH

3HaeT OCHOBHBIC 3aKOHBI
XUMHNU

IlomHOCTBIO 3HAET U
TIOHHUMAcCT OCHOBHBIC
3aKOHBI XMMHUH

Bropoii 3tan
(YpoBeHb)

YMeTh: ¢ HCOIb30BaHUEM
METOJIOB a0CTPAKTHOTO
MBIIIJIICHUA, aHaJIn3a 1
CHHTE3a aHAJIU3UPOBATH
aJ'II)TepHaTHBHI)Ie BapI/IaHTI)I
PELIeHUS UCCIIEeI0BATENbCKUX
3a7a4

YacTHIHO OCBOECHHOE
YMEHHE aHAIU3UPOBaTh
aIII)TepHaTI/IBHI)Ie
BAPUAHTHI PELICHUS
HCCIICIOBATEILCKUX
3a7a4

B nenom ycnenino,
HO HE
CHUCTEMATUYECKU
OCYILIECTBIISIEMBIE
aHaJIn3
aNbTEPHATUBHBIX
BaprWaHTOB PCIICHUA

B nenom ycnemnsie, HO
cojJiepXKalire OTAeIbHbIE
poOeIIbl aHATN3
AIbTEPHATHBHBIX BApUAHTOB
perieHus
HCCIIEIOBATEIbCKUX 33124

CdopmMupoBaHHOE yMEHHE

AHAJIIN3UPOBATH
AJIbTCPHATUBHLBIC
BapHUaHThI pCIICHUSA

HUCCICA0OBATCIIBCKHUX 3aaa4




HUCCICA0BATCIIbCKHUX

Tperuii aTan
(YpoBeHb)

3aJa4
YMeTh: aHAIM3UpOBATH He criocoben nenate UcneiTeIBacT Croco0eH caMmocroaTeabHo | CriocobeH
MOJIy4aeMble COOTBETCTBYIOLIME oIpe/ieJICHHbIC aQHaJIM3UPOBATH CaMOCTOSTEIBHO
AKCIIEpUMEHTAIbHbIC BBIBO/JIbI ITPU aHAJIN3E TPYAHOCTH AKCIIEPUMEHTAIbHbIC aHaJIM3UPOBATH
pe3ynbTaThl U JeNaTh AKCIIEPUMEHTAIIbHBIX MpuaHaIn3e JAaHHBIE, HO 3aTPYIHSTCS MoJTy4aeMbie
COOTBETCTBYIOLINE BBIBOJBI. JTaHHBIX MOJTy4aeMbIX JIeJIaTh COOTBETCBYIOIIHNE SKCIIEPUMEHTAIbHbIC

SKCIIEPUMEHTAIBHBIX | BBIBOJIBI pe3yJbTaThl U JIe1aTh

JTaHHBIX COOTBETCTBYIOIIIHE

BBIBO/JIBI

Bnanetrs: cucreMoii HaBeIKOB | DparMeHTapHOE B nenom ycnennoe, B nenom ycnemnoe, HO YcnemHoe u
HCIIOJIL30BaHUS MPUMEHEHNE HABBIKOB HO HE COZIEpIKAILlee OTICIbHBIC CHCTEMaTHYECKOE
a0CTPAaKTHOTO MBIIIJICHUS METOJI0JIOTHYECKOT0 CHCTEMaTHYECKOE npoOesIbl MPUMEHECHHE MPUMEHEHNE HaBbIKOB
P peIIEHUH TTPoOIeM, HCIIOJIL30BaHUS MIPUMEHEHNE HaBBIKOB | HABBHIKOB METOJ0JIOTHYECKOTO
BO3HUKAIOIIUX MPHU a0CTPaKTHOTO METOJIOJIOTHYECKOTO METOI0JIOTHYECKOI0 HCITOJIB30BaHUS
BBIITOJIHEHU U MBIIUICHUS TTPU HCIIOJIb30BAHHUS HCIIOJIb30BaHUS a0CTPaKTHOTO MBIILJICHUS
HCCIIEIOBATETTLCKUX paboT pelIeHnur IpooeM, abCTpaKTHOTO abCTPaKTHOTO MBIILICHUS IPU PEIICHUH TPooIIeM,

BO3HHUKAIOOIUX ITPpHU

MBIINJICHUA ITPU

IIpH peLIeHUH pooIIeM,

BO3HHUKAOIHUX IIPpH

BBIIIOJIHEHUH peleHnu mpobiem, BO3HMKAIOILUX IIPU BBITIIOJIHEHUH
HCCIIEI0BATEIBCKUX BO3HUKAOIIMX ITPU BBIITOJITHEHU U HCCIIEA0BATENbCKUX
paoor, BBIITOJIHCHU U UCCIIe10BaTeNbCKUX PaboT, | paboT, CaMOCTOSTEIHLHOIO
CaMOCTOSITEIIBHOTO HCCIIEI0BATEIbCKUX CaMOCTOATEIBHOIO MBIIUICHHS
MBIIIICHUS paoor, MBIIIICHUS
CaMOCTOSITEIILHOTO
MBIIUICHHUS
Braners: HaBsikamu He cnocobenBbipakats | McnbIThiBaer Brnaneer onpeneneHHbIM YeTko u JIOru4ecKu
BBIPAXKAThH CIIEJIAHHBIC CICJIaHHBIE BBIBOIbI B CJIO)KHOCTH TIpH HaBBIKOM BBIPAKATh 000CHOBAHHO
BBIBOJIbI B IOCTYITHOM JJIS JIOCTYITHOM JJIs (dbopMynpoBaHUU CIEJIaHHBIE BBIBOJIbI B (dhopMynupyer cienaHHbIe

ITOHHUMaHHUA (bOpMC

ITOHHUMaHHUA (bOpMC

cIeJIaHHBIX BBIBOJOB
B IOCTYITHOM JJIs
noHuMaHus popme

JOCTYITHOU JJIs1 TOHUMAaHUS
dhopme

BBIBOBI




Koa u ¢popmysiupoBKa KOMIETEHIMH
OK-3 roroBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATU3ALMHY, UCTIOJIb30BAHMIO TBOPYECKOrO IOTEHIMATIA.

YpoBeHb 0CBOEHMS

Ilnanupyembie
pe3yabTaThbl 00y4eHust

Kpurepumn ouneHuBanusi

pe3yJIbTATOB 00y4eHUs

(mokazaTtenu JOCTUKEHUS | HEYIOBJICTBOPUT
KOMIIeTCHIIUH YIIOBJIETBOPUTEIIBHO XOpOoLIOo OTJIMYHO
3a/1aHHOTO YPOBHS €JIbHO
OCBOCHMSI KOMIIETEHIIHI)
[TepBslii 3Tan 3HaTh: COo/IepKAHUE Homyckaer JemoHCTpHpYyET HemoHcTpupyer | Brmageer nonHoun
(ypoBeHb) IIPOLIECCOB CYLIECTBEHHBIE | YACTMYHOE 3HAHME 3HAaHHE CUCTEMOM 3HaHUUI
CaMOOpraHu3alNu U OLIMOKH MTpH cozlepKaHus cozlepKaHus U 0 COJEpP/KaHUH,
camMo00pazoBaHMsl, UX pacKpbITUU IIPOLIECCOB ocoOeHHOCTeH 0COOEHHOCTSIX
0coOeHHOCTeH 1 cozlepKaHus U CaMOOpraHU3aLMH U IIPOLIECCOB IIPOLIECCOB
TEXHOJIOTUH pealn3alui, ocoOeHHoCTeH camMoo0pa3oBaHus, CaMOOpraHu3aly | CaMOOPTraHU3aLUU
HCXOJs U3 LIeNen IIPOLIECCOB HEKOTOPBIX uu U
COBEPILECHCTBOBAHUSA camMooprasHuszal; | ocoOEHHOCTE! U camMoo0pa3oBaHus | caMo0oOpa30BaHus,
npodeccnoHanbHOMN U U TEXHOJIOTHI , HO J1aet apryMEHTUPOBaHH
NEeATEIbHOCTH. camMoo0pa30oBaH | peanusaluu, HO He HEIOJIHOE 0 000CHOBBIBAET
usl. MO3KeT 000CHOBATh UX | 00OCHOBaHUE IIPUHSATHIC
COOTBETCTBHUE COOTBETCTBUSA peleHus Ipu
3aIIAHUPOBAHHBIM BbIOpaHHBIX BbIOOpE
LesM TEXHOJIOTUI TEXHOJIOTUI UX
npo(hecCHOHANBHOTO | peanu3anuu peanu3anuu ¢
COBEPILECHCTBOBAHUSA. | IIPOLIECCOB LEIAM | YYETOM LieIen
npodeCCHOHANIBH | TPO(ECCHOHATTEHO
Oro pocra. IO U JUYHOCTHOI'O
pa3BUTHSL.
Bropoii 3ran VYMmets: mutanupoBath nenu | Mimes 6a3oBble IIpu manuposanuu u | Ilnanupys nenn I'otoB u ymeer
(ypoBeHb) Y yCTaHABJIMBATh 3HaHUS O YCTaHOBJICHUH JIEATEIBbHOCTH C dbopMupoBath
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MIPUOPUTETHI PU BbIOOpE crocobax MPUOPUTETOB Iieiei Y4€TOM YCJIOBUU | IPUOPUTETHHIE
CIIOCOOOB MPUHSATHS TPUHATHS npodeccuOHaTBLHON UX JOCTIDKEHHS, | LeNu
pElIeHUH C y4eTOM pelieHuit mpu JESITEIbHOCTH HE JTaeT He JeSITeNIbHOCTH,
YCJIOBUH, CPEJICTB, BBITIOJIHEHUH MOJTHOCTBIO MOJTHOCTBIO JaBast MOJHYIO
JTUYHOCTHBIX BO3MOXKHOCTEH | KOHKPETHOM YVUUTBHIBACT BHEIIHUE | QpTYMEHTUPOBAH | apryMEHTAIUI0
Y BPEMEHHOH MEPCIEeKTUBbl | NPOpECCUOHATb | M BHYTPEHHHE HOE 00OCHOBAaHUE | MPHUHUMAEMBIM
JOCTUKCHHUS; HOM YCIIOBUS UX COOTBETCTBUS pELICHUsAM MIPH
OCYILIECTBJIECHUS JIEATENbHOCTH, JIOCTHYKECHUSL. BBIOPAHHBIX BBIOOpE CIIOCOOOB
JeSITENIbHOCTH. He crocoOeH croco6oB BBITIOJTHEHUS

yCTaHaBIIMBATh BBITTOJTHEHHUS NeSITETbHOCTH.

MIPUOPUTETHI JeSITEIIbHOCTH

npu HaMEYCHHBIM

TUIAHUPOBAHUH LEJISIM.

LeJIed CBOEN

JIESITEIbHOCTH.
YMeTb: CaMOCTOATENBHO 3Has Bnaneer otnensHbiMu | Bnageer YMeer CTpouTh
CTPOUTBH MPOLIECC coJiepKaHue METOAaMU U cucreMoii orbopa | mporecc
oByIaieHust HHGOpMaIMei, | mpoiecca npueMamMu oToéopa COJIepKaHUS caMm000pa30BaHUs
0TOOpaHHON U oOyueHwusl, He HE00X0AUMOMH 115 o0yuyeHus B C Y4ETOM
CTPYKTYPUPOBAHHOM /ISt yMeeT YCBOGHUS COOTBETCTBHHU C BHEITHUX U
BBITIOJTHEHU S CaMOCTOSITeNbHO | HH(pOpMalHu, JaBast HaMEYEeHHBIMU BHYTPEHHUX
npogecCuoHAITBHON oTOUpaTh U HE TIOJIHOCTHIO HeIsIMu YCIIOBHI
JesITeTbHOCTH. CHUCTEMaTH3UPOB | apryMEHTHPOBAaHHOE | caMo0Opa30BaHuUs | peau3alui.

aTh o0ocHOBaHUE €e , HO TIpU BbIOOpE

HOJUIEeXKALIYIO COOTBETCTBUS LIETSIM | METOJIOB U

YCBOEHHUIO camMo00pa3oBaHMsL. MIPUEMOB He

uH(pOpMAaIIHIO, MOJTHOCTBIO

BEIOHMpAThH VUUTHIBACT

METOJIbI U YCIIOBUS U

MIPUEMBI JMYHOCTHBIE

OpraHu3aIuu BO3MOYKHOCTH

cBOEH OBJIAJCHUS DTUM
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IT03HABATEIILHOMN COJICpKAHUEM.
JIEATCIILHOCTH.

Bnanets: npuemamu Bnaneer Bnaneer ornenbubiMu | JlemoncTpupyer | JemMoHCTpupyeT

CaMOpETyJIALNI uH(popmanuen npueMamMu BO3MOXKHOCTb U 000CHOBaHHBIH

SMOLIMOHAIBHBIX U 00 OTZIEITbHBIX CaMOPETYJISINH, HO 000CHOBAaHHOCTH | BBIOOP MPUEMOB

(YHKIIMOHATBHBIX npuemMax JIOTTyCKaeT peanu3anuu CaMOPETYJISLINU

COCTOSIHMH TpH CaMOPETYJISIIIUY, | CYIIECTBCHHBIC MIPUEMOB P BBITIOJHEHUHN

BBIIIOJIHCHUU HO HE YMEET OIIMOKU TIPH UX CaMOPETYJISIIIUUT | ACSITEIBHOCTH B

npodeCcCuOHAIBHON peaNnu30BbIBATh | peaNM3aliu, He PH BBITIOJIHCHUH YCIOBUSAX

JIeITCILHOCTHU HX B YYHUTHIBAs JIeSATCIIBHOCTH B HEONPEIETICHHOCT

KOHKPETHBIX KOHKPETHBIE YCIOBHS | KOHKPETHBIX H.
CUTYaIUsX. M CBOU BO3MOXKHOCTH | 3aJJaHHBIX

IPU IPUHATHH YCIIOBUSX.

pelieHui.

Bnaners: TexHoIornaMu Bnaneer Bnaneer ornensusiMu | Biaageer JlemoHCcTpUpYyeT
Tperuii oran OpraHu3aIMy mporecca OTCIIEHBIMHU npueMamMu CHCTEMOM BO3MOXKHOCTB
(ypoBeHb) camMo00pazoBaHus; npueMaMu OpraHmsalui MIPUEMOB nepeHoca

MpueMaMu 1IeJIeNoJiaraHusl | caMoopraHu3ail | COOCTBEHHOM OopraHu3aIu TEXHOJIOTHH

BO BPEMEHHOU 15078 MMO3HaBaTEIIHbHOI npoiiecca OpraHu3alu

MEePCIEKTUBE, CIIOCOOaMHU 00pa3oBaTenbHO | JAESTEIHHOCTH, camooOpa3oBaHHs | TIpoliecca

MJIAHUPOBaHMUS, ro Ipoiiecca, HO | OCO3HaBas TOJIBKO B camMoo0pa3zoBaHus,

OpraHu3aIu, JIOTTyCKaeT MEePCIEKTUBBI OTpeIeTICHHOM chopMupoOBaHHOM

CaMOKOHTPOJIS U CYIIECTBEHHbIE | MPO(ecCHOHANbHOTO | cepe B OJTHOH cepe

CaMOOIICHKH JESATEIHHOCTU. | OMMOKH MPU UX | Pa3BUTHSI, HO HE JaBasi | IE€ITEIbHOCTH. JIeITeJIbHOCTH, Ha

peanu3auuu, He | apryMEHTHPOBAaHHOE npyrue chepsl,
YYHUTHIBACT 000CHOBaHHE MTOJTHOCTBIO
BPEMEHHBIX aJICKBaTHOCTH 000CHOBBIBas
MIEPCIEKTUB O0TOOpaHHOM IS BBIOOD
pa3BUTHS YCBOEHUSA HCIIOJIb3YEMBIX
npodeccuoHallb | HH(pOpMAITUHU TIETIM METOJ0B U
HOMU camMo00pazoBaHusl. MIPUEMOB.
JIeATEIILHOCTH.
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Ko n popmymmpoBka KoMIeTeHIUA
OIIK-2 BnaseHueM COBpeMEHHBIMU KOMIIBIOTEPHBIMU TEXHOJIOTUAMHU MIPU IUIAHUPOBAHUH UCCIIEIOBAaHUM, TOIYYeHUN U 00pabOTKE pe3yIbTaToOB HAYYHBIX
IKCIIEPUMEHTOB, cOOpe, 00padoTKe, XpaHSHUH, TIPEICTABICHUH U Mepeaade HayYHOH HHPOPMAIUH.

IInanupyembie Kpurepun oneHuBaHus pe3yaibTaToB 00y4eHust
pe3yJbTaTbl 00y4YeHust
YpoBeHb ocBOeHHS (mokasarenu
KOMIIeTeHIIHH JOCTUKECHMS 3aJaHHOTO HEYJIOBJICTBOPUTEIILHO YIOBJIETBOPUTEIILHO XOpOILIO OTJINYHO
YPOBHSI OCBOEHUS
KOMITCTCHITHH )

[lepBslii 3Tan (ypoBeHb) 3HaTh: OCHOBHBIE 3HaeT Ha3BaHUs 3HaeT CTPYKTypy U 3HAEeT CTPYKTYpy U 3HaeT CTPYKTypy U
UCTOYHUKHU HECKOJIbKUX OCHOBHBIX coJiepKaHue coJiepKaHue cojiep>KaHue
uHpOpMALIUHU TS POCCUICKUX HAYYHBIX U OCHOBHBIX OCHOBHBIX OCHOBHBIX
peleHus 3aaa4 00pa30BaTENIbHBIX MOPTAIOB | POCCUHCKUX HAYYHBIX | POCCHMMCKHMX HAYUHBIX | POCCUHCKUX U
npoheccuoHaIbHOM 110 XUMUH 1 o0pa3oBaTeIbHbIX ¥ 00pa30BaTEIbHBIX | MEKIYHAPOIHBIX
cdepsl NesITeTbHOCTH MIOPTAJIOB 10 XUMUH, | TIOPTAJIOB 110 XUMHH, | HAYYHBIX U

HO JIOYCKaeT MpaBUJIa COCTaBIIEHUS | 00pa30BaTENbHbIX

OTACIBbHBIC
HETOYHOCTHU

ITOUCKOBBIX 34aIIPpOCOB

MMopTajioB IO XUMHUH,
ImpaBujia COCTABJICHUSA
IOMCKOBBIX 3aITPOCOB

3HATh: OCHOBBI
UH(}OPMaIIMOHHBIX
TEXHOJIOTHH, OCHOBHEIC
BO3MOYKHOCTH U
npaBuiia paboThl CO
CTaHJIapTHBIMHU
POTPaMMHBIMH
MPOAYKTaMHU TIPH
pelIeHun
npodeccHoHaTbHBIX
3a1a4

3HaeT ycTpouCTBO
KOMITbIOTEPA, HO TIOXO
MOHMMAEeT Ha3HauYeHHUE ero
OCHOBHBIX pabOUHuX y3JI0B

3HaeT OCHOBHbIE
npaBuiIa
«KOMIIBIOTEPHOMN
THTUCHBD,
TpeOOBaHMS
MH(pOPMAIMOHHOM
0€30MMacHOCTH
MPUMEHHUTETHHO K
npodecCuoHaATbHON
cdepe nesTenbHOCTH

3HaeT TUITBI
OTIEePAIMOHHBIX
CHCTEM M OCHOBHBIE
BO3MOXHOCTH
Microsoft Office nus
peleHus 3a1au
npodecCuoHaATBHON
cdepsl 1eaTeTbHOCTH

3HaeT OCHOBHbIE
IpaBUjIa U IPUEMBI
COCTaBIICHHS
oubnuorpaduyeckux
0a3 1aHHBIX C
UCTOJIb30BaHUEM
CTaHIAPTHOTO
IPOrPaMMHOTO
o0ecrnieueHus
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Bropoii aTamn (ypoBeHb)

YMeTb: MpOBOAUTH
IIEPBUYHBIN ITOUCK
uHpopmanuu st
peleHus
poeCCHOHATBHBIX
3aJa4

HcneIThIBaCT 3aTPpYAHCHUA
B MMOCJICA0BATCIbHOCTHU
OHepaHI/Iﬁ H COCTaBJICHHUU
IMOUCKOBOTI'O 3a11poca

VYMeeT cocTaBUTh
3amnpoc JJist MoucKa
Heo0X0 MO
HAy4YHOU U
o0OpasoBarenbHON
nHpOpMaILIKHU TOCIIe
KOHCYJIbTAITUH CO
CITELIMAIUCTOM OoJIee
BBICOKOH
KBaJTM(UKAIIH

YMeeT KOppEeKTHO
COCTaBUTb 3aMpOC AJIs
[moyicka oouei
nH(pOpMAIIU TIO
33JJaHHOU TEME Ha
Hay4YHBIX U
00pa3oBaTeNbHbIX
nopranax B CETH
HNuTepuer

VYMeeT HaxXOouTh
0011yt HH()OPMALIHIO
ISl peIICHUS
podhecCHOHATBLHBIX
3aga4

YMeTh: IpUMEHSTh
CTaHAapPTHOE
pOrpaMMHOE
o0ecrnieueHue npu
pELICHUN XMMUYECKUX
N MaTCpHUATTOBCTYCCKUX
3ajad, MpH MOATOTOBKE
HAyYHBIX MyOIHKaIIANA
U JIOKJIaJIOB

YMeeT uCrosb30BaTh
OTJeNbHBIC (PYHKIIUU
Haunboiee
pacrpoCcTpaHeHHBIX
IPOTrPaMMHBIX TPOAYKTOB
npu 00paboTke
HKCIEPUMEHTATbHBIX
JAHHBIX U TIOATOTOBKE
HaYYHBIX ITyOIUKAIMN 1
JIOKJIAJIOB, HO JIOITYCKaeT
rpyOble OIMOKH

YMeeT ucnonbp30BaTh
OCHOBHBbIE (PyHKLIUU
HauboJee
pacrpocTpaHeHHBIX
MIPOrPaMMHBIX
MPOAYKTOB IIPH
o0OpaboTke
HKCIIEPUMEHTATBHBIX
JAHHBIX U MO OTOBKE
HAYYHBIX TyOJIMKani
U JIOKJIaJI0B

YMeeT ucnonbp30BaTh
CTaHJIaPTHOE
IPOTrpaMMHOE
oOecrnieueHue npu
00paboTke
IKCIIEPUMEHTAITLHBIX
JTAHHBIX
MOJITOTOBKE HAYYHBIX
nyOIHUKaIuil u
JTOKJTaJIOB

YMeeT ucnonb3oBarh
HECKOJIBKO
IPOTrPaMMHBIX
MIPOTYKTOB IS
00paboTKn
IKCIIEPUMEHTATBHBIX
JAHHBIX U TOJITOTOBKU
HAyYHBIX TTyOJIMKAITIi
U JIOKJIAJIOB

Tpetuit aTan (ypoBeHb)

Bnaners: HaBbIKaMu

3aTpyaHsETCs B IOUCKE

Bnazneer HavyaipbHBIMU

Bnaneer HaBbIKaMu

Bnaneer HaBeIkamMu

paboThl ¢ HAYYHBIMU U | IPO(ECCHOHATILHOMN HaBBbIKAMHU pabOTHI € COCTaBJICHUS NOJTy4eHus o01ei
o0pa3oBaTeNbHbIMU nH(pOpMaLUY B CETH Hay4YHBIMU U 3arpocoB I MOMCKA | HAYYHO-TEXHUYECKOU
nopTajamMu WnTepHer o0pa3zoBaTeIbHBIMU HEo0Xo 1Mo uHpOpMaILIUU B CETH
noprajzamu nH(popmanuy Ha WuTepHer

Hay4YHBIX U

00pazoBaTeNbHBIX

nopTaax B CeTu

WNHTtepHer
Brnanets: 6a30BbIMU CriocobeH ucnonb30BaTh Bnaneer nepsuunbsiMu | Briageer 6a30BbiMu CrniocoOeH B cxxatble
HaBBIKAMU MIPUMEHEHUS | CTAHJAPTHOE MMPOTPaMMHOE | HaBBIKAMHU HaBbIKaMU CPOKH OCBOUTH HOBOE
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CTaHJAPTHOTO
[IPOrPaMMHOI0
o0ecrieyeHus 1J1st
00paboTku
pe3ysIbTaToB
HCCIIEIOBAHUN U
NPEJICTaBICHUS UX
HAyYHOMY COOOIIECTBY

oOecrieueHue I
00paboTKH pe3yIbTaTOB
HUCCIIEIOBAHUN U
IIOATOTOBKH IPE3CHTALNN
[IPH HETIOCPEICTBEHHOU
MTOMOIIY COTPYAHHKA OoJiee
BBICOKOU KBalM(UKaLIUU

MIPUMEHECHHSI PUMEHECHUS POrpaMMHOE
CTaHJIaPTHBIX CTaH/IAPTHBIX obecrieueHue o
porpamm Jyist IpOTpaMM JIJIs PYKOBOJICTBOM
o00paboTku o0paboTku crenpanucTa 6oee
AKCHEPUMEHTAIBHBIX | SKCIIEPUMEHTAIBHBIX | BBICOKOH
JaHHBIX, Habopa JIaHHEBIX, KB (pUKaIH,
TEKCTOB U (dbopmaTupoBaHus CIIOCOOCH
MTOCTPOCHHUS IMPOCTHIX | TEKCTOB, TOCTPOCHUS | IIOATOTOBHUTH TE3UCHI
rpaduKoB rpaduKoB u JOKJIa/1a U
PUCYHKOB MPE3SHTAIHIO 110
3aJJaHHOH TeMe MpH
HaJU4HUH 111a0JI0HA

Kona u ¢popmynupoBka KoMIeTeHIINH:
ITK-1 criocoOHOCTBIO MPOBOIUTE HaYYHbIE UCCIIEI0BAHNUS IO c(OPMYIIUPOBAHHOM TEMATHKE, CAMOCTOSITEIILHO COCTABIIATH I1JIaH UCCIIEOBAHMS U ITOIy4aTh HOBBIE
Hay4HbIE ¥ NPUKJIA/IHBIE PE3YIbTAThI

32;};(())1;;11{4}; TTiaHupyeMble  pesyfbTaThl Kpurepnu onieHrBaHus pe3ynbTaToB 00y4eHUs
KOMITETEHITIH o0y4eHus HEYZIOBJIETBOPUTEIIBHO YIOBJIETBOPUTEIBHO XOpOoLIOo OTJINYHO
[TepBslii 3Tan | 3HaTh: HAYYHYIO HOBU3HY U 3arpynHseTcs B DopmyaupyerT ¢ B nenom BepHO 3HaeT Hay4YHYIO HOBU3HY U
(YpoBeHb) BaXHOCTb IIPAKTHYECKOTO OIpe/IeNIEHUU HayYHOH | OIIMOKaMU Hay4yHyl0 | GOopMyJIupyeT HAyqHYIO BAYKHOCTb MTPAKTUYECKOTO
WCIIOJIb30BaHNUs JaHHBIX, HOBH3HBI U HOBU3HY U HOBM3HY U IIPAKTHUYECKYIO VCIIOJIb30BaHUS JAHHBIX,
MOJIyYEHHBIX TIpU MPAKTUYECKON MIPaKTUYECKYIO 3HAYUMOCTD ITOJIyYE€HHBIX MOJIYYE€HHBIX MIPU
BBITNIOJTHEHUH MaruCTepCKON | 3HAUUMOCTH 3HAYUMOCTb JaHHBIX, TpeOyeTcs npaBka | BbimoiaHeHuu HUP

JIUCCEPTAINH.

IMMOJIYYCHHBIX TaHHBIX

ITOJIYUYCHHBIX JAHHBIX

CIIcnuaJIuCcToM

3HaTh: OCHOBHYIO JIUTEPATypy
M0 TEMaTUKE UCCIIEJOBaHMUS,
IIPEUMYILECTBA U HELOCTATKU
TEOPETUYECKHUX U
AKCIEPUMEHTAIbHBIX
METOJIOB MCTIOJIb3YEMBIX B

3arpynHseTcs B
BBIOOpE JIUTEPaATypPhI
10 TEMaTUKe
nccinenosanus. I1imoxo
OpPUEHTHUPYETCS B
PEUMYIIECTBAX U

Jnist paboTsI €
JIUTEpaTypou
TpeOyeTcs HadalbHBIHA
cnucok. I1moxo
OpHEHTHUpYeTCs B
MPEUMYIIECTBAX U

He Bcerna BeiOupaet
aJIeKBaTHYIO JIUTEPATYPY.
JlonyckaeT HETOYHOCTH B
OLICHKE NMPEUMYIIECTB U
HEJ0CTaTKOB
TEOPETUYECKUX U

VYBepeHHO BBIOUpaeT
JUTEPATypy MO TEMATHUKE
WCCIIeIOBAHUS], 3HAET
MPEeUMYyIIeCcTBa U
HE/I0CTaTKU
TEOPETUIECKHUX H
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HUP. HEJ0CTaTKax HEJ0CTaTKax JKCIIEPUMEHTAIBHBIX JKCIIEPUMEHTAIIBHBIX
JKCIIEPUMEHTAIIbHBIX TEOPETHYECKUX METO/I0B METOZOB UCIIOJIb3yEMBIX B
METOJIOB METOI0B HUP.
Bropoii 3tann | YMmeTs: Ha OCHOBE 3arpyaHseTcs B Omnpenensier B nenom BepHo onpeznenser | CaMOCTOATENBHO
(ypoBeHb) JUTEPATypBhl BBIACIATL U BBIICTICHUHU OTJIENIbHbIE TEOPETUYECKYIO OCHOBY olnpezesser
UCIIOJIB30BAaTh I TEOPETHUYECKOU OCHOBBI | TEOPETUYECKUE JKCIEPUMEHTAIBHBIX TEOPETUUYECKYIO OCHOBY
OOBSICHEHUS pe3yJbTaToOB JKCIIEPUMEHTAIIBHBIX IIOJIOXKECHHUS meronos HUP. JKCIIEPUMEHTAIBHBIX
HHUP teopernueckyro METOJI0B SKCIIEPUMEHTAIbHBIX meronos HUP ¢
OCHOBY JKCIIEpUMEHTAJIBHBIX | Hcnonb3yeMbix B HUP | meTonos. IIPUBJICYCHUEM
METOJI0B CHHTE3a U aHAJIN3a JIMTEPATYPBI
YMeTh: IpaBUIIBHO 3arpynHseTcs B Cocrasiser CocraBisieT KOHCIEKT, [IpaBuibHO cocTaBiIsAeT

COCTABJISITh KOHCIIEKT COCTaBJICHUU KOHCIIEKT, OIIMOAETCS | ONpEeIsieT TJIaBHBIC KOHCIIEKTHI,
CTaTbU/KHUTH, ONIPENIENIATh KOHCIIEKTa B ONPEIEIICHNN II0JIOKEHUS CaMOCTOSITEJILHO
TJIABHBIE ITOJIOKEHUS TJIABHBIX MOJIOKEHUH | TIPEAIIECTBYIOMUX paboT ¢ | BBIJCINSET IJIaBHbIC
HPEIECTBYIOIUX paboT 1o IIPELIECTBYIOIIUX IIOMOMLIBIO CIIELIUATIUCTA B II0JIOKEHUS
JTAHHOW TEMaTHUKE pabot no reme HUP JTaHHOW 00JacTH MPEANIECTBYIOMUX PaboT
Brnaners: HayanbHBIMU 3aTpynHseTcs B 3aTpyiHseTCs B IIpoBoauT JIMTEpaTypHBIIL Crniocoben
HaBbIKaMU B (JOPMYJUPOBKE | MPOBEIECHUU (dhopMynupoBKe a"Ham3. opmynmpyer ($hopMyIMpoBaTh TEMaTHUKY
teMatuku HHUP o [IEPBUYHOIO teMatuku HUP o tematuky HUP ¢ HUP no pesynbraram
pe3yapTaTaM EpBUYHOTO JUTEPATYPHOTO pe3yabpTaTam MOCTENYOUIEH TPABKOM 1 JUTEPATYPHOT'O aHAJIN3a B
aHaan3a JUTEPATYPHBIX aHaju3a B BHIOPAHHOM | IEPBUYHOIO aHAIM3a | YTOYHEHUSIMU CIELMATMCTOM | BBIOpaHHON 00J1acTH
Tperuii aTanm | JaHHBIX B BBIOpaHHOMN o0JacTy uccieloBaHuil | IUTepaTypHBIX HCCIIEA0BAHUM.
(ypoBeHb) 00J1aCTH UCCIIEIOBAaHU. JAHHBIX.
Bnagers: HaBbIKaMU 3aTpyaHseTcs B Bnapeer Brageer orpaHnyeHHBIM [Toka3bIBaeT yBEpEHHOE
JKCIIEPUMEHTAIIBHBIX U [IPOBEICHUHN OIpaHUYECHHBIM HabOpOM HaBBIKOB BIIaJICHUE HAaBbIKAMU
TEOPETUYECKUX padoT U MO HKCIEPUMEHTAIbHBIX U | HA0OPOM HaBBIKOB SKCIIEPUMEHTAIBHBIX U JKCIEPUMEHTAIBHBIX U
teMe HUP marucrepckoi TEOPETUYECKHX PadOT | IKCIIEPUMEHTATBHBIX TEOPETHYECKHUX paboT TEOPETUYECKUX paboTax
JICCEpTALNA u o reme HP pabot no teme HUP
JuccepTanuu JuccepTanuu

Koa u ¢popmynnpoBka KOMIETEHIINHN:
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I1K-4 ciocoOHOCTBIO Y4aCTBOBATh B HAYYHBIX JUCKYCCHAX U IPEACTABIIATE IIOJTYUCHHBIC B UCCIICJOBAHUAX PE3YJIbTATEI B BUAC OTYETOB U HAYUHBIX HY6HHK3HHIZ

(cTenmoBbIe TOKIABL, pedepaThl M CTaThU B TIEPHOIMUECKON HAYIHOU TIEYATH )

221;(())1;21;1; IiaHupyeMble pesybTaTHI Kpurepun onieHrBanus pe3yyibTaToB O0YICHUS
P — 00y4eHus HEYOBJIETBOPUTEIILHO YJIOBJIETBOPUTEIHHO XOpOILIO OTJIMYHO
[TepBblii 3Tan 3HaTh: OCHOBHBIE ITpaBUJIA 3arpyaHsiercs B [Tnoxo 3Haer npaBuia 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
(ypoBeHb) BEJICHUS HAYYHOU TUCKYCCUM BEJICHUM HAYYHOU BEICHUS TUCKYCCUU MIpaBUJIa BEJICHUS npaBujia BEACHUS
JICKYCCUU JIMCKYCCHUU HAay4YHOU JUCKYCCUU
3Hath: OCcHOBHBIE TPeOOBaHUA K | 3aTpyAHSETCS B Odopmisier ¢ Odopmitsier ¢ 3HaeT OCHOBHBIE
CTEH/IOBBIM/YCTHBIM JOKJIaJIaM ohopmeHnH CEepbE3HBIMH OIIMOKAMH | HE3HAUYUTEILHBIMU TpeOoBaHUS K
MIPU TPEJICTABIICHUH MTOTy4eHHBIX | pe3yinbraroB HUP mo ommoKaMu CTCH/IOBBIM/YCTHBIM
pesyasratoB HUP TpaBuIaM JOKJIaJaM.
Bropoii atan YMerTb: BBICKa3bIBaTh CBOIO TOUKY | 3aTpyAHSETCS B HesicHo n HeueTko Henocrarouno YMeeT BbICKa3bIBATh
(YpoBeHb) 3pEHHUsSI U yYaCTBOBATh B JUAJIOTE | BBICKA3bIBAHUM CBOEW | M3JIAraeT TOUKY 3pE€HHs. | apryMEHTUPYET TOUKY CBOIO TOUKY 3pPEHUS U
(CTYneHT-CTyJIeHT, CTYIeHT- TOYKH 3PEHUS 3pEHUSL. y4acTBOBaTh B JUAJIOTE

npenojaBaTelb, CTYACHT-
COTPYAHUK JTaOOpaTOpUN).

CO CIIeMaINCTaMu
Pa3IUYHOIO YPOBHSI

VYMeTh: BBIACIATH IJIaBHBIE

3atpyaHsercs B

Heuerko onpenernser

He moxeT panxupoBathb

Brinensier rnaBHbIE

pe3yabTaThl MPU MOATOTOBKE K OTIPEJICTICHNH TJIABHBIX | PE3ybTaThl PE3YJIBTATHI 110 CTETICHU | PE3yJIbTATHI IPH
CTEH/IOBBIM/YCTHBIM JIOKJIaJIaM. pE3yNbTaToB HCCIICIOBAHUS BaOKHOCTH MMOJITOTOBKE K
HCCIICTOBAHMS CTEHJIOBBIM/YCTHBIM
JIOKJIaJIaM
Bnazners: BaageTh HaBbIKAMHA 3aTpyaHsieTcs B [Tyraercsa B Huorpga ommbaercs B Brnageer naBpikamu
y4acTHsi B MHOTOCTOPOHHEH HCITOJIB30BaHUH HCITOJIB30BaHUH HCITOJIE30BaHHH y4acTusi B HAyYHOM
Tpertuii atan Hay4yHOU Oecele, NCTIONIB3YS B TEPMHUHOJIOTHH TEPMHUHOB TEPMHUHOB Oecene, cBOOOIHO

(YpoBeHb)

YCTHOM peuH CrerupruecKyto
XUMHUYECKYIO0 TEPMHUHOIOTHIO

UCIIOJIb3YET
crienupuIecKyro
XUMHUYECKYIO
TEPMUHOJIOTHIO

Koa u ¢popmynnpoBka KOMIETEHIINHN:
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[TK-6 criocoGHOCTHIO ONPEENATh U aHAIU3UPOBATH MPOOIEMBI, TUTAHUPOBATH CTPATETHIO UX PelIeHUs], OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a PE3YyJIbTaT

NEATEIBbHOCTH
VYpoBeHb Kpurepuu olieHMBanus pe3VyJIETATOB 00yUECHUS
OCI])SOGHI/I}I [Inanupyemble pe3yJIbTaThl PUTCP L Pesy ya
00y4eHus HEYOBJIETBOPUTEIILHO YJIOBJIETBOPUTEIHHO XOpOILIO OTJIMYHO
KOMIIETECHIINU
[TepBblii 3Tan 3HaTh: OCHOBHEIE BO3MOKHEIE 3arpyaHsiercs B I110x0 3HaeT ocHOBHBIE | 3HAET OTAEIBLHEIE 3HaeT OCHOBHEIE

(YpoBeHb)

poOJIeMbI CBOEH

(bopmynupoBaHUN

BO3MOXKHbIE TIPOOJIEMBI

BO3MOYKHBIE TIPOOIIEMBI

BO3MO>KHBIE POOIIEMBI

npodeccuoHaIbHON BO3MOJKHBIX ITPOOJIEM cBoei
JeSITeTbHOCTH npodeccnoHaIbHON
JeSITeIbHOCTH
3HaTh: yTH pPEIICHUs 3arpyaHsercs B [1noxo 3Haer mytu 3HaeT yTH pelIeHUs 3HaeT NyTU peleHus
BO3HUKAIOIIUX MPOOIeM (bopMynupoBaHUN pereHus OT/ZIENbHBIX MPOo0IIEM BO3HHUKAIOIINX
MyTeH peleHus BO3HUKAIOIINUX npobiieM
BO3HUKAIOIINX npobiem
pooeM
Bropoii atan YMeTh: BBIABIIATh BO3HUKAKOIUE | 3aTpyaHseTcs B 3aTpyiHseTCs B Hmeer HENOCTaTKU IPU | YMEET BBIABIATH
(ypoBeHb) MPOOJIEMBI U OCYIIECTBIIATh X BBISIBJICHUH BBISIBIICHUM U pa3bope | pa3dope BO3HUKAIOUIUX | BOZHHUKAIOIINE
pa300p ¢ 11eIbI0 MOKCKa MyTel UX | BO3ZHUKAIOIINX BO3HUKAIOIINX npobJeMc 1elbio npoOIeMbl U
pelieHus npo0iem npo0Giem MOMCKa MyTeH ux OCYIIIECTBIISATH UX

pereHus

pa3dop c LeIbIo ToUucKa
IyTeW UX PEIICHUS

VYMeTh: BBIACIATH IJIaBHBIE

3atpyaHsercs B

Heudetko BoIIEISET

He moxeT panxupoBarhb

YMeTh BHIIEIATh

HpO6J’IeMI>I IMPpU UCITIOJIHCHU U BBIJICJICHUU I'TTaBHBIX BO3HHKAIOIINEC HpO6J'IeMBI II0 CTCIICHU TJIaBHBIC HpO6J’IeMI>I
cBoel MpodeccuoHaNbHOM npoGiem po0IeMbI B2XHOCTH MIPU UCTIIOJTHEHUHU CBOEH
JeSITEIIbBHOCTH npoeccuoHaIbHOM
JIEATETbHOCTH
Brnaners: cnocoOHOCTBIO K 3arpynHsiercs B 3arpynHsercs B aHanu3e | MiMeer oTaenbHbIe Bnaneer
Tpertuii atan OMPENICTICHUIO U aHATTU3Y onpeieTICHUU BO3HUKAIOIIHNX 3aTpYyAHEHUS B CIOCOOHOCTBIO K
(ypoBeHb) po0JIeM, BO3HUKAIOIIUX TPU BO3HUKAIOIINX npobiem ONpEACICHUN U ONPEACIICHUIO U
WCIIOJIHEHUH CBOEH npo0iem aHaJIM3€ BOHUKAIOIINX | aHAIIM3Y MpodieMm,

podeCCHOHATBHON

npoOem

BO3HHUKAIOMIUX ITPU
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JACATCIIbHOCTH

WCHOJIHEHUU CBOEU
npohecCuOHATBLHOM
NEATEILHOCTH

Kox u ¢popmysinpoBka KOMIeTEeHIIMH:
[TK-7 Bnagenuem Meroamu 0T00pa Marepuana, IpernoaBaHus 1 OCHOBAMH YIPaBJICHHSI IIPOLIECCOM 00yUeHHs B 00pa30BaTEIbHBIX OPraHU3aIMsX BBICIIETO

00pa3zoBaHus
S(I:I;(C)EEI; ILaHupyeMbie pesybTaTHE Kpurepun orieHuBaHus pe3ysIbTaToOB 00y4EeHHs
KOMIIETEHIIHH o0y4eHust HEY/IOBJICTBOPUTEIILHO YIOBIIETBOPUTEIILHO XOPOILIO OTJITYHO
[lepBrrii oTan | 3HaTh: OCHOBHYIO uTepatypy | He cmocoben rpamoTHo | YacTHyHO 3HaeT 3HaeT OCHOBHYIO 3HaeT OCHOBHYIO
(YpoBeHB) 110 METOJMKE MIPENOJaBaHusl | MOJOOpaTh OCHOBHYIO | OCHOBHYIO JHUTEPATYPy MO METOIUKE JUTEpaTypy MO METO/IMKE
XUMHH, TIPOBEICHHIO JUTEPaTypy 1o JAUTEPATYPy O NpenoIaBaHus XMMHH, IpETOIaBaHMs XUMHH,
9KCIIEPUMEHTAIBHBIX padOT. | METOAMKE METO/IUKE IPOBEICHUIO IIPOBEICHHIO
MPENoIaBaHMs XUMHH, | MIPETIOIaBaHuUs HKCHEPUMEHTAIBHBIX PA0OT, | SKCIIEPHMEHTATBHBIX PadOT
IIPOBE/ICHUIO XUMUH, IPOBEJICHUIO | HO JIOIYCKAaeT OT/IeJIbHbIE
IKCIIEPUMEHTATBHBIX OKCIEPUMEHTAIBHBIX | ONIMOKH.
paboT. paboT.
Bropoii atan | YMers: Ha OcCHOBe yueOHOMI He cniocoben rpamotHo | McnbIThiBaeT YMeeT Ha OCHOBE yueOHOW | YMeeT Ha OCHOBE yueOHOM
(ypoBeHb) JUTEPATyphl BBIIEIATh Ha OCHOBE y4eOHOM oTpeJieIeHHbIe JUTEPATYPHI BBIJIENATh JIUTEPATypPhI BBIAEIAT

[JIaBHOE M UCTIO0JIb30BaTh 3TU
CBe/IeHUS JUIsl OOBSICHEHUS
Pe3yJIbTaTOB MPAKTUUECKUX
paboTt, 00s1aaTh HaBBIKAMHU
noadopa u perieHus 3aaad
JUIsl TIPOBEJIEHUS
CEMUHAPCKUX 3aHIATHI

JUTEPATyPhI BHIJIEIATh
rJIaBHOE U
HCIOJIb30BaTh ATH
CBEJICHUS JUIs
00BsICHEHUS
pe3yJbTaToB
MPaKTUYECKUX padoT,
o0aaTh HaBBIKAMHU
noadopa U pelieHus
3aja4 s [POBEACHUS
CEMHUHAPCKUX 3aHSATHIA.

3aTpyJHECHUS Ha
OCHOBE yueOHOI
JUTEPATYPHI
BBIJICIISITH TJIABHOE U
UCII0JIb30BATh 3TH
CBEJICHUS JUISI
00BsICHEHUS
pE3yNbTaToB
MPaKTUYECKUX padoT,
00J1a/1aTh HaBBIKAMH
1o100pa U pelieHus

IJIaBHOE U UCIIOJIB30BATh
9TH CBEACHUS IS
00BSICHEHUS Pe3yNbTaTOB
MPaKTHYECKUX padoT,
00/1a71aTh HaBBIKAMU
moadopa U pelieHus 3aaaq
JUTSL TIPOBEJICHUS
CEMHHAPCKUX 3aHSATUH, HO
JIOITYCKAET OTACIbHBIC
OIIIMOKH.

TJIaBHOE | MICTIOJTH30BATh
9TU CBENICHUS ISt
00BSICHEHUS pE3YIILTATOB
MpPaKTUYECKHUX PadoT,
o0naiaTh HaBbIKAMU
nozdopa v pereHus 3a/1a4
JUTSL TIPOBENICHUS
CEMHUHAPCKUX 3aHATHIA.
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3a1a4 st

MIPOBEACHUSA
CEMUHAPCKUX 3aHATUI
YMers: IpaBUIIbHO He cniocoben rpamotHo | McnbIThiBaeT YMeer npaBUIIbHO YMmeer npaBUiIbHO
COCTAaBJISITh KOHCIIEKT COCTABJISITh KOHCIIEKT ONpeJICIICHHbIE COCTAaBJISITh KOHCIIEKT COCTABJISITh KOHCIIEKT
JIEKIMI, ONIPEAENATh IJIaBHbIE | JIEKIUH, OIPEACIISITH 3aTpyAHECHUSA JEKIUH, OIPEAEIISIT JIEKLUIA, OIIPENIENATh
MOJIOKEHUS U3JI0KEHUS [JIABHBIE MTOJIOKEHUS MPaBUIILHO [JIABHBIE MTOJOKEHUS [JIABHBIE MIOJIOKEHUS

npeaMeTa.

H3JI0KCHUA IPpCAMETA.

COCTaBIISATH KOHCIIEKT
JIEKIINH, OTIPEACIIATh
rJIaBHBIE TOJIOKEHHS
W3JIOKEHUS TIPEAMETA.

U3JI0KEHUS TIPEIMETa, HO
JIOTYCKaeT OTAeNbHbIC
OLIINOKH.

H3JIOKCHUA TPEAMETA.

Tpetuit aTan
(YpoBeHb)

Brnaners: HaBbIKaMu B 0TOOpe
Marepuaia Jyis pOBEACHUS
NPAaKTUYCCKUX 3aHATUN U
71a00paTOPHBIX paboT To
pe3yabTaTaM aHaiau3a
JUTEPATyPHBIX TAaHHBIX.

He cniocoben rpamotHO
OTOMpATh MaTepua Ui
MPOBEICHUS
NPAKTHYECKUX 3aHSATUN 1
nabopaTopHBIX PadOT MO
pe3yibTaTaM aHaIu3a
JINTEPATYPHBIX JAHHBIX.

HcnbIThIBaCT
OIpe/IeIICHHbIC
3aTpynHeHus: 00
oTOope Matepuana Jyis
TIPOBEICHUS
MIPAKTUYECKUX 3aHATUI
1 1abopaTopHBIX PadoT
TI0 pe3yJIbTaTam
aHAJTN3a JINTEPATYPHBIX
JTAHHBIX.

Brnaneer HaBbikamu otO0pa
Marepuaa Jiis MpOBeICHUS
MPAKTUYECKUX 3aHITUN U
J1a00paTOPHBIX paboT IO
pe3yibTaTaM aHaum3a
JIUTEPATYPHBIX JaHHBIX, HO
JIOITYCKaeT HEKOTOPHIE
OIIHOKH.

Cnoco6eH rpaMoTHO
0TOOpaTh MaTepua s
IMPOBCACHUS IPAKTUYCCKUX
3aHATHH U J1a00PaTOPHBIX
pabot 1o pe3yJapTaram
aHaIM3a JUTEePaTyPHBIX
JaHHBIX.
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4.2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbI¢ MaTepHaJIbI, HEOﬁXOIlI/IMbIe AJI1 OHEHKH

3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI

(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.
MeToanueckne MaTepUuaJibl, ONpeaesiionme nNpoueaypbl OueHUBaHUs 3HAHUI, YMEHM,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus

KOMIIeTeHIIii
PesynbTarel o0yueHus ®opmupyemast komrereHuus (¢ | OueHouH
yKa3aHUEM KOJ1a) Ble
cpeicTBa
1-#i aTan | 3HaTh: METOBI AOCTPAKTHOTO OK-1 crtocoOHOCTEIO K Kelic-
MBIIUICHHS TIPU YCTAHOBJICHUHU HUCTUHBI, | a0CTPAaKTHOMY MBIILICHHIO, 3aJ1a4a;
3HaHUS | METOJBI HAYYHOTO UCCIICIOBAHUS aHaJIN3y, CHHTE3Y nabopato
MyTEM MBICIIEHHOTO PacuJICHEHUS pHBIE
00beKTa (aHAU3) U MYTEM U3YYCHHS paboTHI;
MpeMeTa B €ro 1eJIOCTHOCTH, €IMHCTBE pedepatbl
€ro 4yacteil (CHHTE3) ;
3HAaTh: OCHOBHBIC 3aKOHEI XUMHU JIOKJIabI;
3HaTh: CoJIepKaHUE MPOLIECCOB OK-3 roTOBHOCTBIO K KOMILIEKT
caMOOpraHu3allKi U CaMO00pa3oBaHusl, | CaMOPa3BUTHUIO, THITOBBIX
HUX 0COOEHHOCTEHN M TEXHOJOTUH camopeal3alu, 3a1ad4;
peanu3anum, UCX0as U3 IeNeH HCITOJIb30BAHUIO TBOPYECKOTO TECT,
COBEPIIICHCTBOBAHUS MOTEeHIIAAaNa KOHTPOJIb
PO ECCHOHAIBHON S TEIHHOCTH. Has
3HATh: OCHOBHBIE UICTOYHUKH OIIK-2 BnangeHueM pabora
uHGOpMAIIU JJIS PEIICHUS 3a71a4 COBPEMEHHBIMHU
npodecCHOHATBHON chephl KOMITBIOTEPHBIMHU

JIEATEIIbHOCTH

3HaTh: OCHOBBI HH()OPMAIIMOHHBIX
TEXHOJIOI'MI, OCHOBHBIE BO3MOXXHOCTH U
npaBuia paboThl CO CTaHIAPTHBIMU
IIPOTrPaMMHBIMH IIPOLYKTaMU IIPU
peleHnH NpoeCcCHOHATIBHBIX 3aj1au

TCXHOJIOTUAMMU IIPHU
TUTAHUPOBAHHUHU UCCIICIOBAHUM,
HOJy4eHUHU 1 00paboTKe
pE3yJIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB, cOope,
00paboTKe, XpaHeHHH,
MPEJCTABICHUN U Tepeiaue
HAYYHOU MH(pOpMAIHU

3HaTh: HAy4YHYIO0 HOBU3HY U BaXXKHOCTh
MIPaKTUYECKOI0 UCIIOIb30BaHUS
JTAHHBIX, ITOJYYEHHBIX IIPU
BBIIIOJIHEHUH MaruCcTepCKOn
JUCCEPTALUH.

3HaTh: OCHOBHYIO JIUTEPATYPY IO
TEMAaTHKE UCCIICIOBAHNUS,
[IPEUMYILECTBA U HETOCTATKH
TEOPETHUYECKUX U IKCIIEPUMEHTAIIBHBIX
METOJ0B Hcnoab3yeMbix B HHAP.

[IK-1 cnocoOHOCTHIO IPOBOIUTH
Hay4HbIE UCCIIEZIOBAHUS 110
chopMyTUpPOBaHHON TEMAaTHKE,
CaMOCTOSITENIEHO COCTaBIISTh
TUTaH UCCIIEIOBAaHMS U TIOTY9aTh
HOBbIE Hay4YHbIE U MIPUKJIAJHbIE
pe3yabTaTHI

3HaTh: OCHOBHBIE MPaBUJIa BEICHUS
HAy4YHOW JUCKYCCHUU

3uatb: OCHOBHBIE TPEOOBAHUS K
CTEHJIOBBIM/YCTHBIM JIOKJIaZaM IpU
MPEJICTaBICHUN MTOJTYYEHHBIX
pe3synbratoB HUP

T1K-4 c¢mocoOGHOCTBIO
y4acTBOBATh B HAYYHBIX
)II/ICKYCCI/IHX nu HpeHCTaBJ'ISITB
MOJIYYE€HHBIE B UCCIIEIOBAHUSX
pe3y.]'II)TaTI)I B BUJC OTUCTOB U
HayYHBIX TyOIHUKAIHA
(creHmOBBIC NOKIAIBI, pedepaTs
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U CTaThU B MEPUOIAYECKOMN
Hay4HOMU IeyaTH)

3HaTh: OCHOBHBIE BO3MOYKHBIE
po0JIeMbI CBOEH MPOheCCHOHATBHOM
JESITEIIBHOCTH

3HAaTh: MYTH PEIICHHUS BOZHUKAIOIIHX
npoOaemM

ITK-6 crnocoOHOCTBIO
OIpECIIATh U AaHAJTU3UPOBATH
poOIeMBl, IIJIAHUPOBATH
CTpPATErvio MX pelieHus1, OpaTh
Ha ce0sl OTBETCTBEHHOCTb 3a
pe3yJIbTaT ACITEeIbHOCTH

3HaTh: OCHOBHYIO JIUTEPATYpPY IO
METOJIUKE MTPENoJaBaHus XMMUH,
IPOBEICHUIO JKCIIEPUMEHTAIBHBIX
pabor.

[IK-7 Bnagenuem metogamu
otbopa marepuaina,
MpenoiaBaHusi U OCHOBaMH
yIpaBJICHHS MPOIIECCOM
oOyueHusi B 00pa3oBaTeNbHbIX
OpraHMU3aIHIX BHICIIETO
o0pazoBaHus

2-1 sran

YMmenus

YMeTh: ¢ UCIIOIB30BAHUEM METOIOB
a0CTPaKTHOIO MBIIICHUS, AaHAJIU3a U
CUHTE3a aHAJIU3UPOBATH
aJIbTEPHATUBHBIC BADUAHTHI PEILICHUS
UCCIIEN0BATEIbCKUX 3a1a4

YMeTh: AHAIU3UPOBATh NOTydaeMble
SKCIIEPUMEHTAIIbHBIE

pe3yabTaThl U JIe1aTh
COOTBETCTBYIOLINE BbIBOBL.

OK-1 cnocoOHOCTBIO K
abCTPaKTHOMY MBILUIEHHUIO,
aHaJIN3y, CHHTE3Y

YMeTh: IIIaHuPOBATh LENH U
YCTaHaBIUBATh IPUOPUTETHI IIPH
BbIOOpE CITOCOOOB MPUHATHS PELLICHUH C
Y4E€TOM YCIIOBHM, CPEICTB, TMYHOCTHBIX
BO3MOKHOCTEN U BPEMEHHOU
MEPCIEKTUBBI JOCTHKCHMUS,
OCYILIECTBIICHUS AEATEIbHOCTH.

YMeThb: CaMOCTOSATEIBLHO CTPOUTH
MpoLecC OBaieHUs HH(popMaLnen,
0TOOPaHHOM U CTPYKTYpUPOBAHHOM JUIS
BBITNIOJIHEHUSI TPO(PECCHOHAIBHOMN
JeATEIbHOCTH.

OK-3 roTOBHOCTBIO K
CaMOpa3BUTHIO,
camopeanu3alu,
HCIIOIB30BaHUIO TBOPUYECKOTO
MOTEHIIMAIA

YMeThb: IPOBOAUTH IIEPBUYHBIN ITOUCK
uH(pOpMaLUKU AJIs PEeLeHUS
npodecCHOHATBHBIX 3aa4

YMeTh: NpUMEHATh CTAaHAAPTHOE
nporpaMMHoOe oOecrieyeHue mpu
pELIEHUN XUMUYECKUX U
MaTepHaJIOBEIYECKUX 3a1ay, IIPH
MOJTOTOBKE HAYyYHBIX MyOIUKaIMi 1
JIOKJIaJ10B

OIIK-2 BnageHueM
COBPEMEHHBIMH
KOMITBIOTEPHBIMU
TEXHOJIOTHSIMU TTPH
TJTAHUPOBAHUM HCCIIEIOBAHUH,
MOJIy4€HUHU U 00paboTKe
PE3yNbTaTOB HAYYHBIX
IKCTIIEPUMEHTOB, cOope,
00paboTKe, XpaHeHHH,
MIPE/ICTABJICHUH U TIepeiade
Hay4yHOU HH(OpMaIH

Kelc-
3ajaua;
naboparo
pHbIE
paboTsI;
pedepaTs
;
JOKJIJIbI;
KOMIIJICKT
THUTIOBBIX
3a1ad;
TECT,
KOHTPOJIb

Hast
pabora
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YMeTh: Ha OCHOBE JTUTEPATYPHI
BBIICNISTH U UCTIOJIB30BaTh JIJIs
o0bscHeHus pe3yapraroB HUP
TEOPETUYECKYIO OCHOBY
9KCIIEPUMEHTAJILHBIX METOJIOB CHHTE3a
U aHaJln3a

YMeTh: NpaBUIBHO COCTABIIATH
KOHCIIEKT CTaThbU/KHUTH, ONIPEICTIATh
TJIaBHBIE TOJOXKEHUS
MPEANIECTBYIOMUX PabOT MO TaHHOU
TEMaTHKe

[TIK-1 crmocoOHOCTRIO POBOAUTH
Hay‘-IHBIe HCCICOAOBAaHUS 110
c(hOopMyJIMPOBAHHON TEMaTHKE,
CaMOCTOSTENIbHO COCTABJIATh
IUTaH UCCIICIOBAHMS | ITOJTy4aTh
HOBBIC HaquHe n HpI/IKJIaI[HBIC
Pe3yJIbTAThI

VYMeTh: BBICKA3BIBAaTh CBOIO TOYKY
3pCHHS U Y4aCTBOBATH B JHAJIOTE
(CTYneHT-CTYyJIeHT, CTYIeHT-
Npero/IaBaTeib, CTYJACHT-COTPYIHUK
nabopaTopun).

YMeTh: BBIICISTh TJIaBHBIC PE3YJIbTAThI
IIpU MMOATOTOBKE K CTCHIIOBI)IM/ YCTHBIM
JIOKJIA/IaM.

[1K-4 cnocoOHOCTBIO
y4acTBOBAaTh B HAYUHBIX
JTUCKYCCHUSIX U TIPEJICTABIIATh
MOJIy4YEHHBIE B UCCIIEIOBAHUSIX
PE3YJIbTATHI B BUJIE OTYETOB U
HAYYHBIX MyOJIUKAIIHMA
(creHmoBBIC NOKIAIBI, pedepaTs
U CTaTbU B MEPUOANUECKOM
Hay4YHOU Ie4aTn)

YMeTh: BBISBIIATH BO3HUKAIOIIUE
poOJIeMBI M OCYIIECTBIIATH UX pazoop
C IIEJIbIO TMIOMCKA MyTeH X PELICHHUs
VYMmerTh: BBIJACIATH I'JIAaBHBIC HpO6JIGMI)I
NIPU UCTIOJIHEHUH CBOCH
poeCCHOHAIBHON e TEIHHOCTH

[TK-6 ciocoOHOCTHIO
OTIPENIeNIATh ¥ aHAITM3UPOBATH
poOJIEMBl, IUTAHUPOBATH
CTpaTETHIO UX pelIeHus], OpaTh
Ha ce0sl OTBETCTBEHHOCTD 32
pe3yabTaT AEATEIbHOCTH

YMeTh: Ha OCHOBE Yy4eOHOM
JUTEPATYPhI BELICISATH TJIABHOE U
HCIIOJIL30BATh 3TU CBEICHUS IS
00BsICHEHUS pe3yNbTaTOB
MPaKTUYECKHUX paboT, 001aaaTh
HaBBIKAMU TI0JI00pa U PEUICHUS 3a1a4
JUTSL TIPOBEJICHUS] CEMHHAPCKUX
3aHATHH

YMeTh: IpaBUIBLHO COCTABIIATH
KOHCTICKT JICKIIHIA, OTIPEJICIIATh TJIAaBHEIC
MOJIO’KEHUS U3II0KEHUS PeIMETa.

TIK-7 BmagenueM MeTomaMu
oTtOopa mMarepuaia,
MpernoaBaHusl U OCHOBAMH
YIPABJICHUS TIPOLIECCOM
oOyueHusi B 00pa3oBaTeNbHbIX
OpraHU3aIMIX BBICIIETO
o0Opa3oBaHUs

3-#1 atan

BrmaneTs
HaBLIKaM
51

Bnaners: cucteMoll HaBEIKOB
MCIIONIb30BaHUsl a0CTPAKTHOTO
MBIIIICHUS TIPY PEIICHUH TTPOOIIEeM,
BO3HHMKAIOIIHUX P BBIMOJIHEHUU
MCCJIEI0BATENECKUX padoT

Bnaners: HaBpikamu BeIpaxxaThb
C/ICITAaHHBIC BBIBOJIBI B IOCTYITHOW JIJIsI
NMOHUMaHus hopme

OK-1 crtocoOHOCTBIO K
abCTPaKTHOMY MBIIIUICHHUIO,
aHAJIN3Y, CHHTE3Y

Brnaners: mpuemamu caMoperyssiuu
HMOIMOHAIBHBIX U (PYHKIIMOHAIBHBIX
COCTOSTHUH MPU BBIMOJIHEHUH
npodeccuoHaIbHOMN e TeTbHOCTH
Brnasers: TEXHOJIOTHSMHU OpraHU3aluu
npoliecca caMooOpa3oBaHMs; IpUEMaMH
1eJIeTI0IaraHusl BO BpEMEHHOU

OK-3 roToBHOCTBIO K
CaMOpa3BUTHIO,
caMmopean3aIu,
HCIIOIb30BAHUIO TBOPUYECKOTO
MOTEHIIMAIa

Kelic-
3amaya;
nmabopato
pHbIE
paboTHI;
pedepatsr
;
TOKJIAJIbI;
KOMILJIEKT
THUIOBBIX
3am1ag;
TECT,
KOHTPOITh

Hast
pabora
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MEePCIEKTUBE, CIIOCOOaMH
IJIaHWUPOBAHUA, OpTaHU3aluu,
CaMOKOHTPOJISI U CAMOOIICHKHU
JESITEIIbHOCTH.

Bnaners: HaBbIKaMu pabOTEHI C
HAYYHBIMH U 00pa30BaTeIbHBIMU
MOpTaaMH

BnaneTs: 6a30BbIMU HaBBIKAMH
MPUMEHEHHS CTaHIapTHOTO
POTPAaMMHOTO 00ECTICUSHUS ISt
00pabOTKH Pe3yIbTaTOB UCCIICIOBAHHIMA
U MPEJICTABJICHUS UX HAYYHOMY
COOOIIIECTBY

OIIK-2 BiagenuemM
COBPEMEHHBIMH
KOMITBIOTEPHBIMH
TEXHOJIOTUSIMH TTPH
TUTAHUPOBAHHUHU UCCIICIOBAHUM,
MOJTy4YeHU! U 00paboTKe
pe3yabTaTOB HAYYHBIX
IKCIIEPUMEHTOB, cOope,
00paboTKe, XpaHEHUH,
MIPE/ICTABIICHUH U TIepeiade
HAYYHOU nH(pOpMaIu

BnaneTs: HauanbHBIMU HaBBIKAMU B
dopmynupoBke Tematuku HUP no
pe3yJibTaTaM MEPBUYHOrO aHaIu3a
JUTEePATypPHBIX JaHHBIX B BEIOpaHHOU
00JacTy uccie0BaHui.

Bnanets: HaBbIKaMu
AKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX
pabot u no reme HUP marucrepckoit
JIACCepTalun

[TK-1 cmocoOHOCTHIO IPOBOIUTH
HAYYHBIC UCCIICIOBAHUS 110
c(hOpMyIMPOBAHHON TEMAaTHKE,
CaMOCTOSTEILHO COCTABIIATh
IUTaH MCCJICIOBAHUS U MOJTy4aTh
HOBBIC HAYYHbBIE U MTPUKJIATHbIC
PE3YIIbTATHI

Bragers: BnaseTh HaBBIKAMH y4acTHs B
MHOTOCTOPOHHEH Hay4HOU Oecene,
UCTIONB3Ysl B YCTHOW pedn
cnenu(uIecKyro XUMUIECKYIO
TEPMHHOJIOTHIO

I1K-4 cnocoOHOCTBIO
y4acTBOBAaTh B HAyYHBIX
JMCKYCCHSIX U NPEJICTaBIIATh
NIOJTy9YECHHBIC B ICCIIEIOBAHHSIX
pe3yibTaThl B BUAE OTYETOB U
HAYYHBIX ITyOJIUKAII
(creH0BBIE TOKIA]IBI, pedepaTsl
U CTaTbU B IIEPUOINYECKON
HAaY4HOIl 1eyartn)

Biazgers: ciocoOOHOCTRIO K
OTIpeICNICHUIO U aHAIM3Y MpodIeMm,
BO3HHUKAKOIINUX HpI/I HCITIOJIHCHUUN CBOGfI
poecCHOHANBEHOM NesTeNbHOCTH

IIK-6 cnocoOHOCTBIO
OTIpEICTISATh U AaHATTU3UPOBATH
po0OIeMBbI, IJIAHUPOBAThH
CTpaTeruio X peleHus, Oparhb
Ha ce0s OTBETCTBEHHOCTH 3a
pe3ynbTaT IeATeNbHOCTH

Bnaners: HaBbikaMu B 0TOOpE
MaTepuana Jisi IPOBEeICHUS
MPAKTUIECKHUX 3aHATHH 1
n1abopaTopHBIX paboT MO pe3ynbTatam
aHaJIM3a JIUTEPATYPHBIX JTAHHBIX.

[IK-7 BmagenueM Meronamu
oTOopa MaTepuaia,
MpernoJaBaHusl 1 OCHOBaMH
YIIPaBJIEHUS IPOLIECCOM
oOyueHusi B 00pa3oBaTeNbHbIX
OpraHU3aIMsIX BBICIIETO
o0pazoBaHms

[IpomexyTouHas arTecTanusi ocyuecTiusercs B popme sx3ameHa. CpoKu aTTecTallMOHHBIX
UCTIBITAHUN yCTaHABIMBAIOTCS Y4eOHBIM IUITAHOM OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMmsl,
rpadgukoM ydeOHOro mpolecca Ha y4eOHBIH TOJ M IMPUKA30M DPEKTOpa, PErIaMEHTHUPYIOLIUM

MMPOBCACHUC 3K3aMCHAIIUOHHBIX CECCHI.
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Jnst sToi  (OpMBI MPOMEKYTOUHOM aTrTecTaluu pa3paboTaHbl IIKaJbl, KPUTEPHUH U

IpOLEeypbl OLIEHUBAHMS YaCTEH 1 KOMIIOHEHTOB (3HaTh, YMETh, BJIaJIETh) KOMIIETCHIIUH .

Texkymuil KOHTPOJb 3HAaHUM, YMEHMM M HaBBIKOB JUI OLICHHBAaHUS KOMIIOHEHTOB
JUCLUIUINHAPHBIX YacTed KOMIIETEHLMH OCYHIECTBIIACTCA HA NPOTSHKEHHHM BCEX JIEKIIMOHHBIX U
nabopaTopHbIX 3aHATHH B 3 cemecTpe. OH MPOBOJIUTCA MOCTE M3YYEHUSI HOBOM TEMBI C IIEJIbIO
BBISICHEHMs] HauOojee CIIO0XKHBIX BOIPOCOB, CTEHNEHM YCBOEHHS HH(OpMaLUM, MOAIEpPKAHUSA
BHHUMAaHUs CIIYIIAIOLIEH ayJUTOPUH, a TAKKE KaXIbIM CTYJEHTOM HUHINBUIYAJIbHO.

CryneHTbl MUIIYT OAHY KOHTPOJIBHYIO paOoTy, CHAIOT OTYEThl B 3JEKTPOHHOM BHJE IO IATH
7a00paTOpHBIM paboTaM, BBICTYHAIOT C MPE3EHTAMSAMHU [0 OJHOMY M3 PAa3/eioB JEKIHOHHOTO
Kypca, y4acTBYIOT B pa30ope pa3IMuHbIX CUTYAI[MOHHBIX 3a]ay.

PyOexHbIi KOHTPOJIb OCYIIECTBISETCS IPOBEICHUEM TECTUPOBAHUSI.

Pe3ynbpTaThl aKTUBHOCTH CTYJIEHTOB OLIEHUBAIOTCS MO 4X-0ajUIbHON ILIKaJe U 3aHOCSATCS B KHUXKKY
npenogasarenss. OHM  yYUTBHIBAIOTCSI B BHJE€ MHTEIPAJbHOW OLIEHKM IIpU  IIPOBEJIECHUU
IIPOMEXKYTOUYHOM aTTECTALUH.

CTpyKTypa 3K3aMeHAIMOHHOI0 OuJjiera:

OK3aMEHAllMOHHbII OWieT BKJIIOYAaeT B ce0s TpU TEOPETUUYECKUX BOMNpOCa U3 PA3HBIX
pa3genoB mporpammbl. OIEHKa YCHEIIHOCTH OCBOCHHS JUCIHIUIMHBI  (OPMHUpYETCs 1O
4eThIpex0anpHOM cucTeme:

— «HEYAOBJIETBOPUTEIBLHOY;
— «yJIOBJIETBOPUTEIIHLHON;
— «XOPOILOY;

— COTJINYHO.

BOI[pOCbI K 3K3aMEHY

1. BerBu TeopeTMueckoll XMMHUHM M pelIaeMble € UX MOMOLIpI0 3amaud. Kparkas
XapaKTEpUCTHKA METOJOB MOJIEKYJIIPHOU TMHAMUKH, MOJIEKYJISIPHOM MEXaHUKH, KBAHTOBON
XUMHHU, MOJIEKYJISIPHOTO MOJETHPOBAHUS U XeMOMH(POPMATUKU. JJOCTOMHCTBA, HETOCTATKU
TUX METOJOB. ,IX BO3MOYKHOCTH B PEIIEHUHU MPAKTUYECKHX U (YHAAMEHTAIBHBIX 3aJau
OpraHNYECKON U HEOPTraHUYECKON XMUMUH.

2. BpluucnuTenbHas XUMHS Kak CIOCOO MPOBEACHUS XMMHUYECKUX HcciefoBaHUil. THUmoBble
3a/1a41 BBIYMCIIMTEIILHON XUMUMU.

3. XemouH(popMmaTHKa Kak HayyHas aucuuiuiiHa. Ompenenenue. HayuHble HampaBieHus,
00BbeAMHSIEMbIE XUMOMH(POPMATHKOM.

4. Xemo- um OMOMH(pOpPMATHKA B pEIIEHUH OCHOBHBIX 3a7ay (U3NYECKOH OpraHuYecKoil

XUMUH.
5. Tlonsatne o0 MOJENUPOBAHUM «CTPYKTYPa-CBOMCTBO» U «CTPYKTYPa-aKTUBHOCTH» B
XeMOUH(pOpMaTuUKe.

6. VHIykTUBHBIA ¥ JEQYKTHBHBIA MOAXOAbI B Xemo- u OuouHpopmaruke. Ilenw,
npeciielyeMbie XeMOUH()OPMATHKOM.

7. MonekynspHas MeXaHMKa KaKk METOJ pacueTa TeOMETPHUH U DHEPTUU MOJEKYIL.
[IpenmyiiiecTBa U HEIOCTATKU ATOTO METO/IA.

8. ITloHsTHE «CHJIOBOE IOJIE» B BBIYUCIUTEIBHOM XMMHU. METOJ CHIIOBBIX IOJICH KaK METOJ,
peanu3yronmii OCHOBHYIO UJICI0 MOJIEKYJISIPHOM MEXaHUKHU.

9. Pacuer moONMHON ZHEPrHMH MOJEKYIbl M €€ HHEPreTHUYECKUX COCTABIAIONIMNX B METOJE
CHJIOBBIX IIOJICH.

10. Cs3pIBarolMe U HECBA3BIBAIOIINE B3aUMO/ICHCTBUS B MOJICKYJIax.

11. TeopeTnveckue OCHOBBI METOJAa MOJICKYJISIpHOW auHaMuKU. [IpeacTaBieHue MOJIEKYI
OpPTraHUYECKUX COEMHEHHUI B METOJI€ MOJIEKYJIAPHON AUHAMUKH.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,
25.

26.

27.

28.

29.

MerxaTOMHBIEC B3aMMOJACHUCTBUS U CyMMapHBIE CUJIBI B MOJIEKYJIaX B METOJIE MOJIEKYJISIPHON
JUHAMUKU. PacueT 3BOJIIOLIMU MOJEKYISPHBIX CUCTEM, & TAK)KE TPACKTOPUM HUX JIBUKECHHUS
BO BpeMeHH. J[OCTOMHCTBA, HEJOCTAaTKH 3TOTO0 METOJd, €r0 BO3MOXHOCTH B PELICHHU
IPAaKTUYECKUX U (PyHJaMEHTAJIbHBIX 33/1a4 OPraHUYeCKON 1 HEOPraHNYECKOH XUMUH.
[TonsTHE «XMMUYECKOE TMPOCTPaHCTBO». OCHOBHBIE CIIOCOOBI MPECTABICHUS XUMHUYECKUX
coeuHeHul (cTpykTypHas (opmyina, OpyTTo-QpopMyna, TPUBHAIBHOE Ha3BaHUE, Ha3BaHUE
B cooTBeTcTBUU ¢ HOMeHKIarypoil MIOITAK).

I'pagpl 1 BEKTOpPHl AECKPUITOPOB) KaK CHOCOOBI HpeicTaBieHUs Mojoekyd. I[lonsrue
MOJIEKYJISIpHOTO Tpada B TeopeTHueckoi Xxumun. MoJekysipHo-rpadoBoe MpeacTaBICHHE
OpPraHUYECKUX MOJIEKYII.

Onucanue  CTPYKTYp XHMMHUYECKHX COCAMHEHHUH C  HUCIOJb30BaHHUEM  BEKTOPOB
MOJIEKYJISIPHBIX  J1eCKpUNTOpoB. IloHATHE JeckpunTopa B BBIYMCIMTEIBHOM XUMMH.
TpeboBaHus, TNpPUMEHAEMbIE K MOJEKYISAPHBIM  JECKPUITOPAM. XKenarenbHsie
XapaKTEPUCTUKH JIECKPUIITOPA.

CoBpemennble  Kkiaccupukamuu  jaeckpuntopoB. 1D-4D-neckpunrtoper u  1D-4D  —
IPECTABICHUS MPOJIEKYJI B BBIYMCIUTEIbHON XUMHH.

Pacuer mep cxoacTBa XMMHUYECKHX COEIMHEHHMH HAa OCHOBE PA3JIMYHBIX THUIIOB METPHUK
(3KBKJINJIOBO, MaHX?’TTEHCKOE paccTOsiHME, paccTossHue MaxanaHoOuca, MUHKOBCKOTO U
T.11.), Koopduuuenta Tanumoro, [aiica, Kap6o, TBepckoro u 1.1.

Knaccudukanus mnpenctaBieHUM XMMHUYECKMX COEIMHEHMH B 3aBUCUMOCTH OT MX
opranuzaiu (JIMHEHHOE, NPEACTABICHUS MOJEKYSIPHBIX TpadoB, TpEeXMEpHBIE W
YyeTblpeXMepHble npescTaBieHus. lloHsaTHe «MaTpuua cBs3eil», «MaTpula pacCcTOSHUI,
«MaTpUIa CMEXKHOCTHY, CTPYKTYpBl Mapkymia, Z-MaTpHiia B BBIMUCIUTEILHON XUMHH.
CoBpemeHHble  TpeOOBaHMs K  CTaHJApTHBIM  OOMeHHBbIM  ¢opmataMm  (haiiios.
Knaccugmukarus crangapTHbix oOMeHHbBIX (popmaroB daitno. @opmarst MDL, SDF, RXN,
RDF, Sybylmol2, PDB, CML, ux n0oCTOMHCTBa, a Tak)Ke OPraHHYEHHS, COBMECTUMOCTD C
COBPEMEHHBIMU KOMITBIOTEPHBIMH ITPOrPaMMaMH M ITaKETaMH ITPOTPaMM.

KonBepranus Mex1y pa3IuuyHbIMU MPEACTABICHUSIMH MOJIEKYJ B BBIYUCIUTEIBHON XUMUU
¥ BO3HUKAIOIIUE ITPH ’TOM OCHOBHBIE TPOOIIEMEI.

[Toxxoxs! u1st aBTOMaTHuecKoi koHBepTauuu 2D-ctpykryp B 3D.

[TporpamMMbl aJ1si aBTOMAaTHYECKONH KOHBEPTAIMH MEXAY Pa3IMYHBIMHU IPEICTABICHUSIMU
MOJIEKYJ U OCHOBHBIE TPEOOBaHMS K HUM.

O6mue cBegeHuss o 0Oa3zax jAaHHbIX. KOMIOHEHTHI HMHQOPMAIMOHHOM CHCTEMBI
(mpusokeHUst W cucTeMbl 0a3 naHHbIX). OpraHuzanus HHQOPMALMOHHOM CHCTEMBI.
[lonsATHE O KapTpWIKE MAHHBIX W METAJaHHBIX. THmbl 0a3 NaHHBIX (HMepapXuveckKas
cucrema, 6a3bl JAHHBIX CETEBOTO THUIA, PEISIIMOHHbBIE 0a3bl JAHHBIX).

Tunel 6a3 TaHHBIX MO0 DHreE0 (TUTEpaTypHbIe, (hakTorpaduuecKue, CTPYKTYPHBIE).

Buapl CTpyKTypHOro MoHMcKa B pa3IMYHBIX XUMHUECKHMX 0a3zax JaHHbIX (TIOMCK IO
CTPYKTYpE, NOACTPYKTYpE, HAJICTPYKTYpE, MO MOI00UI0).

OKCIIEpUMEHT, NPOCTPAaHCTBO BBIOOPKH M pe3ynbraT. CTaTHUCTUKA U BEPOSITHOCTb.
[ToBTOpenue ucnbpiTanuii. 3akoH Oonbiux uncel. [lenTpanbpHas npenensHas Teopema. Coop
U aHanM3 JaHHbIX. CxKaTue NaHHBIX.

[TonsiTHE «perpeccHoHHbI aHanu3». OOIMe NPUHIUIBI TIOCTPOCHUS PErpecCHOHHBIX
MOJEIIEH.

[Mpunnunuaneaeie oTandus Mexay SARQSPR/QSAR-moaensmu. Pacyer m dusnueckuii
CMBICII  perpeccMoHHbIX Ko3(dunuentoB. IlocTpoeHne perpecCHOHHBIX MOJENEH,
OTIHCBHIBAOIINX KOJIMYECTBEHHYIO CBSI3b «CTPYKTYpPa-CBOHCTBO» M «CTPYKTYPa-aKTUBHOCTB)
u kputepun ux aaekBarHoctd (Momenu QSPR/QSAR). F-cratucTuka B perpecCHOHHOM
aHam3e.

Oranbl perpecCHOHHOI0 aHAJIM3a MPH MOCTPOCHUH PErpeCCHOHHBIX Mojeneid. OCHOBHBIE
TpeOOBaHUS K PErPECCHOHHBIM MOJICIISIM.
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30. [Taketsl mporpamm s 0OpaOOTKM HMCXOIHBIX MJAaHHBIX, pacyeTa pa3HbIX THIIOB
neckpuntopoB U moctpoeaust QSPR/QSAR-Moerei.

31. IIpenoOpadoTka manHbIX mnepex mnocrpoerneM QSPR/QSAR-mopeneli. MartemaTtuueckas
npenobpaborka gaHHbBIX. Kparkas xapakrepuctuka 1D-6D-meromoB MoaenmupoBaHUs
QSAR.

32. MHOXecTBeHHasl TUHEIHast perpeccus. JJocTomHCTBa U HEOCTaTKA METO/a.

33. MeTtoa 4acTUYHBIX HAMMEHBIINX KBaIPaToB. JIOCTOMHCTBA U HEJOCTATKH METO/IA.

34. MeTon Ommkalmux coceneid. J{ocTonHcTBa M HEJOCTATKH METOa.

35. UckyccTBeHHBIE HEWPOHHBIE CeTU. JJOCTOMHCTBA M HEIOCTATKUA METOA.

36. MeToa onopHBIX BEKTOPOB. JJOCTOMHCTBA U HEJJOCTATKU METO/1A.

37. JlepeBbsi NpUHATHS pelIeHUH. JJOCTOMHCTBA U HETOCTATKU METO/A.

38. Cytb MeToJa MOJEKYJISIPHOTO JOKHHra. AJTOPUTMBI MOJIEKYJISIPHOTO JIOKMHTa U
IPOTPaMMHBIE TAKETHI, PEATTU3YIOIIUE STOT METOI.

39. Buapl MeTO/I0B MOJIEKYJISIPHOTO JOKHHIAa M UX HCIOJNb30BAHHE B PEHICHUM MPUKIAJIHBIX
3azad.

40. Coueranue MeTOJa MOJICKYJISIPHOTO JOKMHra C JAPYTMMU METOJaMU MOJIEKYJISPHOTO
MOJICITUPOBAHHSL.

CTpyKTypa 3K3aMeHAHOHHOTI0 OuJjera:
DK3aMEHAMOHHBII OWIeT BKIIOYaeT B ce0S TPH TEOPETUYECKUX BOMpOCAa M3 PAa3HBIX
pasiesioB MpOrpaMmbl.

OO6pa3er PK3aMeHaIMOHHOTO OMteTa
MHUHOBPHAYKHU POCCUIICKON ®EJEPALIUU

denepanbHOE rocy1apcTBEHHOE O KETHOE 00pa30BaTeNbHOE YUPEKIEHHE BBICILIETO
oOpazoBaHus
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
XuMuyeckuit pakynbTeT
Kadenpa ¢pusndeckoil XuMUK U XUMHUYECKON HKOJIOTHH

SK3AMEHALIMOHHBIN BUJIET Ne 1
o jgucruiinae TeopeTHuecKre METOJIBI NCCISA0BAHNS OHOIOTMYCCKON aKTUBHOCTH MOJICKYII
Hanpasnenue 04.04.01 «Xumus»
HanpasnenHocts «®Pu3nyeckass XuMHUs»

1. BerBu TeopeTHuecKol XUMHH U PELIaeMble C UX TOMOIIbIO 33JJa4H.

2. Kparkass xapakTepuCTHKa METOJOB MOJEKYJISPHON TUHAMHUKH, MOJEKYISIPHOW MEXaHHKH,
KBaHTOBOM XUMHH, MOJIEKYJIIPHOTO MOJEIMPOBAHUS U XeMOUH(pOpMaTUKU. JlOCTOMHCTBA,
HEJOCTaTKW JTHX METoAoB. VX BO3MOXKHOCTM B PEIIEHUM TNPAKTHUYECKUX U
(GyHIaMEeHTaJIbHBIX 3a/1a4 OpraHN4eCKOW U HEOPTaHUYECKOW XUMHUH.

3. C wucnonp3oBanueM mporpammbl MarvinSketch paccumraiite IMP-criektp aast MOIeKyIbI
C4Hjo. Onpenenture Homep CAS U1l 3TOTO COSAMHCHHUS.

Yr1BepxkaeHo Ha 3acemanuu Kadenpsr 01.06.2018, mpotokoa Ne 11

3aBeayromuii kadenpoit puznueckor XuMUU
U XxuMudeckoi sxonoruu baml'V, npoo. A.T. Mycrapun

2018-2019 yu. r. Kadenpa ®X u X3
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Kpurtepun oneHKu Ha 3K3aMeHe:

- OLIEHKAD (OTJIMYHO) BBICTABIISETCS CTYAECHTY, €CJIU CTYACHT JaJl IOJIHbIE, Pa3BEPHYTHIE
OTBETHI Ha BCE TEOPETUYECKHE BOIIPOCHI OMIIETA, IPOIEMOHCTPUPOBAII 3HaHUE (DYHKIIMOHAIBHBIX
BO3MO>KHOCTEM, TEPMUHOJIOIMH, OCHOBHBIX JIEMEHTOB, YMEHHUE IPUMEHATh TEOPETUUECKNE 3HAHUS
IIPY BBIIIOJIHEHUH IPAKTUYECKUX 3a1aHuil. CTyneHT 0e3 3aTpyIHeHUI OTBETHII Ha BCe
JIOTIOJTHUTENbHBIE BONPOCH!. [IpakTrueckast yacTh pabOTHI BHIIOJIHEHA MTOJIHOCTHIO 063
HETOYHOCTEH U OIIUOO0K;

- OIleHKa4 (X0po1110) BBICTABIISIETCS CTYAECHTY, €CJIU CTYAECHT PaCKpblLl B OCHOBHOM
TEOPETUYECKHE BONPOCHI, OJTHAKO JONYIIEHbl HETOUHOCTH B OIPEAECICHUH OCHOBHBIX OHATHUH.
ITpu oTBeTE HA JOMOJIHUTENbHBIE BOIIPOCHI IONYLIEHBI HEOOIbIINE HETOYHOCTH. [Ipu BeINONHEHUN
IPAaKTUYECKON YacTH pabOThl JOMYIIEHbI HECYLIECTBEHHbIE OLIHOKH;

- o1leHKa 3 (V/10BJIETBOPHUTEJIbHO) BHICTABIISETCS CTYACHTY, €CIHU IIPU OTBETE HA
TEOPETUYECKHE BOMPOCHI CTYJJEHTOM JOIYIIEHO HECKOJIBKO CYLIECTBEHHBIX OIINOOK B TOJIKOBAHUU
OCHOBHBIX NOHATHUN. JIOrHKa U MOJIHOTAa OTBETA CTPa/aloT 3aMETHBIMU U3bsIHAMU. 3aMETHBI
po0esbl B 3HAHUU OCHOBHBIX METO/I0B. TeopeTuyeckre BOIPOCHI B LIEIOM M3JI0KEHBI JOCTATOYHO,
HO ¢ IIpoIyckamMu Marepuaiia. MimeroTcs npuHIunuanbHble OIIMOKH B JIOTUKE TOCTPOCHUSI OTBETA
Ha Bonpoc. CTyeHT He pelni 3a/1auy WK [IPHU PeLeHUH JONYIIEeHbI IpyOble OIIMOKHY;

-oleHKAa 2 (Hey/10BJIeTBOPUTEIbHO) BBICTABIISICTCS CTY/ICHTY, €CITH OTBET Ha TEOPETHIECKUE
BOIIPOCHI CBUIETENBCTBYET O HEIIOHMMAaHUU U KpaiiHe HEeNOJIHOM 3HAHWU OCHOBHBIX MOHATHH U
MeTo0B. OOHApY)KUBAECTCS OTCYTCTBUE HABBIKOB MMPUMEHEHHS TECOPETUIESCKUX 3HAHUN TIPU
BBITNIOJTHEHUH NTPAKTUYECKUX 3aaHuil. CTyACHT HE CMOT OTBETUTh HU HA OJIMH JONOTHUTEIbHBIN
BOIIPOC.

Kputepun omeHku (B 0a/1axX)BBICTYIJIEHHSI ¢ Mpe3eHTauHeil W JAokjaagoMm, pedepara - 0
0alJIOB BBICTABJISIETCSl CTYACHTY, €CIIM . CTYIEHT HE UMEET MpEeICTaBiIeHUs 00 oOcCyKaaemMoM
BOIIPOCE;

- OlEHKa 2 (HEeyJIOBIETBOPUTEIHHO) BBICTABISAETCS CTYIEHTY, €CIH CTYIEHT JAEMOHCTPUPYET
HE3HAHHE TEOPETUYECKUX OCHOB MpEIMeTa, HE YMEeT JeiaTh apryMEHTHPOBAHHBIC BBIBOABI M
MPUBOJIUTH MPUMEPHI, TIOYTH HE BIAZCET MOHOJOTHYECKOW peublo, HE BIaJEeT TEPMUHOJIOTHEH,
NPOSIBIISIET OTCYTCTBUE JIOTMYHOCTH M TIOCJIEAOBATELHOCTBIO H3JIOKEHHS, JENIaeT OIIUOKH,
KOTOpBIE HE MOXKET UCIIPABUThH Ja’ke NMPU KOPPEKIMH MperoaaBaTeseM, OTKa3bIBaeTCsS OTBEYaTh Ha
3aHSTUN);;

- OlIeHKa 3 (yIOBJIETBOPUTEIHHO) BBICTABIIAETCS CTYACHTY, €CIIM CTYJIEHT UMEET HE B JJOCTATOUHOM
Mepe cOPMHPOBAHHBIC U COAEPIKAIIHE CYIIECTBEHHBIE TPOOEIBI MpeicTaBIeHNs 00 00CyKI1aeMOM
Bompoce (CTyIEHT JAEMOHCTPUPYET HErNIyOOKHEe TEOpEeTUUYECKUe 3HaHMs, TMpOsBILeT ciaaldo
cOpMHpOBaHHBIE HABBIKM aHalIM3a SBICHWA W IPOILECCOB, HEIOCTATOYHOE yMEHHUE [elaTh
apryMEHTHPOBAaHHBIE BBIBOABI M IMPUBOAMUTH MPUMEPHI, MOKA3bIBAET HE JIOCTATOYHO CBOOOJHOE
BJIaJICHNE MOHOJIOTHYECKON pEUYblo, TEPMUHOJIOTHEW, JIOTUYHOCTHIO M IOCIIEIOBATEIHHOCTHIO
U3JI0XKEHUs, JlelaeT OHIMOKM, KOTOpble MOXET HUCHPaBUTh TOJBKO TPH  KOPPEKLUHU
MIPEMNo/IaBaTesieM);

- OIIEHKa 4 (XOpOIIO) BBICTABIAETCS CTYIEHTY, €CIM CTYIEHT HMeeT CQOpPMHUpPOBaHHBIE, HO
coJlepKallie OTHelbHble MNpoOenbl NpeAcTaBieHHUs 00 o00CykaaeMoM BoIpoce (CTYIEHT
JEMOHCTPUPYET  TMPOYHBIE TEOPETHYECKHE 3HAHMs, BiIajgeeT TEPMHHOJIOTHEH, Jernaer
apryMEHTHPOBAaHHBIC BBIBOJBI W OO0OOMICHHS, NPHUBOJUT TPUMEPHI, TIOKa3bIBAET CBOOOTHOE
BJIaJICHME MOHOJIOTUYECKOH peublo, HO HPU 3TOM [ENIAeT HECYIIECTBEHHbIE OIIMOKH, KOTOpBIE
OBICTPO UCTIPABIISIET CAMOCTOSTEIIFHO WIIM TIPY HE3HAYUTEITHHON KOPPEKIIUH MTPETIOIaBaTEIIEM );

- OIEeHKa 5 (OTJIIMYHO) BBICTABISETCA CTYICHTY, €CIHM CTYJIEHT uMeeT c(hopMUpOBaHHbIE
CHCTEMaTHUYECKHE MPEICTaBICHIS 00 00CyKIaeMOM BOIIPOCe (CTYICHT AEMOHCTPUPYET CHCTEMHBIE
TEOPETUYECKHE 3HAHUS, BIAJCET TEPMUHOJOTHEH, JelaeT apryMEHTHUPOBAaHHBIE BBIBOABI U
00001IeHNS, TTPUBOAUT TPHUMEPHI, MMOKA3bIBAET CBOOOJIHOE BIIaJICHWE MOHOJOTHYECKON PEUYbI0 H
CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHI).
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Kputepun oneHKkH y4yacTusi CTyIEHTOB B pa300pe TUIIOBBIX 3a/1a4

- oleHKa 2 (HCYIOBJICTBOPUTEIILHO) 33 PEIICHHE Ka)XIOW CHUTYallMOHHOW 3aJaud BBICTABJISICTCS
CTYJICHTY,

€CIi OH JEMOHCTPUPYET HE3HAaHHWE TEOPETUUYECKUX OCHOB IIpEIMETa, HE YMEET JeaTh
apryMEHTUPOBAHHBIE BBIBOJIbI M MNPHUBOJIUTH MpPHUMEpHL, IOKa3blBaeT ciaboe BiaJieHUE
MOHOJIOTMYECKON pEeubl0, HE BIAJECET TEPMHUHOJIOTMEW, NPOSBISET OTCYTCTBUE JIOTUYHOCTU M
MOCIIEI0BATEIHHOCTRIO M3JI0KEHHS, JeNlaeT OMMUOKHU, KOTOPbIe HE MOXET HCIPAaBUTh JaKe MpHU
KOPPEKILIMHU IIpenoaaBaTesieM, OTKa3bIBA€TCSl OTBEYATh HA 3aHATHH);

omenka 3 (yIOBJICTBOPUTEIBHO) 3a pPEHICHHE KAXKIOH CHTYal[HOHHOM 3aJadd BBICTABISCTCS
CTYACHTY, €CIM OH uMeeT C(HOPMUPOBAHHBIE, HO COJICPIKALIME CYIIECTBEHHBIE MPOOEIBI
npencTaBieHuss 00 00CyK1aeMOM BOIPOce (CTYIEHT JEMOHCTPUPYET HETIYOOKHE TEOPETUYECKHE
3HaHUS, MPOSBISAET Ciab0 CPOPMUPOBAHHBIC HABBIKM aHalIM3a SBJICHUA UM IPOLECCOB,
HEJOCTATOYHOE YMEHHE JEJIaTh apryMEHTUPOBAHHBIE BBIBOJIBI U MPUBOJIUTH PUMEPHI, TOKA3bIBAET
HE JIOCTaTOYHO CBOOOJHOE BJIAJICHWE MOHOJIOIMYECKOW pEeYbl0, TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U
MOCIIE0BATEIbHOCTRIO HM3JI0KEHHS, AeNaeT OIIMOKH, KOTOpPble MOKET HCIPaBUTh TOJBKO IPU
KOPPEKLIUHU MIPENOoAaBaTeieM).

- oleHKa 4 (XOpOII0) 3a pelIeHHE KaXI0W CUTYallMOHHON 3aJa4d BBICTABIIACTCS CTYACHTY €CIIH
CTYACHT HMMeeT C(POPMHPOBAHHBIC, HO COJCpIKALINE OTIEIbHBIE MPOOETBl MpeACTaBICHUS 00
oOcyxJaeMOoM Bompoce (CTYACHT AEMOHCTPUPYET IPOYHBIE TEOPETUUYECKHUE 3HAHMS, BIaJeeT
TEPMUHOJIOTHEH, JeIaeT apryMEHTUPOBAHHBIE BBIBOJABI U OOOOIIECHMS, TPHUBOAUT IPUMEPHI,
MOKAa3bIBAaeT CBOOOIHOE BIIaICHUE MOHOJIOTUYECKOM pedblo, HO IIPU 3TOM JIeNIaeT HECYIIECTBEHHbBIE
OIMOKH, KOTOpPBhIE OBICTPO MCIPABISET CAMOCTOSTENIHO WM TPH HE3HAUYUTEIFHOW KOPPEKIUU
npernoaaBaTenem);

- OLleHKA 5 (OTJIMYHO) 3a PElICHHE KAXKI0H CHTYallHOHHOW 3a/laud BBICTABJISICTCS CTYIACHTY €CIIH
CTYIEHT uUMeeT cHOPMHUPOBAHHBIE CUCTEMATHUYECKUE MpeAcTaBleHUs 00 00CyKIaeMOM BOIpOCE
(CTyZIEHT NIEMOHCTPUPYET CHUCTEMHBIE TEOPETUYECKUE 3HAHMS, BIaJE€EeT TEPMHHOJIOTUEH, AenaeT
apryMEHTUPOBAHHBIE BBIBOABI M 00OOIIEHHUS, NPUBOAUT MPUMEPHI, TMOKA3bIBAET CBOOOJHOE
BJIQJICHHE MOHOJIOTMYECKON peubl0 U CIOCOOHOCTh OBICTPO pearupoBaTb Ha YTOUHSIOLIME
BOIIPOCHI).

MMPOI'PAMMA I'PYIIIIOBBIX 3AHATHIA

Paspnen 1. Beengenne. Kinaccupukanusi BBIYMCIUTEIbHBIX METO0B

IIpeamer nucnmmummebl. [IpuMeHEHHME METOAOB TEOPETHYECKOW XUMHUU B PELICHUU
MIPaKTUYECKUX 3a1a4y. BeTBU TEOPETHYECKOM XMMHUHM W pEIIaeMble C WX IIOMOIIBI 3aJayM.
B3anMoOCBsI3p  MeXIy  pa3iM4YHBIMM  HAIpPaBICHUSAMU  TEOpeTHMYecKo  xumuu. Kparkas
XapaKkTepUCTUKA METOAOB MOJCKYJISPHOM JUHAMUKHM, MOJICKYJISAPHOM MEXaHUKH, KBaHTOBOW
XUMHUH, MOJEKYJISIPHOIO MOJEIUPOBAaHUS U XeMOMH(pOpMaTuKU. JIOCTOMHCTBA, HEAOCTATKU ITHX
MeTO/0B. ,IX BO3MOXXHOCTH B PELICHUU NMPAKTHUECKUX U (QyHIAaMEHTAIbHBIX 33Ja4 OpraHuyecKon
U HEOpPraHWYecKoW XuMHH. BbluMcnuTenbHas XUMHS Kak CHOCOO TPOBENEHUS XHMHUYECKHUX
uccaen0Banuil. TUIIOBBIE 3a1a4l BBIYUCIUTEIBHON XUMHUH.

Pa3nea 2. XemonHpopMaTHKa KaK Hay4YHasi AUCHHUILINHA

Ompenenenue. Hayunwsie HampaBieHus, oObeauHsAEMBbIE XUMOMH(GOPMATHKONH. XeMo- H
OMoMH(pOpPMAaTHKa B PENIIEHUN OCHOBHBIX 3aJau (pU3UUECKO opranmueckoil xumuu. [loHsTue o
MOJIEJIMPOBAHUU «CTPYKTYpa-CBOMCTBO» U «CTPYKTYpa-aKTUBHOCTB» B XeMOUH(OpMaTHKe.
WHAyKTUBHBIN M JEAYKTUBHBIA TOJAXOIBI B XeMmo- M OuomHpopmatuke. Llenu, npecnenyemsie
XEMOUH(OPMATUKOH.

OcHoBHBIE BO3MOKHOCTH Tiporpammbl MarvinSketch.

Pazgen 3. MoJieky/isipHasi MeXaHUKA B PellIeHMU HAYYHBIX 3a/1a4
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MonekynsapHas MeEXaHMKa KakK METOJ pacdyera TEOMETPUM U DSHEPrUU  MOJIEKYIL
[IpeumyimiectBa M HeZOCTAaTKH 3TOro Merona. lloHATHE «CUIOBOE MOJNE» B BBIYMCIUTEIBHOU
XAMHUU. MeETOJ CHIIOBBIX IMOJEH KaK METOJ, PEATU3YIOIIMH OCHOBHYIO HJICK0 MOJEKYJSAPHOU
MexaHuKH. Pacuer TmOIHONW »SHEPrUM MOJEKYJbl M €€ DSHEPreTHYECKUX COCTABIISFOLIUX.
CBs3bIBaIOIINE U HECBS3BIBAIOIINE B3aUMOJICHCTBHS B MOJIEKYJIaX.

JlabopaTopHoe 3ansiTue 4. MoJsieky/JsipHasi JUHAMHMKA B PellIeCHUN HAYYHBIX 32124

TeopeTndyeckrie OCHOBBI METOJIa MOJICKYJISIPHOW JuHaMuKH. lIpeacrtaBieHue MoJeKyn
OPraHUYECKUX COCIMHEHUI B METOJIE MOJIEKYJISIPHOM TMHAMUKU. MeKaTOMHBIE B3aUMOJICUCTBUS U
CyYMMapHble CWIbl B MOJEKYJaxX B METOJ€ MOJICKYJSIPpHOM JuWHAMHUKU. Pacyer »sBoIOIUU
MOJIEKYJISIPHBIX CUCTEM, a TAKKE TPACKTOPHUU UX JIBUKEHHS BO BpEMEHU. JJOCTOMHCTBA, HEIOCTATKU
9TOTO METOJIa, €ro BO3MOXKHOCTH B pCEUICHWH NPAKTUYECKHX U (YHIAMEHTAJIBHBIX 3ajad
OpraHUYEeCKON U HEOPraHUYECKON XUMUH.

Pa3nea 5. Cnoco0bl npeacraBjieHus] XMMHYECKHX COeJUHEHUI B BHIYMCIUTEIbHOM
XUMHUH

[TonsiTHE «XMMHUYECKOE MPOCTPAHCTBO». OCHOBHBIE CIIOCOOBI MPEACTABICHUS XUMUYECKUX
coenquHeHU (CTpykTypHas Qopmyna, OpyTTo-hopmyna, TpuUBHAIbHOE Ha3BaHWE, Ha3BaHHE B
coorBercTBuM ¢ HoMmeHkiatypoir MIOITAK). I'padbr m BEKTOpHI JECKPHUNTOPOB) KakK CIIOCOOBI
npenctaBieHuss Mosioekyn. llonartue MmonekynspHoro rpada B TEOPETHYECKOW XHMHHU.
MonekynsipHo-rpadoBO€  IMPEICTABICHHE OPTraHMYECKUX MOJICKYIL Onucanue CTPYKTYp
XUMUYECKUX COEJIMHEHHH C UCIOJIb30BAHUEM BEKTOPOB MOJIEKYJSIPHBIX AeCKpUNTOpoB. lloHsTHE
JECKpPUNTOpPa B BBIUMCIUTENbHOM XuMuu. TpeOoBaHHSA, MPUMEHSIEMblE K MOJEKYJISIPHBIM
neckpuntopaMm. JKenareiabHble XapaKTepUCTUKU naeckpuntopa. CoBpeMeHHbIE KiacCU(pUKALUU
neckpuntopoB. 1D-4D-neckpuntopet u 1D-4D —mpencraBieHuss MpOJiEKyJl B BBIYMCIUTEIBLHON
XUMUHU. Pacdyer Mep cXOACTBa XMMHMUYECKMX COCIMHEHHII Ha OCHOBE Pa3jJUYHbIX THUIIOB METPHUK
(3KBKJIMI0BO, MAaHX3TTEHCKOE pacCTOsiHUE, paccrosiHue MaxanaHoOuca, MHHKOBCKOro u T.1.),
koaddurmenta Tanumoro, Jlaiica, Kap6o, TBepckoro u T.j.

Knaccudukanust mnpencraBlieHU XUMHUYECKHMX COCJUHEHHWHW B 3aBHCHMOCTH OT HUX
opranu3zanuu (JIMHEHHOe, MPeACTaBICHUS MOJIEKYJISIPHBIX TpadoB, TPEXMEPHBIE U YETHIPEXMEPHbIE
npencraBieHus. [loHaTue «maTpula cBsizel», «MaTpulia pacCTOSHUN», «MaTpUlla CMEKHOCTHY,
CTPYKTYpbl Mapkyiia, Z-MaTpHIia B BHIYUCIUTEIBHON XUMUU.

Pa3nea 6. Ctannaptabie 00MeHHbIe GopMaThl (PAHJIOB B BBIMMCIUTEIbHOW XUMHUH

CoBpemeHHble  TpeOOBaHUST K  CTaHJApTHbBIM  OOMEHHbIM  (opmaram  (ailios.
Knaccudukanus crangapTHeix oOMeHHBIX popmatoB daitnoB. dopmarsr MDL, SDF, RXN, RDF,
Sybylmol2, PDB, CML, ux 10cTOMHCTBA, a TAK)KE€ OPTaHUYEHUS, COBMECTUMOCTD C COBPEMEHHBIMH
KOMIIBIOTEPHBIMU TIPOrpaMMaMU M MMaKeTaMU MPOTPaMM.

KonBepTamust MeXxXay pa3IMIHBIMA MTPEICTABICHUSIMEI MOJICKYJT B BEIYUCITUTEIFHOW XHMHH
¥ BO3HUKAIOIIME TIPU ATOM OCHOBHBIE MTPpoOieMbl. [10aX0ab! A aBTOMAaTUYECKOM KOHBEPTAIIUU
2D-ctpykryp B 3D. [IporpaMMsl i1l aBTOMAaTHIECKOM KOHBEPTAIIMH MEXIY Pa3IMIHBIMU
MPEJICTABICHUSIMA MOJIEKYJT U OCHOBHBIE TPEOOBaHHUS K HUM.

Pa3nea 7. Xumnueckne 0a3bl JaHHBIX

O6mue cBeneHus o 6a3ax gaHHbIX. KOMIOHEHTHI HHPOPMAIIMOHHON cUCTEMBI (TIPUIIOKEHUS
U cucteMmbl 0a3 naHHbIX). OpraHuzanus HMHQOpPMAMOHHOW cucTeMbl. [loHATHE O KapTpumke
JAHHBIX ¥ MeTaJaHHbIX. TUIbl 0a3 JaHHBIX (MepapXuyecKas cucTtemMa, 0asbl JaHHBIX CETEBOTO THIIA,
pemnsIOHHbIE 0a3bl TaHHBIX).

Tunsl 6a3 1aHHBIX IO DHreNMo (JIUTepaTypHble, paKkTorpapuiecKue, CTpPyKTypHBIE).

Buzpl CTpyKTYpHOTO MOMCKA B PA3IMYHBIX XUMHUECKUX 0a3ax JaHHBIX (ITOUCK IO

CTPYKTYpE, MOJICTPYKTYpe, HAACTPYKTYPE, IO TIOT00HIO).
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Paznen 8. Perpeccuonnblii anainus u QSPR/QSAR-monempoBanne Ha ero 0oCHOBe

DKCIIEpUMEHT, TPOCTPAHCTBO BBIOOPKM W pe3yiabTar. CTAaTUCTUKA W BEPOSTHOCTB.
[ToBTOpeHue wucnbiTaHuid. 3akoH Oonbmux ywcen. LleHTpanbHas npenenbHas Teopema. COop u
aHainn3 gaHHbiX. CKaThe TaHHBIX.

[Tonstne «perpeccnoHHBI aHaM3». OONME NPUHIUIBI TOCTPOCHUS PErPECCHOHHBIX
mojeneit. [Ipuniunuansueie oTnnuns Mexay SARQSPR/QSAR-monensmu. Pacuer u pusndeckuii
CMBICTT perpecCHOHHBIX Kod(duimenToB. [locTpoeHne perpecCHOHHBIX MOJEINEH, OMUCHIBAOIINX
KOJIMYECTBECHHYIO CBSI3b «CTPYKTYpPa-CBOMCTBO» M «CTPYKTYPa-aKTHBHOCTB» M KPHTEPHH HX
anekBatHoctd (Momenn QSPR/QSAR). F-cratucthka B PEerpecCHOHHOM —aHaju3e. DTallbl
PErPECCHOHHOrO aHalin3a MPHU MOCTPOCHHH PErpecCHOHHBIX Mojeiiel. OCHOBHBIC TpeOOBaHHS K
PErpeCcCHOHHBIM MOJICTISIM.

[Takerbl mporpamMMm i OOpaOOTKM HMCXOJTHBIX JAHHBIX, pacueTa pa3HbIX THIIOB
neckpuntopoB U nocrpoeHust QSPR/QSAR-Moerei.

IIpenobpabotka manHbIX mepen mocrpoenueM QSPR/QSAR-moneneii. MaremaTuueckas
npenobpadboTka qanHbX. KpaTkas xapakrepuctuka 1 D-6D-meTonoB mogenmuposanus QSAR.

Pazngen 9. MeToabl MAIIMHHOTO 00y4eHN s, HCIOJIb3YeMbIX /ISl HOocTpoeHust SAR-u
QSPR/QSAR-mopneneii

MHosxecTBeHHas JIMHEHHas perpeccus. MeTo YaCTUYHbBIX HAUMEHBIINX KBaJPaToB.

Mertox OmmKalimx cocenen

HckyccTBeHHBIE HEUPOHHBIE CETH.

MeTto[ OTIOpHBIX BEKTOPOB.

JlepeBbs IPUHATHS PELICHUM.

JIOCTOMHCTBA U HEAOCTATKU 3TUX METOOB.

Paszpnen 10. MousiekyisipHoe MogeJIMPOBaHME C MCIIOJIb30BAHUEM METO/a
MOJIEKYJISIPHOTO TOKHHIa

Cytb MeToJa MOJEKYISPHOTO JIOKMHTA. AJTOPUTMBI MOJIEKYJISIPHOTO JIOKMHTa U
HpOFpaMMHI)IC ITaKEThI, peanmylomne 3TOT MCTOI. BI/II[LI METOOO0B MOJIeKy.HHpHOI‘O JOKHHIa U UX
WCITOJIb30BAHUE B PEIICHUHU TIPUKJIAIHBIX 3a7a4.

Coueranue MeToZa MOJICKYJISIPHOTO JOKHMHTA C JPYTUMH METOJaMH MOJIEKYISIPHOTO
MOJEIIUPOBAHUS.

IHJUAH
JlabopaTopHBIX 3aHATHH 10 Kypcy
«Teopernyeckue MeTOAbI HCCIACAOBAHUA OHOJOTHYECKOM AKTHBHOCTH MOJICKYJD)

JlabopaTopnoe 3ansitue 1. OCBO€HHE OCHOBHBIX MpPaBUI pPadOThI C TEKCTOBBIMU H
rpaguyYecKUMU pelakTopamu B cucteme Linux

[ToBTOp OCHOBHBIX MpaBUI PabOTHI C TEKCTOBBIMU U Tpa@UUEeCKUMH peAaKTOpamMHu B
cucreme Linux (LibreOffice (Calc, Writer, Impress, Base u T.1.).

OcBoeHHE OCHOBHBIX BO3MOXHOCTEH mporpammbl MarvinSketch
Pa6ora ¢ komannamu MarvinSketch depes ctpoky MeHto.

s oceoenusi npoepammer MarvinSketch pexomenoyemes npouecumo memoouueckyio
paspabomky no coomeemcmsyrwel meme U HPOCMOMpems BUOEOYPOKU, OOCMYNHble NO
Cﬂe()yiou;u/w cevlikam.

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/ma
rvin/marvinsketch/ (orumenvrocmo: 18 mun 02 cex.).

https://www.youtube.com/watch?v=RT8knhfFthM (orumenvrnocms: 5 mun 22 cex.).
https://docs.chemaxon.com/display/docs/MarvinSketch+User's+Guide.
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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.youtube.com/watch?v=Lw_dWPdXJy8
https://www.youtube.com/watch?v=RT8knhfFfhM
https://docs.chemaxon.com/display/docs/MarvinSketch+User's+Guide

ITocTpoeHue CTPYKTYP XHMHYECKHUX COEAMHEHHI € HCIOJb30BAHHEM MPOrpaMMbl
MarvinSketch

[IpenoaBaTens npeagaracT MOCTPOUTh CTPYKTYPHI YKa3aHHBIX UM COSTMHEHHI (HE MEHbIIE
10) B pemakrope MasrvinSketch B 2 D-dopmare a) ¢ sBHbIME 1 0) ¢ HEABHBIMHA aTOMaMH BOJ0OPOJa
B ¢opmarax mol, mol2, sdf, pdb, xyz.

KouBepranusi MoyieKyn OpraHM4ecKHMX COCOUHEHHM B pa3jU4HbIEe MPEACTaBICHUS W
NPUCBOCHUE M CHCTEMATUYECKOTO HAa3BaHUS COCIMHEHHMSM C HWCIOJIb30BAHUEM IPOrpaMMBbI
MarvinSkletch

[IpenogaBaTens mpejiaraeT ¢ KCIojb3oBaHueM nporpammel MarvinSketch konBeprupoBath
CTPYKTYpbI, MOCTpOeHHBIe B jabopaTopHoil pabore Ne 3, B 3 D-¢dopmar, Bocmosb3oBaBmIKCh
COOTBETCTBYIOIIMMHM KOMaHIaMu B peraktope MasrvinSketch. 3atem TtpeOyercs nath Ha3BaHHE
MOCTpOEHHBIM MoJiekyJaM o cucteme MIOITAK.

Kpome Toro, B 3Toii nabopaTopHOil paboTe CTYyHEHTHl AOKHBI MOCTPOUTH CTPYKTYPHI
XUMUYECKUX COSIUHEHUH 10 TPUBUAILHBIM Ha3BaHUsIM B 2 D- u 3D-dopmarax a) ¢ sBHBIME U 0) C
HESIBHBIMU aTOMaMH Bojopojaa B ¢opmatax daitioB mol, mol2, sdf, pdb, xyz. 3arem tpebyercs
naTh cuctemartnueckue HazBanus mo cucreme MIOITAK BceM cTpykTypam, MOCTPOEHHBIM MO HX
TPUBHAJIBHBIM Ha3BaHUsAM. Pe3ynbraTsl HE0OX0IMMO OPOPMHUTH B BHJIE OTYETA.

Tomnonornueckuii aHaJIN3 CTPYKTYP OPraHUYECKUX COCTUHEHUI

Ot crymeHTOB TpeOyeTcss ¢ HCHojb3oBaHWeM mporpammbl  MarvinSketch BeimonHuTH
TOMOJIOTHYECKHI aHallu3 COSAMHEHUMN, TOCTPOCHHBIX B XOJI€ BHIMOIHEHUS J1a00paTOPHBIX paboT No
3 1 4 1 3an0AHUTH TaOJIUIIBI, B KOTOPBIX YKa3aTh MOJIEKYJISPHYIO MacCy CO€AMHEHUMN, IPOLIEHTHOE
CoJlep’KaHHWE KaXJIOro M3 aTOMOB B aHAIM3HPYEMBIX MOJEKYJIax, 4YHUCIO anudaTudecKux,
apoOMaTUYEeCKUX  aTOMOB  YIJIepoAa,  YHCIO  anu(aTHYecKuX,  apOMAaTHYECKUX U
reTepoapoMaTUYECKUX KOJIEH B 3TUX JK€ MOJIEKYJIax.

JlaGopaTtopHoe 3ansitTue 2. Pacuyer TayTomMepoB, CTEPEOM30MEPOB, KOH(OPMEPOB U
PE30HAHCHBIX (OPM OPraHUYECKUX COCIMHEHUH, a Takke MX (PU3UKO-XMMHUYECKUX CBOMCTB C
ucnoip3oBanueM nporpammbl MarvinSketch

Ot cryneHTOB TpeOyercsi ¢ MCHoib30BaHueM mporpamMmel MarvinSketch paccuurars BCe
BO3MOXKHBIE TayTOMEPHI, CTEPEOM30MEpPHI, KOH(OPMEPHI U pe30HAHCHBIC (OPMBI ISl YKa3aHHBIX
npenogaBareneM coeauHeHui. OmnpenenuTh, B KaKOoW TayTOMepHOU ¢opme OyIyT HaXOIUTHCS
MOJIEKYJIBI TIpH pa3HbiX 3HaueHUuX pH. O1eHuTh COOCTBEHHBIN AIEKTPUUECKUN TUTIONHHBI MOMEHT
JUISL  aHAMM3UPYEMBIX COEIMHEHWH, paccuuTaiite it Hux pPKa, pacTBOpUMOCT, B BOJE,
aunoduIbHOCTH B BUe moka3atesst |0gP npu pasubix 3Hadenux pH cpensl.

Pacuer cniektpoB AMP 1H u 13C st opraHn4eckux coeTuHEHHUM

Or cryzneHTOB TpebyeTcs ¢ UCmob30BaHueM nporpammbel MarvinSketch paccuurars SIMP-
CHEKTPHI U YKa3aHHBIX TpETojaBaTeieM COCTUHEHNH, TapIralbHble 3aps/Ibl Ha BCEX aTOMax B
HUX, TIOJIHYIO SHEPTHIO B CHIIOBBIX nosx peliaunra u MMFF94.

JlabopaTopHoe 3ansiTue 3. 3HakoMcTBO ¢ 6a3oi qanHpix CHEMBL

B ©0aze pmamnpix CHEMBL 3agate mouck XWMHYECKUX COEAMHEHUM, YKa3aHHBIX
IperojaBaresieM, a TAKXKe WX CTPYKTYPHBIX aHAJIOTOB, OTIMYAIONIUXCS OT UCXOJHBIX CTPYKTYp Ha
10%, 30% u 50%.

O3HAaKOMHUTLECS C OHMOJIOTMYECKUMHM U XHMHYECKHMH JAHHBIMM O Ka)KJIOM M3 HalJeHHBIX
BEIIIECTB.

3nakoMcTBO ¢ 0a3oi ganHbIX DrugBank

B o6a3e pmanmnpix DrugBank 3agath mMOMCK XUMHUYECKHUX COCIUHEHUH, YKa3aHHBIX
IperojaBareyieM, a TaKXKe WX CTPYKTYPHBIX aHAJIOTOB, OTIMYAIONIUXCS OT UCXOJHBIX CTPYKTYp Ha
10%, 30% u 50%. O3HaKOMHUTEHCS ¢ OMOJIOTHYECKUMH JAHHBIMU O KayKIOM M3 HaWIEHHBIX BEIIECTB
(TokcHYHOCTB, Iepuo nonypacnaaa, ADMET-cBoiicTBa).
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Pa6ora c Be6-cepepom Common Chemistry

[IpocmotpeTs Buacoypoku o pabore ¢ 0Oazoi manHeix CAS. BBeG-cepsepe Common
Chemistry. Onpenenuts HoMep CAS JuIsl XUMUYECKUX COCIMHEHHM, YKa3aHHBIX MPEMoaaBaTeiem,
U 3a7aTh MOMCK 3THUX COCIUHCHUH MO MX CHCTEMAaTHYEeCKMM Ha3BaHUSM Ha JTAHHOM CepBepe, a
takxke B Karajgore Sigma-Aldrich. O3nakomutbes ¢ uHpOpMamued O 3aJaHHBIX BELICCTBaX,
coJiep Kalieics B JAHHOM KaTaJjore.

3HakoMcTBO ¢ 0a3oi qaHHbeIX PubChem

B 0a3e gannpix PubChem 3amarh TOMCK XWMHYECKHUX COCIMHEHUH, YKa3aHHBIX
npenoaaBareneM. O3HAKOMHUTBLCS C OMOJIOTHYECKUMH JTAHHBIMU O Ka)KJIOM W3 HalJICHHBIX BEIIECTB
(TOKCMYHOCTB, TEMIIepaTypa KUIECHHUS, TIaBJICHUsI, PACTBOPUMOCTD B BOJIE).

3"akomcTBO ¢ 0azamu gaHHbeix NIST

B 06aze gamnpix NIST 3amath NOMCK XMUMHYECKHX COCIMHEHMH, YKa3aHHBIX
npenogasareneM. [lodyduTh CBeJeHHUS O BO3MOXKHBIX H30Mepax »dOTHUX BEIHIECTB, WX
TEPMOJIMHAMUYECKUX JIaHHBIX B Ta30BOM W IKUAKOM cpenax, KPUTHUYECKOM COCTOSIHUH,
pacTBopuMocTH, nanHbie K- 1 Macc-CeKTpoCKonuu.

[TonyunTe TEpMOXMMHYECKHE U KHHETUYECKHE JAHHBIE O pEaKIUsAX IOJYYCHHUS U
MIPEeBpaIeHHs] aHATU3UPYEMBIX BEIIECTB C YKa3aHUEM JINTEPATYPHBIX HCTOUHUKOB.

OneHka TEPMOXUMHUYECKUX XapaKTEPUCTUK OPraHUYECKUX COEAMHEHUI B 0a3ax JaHHBIX
NIST

B 6a3ze manupix NIST 3agaTh moMcK peakiuil CHHTE3a W MPEBpAICHUS 1T XUMHUYECKHX
COeIMHEHUH, yKa3aHHBIX npenoaaBateneM. [lo ypasaenusim Kupxrodda u I'm66ca-I'enpmromnbia
paccuMTaTh M3MEHEHHUE SHTAJIbIIUM, BHYTPEHHEH sHepruu M sHepruu I'm60ca 1u1si BHIOpaHHBIX
peakuuii npu temmneparypax 27, 35 u 55°C. Jlnsg 3TuxX ke peakuuil 1o ypaBHEHHIO AppeHuyca:

_Eact

k=A*e RT | R=8.314kJ/mol*K paccuntaTh 4YUCIIEHHOE 3HAUYEHUE KOHCTAHT CKOPOCTU IpPHU

temrepatrype 27, 35 u 55°C.

JlabopaTopHas padora Ne 4. OleHKa TOKCMYHOCTH M OMOAKKYMYJISIHMOHHOTO (pakTOpa
OpraHMYecKHX coeMHeHuii ¢ ucnoJib3oBanuem nporpammbl GUSAR 2011

Ot cryneHToB TpeOyeTcss BHUMATEIbHO O3HAKOMUTBHCS C BeO-CEpBEPOM, HAa KOTOPOM
Haxonatrcs mojenu QSAR, noctpoennsie ¢ nucnonb3oBanueM nporpaMmel GUSAR 2011. OtBetuth
Ha CJIEeyIOIUE BOIPOCHI:

A) B yem 3akitoyaercsi CyTb caMOCOTIaCOBaHHOM perpeccun?

b) C kakumu popmatamu daiinos padoraet nporpamma GUSAR?

B) Ha 6a3e kakux tunoB neckpuntopos crpositcs QSAR-monenn B GUSAR?

I') Kakoit MaTeMaTnyeckuii anmapar 3ajio’keH B OCHOBY TocTpoeHuss QNA- neckpuntopos?

J1) Ha kakux Buax OMOJIOrMYecKoi akTHUBHOCTH alipoOHpoBaHa 3Ta nporpamma?

Kparko oxapakrepusyiiTe NpHHLIMI ITOCTPOEHUS PETPECCHOHHBIX MOJEIEW B IpPOrpamme
GUSAR Ha OCHOBaHHMM TEKCTOBOTO M WJUIFOCTPATUBHOIO MaTepuaia, HaXOASIIErocs Ha 3TON
CTpaHuLE.

Kpome TOro, HeO6XO0IUMO O3HAKOMUTBCS C XapaKTEepUCTHKaMH oHJaiH-mozaene QSAR-
Mojiesiel, MpeiHa3HauYeHHBIX JJIsl pacyeTa OCTPOM TOKCUYHOCTH.

3areM HeOOXOAMMO TMPOBECTH pPacyeT OCTPOM TOKCHMYHOCTH S  YKa3aHHBIX
npernojaBaTesieM COeUHEHHUH ¢ NCIOJIb30BaHUEM 3TUX MO/IENEH.

Or CTYACHTOB Tpe6yeTcsf BHUMATCIIBHO O3HAKOMHUTBCA C XapaKTCPUCTHKAMH OHJIAMH-

mogneneit QSAR-mozeneil, mocTpoeHHBIMH ¢ HcHoib3oBaHueM mnporpaMmel GUSAR 2011, u
NpeHa3HAYCHHBIX JIJIsI pacyeTa pa3HbIX BHIOB OMOIIOTHYECKON aKTUBHOCTH. 3aTeM HEOOXOAUMO C
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HCIIOJB30BaHUEM BCCX OTUX MOHCHCﬁ IMPOBECTHU PACUCT PA3HBIX BUAOB OHOJIOTHYECKOH AKTUBHOCTH,

JUTISl yKa3aHHBIX TPETIOIaBaTeIeM COCTUHECHU.

JlaGoparopuasi pab6ora Ne 5. MonekynsipHbIi JOKMHI ypUJMHA U €ro MPOU3BOIHBIX B

AKTHUBHBIN LIGHTP MAaKpOMOJIEKYJIbI ¢ KOJOM 4oqm.

Ot crymeHTOB TpeOyeTcss O3HAKOMHTBCA ¢ HHTepdeiicom mporpamm AutoDock 4.2,
AutoDockToolS 1 BBIIOIHUTE MOJICKYJISIPHBINA JTOKUHT YKa3aHHBIX MPEIOIaBaTe/IeM MPOU3BOIHBIX

YpUIUHA B aKTUBHBINA HEHTP MaKPOMOJIEKYJIbI ¢ KOJOM 40qm:

Kpurepun oueHkH J1a00paTOPHBIX padoT

«5» (oTnu4HO): 3agaHue 1Mo padoTe BHIMOIHEHO B MOJHOM 00beMe. CTyJIeHT TOYHO OTBETUII Ha

KOHTPOJIbHBIE BOIIPOCHI, CBOOOIHO OPUEHTHPYETCS B MPEIIOKEHHOM PELICHUH, MOXKET €T0

MOI[I/I(l)I/II_[I/IPOBaTB Py UIBMCHCHHHU YCJIOBHUA 3aa4u. OTuyeT BBIITOJHEH AKKYpaTHO U B COOTBCTCTBHUU

C TIPEIBSIBISIEMBIMU TPEOOBAHUSIMH.
«4» (xoporo): 3aganue 1no padore BHIMOIHEHO B MOJHOM 00beMe. CTyIeHT OTBETHII Ha

TEOPETUYECKHE BOTPOCHI, UCTIBITHIBASI HEOObINNE 3aTpyAHEHUsA. KauecTBO opopMIIeHHS OTYETa K

pa60Te HC ITOJIHOCTBIO COOTBCTCTBYCT Tpe6OBaHI/I$IM.

«3» (ynosnerBoputenbHO): CTyIEHT NPaBUWILHO BBITIOIHUI 3ajaHue K padote. CocTaBUII OTYET B
YCTaHOBJIECHHOU (hopMe, IPeICTaBIII PelIeHUs] OONBIINHCTBA 3a/IaHUH, PETYCMOTPEHHBIX B

pabote. CTyJEHT HE MOKET IOJHOCTHIO OOBSICHUTD MIOJy4YE€HHBIE PE3YIIbTATHI.

«2» (HeynoBneTBOpUTENbHO): CTYACHT HEMpPaBUIbHO BBIMOMHUI OT 70% 10 50% 3amanuii paboTh

1 HE MOXET O0BSICHHUTH ITOJIYYCHHBIC PE3YJIbTAaT.

TecrupoBanue
1) Kakoii ©3 METOJJOB MOJICKYIISIPHOI'O MOZICINPOBaHHsI, 0A3HUPYIONIHIACS HA 3aKOHAX

KJIaCCHUYECKOM MCXaHUKH, MO3BOJIACT BO BPpEMCHU OTCIICAUTD 3a BBOHIOHHefI CUCTCMBI,

cocToslIel n3 Habopa aTOMOB:
A) MonexynspHas IMHaMHUKa;
b) xemounn¢popmaruka;

B) MonexymsipHBIN TOKWHT;

I') kBaHTOBast XUMHUSI.

2) Beibepure pasaenbl, He OTHOCSIIHMECS K 00JaCTH TEOPETHYSCKONW XUMUH:
A) TepMOIMHAMUKa;
b) reopeTnueckas Xxumuueckasi KHHETHKA;
B) maremaTtnueckast Xumus;
I') MonekynsapHas JUHAMUKA;
J1) KkBaHTOBasA XUMHMUS;
E) xemonndopmaruxa.

3) Vkaxure pvaCTHBIﬁ MCTOI OMMPCACIICHUA M'COMCTPUYCCKUX XAPAKTCPUCTUK U SHECPTHUU
MOIJICKYII, OCHOBaHHBLII Ha OMITUPUYCCKHUX JAHHBIX, JIC)KUT B OCHOBEC q)YHKI_[I/IOHI/IpOBaHI/IH

HEKOBAJIEHTHOT'O MOJIEKYJIIPHOTO JJOKHHTIa:
A) matemaTuyeckasi XMMHSI,

b) MonexynsipHas TuHaMUKa;

B) xBaHTOBas XUMUS;

I') MmonexynsipHas MEXaHUKa,

J1) Teoperndeckas puanyeckass XUMHUSL.
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4) BsiOepute GopMyiTy, IO KOTOPOI OCYLIECTBISCTCS PAcUeT SHEPTUU JeGOopMaIliU CBsI3el B
MOJIEKYJIIPHOM MEXaHUKE:

A) ECB - ;kr(r_re)z;

b) ECB = gkr(r_re)z;

B) E, =k, *(Bn-6)+(r—r,)*;

) ECB = kr(r_ re)2

5) BeiOepure Gpopmyity, 10 KOTOPOH OCYIIECTBIACTCS pacyeT AehopMaliiy BaJICHTHOTO yTJa B
METO/IC MOJICKYJISIPHON MEXaHHKH:

1
A) Eon = Zke(e_ee)zi

3

B) EBan = 2k9(9—9e)2;

3

B) B = zke(e—ee)slz;

0 E,, =;ke «(31-6)+(0-6,)?

KpnTeplm M METOAMKA OIICHUBAHUAPE3YJIbTATOB TECTUPOBAHUSA
«5» (OTJ'II/I‘{HO)I Tect PCUICH B IIOJIHOM o0BeME. CTy,Z[eHT MpaBHUIIBHO OTBCTUJI KaK MUHHUMYM Ha

80% BOIPOCOB.

«» (xopomo): Tect pemien B moiaHoM oOobeme. CTyaeHT mpaBWibHO OTBeTHN Ha 60-79% Bcex

BOIIPOCOB

«3» (ynoBnerBoputenbHO): Jlomyckaercss pemieHue Tecta He B TOTHOM oObeme. CTyaeHT
MPAaBIIILHO OTBETHIT Ha 45-59-79% Bcex BOIpPOCOB.
«2» JlomyckaeTcsi pelieHre Tecta He B NoJHOM oObeMe. CTyIeHT He MpaBHIBHO OTBETHI Ha 56%

BCEX BOIPOCOB.

IIpumep KOHTPOJILHOI PadOTHI

3amaun: gJaHbl HAOOPHI SKCIIEPUMEHTATBHBIX JaHHBIX

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

3agaHus:
1. Ouenute pazmMep BHIOOPKH.
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N

Brruucnure BeI60poUHOE cpeHee (TO ecTh IeHTPOu Habopa).

3. IlpoBeaute uEeHTpUpOBaHHWE MAAHHBIX. [ 3TOro HaWaUTE Pa3HOCTh MEXAY HCXOJHBIMU
YucCjiaMyu U UX OCHTPOUIOM.

4. PaccuuTtaiiTe cpeaHee kBaapatudeckoe oTkiIoHeHue S.D. ¢ yderom Bcero Habopa JaHHBIX
(cTanmapTHOE OTKJIOHEHHWE Ha OCHOBAaHUHU HECMENIEHHOM OLEHKH JIUCTIEPCUN).

5. Ha ocHoBanuu pe3ysabTaToB, HOJYyYEHHBIX B MYHKTax 2, 3 U 4 MpoBeIUTE HOPMHUPOBKY JTaHHBIX.

6. BrlsgBHTE TPOMaxy METOAOM 3G C IOBEPUTEIHHOU BEPOSTHOCTHIO 95%.

7. B cinydyae oOHapyXeHHS IPOMAaxoOB, yJAIUTE UX U MOBTOPUTE MYHKTHI 1-5 A1 HOBOM BBIOOPKHU
JTAHHBIX.

Ipumeuanue:

JIy1s HaXOXKACHHS IPOMAXOB BOCIIOJIB3YHTeCh MeToAioM 36. [Tpu aToM npeamnonoxure, 4ro 6=S.D.
10 AV].:VCp - Vmin<3 ‘O,

- Kpurepnu u MeTo1MKa OLICHUBAHUS Pe3yJ1bTATOB KOHTPOJIBLHBIX padoT

«5» (OTJINYHO) BBICTABISETCA CTYACHTY, €CJIM paboTa BHIIIOJIHEHA B [IOJIHOM 00beMe U
U3JI0’KE€HA TPAMOTHBIM SI3bIKOM B ONPEEIIEHHOM JIOTHYECKON MOCIIE10BaTENbHOCTH C TOUHBIM
UCIIOJIb30BAaHUEM CHELMATM3UPOBAHHON TEPMUHOJIOTHH; [TOKa3aHO YBEPEHHOE BiIa/IeHUE
HOpMaTUBHOM 0a30ii;

«4» (XOpOII0)BBICTABIISETCS CTYIEHTY, €CJIM paboTa BBIIIOJHEHA B IOJHOM 00beMe,

HO MUMEET OJIMH U3 HEJIOCTaTKOB:

B paboTe JIOMyILEeHbl OJJUH-/[BAa HEJJOUETA IPU OCBELIEHUH OCHOBHOT'O COJIEP)KaHUS OTBETA;

HET ONPEAEICHHON JOrMYeCKON MOCIEJ0BATEIbHOCTH, HETOYHO UCIIOJIBb3YETCS
CHeLHaIU3UPOBAHHAS TEPMUHOJIOTHS;

«3» (y1OBIETBOPUTEIBHO) BBICTABIISIETCS CTYJEHTY, €CJIM paboTa BHIIOJHEHA HETIOJIHO, HE
[IOKa3aHOo 00Ilee MOHUMAaHUE BOIIPOCA, UMEIUCh 3aTPYAHEHUS WU JIOMYILEHbl OIIUOKH B
OIpe/IeNIEHUH TIOHATUHN, UCTIONIb30BAaHUH TEPMHUHOJIOTHH, IIPU 3HAHUM TEOPETUUYECKOI0 MaTepraia
BbISIBJIEHA HEAOCTATOUHAs C(POPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

«2» (HEeyIOBJIIETBOPUTEIHHO) BBICTABIISETCS CTYACHTY, €CJIU CTYAEHT BBIIIOJHUII
KOHTPOJIbHYIO paboTy MeHee yeM Ha 50 %.

[IpumepHas Tematuka pedeparos
1. Pomp MeTONOB MaTeMaTHYECKOTO MOJCIHPOBAHUS B pa3pabOTKE JIEKAPCTB C TpeOyeMbIM
KOMILIEKCOM (hapMaKOJIOTHYECKHX CBOUCTB.
HcTopus pa3BUTHS KOHIIETIITUN OMON30CTEPH3MA.
MornexymsipHbli Tpad Kak MOAETIb CTPYKTYPbl OPraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUH.
CriocoObI mpeIcTaBIeHHs] MOJIEKYJISIPHBIX CTPYKTYP B MAaTEMaTHYECKOM MOJICIIPOBAHUH.
CriocoObl onrcanust PU3NKO-XMMUYECKUX CBOMCTB B MaTEMaTHUYECKOM MOJICIUPOBAHUH.
[IpakTHyeckue acieKThl METOIOB TEOPHH pacrio3HaBaHUs 00pa3oB.
OO6nactu NpUMEHEHUs UJIC0JI0OTMH HEHPOCETEBOrO MOJICTUPOBAHMS.
[TpuMeHeHne HeMPOCETEBBIX AITOPUTMOB JIJIS TIOMCKA 3aBHCUMOCTEH «CTPYKTYpa-CBOMCTBOY.
Meron Xanma. [IpakTruueckne npuitoxeHus.
0. CoBpeMeHHBIE CTATUCTHYECKUE METOJbI MCCIEIOBaHMs 3aBUCHUMOCTH MEXIY CTPYKTYpOH H
OMOJIOTUYECKOI aKTHBHOCTHIO BEIIECTB.
11. PerpeccuoHHBII aHANN3 B aHATU3€ SKCIIEPUMEHTABHBIX TaHHBIX.
12. CpapautensHblil anamm3 metogoB COMFA u CoMSIA.
13. Metoa ananu3a tononoruu mojekyssipHoro noysg (MFTA) B uzyueHUN B3aUMOCBSI3H MEXKIY
CTPYKTYPOU M aKTUBHOCTBIO BEILIECTB.
14. TIpaxkTuyeckue NPUIOKEHUS METOA CHIIOBBIX MOJIEH.
15. Wpneonorus u nmpakTHyecKas peanu3amus nHhopManmoHHoi cuctembl PASS.

HB©Ooo~No kWD
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16. HccrnemoBaHue B3aMMOCBSI3U «CTPYKTypa — CBOWCTBO» C HCIHOJB30BAHWEM KOMIIBIOTEPHOM
cucremsl SARD.

17. WndopmannoHHas TEXHOJIOTHUS IPOTHO3a CBOWCTB OPTaHUYECKUX COSAUHEHHH «MHKPOKOCMY.
B03M0OKHOCTH TEXHOJIOTUHU U IPAKTUYECKUE TIPUITOKEHUS.

18. IIpakTuyeckue aceKTHl JOKUHTA.

19. Kparkas XapakTepUCTHKAa  KOMIIBIOTEPHBIX
BO3MOKHOCTH JKECTKOT'O M THOKOTO IOKHHTA.

20. MouekyIspHbIi JOKMHT B IporpaMMHOM makere AutoDock.

21. MonekynspHbIA TOKHHT B IIporpaMMHOM makete Dock 6.5.

22. MonexymspHas IMHaAMMKa: OT YIJIEBOAOPOAOB - K O€JIKaM U MEeNTHIaM.

23. MonekynsipHas AuHaMuKa 0esnkoB B mporpaMMmHoM naketre NAMD.

IIporpaMMHBIX ITaKE€TOB, PEAIU3YIOIIUEC

Kpurepum ouenku pedeparon:

Hanucanue pedepara cneayeT HavaTh ¢ U3JIOKEHUS IJIaHA TEMBI, KOTOPBIH KaK MUHUMYM
BKIItouaeT 3 myHkTa. [lnan momkeH ObITh JTIOTMYHO M3JI0KEH U JIOJDKEH BKIIIOYATh B ce0sl BBEJICHUE
U 3aKJIIOUEHHE.

Pedepar 3aBepiaeTcsi ciickoM KCIIOJIB30BAHHOM TUTEPATYPHI.

3amauu CTyIeHTa MIPH HATUCAaHUU pedepaTa 3aKITI0Ya0OTCs B CIETYIOMIEM:

1. JIOTUYHO U 10 CYHIECTBY M3JIOKUTH BOMPOCHI TUIAHA;

2. 4eTKO c(hOPMHUPOBATH MBICIH, TIOCIECIOBATEIILHO U SICHO U3JIOKHUTh MaTepHall,
MIPaBUJILHO MCIIOJIB30BaTh TEPMUHBI U TIOHSTHS;

3. MOKa3aTh YMEHHUE MPUMEHSITh TECOPETUUECKHUE 3HAHUS HA TTPAKTHUKE;

4, MOKa3aTh 3HAHWE MaTepHraja, PEKOMEHIOBAHHOT'O 10 TEME;

5. HCIIOJIL30BaTh IS DKOHOMHYECKOro  OOOCHOBAHMS  HEOOXOIMMBIH

CTaTHUCTUYECKUIN MaTepHuall.

Pedepar onennBaercst mpenogasareneM Kadeapsl 1Mo CISTYIOIIM KPUTEPHUSIM.

O06bem pedepara 1oipKeH ObITh HE MeHee 12-18 cTp. MaIMHOIIMCHOTO TeKCTa (aHAIOT —

KoMITbroTepHBIN TeKCT Time New Roman, pazmep mpudra 14 gepes mosnropa HHTEpBaia),

BKJIIOYAsi TUTYJIHHBIN JIUCT.
Ounenka 5 craBuTCS, €CIIU BBIIOJIHEHBI BCE TPEOOBAaHNUS K HAIIMCAHUIO U 3alIuTe pedeparta:
o0o3HayeHa rmpobiemMa 1 000CHOBaHA €€ aKTyallbHOCTh, CJIeIaH KpaTKUW aHAJIW3 Pa3THYHbBIX TOUEK
3peHus Ha pacCMaTpUBAEMYIO IIPOOJIEMY U JIOTHYHO U3J10KEeHa COOCTBEHHAs MO3ULUS,
c(hOopMyIHPOBaHbBI BBIBOJIBI, TEMA PACKPHITA TTOTHOCTHIO, BBIZEPXKaH 00bEM, COOTIOACHBI
TpeOOBaHUS K BHEIIHEMY O(pOPMIIEHUIO, JaHbl IIPABUIIbHBIE OTBETHI HAa JTOTIOJHUTEIbHBIE BOIPOCHI.
Ouenka 4 — OCHOBHbIE TpeOOBaHU K pedepaTy U €ro 3alluTe BHITOIHEHbI, HO IPU 3TOM
JIOTIYIIIEHbI HETOUEThl. B yacTHOCTH, UMEIOTCS HETOUHOCTH B U3JI0KEHUU MaTepuasa; OTCYTCTBYET
JIoTHYecKasl MOCJIeI0BAaTeNIbHOCTh B CY)KJICHUSX; HE BbIIep)KaH 00bEM pedepaTa; HMEroTCs
yhnyuieHus: B 0opMIIeHNH; Ha JOMOJIHUTEIbHBIE BOIPOCH! IIPH 3aILUTE 1aHbl HEMIOJIHBIE OTBETHI.
Ounenka 3 — MUMEIOTCS CYILIECTBEHHbIE OTCTYIUIEHU OT TpeOoBaHMi K pedeprpoBanuio. B
YaCTHOCTH: TEMa OCBEILI€HA JIMIIb YACTUYHO; JOMYILEHbI (PAKTHUECKHUE OIINOKHU B COJIEpKa-
HUU pedepaTa UM MPU OTBETE HA IOTIOTHUTENBHBIE BOMIPOCHL; BO BPEMs 3aIIUTHI OTCYTCTBYET
BBIBO/I.
Ounenka 2 — reMa pedepata He pacKpbITa, 0OHAPYKUBAETCS CYLIECTBEHHOE HEMOHUMAaHNe
po0OJIEMBI.

Kpurtepun oneHnBaHus 10KI210B

Kpurepnii Onenka
2 3 4 5
KauecTtBO Jlokmang Jlokman YETKO BBICTPOEH Jlokmazg
JIOKJIaga 3aYNTHIBACT pacckasbIBaeT, JIOKJIa/, BIIaACeT MPOU3BOIUT
HO HE 00BSICHEHA | WILTIOCTPATHBHBI BBIJIAIOIICECS
CyTh pabOTHI M MaTepHaioM BIICUATIICHUE
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KauectBo He moxer He moxer uérko He moxer OtBeuaer Ha
OTBETOB Ha OTBETUTH HU Ha OTBETHUTH Ha OTBETUTH Ha OOJBIIMHCTBO
BOIIPOCHI OJIMH BOIIPOC BOIIPOCHI OOJIBIINHCTBO BOITPOCOB
BOIIPOCOB
Ucnonb3oBanune | JemonctpanuonH | IIpeacraBnenusl | JleMoHCTpanuoHH ABTOp
JEMOHCTPALIMOHH Bl MaTepHall 71 Bl MaTepHall PEAOCTaBUII
Oro MaTepuasa OTCYTCTBYET JIEMOHCTPALIMOHH | HCIIOJNb30BAJICA B | JEMOHCTPALIMOHH
BII MaTEpUAIl HE JIOKJIazie Bl MaTepUall U
HCIIOIb30BAJICS IIPEKPAcCHO B HEM
JIOKJIQTYUKOM OpPUEHTUPOBAJICS
Odopmnenue JleMOHCTpaliMoHH [IpencraBnen JleMOHCTpalimoHH K
JEMOHCTPALIMOHH bIif MaTepuan IJI0XO bIif MaTepuan JEMOHCTPaLlMOHH
Oro MaTepuasa OTCYTCTBYET 0(OpMIICHHBII XOpOIIO OMY Marepuainy
JEMOHCTpAIMOHH | 0(OpMIIEH, HO HET NpeTeH3ui

bl MaTepua

C€CTb HCTOYHOCTH

. Bnanenue ABTop citabo ABTOp BiajzieeT Ucnonbs3zoBanbl [Tokazano
aBTOPOM BlIageeT 0a30BBIM 0a30BBIM oOuieHay4YHbIE U BJIaJICHUE
Hay4HBIM U arrapaTom anmapaTom CIieIHaIbHBIC CIIeIUaJIbHEIM

cIielMaJIbHBIM TEPMUHBI armapaTom
armapaTom
YeéTKkocTh ABTODp HE caenan BriBoabr BriBoabI BriBoabI
BBIBOJIOB, BBLIBOJIOB HMEIOTCS, HO OHU HEUETKHUE IMOJIHOCTBIO
00001IIaI0IIHX HE JJOKa3aHbI XapaKkTepU3yOT
JTOKJIa] pabory

5. YueOHo-MeToAMYeCcKOEe H HH(POPMALMOHHOE 00ecniedeHHe M CIUTIIHHbI

5.1. IlepeyeHb OCHOBHOI1 U /IONIOJHUTEIbHOI y4eOHOM JUTEepaTypbl, HEOOX0AMMOM A5

OCBOCHMS JMCIUIIIHHBI

OcHoBHas JiMTEeparypa:

1. B.P. Xaiipynnuna. BBenenue B BBIUMCIUTEIbHYIO XUMHIO: Kypc Jekuuid. Yda: PUILL
baml'y, 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. Xaifpymuinna, 3.M. XamutoB. [IpakTUKyM 1O BBIYHCIUTEIbHOW XUMHHU: ydeOHOE
nocobue. Y. |. Ypa: PULl baml'y, 2017. 160 c. JlocTynm K TEKCTY 3JIEKTPOHHOTO

HU3JJaHUSA BO3MOXKCEH UYCPE3

oubmmoreka baml V»:
URL:https://elib.bashedu.ru/dl/read/Hajrullina Hamitova Praktikum po vychislitelnoj

DEeKTPOHHO-OMOIMOTEUHYIO

CUCTEMY

«OJIEKTPOHHAs

himii Ch1 up 2017.pdf

3. Mapkos, FO.I'. MaTtemaTtuueckre MOJIETN XUMUYECKUX PEaKIni [ DIEKTPOHHBIN pecypc]
: yuebnuk / FO.I'. Mapkos, 1.B. MapkoBa. — DnekrpoH. gad. — Cankrt-IleTepOypr:
Jlans, 2013. — 192 c. — JlocTyn K TEKCTy JIEKTPOHHOTO M3JaHHUS BO3MOXEH 4epe3

ONEeKTPOHHO-OMOINOTEUHYIO

CUCTEMY

https://e.lanbook.com/book/40052.
4. B.M. Kpamennnun, E.I'. 'azenayp, JI.B. Ky3pmuna. KBanToBast XuMus 1 KBaHTOBas

MEXaHMKa B IpUMEHEHMH K 3a1auaM. — Kemeposo : KemI'Y, 2012. 56 c. [loctyn k

TEKCTY 3JIEKTPOHHOTO U3/1aHUS BO3MOXKEH Yepe3 DIIEKTPOHHO-OUOINOTEUHYIO CUCTEMY

«YHuBepcuterckas oubnuoreka onliney:
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.

n3a1aTciibCTBa

"Jlanp":

5. Bapanosckuii, B.J1. KBanToBasi MexaHuKa 1 KBaHTOBast XUMUsl [ DNEKTPOHHBIN pecypc] /
B.1. bapanosckuit. — Dnektpon. gan. — Cankrt-IlerepOypr : Jlanp, 2017. — 428 ¢c. —
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https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum%20po%20vychislitelnoj%20himii_Ch%201_up_2017.pdf
https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum%20po%20vychislitelnoj%20himii_Ch%201_up_2017.pdf
https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum%20po%20vychislitelnoj%20himii_Ch%201_up_2017.pdf
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1

10.

11.

12.

13.

14.

JloCTyH K TEKCTY 3JIEKTPOHHOTO U3JaHHUs BO3MOXKEH Yepe3 DIEeKTPOHHO-ONOIHMOTEUHYIO
cucremy usgarenscrsa "Jlanp": https://e.lanbook.com/book/92941.

Jlxeiimc, I'. BBexenue B craructuyeckoe oOydeHUe C IpuUMepaMu Ha s3blke R
[DnexTponnsbiit pecype] / I'. Jlketime, 1. Yurron, T. Xactu, P. Tubmmpanu ; nep. c
anri1. Mactuikoro C.9.. — DnekTpoHn. nan. — Mocksa : JIMK Ilpecc, 2017. — 456 c.
— JlocTynm K TEKCTY OJJIEKTPOHHOIO W3JaHUS BO3MOXEH uepe3 OIJIEKTPOHHO-
oubmmoreunyro cuctemy msnarenbcrBa "Jlanp": https://e.lanbook.com/book/93580. —
3arii. ¢ ’KpaHa.

Pamka, C. Python u mamuuaHOe 00y4eHHe: KpaiiHe HEOOXOAMMOe TT0COOHE TT0 HOBEHTIICH
Mpe/CcKa3aTeNIbHOM aHaNuTUKe, oOs3aTenbHOe A Oojiee TIIyOOKOrO MOHMMAHUSA
METOI0JIOTUU MAIIMHHOTO 00yueHust [ DIeKTpoHHbIH pecype] : pykoBoacTso / C. Pamka
; mep. ¢ anri. Jlorynosa A.B.. — DnekrtpoH. nan. — Mocksa : JIMK Ilpecc, 2017. —
418 c. — JlocTyn K TEKCTy S3JEKTPOHHOTO HM3JaHUs BO3MOXKEH d4epe3 DIEKTPOHHO-
oubnmmoreunyro cucremy msaarenscTBa "Jlans'": https://e.lanbook.com/book/100905. —
3ari. ¢ 3KpaHa.

Opuk, P. Cemb 0a3 naHHBIX 3a ceMb Hezelb. BBeneHrue B coBpeMeHHbIe 0a3bl JaHHBIX U
uneonoruto NoSQL [Dnexrponnsiii pecype]| / P. Dpuk, P.V. Jxum. ; mox pen. XK.

Kaprep ; nep. ¢ aurn. Cnunkun A.A.. — OnexktpoH. aan. — Mocksa : JIMK Ilpecc,
2013. — 384 c¢. — JlocTym K TEKCTY OJJICKTPOHHOTO W3JaHHWS BO3MOXKEH Uepe3
DeKTPOHHO-OMOIMOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp":

https://e.lanbook.com/book/58690. — 3ari1. ¢ skpaHa.

JlonoJiHUTeIbHAS JIUTepaTypa:
buomerannoopranndeckas Xxumusi [DJIeKTpoHHBIA pecype] : yueOHoe mocobue / mojg
pen. Kaysna XK. ; mep. ¢ aurn. B.II. Jdsanuenkp, K.B.3aiineBa. — DnekTpoH. gaH. —
Mockga : M3narensctBo "Jlabopatopus 3nanuit", 2015. — 505 c¢. — JlocTtyn K TEKCTy
AJIEKTPOHHOI'O HW3/IaHUSl BO3MOXKEH 4Yepe3 OJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY
usnarenscrea "Jlanp'": https://e.lanbook.com/book/66354. — 3aru. ¢ skpaHa.
I'amaropoBa, B.C. ®epmeHThl [DnekTpoHHBIH pecypc] : ydebHoe mocobme / B.C.
I"amaropoBa, M.E. 3unoBbeBa. — DnektpoH. nad. — Kazaup : KHUTY, 2010. — 278 c.
— JlocTym K TEKCTY DOIIEKTPOHHOTO U3JaHUs BO3MOXEH dYepe3 OJIEKTPOHHO-
oubnuoreunyro cucremy msnarenscrsa "Jlane": https://e.lanbook.com/book/13347. —
3ari. ¢ ’KpaHa.
MankoBa, O.B. OcHOBBI 6MOXUMUU [DNeKTPOHHBIN pecypce] : yuebHoe nmocobue / O.B.
Marnkosa, O.A. [lerpoB, M.E. KimtoeBa. — Dnexrpon. ngan. — WBanoso : UT'XTY, 2009.
— 48 c¢. — JlocTyn K TEKCTY 3JEKTPOHHOTO M3JJaHHUsS BO3MOXEH depe3 DIEKTPOHHO-
oubmmoreunyto cucremy wmsnarenbctBa "Jlawp": https://e.lanbook.com/book/4508. —
3ari. ¢ ’KpaHa.
I'aBpuiioBa, T.A. Wnxenepus 3Hanuil. Mogenu u mMeTonbl [DIEKTPOHHBIN pecypc] :
2018-07-12 / T.A. I'aBpuiioBa, /1.B. Kyapssues, J[.1. MypoMmiieB. — DIeKTpoH. JaH. —
Cankr-IlerepOypr : Jlanp, 2018. — 324 c. — JlocTyn K TEKCTYy 3JIEKTPOHHOI'O M3AaHMS
BO3MOXEH 4Yepe3 JEeKTPOHHO-OMOIMOTeuHyl0 cucreMy uzfartenbcrBa "Jlanp'
https://e.lanbook.com/book/107925. — 3aru. ¢ skpaHa.
Martiomikun, U.B. MogaenupoBanue u Busyanuzauus cpeactBamu MATLAB ¢usuku
HAHOCTPYKTYp [DJeKTpoHHBIM pecypc] : ydeOHO-meroauueckoe mocodue / W.B.
Martromkus. — DnekTpoH. 1aH. — Mocksa : TexHocgepa, 2011. — 168 ¢. — JlocTym k
TEKCTY DJIEKTPOHHOTO M3JaHHUS BO3MOXKEH uepe3 DIIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY
uznarenbcrBa "Jlanp": https://e.lanbook.com/book/73025. — 3aru. ¢ skpaHa.
Cun, T. 3anumarenvHasi cTatuctuka. PerpeccuonHslii ananus. Manra [DneKTpOHHBIN
pecypc] / T. Cun. — Dnektpon. nan. — Mocksa : JIMK IIpecc, 2014. — 214 ¢c. —
JlocTyn K TEKCTY SJIEKTPOHHOTO M3IaHUsI BOZMOKEH Yepe3 DIeKTPOHHO-OMOIHMOTEUHYIO
cucremy m3narenbcrBa "Jlanp": https://e.lanbook.com/book/90123. — 3aru. ¢ skpaHna.
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15.  BockoOoitnukoB, FO.E. Perpeccuonnsiii ananmu3z panaeix B nakete MATHCAD
[DnexTponHbIi pecypc] : yaueOHoe nmocobue / FO.E. BockoOOMHHKOB. — DJIEKTPOH. JIaH.
— Camnkr-IlerepOypr : Jlanb, 2011. — 224 c. — JocTyn K TEKCTY 3JEKTPOHHOTO
W3/IaHHUsI BO3MOXKEH uepe3 DJIEKTPOHHO-OUOIMOTeUHYI0 CUCTEMY m3aaTenbeTBa "JlaHp':
https://e.lanbook.com/book/666. — 3arux. ¢ skpaHa.

16. F0.U. bpoackuii. Jleknuu mo mMaTeMaTH4eCKOMY U UMHUTAIMOHHOMY MOJCIHPOBAHUIO
Mocksa ; bepnun : upekr-Menna, 2015. 240 c. [JocTym K TEKCTY 3JIEKTPOHHOTO
W3/IaHHUsI BO3MOXKEH uepe3 DJIEeKTPOHHO-OUOIMOTeUHYI0 CUCTEMY M3aaTenbeTBa "JlaHp':
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.

5.2. [lepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «HTepHeT» N
NMPOrpaMMHOI0 o0ecreyeHnsi, HeOOXOAUMBIX IJIs1 OCBOEHMS IV CHUTIJIMHBI

1. DnexTponHas 6ubnmoreunas cucrema «I3b baml¥Y» - https://elib.bashedu.ru/

2. DnektpoHHas OuOnMMOTEYHass CcUCTeMa «YHUBEPCHUTETCKas OHONHMOTeKa OHJAWH» -
https://biblioclub.ru/

3. DaekTpoHHas OMOIMOTeYHAs cucTeMa u3aareabcTBa «Jlanby - https://e.lanbook.com/

4. DirekTpoHHbIA KaTanor bubauorexkn baml'Vy - http://www.bashlib.ru/catalogi/

5. YuuBepcanibHas basbl manubix EastView (ZOCTyn K AJIEKTPOHHBIM HAy4YHBIM JKypHalIaM) -
https://dlib.eastview.com/browse

6. Hayunas snexktponnas 6ubnuoreka - elibrary.ru (IoCTyn K 3JIEKTPOHHBIM HAayYHBIM KypHaJlaM)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013
r. Jlunensuun 6eccpounbie

8. Microsoft Office Standard 2013 Russian. JoroBop Ne 114 or 12.11.2014 r. JIuueHsuu
OeccpouHbie

9. Kaspersky Endpoint Security mns Ousneca - Cranmaptasiid. JloroBop Ne31806820398 or
17.09.2018 r. Cpoxk neiictBus auneHsuu 10 25.09.2019

10. LinuxOpenSUSE 12.3 (x84_64) GNUGeneralPublicLicense.

11. Cucrema nenrpanuzoBanHoro tecrupoBanus baml'y (Moodle). YHuBepcanbHas obmecTBeHHas
muuen3us GNU.
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6.MaTtepuanbHO-TexHU4YecKasi 0a3a, He00X0AUMAasi /ISl OCYILEeCTBJICHHA 00pPa30BATEJBLHOI0 NpoLecca 1o JUCHHUIINHE

HanmenoBanue
CHenHAJbHBIX OMeIeHu

OcCHAlLIEHHOCTD CeUAILHBIX OMelLeHNi M TOMeleHU I AJI CAMOCTOSITeIbHON padoThl

IlepeyeHb JMIEH3UOHHOTO
NMPOrpaMMHOIo odecneyeHms.

U NOMelleHn i 115 PexBu3HTHI
CaMOCTOAITEILHOH padoThI MOATBEP:KAAI0LIEro
JOKYMEHTA

1. yueOHas ayauropusi 1Js
NpoBeieHust 3aHATHI
JIEKIIMOHHOT'0 THNA:
aymurtopus Ne 405 (xumdax
Kopiryc), aymutopus Ne311
(xumdax KopITyC),
ayauropust Ne 310 (xumax
kopmyc), ayautopus Ne 305
(xuMax xopyc)

2.y4eOHbIC ayIUTOPUM IJIs

NPOBe/IeHNUs 3aHATHI
CEeMHHAPCKOro THIIA:
nmabopaTopus Ne 101
(xrmcax KOpIIyC),
nmabopaTopus Ne 120

(xumdax KopIyc)

3. yueOHasi ayauropusi Ajs
NMpoBe/leHUs] TPYNIOBBIX H
UHAMBHIY AJTBHBIX
KOHCYJIbTAUMI: ayAUTOpPHUS
Ne 405 (xumbak xopmyc),
aymutopus Ne31l (xumdax
kopmyc), ayautopus Ne 310
(xuMax KopITyc),
aymuropuss Ne 305 (xumdax
kopiryc), ayautopus Ne 001
(xumdax KOpITyC),
aymuropuss Ne 002 (xumdax
kopiryc), aymutopus Ne 006
(xumdax KopITyC),
aymutopus Ne 007 (xumdax
kopmyc), ayauropus Ne 008
(xumdax KopIyc)

4. yyeOHasi ayauTopus AJs

Aynuropus Ne 405
VYuebHas mebenb, yueOHO-HATISIAHBIE TIOCOOMS, HOCKa,MylbTuMenua-npoekrop Mitsubishi XD3200U, skpan ¢
anexkrponpuBoxom 300*400cm Spectra Classic

AynutopusiNe 311
VYuebHas wmebenp, ydeOHO-HATAAHBIE TOCOOMS, 1OCKa, TpoekTop Mitsubishi
anekrponpuBonoM Projecta 183*240cm Matte white

Aynuropus Ne 310
VYueOHast Mebenb, yuyeOHO-HATJSIIHBIE TOCOOUs, OCKa, MylbTuMenua-npoektop Mitsubishi EW230ST, skpan
nHacreHHbld Classic Norma 244%183

XD 600U, »skpan c

Aynuropus Ne 305
VYueOHast Mebenb, ydyeOHO-HATJSIIHBIE 1TOCOOUs, OCKa, MylbTuMenua-npoektop Mitsubishi EW230ST, skpan
nacrenHbldd Classic Norma 244%183
JladopaTopus Ne 101
VYuyebHast MeOenb, y4eOHO-HaIsAAHBIE MOCOOMS, NOCKa, akBaguCTHLIATOP J3-4, KOHIYKTOMETPBHI, MOAYIb
“Tepmoctar”, Momynbs “YHuBepcalmbHBINH KoHTposiep”, xonommnbHUK ATLANT MXM 2835-90, momspumerp
kpyroBoit CM-3, tepmocTtatsl -3 mT., cechl aHanmuTHdeckue Ohaus PA-64 C (65 1/0,0001 1), KOHIYKTOMETp
AHHOH 7020, Becsl TeXHHYECKHE, EPCOHANBHBIA KoMIbioTep Pentium 4, Bertmwiarop BEHTC 100 BKM,
kroBeta 100MM m1st monsipumerpa CM-3 — 3 .
JlaGoparopust Ne 120
Y4yebHasg Mebens, yaeOHO-HAIIAJHbIE TOCOOHS, JOCKA, TEPMOCTAThl — 2IIT., MOXYJb “DIEKTPOXUMUS’, MOLYJIb
“YHuBepcalbHBI KOHTPOJIIEP”, MOAYND “TepMOXUMUYECKUI aHAIN3”, TIEPCOHATBHBIN KOMIBIOTEP B KOMIUIEKTE
HP AiO 20"CQ 100 eu (MOHOOJIOK)
Aynurtopus Ne 001
YuebHas mebeib, yaeOHO-HArSIHBIE TIOCO0HS, JOCKa
Aynutopus Ne 002
VYueOHas MeOenb, yaeOHO-HArTSITHBIE TIOCOOHS, JOCKa
Aynutopus Ne 006
VYueOHas MeOenb, yaeOHO-HATTSITHBIE TIOCOOHS, JOCKa
Aynutopus Ne 007
Y4ebHas Mmebenb, yaeOHO-HATJISITHBIE TOCOOUS, TOCKa
Aynurtopus Ne 008
Y4ebOHas Mmebenb, yaeOHO-HATIISITHBIE TOCOOUS, TOCKa
YuranbHslii 31 Ne 1
Hayuns1ii u yuebHb1 (oHJ, HayuHas nepuoaunka, [IK (MoH0010K) - 3 mT, HeorpanmueHHbIH noctyn kK ObC u B/,

1.  Windows 8 Russian.
Windows Professional 8 Russian
Upgrade. Jloroop Ne 104 ot
17.06.2013 T. JInensun
OeccpodHbIe

2. Microsoft Office Standard
2013 Russian. [lorosop Ne 114
or 12.11.2014 r. Jluneusun
OeccpouHble

3. Kaspersky Endpoint Security
Juisi OusHeca - CraHmapTHBIN.
JoroBop Ne31806820398 ot
17.09.2018 r. Cpox nelcTBuUs
muuensuu 1o 25.09.2019
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TeKyllero  KOHTpoOJId U
NMPOMEKYTOYHOM
aTTecranuu: ayguropus Ne
405  (xumdax  Koprryc),
aymuropuss Ne311 (xumdax
Koprryc), aymutopus Ne 310
(xuMax KopItyc),
ayauropust Ne 305 (xumpax
kopmyc), ayautopus Ne 001
(xuMax KopItyc),
ayauropust Ne 002 (xumax
kopriryc), ayautopus Ne 006
(xumdax KopITyC),
aymuropus Ne 007 (xumdax
kopriryc), aymutopus Ne 008
(xumdax KopITyC),
aymuropus Ne 004 (xumdax
kopmyc), ayauropus Ne 005
(xuMax KopIryc).

S. NOMelleHUs st
CaMOCTOSATEIbHOM
padoThI: YnTaIbHBIN 3a1 Ne
1 (T1aBHBIH KopITyc),
YUTAJIbHBII 3ai Ne2
(¢pm3mar koprryc-yueOHOER),
yuTaJIbHBIE  3am1 Ne 5
(TyMaHUTAapHBIH  KOpITyC),
yuTaIbHBIE  3am1  Ne 6
(y41eOHbIit KopITyC),
yuTadbHbIl  3an1  No 7
(rymMaHUTapHBI  KOpITyC),
naboparopus No 418
(xumdaxk xopmyc)

6. noMeleHue IS

XpaHeHust
NpopuIaKTHYECKOTO

o0cay:KHBaHUSI  y4eOHOro

000py10BaHuUs:

naboparopus Ne 416

(xuMax KopItyc).

KOJIMYECTBO II0CAT0YHBIX MeCT — 76.

YurtanbHblii 3271 Ne2
Hayunerit u yaeOHbIi hoHa, HaydHas nepuoanka, [TIK (MOHOOIIOK), MOAKIIOUEHHBIX K ceTH MHTEepHeT, — 8 mT.,
HeorpanmdeHHbIH qoctyn kK O5C u B/I; konmdecTBo mocagovHbx MecT — 50.

YuranbHblii 321 Ne 5
Hayunsrit u yueOHsI1i (hoHL, HayuHas nepuonuka, [IK (MoHO010K) - 3 mT, HeorpanmueHHEIH noctyn k ObC u B/,
KOJIMYECTBO MOCAJIOYHBIX MeCT — 27.

YurajabHbIi 3270 Ne 6
Hayunslit u yueOHblIit (pona, HayuHas nepuonuka, [IK (MoHOOMOK) - 6 T, HeorpannueHHbIH goctyn Kk ObC u bJ1;
KOJIMYeCcTBO nocao4Hbix Mect — 30.

YurajabHbli 320 Ne 7
Hayunsrit u yueOHs1ii (hoHL, HayuHas nepuonuka, [IK (MoHOOM0K) - 5 mT, HeorpanmueHHsIH noctyn k O6C u B/l;
KOJMYECTBO IOCAJTOYHBIX MeCcT — 18.

Aynuropus Ne 004
VYuebHas Mebens, yaeOHO-Har A qHbIe TOCO0us, Tocka, komMmyTatop HP V1410-24G, mepcoHanbHBI KOMIBIOTEP
Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 wrr, mkad nacrenusiit TLK6U.
Aynuropus Ne 005

VYuebnast Mebesb, yueOHO-HATISIIHbIE Mocobust, nocka, kommbiorep DEPONeos 470 MDi5_3450/4GDDR/T500
G/DVD+R u monurtop ViewSonic 21.5 - 13 mwr, mkap TLK TWP-065442-G-GY, mkad moHTaxHsii NT
PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad nactennsiit TLK6U.

Jladopatopus Ne 418
VYuebHas mebenb, hakcummibHbiM ammapatr Panasonic KX-FL423RUB — 2 mir., sH-metp pH-150MU (c roc.
moBepkoii), aBrorpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Bechr "Ohaus"
PA64C (65t, 0,1Mr) ¢ moBepkoit, Becsl VIC-1500d1 (1500r. 100MTI", Bremn.kanunbpoBka) ACCULAB, nonomep
HN-160MHU c nosepkoil, kommiekc BoibTammnepomerpuueckuii CTA, xkommneiorep B kKoMiuiekte DEPO Neos
4601\FO/monuTop 20" Samsung BX2035/kmaB./mbliib, KoMbioTep nepcoHanbHbiit Nel T1.210-14/3, mMaruutHast
Memranka 6e3 Harpea Tolopino — 21T, MarHWTHasE MeIIallKa ¢ HarpeBoM W HaHOoKepamud.noBepx hG-MAG HS,
metp-pH pH-150MU (¢ roc.nmoBepkoit), wmormtop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250KJI/M.1  400:1,4:3 D-Sub), nepcoHampHBII KOMIBIOTEp B cocTtaBe c/0mox/Core J7-4770
(3.4)/H87/SYGA/HDD  500Gb, wmonutop JKK"20"Bemcl.kmaBuar  ypatwmbimb, mpuatep — Canoni-
SENSYSMF3010, pH-merp pH-150MU c¢ roc.noBepkoii, cucremusiii Omok IIK (775), mkad cymunbHbINA
LOIPLF-25/350-GS1, (310X 310x310 MM O/BeHTHJIATOpA.HEPHXK.CTAb IHU(PPOBONH KOHTPOJIEP), KOJIHUUECTBO
nocano4nbix mMect — 10.

Jladopatopus Ne 416
AToMHO-a0copOumoHHEIH criekTpodoTomerp moxens AA-7000, dupmer "llumamzy", AnoHus, 6auIoH ¢ renuemM
Mapku A — 2 mr, BenTrisaTop BEHTC 100 BKMiy/*1/, razoBslit XxpoMaTo-Macc-ciekrpomerp moaens GCMS-QP
2010PIUS, xommbloTep B COCTaBe: CHCTEMHBIH OJOK, MOHHMTOp, KJIABHATypa, MbIIb, KOHAUIMOHED
QUATTROCUMA QV/QN-F12WA, noytoyk FujitsuLifebooKF530 IntelCorei3-330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, nepconanpHblii kommbtoTep B kommiekre HP AiO 20"CQ 100 eu (MOHOOJI0K),
anextporumTka Irit IR-8200,1500BT nnamerp koHdpopku 185mm.
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MHWHOBPHAYKU POCCUN

ITpunoxxenne Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JHUCLHMITIIMHBI «TeOpeTI/I‘IeCKI/Ie METOJABI UCCIICAOBAHUA OHOJIOTNYECKON aKTUBHOCTHU MOJICKYJI» Ha

3 cemectp

ouyHasi popma o0OyueHust

Bua padorsl

O0BeM THCHUILTAHBI

O6mas Tpynoemkocts auctutuirabl (3ET / gacos) 5/180

Y4eOHBIX 4aCOB HAa KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 41.2
JIEKITUHA 16
NPAaKTHYECKUX/ CEMHHAPCKUX -
712a00paTOPHBIX 24
Apyrux (TpynIoBas, MHAUBHyaIbHast KOHCYJIbTAIUS U HHBIEC BHIIbI

y4eOHO eI TeNbHOCTH, IPEAyCMaTPUBAIOIINE pad0Ty 00yJarOIIUXCs €

npenoaasareneM) (OKP) 1,2

Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 102,8

Y4eOHBIX YacOB Ha MOJTOTOBKY K

sK3ameny/3auety/muddepenmpoannomy 3auery (Kontpomn) 36

®opma(bl) KOHTPOJIA:
DK3aMeH B 3 cemecTpe
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No Tema u conepxanue dopma n3ydeHus MaTepruasoB: OcHoBHas u 3aganus mno dopmMma TeKy1ero
n/n JICKIUH, IPAKTHYECKUE 3aHSTH, JIOTIOJTHUTENbHAS CaMOCTOSATENIbHOU KOHTPOJIS
JIuTeparypa, paboTe CTy/eHTOB yCIIeBa€MOCTH
CCMUHAPCKUEC 3aHATHUA,
peKoMeHayemas (KOJUIOKBUYMBI,
11abopaTopHbIC paboThL, CTyJeHTaM KOHTPOJIbHBIE
CaMOCTOSATENIbHAs paboTa 1 (HoMepa u3 paGoTsl,
TPYAOEMKOCTh (B Yacax) CITUCKA) KOMIBIOTEPHEIE
JIK | IIP/CEM JIP CPC TeCTbI 1 T.11.)
1 | Kparkoe onucanue 0CHOBHBIX II0/IX0/I0B U METO/I0B JIJIsI CamocrosiTennsHOE Kelic-3a/1a4a;
TeOpPeTHYEeCKOro HCCIel0BAHNSA OMOJIOrNYeCKOil AKTUBHOCTH H3y4eHUe J1abopaTopHBIC
MOJIEKY 1. peKoMeHayeMoil paboTsr;
B03MOXHOCTH TEOPETUYECKUX METOI0B YCTAaHOBIICHUS [1-5, 12, 15] OCHOBHOM 1 pedepartsr;
3aKOHOMEPHOCTEN B CTPOCHUU U CBOWCTBAX XUMUYECKUX 4 JIOTIOJIHUTEIbHOU JIOKJIaJIbl;
COCMHEHUH, X MECTO U 3HAYMMOCTh B COBPEMEHHOH (hn3nuecKoi 2 JIUTEPaTypHI, KOMILIEKT
XMMUH, TIEPCIEKTUBBI 3TUX ITOIXO0I0B MPH LEJICHAIPABICHHOM BBITIOJTHEHHE THUITOBBIX 3a/1a4;
TIOUCKE COEANHEHUH C TpeOyeMbIM KOMIUICKCOM (DHU3UKO- TabopaTopHOH TEeCT, KOHTPOJIbHAS
XMMHUYECKHX CBOHCTB. paboTHI, MOArOTOBKA pabora
K 9K3aMEHY
2 Konuenuusi 6monsocrepusma. CaMoCTOATEIRHOE Kelc-3a1a4a;
[onsTre OnonsocTepa. Mctopus pa3BUTHS KOHIEIIINN N3y4YeHUE TabopaTopHBIC
6uonzocrepusma. I'pymnmsl n3octepos 1o Jlenrmopy. 3akoH PEKOMEHIyeMOH paboTsr;
ruapuaHoro 3amenienus ['. I'puma. M3octepst mo I'. Dprnenmeiiepy. OCHOBHOU 1 pedepatsr;
Kitaccuyeckue n Heknaccudeckue 6onzoctepsl. [Tpumepsr.. 4 JIOTIOJTHUTEIbHOU JIOKJIAJIbI;
1 [1-2,7,12] JIUTEPaATYPHI, KOMIUIEKT
BBITIOJIHEHHE THIIOBBIX 3a/1a4;
nabopaTtopHoi TECT, KOHTPOJIbHAS
paboThl, MOrOTOBKA pabota
K 9K3aMEHY
3 | CnocodbI npeacTaBieHusi CTPYKTYPbI XUHMHYECKHUX CamocrosTensHoe Keic-3a1aua;
coenunenmii. [Tlonsitue neckpumnropa. TUITEI AECKPUIITOPOB. H3y4YeHue n1abopaTopHbIC
Paznnunble Ki1accnUKannuy JECKPUIITOPOB 110 TOIHOTE U PEKOMEHIyeMOH paboTsr;
CII0c00aM OMHCAaHUSI MEXMOJIEKYIISIPHBIX B3aUMO/IEHCTBHMH. OCHOBHOH 1 pedeparsr;
WHdopmannonHoe cosiepkaHue IECKPUIITOPOB MOJICKYIISIPHOM JIOTIOJTHUTEIEHON JIOKJIa]Ibl;
CTPYKTYpBI. DIIEKTPOHHBIE (AJIEKTPUIECKHUE), CTEPUUECKHE U 6 JIUTEepaTyphl, KOMILJIEKT
MEXMOJIEKYIISIPHBIE AECKPUITOPEI. OCHOBHBIE TPYIIIIBI BBITIOJTHEHHE THIIOBBIX 327134}
JIECKPUIITOPOB B COOTBETCTBHH C Kiaccudukarmei O.A. 2 8 nabopaTopHOH TECT, KOHTPOJIbHAS
PaeBckoro. CiocoObI kiaccuuKayu JeCKPUITOPOB. paboThI, TOATOTOBKA pabora
HHbopMaMOHHOE COAEPIKAHKUE TSCKPUIITOPOB MOJICKYJISIPHOM [1-2, 5] K 9K3aMEHY
CTPYKTYPHI
JlecKpUITOpPBI 371EMEHTAPHOT0 YPOBHS; IECKPUIITOPHI
SNEKTPOHHOM CTPYKTYpPBI, IECKPUITOPBI MEKMOIEKYISIPHBIX
B3aUMOJIeHcTBUH. «BI0KEHHOCTBY AECKPUNTOPOB. JleCKPUNTOPEI
SJIEMEHTHOI'0 YPOBHSL.
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Jleckpuntopsl CTpyKTypHOU hopmyibl. Tomomornaeckre NHIEKCHI
(meckpuntopsr). [lorarne MonekynspHoro rpada. MaTtpuia
CMEXHOCTH U MaTpula pacctosauil. Marpuusl cBsazeit. [Ipumepst
KOJMPOBAHUS CTPYKTYPHI B BHJIC MAaTPHIIBHI CBS3CH.
Tormonmormaeckue JeCKPUITOPEI, OIICHUBAEMbIE Ha OCHOBE

MaTPHIIBI CBSI3HOCTH: WH/CKC CBA3HOCTH Panmiua X(G) ,

KOJINYECTBEHHBIH yueT B3aMHOTO BIIMSIHUS aTOMOB, HHIIEKC
Bunepa W(G), kanma-nHACKCHI.

CyOctpykTypHble neckpuntopsl.Onpeaenenue. @yHkun
CyOCTPYKTYPHBIX IECKPUITOPOB. JIeCKPHIITOPHI SIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI: 3apAbl HA ATOMAaX, SHEPTUH BBICIIEH
3ansATON (EHomo) 1 HI3IIEH He3zaHATOH (E| yMmo) MOTEKYISPHBIX
opOwuTaeit, TUITONIEHBI MOMEHT.

I'eomeTprueckne NeCKpUNTOPHI (AECKPUITOPBI MOJIEKYIISIPHOM
(opmbl). MeTOIBI OIIEHKH IECKPHIITOPOB MOJIEKYIISIPHONH (hOPMBI:
METOJ JUCTAaHIIMOHHOMN reOMEeTpHH, MOJIEIb CBS3bIBAIOIIEH
CTOPOHBI, aHAITU3 MOJIEKYJISIPHOH (POPMBI, TUTIOTETHYECKas!
pelieTka akTHBHOHM CTOPOHBI, aHAJIU3 MOJIEKYJIIPHOH (POPMBI.
JecKkpunTopsl MEXMOIEKYJIIPHBIX B3aUMOICHCTBUI.
JleckpUITOpHI peakiMOHHOM criocoOHOoCcTH. [TapameTpsr
ruapodoOHOCTH, AIEeKTPOHHBIE apameTpsl. OnrcaHue
JNEKTPOCTATUYECKHUX B3aUMOAEUCTBUNA. CTepUUECKUE MapaMeTphI.
ITorenuuan Jlennapna — xonca

WunukaropHble nepeMeHHbIe (mapamerpsl). [Ipumepst ux
UCIIOJIb30BaHUs Ul yCTAaHOBIECHUS B3AUMOCBS3H MEKIY
CTPYKTYpPOH ¥ CBOMCTBAMU COETUHEHHM.

TeopeTnueckne 0CHOBBI PErpecCHOHHOr0 AHAIN3A. CamocrosiTesibHOe Kelc-3a1a4a;
MHoXeCcTBEHHBIH KOppenannoHHbIN Ko3dduiment. Kpurepuit HU3ydeHHue nabopaTopHEIE
Ouriepa. F-craTucTrka, «00bsicHeHHas nucniepcus» PLS-anamus. pPEKOMEHIyEMOH paboTsr;
VYcnoBusi MPUMEHNMOCTH PErPECCHOHHOTO aHaU3a JJisi 00paboTKH OCHOBHOM 1 pedeparsr;
AKCIEPUMEHTAIBHBIX JTaHHBIX 6 JIOTIOJTHUTEIbHOU JIOKJIAJIbI;
JUTEPaTypHl, KOMIIJIEKT
BBITIOJIHEHHE THIIOBBIX 3a/1a4;
[1,9] 1abopaTopHOn TECT, KOHTPOJIbHAS
paboTHI, MOTOTOBKA pabota
K 9K3aMEHY
Metoabl KOINYECTBEHHOr0 MeToabl KOJHYeCTBEHHOT0 CamocrosTensHoe Kelc-3a1a4a;
H3y4YeHHs B3aUMOCBS3H «CTPYKTYpPa — CBOHCTBOY. H3y4eHUE JTabopaTopHbIE
OO1iee npeacTaBlieHUE O METOAAX YCTaHOBIICHUS peKoMeHayeMoil paboTsr;
KOJIMYECTBEHHBIX COOTHOIIEHUH «CTPYKTypa — cBoiicTBO» (KCCA). 14 OCHOBHOM 1 pedeparsr;
Heckpunropsl, ucronb3yemble st uccneaoBanns KCCA. JIONIOJIHUTENbHON JOKJIaJbl;
Mertoponorus KCCA, criocoOs! mpeicTaBIeHAS JUTEPaTypPHI, KOMITJIEKT
CTPYKTYPHBIX (opmyt BemecTB. KoMmpioTepHOE MOICTHPOBaHHE [1-2, 6-8, 12-16] BBITTOJTHEHHE THIIOBBIX 327134}
JIEKApCTBEHHBIX IpemnapaToB. Tekymiee cOCTOSIHHE U TEPCIIEKTUBHI nabopaTopHOH TECT, KOHTPOJIbHAS
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passutus KCCA B Poccun.

paboTHI, TOJATOTOBKA

pabora

Meron Xanmra (COOTHOIICHHS TMHEHHOCTH CBOOOTHOM K 9K3aMeHy
sHeprun) u Meton @pu-Bunbcona. MeTo XaHia: COOTHOIICHHS
JTHHEHHOCTH cBOOOIHOM YHEepTHH. OCHOBHOE COMEPKAHNE ITOTO
MeToaa. Bua GyHKIMOHATHHBIX 3aBUCUMOCTEH MEXIY CTPYKTYpPOH
¥ OMOJIOTHYECKOH aKTHBHOCTHIO. [IprMeHEHNE yCTaHOBIICHUS
KCCA Ha xOHKpeTHOM NpHMepe napa-, MeTa3aMeleHHbIX
npom3BogHbIX N, N-guMeTun-o-6poMQpeHnITaMIHOB,
HPOSBIAIONINX aHTHAApeHeprudeckue cpoiictaa. [lpenmymecTsa u
HEI0OCTaTKU METO/1a.
Merton ®pu-Busibcona. Cyts Merona. CriocoObl IpeicTaBIeHUS
CTPYKTYPHBIX (DOPMYJI BELIECTB, AaHATMTHUECKUN BH]
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN MEXKIy CTPYKTYPOH 1
aKTHBHOCTBIO. JlocTOMHCTBA M HepocTaTku Mozenu. I[Tpumepst
WCIIONIb30BaHMS IS PEIICHHS PaKTHIECKUX 3a/1ad.
MomudunupoBansslii BapuantT Kammaparsl. O0beAHHECHHOE
cootHoweHne @pu-Bunbcona u Xanma.
MeToabl, OpHEHTHPOBAHHbIE HA TONMOJIOTHYeCKHe Pa3IHYHs CamocrosiTensHOE Kelc-3amaqa;
MOJIeKY.1. N3y4YeHUE TabopaTopHBIC

[TonsATHE CynepCTPyKTYpHI U aHAIN3a KOINIECTBEHHOMH PEKOMEHIyeMOH paboTsI;
CBSI3U MEXIY CTPYKTYpPOH M aKTHUBHOCTBIO OPTaHHMUYECKUX OCHOBHOM 1 pedepartsr;
coeHeHU. MeTol BO3MYILEHUSI OTPAHUYEHHOTO JIOTIOJIHUTEIbHOU JIOKJIaJIbl;
KOHIIEHTPUYECKOTO YHOPSI0OUEHHOTO OKpYyxeHus (Metox JIUTEPaTypHl, KOMIIJIEKT
DARC/PELCO). Cyth MeTO1a, IOHSTHE CIIEa TOMYIISAIHH. BBITIOJIHEHHE THUIIOBBIX 33744,
JleckpunTOpPHI, HCHONb3yEMBbIE ISl OIIUCAHUS CBA3H MEXITY JabopaTopHOU TECT, KOHTPOJIbHAS
CTPYKTYPOH M CBOWCTBaMHU MOJIeKyJI. [IprMeps! Hcoap30BaHms paboTHI, MOArOTOBKA pabora
METO/1a, €r0 JOCTOMHCTBA M HEJJOCTATKH. [1-2] K 9K3aMEHY

[oaxon Menona u Kammapatel. Onucanue CTpyKTypbl
coennHenus. [Iponece popMupoBanust HAOOPOB JIOKATBEHBIX 8
JIECKPHUTIIOPOB. JJOCTOMHCTBA W HEAOCTATKH METO/Ia.
Ilozuunonnsiit ananus @. Maru. [locTpoeHure runepMoeKyJbl.
Bo03M0)XHOCTH, OCHOBHBIE IPEUMYIIECTBA M HEJJOCTATKH METOJIA.

CoBpeMeHHbIe KOMIILIOTEPHbIE MPOrPaMMBI /IUIS1 pac4yeToB CamocrosTensHOe Kelic-3a/1aya;
KCCA. U3y4YeHHE nabopaTopHbIE

MeTobl, OMparoIIiecs Ha TPEXMEPHYIO MOJIENb CTPYKTYPHI, PEKOMEHyeMOi paboTsr;
UX CyTh. MeTOAbI, OpUEHTHPOBAHHbIE HA TaHHBIE O OCHOBHOM 1 pedeparsr;
MPOCTPAHCTBEHHOM PACIIOJIOKEHIH aTOMOB (TOMOJIOTHIECKHE JIOTIOJTHUTEIbHOM JTOKJIAJIbI;
mox0/16l). MIX TOCTOMHCTBA U HEJOCTATKH. 14 JTUTEPaTypPHI, KOMITJICKT
I'enepupoBanue 3D-cTpykTyp nuranaoB. MeTo/| CHIIOBBIX TTOJICH, BBINOJIHEHNE TUIOBBIX 3a/1a4;
€rocyTb METOJja CUJIOBBIX noJieil. OnucaHue CBA3bIBAIOIINX U JTabopaTopHOH TECT, KOHTPOJIbHAs
HECBSI3BIBAIONINX B3aUMOACUCTBUHA. PacueT o0mieii sHepruu. [1-2, 13] paboThI, MOTOTOBKA pabota

KondopmannoHHslii anann3 nuranioB. Beioop nepenoBsix K 9K3aMEHY

cTpykTyp. ITonck perenTopeBs3pIBaloneii (mepeaoBoit)
koH(popmanuy. [IpuHIMIIA «aKTHBHOCTD — QHAJIOTHUSI.
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PerreTouHast MOJIeIb IHEPIETUUECKOTO MPOCTPAHCTBA.

CpaBHUTENBLHOTO aHamu3a Mojekysipraoro mois (COMFA).
CyTb MeTOMa, CTPYKTYpa ucciaeaoBanuii merogom COMFA.
[onsarue nmpobHOTO aroma. Pacuer crepuueckux (Ban-mep-
BAAJIbCOBBIX) M ANIEKTPOCTATUIECKUX (KYIIOHOBCKHUX)
B3aUMO/ICHCTBUI MKy PACCMATPUBAEMBIM COCIMHEHHUEM U
NpOOHBIM aTOMOM. J[OCTOMHCTBA M HEIOCTATKH METO/IA.

CpaBHUTENBHBII aHAIM3 WHIIEKCOB MOJICKYJIIPHOTO MOA00US
(CoMSIA). Orienka MepbI 000U aTOMOB B MOJieKyite. Pacuer
MHJIEKCOB MO00Ms T (PU3UKO-XUMHUYECKUX CBOMCTB.
KoppensuuoHHbIe 3aBUCUMOCTH MEXKy 3HAYSHUSIMU
JICCKPHIITOPOB U OHOJIOTHYECKOI aKTHBHOCTHIO. [[pUMEHEeHHE ATHX
ypaBHEHHH AT pemeHust oOpatHoi 3agaqu. OCHOBHBIE
npenMyIecTBa Merosa 1o cpasHeHnto ¢ COMFA.

Buosnornyeckue HeliponHbie ceTu. McKyccTBeHHbIEe HEHPOHHbIE

Kekc-3a1a4a;

cetu (MHC). TabopaTopHBIC
[onsarue «uckycctBennsie Heiponuble cet (MHC)». Samaum, paboTsr;
pemaemsble ¢ ucnonszoBanueM MHC. Kpatkuit ucropuueckuii pedepatsr;
0030p Bo3HUKHOBeHH Teopun MHC, ananorus OMoJ0ruyecKuMu JIOKJIaibl;
HEHpOHHBIMU ceTAMHU. OCHOBHBIE TIOHATHS. [2, 8] KOMIIJIEKT
Monens Texauueckoro Heiipona. Dnementsl MHC. Apxurtektypa TUTOBBIX 337a4;
HNHC. O6y4yenune MHC. TECT, KOHTPOJIbHAS
MHoOrocioiHsle CeTH NpAMOTro paclpocTpaHeHus. JloCTONHCTBA U 8 paboTta
Henoctatku Metona MTHC. CpaBHeHue HelfpoceTeBOro anropurMa
CO CTAHJapTHBIMHU CTATUCTUYECKUMHU MeToaamHu. IIpiMeHenue
HEWpOCeTEeBBIX arOPUTMOB IS IIOMCKA 3aBUCUMOCTEH «CTPyKTypa-
CBOMCTBO».».
IlepcneKTHBBI NPUMEHEHHUS] METO10B TEOPHH PACIIO3HABAHUS CamocrosTensHoe Kelc-3a1a4a;
o0pa3zoB (TPO) nust npUKIAIHBIX M QYHAAMEHTAJIbHbBIX HU3y4YCHUE nabopaTopHEIE
HAYYHBIX HCCJIe0BAHMIA. PEKOMEHIyeMOH paboTsr;
OcnoBable oHATHS MeToZoB TPO. OTdop mpu3Hakos. [Iporenypa OCHOBHOMH U pedepatsr;
pacro3HaBaHusi  CTPpYKTyp  coenuHenuil.  IlpenBapurenbHas JIONIOJIHUTENLHON JOKJIaJbl;
00paboTKa  HMCXOOHBIX  JaHHBIX. MacmtabupoBanue  H JIUTEPATYPHI, KOMIUIEKT
HOpMaJH3anus, npeoOpa3oBaHus  KJIACTEpPHU3allNH, otoop BBITIOJIHEHHE THIIOBBIX 3a/1a4;
MPU3HAKOB. ANPHOPHBI M AaloCTEPHOPHBIH OTOOp NPHU3HAKOB. nabopaTopHOH TECT, KOHTPOJIbHAS
AJnropuT™M pacdera NPOTHO3UPYIOIIEH CIIOCOOHOCTH OTAEIBHBIX paboThl, MOrOTOBKA pabota
MPU3HAKOB. K 9K3aMEHY
OOyueHne «c yaurenem» u «6e3 yuurens». Llenn u 3agaun 10

HpoLenypsl KilaccupuKanui 00beKToB. MeTo1 ONOPHBIX BEKTOPOB.
Ero cyte. Meron Ommkaiiiero cocena, OCHOBHBIE IOCTOMHCTBA U [1-2, 6, 14-16]

HEJIOCTATKH.
BaiiecoBckas knaccudukanus. [loHsTHE «HAWBHOM
KIacCU(pUKaIMN», ee CBOMCTBA. JIOCTOMHCTBA U HETOCTATKH

OaitecoBckux ceteil. KimacTepHbiii ananms.
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KomnblorepHble cucteMbl, peaausywomue meroasl TPO.
KomnborepHasi cuctema PASS.

MeTomoIoTHs ¥ MIPUHIUITBE padoThI mporpammer PASS.
Haznauenue cuctemsr PASS. Baxureiimme TpeO0OBaHMS K IPOTHO3Y
OMOTIOrMIeCKON aKTUBHOCTH XUMUYECKUX COCTMHEHHH.
OCHOBHBIE COCTaBIISIIOIINE MIEMEHTHI cucTeMsl. [IpencraBnenne
OMOJIOrM4ecKol aKTUBHOCTH.

Onucanne xumuueckoit ctpykrypsl. [Tonsitue MNA-
JeckpunTopoB. basa nanueix u 3Hanuii SARbase. Anropurm
MPOTHO3a OMOJIOTMYECKOM aKTUBHOCTH. Kiaccuueckuit
OaiiecoBckuii moaxo. OCHOBHBIE YpaBHEHUS JUIs pacyeTa
BEPOSITHOCTH NIPOSIBJIEHUS LIEsIeBOro cBoiicTBa. [Ipouenypa
oOyuenwus. HTepIIpeTanus pe3yapTaToB mporao3a PASS.
[IprMeHeHre TPOTHO3a CIEKTPOB OMOIOTUIECKON aKTHBHOCTH
OPTaHWYIECKUX COCTUHEHHH.

KoMnbloTepHasi cucTeMa HCCJIEIOBAHUS CBA3U «CTPYKTYpa —
cBoiictBo» SARD-21.

OcHoBHbIe TporeAypsl u 6s0ku cuctembl SARD-21.0mucanune
aHaIUTHYecKoro 6soka. @OopMUpOBaHKE UCCIEAYEMbIX MACCUBOB
cTpykTyp. IlpencraBnenue CTpyKTypbl XUMHUECKOT'O COSIMHEHHS
Ha s13bIKe (hparMeHTapHbBIX AeCKpUnTopoB. OLeHKa
MH()OPMATUBHOCTH BCEX THIIOB IIPH3HAKOB.

®dopmupoBaHUE MaTEMAaTHIECKOH MOAEH PAacIIO3HABAHUS
MPOTHO3a.

Onmcanue 610Ka KOHCTpyHpoBaHUs. Bri0op 6a30BBIX
CTPYKTYp At Mogudukamu. OnpenesneHne 3JIeMeHTOB CTPOCHNS,
HanOosee OJIaroNpUsATHBIX JUIS MTOCIEAYIOIETo u3aifHa.
Kparkas ucropus co3nanust HHGOPMATMOHHON TEXHOJIOTUH
IIPOrHO3a CBOMCTB OPraHUYECKUX COEAUMHEHUN «MUKPOKOCM.
Onwucanue HHPOPMAITMOHHON TEXHOJIOTHH KOMITBIOTEPHOTO
MIPOTHO3a CBOMCTB OPraHUYEeCKUX COeTUHEHUIN «MUKPOKOCM».
Teoperndeckne 0OCHOBBI HHPOPMAIIMOHHOM TEXHOJIOTHH
«Muxpokocm». Konneniust. O0yuatomue Beibopku. Onucanue
CTPYKTYpbI coeinHeHnH. THITBI HCIIONB3YyEeMBIX
JECKPHUIITOPOB.MeTO bl MPOTHO3a OMOJIOTUYECKON aKTUBHOCTH B
pamKax AaHHOU cucTeMbl. CTpaTeruy NpOrHo3a aKTUBHOCTH.
[IpuMeps! 3KCIIEpUMEHTANBHBIX UCCIEI0BAHUN, HITIOCTPUPYIOILUE
BO3MOKHOCTH MH(OPMAIIHOHHONW TEXHOJIOTHH ITPOTHO3a CBOMCTB
OpPTraHUYECKUX COEAMHEHUN «MHKpPOKOCMY.

12

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

11

JIOKMHI U pauMOHAJILHBIH IU32iiH BelleCTB — HHTHOUTOPOB
(pepMeHTOB M MPOTEHHOB.

Wneonorus Metona u BapuaHThL. AJITOPUTMEI TOKUHTA.
[Ipunoxenne K MOUCKY 3PPEKTHBHBIX HHI'HONTOPOB Pa3IHIHBIX

CaMocCTosATENbHOE
H3ydeHHe
peKOMeHIyeMOi
OCHOBHOU U
JOTIOJIHUTEIBHOMN
JTUTEPATypPHL,
BBIMTOJTHEHHE
JTabopaTopHOU
paboThl, MOATOTOBKA
K 9K3aMEHY

KeHc-3a1a4a;
nabopaTtopHbIe
paboTHI;
pedepatsr;
JTOKITAJIbI;
KOMILIEKT
TUIIOBBIX 32134,
TECT, KOHTPOJIbHAS
pabora

Kelic-3a1a4a;
nabopaTopHbIE
paboTsr;

pedepatsr;
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(dhepmenToB. OnMicanue UACOIOTHH pa3padOTKH HOBBIX
JIEKapCTBEHHBIX CPE/ICTB B COBPEMEHHOM Mupe. PerieHne
NpaKTHYECKUX 3a/1a4 C UCII0JIb30BaHUEM mporpaMmsl AutoDock.
MornekysipHast AuHaMuka. OCHOBHbIC TIOHATHHS U 0a30BbIe
MPUHIUIIB MOJICKYJIIPHOW IMHAMUKH, €€ LS U 33a4H B
MOJICKYJIIPHOM MOJICIIMPOBAHUH. TEpMOCTAThI B MOJICKYJISIPHOM

JOKJIaJIBI;
KOMIUIEKT
THIIOBBIX 3aJ1ay;
TECT, KOHTPOJIbHAS
pabota

JMHAMUKe. PellleHne npakTHYeckux 3a1ad ¢ UCMOJIb30BaHUEM 8 14,8 [1-2, 6-8, 12-16]
nporpammbl NAMD. 2
Bcero yacos: 16 24 102,8
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