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l. ean 1 32724y TUCHUTLIHHBI

Hean: M3yunTth W OCBOMTH Ha TMPAKTUKE OCHOBHBIC MPHUHIUIBI W KOHIICTIIIMH
UCCIICIOBaHMSI OWOTONUMEPOB C UCHOJIB30BaHUEM (U3UKO-XUMHYECKHX, MOJEKYISIPHO-
OMOJIOTHYECKUX U OMOMH(POPMAIIMOHHBIX METOJIOB.

3amaun:

e [lonyunTh TPAKTHYECKUN OMBIT HCIIOJB30BAHUS (PUIUKO-XUMHUECKUX, MOJEKYISIPHO-
OMOJIOTHYECKUX M OMOMH(OPMAITMOHHBIX METOJOB JUIsl UCCIICIOBAHUS OMOJOTHUYECKHX
MaKpPOMOJIEKYJ — OeJIka U HYKJICMHOBBIX KUCJIOT;

e JlaTh mpejacTaBIEeHUE O POJM ITUX METOJOB B COBPEMEHHOW €CTECTBEHHO-HAYYHOU
METOOJIOTHH;

e l3y4nTh OCHOBHBIE METOJbI M IOJXOJbI, WCIOJIb3yEMbIC I BBIICICHHS, OYUCTKH,
pas3zeneHus U uIeHTU(UKAINYA OHOMOJICKYIT,

® U3y4YUTh MPUHIUIBI TIOCTAHOBKM OJKCIEPUMEHTA H TEOPETHUYECKOH 00paboTKH
pe3yJIbTaTOB UCCIEOBAHUM;

® O03HAKOMHUTHLCS C MPUHITUIMHAILHBIMA OCOOCHHOCTSIMH OMOXMMHYECKOTO U MOJICKYJISIPHO-
OMOJIOTMYECKOT0 aHAJIN3a PeaTbHbIX OMOJIOTHYECKUX 00BEKTOB;

®  OCBOHTH METOJbI OMOMH(POPMATHKH, BKIIIOUasi paOOTy C MOJIEKYJIAPHBIMU 0a3aMH JaHHBIX,
BBIPAaBHUBAHHE MTOCIIEAOBATEIHLHOCTEH M MOJICKYIISIPHYIO BU3YAIH3AIUIO;

® HM3yYUTHh BO3MOXHOCTH MPWIOKCHHS METOIOB MH()OPMAIIMOHHOW OMOJIOTHH, B TOM YHCIIE,
TEOPETHYECKOT0  aHaju3a M  KOMIBIOTEPHOTO  MOJCIHMPOBAHUS, K  PEHICHUIO
GyHIaMEHTAIBHBIX W TMPUKIAJAHBIX MPOOJIEM COBPEMEHHOW OHOJIOTHH, MEIHIIUHEI,
(hapMakoJIOTUH U SKOJIOTHUH.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas pucuurmmHa b1.B.02 «bonpmioli mpakTUKym» OTHOCUTCS K YacTH,
dbopmupyeMoil yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHUH 00s3aTebHOM yacTu. M3ydyaeTcs Ha
4 xypce (ceapMOii U BOCBMO# CEMECTPBI).

2.2. JIns u3y4deHus JaHHOW Y4eOHOU JUCIIMIUTNHBI HEOOXOJMMBI 3HAHWS, YMEHHUS ¥ HABBIKH,
dbopMupyeMble  MPEIIIECTBYIONMMHA  JUCHUIUIMHAMU  crieruaiutera  («MaremaTukay,«
AHanutuueckasi, Quanueckas W KOJUIOMAHAs Xumus», «OOmass Ouosorusi», «buoxumusy,
«MomnekynsipHast OUOJIOTHsI KJIETKNY, «MoeKynspHas TeHeTHKa, «DU3HKO-XUMUYECKHE METOIbI
uccienoBaHui», «Maremarudeckas 00paboTKka pe3ybTaToB HcclieioBanuily, «HbopMaTnkay).

2.3. Ilepedenp MocaenyONMX YUeOHBIX AUCIMILINH, A KOTOPHIX HEOOXOIUMBI 3HAHHUS,
YyMEHUS ¥ HaBBIKH, (opMUpyeMble JaHHOW Y4eOHOW AUCHUIUIMHON: «buoTexHOIOTHS
JIEKAPCTBEHHBIX CPEICTBY», «DBHOMHXKEHEPHBbIE TEXHOJOIMM B MeAuuuHe», «CTPYKTYpHO
¢dyHKIIMOHaIbHas OnonHpopmaTHkay, BbinoaHeHue BKP.

I1l. TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI

[Iporiecc OCBOEGHHWs AWUCIUIUIMHBI HaNpaBlieH Ha (OpMHUpOBaHWE KOMIIETEHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxaroroku 06.05.01
«buonnxenepus u bnonHGoOpMaTHKaNY:

[IK-1"CnocoOeH TBOpYECKHM HUCHOJB30BaTb U  NPUMEHATh  (yHIaMEHTaJIbHbIC
NpeCTaBICHNsT ONOJIOTHH, CMEXHBIX JUCIHUILIMH ¥ COBPEMEHHBIE METOIOJIOTUIECKUE TTOIX OB
JUIsL OTIpe/IeIeHUs] IePCIIEKTUBHBIX HalpaBJIeHUI HayyHBIX MCCIEOBaHUHN B cepe momyueHus,
U3yYeHHs] ¥ TIPUMEHEHHUS! PAa3IMYHBIX MPHPOTHBIX, H3MEHEHHBIX MPUPOIHBIX OMOJOTHUYECKUX
O00BEKTOB, MCKYCCTBEHHBIX, OpPraHM3MOB a TaKkKe OHOMAaKpOMOJIEKYN, O0paboTKy U
MOCJIETYIONTUI aHATN3 OOJIBIITIOTO MAacCHUBa MH(OPMAITUU 110 OMOJIOTHYECKUM O00BeKTaM"



Ilepeyenb MiIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHs MO JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIETEeHIUH

KomnereHnnus NHaukaTopbl KoMneTeHuii Pe3yabTaThl 00y4eHHsA
1IK-1 MK nx 1.1 3HaTh: OCHOBHBIE IPUHLIUIIBI, TEOPUU U
Criocoben TBOPYECKH | 3HACT aKTyasbHbIE IIPOOJIEMBI, 3aKOHBI, JIS)KAIlMEe B OCHOBE METOJIOB
KUCIIONB30BaTh 1 | OCHOBHBIE OTKPBITHS B 00JIaCTH OmonH(GOPMATUKH 1 OMOMHKEHEPUHT
IIPUMEHST W3YYCHUS )KUBBIX OPTaHU3MOB U YMerTs: HCTIONB30BATh SHAHMA ¢duzuKo-
byHIaMeHTATbHbIE OMOJIOTUYECKUX CHCTEM XUMUYECKOH OHONIOTHH [ 00BSICHEHHS

MPEJICTaBICHHS] OMOJIOTHH,
CMEKHBIX JUCHUIUTMH U

COBPEMEHHBIC
METOI0JIOTUYCCKHE
IIOXOJIbI JUISL
ornpeeICHUs
HEPCICKTUBHBIX
HaNpaBICHUH  HAYYHBIX
uccienoBanuii B cdepe
MOJTyYCHUsS, H3Y4YCHHUS U
IPUMEHEHUS  Pa3IMYHbIX
NPUPOHBIX, HW3MEHEHHBIX
IIPHPOJTHBIX
OMOJIOTUYECKHX OOBEKTOB,
UCKYCCTBEHHBIX,
OpraHW3MOB a  TaKke
OMOMaKPOMOJIEKYII,
00paboTKy u
HOCIIC YOI aHajun3
00JIBITIOTO MaccHBa
uHpopmanuu o
OMOJIOTUYECKUM
o0bekTam"

Pa3NUYHBIX YPOBHEW OpraHU3alnuu
1 crioco0eH UCII0Ih30BaTh
TEOPETUUECKUE 3HAHUS U YMEHHS
B Hay4HO-UCCIIEI0BATENbCKOM
JeSITENbHOCTH

Ba)KHEUTIIUX MPOIIECCOB, TPOTEKAIOIINX B
JKHUBBIX OPraHU3Max

Brnagers: HaBbIKaMU pabOTHI C
aHATUTHYCCKOU MTPUOOPHOI 0a30ii 1
TEOPETUUCCKUMH METOIAMH

HJIK nx1.2
YMeeT HeIob30BaTh
(dbyHIaMeHTaIbHbIE 3HAHUS U
COBpEMEHHBIE METO0IOIMYECKHE
MOAXOABI IJIs IEPCIEKTUBHBIX
HaIpaBJICHUN HAyYHBIX
HCCIIEN0BAHNUM, TOCTPOCHUS
WH(POPMALMOHHBIX MOJIENEH 1
MIPaKTHYECKUX Pa3pabOToOK B
cdepe mpodeccHoHATBHON

3HaTh: CIOCOOBI IPUTOTOBIICHUS
HEOOXOIUMBIX IJISl HCCIIEA0BAHHUN
PEAaKTHBOB U MHBIX PACXOIHBIX
MaTepHajIoB

YMeTh: YCTaHaBJIUMBATh CBA3U MCKIAY
METOAAMHU HCCIEAO0BAHMS, CTPYKTYPOH 1
CBOMCTBaMU OMOTIOTMMEPOB

Bnagers: MeTomamu usmko-
XUMHNYECKOI'O U MaTEMATUYCCKOI'O
OMNMCAaHUs NPOLECCOB B3aUMOJCHCTBUI

EATEIILHOCTH. BEIIECTBA, YHEPTUH U HHPOpPMALIUU B
OMOJIOTMYECKUX CUCTEMAX.
UK k13 3HaTh: CCHU(PUUHYIO TSPMHUHOJIOTHUIO,

BrnaneeT HaBBIKAMH TBOPYECKOTO
MNPUMCHCHHA METOOOJIOTUYCCKUX
MTOIXOJIOB JUTS Pa3padOTKH
MoOJeJIeH, HOBBIX TEXHOJIOTHH,
MaTepHUajIoB U OMOJIOTHYCCKUX
00BEKTOB C IIeTICHAIPaBICHHO
HM3MEHEHHBIMU CBOMCTBAMH,
METOJIOB BBIPAOOTKHU
MPAKTUYECKUX PEKOMEHAAIMHN JJIst
peleHus 3a1a4

OTHOCSIIYIOCS K IPOQHIIIO TOATOTOBKH,
KJIacCU(UKAINIO METOJIOB UCCIIEOBAHUN
YMeTh: ocyliecTBUTh BEIOOp Haubolee
ONITUMAJIBHOTO HHPOPMALIIOHHO-
BBIYHCIUTEIHFHOTO W/WIH (PU3HKO-
XUMUYECKOT0 METO/Ia UCCIIeIOBaHMS B
3aBUCUMOCTH OT IIOCTABJICHHON 3a1a4H
Bnagers: nmpoheccuonanpHOM
TEPMUHOJIOTHEN; OCHOBHBIMU TIPUEMaMHU
UCCIIEIOBAaHUSI M HAYYHOTO OTMCAHUS

npodeccHoHaTbHOM OHMOJIOTHYECKUX MPOIECCOB,
EATEILHOCTH.
HJIK nx2.2 3HaTh: CYITHOCTh OCBAWBAEMBIX METOOB,

CrniocoOeH npodeccnoHaNbHO
paboTath ¢ UCCIIEIOBATEIIHCKUM,
WCTBITATENEHBIM 000PYI0BaHUEM
U YCTaHOBKaMH,
BBIYHCIIUTEIHHBIMU
KOMILJICKCaMH,
CIICIATN3UPOBAHHBIMH TTAKETaMH
porpamMm

0COOEHHOCTH ux MIPUMEHEHUS B
COBPEMEHHBIX OHOJIOTNYECKUX
HCCIICTOBAHUIX

VYMeTh: BBIIIOJIHSATH HCXOJHBIE

BBIYHCIICHHS, TPOU3BOAUTH pPAacUeThl 110
pe3yibpTaTaM JKCIIEpPUMEHTa, MPOBOJIUTH

CTaTHCTUYECKYIO 00paboTKy
9KCIEPUMEHTAIBHBIX JaHHBIX

Brnanets: HaBbIKAMH  pabOTHI c
XUMHAYECKUMU peareHTamMmu u

AHAJTUTUYCCKHUMHU HpI/I60paMI/I

HJIK nk23
Bmageer cratucTuueCKMMH
METOJIaMU 00pabOTKH
SKCIEPUMEHTAIbHBIX
pe3yIbTaTOB; CIOCOOCH HAXOIUTh

3HaTh: NPUHLUIIEI PAaOOTHI ¢ Ga3aMu
JIAHHBIX U C 00CITYKUBAIOIIUMHU HX
MPWIOKESHUSIMU, METO/IBI TIOMCKA U
00paboTku uHpopMaLru O




Y OCBaWBaTh HOBBIE MPOTPAMMHEIC
pecypchl U IPUMEHSTD
MIPHUKJIATHBIC KOMITBIOTEPHBIC
MPOTrpaMMHBIE KOMIUICKCHI;
MIPEICTaBIISTh PE3YIBTATHI

MTOCIICZIOBATENBHOCTSIX ¥ CTPYKTYpax
OMOMOJIEKYIT

YMeTh: UCTIONB30BaTh OCHOBHBIE (DU3HKO-
XUMHUYECKUE METOABl HUCCICAOBAaHUN B
9KCIIEpPUMEHTATLHON OHOJIOTHY;

HCCIICAOBAaHHUMA U pa3paboOTOK B Branmers: 0a30BBIMH MMaKeTaMH
BHJIE OTYETOB, JOKJIAJIOB, MPUKJIAHBIX TMPOTrpaMM JIJIs  aHaju3a
yOJIMKAIUI B HAYYHBIX CTPYKTYPBI u MOCIIE0BATEIBHOM
W3JIAHHSX. OHMOJIOTUYECKUX MAKPOMOJIEKYJT

UK rxc3s 3HaTh: KpUTEpPHHM BBIOOpa HamOoJee

YMeeT nporHo3upoBaTh HOBBIC
HaTpaBJICHUS HAYIHBIX
WCCIICIOBAHUHN H OTIPEICIIATh
cepbl IPUMEHEHHS PE3YIbTaTOB
Hay4YHO-UCCIICJI0BATEIBCKIX
paboT, OTICHUBATh PHUCKH,
CBSI3aHHBIC C UX pPeau3aIueii u
BBIPa0aTHIBATh AJIbTCPHATUBHBIC
BapHaHThI PEIICHUH, CTPOUTh
MaTeMaTHYECKHE MOJICITH JUTs
OIMMCaHud U3y4aeMbIX SIBJIEHUU U
MPOIIECCOB.

ONITUMAJILHBIX AJISl JAHHBIX HCCIIEIOBAHHUN
TEOPETHYECKUX U (U3UKO-XUMHUUECKUX
METOJIOB, METOABl  WHTEPIPETALUH
pe3yIAbTaTOB UCCIIEIOBAHUIA.

YMeTb:  UCIONB30BaTh  TMOJIyYCHHBIE
3HAQHMS W  HaBBIKK JUISI  PEIICHUS
npodeccroHaNbHbIX 3a1au.

BrnaneTs: MeTogaMu TeOpeTHUECKOM
00pabOTKH 1 aHAIIA3a SMITUPUIECKUX
JTAHHBIX




IV. COIEPKXAHHUE U CTPYKTYPA JUCHUIIJINHBbI

O0BbeM AMCHUILIMHBI COCTABJISACT 5 32a4eTHBIX eJMHHUL B CeIbMOM ceMecTpe M 4 3a4eTHBIX eJMHHLbI B BOCBMOM ceMecTpe, 324 yaca.

W3 HuX peanmu3yercsi ¢ HUCIOJIb30BaHUEM JICKTPOHHOTO OOYyUeHHs U TMCTAHIIMOHHBIX 00pa30BaTelbHbIX TeXHONIOTUN He MeHee 20% dacoB OT
ayauTOpHOM paboTsl (65 yacos)

®opma NPOMeKYTOUYHOI aTTecTalMuU: 3a4eT B 7 ceMecTpe, 3a4eT ¢ OlleHKOH B 8 cemecTpe.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, € YKa3aHHeM BH/JA0B YYeOHBIX 3aHATHH U OTBEJEHHOI0 Ha HHUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Pa3nen nucuuniauHbl/TEMA = Buner yaeOHOI paboThI, dopma TEeKyLIero
n/H < | BKIIKOYas CAMOCTOATENbHYIO paboTy 00y4atomuxcs , | KOHTPOJIst
= E MPAKTUYECKYIO TOJATOTOBKY U TPYJOEMKOCTh ycneBaeMocTu/
2 2 (B yacax) dopma
[ o
o g K 5 NMPOMEKYTOYHOM
>, OHTaKTHas padoTa MpenoiaBaTelis ¢ =
= o 2 arTecTalMu
] o0y4armuMucs =
& 2w < (o cemecTpam)
e & =
Q = ]
S F | &8 £
5% Z ; E Jexmnus | Cemunap/ KouncyabTanus =
QE) = ZE IpakTuyeckoe, s 8
9| O e I J1aboparopHoe S =
O~ = = 3aHsATHe/ O =
1 2 3 4 5 6 7 8 9 10

Pazpgen 1. Beakn

1 Jlaboparopnas padora Ne 1.
KonmuecTBeHHoe onpeneneHue Genka 71 20 10 10
METOZOM ONTHYECKOH CIIEKTPOCKONIUHU

KoHTpoibHBIE BOIIPOCHI
3amura oTYeTa

2 JlaboparopHas pabota Ne 2.
dpakoOHUPOBaHKUE OEIKa METOI0M 7 28 18 10
JIPOOHOTO OCAXKJICHUS

KoHTposibHBIE BOIIPOCHI
3amuTa oT4era

3 JlaboparopHnas padora Ne 3.
ObecconmrBanne OEIIKa METOIOM TeJTb- 7| 30 20 10
¢unpTpann

KonTtposnbHbIe BOMTPOCHI
3armra oTyeTa




Jlaboparopnas padora Ne 4. Dnexkrpodopes

KOHTpOJ'IBHLIe BOITPOCHI

30 20 10
OenKa B MOJIMAKPUIIAMHUTHOM rejie 3amuTa oT4YeTa
5 JlabopartopHas padora Ne 5. ITouck 6enkoB
B 0aHKe JaHHBIX U BU3yaIH3alus 30 20 10 KonTtposnbHbIe BOIpOoCH
CTPYKTYPBI MOJIEKYJIBbI C TIOMOIIIBIO 3amura oT4yera
NPUKJIAIHBIX IPOrpaMM
6 JlaboparopHnast pabora Ne 6. BeipaBHUBaHME
o KontposbHbIe BOITPOCHI
nocienoBarenpHocTell 6enkoB. Pabora ¢ 30 20 10
3amuTa oT4yera
oubmorpaduueckumMu 6azaMu JaHHBIX
Paznen 2. Hyk/ienHOBBIE KHCJIOTHI
7 JlaboparopHas padora Ne 7. Brinenenue
o KoHTponbHbIE BOIIPOCHI
renomHoi JIHK 3 nzonupoBanHbIx 14 10 4
3amuTa oT4era
KYJIBTYP MUKPOOPTaHU3MOB
8 Jlaboparopnas padora Ne 8. Brinenenue
KonTtposnbHbIe BOIPOCH
HYKJICMHOBBIX KHCJIOT U3 CMEIIaHHBIX 14 10 4
o 3amura oT4era
MHUKPOOHBIX aCCOIMAIIHIA
9 JlaboparopHas padota Ne 9. Brinenenue 14 10 4 KonTposbHbIe BOIPOCH
mnazmugHon JJHK 3arura oT4yeTa
10 | JIaGoparopnas padora Ne 10.
KoHTponbHbIE BOIIPOCHI
OnexTpodopes HyKICHHOBBIX KHCIOT B 18 12 6
3amura oTUeTa
arapo3HOM reje
11 | JIabopatopuas padota Ne 11. Pyunas
KOPpPEKTUPOBKa (paiiyia ¢ XpoMaTorpaMmmoi 18 12 6 KontposnbHble BOITPOCHI
Y TIOCJIeIOBATELHOCTHIO B TPOrpaMMe 3amuTa oT4era
BioEdit
12 | JIaGoparopHas padora Ne 12.
< KoHTponbHbIE BOIIPOCH
CpaBHUTENbHBIN aHAIN3 HYKICOTUAHBIX 18 12 6
. 3amuTa oT4yera
NOCJIE0BATEIbHOCTEH.
13 | Jlabopatopuas pabota Ne 13.
. KoHTponbHbIE BOIPOCH
BripaBHMBaHKE TOCIIEOBATENILHOCTEH B 18 12 6
3amuTa oT4yera
nporpamme ClustalX.
14 | Jlabopatopuas pabota Ne 14.
o KoHTposibHBIE BOIIPOCHI
®duoreHeTHIECKUN aHaIN3 HYKICOTUTHBIX 18 12 6

HOCHCHOB&TGHLHOCTCﬁ.

3amumra oTdera




4.2 TInaH BHeayAUTOPHOIi CAMOCTOAATEIbHOI PadoThI 00Y4YaAIOLIUXCSI 110 TUCIUIIIMHE

VuebHo-
CamocrosiTenbHas paboTa 00yJaroImmxcs O1LIeHOYHOE CPEACTBO METOMYECKOE
Cemectp Hazpanue paznena, TeMbl obecrieueHue
Bun camocrosaTenpHOM Cpoku TpynoeMKocThb CaMOCTOSTEILHOM
paboTsI BBITIOJIHEHUSI (uac.) paboTEI
Pa3ned 1. beaku
6 JaGopatopHas paGota Ne 1. [ToaroroBka k ornpocy 1-2 10 KoHtpoibHbIE BOTPOCHI Pasnen § a-r
IToaroroBka oTdera OrtueT no 1ab. padbote
6 |JlabopaTopHas pabora Ne 2. - «- 3-4 10 - «- -« -
6 |JIaGoparopnas pabora Ne 3. - «- 5-7 10 - «- - «-
6 |JIaGoparopnas pabora Ne 4. - «- 8-10 10 - «- - «-
6 |JlabopaTopHas pabora Ne 5. - «- 11-13 10 - «- -« -
6 |JlabopaTtopHas pabota Ne 6. - «- 14-16 10 - «- -« -
Paznen 2. Hyk/ienHOBbIE KHCJIOTHI - «-
7  |JlaGoparopnas pabota Ne 7. - «- 1-2 4 - «- - «-
7 |Jlaboparopnas pabota Ne 8. - «- 3-4 4 - «- - «-
7 |Jlaboparopnas pabora Ne 9. - «- 5-6 4 - «- - «-
7 |Jlaboparopnas pabota Ne 10. - «- 7-8 6 - «- - «-
7 |Jlaboparopnas pabota Ne 11. - «- 9-10 6 - «- - «-
7 |Jlaboparopnas pabota Ne 12. - «- 11-13 6 - «- - «-
7 |Jlaboparopnas paGora Ne 13. - «- 14-16 6 - «- - «-
7 |Jlaboparopnas pabota Ne 14. - «- 17-18 6 - «- - «-

OO0t 00beM CaMOCTOSITENILHON paboThl 1o auciuminHe (dac) — 102

N3 Hux 00beM camMoOCTOSITEIbHOW PadoThl ¢ HCMOJb30BAHHEM 3JIEKTPOHHOTO
00y4eHHsI M THCTAHIIHOHHBIX 00Pa30BaTEJbLHBIX TEXHOJIOTHIA (dac) - 65




4.3 ConepxaHue y4eOHOro MaTepuasa

Pa3pgen 1. Beakn

JlabopaTtopnass padora Ne 1. KoumuecTBeHHOe ompeneineHue OeJlka MeTOI0M
ONTHYECKOi CTIeKTPOCKONMUM

3aKOHOMEPHOCTH B3aMMOJICHCTBHS BEIIECTBA C AJIEKTPOMArHUTHOM BOJHOM. AOGcopOums
AJICKTPOMArHUTHOM BOJHBI MOJIEKYJIOH BemecTBa. 3akoH JlamOGepra — boapa. MousipHbrit
KOOQQUIUEHT OHKCTHHKIMU. OnTHYecKas IUIOTHOCTh. llpakTHyeckoe NpUMEHEHHE 3aKOHa
JlamGepTa-bapa. KanubpoBouHas npsiMas u ypaBHEeHHE JIMHEWHOU perpeccun. Meton Jloypu. Meron
Kunrcnes-Bekcensbayma (OmyperoBass peakiusi). CrnektpodoToMeTprueckuid MeTon, ¢dopmyia
Kanbkapa.

[ToarotoBka k padore (OTOIIEKTPOKAIOPUMETPA U TOPSAAOK paboThl Ha HeM. [locTpoenue
KanmuOpoBouHoro rpaduka. Pacuer mnapamerpoB KkanuOpoBouHOl mpsmoil. OnpeneneHue
KOHIIGHTpauuu Oenka B pactBope. Pacuer oOmiero xonmmuectBa Oenka. CTaTHCTHUECKas OIICHKA
JOCTOBEPHOCTH Pe3yJIbTaToOB u3MepeHuil. OdopmieHue oTyera.

JladopaTopnasi paGora Ne 2. ®pakiuoHupoBaHue 0ejIKa MeTO0M APOOHOT0 OCAKIEHUSI

BricanuBaHnue Kak METOJT OYMCTKH U BBIJEICHUS Oenka. JJoCTOMHCTBA METOia U TPaHHIIbI €T0
NPUMEHUMOCTH. MOJIeKyJIsipHble MeXaHU3Mbl BbicanuBaHus. Psng [odwmeiicrepa. ®axropsl,
OTIpeICTISIONINE PACTBOPUMOCTE Oelika: TemrepaTypa, pH, ucxoaHas KoHIEHTpalus Oenka, HOHHAs
cuia pactBopa. opmyna pacyera nonnoii cuiel. Coocaxnenue. [Ipobiiema norepu meneBoro 6enka,
BBI3BAHHOHN COOCAXKICHHEM. DKCTPAKIIMOHHOE BhICAIMBAHUE, €TO OCOOEHHOCTH.

Pacuer  xoHmeHTpammii  cynabpara  aMMOHHUS,  HEOOXOAMMBIX  JJs  JIPOOHOTO
dbpaxnuonuposanus 6emnka. [Ipurorosnenue pabounx pactBopoB. Onpenernenne 001Iero KOIuuecTBa
Oernka B UCXOTHOM pacTBope. IpoOHoe ocakaeHue Oenka cepueii KOHIEHTpaIui cyib(ara aMMOHUS
IM (25%); 1,6 M (40%); 2,4 M (60%); 3,2 M (80%). OmpeneneHue coaepkaHusi Oeinka B
NoJyueHHBIX (pakuusax. Pacuer OanmaHca Oenka MeXAy MCXOJHBIM PacTBOPOM U IOTYYEHHBIMU
bpakusamu. OdopmieHue oTyeTa.

Jladoparopnasi padora Ne 3. O6eccosinBanue 6eika MeTOI0M Iefib-QUiIbTpanun

Xpomarorpadguss — oOmuMH NpuUHUMN MeTonxa. Buiel xpomarorpaduu mo arperaTHOMy
COCTOSIHMIO (a3, B 3aBUCUMOCTH OT MEXaHHW3Ma Da3AeNeHUs M alnaparypHoro ogopmieHUs.
[TpuHuun pasgeneHus cMecel MOJIEKYJ METOJOM Tenb-lipoHuKatomeid xpomatorpadpuu (I'TIX).
Ocnosuble nousatus ['TIX: koadduunent pacnpeneneHus, 00beM IIOUPOBAHUS, Pa3HOCTh 00HEMOB
BBIX0/1A.

HaOyxanne m ormyumBaHue cedajgexca. 3armojHEHHWE KOJOHKH. YJaJeHHEe W3 KOJOHKHU
xynopuna Hatpus. IlpuroroBnenue pabGouero pactBopa Oenka (albOYMUH) M XJIOpUIa HATPHSL
Beenenue pabGodero pactBopa B KOJOHKY. OJioupoBaHuMe U cOop ¢paxiuit. OnpejeneHue
cojepkaHusi Oenka Bo ¢pakuusax. Pacuer OamaHca Oenka MeXAy MCXOJHBIM pacTBOPOM U
nosiyueHHbIMH  (ppakuusaMu. OmnpezneneHue coaepkaHus xyuopujaa Bo ¢(pakuusax. OrmnpeneneHue
BHYTPEHHEro 00beMa BoJIbl, 00beMa BbIX01a U KOAPPHUIMEHTa pacpeaeIeHHs A XJIOpUIa HaTPHUs.
Odopmienue oryera.

JlabopaTopnasi paGora Ne 4. Jiaexrpodopes 0e1ka B MOJITHAKPHIAMUIHOM reJie.

Teopust anextpodopesa. Bumsr snmexktpodopesa: ¢ MOABMKHOW TPAHUIICH, 30HATBHBIM,
HenpepbIBHBINA. Dnekrpodope3 Ha Oymare, renb-snekTpodope3. THIBI HCMONB3YeMbIX Telei:
MOJTMAKPWIIAMUIHBI W arapo3HbIid. DJeKTpodope3 B IEHATYPUPYIOIIHX ycinoBusix — SDS-
anekTpoopes. DU3MKO-XMMUYECKHE MEXaHH3Mbl KOHIIEHTPUPOBAHHUsS O€lika MpH 30HAJIBHOM
anektpodopese. conpzoBanue snekTpodopesa s pa3aeineHus U HACHTHPUKAINH OTKOB.

[ToaroToBka k pabote Kamepsl i 1eKTpodopesa 1 mopsaok padboTsl ¢ Hell. [Tonkmouenne
KaMmepsl K 6ioky nutanus. [lpaBuna BeiOOpa 3HaUeHHUI HampsKeHUs (CHIIbI TOKA) MPU MPOBEIEHUU
anektpoopesa. [lpuroroBnenue HEOOXOAMMBIX MaTepHaJOB W  PEAKTUBOB: aKpHIIAMUJ,
MeTuJIeHOucakpuIamMul, 0ypepHbie pacTBOPHI (JIEKTPOaHBIN Oydep, Oydep as 06pasmnos u remneit),
TEME/], nepcynbdar xanus, 1oAeHuiIcynb(ar HaTpus, KpacuTean (Kymaccu U OpoMdeHOIIOBbIH
cunuii). IlpuroroBnenre OeIKOBBIX 00pa3loB IJs AMeKTpodope3a — MapKepHbIE U HCCIenyeMble



Ocenku. 3anuBKa W TMOJUMEpHU3alMsl KOHIICHTPHUPYIOIIETO W paszzeisoniero renei. Hanecenue
o0pa3loB Ha renb. 3aluBKa 3JekTpoaHoro Oydepa. [IpoBenenue snekrpodopesza. Dukcanus u
oKkpacka anekTpodoperpamMmmbl. OTMBIBKA Tl U MPOTOKOJIMPOBAHUE PE3yJIbTAaTOB ANIEKTpodopesa.
Odopmrnenue oTdera.

JlaGoparopuasi padora Ne 5. Ilouck 0ekoB B 0aHKe JaHHBIX M BHU3yaJu3auus
CTPYKTYPBI MOJIEKYJIBI ¢ MOMOIIbI0 MPUKJIATHBIX MPOrPamMMm

Wnentuduxaus opraHu3MoB € MIOMOIIBIO0 OENKOBBIX MocienoBaTenbHocTel. [Touck 6enkon
B 0Oasze manHbix UNIProtKB. 3amomHenune ¢opmbl ommcanus Ocnka. Busyanmsanus OEIKOBBIX
MOJICKYJ ¢ moMoIeio mnporpammel RasMol. Pa6ora ¢ PDB-¢aiinom. Busyanusammss Monekyn ¢
nomoineko porpaMmmel ACD ChemSketch. M3o6paxenue crpykTypsl aMuHOKUCIIOT. OdopmiicHue
oTyYeTa.

JlabopaTopnasi padora Ne 6. BoipaBHuBaHue nocienoBarejbHocTell 0enkoB. Padora ¢
ouodmorpagpuyeckuMu 0a3amMu JaHHBIX.

[TonsiTue paccTOSIHUSI MEXIy IOCIENA0BAaTENbHOCTSMYU, CYET BBIPABHUBAHUS, AITOPUTM
BbIpaBHMBaHMs. Buupl BblpaBHUBaHUS OuonosumepoB. OOIacTh NpPUMEHEHHUS BbIPAaBHUBAHMUS
MOCJIeI0BaTeIbHOCTEH. BhIpaBHUBaHME TOCIIEIOBATENFHOCTEH ¢ moMolbio mporpammbl BLAST.
AnroputMm pabotsl mporpammbl. Kaprta jgokansHoro cxojactsa. [louck Genka mo ero romosory.

[Mouck unpopmaimu B obubmmorpaduyeckux 6a3ax nanusix. Padora ¢ cucremamu PubMed u
elibrary. Pa6ora ¢ mybnukaiusiMu onpeieieHHoi HanpaBieHHOCTH. OdopMiIeHHE OTYeTa.

Pa3nen 2. Hyk/ienHOBBIE KHCJIOTHI

Jladboparopuasi paGora Ne 7. Beigesienue reaomuoi JITHK u3 u30/1MpoBaHHBIX KYJIbTYP
MHMKPOOPTraHNU3MOB

Pabora ¢ mukpomnuneTrkamu, npaBuia padOThl ¢ OMOJOTUYECKUM MaTepuaioM M TEXHHUKA
6esonmacHoctu. Pabora ¢ BopTekcoM W UEHTpUyroil: TMOPSIOK W TpaBuia padoTH,
YpPaBHOBEIIMBAHKE MPOOUPOK.

[TpuroroBnenue peareHToB. JIu3ucC KiIeTo4HON cycneH3uu. JleHarypauusi O€NKOB U
nonucaxapuaoB. OcaxIeHUe HYKICHHOBBIX KHCIOT. PacTBOpeHHE HYKIECHHOBBIX KHCIIOT.
Odopmienue oTdera.

Jlaboparopnasi paGora Ne 8. BbigejieHHe HYKJIECHHOBBIX KHMCJIOT H3 CMEHIAHHBIX
MMKPOOHBIX acconManui

Ha6opsr nns Beinenenus JJHK umun JJHK/PHK, mns ounctku JJTHK wmm [MIP-npomykToB.
JIu3uc KIeTOYHOM CYCNEH3WH W JAeHaTypalus OeJIKOB W MOJMCaXapuioB. DKCTPAKIUA OEIKOB U
MOJIMCAXapUI0B. DKCTPAKIIUS HYKICHMHOBBIX KHcIoT. OdopMieHne oTuera.

JladopaTopnasi padora Ne 9. Boigesenue niazmuanoii JHK

buonoruueas pons mnazMun. 3HaUEHUE TUIa3MUA B OMOMHXKEHEPUM M OMOTEXHOJOTHH.
[IpuroTtoBnenue pacTBOpoB. JIM3uc KJIETOUHON CyCHEH3UMM W JieHaTypalus OelKoB. Y JaneHue
xpomocomuoii [IHK. Ocaxnenue mnasmunnoit JJHK. Pacmennenne TPHK 1 ocratkoB pubocomHoM
PHK. Odopmiienune otyera.

JlabopaTopnasi padora Ne 10. Dnexkrpodope3 HyKJICHHOBBIX KHCJIOT B arapo3HOM reJe

OcobenHoctu 3aekTpodope3a HYKIEUHOBBIX KUCTOT. [IpuroroBieHue pacTBOpOB U
nonuMepu3anus rens. [loaroroBka u HaHeceHue oO0Opa3loB. Mapkepsl MOJEKYISPHOTO Beca.
Busyanuzanuss  pe3ynbTaToB  3JIEKTPOPOPETHUECKOTO  pa3feNieHUs HYKJIEWHOBBIX  KHCIIOT.
Odopmrnenue oTuera.

JlabopaTopnas padora Ne 11. Pyuynasi koppexkTupoBKka (aiijia ¢ XxpomaTorpaMmMoii u
MoCcJIeI0BaTeIbHOCTHIO B Iporpamme BioEdit

Unentudukanuss OpraHu3MOB [0 HYKJIEOTHAHBIM TocjenoBaTenbHOCTIM. Koppekuus
HYKJICOTUJHON  TOCIENOBaTENbHOCTH, 3aMeHa  BbIpokJIeHHbIX OykB u  N.  CoOopka
MOCJIeTOBATEIPHOCTH U3 JBYX W Oosiee GparmenTtoB. Vcnosp3oBanue omiuii mporpammel BioEdit.
Odopmrnenue oTdera.

Jladoparopnassi pabdora Ne 12. CpaBHUTeJbHBIIi aHAAU3  HYKJEOTHIHBIX
10CJIe0BaTEJIbHOCTEN.



CpaBHUTENIBHBIN aHAIU3 3aJaHHOW MOCJIEAOBATEIbHOCTH C IMOMOIIBI TMaKeTa MporpaMm
FASTA. CpaBHUTENbHBINH aHAIM3 33JaHHOW MOCJIEIOBATEIILHOCTH C MOMOIIBIO MAaKeTa MporpamMm
BLAST. Odbopmienne oTyera.

JlaGopaTtopnas padora Ne 13. BripaBHHBaHHMe MNoOcC/Ie10BaTeJbHOCTel B NMporpamme
ClustalX.

YcraHoBka nporpamMmHoro obecneuenus. Padora ¢ nmporpammoii ClustalX. BeipaBHuBanue
nocnenoBarenbHocTedl. IlocTpoeHne  QuiioreHeTHYECKMX B3aMMOOTHOLIEHUH €  MOMOIIBIO
nporpammel ClustalX. Odgopmienue otyera.

JlaGoparopnass paGora Ne 14, @OujoreHeTHYeCKH AaHAJN3 HYKJICOTHIHBIX
NocJIe10BaTeIbHOCTEIA.

[TpakTHyeckoe U TeopeTHuecKoe 3HaYeHHe (PUIOreHeTHYeCKoro ananu3a. bassl JaHHBIX A5
u3BnedeHus naGopmanu o nocienosarenpHoctsax: BLAST, ENA EMBL Prokaryota u ENA EMBL
Environmental. BeipaBuuBaHue mocienoBaTeabHOCTH B mporpamme Mega. IlpoBenenue
¢wmnorenernyeckoro axHanuza. Ilapamerpsl Quiorenermueckoro ananuza. llocTtpoenue u
KOPpEKTUpOBKa (uioreHeTuyeckoro apesa. OdopmiieHue otyera.

4.3.1. TlepeuyeHb CEeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U J1a00paTOPHBIX padoT

Ne Ne HaunmeHoBaHue TpynoemkocTh (4ac.) OueHouHble dopmupyeMble
n/H | pasgeia CeMHHAPOB, Beero | U3 nux cpeacTsa KOMMeTeHIIHH
U TeMBI NPAKTHYECKAX H yacoB | mpakTHYecKas
JadopaToOpHBIX padoT NOArOTOBKA
1 2 3 4 5 6 7
Paznea 1
1 |JP1 KonnuectBeHHoe MNK-1
10 KontponbHbie
omnpeeneHue oenka
N 10 BOITPOCHI
METOJIOM ONTHYECKOMH Oruer o JIP
CIEKTPOCKOITUHU
2 | P2 DpakIHOHUPOBAHHE KoHTpobHBIE NK-1
Oesika METOJIOM 18 18 BOIPOCHI
JPOOHOTO OCAKICHUS Ortuer no JIP
3 |JP3 Ob6ecconuBanue Oenka KoHTpobHbIE MK-1
METOJIOM IéeJlb- 20 20 BOTIPOCHI
bunbTpaun Oruer o JIP
4 |JIP 4 Dnekrpodopes Oenka B KoHTponbHbIE NK-1
TOJTMAKPUIIAMUTHOM 20 20 BOTIPOCHI
resne no JIammimn Ortuer no JIP
5 | JIPS [Touck GenkoB B OaHKe NK-1
JTAHHBIX U
BU3yAH3AIHS KonTponbHbIe
20 20 BOIIPOCHI
CTPYKTYPBI MOJIEKYJIIBI C Oruer o JIP
MTOMOIIBIO TIPUKITATHBIX
mporpamMm
6 |JIP6 BeipaBHuBanme MK-1
MocIe0BaTeIbHOCTEN KoHTposbHbIE
6enkoB. Pabora ¢ 20 20 BOIPOCHI
6ubnuorpaduyeckumMu Oruer o JIP
0a3aMu JTaHHBIX.
Paznen 2
7 |JP7 Beolienenue reHoMHOM KoHTpobHBIE NK-1
JHK u3 10 10 BOITPOCHI
U30JIMPOBAHHBIX Oryer mo JIP




KYJIBTYP
MHUKPOOPTaHU3MOB

8 |JIPS8 Brinenenue IK-1
HYKJICHHOBBIX KHCJIOT KourposbHbie
W3 CMEIIaHHBIX 10 10 BOTPOCHI
MHUKPOOHBIX Oruer mo JIP
accouualum

9 |JPI Brigenenne KoHTposbHEIE MNK-1
IJIA3MHUTHON I[HK 10 10 BOIIPOCHI

Otuer nio JIP

10 | JIP 10 Dnekrpodope3 KouTtponbHbie IK-1
HYKJICHHOBBIX KHCJIOT B 12 12 BOIIPOCEHI
arapo3HOM resue Ortuer o JIP

11 | JP 11 Pyunas koppekTupoBKa IK-1
daiina c KouTtposbHbie
XpOMaTOrpamMMoOu 1 12 12 BOITPOCEI
MOCIEO0BAaTCIBHOCTBIO Ortuert mo JIP
B nporpamme BioEdit

12 | JIP 12 CpaBHUTEIBHBIN KonrponbHble HK-1
aHaJIM3 HyKJIEOTUIHBIX 12 12 BOIPOCHI
MOCJIEA0BATEIbHOCTEN Ortuer o JIP

13 | IP13 | BelpaBHUBaHUE KoHTposbHEIe NK-1
HOCJIEN0BATENLHOCTEN 12 12 BOTIPOCHI
B nporpamme ClustalX Oryer mo JIP

14 | JIP 14 dunoreHeTHYECKUit KoHTpobHbIE NK-1
aHaJIM3 HyKJIEOTUIHBIX 12 12 BOIIPOCHI
MOCJIEA0BATEIbHOCTEN Ortuer o JIP

4.3.2. TlepeyeHb TeM (BONPOCOB), BBIHOCMMBIX HAa CAMOCTOSITeIbHOE H3y4YeHHe
CTYJA€HTAMM B paMKax camocTosiTe/ibHoii padotsl (CPC)

Ne Tema 3aganue Dopmupyemas HIAK
n/n KOMIIETEHIIUS
Pazpnea 1.

1 | KommuecTrernHoe oTIpesieseH e 1. KoHTposibHBIE BONPOCHI IO TEME HJIK k1.1
GeKa METOOM OIITHYECKON 2. IToaroroska oruera 1o JIP nK-1 Zﬂ§ K12
CTIEKTPOCKOMUHU AR i1z

2 | ®pakuuoHupoBaHue OenKa 1. KoHTposbHBIE BOIPOCHI 110 TEME nK-1 WK k1.1
METOJIOM JIpoOHOro ocaxkaenus | 2. [loarororka oryera mo JIP HIK k12

HJIK k13

3 | O6ecconupanue Oenka meTozoM | 1. KOHTpOJIBHBIE BOIIPOCH IO TEME MK k1.1

resib-(QUIbTPaIN 2. TToaroroeka orueta 1o JIP IIK-1 HJIK nx12
HJIK k13

4 | Dnmexrpodopes Oenka B 1. KoHTponbHbIE BOIPOCHI IO TEME HIK k1.1

MOJTHAKPUIIAMHTHOM TeJie 2. Ilogroroska otuera 1o JIP IIK-1 K k12
HJIK k13

5 | Ilouck OenkoB B Oanke nanHblX | 1. KoHTponbHBIE BOIPOCH IO TEMe K k1.1
Y BU3YyaJIU3aIHsI CTPYKTYPHI 2. Ilogroroska otuera mo JIP K-1 HIK k12
MOJIEKYJIBI C TIOMOIIBIO HJIK nx13
MPUKIIAJHBIX TPOTPAMM

6 | BripaBHUBaHHE 1. KoHTponpHBIE BOIPOCHI 110 TEME WK k1.1
rocieoBareNnpHocTel 6enkoB. | 2. [Toaroroska ordera mo JIP IK-1 HIIK k12

HJIK k13




Pabota ¢ Oubnmorpaduyeckumu
0azamu JaHHBIX
Paznen 2.

7 | Beigenenue renomuoii JIHK nu3 | 1. KoHTponbHbIe BOIPOCH! 110 TeMe HIIK k1.1
W30JIMPOBAHHBIX KYJIBTYP 2. [loarororka oryera mo JIP MK-1 HIK nx12
MHKPOOPraHM3MOB UK k13

8 | BeimeneHne HYKICHHOBBIX 1. KoHTpONIBHBIE BOTIPOCHI TTO TEME mK-1 HIK 1k 1.1
KHUCJIOT U3 CMEIIAHHBIX 2. IlogroroBka oruera no JIP HJIK nx12
MHUKPOOHBIX acCOIHaIii HIK k13

9 | Beinenenne mmazmuaaoit JJHK 1. KoHTposbHBIE BOIIPOCHI IO TEME nK-1 UK ik 1.4

2. IloaroroBka otuera o JIP UK nx 12

HJIK nx13

10 | DuekTpodope3 HyKIEHHOBBIX 1. KOHTpOJIBbHBIE BOIIPOCHI ITO TEME MK-1 UK ik 1.1

KHCJIOT B arapo3HOM reJie 2. IToaroroska oruera 1o JIP UK nx12

HJIK nx13

11 | Pyunas koppekTupoBka ¢aiina ¢ | 1. KOHTpoJIbHBIE BOIPOCHI IO TEME UK ik 1.1

XpOMaTorpaMMoi 1 2. Ilogroroska otuera 1o JIP IK-1 UK nx12

HOCJIEI0BATENBHOCTBIO B HJIK k1.3
nporpamme BioEdit

12 | CpaBHHTENBHBIN aHATN3 1. KoHTposbHBIE BOIPOCHI 110 TEME UK k1.1

HYKIJICOTHUTHBIX 2. ITogroroska ortuera o JIP K-1 HJIK k12

OCJIEI0BATENBHOCTEN. HJIK k1.3

13 | BrelpaBHUBaHUE 1. KoHTposnbHBIE BOIPOCHI 110 TEME UK k1.1

II0CJIEAOBATEILHOCTEN B 2. I[loaroroska oruera no JIP nK-1 HIK k12

nporpamme ClustalX. HJIK k13

14 | dunoreHeTUYECKU aHAIH3 1. KoHTpobHEIE BOMIPOCH TIO TEME MK 1.1

HYKJICOTH]THBIX 2. IToaroroBka otuera 1o JIP MK-1 MK nk12

HOCIIE0BATENBHOCTE. HJIK k1.3

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOSTEIbHON PadoThl CTYICHTOB
CamocrosTenbHas paboTa CTyIeHTa IpeciIelyeT CIEAYIOIINE Leu:

® COBEpILICHCTBOBaHHE HABBIKOB C€aMOOOpa30BaTeIbHOM pPAabOTHI KaK OCHOBHOIO MyTH
MIOBBIIIEHUS YPOBHS 00pa30BaHus;

e yruiy0OJeHHe U paclIupeHue 3HaHUH 110 MpeIMeTY.

[To nucnunnuHe «bonbIION  MpakTUKyM»  MOpeUlaraloTcs — cieayoume  (popMbl
CaMOCTOSITENIbHOM paboThI:

e VYruyOneHHBIH aHaMM3 HAyYHO-METOJMYECKOW JMTepaTypbl U HU3ydyeHHEe Yy4eOHOro

MaTepHaia, peIycMOTPEHHOTo pabouelt mporpaMmoi;

® IIOATOTOBKA K KOHTPOJBHOMY OIIPOCY HA MPAKTUYECKUX 3AHATHUSAX;
® [IOATOTOBKA OTYETOB IO MPAKTUYECKUM 3alaHUSIM.

Iucvmennvie pabomul. JI1 CaMOCTOATENBHOTO U3yUEHHS TEM PEKOMEH1YETCsl UCIIOIb30BaTh
OCHOBHYIO M JOIOJHUTEIBHYIO JHMTEPaTypy, a TaKK€ HCTOYHUKH, HAWJCHHBIE IPHU IOMOILU
MH(OPMALIMOHHO-CIIPABOYHBIX M MOUCKOBBIX. [ 3aKperieH!sl MaTepuana peKOMeHAyeTCs AeNaTh
KpaTKH€ KOHCIEKTBI 10 TEME.

Cooepoicanue u popma omuema no 1a6opamopHot pabome

Otuer no nabopaTtopHoOil paboTe AOKEH BKIIOYATh CIEAYIONINE pa3/Ieibl:

1. HABBAHUE PABOTHI

2. IEJIb 1 3BAJAYN PABOTBI

3. MATEPUAJIbI U METO/IbI

B nanHoM paszgene nmpuUBOIATCS MEpEUYeHb HUCIOJIb30BAHHBIX B pab0Te Hay4HBIX NMPUOOPOB,
KOMIIBIOTEPHBIX MPOrpaMM, MHBIX JIEKTPOHHBIX PECYpCOB M 0a3 JaHHBIX; onucaHue MeToauk. He
clieIyeT BKIIIOUaTh MaTepuabl, HE HCIIOJIb30BaHHbIE B paboTe.



4. PE3YJIBTATBI 1 UX OBCYXXKIEHUE

B nanHOM pasznene MpUBOIATCS pe3yiabTaTbl pabOThl B BUIE TAOMUI], PUCYHKOB U CXEM.
JlaeTcst oOCyX/ieHHE pe3ylbTaToB palbOThI: a/leKBATHOCTh PE3YJIbTATOB IOCTABICHHBIM 3aJadaM,
MHTEPIpETaIUs PE3YyIbTAaTOB C MO3UIIUN OCHOBHBIX OMOJOTMYECKUX TEOPUH H T.JI.

5. BBIBO/IbI

[HoAI1Ch, AATA

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB): HE MPEAYCMOTPEHBI Y4eOHBIM
IJTAHOM.

V. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI
a) nmepeYeHb JUTEPATYPHI
1. benbkora H.JI. bonbmmoit npaktukyM mo OuonmxeHepuu u ouomndopmaruke [Tekct] : yueo.-
Mmetos. mocodue : B 3 4. / H. JI. benpkona. - Upkyrck : Uzn-Bo UI'Y, 2013. - ISBN 978-5-9624-
0956-6. Y. 2 : Hyknennosie KUCIOTHL - 2014. - 155 ¢. - ISBN 978-5-9624-1184-2 (39 sk3.)+
2. IlpucraBka A. A. bBonbIoil mpakTHKyM 10 OMonHKeHepun u ononHpopmaruke [Tekcr] : yueo.-
MetoJ. mocodue : B 3 u. / A. A. Ilpucraska, B. I1. CanoBapoBa - Upkyrck : U3n-so UI'Y, 2013.
-Y. 1 : benku. - 2013. - 121 c. - ISBN 978-5-9624-0962-7 (69 5k3.) +
3. [IpucraBka, Anekceit AnekcaniapoBud bomnbiioi mnpakTukym 10 OWOMHXKEHEPHUH U
ouonHpopmaTke [ DneKTpoHHBIN pecypc] : yued.-meroa. mocooue : B 3 4./ A. A. Ilpucraka. - OBK.
- Upkytck : U3n-Bo UT'Y, 2013 - . - Pexxum poctyna: Y3 "bubnunorex". - Heorpanuu. nocrym. -
ISBN 978-5-9624-0956-6. Y. 1 : benkwu. - 2013. - ISBN 978-5-9624-0962-7+

0) nepuoauYecKue U3TaHUSA

«Matemaruueckas 6uosiorust 1 6nouHpopmarukay, «buoxumusy, «bnodusukay, «Bomnpocsl
OMOJIOTUYECKOH, MEOUIMHCKOM U QapmaneBTuyeckor xumun», «M3Bectus PAH. Cepus
ouosiornueckas », «MomnekynsipHas Ouonorusy», «lIpuknagHas OHOXMMHS U MHKPOOHOJIOTHS,
«Bonpocel BUPYCOIOTHUI.

B) CIIHCOK aBTOPCKHX METOAMYECKHX Pa3padoToK:

1. buodwusuka: yuebHo-meroauueckoe nocodue / A. A. IlpucraBka, I'. B. IOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [moxa o6m1. pea. B. I1. CanosapoBoii]. —
Upkyrck : U3natensctBo UI'Y, 2021. — 1 31€KTpOHHBINA ONTUYECKUN JUCK

2. TlpucraBka A.A. Boipmoii npakTukyMm mmo Ononmxenepun u 6monHpopmaruke. B 3 u. Y. 1.
benku : yue6.-meroa. mocobue / A.A. IlpucraBka, B.I1. CanoBaposa. — Upkyrck : U3a-Bo
NIy, 2013. - 121 c. - ISBN 978-5-9624-0962-7 (69 »k3.)

3. ®usuko-xumuueckne Mmetonasl B Ouonoruu / B. II. CanmoBapoBa, A.A. IlpucraBka, H.JL.
benbkoga, I'. B. IOpunoga, O.A. bepcenesa; nmox pen. B.I1. CanoapoBoii. - Upkyrck : U3n-
Bo UI'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (50 5k3.)

4. OU3NKO-XUMHYECKHUE METOJIBI B OMOJIOTHHU: TEOPETUUECKUE U IKCIIEPUMEHTAIbHBIE OCHOBBI
[DnexTpoHHBIH pecypc] : yueb. mocobue / B. JI. Muxaiinenko, [Ipucraska A.A., CanoBapoBa
B.IL., IOpunora I'.B., Terepuna I'.A. - DnekTpoH. TEKCTOBBIE AaH., 5,34 MO. - Upkytck : U3n-
Bo UI'Y, 2018 . - a1 ont. quck (CD-ROM) - ISBN 978-5-9624-1622-9

r) 0a3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMbI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuTepHeT-Bepcusi MeXIyHAPOIHOTO
KypHaia 1O OHOXMMHMM M OHMOXMMHYECKHM acHeKTaM MOJEKYJISpHOH Ouosoruw,
OMOOpraHMYecKOd  XMMHMHM,  MHUKPOOMOJOTMHM,  HWMMYHOJOTHH,  (U3HONOTHH  H
O6uomeUIIMHCKUX HcccnenoBanuil. Ctateu B pdf-popmare.



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 OecraTHOW MEAMIIMHCKOW HH(MOPMAIIHH,
COZIEPIKUT OOJIBIIIOE KOTMUECTBO KHUT, YIEOHBIX TOCOOMH OMOXUMHUECKOM HAIIPABICHHOCTH.
http://www.chemexper.com/ - mOMCK XUMHUYECKHUX COETUHEHUI B pa3IMUHBIX 0a3ax JaHHBIX
http://www.dmb.biophys.msu.ru - Mudpopmanmonnas cucrema «/IuHamuueckie MO B
OWoJIOTUW», pAcCCUMTaHHAs Ha IIMPOKHHA KPYr IIOJIb30BATElNeH, BKIOYaeT B ce0s
TMIIEPTEKCTOBBIC  JOKYMEHTBI W  PENSAIMOHHbIC 0a3bl JaHHBIX M  OOECIeYuBacT
YHHU(DUIMPOBAHHBINA JOCTYIl K pPa3HOOOpa3HOW WH(POPMALMU [0 JTAHHOW MPEIMETHOM
obacTH.

http://www.elibrary.ru/defaultx.asp - Hayunas siekTpoHHas OHOIMOTEKA, KPYITHEHIIHI
poccuiickuii MH()OPMAIMOHHBIA TOpPTan B O0JIACTH HAYKH, TEXHOJOTHUH, MEIUIUHBI U
o0pa3zoBaHusI, coJep KAl pedeparsl U MOJHBIC TEKCTHI Oosiee 12 MITH HAayYHBIX CTaTel U
myOJIMKanui.

http://www.tusearch.blogspot.com - Ilouck 37I€KTPOHHBIX KHHUT, ITYOJHKAIMH, 3aKOHOB,
I'OCToB Ha caiiTaXx Hay4HBIX JCKTPOHHBIX OMOMMOTEK. B monckoBuke 0TOOpaHBbI JIydIime
O6uOIMoTEeKH, B OOJMBIIMHCTBE KOTOPHIX MOXKHO CKayaTh MaTepHUalbl B MOJTHOM oObeme Oe3
peructpaiyu. B criucok BKIHOUYEHbI OMOJIMOTEKH HHOCTPAHHBIX YHUBEPCUTCTOB U HAYUHBIX
OpraHu3aluil.

http://www.biengi.ac.ru/analyz.htm - buonndopmaruka B Llentpe «bronmxkenepus» PAH
http://www.bioinformatix.ru/ - buouHndpopmaruka, TeHOMHKA, IPOTEOMHKA, OHOCOQT,
UMDHHKUHT — TOPTAaJ 10 OnonH(pOopMaTHKe, UMEHDKUHTY B OHOCO(TYy.
http://www.ebi.ac.uk/ - 6a3a nanusix EMBL EBI (European Bioinformatics Institute).

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

SwissProt, TFTEMBL)

http://www.iscb.org/ - MexxayHapoHoe COOOIECTBO BEIYUCIUTEIBHON OUOIOTHH.
http://www.matbio.org/ - »snekrpoHHbId KypHan «MaremaTtudeckas OHONOTHS U
OouonHpOpMaTHKa».

http://www.ncbi.nlm.nih.gov/ - caiit NCBI (National Center Biotech Information)
http://www.ncbi.nlm.nih.gov/blast - mnporpamMma BbIpaBHHBAaHUS [OCJIEIOBATEIBHOCTEH
BLAST (Basic Local Alignment Sequence Tool)
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html - 6a3a nanasx GenBank
http://www.ncbi.nlm.nih.gov/pubmed - 6ubarorpadudeckas 6a3a qanasix PUBMED
http://www.protein.bio.msu.ru/biokhimiya/index.htm - MHTepHET BepcHsi MEXTyHAPOHOTO
KypHajla TIO OHOXMMHHM M OHOXMMHYECKMM aclleKTaM MOJIEKYJISIpHOH Ouoioruwm,
OMOOpraHMYEMCKOM  XHMHUHU,  MHUKPOOHMOJOTMH, HMMYHOJOTMHM,  (U3HOJIOTUH U
ouonndopmaruke. Crateu B pdf-gopmare.

http://www.rcsb.org/pdb/ - 6a3a nannbix no 6enxkam PDB (Protein 3D Structure database)
http://www.rusbiotech.ru/ - Poccuiickue OnorexHonoruu u buonndopmarnka

molbiol.ru - poccuiickuii cepBep ¢ OOJBIIUM KOJUYECTBOM CIIPABOYHON HMH(POPMAIHH IO
OnonH(pOpPMaTHKE Ha PYCCKOM S33BIKE.

OBbC «M3narenbetBo Jlanby. Aapec mocrtyma http://e.lanbook.com/

OBC «PykonT». Anpec noctyna http://rucont.ru/

DBC «Aiibykc». Aapec mocryma http://ibooks.ru

3bC «Opaiit». Anpec nocryma: http://biblio-online.ru/

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

6.1. YueOHo-1a00paTOpHOE 000Py10BAHUE!

Ay,Z[I/ITOpI/ISI IJId TIPpOBCACHUS 3aHATHH MPAKTUYCCKOI'0 THIIA. Ay,[lHTOpI/IH o60py;[0BaHa:

cneyuanuzuposanroli (yaeoHoM) mebenvio Ha 12 TOCAAOYHBIX MECT; 000pyJOBaHA MeXHUYEeCKUMU
cpeocmeamu odyuenusi: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, [locka ayautopHas
MeItoBasi, MarHuTHas1, Jlaboparopus opran xumud - [1Ikad BertsokHOH AD-221"- 2 mrT., XuMHAYecKuid
mkad (cremax) -1 mrt., JlabopaTOpHbI CTON ¢ BBIKATHBIMU TyMOaMu — 5 IIT., XOJOJUJIbHUK
«MuHCKk» - 2mT., Anmapar A BepTUKaJIbHOTro 3ekTpodopesa — 1 mT., BakyymHbIil nciapuTens


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 mt., Bonemerp BY-15 — 1 mr., [esunterpatop YI-20 — 1 mt., U3meputens nOHHBIX
conpoTuBieHU (nmnenanca) - 1 mr., McTounuk nutanus ais snextpodopesa "Dnpd" — 1 mr.,
Ocnumnorpad yauBepcanbHbli 1ByxirydeBoit C-55 — 1 mt., Tepmoctat TC-80 — 1 mt., Llentpudyra
K-24 — 1 mrt., Hentpudyra MIIB-310 — 1 mr. Hoyr6yk Lenovo G580 — 1 1mT., BeCbl aHanUTHYECKHE
HR-200 — 1 mT., Becol nadoparopasie OHAUS — 2 mr., pebpakromerp UPD 454b62M — 1 mir.,
pedpakromerp YPII — 1 mT., poroanekrpokanopumerp KF 77 — lmr., nearpudyra naboparopHas
OIIK-8 — 1 mmr., nentpudyra madbop-s1, MeaunuH-s1, HactonbHas [[JIH 16 ¢ Mukpomporec-HOM
cucreMol ynpasi — 1 mr., cnekrpodoromerp CD-2000, pepmentep Minifors Speco GakTepuanibHbIi
— lmr., Tepmoctar WB4MS Boanblii /¢ nepememmBanueM/ - 1 mr., Tepmoctar TC-1/80 CITY — 1
IIT., CIYXallUMHU Uil TpeACTaBlIeHHs y4deOHOM uHpopmanuu mo gucuuiuinHe «boipmioi
MPAKTUKYMY Y4eOHO-HA2IAOHbIMU NOCOOUAMU, OOECTICUNBAIOIIMMHU TEMATUYECKUE WITIOCTPALIUU IO
JTMCLUIUIMHE B BUJIE TIPE3CHTALINH.

Komneiotepusiit  kimacc (yueOHast aynuTopus) [Uisi TPYNIOBBIX M HHAUBHIYaJTbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII M  TNPOMEXKYTOYHOM  aTTecTalH, OpraHu3aluu
CaMOCTOATEIILHON padOoThl. AyAMTOPHS 000pYI0BaHA: CIICIIUATU3UPOBAHHOM (yueOHO ) MeOebIo Ha
20 mocalo4HBIX MECT, JOCKOW MEJOBOM; 0OOpYyJOBaHA TEXHUYECKHMMH CpPEACTBAMH OOYy4YEHUS:
Cucremssiii 610k PentiumG850, Monutop BenQ G252HDA-1 mr.; Cuctemusiii 610kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusni 6mok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 m.; Cuctemnsiii 610k Pentium G3250,
Mouwutop BenQG955 — 1 mt.; Cucremnsrtii 610k Pentium G3250, Morutop BenQ GL2250 — 1 mir.;
Cucremusrii 610k Pentium G3250, Monutop Samsung T200 HD — 1 wit.; Cuctemusiii 610k Pentium
G3250, Morutop Samsung T190N — 1 mT.; Cucremusrii 6ok tium G3250, MonuTop Samsung 740N
— 1 wr.; ¢ HeorpanuueHHbIM JoctynoM Kk cetu WHrepnet; IIpoekrop BenQ MXS503; skpan
ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 mt. C HEOrpaHWYEHHBIM JTOCTYIIOM K ceTH MHTepHeT
1 o0ecrieueHrueM JJOCTyTa B JIEKTPOHHYIO0 HHPOPMAIIHOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aIliH.

[Tomemenust u1st XpaHEeHUsS ¥ TPOQHUIAKTUIECKOTO OOCTYKMBaHUS YI€OHOTO 000pYI0BaHUS.
Aynuropus o0OpyqoBaHa: CHENHATU3UPOBAHHON MeOeNblo Ha 8 MOCaAOYHBIX MeCT; BbITsKHON
mkad — lmr., Jlamurapusii mkadg — 2 mr., Tepmocrar TC-80 — 2 m., JlabGopaTopHsIii cToi
MeTajuIndeckui — 3 1T., JJabopaTopHbIil CTON ¢ pe3MHOBOI MOBEPXHOCTHIO — 2 MIT., XOJIOAUIBHUK
«ATna"T» — lmt. Mukpockon MOHOKYJsIpHBIN — 8 T, Mukpockon "buonam"-1 mr., Ctepunuzarop
napoBoit BK-75 IIT "T3MOMU" — lwr., [Iunerka aBromarnueckass Jlennuner 0,5-10 m"-1 mr.,
[Munerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokynsip"-1 wr., [Ipoektop OBepxen'-
1 wr., Ilpoekrop View Sonic"-1 mr., [Ipoektop View Sonic"-1 mT., HoyrOyk Lenovo"-2 mr.,
[Tpuntep Brother -1 mrT., [IpunaTtep Canon -1 mir.

6.2. IlporpamMMHoOe o0ecnieyeHme:

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 Ne(03-016-14 ot 30.10.2014r.

o Kaspersky Endpoint Security mis 6usHeca - Ctanaaptabiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n050ps 2016r KES. Cuet NePCI[3-000147 u AKT ot 23H050pst
2016r JIui.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 MUIrOC T yyamuxcs. Homep 3aka3za: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.



6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeACTBA:

[pe3eHTauu M0 HEKOTOPHIM TEMaM TUCIUIUINHEI;
Oo0pasoBarenbHbIi moptan Educa;
OmnnaitH Bepcuu IporpaMM JUIs BBIPABHUBAHUS MIOCIIEIOBATEIILHOCTEH U (PUIIOT€HETHYECKOTO

anammsa (BLAST, CLUSTAL, PhyML, T-Coffee, MUSCLE, COBALT)

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
s ocBOGHMS JAMCUMIUIMHBL  «DOJIBIION INPAaKTHKyM» IHPUMEHSAIOTCA  CIEAYIOLIHE

O6pa30BaTeJ'II>HI)Ie TCXHOJIOTHH:

Jlabopamopnvle 3amsimus — 3aHATHS, HAICJICHHbIE Ha (QOPMHUPOBAHUE MPAKTHYECKUX
HaBBIKOB C HKCIOJb30BAaHHEM NPUOOPOB M TEXHUUYECKHX CpeACTB. llpemHasHayeHbl Uis
yIIIYOJICHHS M 3aKPETJICHUST TCOPETUYECKUX 3HAHUH, pa3BUTHS HABBIKOB CAMOCTOSITEIILHOTO
IKCIIEPUMEHTUPOBAHUSL.

Konnoxeuymvr — BUIl yueOHOTO 3aHSTHS, IPOBOJAUMOTO C LIEIBIO MPOBEPKU U OICHUBAHUS
3HaHW# ydamuxcs. KoJJIOKBHYM MOXET MPOBOAMTHCSA B (OpME HHIUBUAYAILHOW Oecebl
MperoiaBaTelisi Co CTYACHTOM HIIM KaK MacCcoBBI onpoc. B xoze rpynmoBoro odcyxaeHus
CTY/ICHTBI Y4aTCsl BRICKA3bIBATh CBOIO TOUKY 3PEHUSI 1O ONPEICIICHHOMY BOTIPOCY, 3aIlIUIIATh
CBOC MHCHHE, NPHMEHSIS 3HAHWS, NOJIYYCHHbIC Ha 3aHATHIX MO mpeamery. B xome
KOJUIOKBHYMa TaK)Xe MPOBEPSIOTCS MUCHbMEHHBIC Pa0OThI CTYIEHTOB, IMPOBOJIUTCS 3allUTa
JIOKJIa/I0B.

Camocmosmenvhas paboma cmyoenmos (cMm. 1.4.4).

Jucmanyuonnvle 0bpaszosamenbHvle MEXHONI0UU. Ion JMCTAaHIIUOHHBIMU
00pa3oBaTeNbHBIMM  TEXHOJOTHSIMH ~ MOHUMAIOTCS  00pa3oBaTeNbHBIC  TEXHOJIOTHH,
peanu3yeMble B OCHOBHOM C MPHMEHEHHEM HWH(POPMAIMOHHO-TEICKOMM YyHUKAIIMOHHBIX
cereid. [Ipun ocBOCHMM TUCHUTUIMHBI «BOJIBIIION IPAKTUKYM» UCTIONB3YETCS KOMNbIOMEPHbLE
cemesvle mexHorocuu (MHTEPHET-TEXHOJIOTUH) — CIIOCOO JMCTAaHIMOHHON Iepeaayu
nH(pOpMaIIMY, OCHOBAaHHBIN HA UCIIOJIb30BAHUU TIIO0ATBHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX
ceTeil uist obecrieyeHus: AOCTyna oOydaromuxcsi K MH(GOPMalMOHHBIM 00pa30BaTeIbHBIM
pecypcaM W ans  (OPMHUPOBAHUS COBOKYITHOCTH METOJUYECKHX, OpPraHU3aIllMOHHBIX,
TEXHUYECKUX M TPOTPAMMHBIX CPEJCTB pealiM3allii M YIpPaBJICHHUs y4eOHBIM MPOLECCOM
HE3aBHCUMO OT MECTa HaXOXKAEHHs ero cyObekToB. /Iy opraHu3anuy AWCTAHIIMOHHOTO
00y4eHUsI Ha OCHOBE ATUX TEXHOJIOTHI MCIOJB3YETCs CHEIHAIN3UPOBAHHOE TPOrPAMMHOE
CpencTBo - obpasoBarensHbIi moptan UI'Y (educa.isu.ru).

VIill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJISA 1
MMPOMEXYTOYHOM ATTECTAIINIA

Ol(eHollele mamepuaiivl 0/151 6X00HO020 KOHmpOJia
I[J'I}I BXOJAHOT'O KOHTPOJISI OICHKU YPOBHS 3HaHUM CTYACHTOB HCIIOJIB3YCTCA TCCTUPOBAHUC 110

OCHOBHBIM pasjacjiaM MaTeMaTHuKH, (1)I/ISI/IKI/I, XHUMHHU, OMOXHUMHHU U MOJ'ICKy.]'IS[pHOfI OHOJIOTHUH.

1.

N

Lemoncmpayuonnwiii 6apuanm mecma 01 6X0OHO20 KOHMPOis
benkoBble aMMHOKHUCIIOT B BOJHOM pacTBOpe MpH 3HaueHUsIX pH, OMM3KUX K HEUTpaIbHbIM,
coJiep’kaT: a) MOHU3WPOBAHHYIO aMHUHOrPyNNy; O) NPOTOHHUPOBAHHYIO KapOOKCHUIIBHYIO
IpyIIy; B) IPOTOHUPOBAHHYIO aMUHOTPYIIITY; I') HOHU3UPOBAHHYIO KapOOKCUIBHYIO TPYIIITY
[IceBnoypunun Haxoautcs B mosiekysne: a) TPHK; 6) MPHK; B) pPHK; r) u PHK
IepexpsiBaromuiics kox 310: a) Hexoaupyromue pparments! JJHK; 6) KonupoBanue onxoi
aMUHOKHCIIOTHI IBYMs U Oosiee Tpurietamu; B) KoanpoBanue oaHONH aMUHOKHUCIOTHI OJHUM
Tpuruierom; T) KoaupoBanue AByX pa3HbIX O€JIKOB OJHOM M TOH K€ MOCIe0BATEIbHOCTHIO
JIHK
Pensunonnass 6a3a JaHHBIX MOXKET OBbITH NpejacTaBieHa B (opme: a) rumeprekcra; 0)
QIITOPUTMA; B) HEPAPXUUECKOI0 KaTajora; r) TaOIuilbl



5. Kakwue cBsi3u 00pa3yroT a-Ciupaib BO BTOPUYHOM CTpYKType Oenka? a) Bannep-Baannca; 0)
ruipodoOHBIC; B) IENTUIHBIC; T') BOAOPOIHBIC

Ol(eHOIIHble mamepuaibl mexKyuieco KOoHmpoJia

OrneHouHble MaTepualbl TEKYIIEro KOHTpoiisi (opMupyroTcs B coorBercTBUM ¢ JIHA
yHHBepcuTeTa. B pamkax aucuuriinabl «boabioi mpakTHKyM» HUCTIONB3YIOTCS clieAyroiue hopMel
TEKYIIETr0 KOHTPOJIS:

® YCTHBIH OIIPOC;
®  BBINOJIHEHHE OTYETOB 110 JIA0OPATOPHBIM paboTamM
@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYACT:
® KOHTPOJIbHBIE BOMPOCHI;
e TpeOOBaHUA K OTYETAM 110 JJAOOPATOPHBIM paboTaM;
e [iepeueHb BOIPOCOB K 3aUETy.
Ha3nauenue OIEHOYHBIX CPEACTB: BBIABUTH chopmupoBaHHOCTh KommeTeHuui 11K-1, TTK-2 u
ITK-3 (cm. . 1), a tak e komnerennuit YK-1,YK-2, YK-3, YK-4, YK-5, VK-8, YK-10.
CTyneHTbl, He BBITOTHHUBILIUE 33JJaHNUS TEKYILEro KOHTPOJIS WM ITOJYYUBIIHE 32 HUX OILICHKY
«HE YIOBIETBOPUTENBHOY», 10 MPOMEXKYTOUHOH aTTecTallid He JOMYCKAaroTCs, MoKa He OyayT
JMKBUAUPOBAHBI BCE 33/I0JKCHHOCTH.

Coaep:kaHue M X0/ BHITIOJTHEHUsI JTIA00PATOPHBIX PadoT 10 KaXJI0W TeMe, a Takke TpeOOBaHUS K
OTYeTaM MpPEACTABICHBI B aBTOPCKUX METOAMYECKUX pa3paborkax (cMm. OcHoBHas yiuteparypa [1,
2]).

Kpumepuu oyenusanus omuemos:
OneHka «omauyHo» BBICTABISETCA, ecnu JabopaTopHas paboTa BBIIOJHEHA IPABHIBHO,
MPOJEMOHCTPUPOBAHBI TTOHMMAHUE WCIIOJIb30BAHHBIX (PU3UKO-XMMHUYECKHX W MaTeMaTHYECKUX
METOJIOB, MPABUIHHOCTh BHIOOpPAa W WMCIOJIB30BAaHUS MPOrPAMMHOTO OOCCIICUeHUs, CIIOCOOHOCTH
MHTCPIPETHUPOBATh PE3YJIbTAThl, MPHUBEACHO JETAJbHOE M IOJIHOE ONHKCAaHWE Xoja padoThl U
chopMyTUPOBaHBI BHIBO/IHI,
OrneHka «xopouioy BHICTABISIETCA, €CH JabopaTopHas paboTa BBITIOTHEHA MPABUIIBHO, HO CTYACHT
3aTPyTHSAETCS U3JIOKUTh U 000CHOBATH X0 PA0OTHI, OMMKUCAThH AJITOPUTM HCIIOIH30BAaHHBIX METOJIOB
Y / WIIK UHTEPIIPETUPOBAThH MOTYUCHHBIE PE3YNIbTATHI,
O1eHKa «y0061emeopumenbHo» BHICTABIISETCS, €CIM paboTa BHIIOJIHEHA HETIPABHIIBHO, HO CTYACHT
JEMOHCTPHUPYET BEPHBIN MOAXO] K TpoOiieMe, ITOCTaBICHHOHN B IENIX U 33/1a4ax;
OreHKa «Hey0081emeopumenbHOY BBICTABIAETCS, €CIM padoTa BBINMOJIHEHA HEMPABWIBHO WIN HE
BBHITIOJTHEHA COBCEM.

KoHTpoabHbIe BOMPOCHI 0 KAKIOH TEME NPEICTABICHBI B aBTOPCKUX METOIMYECKHX
pa3pabotkax (cm. OcHoBHas nutepatypa [1, 2]).

Kpumepuu OYECHUBAHUA Omeemo6 Ha KOHMPOJlIbHble 601’lp00bl:
1) nosnHOTA ¥ PaBUILHOCTH OTBETA,
2) creneHb OCO3HAHHOCTH, TOHUMAHUS U3Y4EHHOTO;
3) si3p1KOBOE 0OPMIIEHHE OTBETA.
OTBeT OLIEHMBACTCS HA «OMAUYHOY», €CIHM CTYIEHT: TOJIHO HM3JIaraeT M3y4YeHHBIH Marepual, JaeT
MIpaBWJIbHOE OMNpEesIEHHOE MOHATUI; OOHapyXKMBaeT MOHMMaHUEe MaTepuasia, MOKeT 000CHOBATh
CBOM CYXK/ICHUSI, IPUMEHUTH 3HaHHS Ha MTPAKTUKE, TIPUBECTH HEOOXOAUMBIE TPUMEPBI HE TOIBKO 110
y4eOHUKY, HO W CaMOCTOSTEIbHO COCTaBJICHHBIC, H3JIaraeT MaTephal MOCIEAOBATEIbHO H
MPaBUIILHO C TOYKH 3PEHUSI HOPM JIUTEPATYPHOTO S3bIKA.
OTBeT OLEHHWBACTCA HA «XOPOWIO», €CIN CTYINEHT HaéT OTBET, YAOBIETBOPSIONIMHA TeM Xe
TpeOOBaHMSAM, YTO W JUISL OLCHKHA «OTIMYHO», HO JOMyCKaeT 1-2 OmMOKH, KOTOphIE caM e
ucnpasisier, u 1-2 Hemo4éra B MOCIEA0BATEIBHOCTH U S3bIKOBOM O(OPMIICHUH U3J1araeMoro.
«Y0osenemeopumenvHo» CTaBUTCA, €CIH CTYJICHT OOHApY)KHMBaeT 3HAHUE M NMOHUMAaHUE OCHOBHBIX
MTOT0KEHUH TEMBI, HO IIpW O3TOM: H3JIaract Marc€puajal HCIOJHO M JOMYCKA€T HCTOYHOCTHU B



oTpeeNICeHUH MOHATHI Wi GOPMYIHPOBKE TEOPHIl; HE yMEET IOCTATOUYHO IITyOOKO U I0Ka3aTeIbHO
000CHOBATh CBOM CYKJICHUS U TIPUBECTU CBOM MPUMEPHI; U3JTIaraeT MaTepuasl HeMmocIeA0BaTeIbHO U
JIOMYCKaeT OMIMOKH B SI3bIKOBOM O(OPMIICHUU H3TIaraeMoro.

OneHka «Hey0osnemseopumenbHoy CTaBUTCA, €CIM OTBET HE YJOBIETBOPSET TpeOOBaHUAM
MOJIOKUTEILHON OLIEHKH UJTU CTY/ICHT OTKAa3bIBAa€TCSI OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI

OuyeHnounble mamepuansl 015 RPOMENHCYMOYHOU ammecmayuu é popme 3auema

dopmMa NpOMEKYTOUHOM aTTecTaluu - 3auem. CucTemMa OlLICHUBAHUS 10 CTOOAJUILHOM IIKAJIE B
coorBercTBUM ¢ BPC VYhupepcutera. OC 3TOro Tumna JIOJKHBI BBISBIATH CTEINEHb OCBOCHUS
TEOPETUYECCKUX 3HAaHWUU Kak 0a3zy Ui OpMUPOBaHUS KOMIICTCHIUH, YMEHHS HUX MPUMEHSTH B
CUTYyalMAX, MOJCIHPYIOIUX TPO()ECCHOHATBLHYIO IEATEIbHOCTh, a TaKXke CHOPMHPOBAHHOCTH
xommerennuii [1K-1, ITK-2 u I[1K-3, 3agBiaennsix B 1. 1l.,a Tax xe xkomnerennuiit YK-1,YK-2, YK-3,
VK-4,VK-5,VK-8, YK-10.

IIpruMepHBIH CIMCOK BOINIPOCOB K 3a4eTy

MeToap! KOJTMYECTBEHHOTO OTpeIeTICHNsT OETIKOB B PacTBOpE

dusnuecKkue OCHOBBI MOJIEKYJISIPHOH CIIEKTPO(OTOMETPUU

Mertons! ppakmonupoBanus 6e1koB. OcobeHHOCTH (HPAKIIMOHUPOBAHUS METOIOM OCAKICHHS

Mertonbl oGecconnBanus 6enkoB. Buabl xpomartorpaduu, Uconb3yemble Uil 00ecCOTUBaHMs

OEJIKOBBIX PaCTBOPOB

Onekrpodopernyeckoe paznenenue OenkoB. SDS-snexktpodopes — ero ocobeHHoctu u

IPEUMYIIECTBA.

Mertobl onpeaeneHus aMUHOKUCIIOTHOM 1OCIIe10BaTEIbHOCTH Oelka

bazbl TaHHBIX OETKOBBIX MOCIIEIOBATEIBHOCTEH U CTPYKTYP.

[Touck 6enKOBBIX MOCIEI0BATEIBHOCTEH B OaHKAX JTAaHHBIX

OCHOBHBIE 1€, 33]1a41, BUIbI ¥ IPUHIIUITHI BHIPABHUBAHUS

10. Meto/1pl monapHOro BbIpaBHUBAHU HocieqoBaresibHocTel. Anroputmel Humimena-Bynia u
CwmuTa-YorepmeHa. AITOpUTMBI B BO3MOKHOCTH rporpammel BLAST

11. bubnunorpaduueckre 6a3bl JaHHBIX

12. Metonsr Beienenus HK 3 Orosorndeckoro MaTepraia i UX OYHCTKH.

13. KonnuecTBeHHOE OnpeiesieHne HYKJIEMHOBBIX KHCIOT B pacTBOPE.

14. OcoGennoctu BoiaeneHus HesaepHon JJHK u3 knetku.

15. Meto/ibl onpesieneHns NOCIe0BaTeIbHOCTH HYKJIEMHOBBIX KHCIOT

16. DnexkTpodope HYKIECHHOBBIX KHCIOT — 0COOEHHOCTH METO/Ia

17. MeTtonibl KOPPEKTUPOBKH PE3YJIbTATOB CEKBEHUPOBAHMS IOCIEI0BATEIbHOCTEH OEIKOB U
HYKJIEMHOBBIX KHCIIOT

18. BripaBHuBaHue nocieaoBatensHocTeil B mporpamme FASTA. AIropuT™ BbIpaBHUBAHMSL.

19. MHOXeCTBEeHHOE BhIpaBHUBAHUE. AJITOPUTMBI U BO3MOKHOCTH Tiporpammbl ClustalX

20. dunoreHeTHYECKUN aHAIN3 HYKJICOTHJIHBIX M OEIKOBBIX IOCieaoBaTeNbHOCTeH. MeTonabl u
QJITOPUTMBI TTOCTPOSHHSI (PUITOTEHETHIECKUX JIEPEBHEB.
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Kpumepuu oyenxu:

«Omauuno»: OTBET MOJHBIN, OTPaXKAIOMIMUK OOJBIIMHCTBO CTOPOH PacCMaTpUBAEMOI0 BOMPOCA; B
OTBETE TPAMOTHO HCIIONB3YETCSI TEPMHUHOJOTHS W JAIOTCS OIPENENICHHUs; TPOBEICH aHau3,
CpaBHEHME U MPUBE/ICHBI KOHKPETHbIE TpUMepbl. OTCYTCTBYIOT OIIMOKHU B OPMYJIMPOBKE TEPMUHOB
1 OIleHKEe (DaKTOB.

«Xopowio»: B OTBETE OTpaKEHa OCHOBHas CyTh pPAacCMaTpUBAaEMOIo BOIIPOCA; TI'PAMOTHO
WCTIOJIh30BaHA TEPMUHOJIOTHS; TPOBECH aHAJIM3, CPaBHEHHE U MTPUBEICHBI TPUMEpHI. JlomyckatoTest
HE3HAYUTENIbHBIE YIYIIEHHs (PAKTOB, HE3HAUUTENIbHbIE OITUOKH B TEPMUHOJIOTUH.
«Yooeremeopumenvrno»: CTYACHT BBIIOIHII 3aJaHHWe, HO TPHU 3TOM JIOMYCTHJ MPHHIUIHAIHHBIE
MOTPEUIHOCTH (He3HaHWE HEeoOXOAMMOW JUIi JaHHOTO BOIpOCa TEOPUH, TEPMUHOJOTHHM U
¢bakronorun).



«Heyodoeremsopumenvrno»: P OTBETE CTYIEHTOM HE BBINIOJIHEHbI TPEOOBAaHHUSA, YKa3aHHBIE NI
MOJIOKUTETTFHBIX OTMETOK MITU CTYACHT OTKA3bIBACTCSI OTBEYATh HA BOPOCHI OHIIETA.
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[Tporpamma coctaBieHna B coorBeTcTBUH ¢ TpeboBanusimu @I'OC BO no nanpasnennto 06.05.01
«buonmkeHepus 1 OMOMHPOPMATHKAY.

[Iporpamma paccMoTpeHa Ha 3acegaHuu  KadeApbl (U3HKO-XUMHYECKOH OuoJoruwu,
ononmxkenepun u omonndopmaruku 19.03.2025 r. mporokoa Ne 12,
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3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @awﬁ
Hacmosawaa npozpamma, He Modxcem Oblmb 60CHPOU3BeOCeHA HU 8 KAKOU ¢hopme Oe3

moneHt Opunona I'.B.

npeosapumenbHo20 NUCLMEHHO20 pa3peuieHus Kagheopvl-pazpadbomuuxa npozpammol.



