MHUHOBPHAYKHU POCCHUHA
(benepansHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOC YIPEXKICHHE
BBICIIIETO 00pa3oBaHus
«PKYTCKHUMA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
OI'BOY BO «UT'Y»
Kadenpa muxpoduosioruu

VYTBEPX

Jexan 6Honoro-ﬁ6%enﬁbro (baKyJILTéTa
A. H. Marsees
« 2 » OEER D]

PaGouas nporpamMma JHCHHMILUTHHBI (MOY.JIS)
HanmenoBanue qucummmmasl: 51.B.14 «OCHOBbBI TEHOMMKHU U
IMPOTEOMMKN»
Hanpasnenue noarotosku: 06.03.01 «buomorus»
HamnpasnennocTts (poduiis) noarotoBku: « MUKpoOHOIOTHsI»
Kpamuduxkanus BeimyckHuka: bakamasp
@opma 00ydeHHs: OYHAs C 3JIEMEHTaMH 3JIEKTPOHHOTO OOy4eHHs H JIUCTaHIIMOHHBIX

00pa3oBaTeIbHBIX TEXHOJIOT U

CornmacoBano ¢ YMK  OGuosoro-mouseHHoro  PexkoMeHI0BaHO Kadeapoi:
baxynbreTa [TpoTtokomn Ne

TTpotoxon Ne_of 07%202 1r. ordy 04 2021r.
IIpencenarens = A. H. Matsees 3aB. xadenpoi M b. H. Orapxos

/

Upkytek 2021r.



VI.

VII.
VIII.

Conepxanue

[{enb ¥ 3a1aUM JUCIIUTIIIHHDBL ... .ent ettt ettt et et e et et et et eteaneeaeennenaes
Mecto aucuumnianHbl B cTpykType OITOIT ..o,
TpeboBaHus K pe3ynbTaTaM OCBOCHUS JTUCIIMIIIIHHDBL .. ....vueeneeneenennennennanenn.
CopnepxaHUe U CTPYKTYPA AUCIIMILTHHBL «....vuutntenteententeteeneenteaieeneenneaneen
4.1 CopepxaHue TUCHUILIUHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, C yKa3aHUEM
BUJIOB YUCOHBIX 3aHATUH M OTBEICHHOTO HA HIX KOJIMYECTBA aKaIEMUYCCKUX

4.2 TInan BHEAyJUTOPHOI CaMOCTOATEIBHON paboThl 00YJaIOLIHXCS IO

D107 (6311711011715 (<0 P
4.3 ConepKaHUE YUCOHOTO MATEPHATIA .. .uvvennreenneeenneennneenneenneennneenneenneens
4.3.1 [lepeueHb CEMUHAPCKUX, MPAKTUYECKUX 3aHITHI U J1a0OPaTOPHBIX padoT...
4.3.2. Ilepeuenb TeM (BOIIPOCOB), BHIHOCUMBIX Ha CAMOCTOSATEILHOE U3YUCHHUE B
paMKax caMOCTOSATEITHHON PAOOTBI CTYHACHTOB .. ..uueeneeeeeneanteaneennenneeneannenns
4.4, Meroanueckue yKa3aHusl 0 OpraHu3alii cCaMOCTOATEIbHON PabOThI
(0101 535 1) P
4.5. [IpumepHast TeMaTUKA KYPCOBBIX PAOOT (TTPOCKTOB) ..vuveennreneeenneennnannn.
Y4eOHo-MeToanuecKkoe U HHpopMaMoHHOE 00ecrieYeHne JUCIUILTUHEI . .........
Q) TICPEUCHD JTUTEPATYPB « e enveenteenteennee et enneeenteeteeneeeteenaeeaeeenneennens
0) HEPUOTUUECKUC MBIAHMS ..o .v et enttttene et ettt et et ettt et et et ateeeneeneaeens
B) CIIMCOK aBTOPCKUX METOJUUYECKUX PAZPAOOTOK ...ueneerneeneenneanienienneaneenaen
r) 6a3bl TaHHBIX, TOMCKOBO-CIIPAaBOYHBIE U HH(OPMAIIMOHHBIE

1037 (0 1Y 5 O
MarepuaabHO-TEXHUUYECKOE 00ECTIEYUEHNE TUCIUTITHHBI . ....eveneeneneneenenennn
6.1. Y4eOHO-1a00paTOPHOE OOOPYTIOBAHME ...uvvennreenneennneenneenneeanneenneennnanns
6.2. IIpOTPAMMHOE OOCCTICUCHHME ... ... e eneenetenteneeneeeee et eieetenteeeneeneneenees
6.3. TexHUueCKHE U SIEKTPOHHBIC CPEACTBA OOYICHMS. . .vvereeneeenreannaannennns
OOpa30BATEITBHBIE TEXHOMOTHH ... e uetentententatent ettt et eneeaeneeeeneeneneenne
O1neHOYHBIE MaTEPHAIIBI JISl TEKYIIETO KOHTPOJIS M MTPOMEKYTOTHOM
T ¥ 1014 1

cTp

u w w w

11

12

14
14
15
15
15
15

15
16
16
16
16
17

17



l. Heab u 3a1a4u TUCHUILINHBI:

Heab: MO3HAKOMUTH CTYACHTOB C COBPEMEHHBIMH TEXHOJOTHUSAMH TE€HOMUKH U
MIPOTEOMHUKH, UCIOJIB3YEMBbIMH B PCIICHUU MPOOJIEM TOWCKA, BBIACICHHS, WACHTU(UKAIIUN U
oTOOpa  TEPCIEeKTHBHBIX  IITAMMOB  MHKPOOPTaHM3MOB, a TaKKe MPOIYKTOB  HX
JKU3HEEITEILHOCTH.

3amaun:

— JIaTh Tpe/cTaBlIeHne 00 OCHOBHBIX MOHATHUSX M HAINPABJICHUSAX MCCICIOBAaHUN T€HOMUKH
U IPOTEOMUKH;

— OXapaKTEepPU30BaTh OCHOBHBIE METOJbI W MCIOJIb3yeMOE€ OOOpYAOBAHHE VIS M3yUCHUS
CTPYKTYpHI B (QYHKIIMY T€HOMA M POTEOMa MHUKPOOPTaHU3MOB,

— MPOJEMOHCTPUPOBATh METOABI T€HOMHUKH M TPOTEOMHUKH ISl TIOMCKA, BBIJACIICHHS,
uacHTH(GHUKAIMY U 0TOOpa MEPCIEKTUBHBIX IMITAMMOB MHKPOOPTaHH3MOB, a TAK)Ke MPOIYKTOB
HX JKH3HEAEATENLHOCTH,

— TIO3HAKOMHTHh C JIOCTH)KCHUSIMA B O00JIACTM H3y4Y€HUs TIE€HOMA, TPAHCKPUIITOMA U
MIPOTEOMa KJIETOK MUKPOOPTaHW3MOB M TIEPCIIEKTUBAX TTOCTTEHOMHBIX UCCIICIOBAHMM.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas aucrumummaa b1.B.14 «OCHOBBI T€HOMHKH W HPOTCOMHUKH» OTHOCHUTCS K
yacTtd, (QOopMUPYEMOH y4dacTHHKaMU o00pa3oBareidbHBIX OTHOmeHWH bioka 1.JducuumiuHbl
(Momynn).

2.2. Jlns u3y4yeHWs NaHHOM Yy4eOHOW MUCIUIUIMHBI HEOOXOIWMBI 3HAHHS, YMEHHS H
HAaBBIKH, (DOpMHpyEeMbIE MPEAMIECTBYIOMUMU aucHuIuMHaMu: «[ eHeTrkay, «MoleKysipHas
ouosorus», «I'eHeTnka MUKPOOPTraHU3MOB C OCHOBaMH I'eHHOW mHxeHepun» «HbopmaTuka n
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIC ~ TEXHOJOTUNY», «DHU3NKO-XUMHYECKHE METOJbI B
OHOJIOTHN.

2.3. [lepedens mocnenyomux y4eOHbBIX AUCIUIUIMH, IJI1 KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHMsI W HaBBIKH, (opMHupyeMble NaHHOW yueOHOW mucuurumHon: «lIpegnunmomuas
MPAKTHKA, B TOM YHCJIC HAYIHO-MCCIIEA0BATEIbCKAs paboTay.

I1l.  TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI

IIporiecc OCBOEHHs MUCHUIUIMHBI HalpaBlieH Ha (OpPMUPOBAHHE KOMIIETEHIMH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no panHomy HampasieHuto mnoarotoBku 06.03.01
«buonorusy», npopuiie «MUKPOOHOIOTU»:
[1K-2: crmocobeH TNpUMEHSATh METOABl BBICNCHUS, KyJIbTHBUPOBAHHSA, OMNHCAHUS U
UJCHTUQUKAIIMMY ~ MUKPOOPIaHU3MOB, MHCIIOJIb30BaTh HABBIKM pabOTBl C  COBpPEMEHHOM
amnmaparypoil B J1aOOpaTOpPHBIX M TPOM3BOJCTBEHHBIX YCIOBHSIX, OpPraHHW30BaTh padOTy B
MHUKPOOHOJIOTHYECKUN TaOOpaTOPHH B COOTBETCTBUU C TPeOOBaHUAMHU O€30MACHOCTH U OXPaHbI
Tpyna.
[1K-3: cnocobeH ucCmonb30BaTh 3HAHUS 00 OCHOBaX MHMKPOOHOW  OMOTEXHOJOTHH,
CEJIEKIIMOHHOM paboThl M TEHETUYECKOTO0 KOHCTPYUPOBAHMSI MUKPOOPTaHU3MOB, HEOOXOAMMBIX
JUI PELIeHHUs MPOMBIIUICHHBIX, CEbCKOXO3SHCTBEHHBIX, MEAMIMHCKUX U 3KOJOTHMUYECKUX
npooiieM.

IlepedyeHb MIaHMPyeMbIX Pe3y/JdbTATOB 00YUYEHHUS M0 TUCHHUIIJIMHE, COOTHECEHHBIX C
HHAUKATOPAMH JOCTHKEHHUS KOMIIECTECHIIMI

Komnerenuus HNuaukaTopsl Pe3yabTaThl 00yYeHUs
KOMIIeTEeHIU
TIK-2: UK px21: 3HaTh: COBPEMEHHBIC TEXHOJIOTUU U
CIOCOOEH MPUMEHSATHh METO/IBI Opraausyet paboTy B | HEOOXOAMMOE VISl X peaTn3aluu
BBIJIETICHNS], KYJIbTUBUPOBAHUS, MHUKPOOHOJIOTHYECKOH | 000pyAOBaHHE MUKPOOHOIOTHYECKON




OMHCAHUS U UACHTU(DUKAITNH
MHUKPOOPTaHHU3MOB, HCTIOJIb30BaTh
HABBIKU pa0OTHI C COBPEMEHHOM
arnmapaTypoi B JJaOOpaTOpPHBIX U
MIPOU3BOJICTBEHHBIX YCIOBUSX,
OpraHu30BaTh padoTy B
MUKpPOOHOJIOTHYECKU I
nabopaToOpUn B COOTBETCTBUU C
TpeOOBaHUAMHU OE30ITACHOCTH H
OXpaHbl Tpyia

nabopaTopuu B
COOTBETCTBHUH C
TpeOOBaHUSIMU
0€301aCHOCTH H
OXpaHbl TPy/a.

n1abopaTopuu.

YMeTh: OpraHu3oBaTh OC30IACHYIO
IKCILTYaTaUI0 COBPEMEHHOTO
000pyI0BaHUS JIJISl COTPYTHHKOB
MHUKPOOHOIOTHYECKOH TabopaTopuH.
Brnanets: npuHIunamu paboTsl ¢
COBPEMEHHOM anmnaparypou B
71a00paTOPHBIX YCIOBUSIX.

HJIK 1x-23
Hcnonb3yeT MeTO b
BBIIEICHMUS,
KYJIbTHBUPOBAHUS,
UICHTH()UKAITIH
MHKPOOPIaHU3MOB U
CII0COOBI UX

3HATh: NPUHLIMIIBI COBPEMEHHBIX
T€HOMHBIX METOZI0B UAECHTU(PUKALIUN
MHUKPOOPTaHHU3MOB.

YMeTh: TpaMOTHO BBIIENATD,
KyJbTHBHPOBATH U COXPAHATH MPOOBI
JUIsI TEHOMHOT'O MCCIIEI0BaHUS.
Bnagers: HaBbIKaMu BbIETICHUS

XpaHEHUsI. renoMHoi JIHK mMukpoopranusmos.

TIK-3: HIIK 1r-32 3HaTh: METOJIMUECCKHUEC OJIXO0/IbI
crocoOeH ucIonb30BaTh 3HaHUs | [IpuMenser TeHOMMKH Hu MIPOTEOMUKH,
00 OCHOBax MHUKpPOOHOM | METOIUYECKHE HCIIOJIb3yEMbIE JJISI TOMCKA, BBIACICHUS
OMOTEXHOJIOTHH, CEJEKIIMOHHOM | IMOAXObI JJIA TIOMCKA, | U OTOOpa TEPCIEKTUBHBIX IITAMMOB
paboTsl u TEHETUYECKOTO | BBIJICJICHUS M OTOOpa | MUKPOOPTaHU3MOB,  MPOAYKTOB  HUX
KOHCTPYUPOBAHUS MEePCIEKTUBHBIX JKU3HENCATCILHOCTH.

MHUKPOOPraHU3MOB, IMTaMMOB YMeTh: HHTEPNPETUPOBATH 174
HEOOXOAMMBIX  JUII  PEIICHUS | MUKPOOPTaHU3MOB, IPUMEHATh IIOJYyYEHHBIE pPE3yJIbTAThI
MPOMBIIUICHHBIX, MPOAYKTOB uX | s pereHus MPOMBIIUICHHBIX,
CEIBbCKOXO03SMCTBEHHBIX, JKU3HEIEATEIIbHOCTH CEIbCKOXO03SMCTBEHHBIX, MEIUIIMHCKUX

MEIUIIMHCKUX M J3KOJIOI'MYCCKUX
npooieMm.

Y DKOJIOTUYECKUX TTPOOIIEM.

Bnagetrb: OCHOBHBIMH METOJIUYECKUMU
npueéMaMM B HU3Y4YCHUMU TCHOMA U
IPOTEOMa MUKPOOPTaHHU3MOB.




IV. COIEPKAHMUE U CTPYKTYPA JUCHUIIJINHbI

O0beM THCHHUILIMHBI COCTABJIAET 3 3a4eTHBIX exuHuIbl, 108 yacos.

W3 HUX peanusyeTcs ¢ UCIOJIb30BaHUEM JIEKTPOHHOTO O0YUYEHHS M JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONIOTUi 50 vacos.

®dopma MPOMEKYTOYHOMN aTTeCTALIMU: 3a4ET.

4.1 Copepxxanue JMCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM,

KOJINYE€CTBA AaKAACMHUYCCKHUX YaC0B

C YKa3aHu€M BH/I0B y'leﬁHbIX 3aHSATHII M OTBEJEHHOr0 HAa HHX

Ne Pasgen aucumnaunHol/Tema Buabl yuebHoM paboTbl, dopma TeKywero
n/H = BK/IlOMAA CaMOCTOATENbHYI0 paboTy obyyatowmxca, | KOHTpoAns
g NPaKTUYECKYIO NOATOTOBKY U TPYL0EMKOCTb ycnesaemoctu/
o (8 yacax) ®dopma
= [+ iy
o | & 5 9| KoHraktHaa pabota npenogasatens c o NPOMEKYTOUHOM
S| 8% 5 obyuarowmmmcs & atrecrauuu
e 2| S e0 4 | (no cemectpam)
9 O ®© @ w® k
2 2 I 52 S s g9
AR ) Q| Nlekumna | Npakruueckoe | KoHcynbTauua I \g
Ola | S EoO0 3aHATME O = 9
1 2 3| 4 5 6 7 8 9 10
1 Paspgen |. Metopgonorna reHOMUKN.
PeweHwne 3agay, KCP,
Tema 1. MNpeanocbiNKnu BOSHMKHOBEHUA 8 8 2 4 - 2
nMcbMeHHas paboTa
reHOMMKHU. MpoeKT «feHOM YesioBeKa».
2 Tema 2. 3tanbl U MeTOAbI PeweHune 3apauy,
3KCNepuMeHTanbHOro Usy4yeHua reHoma. 8 8 2 4 _ ) KONIOKBUYM
nucbmeHHasa paboTa,
KCP
3 Tema 3. CoBpemeHHble Joknapg,
BbICOKOMNPOU3BOAUTE/IbHbIE METObI 8 8 2 4 - 2 KCP
CEeKBEHWpPOBAHUA reHOMOB.
4 Paspen Il. HanpaBneHna n metoabl 3 3 5 4 5 KCP, Konnoksnym
uccnepoBaHUi B reHOMUKe.




Tema 4. CTpyKTypHaA reHOMMKa.

5 Tema 5. CpaBHUTEIbHAA FEHOMMKA Konnokesuym,
8 nucbmeHHan paborTa,
KCP

6 Tema 6. PyHKUMOHANbHAA FEHOMMKA Konnoksuym,

(TpaHcKpunTOMMKA). 8 nucbmeHHas pabora,
KCP

7 Paspen lll. MeToaonorua v HanpasneHUA
nuccneaoBaHUN NPOTEOMUKMN. 3 Konnokenym, KCP
Tema 7. Llenu n 3apayum npoteoMmmkn. MNMpoekt
«llpoTeom yenoseka».

8 Tema 7. OCHOBHbIe HanNpaB/eHMA N NOAXO4bl K 3 Konnokeinym, KCP
aHanusy npoteoma.

9 Tema 8. CTpyKTypHaA NpoTeoOMUKa,
OCHOBAHHaA Ha UCMNOIb30BaHUN 8 Konnoksuym, KCP
anekTpodpopesa B NOAMAKPUNAMULHOM rene

10 | Tema 9. Macc-cnekTpomeTpmuyecKkne metoabl B 3 foknaz,
npoTeomMuKe.

11 | Tema 10. PyHKUMOHANbHAA NPOTEOMMKA: LLESb, 3 Konnokeinym, KCP
3agayn n metoapl. CuctemHas buonorus.

12 Pasgen IV. MeTtoabl «OMUK» AN NPAKTUKK
Tema 11. B3anmocBA3b reHOMUKMN,
NPOTEOMUKN U BUONHDOPMATUKM NpU
peweHnn npobaem NouckKa, BblaeNEHNSA U 10 Joknag,

oTb0opa NepcnekTUBHbIX LITAMMOB
MWKPOOPraHM3MOB, MPOAYKTOB UX
KU3HEeAeATeIbHOCTH.




4.2 Ily1aH BHeayIMTOPHON CaMOCTOSITEJbHOMH Pa0d0Thl 00y4ar0IUXCs 10 JMCHUIITIHHE

CamocrosTenbHas paboTa 00y4aromuxcst VYuebHo-
METOANYIECKOEC
Cemectp Haszsanwue pasneina, TeMbl . Cpoxu  |TpynoeMKocTs Oierounoe obecnieyeHue
Bu camocTosTenbHOM paboTh CPEICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOAITENbHOU
paboThI
Paspen I. MeTogonorua reHOMUKMU. |BHeayanTopHas, penpoayKTUBHOrO- la, 1B, 2B
8 Tema 1. NMpegnocbinku KOHCTPYKTUBHOIO BMAa, BOCMPOU3BOAALLAA U o5 5 MncbmeHHasn
BO3HWMKHOBEHUA reHOMUKU. MNPOEKT |XyaoxKecTBeHHO-06pa3Has C paboTa
«eHOM yenoBeKa. MCNOoJIb30BaHNEM MeMa-KOHTEHTa
Tema 2. 3Tanbl U meToAbl BHeayauTopHas, BOCIIPOMU3BOIAIIAS MncbmeHHasn la, 2B,
8  |aKcnepuMmeHTanbHOro UsyyeHus (TpeHMpoBOYHasA) C UCNOIb30BAHMEM Meama- 26 2 paboTa 01-4
reHoma. KOHTEHTA
Tema 3. CoBpemeHHble BHe- 1 ayantopHana, penpoayKTMBHOrO BMAQ, [doknag, 2a, 3a, 2B,
8 BbICOKOMPOU3BOAUTENbHbIE 0630pHas M NPOBEPOYHan 27 2 ol-4
MeTO/bl CEKBEHUPOBAHUA FTEHOMOB.
Paspen Il. HanpaBneHua n metoabl |BHeayanTopHaA, No3HaBaTe/IbHO-MOUCKOBOTO NMucbmeHHas la, 2B, 1r,
8 uccneaoBaHUN B reHOMMUKE. BMOA C WCMO/Ib30BAaHMEM TFeHOMHON 6a3bl 28 2 paboTa 01-4
Tema 4. CTpyKTypHaa reHOMMKa. OaHHbIX
Tema 5. CpaBHUTENbHAA FeHOMUKa |BHeayamnTopHas, PENpPOYKTUBHOIO- MucbmeHHas |la, 4a,2B, 1r, 01-
8 KOHCTPYKTUBHOTO BHJIa, TPEHUPOBOYHAA C 29 2 paboTa 4
MCNOJIb30BaHNEM MeaMa-KOHTEHTa
Tema 6. PyHKUMOHANbHAA BHeayautopHas, penpoayKTUBHOIO- McoMeHHas la, 2B, 61-4
8 reHOMMKa. KOHCTPYKTUBHOIO BMAA, TPEHUPOBOYHAA C 30 2 pabora
NCNoNb30BaHNEM MeAMA-KOHTEHTa
Pasgen lll. Metogonorna u BHeayauTOpHaA, NO3HaBaTeNbHO-MOUCKOBOTO la, 2B, 01-4
HanpaB/ieHUA UcCcNe[0BaHMIA BMAa, KOHCTaTUpytowan 3a4a4a C
8 NPOTEOMMUKMU. NCNoNb30BaHNEM MeAMa-KOHTEHTa 31 2 Konnoksunym

Tema 7. MeTtogonorusa
NPOTEOMMUKM.




CamocrosTenpHas paboTta 00yyaromuxcs Yy4ebHo-
METOINIECKOE
OueHouHOE
Cemectp Haspanue pasnena, TeMbl . Cpoxu  |TpynoemkocTsb obecnieueHue
BI/II[ CaMOCTOATCIIbBHOU pa6OTI)I CpEACTBO o
BBINOJIHCHUS (gac.) CaMOCTOSITCIILHOU
paboTHI
BHeayauntopHas, Nno3HaBaTeNbHO- la, 2B, 01-4
Tema 7. OCHOBHble HanpaBaeHUA 1
8 NPaKTUYecKoro BMAa C WUCNO/Sb30BaHUEM 32 2 Konnoksnym
noAxoAbl K aHann3y npoteoma
Meana-KOHTEHTa
Tema 8. CTpyKTypHas npoTeomuKa, |BHeayauTopHas, no3HaBaTe/IbHO-NOMCKOBOIO la, 28, 2r, 3r,
OCHOBaHHaA Ha UCMO/Ib30BaHUMU BMAA C UCNO/Ib30BAaHNEM MeAMa-KOHTEHTa U ol-4
8 . 33 2 Konnoksnym
anekTpodopesa B 6enKoBoM 6a3bl AaHHbIX.
NoAMakpuUNaMuaHom rese
BHe- n ayantopHas, penpoayKTMBHOIo BMAa la, 2B, 01-4
Tema 9. Macc-cnekTpomeTpuyeckme yauTopHas, penpoay Ad, >
8 0630pHas M NpoBEPOYHAA C UCNOIb30BaHNEM 34 2 Hdoknag,
MeToAbl B NPOTEOMMKE
Meana-KoOHTEHTa
Tema 10. PyHKUMOHANbHASA BHeayauTopHas, nosHaBaTe/IbHO- la, 2B, 01-4
8 NPOTEOMMUKA: Lie/b, 33/1a4u U NPaKTUYecKoro Buaa C WCNONb30BaHMEM 35 2 Konnoksunym
meTtoabl. CuctemHan 6uosorus. MeanNa-KOHTEHTa
Pasgen IV. Metogbl «OMUK» gna  |BHeayauTopHas, no3HaBaTe/1IbHO- la, 2a,3a,4a,2B,
NPaKTUKMU. MOWCKOBOrO, MO3HaBaTe/NbHO-NPAKTUYECKOTO Ir, 2r, 3r, 61-4
Tema 11. B3anmocBA3b reHOMUKN, (MU TBOPYECKOro BUAOB, BK/ItOYAlOLWLAA
NPOTEOMUKN U BUOUHOOPMATUKM  |NOTMYECKU-MONCKOBYIO N Hay4YHO-TBOPYECKYHO
8 npu peweHnn Nnpobaem NOUCKa, paboTy c cnosb3oBaHMEM MeAMa-KOHTEHTA. 36 4 Joknag,

BblaeneHua n otbopa
NMepCneKTUBHbIX LUTAMMOB
MWKPOOPraHM3MOB, MPOAYKTOB UX
KU3HEAEeATeIbHOCTMU.

OO0t 00peM CaMOCTOATEIBHOM pabOTHI 1O TUCIHIUIHHE (Jac) — 26

N3 Hux o00beM CcaMOCTOSTEILHOU pa6OTLI C HCIIOJIB30BAHHUEM JJICKTPOHHOI'O O6y‘ICHI/IH )51

JUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH (4ac) - 26




4.3 Conepxanue y4eOHOIro MaTepuasa

Paszgea |. Meromgoiorusi recHOMUKH

Tema 1. IlpeAnochbUIKH BO3HMKHOBEHHSI TeHOMHMKH. OCHOBHBIE I0JIOXKEHHUS
KJIACCUYECKOM TE€HETUKU. Bknaa TreHeTMKHM MHMKpPOOpPraHu3MOB. MoieKkyssipHas T€HETHKA.
[lenTpanpHas qorMa MOJIEKyIsipHOW Ouonioruu. buomHdopmaruka. Pa3Butre aHaTUTHYECKHUX
MeToa0B. TexHonorun pekomOnHanTHBIX JIHK. ITpoekT «I'eHOM uenoBekay.

Tema 2. JTanbl M MeTOABI IKCIIEPHMEHTAIBHOr0 HM3y4eHusi renoma. lloaxonsl k
KapTUPOBaHUIO reHOMOB. CTparerust «psiMmoil reHeTHKn». CtpaTerus «oOpaTHON T'€HETHUKU.
Tunsl TeHOMHBIX KapT M KX B3aUMOOTHOILIEHUS. ['€HeTMueckoe KapTUPOBAaHUE: METO[BI.
dusnyeckue KapThl HU3KOrO pasperieHus (IMTOJIOrnYecKue Kaptel). ['mOpumusarms in Situ,
XPOMOCOMHBINM MPHHTUHT. METOIbl pa3felieHus: XpoMOCcOM. DJEeKTpodope3 B MyJIbCHPYIOIIEM
nosie (PFGE), mukpoauccekius u sxukoctHas coptupoka. RH — xkaptupoBanue. Crparerun
nocrpoerus ¢usndeckux kapt JJHK Bricokoro paspemenus. Pectpukunonnbsie KapThl. MeTo bl
cexkBenupoBanus JJHK nepBoro nokonenusi. BekropHele cucteMbl 151 KIOHUPOBAaHUS KPYIHBIX
¢parmentoB JIHK. BapuabenpHocTh TeHOMa. MyTtammun W mOauMOpQU3MBL.  THIBI
BapuabenpHOocTH mocnenoBarenbHoctu  JIHK. SNP, mukpocaremnuTel, MUHUCATEIIUTHL.
[ToHsiTE O MOJIEKYJISIPHO-TEHETUYECKUX MapKepaxX. MoJieKylsipHble MapKepbl, OCHOBaHHbIE Ha
[1I[P. KaprupoBaHue C MNOMOIIBI MOJEKYISIPHO-TEHETUYECKUX MapKepoB. lIpenmyiectsa
MOJICKYJIApHBIX MapkepoB. [IJ[PD-ananmu3, obmactu npuMeHeHus. ['€HeTMUeCKUl CKPUHMHT C
nomomipto  JIHK-muxpouunoB.  CoBpemMeHHoe  o0OopynoBaHME  MHKPOOHOJIOTHYECKON
nabopaTopur Uil Ka4eCTBEHHOTO MPOBENEHHS HCCICIOBAHUN M COOMIOACHUS OE30MacHbBIX
YCJIIOBUU TpyAa.

Tema 3. CoBpeMeHHbIe BBICOKONPOM3BOAMTEIbHbIE MeETOAbl CEKBEHHPOBAHUS
TeHOMOB, X TpeuMyiiecTBa u HegocTatku. Metoasl NGS (MPS). CekBeHHpPOBaHHE CHHTE30M:
nupocekBennpoBanue — 454 Life Sciences (Roche); cunte3 ¢ oOparumoii TepmMuHanmen —
Solexa (Illumina); monympoBoaHukoBoe cekBenupoanue — lon Torrent (Life Technologies).
CekBenupoBanue gurupoBanueMm — SOLID (Life Technologies). Metoast NNGS:
onHoMmonekynsipHoe cekBeHupoBanue (Helicos Biosciences); cexkBeHHpOBaHHE B pealbHOM
Bpemenu (Pacific Biosciences); HanomopoBoe cekBeHupoBanue (Oxford Nanopore
Techonologies). 'enomuka 0qUHOYHBIX KiIeTOK. COOpKa MOJTHOM MOCIEA0BATEIbHOCTH T€HOMA.
Crpareruun cOopku JIHK-xmonoB. Ilporynka mo xpomocome. @DUHTEPIPUHTUPOBAHUE C
MOMOIIBI0 (PEPMEHTOB PECTPUKIIMHU, C TIOMOLIBIO MOBTOpAOLIMXCS nocnenoBarenabHocTel JJHK.
Coznanue cxkapdonnoB u konturoB. NCBI's Map Viewer: MHCTpYMEHT [Uid HMHTErpaluu
TeHETUYECKUX U (PU3NYECKUX KapT.

Paznea |1. HanpaBiienust 1 MeTobl HCC/I€I0BAHUI B TEHOMUKE

Tema 4. CTpyKTypHasi reHOMUKA. AHHOTAalMs IOCJIEI0BATENbHOCTU. Pacno3HaBanue
renoB. Ilomck OPC. Knaccudukamus reHOB. PerymsTopHble  MOCIEIOBaTEIHLHOCTH.
buonndopmaTrueckuil ananus nocnenoBaresbHOCTU. ['eHOMHBIE 6a3bl AaHHBIX. OCOOEHHOCTH
opranu3anu TreHoMoB. (OcCOOEHHOCTM OpraHu3aludd TeHOMOB BHpYycoB. (OcobOeHHOCTH
OpraHu3ali TeHOMOB MPOKapuoT. OCOOEHHOCTH OpraHU3alli T€HOMOB 3YKapHoT. CTpyKTypa
reHoMa yenoBeka. CTpyKkTypa METOAMYECKHUX IIOAXO0JI0OB, MPHUMEHSEMbIX TpU aHaJIu3e
MHUKpoOHOMa C HCIIOJIb30BaHNEM BBICOKOITPOU3BOUTEIBEHOTO CEKBEHUPOBAHHS.
«MeTtabapKoauHIr» HUACHTHPHUKAIMS TaKCOHOMUYECKOTO COCTaBa cOOOIecTBa W3 0Opas3IoB
OKpY’Kalolie cpeapl MyTeM aMIUIM(UKAUA U BBICOKOIMPOH3BOIUTENHFHOIO CEKBEHHPOBAHUS
MOCIIE0BATENbHOCTEN MapKepHBIX TeHOB-0apkoaoB (Hampumep, 16S st mpokapuor).
PenaktupoBanue reHoMa poKapHorT.

Tema 5. CpaBHurenbHass reHoMuka. C(CpaBHEHHE  ITOCJIEIOBATEIbHOCTEM.
KoHceHcycHbIe 1 KOHCEPBATUBHBIC TIOCIEI0BATEIBHOCTH. MUHUMABHBIA TE€HOM, HEOOXOIUMBII
st sku3Hu. [lonstue o Caizepe. DBomtonronHas reHomuka. Opronoru. [lapanoru. Kcenomoru.
I'opusoHTaneHbli nepeHoc reHoB. IloHarne o ramnorune. Teopus MOIEKYISAPHBIX YacoB U
¢unorenernyeckue Apea. [IporucxoxaeHne u 3BONIOIHUS T€HOB, TEHOMOB, OPraHu3MOB. [ eHHbIe
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DYIJIMKAUU U «TacyroIIMecs» 3K30Hbl. MylbTUreHHbIE cemelicTBa. CpaBHUTENIbHAS TCHOMUKA
OaxkTepuii MUKPOOHOTHI KUIIEYHHUKA YeTIOBeKa. MeTareHOMHKa U APYrHe METOIbl «OMHKH.

Tema 6. @PynkuunonajabHas renomuka. [lonstue o rpanckpuntome. [Ipoekt ENCODE.
Perynstopnas, TpaHckpuOupyromascsi, TpaHCIUpPYIOLIasicsi YacTM TIE€HOMa. Y POBHHU
ucciaenoBaHus B (YHKIMOHAIBHOW reHoMuke. buomHpopmarnueckuii anamus. [myOokuit
dynkunoHanbHBIN aHanu3. Pemoprepusie cucremsl. Cuna npomotopa. kJHK n EST-mapkeps.
OyHKUMOHANbHBIE OHOMapkepbl (I€Hbl) M JAMArHOCTMKM M METareéHOMHOIO aHallu3a.
CoBpemennsie TexHojoruu mnonydeHus kJHK-OuGmumorexk. Metox nuddepenHumanisHoro
JUcIIes, Berautaromieit rudpuauszamuu 1 ap. SMART u Maraton- Texnosnoruu. [Ipoext RIKEN.
Knacrep UniGene. Hokayr renoB. PHK-unrepdepenuus. Ilouck aHTHCEHC-TPaHCKPHIITOB.
Mukposppeit. [HK-opuramu. Yem mnpencraBiedH tpanckuntoMm. Hekomupyromme PHK.
Tpancaupyromasicst yacTb reHoma. CMeHa LEHTPAIbHOU JOTMbI MOJIEKYJISIPHON OHOJIOTHH.

Pazgen I11. MeTomoJsiorusi 1 HanpaBJIeHUs UCCIeTOBAHUI MPOTEOMHUKH.

Tema 7. Mertonosiorusi nporeomuku. [Ipoekt «IIporeom uenoBeka». OcobeHHOCTH
IPOTEOMHBIX MCCIEIOBAHUN: OTIINYME OT OMOXUMUU U UMMYHOXUMUH. [IoHATHE O MPOTEOMHOI
KapTe.

OcHoBHBIC HampaB/JeHMs MW MOAXOABI K AaHAJU3Y IPOTEOMA. CTPYKTypHas
NpOTeOMHKa, (PYHKIIMOHAIBHAS MPOTEOMHKA, MpaKTUYecKas MmpoTeomMuka. OOmme moaxoasl K
HOJYYEeHUI0 MH(OpMauu 0 MoJIeKyslax OEJIKOB M MX B3aUMOJECHCTBUSAX: HKCIEPUMEHTAIbHBIN
(in vivo u in vitro); ouomnpopmaruueckuii (in Silico). OCHOBHBIC IEHTPHI MPOTCOMHOM
ouounpopmarvuku. BecemupHas 6a3a JaHHBIX OENKOBBIX IMOCIEAOBaTeIbHOCTEH M (YHKIUHN -
UniProt (Universal Protein Resource).

Tema 8. CrpykrypHass NpOTEOMHKAa, OCHOBAHHAS HA  HCHOJb30BAHHM
JjaekTpodope3a B  NOJMAKPWIAMHUAHOM  reje. Boigenenue  OenkoB  mpoTeoma
(mpobomnonroroska). IIporeoMuslii aiicOepr. Pasnenenue OenkoB mnporeoma. JI[BymepHbIit
JEHATYpUPYIOIIMUNA 3JeKTpodope3 B MOIMaKpuiIaMHIHOM Tene. Metoasl okpacku 2D-reneid.
HNonooOmeHHasi, oOpaTtHo-(ha3zoBass M BBICOKOI((EKTUBHAS KHUJIKOCTHas Xpomatorpagus.
Baxneitimme mapamerpsl xpomatorpaduyeckoro paszaeneHus. OrnpeneneHue MEPBUYHOMN
CTPYKTYpbI U UACHTUUKALMS OeNKoB. IMMyHO(MEpMEHTHBIN aHaIU3 U UMMYHOOJIOTTHHT .

Tema 9. Macc-ciekTpoMeTpuYecKrue MeTOAbl B NMpoTeomuke. IIpomeccsl THIMMYHON
npoueaypsl Macc-ciekrpomerpud. [IpuHnunuaneHas cxema macc-cnekrpoMerpa. Monuzannms.
MarpuuHas J5azepHas JecopOIUs/MOHM3AlMS. DJIEKTPOpPACHbUIMNTENbHAS HOHU3ALUS, WIN
«anextpocnpeit». Tumsl Macc-aHamu3aTopoB. Jlerekrtopel. ['mMOpuaHbBIl Macc-aHanM3aTop
Orbitrap 3. Ilanopamnas u TapretHas Macc-cniektpomerpus. Crparerum  macc-
CHEKTPOMETPUUYECKON XapaKTepUCTUKU OenkoB mpoteoma. IlocTpancnsnnonHble MOUpUKAIIMN
OenKoB. Macc-cnekrpomeTpus MTOCT-TPAHCIILIMOHHBIX MoupUKaIui (PTM).
[TpocTtpaHcTBeHHast CTPYKTypa OenKoB M OenKoBbIe ceMeicTBa. buonHpopmaTHyeckuii aHanms3
CTPYKTYp O€JIKOB, IPOTEOMHBIE 0a3bl TaHHBIX U MPOTrpaMMHOE 0OecIieUeHHUE.

Tema 10. DyHKUMOHAJILHASI MPOTEOMHUKA: WeJb, 324a4d WU MeTOAbI. MeTobl
(GYHKIIMOHAIBHOW  MPOTEOMUKM:  JApOXOKeBas — IByruOpuaHas — cucrema,  adpuHHas
xpomarorpadus, pPeHTTeHOCTPYKTYpHBIH aHanmu3 u SIMP. MexOenkoBble B3anMOAEHCTBHSL.
Bzaumopeiicteus OenkoB ¢ JIHK m PHK. Wurepakrom. I'ennbie cetu. Merabomomuka.
Metabonnueckasi peKOHCTPYKIHs. BO3MOXKHOCTH MpakTHUecKOro npumMeHenus. CuHTeTn4yeckas
reHoMuKa. benkoBas umxenepus. JJokunr. CucreMHas OM0I0THS.

Pazgean IV. Metoabl «OMHK» 1JIs1 IPAKTUKHU

Tema 11. B3aumocBsI3b TeHOMHKH, IPOTEOMUKH M OMOMH(OPMATUKH TIPU PEUICHUH
npo0bjeM TOMCKa, BBIACNEHUS W O0TOOpa MEpPCHEeKTUBHBIX I[ITAMMOB MHKPOOPTaHU3MOB,
IIPOAYKTOB UX KU3HEIECATCIBHOCTH, KOHCTPYUPOBAHUS HOBBIX JIEKAPCTBEHHBIX CPEACTB.
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4.3.1. TlepeyeHb CeMUHAPCKHUX, MPAKTUYECKHUX 3aAHITHIH U JJa0OPaTOPHBIX padoT

Ne Ne HanmeHoBaHue TpyaoemKocTb OueHo4YHble dopmupyembie
n/H | pasgena npaKTuyeckux pabor (uac.) cpeacTsa KomMmneTeHuum
M Tembl Bcero | U3 Hux (vHpaukaTopbl)*
4YacoB | MpaKTUYecKas
NoAroToOBKa
1 2 3 4 5 6 7
1 |11 leHeTuKa 1 TexHonormm 4 PeweHne MK-2
peKomMbMHaHTHbIX AHK 3ajay MAK nk 23
MNK-3
MAK k3.2
2 1.2 dTanbl U meToAbl 4 Konnokemnym MNK-2
3KCMEePUMEHTabHOTo pelueHue VAK k2.1
M3y4yeHMA reHoma. 3afa4 MK-3
MAOK k3.2
3 1.3. CoBpemeHHble 4 Loknap, MK-2
BbICOKOMPOM3BOANTE/bH MAK nk 2.1
ble MeTo/bl MAOK nk 23
CEKBEHMPOBAHMA MK-3
reHoMOB. NAK 3.2
4 | 1.4, FeHomHble 6a3bl AaHHbIX. 4 Konnokesmym MK-2
MeTareHoMu1Ka u MAOK nk 23
MeToAbl, NPUMEHAEMbIE MK-3
npu aHanuse WAK .2
MUKpobuoma.
5 | IL5 CpaBHUTENbHAA 4 Konnokesmym MK-2
reHomuKa baktepuit. VAK k2.1
KoHceHcycHble 1 WAK k23
KOHCepBaTUBHblE MK-3
nocnenoBaTe/IbHOCTH. MAK k3.2
6 | I.6. ®PyHKUMOHaNbHaA 4 Konnoksunym MK-2
reHomuKka. Metoapl MAK k2.1
M3yUYeHnsa aKcnpeccum MAK nk 23
reHos. NKk-3
MAOK k3.2
7 | L7 MeToabl Buoxmmmn m 8 Konnokesmym MK-2
UMMYHOXMMWUK B MAK nk 2.1
U3yyeHnUn 6eKoB. WAK k2.3
MpoTeomHasa KapTa. nk-3
MAK MK 3.2
8 | I8 MeToAabl NpoTeEOMHOro 4 Konnokemym MK-2
aHanusa: anekTpodopes NAK nk 2.1
B NOJIMAKPUIAMULHOM WAK nk 23
rene MKk-3
MAK MK 3.2
9 |9 Macc- 4 Loknag, MK-2
CNeKkTpomMeTpuyeckue NAK nk 2.1
MeToAbl B NPOTEOMUKE NAK nk 23
MNK-3
MAK MK 3.2
10 | .10 PyHKUMOHANbHaA 4 Konnokesmym MK-2
npoTeoMUKa: Lieb, LK k2.1
3aJauv v MeToabl MAK 2.3
MK-3
MAK MK 3.2
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11 | V.11 FeHOMWKa, NpoTeoOMMKa 4 Joknag MK-2
npu peleHnn npobaem MAK nk 23
NOWCKa, BblAENEHNA N
oTH0pa NepPCneKTUBHbIX MKk-3
LWITaMMOB NAK ncs2
MMKPOOPraHNU3moB,
NPOAYKTOB UX
XU3HeaeATeIbHOCTH
4.3.2. Ilepeyenbr TeM (BONMPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEJIbHOE HM3y4YeHHe
CTYJAeHTaMH B PaMKax caMocTosATebHO padotsl (CPC)
Ne Tema 3ananue Dopmupyemas NIAK
n/n KOMIIEeTEHIIUS

1. Tema 1. MNpeanocbinku 1.MpocmoTp BMaeo C MK-2 NOK rk 23
BO3HMKHOBEHMWA BbicTynneHnem bappu Lynepa
reHoMMKK. MNMpoekT «3a4yem Ham reHoOMuKa», 22 MUH;

«leHoOm yenoseKa». BMAEO-NeKkumun «leHeTHKa "
reHomunKa» H.K. AilHKoBckoro, 44
MWH.;
nekumm MpoekTt «[eHOMmM
yenoseKa» 12 muH 55 cek;
2. HanucaHuMe 3cce Ha Temy
«3a4em MHe reHOMMUKa?».
2. Tema 2. 3Tanbl U 1. MNMpocmoTp Buaeo: «llporynka MNK-2, NK-3 NAK nk 2.1
meTtoabl no nabopatopum» 2 MUH U NOK nk 23
9KCNepUMeHTaIbHOro «3HaKoOMCTBO C metogamum NOK nk 3.2
U3y4yeHnA reHoma. BblAeNeHns  reHomHon  JHK»
13muH 49cek;
2.  [UCbMEHHbIA  OTBET Ha
BOMPOCHI: «Kakune 3Tanbl
HeobxoaMmbl  O1s  BblAeNeHus
OHK  Kakoro-nnbo opraHusma,
Kakoe obopyaoBaHWe U peareHTbl
HY>Hbl ana sTOro?» 7
«CoBpemeHHOe 0b60pyaoBaHUe
MUKpobronornyeckor
nabopatopuu AN KayecTBEHHOro
nposeAeHMa UCCNeaoBaHUN U
cobnopeHus 6e3onacHbIX
yCcnoBu Tpyaar.

Tema 3. CoBpemeHHble 1.MpocmoTp BNAEO: «TexHONOrMn MK-2, MK-3 NAK nk 2.1

3. BbICOKONPOU3BOAUTE/NIb | CEKBEHMPOBAHUAY, NOK nk 23
Hble meToabl 40 muH 51 cek. u «lNoarotoBKa NOK nk 3.2
CeKBeHWpPOBaHMA OHK 6ubnuotek ana
reHOMOB. cekBeHaTtopa lllumina MiSeq DNA

library preparation for lllumina
MiSeq p», 13 mnH21 cek; «4T0
Takoe NGS u KaK 310 paboTaerT:
nabopaTopHble acneKTbI»;
«CeKBeHMpPOBaHWE HAaHOMOPaMMK:
ot AHK po 6enkoBbIx
nocnenoBaTelbHOCTEN»;
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«eHOMMKA OAMHOYHbIX KNETOKY,
1.14.29 yvac.

2.MNoaroToBKa AoKAaga C
npeseHTaumMeln No ogHOM U3
COBPEMEHHbIX TEXHO/I0TUI
cekseHuposaHua JHK.

Tema. 4. CTpyKTypHan
reHOMMKa.

1.Pabota ¢ 6a3oli reHOMHbIX
AaHHbIx NCBI.

2. lMNepeyncanTb TpU KKOYEBbIX
3Tana cekBeHuposBaHuA  NGS.
Halitn 1 3anucatb MHbopmaunio
o KonuyecTee NO/IHOCTbIO
CEKBEHMPOBAHHbLIX TEHOMOB K
HACTOALLEMY BPEMEHM Y BUPYCOB,
apxen, OakTepwuii, 3yKapuoT w
yenoBeKa, HaxogAwmxca B 6Hase
OAHHbIX

MK-2, NK-3

WMaK nk2.1
WaK k23
MAK MK 3.2

Tema 5. CpaBHUTENbHAA
reHOMMUKa

1.Pa36op OCHOBHbIX NOHATUI
CPaBHUTE/IbHON FEHOMUKMU:
OpPTONIOrW, Mapasnory, KCEHONOTY;
2. MpocmoTp BUAEO:
«CpaBHUTE/IbHAA reHOMMKa», 9
MMH 52 ceK; «MeTareHoOMMKa»,
nekummn 1,2, 50 muH;
«MeTareHOMMKa — CKpbIToe
6uopasHoobpasune 1 HoBble
Monekynbl»,. 53MuH 18 cek;
«PepakTnpoBaHue reHoma»,
48muH 40 cek;

3. McbMeHHbIV OTBET Ha BOMpPOC:
«Ha Kakue Bonpocbl MoXeT
OTBETUTb CPAaBHEHWNE FTEHOMOB U
reHoB MMKPOOPTraHNU3MOB?».

MK-2, NK-3

MAK MK 2.1
MAK MK 2.3
MAK MK 3.2

Tema 6.
®PyHKUMOHaNbHAA
reHOMMKa

1.MpocmoTp BMAeO:
Hekoaupytowme PHK, 57 muh;
2. YTeHue rnasbl U3 KHUTK Long
Noncoding RNAs 1 nucbmeHHoe
U3N0XKeHne 0aHOro U3 MeToa0B
aHa/n3a 3KCNpeccumn reHos.

MK-2, NK-3

MAK MK 2.1
MAK MK 2.3
MAK MK 3.2

Tema 7. MeTtogonorua
NPOTEOMMUKMN.

MpocmoTp BMAEO: «ABTOCTONOM
no NpoTeomuke», 56MuH 47cek.

MK-2, NK-3

WMaK nk 2.1
WAK k2.3
WAK k3.

Tema 7. OCHOBHbIe
HanpaB/eHUA U
noaxoAbl K aHan3y
npoteoma

2. MpocmoTp BUAEO-NeKummn
Ceprea AnekcaHapoBuya
Mowkosckoro «20 net
NPOTEOMUKN — Y4TO ANA
meauumHbl?» 1.09.58 yac.

MK-2, NK-3

WMaK nk 2.1
WAK k2.3
WAK k3.2

Tema 8. CTpyKTypHasn
NpoTEoOMMUKa,
OCHOBaHHasA Ha
NCNo/sIb30BaHMMU
anekTpodopesa B
NosIMakpUIammaHoOM

1.MpocmoTp BMAEO: benkoBblii
anekTpodopes B
AeHaTypupyloLmx ycnosusax (SDS
PAGE) 51 muH.44cek.;

2. PaboTa co BcemunpHoi 6a3oi
OAHHbIX 6€e1KOBbIX

MK-2, NK-3

MK nk 2.1
MﬂK MK 2.3
MﬂK MK 3.2
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rene

nocaenoBaTenbHoOCTeN n
byHKUMI - UniProt (Universal
Protein Resource).

10 Tema 9. Macc- 1.MpocmoTp BNAeo: «4To Takoe MNK-2, NK-3 NAK rk 2.1
CNeKTpomeTpuyeckune macc-cnektpomeTp. Kak 1 3auem UAK rk23
MeTOoAbl B NPOTEOMUKE y4eHble «B3BELINBAOTY UAK rk3.2

monekynbi», 1.35.27 vac.;
2. MoprotoBKa Aoknaaa c
npeseHTaumMen no ogHoOMmy m3
3TANOB MACC-CMEKTPOMETPUMN.

11 Tema 10. 1.MpocmoTp BMAeO-nekummn MNK-2, NK-3 NAK nk 2.1
@PyHKUMOHaNbHaA MBaHoBa A.C. «benkosas NAK nk 23
NPoTeOMUKA: Lenb, MHTepakTomMmKa», 1.11.05 yac. NAK nk 3.2
3a434M 1 meToapl. 2. MpocmoTp Buaeo: Yeast-two-

CuctemHas 6uonorus. hybrid screen (Y2H) 4.38 muH.

12 Tema 11. B3anmocssasb 1.MpocmoTp BMaeo: MNK-2, NK-3 NAK rk 2.1
reHOMWKKU, NPOTEOMUKKN | MonekynapHble meToapl NAK nk 23
n 6GUonMHPOPMaTHKK naeHTMdMKaumm MAK k32

npu pewweHnn npobaem
NOWCKa, BblaeseHna n
oTOOpPa NepcrneKkTUBHbLIX
LITaMMOB
MWKPOOPraHNM3mMOB

MUKpoopraHnsmos, 1.22.54 yac.
2. 3HakomcTteo ¢ MALDI BIOTYPER
- NepBon macc-
CNEKTPOMETPUYECKON CUCTEMOM
Ana naeHtTuduKaumm
MWKPOOPraHM3MOB U C
MMUKPODBNONOrMYECKUM
aHanm3atopom BactoSCREEN ana
MAeHTUPMKaUUM
MWKPOOPraHM3MOB M U3y4eHuA
WX YyBCTBUTE/IbHOCTYU K
aHTMBMOTHKaM.

3. Pa3spaboTKa nnaHa paboTbl No
BblAENEHWNIO, U3YYEHUIO U
naeHTUdMKaLMmM HOBOro WTaMMa
C UCMNO/Ib30BAaHNEM METOA0B
reHOMMKUN N MPOTEOMUKM.
MoaroToBKa AoOKAaAa.

4.4. Meroanyeckne YKa3aHusi 10 OpraHu3anuu

CTYJIEHTOB

CaMOCTOAITEIbHON  PadoThI

CaMocTtosiTenpHast paboTa CTYACHTOB SIBISIETCSI COCTaBHOM 4acThio y4eOHOTO mpolecca u
UMEEeT IENbI0 3aKperyieHHe W yriayOJeHHe TMOTYYeHHBIX 3HAaHWW U HaBBIKOB, IOUCK H
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TakKXKe BBIMOJTHEHHE YUYEOHBIX 3aJaHUii, MOJITOTOBKY K
MPEACTOANIMM 3aHATHSIM, 3a4eTy. METOIWYecKne yKa3aHHs M0 CaMOCTOSITEIbHON paboTre mis
CTYAEHTOB «OCHOBBI

O6pazosarensHom noptaie UI'Y (https://educa.isu.ru).

110 JUCIHUIIIINHE FCHOMHKH MW TIPOTCOMUKH» pPasMCIICHbBI Ha

4.5. IlpumepHasi TeMAaTUKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
IJITAHOM.
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V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) nepevyeHb IUTEpaTypbl
1. Yemepmiosa B. 1. OcHOBbI FTeHOMUKH U TPOTEOMHKH: TEXHOJIOTUN PEKOMOMHAHTHBIX

JHK nepBoro nmokosnenus (reaHas uHxeHepus) : yae0. mocodue / B. Y. Uemepuinona. —

Npkytck : U3a-Bo UT'Y, 2014. — 280 c.

2. IlpuMeHeHHE COBPEMEHHBIX MOJICKYJISIPHO-OMOJIOTUYECKUX METOJIOB JUIS TIOHWCKA |
KJIOHUPOBAHUS IIOJIHOPA3MEPHBIX HYKICOTHAHBIX mociaenosarenbHocred k JHK
yaeonoe mocooue / JI. B. Pedpukos, JI. O. Kopoctun, B. JI. Ymaxkos, E. B. bapcoBa. —
Mocksa : HUAY MUDU, 2011. — 88 c. — ISBN 978-5-7262-1481-8. — Tekcr :
aNekTpoHHbI  //  Jlamb :  2yekTpoHHO-OMOMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/75704.

3. NGS: BeicokonpousBoauTensHoe cekBeHupoBanue / /. B. Pedpukos, J. O. Kopoctum, E.
C. lllyouna, B. B. Unbunckuii ; mox odmel penakuueii /. B. PeOpukoBa. — 3-¢ uzm. —
Mocksa : JlaGoparopust 3nanuid, 2020. — 235 c¢. — ISBN 978-5-00101-654-0. —
Tekcr : snexTpoHHbI / Jlane : 3yeKTpoHHO-OMONMHMOTewHass cucrtema. — URL:
https://e.lanbook.com/book/151534

4. OpnoBa, M. B. Metoasl u3zyueHust GUIOT€HHH MPOKAPHOT : yuebHoe mocodue / M. B.
OpmoBa, M. HO. I'paboBuu. — Bopomex : BI'Y, 2017. — 66 c.— Tekcr:
AICKTpOHHBIN //  JlaHb  :  2JEKTpOHHO-OMOMMoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/154752

0) nepuoauYecKre U3TAHUA

1. XKypuan «Mukpobuonorus», PAH (Moctka); http://www.e-library.ru

2. XKypuan «MonekynspHas TEHETUKa, MuUKpoOuosorus u Bupycojorus», OO0
UsnatensctBo "Menua Chepa" (Mocksa); http://www.e-library.ru

3. Kypuan «Ipuxnagnas Owoxumusi W MuUKpoOuonorusi», uza-so OO0 "UKI]
"Axanemkuaura" (Mockga); http://www.e-library.ru

4. BaBunoBckuii KypHan TreHeTHKH u  cenekuuu, Hosocubupck, CO PAH:
http://www.bionet.nsc.ru/vogis/; http://mww.e-library.ru.

B) CIIMCOK aBTOPCKHX MeTOIMYECKHX Pa3padoToK:

1. YemepunoBa B.M. OcHOBBI T€HOMHUKH M MPOTEOMUKH: TEXHOJOTHH PEKOMOWHAHTHBIX
JIHK mepBoro nokoseHus (reHHas nHxenepus) : yueo. mocodue / B. U. Uemepunona. — UpkyTck
: M3n-Bo UT'Y, 2014. — 238 c.

2. YyeOHO-MeTOAMYECKHE MaTepHuanbl (Mpe3eHTAluu K JEKUUsAM, 3aJaHus Ui
CaMOCTOSITENIbHOW Pa0OThI, METOANYECKHE yKa3aHHs MO0 CaMOCTOSTEIBHOW padoTe CTYIEHTOB,
COOpHHK 3a7a4, CIIMCOK 00pa30BaTEeNbHBIX MeAHa-MaTepuanoB), BeuiokeHHble B DMOC UT'Y
(https://educa.isu.ru).

r) 06a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMBI

1. https://www.ncbi.nlm.nih.gov/ - HannoHnaspHbI#H EHTp OMOTEXHOJIOTHYECKOM
undopmarmu CIIIA (NCBI).

2. https://www.uniprot.org - OTkpbiTas 6a3a JaHHBIX MTOCIE0BATEIBHOCTEH OSITKOB
UniProt.

. https://www.wwpdb.org/ - Protein Data Bank.

. http://www.e-library.ru - Hayunas Dnexkrponnas bubnnoreka.

. https://www.biblio-online.ru/ - 95C «FOPAT».

. https://e.lanbook.com/ - DBC «JIaub».

. http://www.academia-moscow.ru - 9b M3aatenbckoro meHTpa «AKaaeMus.

. https://www.researchgate.net/ - EBponeiickas kommepueckasi COUaNIbHAs CETh YUCHBIX.
http://tusearch.blogspot.com - T[lOMCK KHUI Ha calTax Hay4HbIX 3NEKTPOHHbIX
bubnnorek.

OO Ol B~ W

©


http://www.e-library.ru/
http://www.bionet.nsc.ru/vogis/
https://www.ncbi.nlm.nih.gov/
https://www.wwpdb.org/
https://www.biblio-online.ru/
https://e.lanbook.com/
http://www.academia-moscow.ru/
https://www.researchgate.net/
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10. https://scholar.google.ru - BecnnaTHada noucKosasa cucCTemMa MO MOJIHbIM TeKCTam
Hay4HbIX Ny6AMKauuii Bcex opmaToB U ANCLUMMNANH.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTopHOe 000py10BaHNE:

Aymutopus  Ans TPOBEACHMS — 3aHATHHA  JIGKHMOHHOTO  THMIa:  00OpyaoBaHa
crenuanu3upoBaHHON (yueOHOM) Mebenpi0o Ha 25 TMOCaJOYHBIX MECT; TEXHUYECKUMU
cpenctBamu o0yueHusi: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HArJsIHBIMU
nocOOMsAMH, O0OECIEeUNBAIOIIMMU TEMaTHUYECKUE WJUTIOCTPALMU MO JWCHUIUIMHE: MPE3eHTAlUuU
10 TeMaM IPOTPaAMMBL.

Aynuropus AN TPOBEACHUSA — 3aHATUH  MpaKkTUYecKoro  Tuma:  0o0opyaoBaHa
crienuanu3upoBanHoi (y4eOHoi) MmebOenpto Ha 10 mOCamouHBIX MeCT; JOCKOH MENOBOM;
TEXHUYECKUMHU cpeAcTBaMH oO0yuyeHus: mpoekrop BenQ MSS521P  yuyeOGHO-HArIsAIHBIMU
MOCOOMSIMH: TIPE3CHTAIUH 110 TEMaM IIPOTPAMMBEI.

Kommerotepusiii  kimacc (yueOHas ayauTopusi) Ui TPYNIOBBIX M HHAWBHIYaTbHBIX
KOHCYJIbTAIIM, TEKYIEro KOHTPOJS H TPOMESKYTOUYHOM  aTTeCTallid, OpraHW3aluu
CaMOCTOSITENILHOM pabOThHI: ayIuTOpHUsl 000PYAOBaHA CIIEUATH3UPOBAHHOM (yueOHOI) MeOenbio
Ha 20 TOCaJOYHBIX MECT, JOCKOH MEIIOBOW;, O0OpyIOBaHA TEXHUYCCKUMHU CPEICTBAMU
oOyuenus: cucteMHsblit 6ok PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHbIi 6510K
Athlon 2 X2 250, mounutop BenQ G252HDA — 8 mr.; cucremusii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 wmT.; MmoHo6mok IRU T2105P — 2 mwir.; cuctemusiii 610k Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 61mok Pentium G3250, monuTop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot.
C HEOTrpaHWYCHHBIM JOCTYNOM K ceTH MHTepHeT W oOecrieueHHeM JOCTYIa B 3JIEKTPOHHYIO
nH(}OPMaIMOHHO-00pa30BaTEIbHYIO CPEAY OPTaHU3AIHIH.

[Tomemenne uIsi  XpaHeHUs ©  NPOPUIAKTHYECKOTO  OOCITYy)KMBAaHHS — y4eOHOTO
o0opy/oBaHus: ayAuTOpUs OO0OpPYIOBaHA CIELHUATU3UPOBAHHON Mebenbio Ha 3 MocagoyHBIX
Mmecta; HoyTOyK Lenovo T1580, mpoextop BenQ MSS521P.

6.2. IlporpammHoOe obecrievyeHue:

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.

Kaspersky Endpoint Security mis ousneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s0pst 2016T KES. Cuer NePCI[3-000147 u AKT ot
23n0s160ps 20161 JIui.Ne1B08161103014721370444.

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

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

Office 365 mpodeccuonanbublil TTIOC A yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texun4yeckue 1 3JIeKTPOHHbIE CPeACTBA:
[Ipe3eHTanmu o BceM TeMaM Kypca.


https://scholar.google.ru/
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VIil. OBPA3OBATEJIbHBIE TEXHOJIOT'UHN

Teopernueckasi 4acTb MPOrpaMMbl PEATU3yeTCsl B BHJIE YTCHUS JIGKIUN C MCTIOIb30BAHUEM
MYJIbTUMEIMMHBIX CcpeAacTB. [IpakTHuecKue 3aHSATHS CTYJCHTOB MPOBOIATCS C ayAuo- H
BUMOMATEpHAIlaMU M HKCIIOJIb30BAaHHEM OCHOBHBIX 0a3 JaHHBIX U OCHOBHBIX MPOTPaMMHBIX
NPOAYKTOB B ceTH VHTepHeT. 3HaHHMS 3aKpEIUIIIOTCS CaMOCTOSTEIBHBIM BBITOJHECHHEM
JOMAITHUX 3afanuii. J[ns ocBoeHus AUCHUIUTHHBI «OCHOBBI TEHOMUKH U TMPOTCOMHKH)
NPUMEHSIOTCS CIICIYIOINE COBPEMEHHbBIE 00pa30BaTeIbHBIC TEXHOJIOTHU:

- UHPOPMAYUOHHO-KOMMYHUKAYUOHHble MeXHOoLo2uu: UH(HOPMAIIMOHHAS JIEKLUS, JCKIIH-
BU3yalIU3aIys, Ipo0IeMHas JeKIHs, MpaKTHueckue 3ausaTus. OnHoi u3 GopM MPAKTHYECKUX
3aHATHUM SABIIIETCS CEMHUHAP.

- QuCmanyuoHHvle 00OPA308AMENbHbIE MEXHOI02UU: BUIACO-KOH(PEPEHINH, WHTECPHET-
texHojorus padora B DMOC UT'Y educa.isu.ru

- camocmosmenvHas paboma cmyoenmos (cM. 1.4.4).

- KOJLIOK8UYMbl — BUJ Y4€OHOTO 3aHATHUS, IPOBOJAUMOTO C IIEIbIO MPOBEPKU U OLICHUBAHHS
3HaHWI ydaiuxcs. B Xome rpynmoBoro oOCYXIEHHsI CTYACHTHI ydaTcsl BBICKa3bIBaTh CBOIO
TOYKY 3pEHHs IO OIpEeIEHHOMY BOIMPOCY, 3allUINaTh CBOE MHEHHUE, MPHUMEHSS 3HAHHS,
MOJYYCHHBIC Ha 3aHATUSAX MO TpeaMery. B Xoje KOJUIOKBHyMa MPOBOJIUTCS 3aciyIIMBaHUE
JIOKJIQ/IOB.

VIll. OHEHOYHBIE MATEPUAJIBI JJISI TEKYIIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALIUA

Ouenounvie mamepuanvt 014 6X00H020 KOHMPOA

B kxauecTBe OIIEHOUHBIX MaTEPUAIOB JUIsl BXOJHOTO KOHTPOJISL YPOBHS 3HAaHUN UCIOJIB3YETCS
CIIMCOK BOIIPOCOB JJIsI YCTHOT'O OIpOca CTYAEHTOB. B mpolecce omnpoca OLIEHMBAETCS YPOBEHb
BJIa/IeHNs 0a30BbIMM 3HAHUSMHU, YMEHUSMHU, HaBbIKaMH, HEOOXOAUMBIMH JJIsl Havaja oOydeHus
aucuuriauHe «OCHOBBI T€HOMUKHM M TPOTEOMHUKH» ONPENENseTCS CTENEeHb BIAJACHUS HOBBIM
MaTepuaioM J0 Hayaja ero U3y4eHwus.

ITpumeps! BOIIPOCOB:

1. Kaxyto ponv uepaem nocinedosamenvHocms Hykaieomuoos [JTHK 6 owcuznedeamenvrocmu
Op2aHu3mMos?

2. Kakxue memoOsl ucnonwv3yrom 07 OnpeoeneHus Nociedo8amerbHOCMU HYK1eomuoos
HHK?

3. Kaxyto ponw 6 srcuznedeamenvrocmu opeanusmos uepaiom odenku u PHK?

4. Kaxue memoowi uzyuenus 6enxoe Buvl 3naeme? u m. n.

Ouenounvie mamepuanvlt mexkyuiezo KOHmpoas opmupyromcea 6 coomeemcmeuu ¢ JIHA
YHUugepcumema

B pamkax mucumnianabl « OCHOBBI T€HOMHUKH U NPOTEOMHUKH» HCHOJIB3YIOTCS CIIEAYIOIINE
(bOpMBI TEKYIIEro KOHTPOJIS:

- KOJIJIOKBUYM;
- IOKJIQJ1 C TPE3EHTALNEN;

- KOHTPOJIb CAMOCTOSATEIHHOU PabOTHI.

q)OH)I OLICHOYHEIX CPEACTB BKJIIOYACT.

- TEMAaTHKa U BOIPOCHI K KOJUIOKBUYMaM,

- TeMaTHKa U MaTepHalibl 33JaHUN JJIsI CAMOCTOSTEIbHON paboThI;

- TEMBI JOKJIaJO0B,

- KpUTEPHUHU OLICHKW 3HAHUU U YMEHUHN CTYJEHTOB.

HasnaveHnue orieHOUHBIX CPENCTB: BBISIBUTH chopmupoBaHHocTh kommeteHui [1K-2 u ITK-

3, cocrapisronux ux vacreit: [1K-2.1, ITIK- 2.3, T1IK-3.2 (cm. . 111).
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[TpuMepbl TEMaTHKH 1 33IaHUH ISl TEKYIIETO KOHTPOJIS:

1. Cmompems suoeo: «3naxomcmeo ¢ memooamu svioenrenuss cenomuou [JHK (Genomic
DNA Isolation techniques overview)»

https://www.youtube.com/watch?v=oLnY4X8Ztv0&ab_channel=DIY-Lab

u omeemums Ha eonpoc. «Kaxue smanvt HeobX00uMbl 071 8bl0ENICHUS U CEKBEHUPOBAHUS

HHK kaxoeo-1ubo opeanuzma, kakoe ob6opy0osanue u KaKue peazeHmsl HyHCHbl? ».

2. Cmompems suoeo: «Iloocomosxa JITHK 6ubruomex ons cexeenamopa lllumina MiSeq
DNA library preparation for lllumina MiSeq p

https://www.youtube.com/watch?v=xxzImjtRM4c&ab_channel=DIY-Lab

omeemums Ha eonpoc: «Kaxue mpu knrouegvix smana umeom mecmo 60 6cex CO8PEMeHHbIX

mexHnonoeusx cexkeenuposanusi (NGS)?»

3. Cmompems suoeo: «IIpocynka no nabopamopuuy -
https://www.youtube.com/channel/UCdOegMe5IV1IQWC83akR8IsQ u ungopmayuio na
caume https://www.gluvexlab.com/osnashhenie-mikrobiologicheskoy-laboratorii/.
Omeemumb HA 6ONPOCHL K KOTOKGUYMY"

- OcHawenue MUKpoOUOI02U4eCcKoll 1ab0pamopuu KpynHo2o OUaZHOCMU4ecKo2o
KOMNieKca,

- [Ipasuna mexnuyecko2o 0CHAWEHUs MUKPOOUOLOSUYEeCKUX 1aO0Opamopul,

- Ilpasuna ocnawenusi paboyux mecm u peKomMeHoyemas 00excoa 0k COmpyOHUKOS.

Jokinan ¢ npe3eHTauued — 31o coobueHue B TeyeHue 10-15 MuH, B KOTOPOM CTYIEHT B

JAKOHUYHOM (popMe OJKEH M3JI0KUTh MaTepual M0 COOTBETCTBYIOLIEH TeMe, IpUIEpKUBasCh
CJIIEAYIOLIEro IIJIaHa: BBEJICHHE, OCHOBHAs 4acTb, 3aKiloueHHe. JOK/IaJ COIpOBOKAAETCS
Ipe3eHTalMeN, OTPaKaIOLIeH OCHOBHBIE MOJI0KEHUS 110 COOTBETCTBYIOLIEH TeMe, BKIIIOYAIOILEH
HarjsiHble MaTepuanbl (cxembl, Tabmuubl, Goto U T.1.). [lo oxoHUaHMM nOKNana CTYIEHTY
3a/1al0T BOIIPOCHI, KaK MpenojiaBaTelb, TaKk U CTYACHTHI, HA KOTOpbIE JOKIATUUK JOJKEH /1aTh
MCYEpIbIBaIOIIE OTBETHI. J(OKIaa 3acUMTBHIBAECTCS, €CJIM CTYIEHT MOJHOCTHIO PACKPBLI TEMY,
CcBOOOJHO BIIAJEET MAaTE€pPHaJIOM, H3JIAraeT €ro JIOTHYHO, II0CJIENOBATENIbHO, JIAKOHHYHO,
coOxrofasi OCHOBHBIE IpaBWIa KyJIbTyphl peun. [Ipe3eHTanuss oTpaxaeT OCHOBHbIE TOJIOKEHUS
JIOKJIa/la, COCTaBJI€HAa TPaMOTHO € coOMogeHHeM oOmux TpedoBanuil. Ilpu obcyxneHun
JOKJIaJja CTYAEHT JaeT MCUepNbIBAIOIIUe, apryMEHTHPOBaHHbIC, KOPPEKTHbIE OTBETHl Ha
BOIIPOCHI.

Ouenounvie mamepuansvl 0711 RPOMENHCYNMOYHOI ammecmayuu 6 popme 3auema.

dopma MPoOMEeKYTOUHOU aTTecTanud - 3auem. OC 3TOro TUTA JOJDKHBI BBISBIISATH CTCIICHD
OCBOGHHUSI TEOPETUYECKUX 3HAHMU Kak 0azy 1 (GpopMHpOBaHUS KOMIETCHIIUN, YMEHHUS UX
NPUMEHSTh B CHTYalHSX, MOJICIHPYIOMNX TPOPECCUOHATBHYIO JEATEIBHOCTh, a TaKKe
c(hOpMUPOBAHHOCTH cocTaBistonux yacteid komnerennuii [1K-2 u T1K-3, 3asBnennsix B m. I11.

3adeT BBICTABIISACTCS 110 Pe3yIbTaTaM CaMOCTOSATEIbHONW PabOTHI CTYICHTA B BUJIE
BBITIOJTHEHMSI IOMAIIIHUX 33/IaHU{ U BBICTYIUICHUS C IOKJIAI0M 110 OJTHOM U3 MPEAT0KEHHBIX
TeM:

* CoBpeMeHHbIE TEXHOJIOTUH TEHOMUKU U HEOOXOAMMOE JIJIsl MX pean3aluid 000pyI0BaHUE
MHUKPOOHOJIOTHYECKOU JTaOOpaTOpUH.

* Tunsl BapuabenpHOCTH niocienoBatensHocT JJHK 1 ucnons3oBanue ux B Ka4ecTBe
MOJIEKYJISIPHO-TEHETHUECKHX MapKepOB.

* [IoTHOCTBIO CEKBEHUPOBAHHBIE TEHOMBI MPOKAPUOTHYECKUX OPTaHU3MOB. 3HAUECHUE ITUX
paboT 1y1st OMOJIOTUN U MEIUITUHBI.

* [ToTHOCTBIO CEKBEHUPOBAHHBIE TCHOMBI SYKAPUOTUIECKIX MUKPOOPTAaHU3MOB. 3HAUCHUE
ATUX PabOT JIsi OMOJIOTUY U MEIULIUHBI.


https://www.youtube.com/watch?v=oLnY4X8Ztv0&ab_channel=DIY-Lab
https://www.youtube.com/channel/UCdOegMe5lV1QWC83akR8IsQ
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«'eneTndeckuii ckpuHUHT ¢ Tomompio JIHK-Mukpo9unos.

* PenioprepHbie CUCTEMBI U 00/1aCTH UX IIPUMEHEHUS.

* TpaHCKpPUIITOM U METOJBI €10 H3YyYCHHUS.

» Hexogupyromwe PHK u ux Gynxnun.

 Crpareruu NpOTEOMHOIO aHAJIM3a.

+ CoBpEMEHHBIE TEXHOJIOTHH IPOTEOMUKH ¥ HEOOXOMMOE ISl MX pealn3aliy
060py0BaHHE MUKPOOHOIOTHYECKON 1ab0paTOpUH.

« [IpUHUMIIBI COBPEMEHHBIX T€HOMHBIX METOJIOB UIEHTU(UKAIIMH MUKPOOPTraHH3MOB.

» Merarenomuka, MeTabapkoauH.

* JloKuHT.

* MeTopl Heclen0BaHus B3aUMOIEHCTBUS OEIKOB IPOTEOMa.

Pa3zpaboTauk:

%/’%, nouent B. Y. Yemepuiiona
(nozmucﬁ)

IIporpamMma cocTaBiieHa B cooTBeTcTBHE ¢ TpeboBanusmu OI'OC BO mo HanpasJIEHUIO
noarotoBku 06.03.01 «buonorusy npoduto «MHKpOOHOIOTHSD).
[IporpamMma paccMOTpeHa Ha 3acefaHuy Kadeapbl MUKpPOOUOIOTHH

«Rf» 0% 2021r.
Ilporokon Ne £ 3aB. kadenpoit W b. H. Orapkos

Hacmosuyas npozpamma, He Modxcem 6bimb 80CHPOU36EOCHA HU 6 KAKOU popme Oes

NpeosapuUmMeNbHO20 NUCLMEHHO20 PA3PeuLeHUsl Kagheopbl-paspabomyura npozpammbol.



