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l. Iean 1 32724y TUCHUTLIHHBI

Heasb: M3yuyuTh M OCBOUTH Ha TPAKTUKE OCHOBHBIC NPUHIMIBI M KOHIEHIUU
UCClIeIOBaHUsl OHMONOIUMEPOB C HUCHOJb30BaHUEM (UBUKO-XUMHUYECKHUX, MOJEKYISIPHO-
OMOIOTNYECKUX ¥ OMOMH(OPMAITMOHHBIX METOJIOB.

3agaun:

e [lomyynTh NpaKTHYECKUIl OIBIT HCHOJIB30BAHUS (DU3UKO-XMMUYECKHUX, MOJIEKYISIPHO-
Oouonornyecknux M OMOMH(OPMAIIMOHHBIX METOJOB JUIS HCCIIEAOBAaHUS OMOIIOTHYECKUX
MaKpOMOJIEKYJ — OeJika U HYKJIEMHOBBIX KUCJIOT;

e JlaTh mpeACTaBIEHHE O POJM 3TUX METOAOB B COBPEMEHHOH €CTECTBEHHO-HAY4HOM
METOOJIOTHH;

e 1I3yyuTh OCHOBHBIE METOJbI U MOAXOJbI, HCHOJb3yeMble sl BbIICICHHUS, OUYMUCTKU,
paszzeneHus U uIeHTU(UKAIUU OMOMOJIEKYIT,

® U3YYUTh MPHUHLIUIBI TIOCTAHOBKM OKCIIEPUMEHTa M TEOPETUYECKOH 00paboTKm
pe3yNIbTaTOB UCCIEI0BAHUI;

® O03HAaKOMHUTHCS C MPUHIMIHAATBHBIMA OCOOCHHOCTAMU OMOXMMHUYECKOTO U MOJIEKYJISIPHO-
OMOJIOrMYECKOT0 aHAJIN3a PEATTbHBIX OUOJIOTHYECKUX O0BEKTOB;

®  OCBOHTH METOJbI OMOMH(POPMATHKH, BKIIOUAsi pabOTy C MOJIEKYJIIPHBIMU 0a3aMU JaHHBIX,
BBIPAaBHUBAHUE MOCIEAOBATEIHHOCTEH U MOJNIEKYIISIPHYIO BU3YAIH3AIUIO;

®  U3YYUTH BO3MOXKHOCTH MPUIIOKESHUS METOI0B MH(POPMALIMOHHON OMOJIOTHH, B TOM YHCIIE,
TEOPETUYECKOTO  aHajh3a H  KOMIBIOTEPHOTO  MOJCIMPOBAHHS, K  PEIICHHIO
byHIaMEHTAbHBIX U TMPUKIAJAHBIX MPOOJIEM COBPEMEHHOW OHOJIOTUH, MEAMIIMHBI,
(dhapMaKkoJIOTHUH U SKOJIOTHH.

1. MECTO JUCOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas qucnurmmraa b1.B.JIB.1.7.18 «bonbIioi mpakTuKyM 1Mo PU3UKO-XUMHYECKOM
Ouonornu M  OWUOTEXHOJOTMU» OTHOCUTCS K 4YacTH, (OpMUPYyeMOH  ydacTHHKaMHU
00pa3oBaTelIbHBIX OTHOIICHUH 00s3aTeNbHOM yacTu. M3yuaercs Ha 3 Kypce (1ecToit cemectp) u
4 xypce (cenpmoit cemecTp).

2.2. ]1na u3y4eHus TaHHOW yu9eOHOM AMCIUTUIMHBI HEOOXOJMBI 3HAHUS, YMEHHSI U HABBIKH,
dbopmupyeMBble MPEIIIECTBYIONMMH TUCIUITIMHAMU OakanaBpuara («MareMaTukay, «XuMus»,
«O0mast ouonorus», «buoxumusy, «MonekynsapHas Oouonorus», «MoJekyaspHas TeHETHKA,
«DPU3NKO-XUMHUECKUE METOAbl B Ouojorun», «MaTemMaTuyeckue MeTOJbl B OMOJIOTHUNY,
«MHpopmaTrka U HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUNY).

2.3. Ilepedyenp mocneayromux y4eOHBIX JUCLUIUINH, Ui KOTOPBIX HEOOXOIUMbI 3HAHMS,
YMEHMsSI M HaBBIKM, (opMHpyeMble AaHHOW y4yeOHOW JTUCHUIUIMHON: «buoTexHoIorus»,
«['eHOMHBIE M TIOCTT€HOMHBIE TEXHOJOTHM», «MojJenupoBaHue U MPOrpaMMHpPOBAHUE
ouomnporeccoBy, «CoBpeMEeHHbIE OMOMETUIIMHCKIE TEXHOIOTUNY, BhimojHeHne BKP.

I1l.  TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCIUAIIJIMHBI

[Ipouiecc ocBoeHMS NUCHUUIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIETEHIIMH B
coorBerctBU ¢ ®I'OC BO u OIl BO mo nanHomy HampasieHuto noxaroroku 06.03.01
«buonorus»:

I1IK-1: CnocobOeH ucnonb30BaTh 0a30BbIE TEOPETHYECKHWE 3HAHUS O pPa3HOOOpasuwu,
CTPYKTYpHOU opraHu3anuy, pyHKIHOHUPOBAHUU OMOJIOTUYECKUX CHUCTEM U OCOOEHHOCTSX HX
B3aUMOJICUCTBUS C OKPYIKAIOILEH CPELoM.

[TIK-2: CriocobeH nmpuMeHsTh Ha TIPAKTUKE OCHOBHBIE METOJIbI M CPEICTBA MCCIICTOBAHUI
OMOJIOTUYECKUX 00BEKTOB, BHIOMPATh METO/IbI UCCIICAOBAHMS B COOTBETCTBHHU C TOCTaBICHHBIMU
3aJa4aMu



I1K-3: Cnioco0eH ocyIecTBIATh HAYYHO-HCCIIE0BATEICKYIO I TEIbHOCTD MO PEIICHUI0
(byHAaMEHTaIbHBIX U NPUKJIAJHBIX 33/1a4 B 0071aCTH OMOJIOTHH U CMEXHBIX JUCLUIUIKH.

IlepeyeHb MJIaHMPYeMBbIX Pe3yJIbTATOB 00y4eHH s MO JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUs] KOMIIETEeHIU

Komnerenuus

NHaukaTopbl KoMNeTeHuii

Pe3yabTaThl 00yUeHHs

TIK-1

Cnoco0OeH MCII0Ib30BaTh
0a30BbIE TCOPETHUICCKIE
3HaHUs 0 Pa3HOOOpasuwy,
CTPYKTYPHOW OpraHU3alluH,
(GYHKITHOHUPOBAHUH
OMOJIOTMYECKUX CUCTEM M
0COOEHHOCTSIX X
B3aMMOJCHUCTBHS C
OKpY>Karollel cpenou.

WK nx 11
Hcnonw3yet 3HaHUS 0
pa3HOOOpa3uH OPraHU3MOB, UX
CTpOcHHH, (PU3NOJIOTHUH,
MeTaboJIn3Me, TCHETHKE,
CHUCTEMAaTHKE, 9KOJIOTHH, a TAKKE
UX OMOTEXHOJIOTHICCKOM
MIOTCHIIUANIE JUIS PEIICHUS
MpO(UIHHBIX HAYIHO-
HCCIIeI0BATEIbCKUX U
IIPON3BOJACTBCHHBIX 3a1a4

3HaTh: OCHOBHBIE ITPUHIUIIBI, TEOPUH U
3aKOHBI, JISKAIMEe B OCHOBE METOJIOB
OnonH(GOPMATUKHA 1 OMOMHKEHEPUH
YMeThb: UCTIONB30BaTh 3HAHUS (PU3HKO-
XUMUYECKOH OHONOTHY 11 00BSICHEHHUS
Ba)KHEUTIIHUX MPOIIECCOB, TPOTEKAIOIINX B
JKHUBBIX OPraHU3Max

Brnanets: HaBbikaMu paboThI ¢
aHAIMTUYECKON MPUOOPHOI 6a30ii 1
TEOPETUUCCKUMH METOIAMH

HJIK nx 12
IIpuMmensieT cucTeMHBbIN noaxoxn
JUTSL pa3pabOTKK U IPOBEACHUS
Hay4YHOTO JKCIIEPUMEHTA

3HaTh: ClIOCOOBI IPUTOTOBIICHUS
HEOOXOANMBIX JUTS HCCIIETOBAHMM
PEaKTHUBOB M MHBIX PACXOIHBIX
MaTepHaioB

YMeTh: yCTaHABIUBATH CBSA3U MEXKIY
METOJIaMH{ HCCIIEIOBAaHMS, CTPYKTYPOil 1
CBOWCTBaMHU OHOTIOINMEPOB

Bnagers: MeTogamu Qusmko-
XMMHYECKOTO M MaTeMaTHIECKOTO
OITMCaHMs TPOLIECCOB B3aMMOICHCTBUI
BEIIIECTBA, DHEPTUH U HH(OpMAIINH B
OMOJIOTMYECKHX CUCTEMAX.

1IK-2

CriocobeH nNprUMeHSTh Ha
MIPAKTHKE OCHOBHBIC METOIbI
U CPEJICTBA UCCIICIOBAHUI
OMOJIOTHYECKUX 00BEKTOB,
BBIOUPATH METOIBI
HCCJIEI0OBAHHNS B
COOTBETCTBHH C
MMOCTaBJICHHBIMH 3a1a4aMU

UK k21
[IpumensieT nosieBsle U
71a00paTOPHBIE METOTBI
HCCIIEI0BaHUs ONOOTMYECKIX
00BEKTOB € UCIIOJIB30BAHUEM
COBPEMEHHOT0 000pYIOBaHUS B
COOTBETCTBHH C MOCTaBJICHHBIMU
3aJayamMu

3HaTh:  OCHOBHBIE  ammapaTHble U
pOTrpaMMHBIE CPENICTBA, UCTIONIL3YEMBIC B
MOJIEKYJISPHO-OMOJIOT MYECKUX u
OMOMH(OPMAMOHHBIX HCCIICTOBAHUAX
YMeTh: paboTaTh C OCHOBHBIMH THIIAMH
npruOOPOB, UCTIONB3YEMBIX B
MOJIEKYJISIPHO-OMOJIOTHYECKOM H
OMOXMMHYECKOM aHAIN3e

Biiajieth: TEeXHUKOM BBIMOJHEHHUS
OCHOBHBIX aHATUTUYECKUX OTEPAIHii TIPH
MIPOBEICHUH MOJICKYJISIPHO-
OHMOJIOTUYECKUX U OMOMH(POPMAITIOHHBIX
HCCIENOBAHUI

HJIK nx 2.2
[IpoBoaut ananm3 u
TeopeTHIeCcKoe 0000IIeHe
HAy4YHBIX JIAHHBIX, IPUMEHSET Ha
MIPaKTHKE METObI 00pabOTKH
3KCIIEPUMEHTAIbHBIX JaHHBIX,
BKJIIOYAs OLIEHKY JIOCTOBEPHOCTH
PE3yNIbTaTOB U
ononHpopMaTrIecKue
AJITOPUTMBbI; 3HACT HOPMATHBHBIC
JIOKYMEHTBI TI0 OpTaHU3aIid U
TEXHHUKE 0€301MacCHOCTH PadoT U
MIPUHIIUAIIBI COCTABICHHUS
OTYETHOCTH

3HaThb: CYIIHOCTb OCBAWBACMbIX METOHOB,
0COOEHHOCTH ux MIPUMCHCHUA B

COBPEMEHHBIX OHMOJIOTHYECKUX
HCCIEI0OBAaHUIX
VYMeTh: BBIIIOJIHSTD HUCXOJIHBIC

BBIYUCIICHHSI, TPOW3BOAUTH PACUETHI 10
pe3yiabpTaTaM JKCIIEpPUMEHTa, MPOBOIUTH

CTaTUCTUYECKYIO 00paboTKy
IKCTIEPUMEHTAIBHBIX JaHHBIX

Bnaners: HaBBIKAMH paboThI c
XUMHYECKUMH peareHTamMu u

AHAJIUTUYCCKHUMU HpI/I60paMI/I




TIK-3

Croco6eH oCyIIeCTBIISATh
HAyYHO-UCCIIE0BATEIBCKYIO
JICSATEIILHOCTD 10 PEIICHUIO
(byHIaMEHTATBHBIX U
MIPHUKIIAIHBIX 327139 B
00J1acTH OMOJIOTHH U
CMEXKHBIX JUCLUILINH

UK nx3a
3HaET NEePCIICKTUBEI
MEKTUCITUTUTHHAPHBIX
HUCCJIEOBAHUN, OCHOBHBIE
MOHATHS, UAEH, TOCTIKEHUS U
COBpPEMEHHbBIE HaIIPaBJIEHUS
Pa3BUTHS OMOJIOTHH, OCHOBHBIE
METOAO0JIOTUYECKUE TTOIXO/IBI U
METO/JIbl PEIICHUS 3a/1a4 110
TEMAaTHUKE HAYYHBIX UCCIICIOBAaHUI

3HaTh: MPUHIUIBI BEJICHUS U CTPYKTYPY
7Ta00paTOPHBIX KypHAJIOB, OCOOCHHOCTH
COCTaBJICHMSI ~ OTYETOB M  OLIEHKH
JIOCTOBEPHOCTHU PE3YJIbTATOB.

YMeTh: GopMyIUpoOBaTh NN U 3aJa4d
HCCIICI0OBAHNH, BbIOUPATh aICKBATHBIC
TEOPETHUYECKUE U SMIUPUICCKUEC METOJBI
i (hopMyTUpOBaTH BBIBOJIBI o
pe3yabTaTaM HCCICOBaHUS B paMKax
MMOCTABJIEHHBIX 33144

Bnagers: HaBbIKaMu pabOTHI C
OMOJIOrHYeCKUMH 0a3aMy JaHHBIX U
00CITY)KUBAIOIIUMH WX TIPUIIOKECHUSIMU

HJIK k32
YMeeT UCIoab30BaTh B
npoeccnoHaTbHON
JIESITEIbHOCTH COBPEMCHHBIC
MPEJICTABJICHHUS O MPOIECCcax
KU3HEICITeTLHOCTH Ha BCEX
YPOBHSX OpraHHU3aIiH
OHOJIOTHYECKHUX CHUCTEM,
MIPaBUIIBHO CTABUTH 331391
HCCIIeA0OBaHMsI, 000CHOBBIBATh
aKTyaJIbHOCTh, HOBU3HY,
TEOPETHUECKYIO U ITPAKTHUECKYIO
3HAYMMOCTb UCCJICIOBAHMUS,
BBIOMpATh U IPUMECHSATh
KJIACCUYECKHUE U COBPEMEHHBIC
METO/IbI, TPOTHO3UPOBATH
MIEPCTIEKTHBHI NaTbHEUIITIX
HUCCIIEIOBAHUN

3HaTh: HOBEHIIINE JOCTHKECHUSI B 00IaCTH
OMonHXeHepHr 1 OMOUH(OPMATHKH U
MIEPCIIEKTHBHI X MPAKTUIECKOTO U
TEOPETUIECKOTO UCTIONIb30BAHUSI.

YMeThb: OpraHu30BbIBATH IOUCK
nH(popMaluu B 0a3ax TaHHBIX U
HCIIONTE30BaTh BO3MOXKHOCTH
POTPaMMHBIX CPEACTB M CETEBBIX
TEXHOJIOTHIA JJIS MOJIEKYJISPHO-
OHMOJIOTHYECKUX HCCIIEIOBAaHUN

Bnaners: HaBbIkaMu paboTHI ¢ HAYYHOU U
yueOHOI TUTepaTypOi




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM TUCHHUILIMHBI COCTABJIfACT 8 3a4eTHHIX eTUHHIbI, 288 yacos.

W3 HUX peanu3yeTcs ¢ MCIOJIb30BAaHUEM JJICKTPOHHOTO OOYUYCHHS M JMCTAHIIMOHHBIX 00pa30oBaTelbHBIX TeXHOJOrui He MeHee 20% 4JacoB OT
ayautopHoii pabotsr (40 yaco)

®opMa NIPOMEKYTOUYHOM ATTECTAIUN: 3a4eT.

4.1 CopepxxaHue QUCHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3aen aucuMIIMHbI/ TEMA g Bunpl yue6HO# paboTHI, dopma TeKyIIero
/" $ | BKIIIOYAs CAMOCTOSITCIBHYIO paboTy oOyJarommxcs , | KOHTPOJIS
= E MPAaKTUYECKYIO TIOATOTOBKY U TPYIOEMKOCTb ycneBaemMocTu/
2 S (B yacax) dopma
o g MPOMEKYTOYHOM
5 g, KonTakTHas pabora mpermoaaBaTess ¢ =
= o 2 arrecTanuu
=) o0y4armuMucs =
& 2w ) (o cemecTpam)
=S & =
>t = - -
ol « = 3 S
5 : ; ; Jlekuust | Cemunap/ KoncyabTanus 58
g = = = IpakTHYeckoe, g s
E 3 o = JadopaTopHoe ‘-'% o
S ®
SN = = 3ansaTne/ S
1 2 3 4 5 6 7 8 9 10

Pasnea 1. beakn

1 Jlaboparopnas padora Ne 1.
KonmuecTBeHHOe onpeneneHue Genka 6 | 16,5 16 0,5
METOJIOM ONTHYECKON CIIEKTPOCKOMUH

KoHTpoIbHBIE BOIIPOCHI
3amura oTYeTa

2 JlaboparopHas pabora Ne 2.
®pakIroHupoBaHue OeIKa METOI0M 6 | 16,5 16 0,5
JPOOHOTO OCAKICHHUS

KoHTposIbHBIE BOIIPOCHI
3amuTa oT4era

3 JlaboparopHnas padora Ne 3.
Ob6ecconmBanue O0elKa METOIOM Iellb- 6 | 16,5 16 0,5
¢bunpTpau

KonTtposnbHbIe BOITPOCHI
3armra oTyeTa




4 Jlaboparopnas padora Ne 4. Dnexkrpodopes 165 16 05 KonTtposbHbIE BOITPOCHI
OenKa B TOJIMAKPUIIAMHUTHOM Tejie ’ ’ 3amura oT4eTa
5 JlaboparopHas padota Ne 5. [Touck GenkoB
B 0aHKe JaHHBIX U BU3yaJIH3alus 17 16 1 KonTtposnbHbIe BOIpOCH
CTPYKTYPbI MOJIEKYJIbI C TIOMOIIIBIO 3amurTa oT4yera
NPUKJIAIHBIX IPOrPaMM
6 JlaGopatophas pabota Ne 6. BeipaBHuBanue
N KontposbHbIe BOITPOCHI
nocienoBarenbHocTell 6enkoB. Pabora ¢ 17 16 1
3amuTa oT4era
oubmorpaduueckumMu 6azaMu JaHHBIX
Pazpnen 2. Hyk/ienHOBBIEC KHCJIOTHI
7 JlaGopatopnas pabota Ne 7. Beinenenue
o KoHTponbHbIE BOIIPOCHI
reHoMHo# JIHK u3 n3zonmupoBaHHBIX 18 12 6
3amuTa oT4era
KYJIBTYP MUKPOOPTaHU3MOB
8 Jlaboparopnas padora Ne 8. Brinenenue
KonTtposbHbIe BOIPOCH
HYKJICMHOBBIX KHCJIOT U3 CMEIIaHHBIX 20 12 8
o 3amura oT4era
MUKPOOHBIX acCOIUAIIHIA
9 JlaGopatophas padota Ne 9. Beienenue 22 14 8 KonTposbHbIe BOIPOCH
mwiazmugHon JJHK 3arura oT4yeTa
10 | JIaGoparopnas padora Ne 10.
KoHTponbHbIE BOIIPOCHI
DnexTpodope3 HyKICHHOBBIX KUCIIOT B 22 14 8
3arura oT4yeTa
arapo3HOM reje
11 | JIabopatopuas padota Ne 11. Pyunas
KOppPEKTHUPOBKa (paiiyia ¢ XpoMaTorpaMmmoi 22 14 8 KontposnbHble BOITPOCHI
Y TIOCJIEIOBATELHOCTHIO B TPOrpaMMe 3amuTa oT4era
BioEdit
12 | JIabopatopnas padota Ne 12.
< KoHTponbHbIE BOIIPOCHI
CpaBHUTENBbHBIN aHAIU3 HYKJICOTUIHBIX 22 14 8
o 3amuTa oT4era
MOCJIEIOBATEIBHOCTEH.
13 | Jlabopatopuas pabota Ne 13.
. KoHTtposbHbIe BOIPOCH
BrIpaBHMBaHHE NIOCIEN0BATENBHOCTEN B 22 14 8
3amura oTUeTa
nporpamme ClustalX.
14 | Jlabopatopuas pabota Ne 14.
o KoHTposibHBIE BOIIPOCHI
®duoreHeTHIECKUN aHaTN3 HYKICOTUTHBIX 22 14 8

HOCHCHOB&TGHLHOCTCﬁ.

3amumra oTdera




4.2 TlnaH BHeayTUTOPHOI CaMOCTOSITEIbHOI PA00THI 00y4aIOIMXCS MO TUCHHILINHE

VYuebHo-
CamocrosiTenbHas paboTa 00ydaroImmxcs O1eHOYHOE CPEICTBO METOMYECKOE
Cemectp Hazpanue paznena, TeMbl obecrieueHue
Bun camocrosaTenpHOM Cpoku TpynoeMKocTb CaMOCTOSTEILHOM
paboTsI BBITIOJIHEHUSI (uac.) paboTEI
Pa3ned 1. beaku
6 TaGopatopHas paGota Ne 1. IToaroToBka K ornpocy 1-2 05 KoHTtpoinbHbIE BOTPOCHI Pasnen 5 a-r
IToaroroBka oTyera OtyeT o nab. pabote
6  |JlabopaTtopHas pabota Ne 2. - «- 3-4 0,5 - «- - «-
6 |/IaGoparopnas pabota Ne 3. - «- 5-7 0,5 - «- - «-
6 |/IaGoparopnas pabota Ne 4. - «- 8-10 0,5 - «- - -
6 |/laGoparopnas paGota Ne 5. - «- 11-13 1 - «- - «-
6 |/laGoparopnas paGota Ne 6. - «- 14-16 1 - «- - «-
Paznen 2. HykjienHOBBIE KHCJIOTHI -« -
7  |JlaGoparopnas pabota Ne 7. - «- 1-2 6 - - - -
7  |JlaGoparopnas pabota Ne 8. - «- 3-4 8 - «- - «-
7  |Jlaboparopnas paGota Ne 9. - «- 5-6 8 - «- - «-
7 |JlaGoparopnas pa6ota Ne 10. - «- 7-8 8 - «- - «-
7 |Jlabopatopnas paborta Ne 11. - «- 9-10 8 - «- - «-
7 |Jlabopatopnas pabora Ne 12. - «- 11-13 8 - «- - «-
7  |JlaGoparopnas pabora Ne 13. - «- 14-16 8 -« - - «-
7  |JlaGoparopnas pabota Ne 14. - «- 17-18 8 - «- - «-

OO0t 00beM CaMOCTOSITENILHOM paboThl O AUCIHIIINHE (Yac) — 66

N3 Hux o0bem camMoCTOSITEIbHOW PadoThl C HCNOJb30BAHHEM 3JIEKTPOHHOIO

00y4eHHsI M THCTAHIHOHHBIX 00Pa30BaTEJbLHBIX TEXHOJIOTHIA (dac) - 66




4.3 Coaep:xaHue y4eOHOro MaTepuaa

Pasnen 1. beakn

JlaGoparopnass paGora Ne 1. KouunvecTBeHHOe ompenejeHue 0ejKa MeTOIOM
ONTHYECKOM CIIEKTPOCKONMUH

3aKOHOMEPHOCTH B3aMMOJICHCTBHUS BEIIECTBA C 3JIEKTPOMAarHUTHOW BOJIHOH. AOcopOIus
AJIGKTPOMArHUTHOM BOJIHBI MOJIEKYJOW BemiecTBa. 3akoH Jlambepra — bapa. MomnspHsiid
KodhduuueHT SKCTUHKIMH. OnThyeckas IUIOTHOCTh. llpakThueckoe mNpuUMEHEHHE 3aKOHa
Jlam6epra-bapa. KanubpoBounas npsiMasi u ypaBHeHuUe JIMHEeWHOU perpeccun. Meton Jloypu. Meron
Kunrcnes-Bekcennbayma (OuyperoBas peakius). CrnektpodoroMeTpudeckuid Metoi, ¢opmyra
Kansbkapa.

[ToaroroBka k pabore GHOTOIEKTPOKATOPUMETPA U MOPIOK padoThl Ha HeM. [locTpoenue
KanmuOpoBouHoro rpaduxa. Pacuer mnapamerpoB KanuOpoBouHON mpsmoil. OnpeneneHue
KOHIIEHTpaluu Oenka B pacTBope. Pacyer oOmiero xommuuectBa Oenka. CTaTHCTHYECKas OLIEHKA
JTOCTOBEPHOCTH PE3yIbTaToB n3Mepenuit. Oopmienue oTaera.

JlaboparopHasi paGora Ne 2. ®pakuiuoHUpPOBaHMe 0eJIKa METO0M APOOHOI0 OCAKACHUS

BricanuBanme Kak METOJI OYMCTKHU | BhIIEIEHUS Oenka. JloCTOMHCTBA METO/1a ¥ TPAHMIIBI €r0
MPUMEHUMOCTH. MolekynsapHble MexaHu3Mbl BbicanuBaHus. Psag [odwmelicrepa. daxTopsl,
OTIpeIEIIAIONIE PACTBOPUMOCTD Oelika: TemiepaTypa, pH, ucxoaHas KoHIeHTpanus Oesika, HOHHAs
cuia pactBopa. @opmyna pacuera noHHou cuibl. Coocaxkaenue. [Ipobnema nmotepu neneBoro Oemnka,
BBI3BAHHOI COOCAKIEHUEM. DKCTPAKIIMOHHOE BhICAJIMBAHUE, €T0 OCOOEHHOCTH.

Pacyer  koHueHTpammii  cynbdara  aMMOHHUS, HEOOXOAUMBIX AN JPOOHOrO
dpakuonupoBanws 6enka. [Ipurorosnenue pabounx pactBopoB. OnpenereHrne 00Iero KOJImIecTBa
OerKa B UCXOAHOM pacTBope. J{poGHoe ocaxieHe Oenka cepueil KOHIeHTpalui cyab(paTra aMMOHHUS
IM (25%); 1,6 M (40%); 2,4 M (60%); 3,2 M (80%). OmpenencHue coaepkaHusi Oelika B
nosyueHHBIX (pakuusax. Pacuer Gamanca Oenmka MeXAy MCXOJHBIM PAaCTBOPOM M TMOTYYSHHBIMHU
dpakuusmu. OdopmiieHre oTyera.

Jladoparopnasi padora Ne 3. OGeccosimBanune 0esika MeTOAOM reJib-GuibTpanun

Xpomarorpapuss — oOmMNA OpUHLKI MeToja. Buapl Xxpomarorpaguu 1o arperaTHOMy
COCTOSIHMIO (a3, B 3aBUCHUMOCTH OT MEXaHM3Ma pa3JelIeHUs] U ammnapaTrypHoro oghopMIieHus.
[IpuHuMn pa3feneHuss cMece MOJIEKYJ METOAOM Teib-lipoHukaromei xpomarorpapuu (I'TIX).
OcnoBuble noHsATHs ['TIX: koadduuneHT pacnpeneneHus, 00beM II0MPOBAHNUS, PA3HOCTh 00HEMOB
BBIXOJA.

HaOyxanue u oTrmyuuBaHHMe cedagekca. 3alolHEHUE KOJIOHKH. YJalleHHe W3 KOJIOHKH
xyopuga Hatpus. llpuroroBneHue paboyero pactBopa Oenka (aabOyMHUH) W XJIOpHUJA HATPHSL.
BBenenne pabouero pactBopa B KOJOHKY. OitoupoBaHue u cb6op ¢pakumil. OmnpeneneHue
comepkanusi Oenka Bo ¢pakuusix. Pacuer OamaHca Oenka MeXAy HCXOIHBIM pacTBOPOM U
noJilydeHHbIMU (pakuusmMu. OnpezneneHue coaepkaHus xjuopuaa Bo ¢pakuuax. OnpexneneHue
BHYTPEHHETO 00BheMa BOJIbI, 00beMa BbIX0/1a ¥ KO PuItmeHTa pacnpeaeaeHus! sl XJI0puaa HaTpHsl.
Odopmrnenue oTdera.

Jladoparopnasi padora Ne 4. Jiekrpodope3 6ejika B OJTUAKPUIAMUTHOM TeJie.

Teopust snektpodopesa. Bunmbl snmekrpodopesa: ¢ MOABMKHON TpaHUIEH, 30HAIBHBIH,
HenpephIBHBIA. DnekTpodope3s Ha Oymare, renb-anekTpodopes3. THUIMBI HCHONB3YEMBIX TeJei:
MOJIMAKPUIIAMHUIHBIA M arapo3Hblil. DiekTpodope3 B IEHATYPHPYIOMHMX YcioBusx — SDS-
anekTpodopes. PU3NKO-XUMHUYECKHE MEXaHU3Mbl KOHUEHTPUPOBaHUS Oelka MpU 30HATBHOM
anekTpogopese. McnonpzoBanue snextpodopesa Uit pa3aeaeHus U uIeHTU(UKauu OeKoB.

[ToaroToBka k paboTe KaMepsl s AneKTpodopesa u mopsaaok padboTel ¢ He. [ToakmoueHne
KaMmepsl K Osioky nutanus. [IpaBuna BerOOpa 3HaYCHHUN HAMpPsHKEHUS (CHIIBI TOKA) MPU MPOBEICHUU
anekTpodopesa. IlpuroroBneHrne HEOOXOAMMBIX MaTEpHaOB M PEAKTHBOB: aKpUJIaAMUJ,
MeTHiIeHOucakpuaamMu, OydepHsie pacTBOPHI (NIEKTPOAHBIH Oydep, Oydep s 06pa3ioB u reneii),
TEME]l, nepcynbdar xamus, noaemicyinbdar HaTpusl, Kpacutenu (kymaccu U Opom¢eHOIOBBIN
cunuii). [IpuroroBnenrne OETKOBBIX 00pa3LoOB IS AMEKTpodope3a — MapKEpHBIE U HCCIeIyeMble



Oenku. 3anMBKa M TOJIMMEpH3alMs KOHIEHTPUPYIOIIETo M paszjaensomero reneil. Hanecenue
o0pa3oB Ha reib. 3aquBKa 3nekTpoaHoro Oydepa. IlpoBeaenue anekrpodopesa. Dukcauus u
oKpacka anekrpodoperpammbl. OTMBIBKA TeJIs U IPOTOKOJIMPOBAHUE PE3YIBTATOB AIIEKTpodopesa.
Odopmrenue oTuera.

Jladoparopuasi paGora Ne 5. Ilouck OenkoB B 0OaHKe JAHHBIX W BHU3yaJu3anus
CTPYKTYPBI MOJIEKYJIBI € IOMOIIbI0 MPUKJIATHBIX IPOrPamMM

Wnentuduxanms opraHu3MOB ¢ TIOMOIIbIO OEIKOBBIX MocienoBareabHocTel. Ilonck 6enkoB
B 0asze mamneix UNiProtKB. 3amonmnenne ¢opmbl ommcanus Ocnka. Busyanmsanus OelIKOBBIX
MOJIEKYJl ¢ momouibto nporpammbl RasMol. Pabora ¢ PDB-gaitnom. Busyanuzamnusi Moniekyn ¢
nomoineio mporpaMmmel ACD ChemSketch. M3o6paxenue ctpykrypsl aMmuHOKUCITOT. OdopmicHme
oT4Yera.

JlaGoparopHasi pabGora Ne 6. BoipaBHuBaHue 1nocJieoBarejibHOCcTel OeakoB. Padora ¢
ondbauorpagpuyeckuMu 6a3amMm JaHHBIX.

[TonsiTe paccTOSHHUSI MEXIY MOCIEAOBATEIbHOCTIMYU, CYET BBIPABHUBAHUS, AITOPUTM
BEIpaBHHBaHMs. BuIbl BbhIpaBHUBaHUS OuomnosumepoB. OOIacTh NPUMEHEHHUS BBIPABHUBAHUS
nocneaoBareIbHOCTeH. BripaBHUBaHUE MMOCIIENOBAaTEIbHOCTEH ¢ MOMOIIbI0 Tporpammbel BLAST.
Anroputm pabotsl nporpammel. Kapra gokansHoro cxoncrsa. [Toruck 6enmka mo ero roMosory.

[MTouck nndopmanuu B oubnuorpaduyeckux 6azax maHHbX. Pabora ¢ cucremamu PubMed u
elibrary. Pabora ¢ my0Onukanusimu onpezeieHHon HanpasieHHocTH. OdopmiieHre oTyeTa.

Pa3pnen 2. Hyk/ienHOBBIE KHCJIOTHI

JlabopaTopnasi pa6ora Ne 7. Beinesnnenue renomuoii JIHK u3 nzoMpoBaHHBIX KYJIbTYP
MHMKPOOPTaHNU3MOB

Pabora ¢ mMukponumnerkamu, mnpaBuia padoOTHl C OMOJOTHUYECKUM MAaTEpUATIOM M TEXHHUKA
6e3onacHoctu. Pabora ¢ BopTekcoM M LEHTpU(yroil: mMOPSIOK U mOpaBuia padoTH,
ypaBHOBEIIMBAaHUE TTPOOUPOK.

[TpurotoBnenne peareHToB. JIM3UC KiI€TOUHOM cycneH3uu. JleHarypaiusi O€NKOB U
nonucaxapunoB. OcakIeHHe HYKICHMHOBBIX KHCJIOT. PacTBOpeHHE HYKJIEMHOBBIX KHCIIOT.
Odopmrenne oTuera.

Jladoparopnasi pabdora Ne 8. BbigejieHue HYKJIEHMHOBBIX KHCJIOT H3 CMENIAHHBIX
MHKPOOHBIX aCCOIHALNI

Hab6opsr s Beigenenust [JHK wnu JTHK/PHK, mns ounctku JJHK wnu TTHP-npoaykToB.
Jluzuc KIeTOYHOW CYCNEeH3WH U JeHATypalus OCNKOB U MONMCAXapUAOB. DKCTpaKUUsi OENKOB U
MOJIMCaxXapua0B. DKCTPAKIINSA HYKIEMHOBBIX KUCIOT. OdopMieHue oTyera.

Jlaboparopnasi padora Ne 9. Beigesienue ninasmuanoii JITHK

buonornueass ponp mnasmua. 3HaUYEHWE TUTa3MHUI B OMOWH)KXEHEPUU M OMOTEXHOJIOTHH.
[TpuroroBnenue pacTBopoB. JIM3HMC KJIETOYHON CYCHEH3MM M JAEHaTypauus OelKoB. YjaajeHue
xpomocomuoi JIHK. Ocaxnenne mmazmuanoit JJHK. Pacmennenne TPHK u octatkoB pubocomHoi
PHK. Odopmnenue oryera.

Jladoparopnasi padora Ne 10. DiiekTpoope3 HYKIEHHOBBIX KHCJIOT B arapo3HOM reJie

OcobeHHOoCTH 3IeKTpodope3a HYKIECHMHOBBIX KHCHIOT. [IpuroroBieHue pacTBOPOB U
nonmuMepu3anus rems. [loarotroBka m HaHeceHHe o00pas3ioB. Mapkepsl MOJEKYJISPHOTO Beca.
Busyanuzanuss  pe3ynbTaToB  3NMEKTPOPOPETHUECKOTO  pa3feNieHUsT HYKJICUHOBBIX  KHCIIOT.
Odopmienue oryera.

JlabopaTopnas padora Ne 11. Pyynasi koppekTHpoBKa (aiijia ¢ XpoMaTorpaMmMon u
NoCJIeI0BaTeIbHOCTHIO B Iporpamme BioEdit

Wnentudukanuss OpraHU3MOB IO HYKJICOTHAHBIM TIOCTeN0oBaTeNbHOCTIM. Koppekius
HYKJICOTHIHOW  TIOCJICIOBATEIBLHOCTH, 3amMeHa BbIpoxaAcHHBIXx OykB u  N.  COopka
MOCJICI0OBATEIBHOCTH U3 JIBYX H Oosiee pparmenToB. Mcnonp3oBanue onimii mporpammMel BioEdit.
Odopmienue otuera.

JlabopaTtopnass padora Ne 12. CpaBHHUTeJBHBI AaHAJIM3  HYKJICOTHIHBIX
10CJIeA0BATEJIbHOCTEI.



CpaBHUTENBHBIN aHaNW3 33JaHHOW IMOCIEIOBATEILHOCTH C TOMOINBIO IMAaKeTa Mporpamm
FASTA. CpaBHUTEIBHBIN aHATU3 3aJaHHOM IMOCJIEI0BATEILHOCTH C TOMOIIBI0 TAKeTa MPOrpaMMm
BLAST. Odopmienue oryera.
JlaGoparopHnasi pabGora Ne 13. BripaBHHBaHHE NOC/I€I0BATEJbLHOCTE B NporpamMmme
ClustalX.
YcranoBka mporpaMMHOro obecredenus. Pabora ¢ mporpammoii ClustalX. BeipaBauBanue

nocnegoBarenbHocTell. [locTpoeHne  uiioreHeTHYeCKNX  B3aUMOOTHOIICHUM MTOMOIIIBIO
nporpammsl ClustalX. Odopmienue oryera.

Jladboparopnasi paGora Ne 14. @OujoreHeTHYecKHM AaHAIM3 HYKJEOTHIHBIX
I0CJIeA0BATEILHOCTEIA.

(bHHOFCHCTI/I‘IeCKOFO

[TpakTHdeckoe U TeOpeTHIeCKOe 3HaUeHNE (PUIIOTCHETUYECKOTO aHa3a. ba3sl TaHHBIX IS
u3BieueHus nadopmanu o nocienaosarensHoctax: BLAST, ENA EMBL Prokaryota u ENA EMBL
Environmental.

BripaBHMBaHuE
aHaims3a.

IIOCJIEIOBATEIIbHOCTH B
[TapameTpsi

KOPPEKTHPOBKa (puioreneTnaeckoro apesa. Odopmienne oruera.

IporpaMme
(brII0reHeTUYECKOro

Mega.
aHaJin3a.

IIpoBenenue
[TocTtpoenne wu

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHH U J1a00PATOPHBIX padoT

Ne Ne HaunmeHoBaHue TpynoemkocTh (4ac.) OueHouHbie dopmupyeMble
n/uH | pa3zgeia CeMHHAPOB, Beero | U3 nux cpeacrBa KOMIeTeHIHH
U TeMBI NPAKTHYECKHX U 4acoB | mpaKTHYecKas (MHAMKATOPBI)
J1a00paTopHBIX padoT HOArOTOBKA
1 2 3 4 5 6 7
Paszpnen 1
1 |JP1 KonmuecTBeHHOE MNK-1
onpejeenue oeka HIK ik 1.1
. KontponsHbie K-2
METO/IOM ONTHUYECKOM 16 BOTIPOCE! TIK o
CIEKTPOCKOIUHU Oruer 1o JIP MK-3
MK nixsa
HJIK k32
2 |JIP2 DpakUUOHUPOBAHUE MK-1
6eIKa METOI0OM HJIK nxc 1.1
Hﬂ]{ 1K 1.2
JIPOOHOTO OCAKICHUS KoHTpobHBIC K.
16 BOIIPOCHI HJIK k21
Ortuer no JIP HJIK nx22
K-3
HJIK ks
HJIK nks2
3 |JP3 ObecconBanue OeIKa MK-1
METOIOM T'€Jlb- HJIK ik 1.1
GuIbTpauu MK 1x1.2
pan KonTponbHbIe MK-2
16 BOTMPOCHI UK px2a
Otyer mo JIP HIK k2.2
K-3
HJIK nxsa
HJIK nigs.2
4 |JIP 4 Onexrpodopes Oenka B MNK-1
MIOJIMAKPUIIAMUTHOM Zﬂi K12
reine 1o Jlammm KouTposbHbIe 1171 Kf_Yg’-Z
16 o BOHpOCBJII , HIK meas
TYET T10 TIK s
K-3

HIIK nx 2.2




5 |JP5S [Touck OenkoB B OaHKe MK-1
JTAHHBIX U HIK 1k 1.1
UK k1.2

BU3YaITU3aIUS KOHTpOIbHbIC .2
CTPYKTYpBI MOJIEKYJIBI C| 16 BOTIPOCH HIK meas
[IOMOILBIO IIPUKJIAHBIX Oruer o JIP HJIK k2.2

nporpamMm HK-3
HJIK ks
HJIK k32

6 [JP6 BripaBHUBaHUE MK-1
TI0CIIEI0BATENBHOCTEN HJIK 1.1
KontponbHbie HIIK 7k 1.2

6enkoB. Pabora ¢

16 BOIPOCHI MK-2
oubnuorpaduyeckumu Oruer 1o JIP HUIK 12

0a3aMu J1aHHBIX. MK-3
HJIK k3.2

Pazpnen 2

7 |JP7 BeiieneHie reHOMHOM NK-1
JHK u3 ZZU[(( K 1.1
M30JIMPOBAHHBIX KonTpomnbHbie ﬁ K”g’ 2
KYJIBTYD 12 BOTIPOCEI MK nxc2a
MHUKpPOOPTraHU3MOB Oryer no JIP UK 122

K-3
HJIK k32

8 |JIPS Brinenenue IK-1
HYKJIEUHOBBIX KHCIIOT Zﬂf K 11
W3 CMENIaHHBIX KontposbHsle l}[ Kmé 12
MHUKPOOHBIX 12 BOIIPOCHI HTK 101
i Ortuer no JIP '
acconuanui HJIK 22

K-3
HJIK k32

9 |JIP9 Brinenenne K-1
mnasmuaHok JTHK ”ZH[(( 1K 11
KoHTposbHbIE AIK .2
14 BOIIPOCHI HLIZIIF _22 ,

TIK 2.

Ortuer no JIP mK-3
HJIK nxsa
HJIK nixs2

10 | JIP 10 Onextpodopes MK-1
HYKJIEMHOBBIX KUCJIOT B Zﬂz 1K 1.1
al"apOSHOM TcIIe KOHTpOHBHBIe ﬂr[KI_WZ( 1.2
14 o BOHpOCLJII , WK o
TYET 110 HJIK s

K-3
HJIK nr22

11 [JP11 Pyunas koppekTupoBka MK-1
(I)aﬁﬂa C MK k1.1
. KontponbHbie MK 112

XpOMaTOrpaMMOM | 14 BOTIOCE! K2
MOCIIE/I0BATENLHOCTBIO Oraer 1o JIP HIK 12

B iporpamme BioEdit MK-3
UK k32

12 | JIP 12 CpaBHUTENBHBIN MK-1
AHAJIN3 HYKJIEOTHTHBIX KOHTpOIbHbIE Z§§ 1K 1.1
TI0CIIeIOBATEIBHOCTEH 14 BOIIPOCHI HKHZ 12
Otuer no JIP HITK 122

MK-3




HJIK nxc3a
UK nx32

13

JIP 13 BripaBHUBaHuE
IIOCJIEI0BATENBHOCTEN
B porpamme ClustalX

14

KonTtposbhbie
BOITPOCHI
Oruet 1o JIP

IIK-1
HIK 5k 1.2
IIK-2
HIK nx2a
HIK nx22
IIK-3
HIK nx32

14

JIP 14 dunorenernueckuii
aHaJIN3 HYKJICOTHIHBIX
[10CJIENOBATEIbHOCTEN

14

KonTponbHeie
BOIIPOCHI
Ortuer no JIP

TIK-1
HIK nx 1.1
HIK 5k 1.2

TIK-2
HIK nx22

K-3
HIK nk3.2

4.3.2. TlepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CTYJAEHTAMM B PaAMKaxX camocTosTeJbHoil padorsl (CPC)

Ne Tema 3aganue Dopmupyemas NIAK
n/n KOMIIETeHIIHsI
Paspeu 1.

1 | KommuecTrernHoE OTIpeIeNcHIe 1. KoHTposbHBIE BOOPOCHI IO TEME ITK-1 HJIK k1.1
GelKa METOOM OIITHYECKON 2. IToaroroska oruera 1o JIP [K-2 UK nx21
CHIEKTPOCKOIIUH IK-3 HIIK mcss

HJIK k32

2 | ®paknuoHUpOBaHHE OeIKa 1. KoHTpoBHEIE BOITPOCH TIO TEME WK k1.1

METOI0M JIpoOHOro ocaxkaenus | 2. [Toaroroska oruera o JIP MK-1 MK k1.2
K-2 HJIK k21

K-3 UK 22

HJIK niksa

HJIK nks2

3 | ObecconuBanue 6enka MetogoM | 1. KoHTponbHEBIE BOPOCH TIO TEMe UK ik 1.4

refb-QuiIbTpanuu 2. Iloaroroska oruera 1o JIP MK-1 HJIK k1.2
K-2 HJIK nr2a

MK-3 HIK nrz.2

HJIK k3

HJIK nxs.2

4 | Dnekrpodopes Oenka B 1. KoHTponbHbIE BOIPOCHI IO TEME MK-1 WK 1.2
MOJIMAKPHUIIAMHUIHOM TeJie 2. [Togroroska otuera o JIP [K-2 HJIK k21

[K-3 HIIK nix 2.2
HJIK nx 3.2

5 | Iouck GenkoB B 6anke naHHbIX | 1. KoHTpoNbHBIE BOMPOCHI IO TEME K k1.1
1 BU3YyaJIM3alMsl CTPYKTYPBI 2. IToaroroska oruera 1o JIP MK-1 HJIK nx 1.2
MOJIEKYJIBI C TOMOIIIBIO IK-2 Zgg 1K 2.1

IIK 2.2
MPUKJIAIHBIX TPOrPaMM MK-3 ponsiiay
HJIK niks2

6 | BripaBHUBaHHE 1. KoHTponbHBIE BONIPOCH IO TEME UK k1.4
II0CJIENOBATEILHOCTEH OEIIKOB. 2. I[loaroroBska oruera no JIP EE; UK ik 1.2
PaGora ¢ 6ubnuorpaduuecKuMu [IK-3 HJIK 22
0a3aMu JaHHbBIX MK 132
Paspea 2.

7 | Beigenenue renomuoit JIHK n3 | 1. KoHTponbHbIe BOIPOCH! 110 TeMe MK-1 UK ik 1.4
H30JIMPOBAHHBIX KYJIBTYP 2. [loaroroeka oryera mo JIP K-2 HJIK nr2a
MHUKPOOPTraHU3MOB K-3 HJIK 1k 2.2

UK k32




8 | BrigeneHune HyKIEHHOBBIX 1. KoHTponbHbBIE BOIIPOCHI IO TEME UK ik 1.4
KHUCJIOT U3 CMEIIaHHBIX 2. IloaroroBka otuera o JIP MK-1 HJIK ik 1.2
MHUKPOOHBIX aCCOLMAINI gﬁg Zgﬁ K21

- 1IK 2.2

HIIK k32

9 | Beigenenue miazmuanoi JHK 1. KoHTpOJIBHBIE BOTIPOCHI TTO TEME HIIK 1k 1.1
2. IToaroroBka otuera 1o JIP IIK-1 UK k1.2

TK-2 MK 122

IIK-3 HJIK k31

HJIK k3.2

10 | DnexTpodope3 HyKIEHHOBBIX 1. KoHTponbHbIE BOIPOCH! IO TEME [K-1 UK ik 1.4
KHCJIOT B arapo3HOM TeJie 2. IlogroroBka otuera o JIP [IK-2 Z§§ K 1.2

IIK 2.1
1K-3 HJIK k22

11 | Pyunas koppekTupoBKa ¢aiina ¢ | 1. KoHTposbHBIE BONPOCHI IO TEME UK ik 1.4
XpoMaTorpaMmMon U 2. Ilogroroska otdera 1o JIP gi; UK nx 1.2
T10CTIEI0BATENLHOCTBIO B TK-3 UK nxc2.2
nporpamme BioEdit MK nics2

12 | CpaBHHTENBHBIN aHATN3 1. KoHTposbHBIE BOIPOCHI 110 TEME UK ik 1.1
HYKJIEOTHIHBIX 2. IloaroToBka oTtuera o JIP 1K-1 HJIK ik 1.2
TI0CIIEI0BATENBLHOCTEA. TK-2 VILQUSY.

[1K-3 HJIK k31
HJIK k32

13 | BeipaBHUBaHUE 1. KoHTpobHEIE BOMIPOCHI TIO TEME K-1 HJIK k1.2
IIOCJIEAOBATEILHOCTEN B 2. I[loaroroska oruera no JIP K-2 HIK k21
mporpamme ClustalX. [IK-3 Zﬁg 1K 2.2

IIK 3.2

14 | dunorenernyeckuii aHanu3 1. KoHTposbHBIE BOIPOCHI 110 TEME MK-1 UK ik 1.4
HYKJIEOTHIHBIX 2. ITogroroska oruera 1o JIP [K-2 MK nrc 1.2
H0CJIEI0BATENFHOCTEH. K-3 Zgﬁ 1K 2.2

IIK 3.2

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOATEIbHON PadoThl CTYICHTOB

CamocTosTenbHast paboTa CTyAeHTa MpecieayeT CIEAYIOIue [eu:

COBEPILLIECHCTBOBAHHE HABBIKOB C€amM0O00pa30BaTeNIbHOM pabOThl KaKk OCHOBHOTO IYTH
MIOBBIIIEHUS YPOBHS 00pa30BaHus;

yriy0OJieHHe U pacIlupEeHUe 3HaHUM 110 IIPEAMETY.
[To nucuunnuze «boapIION MPAKTUKYM 0 TMPOQUIIO» MpeaIaraloTcs ciaeayronme Gopmsl
CaMOCTOSITENTbHON PabOTHI:

VYrnyOneHHbI  aHAIN3

Hay4HO-METOJANYECKON JINTEepaTyphl

Marepuaia, mpeaycMOTPEHHOTO pabodeit mporpaMMoii;

MOATOTOBKA K KOHTPOJIbHOMY OIIPOCY HA MPAKTHUYCCKUX 3aHATUAX;

MOATOTOBKA OTYCTOB IO MPAKTUYCCKUM 3aTaHUSIM.
HucwweHHbzepa6ombz. 21.]'[51 CaMOCTOATCIIBHOI'O U3YUCHUA TEM PEKOMCHAYCETCA NUCII0JIb30BaTh
OCHOBHYIKO W JOIIOJHHUTCIBHYIO JIUTECPATYPY, a TaKXKEC HCTOYHUKH, HaﬁﬂeHHBIe npru mnmomMoumm
I/IH(I)OpMaI_[I/IOHHO-CHpElBO‘IHLIX " ITOHUCKOBBIX. I[J'I}I 3aKPpCIUICHUA MaT€pruajla pCKOMCHAYCTCA ACIIATh
KpaTKHUE KOHCIICKTHI 110 TEMC.

Cooepoicanue u hpopma omuema no rabopamopHot pabome
Ot4er o 1abopaTtopHOit paboTe JOKEH BKIIOUYATh CISAYIONIUE Pa3Ieibl:

1. HASBBAHUME PABOTBI

2. HEJIb 1 3BAJAYUN PABOTEI
3. MATEPUAIJIBI U METO/IbI
B nanHOM paszene mpuUBOASTCS MepeueHb MCIIOIB30BAaHHBIX B pabOTe HAYYHBIX MPUOOPOB,
KOMITBIOTEPHBIX MPOTrPaMM, UHBIX AJIEKTPOHHBIX PECYpPCOB U 0a3 JAaHHBIX; onmucaHue MeTonuk. He
CIIeZyeT BKIIIOYATh MaTepHUallbl, HE HCIOJIb30BAHHBIE B paboTe.

U u3yuyeHue y4yeOHOro




4. PE3VJIBTATHI 1 UX OBCYXJIEHUE

B nmanHOM paznene mpuBOASTCS pe3yNbTaThl pabOThl B BUJIE TAaOJIHI], PUCYHKOB U CXEM.
JlaeTcst oOCyX/IeHHE pe3ylbTaToB pabOThI: aJIeKBAaTHOCTh PE3YyJIbTATOB IOCTABICHHBIM 3aJayam,
MHTEpIIpETALMS] PE3YJIbTATOB C MO3UIUU OCHOBHBIX OMOJIOTUYECKUX TEOPUH U T.1.

5. BBIBO/IbI

[NOAITMCH, AATA

4.5. TllpumMepHasi TeMaTHKA KYPCOBBLIX padoT (NMPOEKTOB): HE MPEAYCMOTPEHBI y4eOHBIM
MIJIAHOM.

V. YYEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI
a) mepeveHb JUTEPATYPbI
1. benbkoBa H.JI. BosbInoi npakTukyM 1mo OnoumxeHepuu u OuouHdopmatuke [Tekct] : yueO.-
Meroa. ocodue : B 3 u. / H. JI. benpkosa. - Upkyrck : U3n-Bo UT'Y, 2013. - ISBN 978-5-9624-
0956-6. Y. 2 : Hyknennosbie Kuciothl. - 2014, - 155 c. - ISBN 978-5-9624-1184-2 (39 sk3.)+
2. IlpucraBka A. A. Bonbmioit mpakTukyM 1o ormonHkeHepuu u omonHpopmaruke [Tekct] : yueo.-
Mmetoa. mocodue : B 3 4./ A. A. Ilpucraska, B. [1. CanoBapoBa - Upkyrck : U3a-Bo UT'Y, 2013.
-U. 1: benku. - 2013. - 121 c. - ISBN 978-5-9624-0962-7 (69 »x3.) +
3. [IpucraBka, Anekceil AnekcaHApoBud boibiIol NpakTUKyM 10 OWOMH)KEHEPUM U
ououH(popmatuke [DneKTpoHHbIHN pecypc] : yued.-meTo. mocodue : B 3 4./ A. A. IIpucraska. - OBK.
- Upkyrek : U3n-Bo UT'Y, 2013 - . - Pexxum poctyna: Y3 "bubaunorex". - Heorpanuu. nocrym. -
ISBN 978-5-9624-0956-6. Y. 1 : benku. - 2013. - ISBN 978-5-9624-0962-7+

0) nepuogUYecKHe U3TAHUS

«MaremaTtuueckasi Ouosiorus u OuonHpopmatukay, «bnoxumusny, «buodusuka», «Bomnpocs
OMOJIOTHYECKOl, MeTUIMHCKOM U QapmaneBTuyeckor xumun», «M3Bectus PAH. Cepus
ouonorudeckas », «MomnekynspHas Ouonorus», «llpuxiagHas OMOXMMMSIT M MHUKPOOHMOIOTH,
«Bormpocsl BUpycOI0TUn».

B) CIIHCOK aBTOPCKHX METOANYECKHX Pa3padoToK:

1. buo¢wusuka: yuedHo-meroguueckoe nocooue / A. A. IlpucraBka, I'. B. IOpunosa, 3. A.
Edpemenko, B. JI. Muxatinenko, B. I1. CanoBaposa ; [mox o6m. pea. B. I1. CanoBapoBoii]. —
Npkyrck : U3patensctBo UI'Y, 2021. — 1 31eKTpOHHBIA ONTUYECKUN JUCK

2. IlpucraBka A.A. Bosibmoii npakTukyMm o OuonHxenepuu u 6monHpopmaruke. B 3 u. Y. 1.
benku : yue6.-meton. mocodue / A.A. IlpucraBka, B.I1. CanoBapoBa. — Upkyrck : M3a-BO
NIy, 2013. — 121 c. - ISBN 978-5-9624-0962-7 (69 5k3.)

3. ®wmsuko-xumuueckre MeTonasl B Onosiormm / B. TI. CamoBapoma, A.A. Ilpucraska, H.JL.
benbkoga, I'. B. IOpunosa, O.A. bepcenesa; noa pea. B.I1. CanoBapoBoii. - Upkyrck : 13-
Bo UI'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (50 5k3.)

4. DU3NKO-XUMHUYECKUE METOJIbl B OMOJOTHH: TEOPETUUYECKUE U IKCIIEPUMEHTAIbHBIE OCHOBBI
[DnexTponHsbIi pecypc] : yueb. mocodbue / B. JI. Muxaiinenko, [IpucraBka A.A., CanoBapoBa
B.I1., FOpunosa I'.B., Terepuna I'.A. - DnekTpoH. TeKCTOBbIE 1aH., 5,34 MO. - UpkyTck : U3n-
Bo UI'Y, 2018 . - 351. ont. quck (CD-ROM) - ISBN 978-5-9624-1622-9

r) 0a3bl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepHeT-Bepcusi MeXIyHAPOIHOTO
KypHaja TO0 OHOXMMHHM ¥ OHOXMMHUYECKHM acleKTaM MOJEKYISIpHOW OWOJIOTHH,
OMOOpPraHMYeCKOM  XUMHH,  MHUKPOOMOJOTHMHM,  UMMYHOJOTHHM,  (U3HMOJIOTHH U
OnoMeMIMHCKUX ucccnenoBanuid. Ctateu B pdf-opmare.



http://www.protein.bio.msu.ru/biokhimiya/index.htm

w

11.
12.

13.
14.

15.
16.
17.

18.
19.
20.

21.
22.
23.
24,

http://www.6years.net/index.php - mopran OecraaTHOW MEAMIMHCKOW HHGOPMAIINH,
COJIEPIKHUT OOJIBIIIOE KOJUYECTBO KHUT, YYEOHBIX TIOCOOMI OMOXUMHYECKOW HAITPABIICHHOCTH.
http://www.chemexper.com/ - mouck XUMHUYECKUX COCTUHCHUI B pa3IMUHBIX 0a3ax JaHHBIX
http://www.dmb.biophys.msu.ru - Mudopmanronnas cuctema «duHaAMHUYCCKHE MOJIEIH B
OWoJIOTHWY», pacCUMWTaHHAs Ha IIMPOKHHA KPYyr IMOJb30BaTeleH, BKIOYaeT B ceOs
THIIEPTEKCTOBBIC  JOKYMEHTBI W  PEJSIMOHHBIE 0a3bl JaHHBIX ©  o0ecreynBacT
YHU(UIIUPOBAHHBIN JOCTYN K pa3HooOpa3HOW HH(OpPMAIUM IO JaHHOW NpPEeIMETHOM
o0rnacTu.

http://www.elibrary.ru/defaultx.asp - Hayunas snekrpoHHas OHOJIMOTEKa, KPYIMHEHIINI
pOCCUiiCKMiT WH(POPMAIMOHHBIA TMOpPTAJl B OOJIACTH HAyKH, TEXHOJOTHH, MEIUIUHBI H
o0Opa3oBaHwMsI, CoEpKaIINil pedeparhl U MOTHBIC TEKCTHI Oosiee 12 MITH HaydHBIX CTaTed U
yOJIMKaIu.

http://www.tusearch.blogspot.com - Ilouck 37IeKTPOHHBIX KHUT, MYOJUKAIMi, 3aKOHOB,
I'OCToB Ha caiiTaXx Hay4HBIX JICKTPOHHBIX OMOIMOTEK. B morckoBrUKe OTOOPAHBI JTydIlIne
OMOIMOTEKH, B OOJIBIIMHCTBE KOTOPHIX MOXHO CKayaTh MaTEpUANbl B IMOJHOM 00beMe Oe3
peructpanyu. B crircok BKIrOUYEHBI OMOIMOTEKH HHOCTPAHHBIX YHHBEPCHUTETOB U HAYYHBIX
OpraHu3aIuim.

http://www.biengi.ac.ru/analyz.htm - buoungopmaruka B L{entpe «buonmxkenepus» PAH
http://www.bioinformatix.ru/ - buoundopmaTuka, TEHOMHKA, NPOTEOMUKA, OHOCOPT,
UMOUKUHT — MOpTaj no OuonHpopMaTiuke, MMEHHKUHTY U OHOCODTY.
http://www.ebi.ac.uk/ - 6a3a nanusix EMBL EBI (European Bioinformatics Institute).

. http://www.expasy.ch/ - cucrema ananuza Oenka Expasy (Expert Protein Analysis System,

SwissProt, TTEMBL)

http://www.isch.org/ - MexayHapoaHoe cOOOIIEeCTBO BEIMUCIUTENEHON OHOIOTHH.
http://www.matbio.org/ - osnekTpoHHBIH KypHan «MaTeMaTudyeckas OWONOTHS U
OonouHpopmMaTHKa».

http://www.ncbi.nlm.nih.gov/ - caiit NCBI (National Center Biotech Information)
http://www.ncbi.nlm.nih.gov/blast - mnporpamma BbIpaBHHUBaHUS MOCIEIOBATEILHOCTEH

BLAST (Basic Local Alignment Sequence Tool)
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html - 6a3a nanusix GenBank
http://www.ncbi.nIm.nih.gov/pubmed - 6ubnuorpadudeckas 6a3a nanapix PUBMED
http://www.protein.bio.msu.ru/biokhimiya/index.htm - MutepHeT Bepcusi MexIyHapOIHOTO
KypHaJla 1O OMOXMMHMM U OHWOXMMHYECKHMM aclleKTaM MOJIEKYJISIpHON Ouosoruw,
OMOOPraHNYEeMCKOH  XUMHH,  MHKPOOHOJIOTHH, WMMYHOJIOTHH,  (usnonormn u
ononndpopmaruke. Ctateu B pdf-hopmare.

http://www.rcsb.org/pdb/ - 6a3a nannbix o 6enxam PDB (Protein 3D Structure database)
http://www.rusbiotech.ru/ - Poccuiickue OnorexHonoruu u buonndopmaruka

molbiol.ru - poccuiickuii cepep ¢ OOJBIIUM KOJUYECTBOM CIIPABOYHON HWH(POPMAIHHU IO
O6ronH(pOpMaTHKE Ha PYCCKOM SI33bIKE.

3BbC «M3narenbeTBo Jlanby. Aapec mocryma http://e.lanbook.com/

DBC «PykonT». Aapec nocryma http://rucont.ru/

3BbC «Aiibyke». Anpec nocryna http://ibooks.ru

DBC «tOpaiit». Anpec noctyna: http://biblio-online.ru/

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1a00paTOpHOE 060Py10BaAHUE!

Aynuropus JUIsl IPOBEIEHUS 3aHATHM MPAaKTHUECKOTro Tuma. Ayautopus o0opyaoBaHa:

cneyuanusupoganuol (yaeOHON) mebenvio Ha 12 OCaOUYHBIX MECT; 000pYIOBaHA MeXHUYeCKUMU
cpeocmeamu ooyuenus: Ilpoexktop Epson EB-X03, Okpan ScreenMedia, [Jlocka aymutopnHas
MeJioBasi, MarHuTHasi, Jlaboparopus opran xumud - [1Ika¢ BerrsokHON AD-221"- 2 11T., XUMHUYecKHui
mkad (cremax) -1 mr., JlabopaTOpHBIN CTON C BBIKATHBIMH TyMOaMu — S5 mT., XOJOJWIBHUK
«MuHCK» - 2IIT., Amnmapat Juis BepTUKAIBHOTO 3JeKTpodopesa — 1 mr., BakyyMHbIN HcnapuTenb


http://www.6years.net/index.php
http://www.chemexper.com/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
http://www.tusearch.blogspot.com/
http://www.biengi.ac.ru/analyz.htm
http://www.bioinformatix.ru/
http://www.ebi.ac.uk/
http://www.expasy.ch/
http://www.matbio.org/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.rusbiotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

PBO-64 — 1 wr., Bonmsmerp BY-15 — 1 mwt., Jlesunterparop Y/-20 — 1 wr., 3mMepuTens HOHHBIX
conpoTuBiieHnd (ummenanca) - 1 mT., Mcrounuk nutanus s dnekrpodopesa "Dapd" — 1 mrT.,
Ocmnorpad yauBepcanbHbIi AByxsrydeBoi C-55 — 1 mr., Tepmoctat TC-80 — 1 mmt., Llerarpudyra
K-24 — 1 mr., Hentpudyra MIIB-310 — 1 mrt. Hoytoyk Lenovo G580 — 1 mT. cimyxamumu st
NpeJCTaBICHU Y4eOHOH MH(POPMALMU O JUCHUIUIMHE «BOJNBIION MpakTHKyM MO MPOQUITIO»
V4ebOHO-HA2NAOHBIMU NOCOOUAMU, OOECTICUNBAIOIIUMU TEMAaTUYECKNE WILTIOCTPALIMU 110 TUCHUTUIMHE
B BUJI€ IPE3CHTAIIHH.

Komnelotepuslit  kiacc (yuyeOHast aynuTopus) [Uisi TPYNIOBBIX M HHAMBHIYaJTbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII M  TNPOMEXKYTOYHOM  aTTecTallH, OpraHu3aluu
CaMOCTOATEIILHON pabOThl. AyAUTOPHUS 000pYIOBaHA: CIICIIUATU3UPOBAHHOM (yueOHOI ) MeOebio Ha
20 mocaJoYHBIX MECT, JOCKOH MEeJOBOI; 00OpyAOBaHAa TEXHHUUYECKUMH CPEICTBAMH OOYYEHUS:
Cucremssiii 6510k PentiumG850, Monutop BenQ G252HDA-1 mr.; Cuctemusiii 610xAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusni 6mok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 m.; Cuctemusiii 6mok Pentium G3250,
Mounutop BenQG955 — 1 wt.; Cucremusiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 mT.;
Cucremusrii 610k Pentium G3250, Monutop Samsung T200 HD — 1 wt.; Cuctemusiii 610k Pentium
G3250, Mourutop Samsung T190N — 1 mT.; Cucremusrii 6ok tium G3250, MonuTop Samsung 740N
— 1 wr.; ¢ HeorpanuueHHbIM JoctynoM Kk cetu WHrepHet; IIpoexkrop BenQ MXS503; skpan
ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 mt. C HEOrpaHWYEHHBIM JIOCTYIIOM K ceTH MIHTepHeT
1 o0ecrieueHrueM JJOCTYTa B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3aIliH.

[Tomemenust u1st XpaHEeHUs ¥ TPOQHUIAKTHIECKOTO OOCTYKHMBAHUS YI€OHOTO 000pYI0BaHUS.
Aynurtopus o0opyqoBaHa: CHEHHATU3UPOBAHHON MeOeNlbl0 Ha § MOCAaJOUYHBIX MECT; BBITSKHOIM
mkad — lmr., Jlamurapusii mkad — 2 mr., Tepmocrar TC-80 — 2 mT., JlaGopaTopHsIii cTo
MeTajuIndeckui — 3 1wT., JJabopaTopHbIil CTON ¢ pe3MHOBOI MOBEPXHOCTHIO — 2 MIT., XOJIOAUIBHUK
«ATnanT» — lmt. Mukpockon MOHOKYJsIpHBIN — 8 T, Mukpockon "buonam"-1 mr., Ctepunuzarop
napoBoit BK-75 IIT "T3MOM" — lwr., [Iunerka aBromaruueckass Jlennuner 0,5-10 m"-1 mr.,
[Munerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokynsip"-1 wr., [Ipoekrop OBepxen'-
1 wr., Ilpoekrop View Sonic"-1 mr., [Ipoekrop View Sonic"-1 mT., HoyrOyk Lenovo"-2 mrt.,
[Tpunrep Brother -1 mrT., [Ipuntep Canon -1 .

6.2. IlporpammHoOe oGecnieyeHue:

e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security mist 6usneca - Cranaaptasiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0516ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H050pst
2016r JIuu.Ne1B08161103014721370444.

e Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensun
Microsoft 43364238.

e Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInuensun Microsoft 41059241.

e Office 365 mpodeccuonanbHbIH MUTFOC I yyamuxcs. Homep 3aka3za: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnueckue M JIeKTPOHHbIE CPeCTBA:
e [Ipe3eHTanmu Mo HEKOTOPHIM TEMaM JAUCIUTUINHEL,
e Oo0pasoBarenbHbIil mopran Educa;

e OwuJyaiiH BepcuM MporpamM i BBIpaBHUBAHUS [TOCIIEA0BATEIbLHOCTEN U PUIOT€HETHYECKOTO
ananmusa (BLAST, CLUSTAL, PhyML, T-Coffee, MUSCLE, COBALT)



VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
Jns  ocBoeHHs AMCUUIUIMHBI «BONBIIOW TPAaKTUKyM MO TPOQMI0» TMPUMEHSIOTCS

clIeayronme 06p330BaTCJ'IBHBIC TCXHOJIOTHH

Jlabopamopnvle 3amsamus — 3aHATHs, HAlCJICHHbIE HAa (OPMUPOBAHUE MPAKTHYECKUX
HABBIKOB C HCIIOJb30BaHUEM MPUOOPOB M TeXHUYECKUX cpeAcTB. [IpenHasHaueHsl asis
yrIIyOJIeHHUS U 3aKPETJICHUs] TEOPETUYECKUX 3HAHUH, pa3BUTHS HABBIKOB CAMOCTOSITEIEHOTO
JKCIEPUMEHTHUPOBAHUS.

Konnoxeuymvr — BUIl yueOHOTO 3aHSTHS, IPOBOJAUMOTO C LIEIBIO MPOBEPKU U OICHUBAHUS
3HaHU# ydamuxcs. KollokBHyM MOXeET MPOBOAMTHCSA B (OpME MHIUBUIYATHHON Oecersl
IpernojaBaTesis Co CTYACHTOM MJIM KaK MacCOBBIN orpoc. B xone rpynnoBoro o0cykiaeHus
CTYJIEHTHI Y4aTCs BbICKa3bIBATh CBOIO TOUKY 3pEHUS 10 OIIPEAEIEHHOMY BOIIPOCY, 3aIIMILATh
CBOC MHEHHUE, NPHUMEHsSs 3HAHMs, IOJIYYEHHbIE Ha 3aHATUAX MO mpeamery. B xoxe
KOJUIOKBUYMa TaK)Ke MPOBEPSIIOTCS MUCbMEHHBbIE Pa0OThl CTYAEHTOB, MPOBOJUTCS 3allluTa
JOKJIa/10B.

Camocmosmenvhas paboma cmyoenmos (cM. m.4.4).

Jlucmanyuonnvie obpazosamenvhvie MexXHOI02UU. IToxn JUCTAaHIMOHHBIMHU
00pa3oBaTeNbHBIMU  TEXHOJOTHSIMA  TOHMMAIOTCS ~ O0Opa3oBaTeNbHBIE  TEXHOJOTHH,
peaiuzyeMble B OCHOBHOM C NpHUMEHEHHEM HWH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX
cereil. [Ipy ocBOGHUM TUCHMIUIMHBI «BOJBIION MPAKTHKYM O MPOQHIIOY» HCIOIB3YeTCs
KomnviomepHole cemesvie mexnonoeuu (AHTEPHET-TEXHOJIOTHH) — CIOCO0 JAUCTAHIIHOHHON
nepegayn HWHGOpPMAIMH, OCHOBAHHBIA Ha WCIOJB30BAHUHM TJIOOATBHBIX M JIOKAJIbHBIX
KOMITBIOTEPHBIX ceTell Juisi obOecredeHus AOCTyna oOydarolmuxcs K HHGOPMAIMOHHBIM
oOpa3oBaTeNbHbIM pecypcaM U Ui  (OPMHUPOBAHUS COBOKYITHOCTH METOAMYECKHUX,
OpPraHU3allMOHHBIX, TEXHUYECKUX W NPOrPAMMHBIX CPEJCTB pealu3aliid U YIpPaBICHUS
y4eOHBIM MPOIIECCOM HE3aBUCHMO OT MECTa HaX0XJIeHUs ero cyObekToB. Iy opranuzanuu
JIUCTAaHIIMOHHOTO  OOy4YyeHMs  Ha  OCHOBE  OSTHUX  TEXHOJIOTMH  MCHOJb3yeTcs
CHeIUaIu3UpPOBAaHHOE TIPOTrPAMMHOE CpEIACTBO - oOpasoBarenbHbii moptan UI'Y
(educa.isu.ru).

VIill. OHEHOYHBIE MATEPHAJIBI VI TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Ol(eHollele mamepuaiivl 0/151 6X00H020 KOHmpOJin
I[J'I}I BXOJHOT'O KOHTPOJISL OOCHKU YPOBHSA 3HAHUI CTYACHTOB HCIIOJIB3YCTCA TCCTUPOBAHUC 110

OCHOBHBIM pasacjiaM MaTeMaTHKHU, (1)I/I31/IKI/I, XHUMHUN, OMOXHUMHHU U MOJ'ICKy.]'IHpHOfI OHOJIOTHH.

Hemoncmpayuonnwiti éapuanm mecma 05l 6X0OH020 KOHMPOs
benkoBble aMMHOKHUCIIOT B BOJHOM pacTBOpe MpH 3HaueHUsIX pH, OMM3KUX K HEUTpaIbHbIM,
coJiep’KaT: a) HMOHU3WPOBAHHYIO aMHUHOrPYyMMy; O) MPOTOHUPOBAHHYIO KapOOKCHUIIBHYIO
IpyIIy; B) IPOTOHUPOBAHHYIO aMUHOTPYIIITY; I') HOHU3UPOBAHHYIO KAPOOKCUIIbHYIO TPYIIITY
[IceBnoypunun Haxoautcs B mosiekysne: a) TPHK; 6) MPHK; B) pPHK; r) u PHK
IepexpsiBaromiuiics kox 370: a) Hekoaupyroume pparments! JJHK; 6) KonupoBanue onxoi
aMUHOKHCIIOTHI IBYMs U Oosiee Tpurietamu; B) KoaupoBanue ogHON aMUHOKHCIOTHI OJHUM
Tpuruierom; T) KoaupoBanue AByX pa3HbIX O€JIKOB OJHOM M TOH e MOCIe0BATEIbHOCTHIO
JTHK
Pensiumonnass 6a3a JaHHBIX MOXKET OBITH TNpejacTaBieHa B (opme: a) rumeprekcra; 0)
NTOpPHUTMa; B) HEPAPXUIECKOTO KaTaaora; I') TaOIUIIbI
Kakue cBsi3u 00pa3yioT a-crupajib BO BTOPHUHON CTpYKType Oenka? a) Bannep-Baanbca; 0)
ruaApodoOHBIC; B) MENITU/IHEIE; T) BOJOPOIHBIC

Ol(eHOIJHble mamepuaibl mexKyuieco KOoHmpoJia



OrneHOYHBIE MaTepHallbl TEKYIIEro KOHTpols (opmupyroTrcss B coorBerctBuu ¢ JIHA
yHHBepcuTeTa. B pamkax aucuuruinebl «bosibIIol MmpakTUKyM HO TPO(UITIO» HCIONb3YIOTCS
crenytomue GopMbl TEKYIIETO0 KOHTPOJIS:

® YCTHBII OMpOC;

® BBINOJHEHUE OTUYETOB I10 JIA0OPATOPHBIM paboTam
DoH/T OIIEHOYHBIX CPEJICTB BKIIOYAELT:

® KOHTPOJIbHBIE BOMPOCHI;

e TpeOOBaHUA K OTYETAM 10 JJAOOPATOPHBIM paboTaM;

e [iepeueHb BOIPOCOB K 3aUETy.

HasHaueHne olleHOYHBIX CPEJICTB: BBISIBUTH chopmupoBaHHOCTh KomrereHumi [1K-1, ITK-2
u [1K-3 (cm. 1. 111). CTyneHThI, HEe BBIMOIHUBIIKE 33 aHUs TEKYIIIET0 KOHTPOJIS MIIH TIOJYYHUBIIHE 32
HUX OLICHKY «HE yJIOBJIETBOPUTEIBHOY, 0 MPOMEKYTOYHON aTTEeCTAI[MN HE AOMYCKAIOTCS, TOKa HE
OyIyT JINKBUANPOBAHBI BCE 33]J0OJKCHHOCTH.

Copep:xkaHue U X0/ BHITIOJTHEHHS JJA00PATOPHBIX PadoT 10 KaXI0H TeMe, a TaKkKe TpeOOBaHUS K
OTYEeTaM IMPEACTABJICHBI B aBTOPCKUX METOJMYECKUX pa3padorkax (cm. OcHoBHas juteparypa [1,
2)).

Kpumepuu oyenusanus omuemos:
OneHka «omauyHo» BBICTABISETCA, ecnu JabopaTopHas paboTa BBIIOJHEHA IPABHIBHO,
IPOJIEMOHCTPUPOBAHbI TTOHMMAaHHWE HCIIOJIB30BAHHBIX (DU3UKO-XMMHUYECKHX M MaTeMaTHYECKHX
METO/IOB, MPABHJIBHOCTh BBIOOpPAa W HCIIOJIB30BAaHUS MPOTPAMMHOIO OOECIEUeHHs, CIIOCOOHOCTD
MHTEPIIPETUPOBATh PE3YNbTAThl, NPUBEICHO JETaJbHOE W IIOJHOE ONHMCAaHHE XOoJaa paldoThl M
c(hOpMYyIIMPOBAHBI BBIBO/IBI;
O1eHka «xopouio» BBICTABIIAETCS, €CIIM JJAOOpaTopHasi paboTa BBINNOJIHEHA MPABUIIBHO, HO CTYAEHT
3aTPyAHSETCS U3JI0KUTh U 000CHOBATH X0J1 pabOThI, OIKCATh AITOPUTM HCIIOIB30BAHHBIX METOOB
U / UM HHTEPIPETUPOBATh MOJYyUEHHBIE PE3YIbTAThI;
O1eHKa «y0061emeopumenbHo» BHICTABIISETCS, €CIM paboTa BHIIOJIHEHA HETIPABHIIBHO, HO CTY/ICHT
J€MOHCTPHUPYET BEpHBIN OX0/ K IpobemMe, MOCTaBICHHOM B IEJIAX U 3a/1a4ax;
OreHKa «Hey0081emeopumenbHO» BBICTABIAETCS, €CIIM padoTa BHINMOJIHEHA HEMPABWIIBHO WIN HE
BBINOJIHEHA COBCEM.

KoHTpoabHbIe BOMPOCHI 0 KAXKIOH TEMe NPENCTABICHBI B aBTOPCKUX METOIMYECKHX
pa3pabotkax (cm. OcHoBHas nutepatypa [1, 2]).

Kpumepuu oyenusanus omeemog Ha KOHMPOIbHLIE BONPOCHL.
1) moTHOTA ¥ MPaBMIIBHOCTH OTBETA,
2) creneHb OCO3HAHHOCTH, TOHUMAaHUS U3y4EeHHOT0;
3) si3p1KOBOE 0OPMIIEHHE OTBETA.
OTBeT OLIEHUBAETCA HA «OMIUYHOY», €CIU CTYICHT: MOJHO M3JIaraeT M3y4YeHHBIH Marepuai, AaeT
MPaBUJILHOE OTPENIEICHHOE MOHSATHI; OOHApY)KMBAaeT MMOHUMaHNE MaTepuaia, MOKeT 000CHOBATh
CBOM CYK/ICHUSI, IPUMEHUTH 3HaHHS Ha MTPAKTUKE, MIPUBECTH HEOOXOAUMBIE TPUMEPBI HE TOIBKO 110
y4eOHUKY, HO M CaMOCTOSTEIbHO COCTABJICHHBIC, H3JIaraeT MaTephal MOCIEAOBATEIbHO M
NPaBUIILHO C TOYKH 3PEHHUS] HOPM JIUTEPATYPHOTO SI3bIKA.
OTBeT OLEHHWBACTCA HA «XOPOWIO», €CIN CTYINEHT HaéT OTBET, YAOBIECTBOPSIONIMHA TeM Xe
TpeOOBaHMSAM, YTO W JUISI OLCHKHA «OTIMYHO», HO JOMycKaeT 1-2 OmMOKH, KOTOpHIE caM e
UCTIpaBIISIET, U 1-2 HeZo4€ETa B MMOCIIEA0BATEIEHOCTH | SI3BIKOBOM O0(hOPMIICHUHN H3J1araeMoro.
«¥Yooeremeopumenvro» CTaBUTCS, €CIU CTYACHT OOHAPY)KMBACT 3HAHHE U MMOHMMAaHUE OCHOBHBIX
MOJOKEHUH TEMBI, HO IpPH 3TOM: H3JIaraeT Marepual HEMOJIHO W JIOMyCKAaeT HETOYHOCTH B
OTIpeIeIEHUH MTOHATUH WK (OPMYITUPOBKE TEOPHIL; HE YMEET JOCTATOYHO IIyOOKO U TOKa3aTeIbHO
000CHOBATh CBOM CYKACHUS U IIPHUBECTH CBOU MPUMEPHI; N3JIaracT MaTeprall HEMOCIeA0BaTEIbHO U
JOMyCKAeT OMIMOKHU B SI3bIKOBOM O(OPMIICHHH HU3JIaraeMoro.
OueHka «HeyooeremeopumenvbHoy» CTaBUTCS, €CIHM OTBET HE YAOBICTBOPSET TPeOOBAHHIM
TIOJIOKUTEITLHOM OLIGHKH WIIM CTYIICHT OTKa3bIBACTCS OTBEYATh HA KOHTPOJIBHBIC BOMPOCHI



OuyeHnounble mamepuansl 015 RPOMENHCYMOYHOU ammecmayuu é popme 3auema

dopma NpOMEKYTOUHOM aTTecTaluu - 3auem. CucTemMa OLICHUBAHHUS 0 CTOOAJUILHOM IIIKAJIE B
coorBercTBUM ¢ BPC VYhuBepcutera. OC 3TOro Tumna JIOJKHBI BBISBIATH CTEIEHb OCBOCHUSA
TEOPETUYECKUX 3HAaHWUU Kak 0azy s (GopMHUpOBaHUS KOMIICTCHIIMH, YMEHHS HUX MPUMEHSTH B
CUTYyalMAX, MOJCIHPYIOIUX TPO()ECCHOHATBHYIO IeATEIbHOCTh, a TaKXke CHOPMHPOBAHHOCTH
xommerennui [1K-1, I1IK-2 u I1K-3, 3assnednsix B 1. 1.

IIpuMepHBIii CIUCOK BONPOCOB K 3a4eTy

MeTobl KOJIMUYECTBEHHOTO ONpEIEeHUsl OEIKOB B pacTBOpE

du3nuecKrue OCHOBBI MOJIEKYJISIPHOH CIIEKTPO(OTOMETPHH

Mertons! ¢ppakuronrpoBanus 6enkoB. OcoO0eHHOCTH (HPaKLHOHUPOBAHUS METOJOM OCAKACHUS

Mertoap! obecconuBanusi 6enkoB. Buasl xpomarorpaduu, nCHoiabp3yemMbie Ui 00eCCOTUBAHMS

OEIKOBBIX PACTBOPOB

Onekrpodoperndeckoe pasnencaue OenkoB. SDS-anextpodopes — ero ocobeHHOCTH U

[IPEUMYLIECTBA.

Metoap! onpeeneHusi aMUHOKHUCIOTHOM TTOCIIEA0BAaTEIbHOCTH OeKa

ba3bl TaHHBIX GETKOBBIX MTOCIE0BATEIBHOCTENH U CTPYKTYP.

[Torck OEIKOBBIX MOCIEI0BATENILHOCTEN B OaHKaX JTaHHBIX

OCHOBHBIE 11€7H, 3a/1a41, BU/Ibl ¥ IIPUHIIUIIBI BHIPABHUBAHUS

10. MeTop1 mONapHOTO BBIPAaBHUBAHUS TOCIe0BaTeNbHOCTEH. Anroputmbl Humimena-Byna
Cwmuta-YorepmeHa. AJIrOpuTMBI 1 BO3MOXKHOCTH niporpamMmbl BLAST

11. bubnmorpadudeckue 6a3bl TaHHBIX

12. Metons! Beiienenuss HK u3 Ouonoruueckoro matepuana U UX OUUCTKH.

13. KonmuecTBeHHOE OTpeiesieHne HYKJICMHOBBIX KHCIIOT B pacTBOPE.

14. Ocobennoctu Boiaenenus HesaepHoi JJHK u3 kierku.

15. MeTob! onpesiesieHus: NOCae10BaTENbHOCTH HYKJIEHHOBBIX KUCIIOT

16. DnekTpodhope HYKIEHHOBBIX KHCIOT — 0COOEHHOCTH METO/1a

17. MeToapl KOPPEKTHUPOBKU pE3YJIbTaTOB CEKBEHHWPOBAHMS IIOCIIEIOBATEILHOCTEH OEIKOB U
HYKJIEMHOBBIX KHCIIOT

18. BripaBHHBaHuE OCIEA0BaTeNIbHOCTEH B Tporpamme FASTA. AIropuT™ BEIpaBHUBAHHS.

19. MHOXeCcTBeHHOE BbIpaBHHBaHKE. AJITOPHUTMBI U BO3MOXKHOCTH miporpammbl ClustalX

20. ®unoreHeTHYECKUN aHAIN3 HYKJICOTHIHBIX M OCIKOBBIX TOCIEIOBATSIILHOCTEH. MeTOoIsl 1
AJITOPUTMBI TOCTPOEHHS! (PUIOTEHETHYECKUX JIePEBBEB.
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Kpumepuu oyenxu:

«Omauuno»: OTBET TOJHBINA, OTPAKAIOMIMK OOJBITMHCTBO CTOPOH PacCMaTPUBAEMOTO BOIPOCA; B
OTBETE TPAaMOTHO HCIOJNb3YeTCS TEPMHUHOJOIMS M JAlOTCS OIpeNeNIeHus; NPOBEICH aHau3,
CpaBHEHHE U TIPUBE/ICHBI KOHKPETHBIE IPpUMeEpPhl. OTCYTCTBYIOT OIIMOKH B JOPMYIIMPOBKE TEPMHHOB
1 OIICHKE (DaKTOB.

«Xopowo»: B OTBETE OTpPaXEHa OCHOBHAas CyTh pPAacCMAaTPUBAEMOTO BOIIPOCA; TPAMOTHO
MCMOJIb30BaHA TEPMUHOJIOTHS; IPOBEICH aHAJIN3, CPAaBHEHHE U NTPUBEICHBI MPpUMeEpHI. JlomyckaroTces
HE3HAYUTENbHBIC YIYIIeHHs (PaKTOB, HE3HAYUTENbHBIC OITUOKH B TEPMUHOJIOTHH.
«¥Yooeremeopumenvro»: CTYACHT BBIIOIHUI 3aJaHHE, HO MPU 3TOM JOMYCTUI MPUHLUUIHAIbHBIE
MOTPENTHOCTH (He3HaHWE HEOOXOAWMOW Ui HaHHOTO BOMpPOCa TEOPUH, TEPMUHOJOTHH U
¢bakTonorun).

«HeyoosnemsopumenvHo»: TIpU OTBETE CTYACHTOM HE BBINOJHEHBI TPEOOBAaHUS, YKa3aHHBIC IS
MOJIOKUTEIBHBIX OTMETOK MJIM CTYACHT OTKa3bIBAa€TCsl OTBEYATH HA BOIPOCHI Oniiera.
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Hacmoawaa npozpamma, ne modxncem 0vlmb 60CnNpOuU36e0eHa HU 6 Kakoii ¢hopme oOe3

npeosapumenbHo20 NUCbMEHHO20 pazpeuieHus Kageopul-pa3padomyuuxa npozpammol.



