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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuumnnuHa «MeTareHOMHKa» OTHOCHTCA K JUCHUIUIMHAM 4YacTd, (QopMHUpyeMOn
y4acTHUKaMU 00pa3oBaTeNbHBIX OTHOomeHWH broka 1 Juctumiuaer (Momynu) monyns «JKuBbie
CUCTEMbI» Y4eOHOTO IUIaHa OCHOBHOM Mpo(decCHoHaIbHONM 00pa30BaTeNbHON MTPOrPaMMBbl BBICIIETO
00pa3zoBaHusi — MPOrpaMMbl MarucTparypsl 1mo HampasiieHuto noaroroBku 06.04.01 buosorus,
HanpaBlieHHOCTh (mpoduib) oOpa3oBarenbHOW mporpamMmel «buomHpopMaTtuka U cucTeMHas
Ouonorus», OYHON POPMBI 00yUEHUSI.

JlucuuiiuHa onupaercs Ha pe3yabTaThl 00ydeHus, cHOpMUPOBAHHbBIE B PAMKaX TUCIUILINH
yuebHoro TtuiaHa: «buonmHdpopmaTtuka», «buorexHomnorus», «CHHTETHYECKass U CHCTEMHAas
Ounonorus», «XUMHs U XUMUYECKUE TEXHOIOT M.

PesynpraThl u3ydeHuss IQUCHUIUIMHBI «MeETareHoOMuKa) SIBJIIOTCS TEOPETHYECKOW U
METOJOJIOTUYECKOH OCHOBOHM uisi m3ydeHus nucuuiuine: «Heliponayka», «Mertoabl cOOpku
TEHETUYECKUX KOHCTPYKIIHI», «AHAINU3 TaHHBIX B OMOJIOTHH U MEAUIIMHEY.

1. Ilepeyenb MIAHUPYEMBbIX Pe3yJbTATOB 00y4ueHHsi (00pa3oBaTe/bHBIX Pe3y/bTATOB)
1o JUCHUIIHHE

Ieabr0 0CBOCHUS TUCHUIUIMHBI «MeTareHOMHKa» SIBISETCS: 3HAKOMJIEHUE MAaruCTPAHTOB C
OCHOBaMH T'€HOMHUKH, KaK COBPEMEHHOW KOMIUIEKCHON (yHIaMEHTaNbHONW TUCIUILIMHBI 00
OpTraHM3aIH, CTPYKType W (YHKIIMOHUPOBAHUM TCHOMOB; MyTeH (OPMUPOBAHUS U IBOJIOIUU
MpPOTEOMOB, (HOpMHUpPOBaHHE OOIIET0 MOJEKYISIPHOTO MHMPOBO33PEHHMS] HAa OCHOBE 3HAHUSA O
MEXaHU3Max IMOCTPOEHUSI TECHOMOB Pa3HOI'0 YPOBHS CIIOKHOCTH.

B pesynbrare OCBOGHHS MpOrpaMMbl MarucTpaTypbl OOyHarOIIUKCS TOJKEH OBJIAJIETh
CJIEYIOIIMMHU pe3ybTaTaMu 00YUYEeHHS 10 TUCHUIUTHHE «MeTareHOMuKa:

Komnerenmus u O0pa3oBarenbHble Pe3yIbTaThl AUCIUIIINHBI
WH/IUKATOPHI ee (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JOCTHUKEHUS B 3HAeT yMeeT BIIAJIEET
JMCLUTUINHE
[IK 1 Beinonnenue
MUKpPOOHOIOTHYECKUX
paboT  (KyJIbTypaJIbHBIN
METOJl) —  TPOBOAUTH
oT0op mpo6 TUIS
MIPOBEJICHUS
MHUKPOOHOIOTHYECKUX
paboT, aHaiIM3 TOCEBOB
MHUKPOOHOIOTHYECKUX
poo. WUnentuduxanms
MHUKPOOHOIIEHO30B
rUAPOOHMOHTOB, KOHTPOJIb
CpeJibl UX OOUTAHMSL.

HUIIK 1.1. IIpumenser OP-1 [Ipumenser

3HaHUS CTAHJAPTHBIX U 3HAHUS CTAaHAAPTHBIX U

WHBIX METOJHMK OTOOpa H WHBIX METOJIUK O0TOOpa

TPAHCIIOPTUPOBKA u TPAHCTIOPTUPOBKA

0TOOpaHHBIX MPOO. 0TOOpaHHBIX MPOO.

UIIK 1.2. Bnaneer OP-2 Bnaneer
MeTOaMHt MTOATOTOBKH MeTOJaMu

mpo6 K MOJTOTOBKU MPO0 K
MHUKPOOHOJIIOTHIECKOMY MHUKPOOHOJIOTHYECKO
MOCERY, MPOU3BOIUT My MIOCEBY,

II0CEB MaTCpHraioB Ha IMPONU3BOANT  IIOCCB




MMUTATCIIBHBIC  CPeAbl U MaTepHaJIOB Ha

IajbHEHIIee MUTATENLHBIE CPEIbI

KYJIbTHBHPOBaHHE. u JagbHEHIIIEe
KYJIbTUBHPOBAHHE.

NIIK 1.3. [IpoBoaut OP-3. [IpoBonut

nabopaTOpHBII aHaImn3 1a00paTOpHBIA  aHAIN3

MHUKPOOHOJIOTHYECKUX MHUKPOOHOJIOTHYSCKUX

TECTOB. TECTOB.

UIIK 1.4. Biageer OP-4 Biageer

HaBBIKAMU HaBBIKaMU

uaeHTuGuKanuu UICHTU(DUKAITIN

TAaKCOHOMHYECKUX TPYIIII TaKCOHOMUYECKHUX

MHKPOOPTaHHU3MOB, a rpyImn

TaKXKe KOHCEPBAIIHH, MUKPOOPTaHU3MOB,

XpaHeHUs u

JOKYMEHTAITUs

BBIJICJIEHHBIX IITAMMOB.

HUIIK 1.5. Cnoocoben OP-5 Cnocoben

OpraHH30BaTh OpraHH30BaTh

SIHIEMHUOIOTHYECKU I SIMIEMUOIOTUYECKU

MOHHUTOPHHT i MOHHMTOPHHT

KOHTPOJIHPYEMOTO KOHTPOJIHPYEMOTO

00BeKTa, MIPOBECTH 00BeKTa

OIICHKY pucka

BO3HHUKHOBEHMS

SMHU300THYECKOTO

mporecca.

2. O0beM QUCHUIUIMHBI (MOIYJIS]) B 3a4eTHBIX €IMHUIAX C YKa3aHHWEM KOJHYECTBA

C

aKaJeMH4YeCKHX YacoB, BbIJEJEHHbBIX HAa KOHTAKTHYW PadoTy o00y4aroimmxcs
npenojgasaresieM (M0 BHAAM Yy4eOHBIX 3aHATHI) W HAa CAMOCTOSITEJILHYIO PpadoTy
00yYaroIuUXCs
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3.  Copepxanue TUCHUIIUHBI,

CTPYKTYPHMPOBaHHOEe 10 TeMaMm (pasaeinam) ¢

YKazaHHEeM OTBE€ACHHOIo0 Ha HHUX KOJUYECTBA AKAACMHYECCKHUX YacoB M BHIAOB y‘[CﬁHLIX

3AHATUN

3.1. Vkazanue mem (pazoenos) u omeedeHHO20 HaA HUX KOJIUYECHMEA AKAOEMUYECKUX
uacoe u 6u006 yueoHvIx 3anamuil, 0POpMICHHBIX B BUAE TaOIHIIbL:



KomdecTBo yacoB 1o ¢gopMam opraHu3arum
o0yJeHus
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Tewma 1. Bregenue
A 2 2 6
Tewma 2. CTpyKTypHbIE KOMIIOHEHTHI T€HOMOB 9 16
Tema 3. Meroabl U3y4eHHs] METar€HOMOB 9 5
Tema 4. IIoHsiTHE O MOJIEKYIISIPHO-TEHETUYECKUX 5 2 6
MapKepax
Tema 5. @yHKIIMOHATIBHAS TECHOMUKA 5 16
Tema 6. CpaBHUTENIbHASI TEHOMUKA 2 6
Tewma 7. [IpoTreoMuka u MeTabOJIOMHUKA 5 6
Tema 8. buonndopmarnrionnsie 6a3bl TaHHBIX 2 6
Tema 9. [IpukiiagHoe 3HaueHuE METO/I0B 4 16
METareHOMHUKH
UTOI'O: 4 20 84

3.2. Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCyuniuHbsl
Kparkoe cogepkanue kypca

Tema 1. BBenenue

OObekT, mnpeaMeT M  METOAbl METareHOMUKH. MeTareHoM, MeTaTPaHCKPUIITOM,
MeTanpoTeoM. CTpyKTypHas MeTareéHOMHKa M TeHOMHbIN aHanu3. DyHKUMOHaNbHAs T€HOMHKA.
['eHOMHBIE TIPOEKTHI: (PyHAAMEHTaJbHbBIE 3aJayd U I[pakTH4YecKue peunieHus. l3yuenue
noJauMop(u3Ma FeHOMOB KaK OCHOBBI JUIsl IMOHMMAaHUs NPHUHIMIIOB MOJIEKYJISIPHOM 3BOJIIOIMH.
CrpykTypHBIN aHanu3 TeHOMOB. Hu3Kko- 1 BbICOKOpa3pemaroniee kKapTupoBanue. Pectpukiumonsoe
kaptupoBanue. [Tomumopdusm 1 MoeKysIsipHbIe MapKephl.

WNuTepakTuBHas popma: «IBpuctudeckas dOeceman.

Tema 2. CTpyKTypHBbI€ KOMIIOHEHTHI TEHOMOB

CpaBHUTENBHBIN aHAJIN3 OPraHU3allMd U CTPYKTYPbl T€HOB M T'€HOMOB IUIa3MUJ, BUPYCOB,
OpraHesl, NpPOKapuoT MW HYKapuoT. CTpyKTypHbIE KOMIIOHEHTBI T€HOMOB, XPOMOCOMHAas
opranusanus reHoB u Hekoaupyromen JJHK. YpoBau monexynspHoi opranu3anuu reHoMoB. [Tytu
00pa30oBaHUs TEHHBIX CEMEICTB — I'eHbl U TICEBJOreHbl. XapaKTepUCTUKAa N'eHHBIX TaHIEMOB, MX
JIOKaJIN3alys B TEHOMaX.

OcoOeHHOCTH OpraHu3ali TEeHOMOB BHUPYCOB. OCOOEHHOCTHM OpraHW3alMd TEHOMOB
npokapuoT. OcCoOEHHOCTH OpraHM3aluud TeHOMOB JyKapuoT. CTpyKTypa Te€HOMa YesloBeKa.
IToBTOpHI B TeHOME YEIOBEKA.

Caremmutnas JIHK kakx ocnoBa /IHK-monmmmopdusma, ee copepikaHue M JIOKaIU3alus B
XpOMOCOMax, KJacCU(UKalMsg CaTeJIMTOB. ['aluloTUIBI M TamuloTHNUpoBaHue. buoTexHomorun




KapTUPOBaHUS TEHOMOB Ha OCHOBE TallJIOTUNIHPOBaHus, ucnois3oBanue JJHK-ramnorunuposanus B
IpakTUKe. 3HAYUUMOCTh U (pyHKIIMOHAIBHAsS poiik caresuTHoi JITHK.

Moo6wibable [IHK renomoB. Ctpoenune um kinaccudukaius. Poiab peTpoTpaHCIO30HOB B
reHome 4yenoBeka. Poib 00paTHON TPAaHCKPUTIIIMK B BOJTIOIIMHA T€HOMOB.

I'enoMbl  OpranHemwsi, OCOOCHHOCTH TPAaHCKPUIIMU M  TpaHCISIIMU. MexaHU3MbI
HaCJIEJOBaHMSL.

WuTepakTuBHas ¢popma: «YdyeOHas JUCKYCCUS.

Tema 3. MeToabl U3yuyeHHs] METAreHOMOB

Tunsl TreHOMHBIX KapT M UX B3aMMOOTHOIICHHA. MeTonbl KapTUPOBAaHUS Te€HOMA.
['eneTnueckoe KapTHpoBaHUE. AHANU3 CUEIUICHUS. MeToJ TuOpuIu3alud COMaTHYECKUX KIIETOK.
RH-kaptupoBanue. dusznyueckue KapThl HU3KOTO pa3perieHus. MUKPOIUCCEKIUS U KUJIKOCTHAs
coprupoBka. I['mOpuamzanus in situ. Crparermu TOCTpPOCHHS (UINYECKUX KapT BBICOKOTO
paspemienusi. Pectpukimonnbie  kapthl. Co3ganue  koHTUroB. CekBenupoBanHue JIHK:
CEKBEHHPOBAHUE «C OOPHIBOM IIETIN», CEKBEHHPOBAHNE HOBOTO MTOKOJICHHUSI.

Tema 4. [lonsiTHE 0 MOJIEKY/ISIPHO-TEHETHYECKUX MapKepax.

Bapuabenpnocts reHoma. Myrtanuun u  nonuMopdusmbl.  Tumbl  BapuabenbHOCTH
nocnenosarenbHocty JJHK. SNP, mukpocareminTel, MUHUCATEIUIUTHI. MOJIEKYIISIPHBIE MapKephl,
ocHoBanHbele Ha [I[[P. KaprtupoBanue ¢ NOMOILIBIO MOJEKYISIPHO-TEHETUYECKUX MapKEPOB.
[IpenmyiiectBa MOJIEKYISIPHBIX MapkepoB. ['eHeTmueckuid CkpuHUHr ¢ nomoupo JIHK-
MUKpOYMIIOB. AHHOTauMs mnociefoBaTenbHocTU. Pacno3naBanue reHoB. Ilouck  OPC.
Krnaccudukanus TeHOB. PerymsaropHble MOCIIeIOBaTeIbHOCTH. BHOMH(POPMAIIMOHHBIN aHaIH3
MIOCJIEI0BATEIbHOCTEM.

WuTepaktuBHas Gopma: paboTa ¢ MHTEPaKTHBHBIM 000pYIOBAaHHEM.

Tema S. ®DyHKUMOHAJIbHAS T€HOMUKA

PerynaropHasi, TpaHckpuOMpyromascs, TPaHCIMPYIOLIasCs YacTH TEeHOMa. YPOBHHU
UCCIeIoBaHus B (PYHKIIMOHATBHOW reHomuke. buomndopmarnueckmii anamms. kJIHK u EST-
mapkepbl. CoBpemeHHble TexHonoruun nonydenus kJIHK-6uOGmmorek. KommnbroTepHblll aHamu3
TpPaHCKPUILIUKU JIOKyca. Meton nuddepeHranbHOro Juciuies, BeYUTaromed THOpuan3auuy 1 Jap.
SMART wu Maraton-rexnonoruu. [Ipoekt RIKEN. Kmnactep UniGene. Hokayr renoB. PHK-
uHTEp(epeHus. ITounck AHTUCEHCTPAHCKPUIITOB. Mukposppen. JHK-opuramu.
Tpancaupyromasicst yacts reHoma. Caiizep. I'eHHbIE ceTH.

WNuTepakTuBHas popma: «YueOHast AUCKYCCUSD.

Tema 6. CpaBHUTe/IbHASI TEHOMHUKA

CpaBuenue mnocnenosarenbHocTed. Optonoru. Ilapanorun. Kcenonorun. Hanpasnenus
WCCJIEIOBAHMM: TEOpHUs U IpakTUKa. [IpoucXoxkaeHre U 3BOJIIOLUSA I'€HOB, TECHOMOB, OPraHU3MOB
THOT€HOMHKA, METareHOMMkKa M Jp. l'eHoMHas MeauuuHa, (papMaKOreHOMHUKA, cyneOHas
MEAMIMHA, STHAEMHUOIOrHYecKas MUKpoOHoorus U 1p. MuHUMaNbHbBINA T€HOM, HEOOXOAUMBIHN 15
Ku3HU. [IpoucxoxkaeHWe W DBOIIOLMSA JYKapUOTHYECKOrO TIEeHOMA. ['€HHble IyIUIMKauuu W
«racyronmecs» 3K-30Hbl. MynbTurenuole cemeiictBa. STR-mapkepsl. dunoreHeTuueckrue IpeBa.
IlonsTHE O ramuoTH-IIE.

Tema 7. IIporeomMuka u MmeTado10MHKA

[Iporeomuka, pazgensl. Karamormszamus OenkoB. ATiac OenkoB dYesnoBeka. MeTomabl
pazzieneHus OenkoB. JIByMepHbI renb-anekTpodope3 U macc-crieKTpoMeTpusi. KoMmbroTepHbIi
aHanu3 OenkoB. IlepcriekTuBbl MeTabonoMuku. OCHOBBI JUHAMHUYHOCTH MPOTEOMa. YPOBHU
(GYHKIMOHUPOBAaHUS TeHOMA: 0a30Bble (QYHKIMU O€IKOB, (hru3noNornyeckue GyHKUUU U QyHKIIHH
Ha ypOBHE OpraHu3Ma. TuIbl B3aMMOJAEHCTBHS T'€HOB, JEKal[Me B OCHOBE (PYHKIIMOHUPOBAHUS
reHoMoB. [Ipoteom u rpaHuLbl PYHKIIHOHUPOBAHUS T€HOMOB. TpaHCKPUNTOMHKA. XapaKTePUCTHUKA
TpaHckpur-toma. Coznanue 6mommorexku kJIHK.

WutepaktuBHas Gopma: «YueOHass AUCKYCCHSI.



Tema 8. buoungopmannonHbie 0a3bl JAHHBIX

OcHOBBI CTpYKTYp 0a3 JnaHHBIX, Kiaccupukanus 6a3 mo crocoOy 3amnonHeHus. OCHOBHBIE
6a3el ganHeiX: GenBank, EMBL, SwissProt, TrTEMBL, PIR PDB. banku OeIKoBBIX ceMEHCTB
(SCOP, Prosite, ProDom, PFAM, InterPro), merabonuueckue 6a3pl JaHHBIX TCHETUYECKUE OAHKU
(pusmueckue xaptel, OMIM), crneruanu3upoBaHHbIe OaHKH JaHHBIX KOHKPETHBIC OEIKOBBIC
cemerictBa, PHK u T.1. KOHKpeTHBIE TeHOMBI (DyHKIIMOHANIbHBIE caifThl B Oenkax u JJHK. Cpencrsa
paboThl ¢ OaHKaMH TaHHBIX.

WutepaktuBHas Gopma: paboTa ¢ HHTEPAKTUBHBIM 000pPYIOBAaHHUEM.

Tema 9. IlpukiagHoe 3HAYEHHE METO0B METATEHOMHUKH.

W3ydeHne  TaKCOHOMHYECKOTO  pa3HOOOpa3wsi  MHUKPOOPraHuU3MOB.  buoreorpadus
MHUKPOOHMOMOB. MeTareHoMHKa 3KOCHCTeM. MeTareHOMHbBIA aHaJIM3 CUMOMOTHYECKUX SKOCHCTEM.
MertareHOMHBIE UCCIIEIOBAHMS COOOIIECTB IYKAPUOTUUYECKUX MHUKPOOPraHU3MOB. MeTareHOMHbIE
WCCJICI0BAHMS IPUPOIHBIX MOMYJISAIIUNA BUPYCOB.

1. IlepevyeHb y4yeOGHO-MeTOAMYECKOr0 oO0ecnmeyeHHUs AJsI CAMOCTOSATEIbHOH pPaGoThl
00y4YaKOIIUXCS MO TUCHHILINHE

OOmmii 00bEeM CaMOCTOSITENFHOW paboOTBHl CTYASHTOB 10 JUCHUIUIMHE BKJIIOYACT
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AynuTopHasi caMocCTosiTeNIbHAsT paboTa OCYIIECTBIAETCS B (pOpME BBITOJHEHHS TECTOBBIX
3a1aHUI 10 IUCIMIUINHE, JA0OPATOPHBIX Pa0OT.

BreaynutopHass camoctosiTenbHas paboTa ocymiecTBisieTcss B (GopMax NOATOTOBKU K
YCTHBIM OIIpOCaM, K JIOKJIaay, KOHTPOJILHOM paboTe, 1a00paTOpHBIM paboTam.

OC-2 Tecmosvie 3a0anusn («CmpykmypHsle KOMROHEHMbL 2EHOMOB))

1. Kakas M3 mnepe4ncIeHHBbIX TeXHOJOIMili SIBJSIeTC OCHOBOIl TIeHeTHYeCKOoii
HHKEHEePHUH:
. co3ianune pekoMOonHanTHbIX JTHK
. Bepienienne JJHK u3 oprannsmos
. pacmeruienue JJHK Ha pparmeHTsI
. BBIIEJICHUE XPOMOCOM
. IOJIyYEHUE TUTa3MUJL

DN B~ WN -

2. Ilox TepMUHOM «0OpaTHASI TeHETHKA» MOHUMAIOT CJIeAYIOIHe MAHUITYJISIHT
1. IHK - PHK - Genok - moaudukanus Oenka - KieTka

2. 6enok - PHK - IHK - mogudukanus JJHK - knetka

3. PHK - monuduxamnus PHK - JIHK - 6enox

4. knerka - JIHK - PHK - 6enok - Monuduxarus 6enka

3. TpaHncreHHble OPraHU3Mbl MOJIYYAKOT MyTEM BBO/IA YYKEPOTHOI0 reHa B

1. coMaTHYECKYIO KIIETKY

2. SMIEKIETKY

3. cnepmMaTo30U/1

4. MUTOXOHAPUU

4. Toa, koraa BHepBble IMOKa3aHA PoOJib HYKJIEHHOBBIX KHCJIOT B Iepeaaye
HacJIeACTBEeHHOI HHopMannu

1. 1940

2. 1944

3.1953

4. 1957

5. I'ox, xoraa ObL1a co3nana moaedb ABoitHoN cnupann JTHK



3a

. 1940
. 1944
. 1953
. 1957

A WDN B

. B kauecTBe BeKTOPA /1J151 BBE/IEHUS YY>KOT'0 I'eHA B JKUBOTHYIO KJIETKY MCIOJIb3YIOT
. TUTa3MUIbI arpoOaKTepHii

. TUTa3MHUJIbI OAKTEpHid

. AHK xyiopomniactoB 1 MUTOXOHIpUI 4. BUPOUIbI

. Bupyc SV-40

DN W — O

\l

. B cocraB BEKTOPAa HAa OCHOBEC BHPYCa HE BXOJAT IMOCJICA0BATECJIbHOCTH, OTBCYAIOIIUE

. BUPYJICHTHOCTh
. CIIOCOOHOCTH K PEIUIMKAIIH
. MapKEPHBIN MMPU3HAK

. IATOTCHHOCTh

A WN =

. Temnepartypa nenarypauuu JJTHK (oC)
.37

.65

. 100

WN - 0

9. VY3naor u pacuensiior mojekyjabl JJHK crporo B caiite y3HaBaHusi WM Ha

Q)HKCHpOBaHHOM PACCTOAHUMU OT HET'O HYKJI€A3bI

1. 1 xnacca
2. 2 xitacca
3. 3 knacca
4.1 u 3 xiacca
5.2 u 3 knacca

10. Hpu pasrone JJHK B araposHom reje Aajbllie BCero OT CTAPTOBOW JIMHHUM

OKa:KyTCsl pparMeHThI

1. kopoTkue
2. JUIUHHbIE
3. KOpOTKHE

11. Jlns mnocTpoeHUusi PeCTPUMKIMOHHOW KapThl HeoOxoaumo ¢parmentsl JIHK

nocJjiea0BaTejibHO 00padoTaTh

1. 1 pecTpukTasoii, 3aTeM 2 peCTpUKTa301
2. 1 pectpukTa3oi u cmecero 1 u 2 pectpukras
3. 1 pecTpukTasoi, 2 peCTpUKTa30i U UX CMECHIO

12. Ha3BaHue «MeTo/ IPOOOBUKA)» MPUMEHSETCS M0 OTHOLIEHUIO K OM0JIN0TeKaM
1. reHOMHEIM
2. ximonoBoi JIHK

13. IHosiuMepa3Hy10 HENMHYIO peaknio pa3padoral
1. Bepr

2. 'unGept

3. CayszepH

4. Mannuc

14. Meroauky nepenoca IHK Ha HuTpOne/110103Hb1# GpuabTp paspadoran



1. bepr

2. l'unbGep
3. CayzepH
4. Mannuc

15. Haimune MHTPOHOB M 3K30HOB He XxapakTepHo Ais JTHK
1. npoxcxen

2. pacreHuit

3. JKUBOTHBIX

4. GakTepuii

16. Jlasi 3kcnmpeccuM JYKAPMOTHYECKHUX TeHOB B KJeTKe IPOKAPHOT Heo0X0auMo
CTaBUTh UX IO/l KOHTPOJIb PeryJsITOPHBIX 3J1EMEHTOB

1. sykapuor

2. IpOKapuoT

3. IPOKapUOT U IYKAPHOT

17. ATTeHyaTopbl pacnoJiaraloTcsi Mexxay

1. 1 1 2 cTpyKTYypHBIM T'€HOM

2. B KOHIIE CTPYKTYPHOT'O I'eHa

3. MeXAy IPOMOTOPOM H 1-M CTPYKTYPHBIM T€HOM
4. MEXy IPOMOTOPOM U 2-M CTPYKTYPHBIM T€HOM

18. IMoiumepasHasi nenHasi peakius — 3710 (3 0aj1a):

1. MeTox, MO3BOJSIOIIMI 3HAYUTENILHO YBEJIUYUTH KOJIMYECTBO KOMUH (KOHIEHTPALUIO)
onpeneneHHoro ¢pparmenta JJHK;

2. MeTOJl, HEMOCPEICTBEHHO MO3BOJISAIONINI pacindpoBaTs nepsuuHyto cTpykrypy AHK;

3. MeToJ, MO3BOJSIOMIMKA MPOBOAMTH 3KcTpakuuio reHomHoll JIHK wu3 Ouonormueckux
00pa3IioB;

4. MeToJ, IpU KOTOPOM MOJIEKYJIbl Pa3AesstoTCsl Ha OCHOBE UX MOJBM)KHOCTU B Telie MoJ
JIEHCTBUEM DJIEKTPUYECKOIO MOJIS.

19. Hanpasienue cuHTe3a (donranum) HoBoii uenouku JIHK mnpu yuacruum
nosimMepassl (3 6asia):

1.3 -5

2.5 -5

3.5 -3

4.5° -3 u3 — 5, B3aBUCUMOCTH OT KJIacCa UCIOJIB3yEeMOM TOIMMEpPa3HL.

20. MeTopa, pu KOTOPOM MOJIEKYJIbI Pa3/ieJsIIOTCS HA OCHOBE WX MOJABH:KHOCTH B reJe
MO/ AeiicTBHEM JIeKTpHYecKoro moJs (3 6ama):

1. renp-anekTpodopes;

2. ClIeKTpOPOTOMETPHS;

3. monmMepasHas IerHas peaKkius;

4. pyopumerpusi.

Iucomennoe 3aoanue («Memoovt usyueHUs MEMazeHOMO08»)

HeoOxonuMo Bnucath BepHble TEPMUHBI, COOTBETCTBYIOIINE OMHCAHUIO:

1. ABroHoMHO perumnupytomasics Mmonekyna JIHK, B KOTOpylo MOXHO BCTpanBaTh
¢parmenTs! uyxoi IHK 1 BBOAUTH B KIIETKY — .

2. Kopotkue omuronykineotunsl (¢pparmentsl JIHK), comepikamme B cBoeM cocTaBe
HYKJICOTHIHYIO N1OCJIEI0BATEILHOCTh KAaKOT0-JIM00 caliTa peCTPUKIIMH.

3. MHorokpartHoe yaBoeHue miazmuabl uiau gparmenta JJTHK —




4. MBYXTSKEBbIE OJIMTOHYKJICOTHUIIBI, NpEeAHA3HAuUEHHBbIE Ui O0beIuHEHUs (parMeHTOB
JIHK ¢ HeCOBMeCTUMBIMH KOHIIAMH —
5. depMeHT, OTBEYANOIIME 3a BoccTaHOBJICHUE dochoamddupHoii cBsazu B Mosekyine JJHK

depMeHT, OTBEYArOLIUi 3a CUHTE3 KoMIieMeHTapHoi nienu JJHK —
DepMeHT, BHOCSIIMM pa3pbIBbI B ABOMHYIO Henb JJHK —
3a cunte3 JIHK na marpunie PHK otBewaer pepment —
Pectpukrasa, Beiencanas u3 Bacillus subtilis, HaspiBactest —

10. Otan MOJIMMEPa3HON LEMHON peakuuu, Korjaa o0pa3yrores
OJIHOLICTIOYEYHBIN (PparMeHT, CBS3aHHBIN C MpaiMepoM — .

12. Cnoco6 BBenenus JIHK, ocHoBaHHBIM Ha u3MeHeHWH mponumaemoctu L[[I[IM myrem
00pabOTKH AIIEKTPOUMITYJILCAMU HA3bIBACTCS —

©ooNo®

Bonpocel ona noozomoeku Kk ycmuomy onpocy

[Tporeomuka. Karanorusanus 6ei1KoB.
. ATnac GelKOB YeIoBeKa.
. Meronpl pa3aenenus 6enkoB. [IByMepHBIi refb-371eKTpodope3 U MacC-CHEKTPOMETPHSL.
4. KoMIproTepHbIi aHanu3 OelIKoB.
5. IlepcriekTUBBI METAOOJTOMHUKH.
6. YpoBHH (GYHKIMOHUPOBAHHS T€HOMA: 0a30Bble (QYHKIUH OEIKOB, (DU3NOIOTHUECKUE
GbyHKUIMY ¥ QYHKIIMM HA YpOBHE OpraHU3Ma.
7. Twurbl B3anMOICHCTBUS TEHOB, JIS)KAIIHE B OCHOBE (DYHKIIMOHUPOBAHHSI TEHOMOB.
8. Ilporeom 1 rpaHuLbl PYHKIIMOHUPOBAHUS T€HOMOB.
9. TpanckpunToMuka. XapakTepUCTHKA TPAHCKPHUIITOMA.
10. Co3panne oubmuorexku kJJHK.

wN P

Temut 0oxknaooe

MeTrareHoMH1Ka BOJHBIX CUCTEM.

MertareHOMHKa B OHKOJIOTHH.

MeTopl METareHOMHUKH B JMArHOCTHKE WH(MEKIMOHHBIX OONe3HEeH.

I'ennas tepanus.

[IpuMeHeHre METOA0B MOJIEKYISIPHOM TUarHOCTUKH B KIIMHUYECKON MIPAKTUKE.
CekBenupoBanue HoBoro nmokosenus (NGS).

buomMenuuuHCcKre ucciae10BaHus TEHOMOB.

I'enommarsocTrka.

. IloHsITHE O MONEKYNSAPHO-TEHETUYECKOM MOTUMOPPU3ME.

10 banku reHoB u O6enkoB. ba3bl TaHHBIX O CTPYKTYpE TEHOMOB.

CoNo~WNE

ﬂﬂ}l CaAMOCMOAMENbHOU NOO20MOBKU K 3AHAMUAM O Oucuunﬂuuepekomeudyemc;l
Ucnoib3oeamas yueﬁno-memoduuecxue mamepuaiiol:

1. Konses U.C. MeTtareHomMHKa: METOJIUYECKUE pa3pabOTKu TaOOPATOPHBIX 3aHITUU IS
ctynentoB HampasieHuss 06.04.01 buonorus, npoduns «bHOTEXHOJIOTHUS € OCHOBaMH HaHO-
TexXHoNoTHI». — YnbsaHoBcK: YII'TIY um. M. H. Yieanosa, 2016. — 13 c.

2. ConosreB A.B. I'emHas umxkeHepus. Y4eOHO-METOAMYECKOE TOCOOHME — YIIbSHOBCK:
Val'TlY um. U.H. Yneguosa, 2017. — 69 c.

S. IlpumepHble OLCHOYHbIC MATEPHAJBI A8 IPOBEICHUS TEKylero KOHTPOJs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1o JMCUMIINHe



Oprasusanus u NpoBe/ieHUe aTTeCTAllMA MATUCTPAHTA

®I'OC BO opueHTHpOBaHBI TNPEUMYIIECTBEHHO HE Ha COOOIICHHE OO0yJaromeMycs
KOMIUIEKCA TEOPETUYSCKUX 3HAHUHM, HO HA BHIPA0OTKY Y KOMIETCHIIMA — TUHAMHYECKOro Habopa
3HAHWUW, YMEHHH, HABBIKOB U JIMYHOCTHBIX KA4yeCTB, KOTOPHIC IO3BOJSAT BBIMTYCKHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PBIHKE TPYAA M YCIENTHO MPo(ecCrOHAIbHO PeaTn30BhIBATHCA.

B mpoiiecce OLleHKHM MarucTpaHTOB HEOOXOIHMMO HCIONB3YIOTCS KaK TPaJUIMOHHBIC, TaK
YW WHHOBAI[MOHHBIC TUINBI, BHIBI U (QOpMBI KOHTpOJs. [Ipm 3TOM MOCTENEHHO TPaIUIIMOHHBIC
CPEICTBA COBEPIICHCTBYIOTCS B pyclie KOMIIETEHTHOCTHOTO IIO/X0/ld, a WHHOBAIIMOHHBIE
CpeICTBa adanTHUPOBAHbI AJI MOBCEMECTHOTO MPUMEHEHHUS B POCCUNCKON BY30BCKOU MPAKTHUKE.

Lenbp mpoBeneHusi aTTecTallid — TIPOBEPKAa OCBOCHHSI 00pa30BaTEIbHOW MPOTPaMMBI
JTUCIUIUIMHBI-TIPAKTUKYMa uepe3 cPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3Y/IbTAaTOB.

IIpome:xyTouHasi aTTecTAlMs OCYILECTBISICTCS B KOHIIE CEMECTpa M 3aBepllaeT
W3Yy4YeHHE NUCLUUIUIMHBL, IOMOTaeT OIEHUTh KPYIHbIE COBOKYIHOCTH 3HAaHUN U YMEHHI,
(dbopMUpOBaHHE OTPECIICHHBIX KOMIIETCHITHIA.

OneHOYHBIMU CpPEJCTBAMH TEKYIIETO OLICHWBAHUS SIBISIOTCS: YCTHBIE OINPOCHI, TEKYIIHE
MpakTUYeCKue paboThl, JOKIaAbl, KOHTpOJIbHAs padoTa. KOHTpOJs ycBOEHMsI Marepuana BEIeTcs
PEryIApHO B TEYCHHE BCETO CEMECTPa Ha MPAKTUUYECKUX 3aHATHSIX.

Ne CPEJICTBA OLIEHUBAHUSI,

n/m UCIOJIb3YEMbIE I TEKYIIETO OI[CHUBAHUS

nokasaressi QOpMUPOBAHUS KOMIICTCHIIUN
OueHovHbIe cpeacTBa /IS TeKyLIeil

OO0pazoBaTeibHbBIE
Pe3yNIbTaThl AUCIUILIHHBI

OP-1 I[IpumensieT 3HaHUS

aTTrecTaluu CTaHJAPTHBIX U UHBIX METOJIUK
OC-1, OC-5 Yuebnas nuckyccus 0oTOOpa M TPAHCIIOPTHPOBKA
OC-2 Tecr 0TOOpaHHBIX TPOO.

OP-2 Bnaneet MeTogamMu
MOATOTOBKHU P00 K

OC-3, OC-8 Jloknaj c mpe3eHTaluen
OC-4, OC-7 Jlaboparopnas pabora

OC-6 KonrtposbHas pabora

OuneHoYHbIE cpeICTBA AJ IPOMEKYTOYHOM
aTTecTaluu

MUKPOOHOJIIOTUYECKOMY TIOCEBY,
MIPOU3BOUT MOCEB MATEPUATIOB HA
NUTaTeIbHbIE CPEbl U JalbHEIIee

OC-9 3ayger B ycTHOU popme KYJbTUBHPOBAHHE.

OP-3. [IpoBoauT 1a6OpaTOpHBIN
aHaJIN3 MUKPOOHOJIOTHYECKIX
TECTOB.

OP-4 Bianeer HaBBIKaMU
UICHTU(PHUKAIIMHA TAKCOHOMUYECKHX
TPYII MUKPOOPTaHU3MOB,

OP- 5 CnocobeH opraHu3oBaTh
AMHIEMHUOIOTHYECKIIT MOHUTOPHHT

KOHTPOJMPYEMOTO O0BEKTa

Onucanue OINCHOYHBIX CpPCACTB U HCO6XO,Z[I/IMOTO O60py,[[0BaHI/I$I (ILCMOHCTpaLII/IOHHOFO
MaTepI/Iana), a TaKKe TMpoucaAypel H KpUTCPUHW OLCHHUBAHUA HWHIAUKATOPOB JOCTHUIKCHUSA
KOMHCTGHI_II/Iﬁ Ha PAa3JIMYHBbIX 3Talax HX (I)OpMI/IpOBaHI/I}I B IpoHecce OCBOCHUA 06pa30BaTeJ'IBHOfI
ImporpaMMbl IIpEACTaBJICHBI B q)OHJIG OLCHOYHBIX CPEACTB AJId TCKYLICTO KOHTPOJIA YCIIEBACMOCTU
nu HpOMC)KYTO‘-IHOI\/'I arTeCTaluu 1o JUCIHUIIINHE «MeTareHoMHKa.

Mamepuanst, ucnov3yemoie 011 MmeKyuie20 KOHMpPONsA yCneeaemocmu
o0yuarwuxca no OucCyunIuHe

Matepuaisl A OpraHU3aliy TeKYIIeH aTTeCTalluy MPEICTaBICHBI B 1.5 MPOrPaMMBI.

Mamepuaﬂbl, ucnojibzyembole ona RPOMEINICYMOUYHO020 KOHMPOJIA ycnesaemocmu



o0yuarwuxca no OucCyuUnIuUHe

OC-9 3auer B ycTHOI hopme
I[IpumMepHBIii epeyeHb BOMPOCOB K 3a4eTy B YCTHOI (popme

1. MerareHoMuKa Kak Hayka. PazHooOpa3ue MeTo/10B METareHOMHUKH.
2. CpaBHUTENbHBIM aHAJIN3 CTPYKTYPbl TEHOMOB IIa3MUJ, BUPYCOB, OPTraHeIlsI, IPOKapHOT
U YKapHOT.
CTpyKTypHBIE KOMIIOHEHTBI U YPOBHHU MOJICKYJIIPHONW OpraHU3ali T€HOMOB.
THUIBI TEHOMHBIX KapT U UX B3aMMOOTHOLICHMS.
['eHeTnyeckoe KapTUPOBAHUE.
PecTpuKIIMOHHBIE KapTHI.
I'ensr-opronoru. I'ens-napanory. I'eHpI-KCEHOIIOTH.
[Mamtorum.
CexBenupoBanue JIHK.
0. Myranuu 1 noauMoppU3MBI.
1. MonekynspHO-TeHETUIECKHIA TOTUMOP(PH3M.
12. Kpurepuu Kk BbIOOpY MOJIEKYISIPHO-TEHETUYECKUX MAPKEPOB.
13. T'enernueckuii ckpuHHUHT ¢ momombsio JJHK-Mukpouunmos.
14. Annorauus nocienoBarenbHOCTH. PacnioznaBanue renos. [ouck OPC.
15. Knaccugukaius reHoB.
16. ®unoreHeTUYECKUI aHATU3.
17. buoundopmanmoHHbie 0a3bl JaHHBIX.
18. buomenuuuHCKUe HCCIeI0BAHUS METareHOMOB.
B KoHIle u3ydeHus TUCIHMIUIMHBI TOABOJSTCS UTOTM pabOThl CTYJEHTOB HA JIEKLIMOHHBIX U
IPAaKTUYECKUX 3aHATUAX ITyTEM CYMMHUPOBaHMS 3apab0TaHHBIX 0aJIJIOB B TEUCHHE CEMECTPA.

RB©O©oo~N O~ Ww

Kpurepun oneHuBanus 3HAHUH 00y4YaIOIMXCS 10 JMCHUILIMHE

Dopmuposanue 6anILHO-PEUMUH2080U OYEHKU PAbOMbl 00Y4AIOUWUXCSL

ITocemenne | Ilocemenne PaGota Ha 3auer
JIEKLMH MPAKTUYECKHUX [MPAKTUYECKUX
3aHATHI 3aHATHUAX

o PaszbamnoBkammo| 2 x 1=2 10 x 1=10 224 6anna 64 6amta
§ BUJaM paboT 0aioB 0aioB
5
g CyMMapHBbIit 2 Gamna 12 GamnoB 236 6ammoB | 300 6anmoB

Makc. 0ar max max max max

Kpumepuu oyenusanusa pabomul 06yyarowezocs

Baxaei (3 3E)
3a4eT ooiee 150
HEe3a4eT 150 1 meHee

6. Meronuyeckue yKa3aHus il 00y4al0IUXCH 110 OCBOCHUIO JUCUMIIJIMHBI

VYcnenHoe m3ydeHue Kypca TpeOyeT OT OOy4aromuxcs TMOCEIICHUs JICKIIUM, aKTHBHOU
paboThl Ha 71a0OpPATOPHBIX 3AHATHUSX, BBINOJHEHHUS BceX Y4eOHBIX 3aJlaHUM mpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKnMH — oaHa U3 (HOpM aKTHUBHOW CaMOCTOSTEIHHOW paboThl 0O0ydaromIuXcs,
TpeOyromiasi HABBIKOB U YMEHUS KPAaTKO, CXeMaTHYHO, TOCJICIOBATEIBHO U JIOTHYHO (PUKCUPOBAThH
OCHOBHBIC  TIOJIOXKEHHSA, BBIBOABI, 0000mmeHus, GopMyaupoBku. B koHme  nexkuuun



IpernoaaBaTesb ocTaBisseT BpeMs (5 MUHYT) Ui TOTO, YTOOBI 00YJAOIIHECcs UMEITH BO3MOXKHOCTh
3a/1aTh YTOYHSIIOIIME BOIIPOCHI 10 M3ydaeMoMy Matepuany. M3-3a HenocTarouHOro KoJIM4ecTBa
ayAUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YOAeTCsi OCBETUTh B TIOJHOM OOBEME, IO3TOMY
IIpero/iaBaresb, MO CBOEMY YCMOTPEHHIO, HEKOTOpPBHIE BOIIPOCHI BBIHOCUT HA CaMOCTOSTENIBHYIO
paboTy CTYIEHTOB, PEKOMEHAyd Ty WJIM HHYIO JuTepatypy. Kpome sToro, is Jydiiero OCBOSHHUS
Marepuaga ¥ CHUCTEMATH3allud 3HaHWHA 10 JUCLUUIUIMHE, HEOOXOIUMO TOCTOSIHHO pa3Ouparb
MaTepHabl JIEKIM M0 KOHCIIEKTaM U ydeOHbIM nocobusiM. B ciydae HeoOxoauMocTu oOpamarses K
IIPETIOAABATENIO 32 KOHCYJIbTAlUEH.

[ToaroroBka Kk JIaDOPATOPHBIM 3aAHATHSIM.

[Ipu moaroroBke K J1aOOPaTOPHBIM 3aHATUSAM O0YUAIOUIUIACS JOKEH U3YYUTh TEOPETUUECKUI
MaTepuaig 0 TeME 3aHATHUs (MCHOJIb30BaTh KOHCHIEKT JIEKUUM, M3Y4YUThb OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbBCA C JOMOJIHUTEIBHOM JIUTEpaTypoid, Mpu HEOOXOAUMOCTH JAOMOJIHUTDh KOHCIIEKT, Aejas B
HEM COOTBETCTBYIOLME 3alMCHU M3 JIMTEPAaTypHBIX HCTOYHMKOB). B cioydae 3arpyaHeHMid,
BO3HUKAIOIIUX TP OCBOSHHU TEOPETHMYECKOr0 MaTepuasa, CTYACHTY cleayeT oOpamarbes 3a
KOHCYNIbTallMe K TpernofaBaTeio. Mas Ha KOHCYNIBTALMIO, HEOOXOJMMO XOpOLIO IPOAyMaThb
BOIPOCHI, KOTOPBIE TPEOYIOT pa3bsSICHEHUSI.

B Hauvase maGopaTopHOTO 3aHATHS IPENoJaBaTeNlb 3HAKOMHUT OOYYAIOMIMXCS C TEMOM,
OIJIAIIAeT TUIaH MPOBEJCHUS 3aHATHSA, BbIIACT 3a7aHue. B xo/1e BhIMOMHEHUS pabOThI CTYAEHT MOXKET
00paTUTBCS K MPENoJaBaTei0 3a KOHCYJIbTalMed WM pazbsicHeHWsMU. llpu BeimonHeHun padot
CTyIneHT odopmisieT ampboMm (TeTpaab) MO Ja0OPaTOPHOMY MPAKTHKYMY, KOTOPBIA CHAaeTcsl Ha
IIPOBEPKY B KOHIIE CEMECTpA.

Pe3ynbTathl BBINOIHEHUS 1a0OPATOPHBIX pabOT OLIEHUBAIOTCS B OayiaX, B COOTBETCTBHH C
0aJIbHO-PEUTUHIOBOM CUCTEMOI YHUBEPCUTETA.

[loaroroBka Kk yCTHOMY OIpoOCY.

[Ipy mOAroTOBKE K YCTHOMY OIPOCY HEOOXOAMMO HU3YYUTh TEOPETUYECKUN Marepuan Io
quctuiuivHe. C 1enblo OKa3aHus MOMOIIY CTYIEHTaM IIPU MOATOTOBKE K 3aHATHSAM IPENoJaBaTeseM
NPOBOAWTCS TPYNIOBas KOHCYJAbTALUS C LEIBI0 pa3bsCHEHUs HanOoliee CIIOKHBIX BOIPOCOB
TEOPETUYECKOT0 MaTepHrala.

[TonroToBka K 10KJIa1y ¢ pe3eHTALUeH.

JloKiaapl JenalTcs C LENbI0 TPOBEPKHM TEOPETUYECKMX 3HAHMN O0Oydaromierocs, ero
CHOCOOHOCTH CaMOCTOSITENIBHO TPHOOpeTaTh HOBBIE 3HaHUA, padoTaTb ¢ WH(OPMAIMOHHBIMU
pecypcamMH U U3BJIEKaTh HY)KHYIO HH(POPMALIHUIO.

[IponomKUTENbHOCT JOKIa/a HE JOJDKHA MPEBBINATh O MUHYT. TeMmy JOKiIana CTYyAEHT
BBIOMPAET 110 KETAHUIO U3 MPEIOKEHHOTO CITUCKA.

[Ipy mnonroToBKE MAOKJIaJa MAaruCTpaHT JODKEH W3Y4UTh TEOPETHUECKHM MaTepHal,
UCTIOJIB3Ysl OCHOBHYIO U JOMOJHHUTENBHYIO JINTEparypy, 0Osf3aTeIbHO COCTaBUTh IUIaH JOKIaAa
(mepeveHb paccMaTpUBACMBIX MM BOIPOCOB, OTPAKAIOIIMX CTPYKTYPY U IOCIEA0BATEILHOCTh
MaTepuaa), MOJAroTOBUTh MIPE3CHTAIIHUIO.

BricTyniieHne  MODKHO — CTPOWTBCS  CBOOOJHO,  YOGOUTENLHO UM apryMEHTHPOBAHO.
[IpenonaBarensd ciemuT, YTOObI BBICTYINIEHHE HE CBOAMIIOCH K MPOCTOMY BOCIIPOM3BENICHUIO TEKCTA,
HE JIOMYCKAaeTCsl IPOCTOE YTEHHE COCTABIEHHOIO KOHCIEKTa JJOKJaia. BeicTynaronuii Takxke 10JKeH
OBITh TOTOBBIM K BOIIPOCAM ayIUTOPUH U TUCKYCCHH.

IL1aHbI NPAKTHYECKUX 3aHATHH

JlabopaTopHoe 3ansitue Ne 1
Tema 2. CTpyKTypHBIE KOMIIOHEHTBI TEHOMOB

[IpumMepHBIE BOTIPOCHI ST OOCYKICHHS:

— CpaBHUTENbHBIA aHAIM3 OPraHU3alUd M CTPYKTYpbl T'€HOB M T€HOMOB IUIa3MHU]I,
BHUPYCOB, OPTraHeIlI, MPOKAPUOT U IYKAPUOT.

— T'eHEBI ¥ ICEBIOr€HEL.

—  DBoamONHA T€HOMOB.

—  Oco0eHHOCTH OpraHU3aIi TEHOMOB BUPYCOB.



Oco0eHHOCTH OpraHU3ali TEHOMOB TPOKAPHUOT.

Oco0eHHOCTH OpraHU3aI[i T€HOMOB SyKapHuoT.

CrtpykTypa reHoMa 4eloBeKa.

CaremnmutHas JIHK kak ocnoBa JIHK-nmonmumopdusma, ee comepkanue U JOKaIu3amus B

XpoMoOCoOMax, KJ'IaCCI/I(bI/IKaI_[I/IH CaTCIJIMTOB.

lMannoTunel ¥ rarIOTUIMPOBAHUE.
KaptupoBaHue reHOMOB Ha OCHOBE TalUIOTUNMPOBaHUA, wHcnosub3oBanue JIHK-

rarIOTUIMPOBAHUS B MPAKTHKE. 3HAUUMOCTh U (PyHKIIMOHATIbHAs poJib cateumTHor JIHK.

MoOwibHble  TeHeTHueckue aneMeHThl. CTpoenme wu  knaccudukanus. Ponb

PETPOTPAHCIIO30HOB B TEHOME 4eIoBeKa. Poiib 00paTHOI TPaHCKPUIIIMY B 3BOJIIOIIMY T€HOMOB.

I'enombI opranen.

PexomeHamm Kk caMOCTOSATENBHOM padoTe.
1. JIeKuMOHHBIN MaTepHra Mo TeMeE.
2. CoOTBETCTBYIOIINE TIaBbl PEKOMEH/IOBAHHBIX YYEOHUKOB.

JlaGopaTopHoe 3ansiTue Ne 2, 3
Tema 3. MeTronbl U3yueHuss METareHOMOB
Tema 4. IlonsiTHE O MOJIEKYJISIPHO-TEHETUUECKUX MapKepax

HpI/IMeprIe TEMbI 1JISI JOKJIAA0B C MPE3CHTAllUSIMHA:

IIOKOJICHU .

MeTobl KapTUPOBaHUA I'CHOMA.
PeCTpI/IKL[I/IOHHbIe KapThI.
CeKBeHI/IpOBaHI/Ie I[HK CCKBCHHUPOBAHHEC «C 06pBIBOM aenn», CCKBCHUPOBAHUC HOBOI'O

MyTanuu 1 HoIuMOp(HU3MEL.

MonexyIsipHbIE MapKepBI.

I'enernyeckuil ckpuHUHT ¢ nomouipto JJHK-Mukpounnos.
Pacnosznasanue renos. [Touck OPC.

Knaccugukarus reHos.

buonHdopMamoHHbIi aHaIU3 OCIE10BaTEIbHOCTEM.

PexomeHmanmm Kk caMOCTOSTENEHOM padoTe.
1. JIekiIMOHHBIN MaTepHa 1o TeMe.
2. COOTBETCTBYIOIIUE TIaBbl PEKOMEH/I0BAaHHBIX Y4EOHHUKOB.

JlaGopaTopHoe 3ausitue Ne 4
Tema 5. @yHKIIMOHAIBHAs TEHOMUKA

[TpumepHBIii IepedeHb BOMPOCOB JUIsl 00CYKACHUS:

Kpurepun «renay.

CoBpemennblie TexHosoruu noinyyenus kK IHK-6ubamorexk.
Mertoab! onpeneneHust pyHKIMH FeHOB.

I'ennsle cern.

MexaHu3MBbl peryIsLuU T€HHON 3KCIPECCUH.

PexoMenganuu k caMoCcTOATEIbHON padoTe.
1. JIekiIMOHHBIN MaTepHa 1o TeMe.
2. COOTBETCTBYIOIIHUE TIaBbl PEKOMEH/I0BAaHHBIX YIEOHUKOB.

JlabGoparopHoe 3ansiTue Ne §
Tema 6. CpaBHUTEIbHAS TEHOMMKA



Ienb: u3yuuTh MOIMMOP(GU3M BBIOPAHHOTO MOJIEKYISIPHO-TEHETHUYECKOTO Mapkepa Y
MOJENIBHOTO O00BEKTa Ha mpuMmepe paboThl ¢ OuoMH(OPMAIMOHHBIMH Oa3aMH JaHHBIX U
COOTBETCTBYIOLUM IIPOIPAMMHBIM 00€CIIEUEHUEM.

PexomeHanmm Kk caMOCTOSATENBHOM padoTe.

1. JIeKuMOHHBIM MaTepHra Mo TeMeE.

2. CoOTBETCTBYIOIINE TIaBbl PEKOMEH/IOBAHHBIX Y4EOHUKOB.

JlabopaTopHoe 3ansitue Ne 6
Tewma 7. [IpoTreomuka u MeTaboIOMUKA

Bonpocs! nu1s1 06cyxneHus:

— IIporeomuxka: paznensl. Katanoruzamus Oenkos.

— Artnac 6€1KOB YesIoBeKa.

—  Metoas! n3yyeHus 6EIKOB.

— Komnbrorepuslit ananu3s 6enkoB. [lepcrnekTuBbl MeTab0IOMUKH

—  Tunsl B3aUMOJIEHCTBHS TEHOB, JIEXKAIME B OCHOBE ()YHKIIMOHUPOBAHUS TEHOMOB.

PexomeHam Kk caMOCTOATENIBHOM padoTe.
1. JIekumoHHBIN MaTepuall o TeMe.
2. CoOTBETCTBYIOIIME T1aBbl PEKOMEHIOBAHHBIX Y4EOHUKOB.

JlaGopaTopHoe 3ansiTue Ne 7
Tema 8. buonndpopmarroHHbIe 0a3bl TaHHBIX

Ilenp: wW3ydyeHWE OCHOBHBIX OWOMH(OPMANMOHHBIX 0a3 JaHHBIX, OCOOEHHOCTEH
OpraHM3ali JaHHBIX cekBeHupoBaHus HoBoro nokoneHus (NGS), nmpoBeneHue aHanu3a JaHHBIX
CEKBEHUPOBAHHUS HOBOTO MTOKOJICHHUS.

PexomeHmanmm Kk caMOCTOSATENEHOM padoTe.
1. JIekiMOHHBIN MaTepHual 1o TeMe.
2. COOTBETCTBYIOIIUE TJIaBbl PEKOMEH/I0BAaHHBIX YYEOHHUKOB.

JlaGopaTopHoe 3ansitue Ne 8
Tema 9. [IpukiagHoe 3HayeHUE METOI0B METAT€HOMUKH

IIpumepHBIii IepedeHb TeEM JUIsl TOKIaaa:

— H3yueHue TaKCOHOMUYECKOTO Pa3HO00pa3Hsi MUKPOOPTaHU3MOB.

— buoreorpagus MUKpoOHOMOB.

—  MerareHoMHKa SKOCHUCTEM.

— MerareHOMHBIN aHAIU3 CHMOMOTHYECKUX IKOCHUCTEM.

— MerareHoMHBIE HCCIEIOBAHUS COOOIIECTB HYKAPHOTHUECKUX MUKPOOPTaHU3MOB.
— MerareHOMHBbIE HCCIIEN0BAaHUS IPUPOIHBIX TOMYJIALUNA BUPYCOB.

Pexomenaamnmu k caMOCTOSITEIBHON padoTe.
1. JIekiIMOHHBIN MaTepua 1o TeMe.

2. COOTBETCTBYIOIIHUE TIaBbl PEKOMEH/I0BAaHHBIX YIEOHHUKOB.

7. IlepeyeHb OCHOBHOI M OMOJHUTEJIbHOW Y4eOHOIH JHUTEpaTypbl, HEOOXOAMMOI 1JIA
OCBOCHUS M CHHUIIMHBI

OcHoBHas1 InTepaTypa



1. Jle6ener A.T., Apremenko K.A., Camruna T.}O. OcHOBBI Macc-CIIEKTPOMETPHH OEITKOB U
nenTuaoB: yueOnoe mocodoue. M.: Texnocdepa, 2012 — 180 c. (DnekTpoHHBIH pecype. — Pexxum
nocryna: http://biblioclub.ru/index.php?page=book&id=233467&sr=1)

2. Kynpun, A. I'. 'enetuka u 6uomerpus : yaeOHo-MeToandeckoe nmocooue / A. I'. KynpuH.
— Boponex : Mwuuypunckuit I'AY, 2008. — 125 c¢. — Tekcr : 3nexTpoHHbIA // JlaHb :
anekTpoHHOo-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/47109

JonosHuTe/ILHAS JJUTEpPATypa

1. Kykymkun, H. Xionok opHOW JaJoHBIO: KaKk HEXHUBas [MpUpOJa IOPOJUia
yenoBevyeckuii pa3ym / Huxomait Kykymkun. - MockBa : AnenuHa HOH-(ukmH, 2020. - 542 c. -
ISBN 978-5-00139-301-6. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1222580

2. U3yyenne MuKpoOMOMA IIMIIOB, BBIPAIMBAEMBIX B  YCJIOBUSAX  3aMKHYTOTO
BOJI0OCHAOKeHHUs ¢ mpuMeHeHneM MeToaoB MetareHomuku / H.X. Cepranues, M.I". Kakumes, H.C.

['muasitoB [u np.] // BectHuk V>keBCKoii rocyapcTBEHHON CENTbCKOXO3AHCTBEHHON aKaleMuH. —
2019. — Ne 2. — C. 19-28. — ISSN 1817-5457. — TekcT : 3nekTpoHHBIH // JIaHb : AIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/reader/journal Article/548858/#1
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Jlner cornacosanus pabodeil nporpaMmbl
y4eOHOM IHCIHIUTHHD] (TPAKTHKM )

Hanpasaenne noarorosku: 06.04.01 buonorus
IMpoduas: BruonHdopmaTnka U cHeTeMHas GHOTOMHA
Pabouan nporpamma MerareHomMuka

Cocrasureas: E.M. Autonosa — Yaearosck: Yal'TIV, 2023,

[MporpamMma COCTapleHa ¢ Y4eToM (heAepanbHOro  rocylapcTBEHHOrO
0bpa3oBaTelbHOIO CTAHAAPTA  BbiClIero o0pasoBaHus 110 HANPaBIEHHIO
noarotosku 06.04.01. Buonorus, yrsepxaénHoro MunucTepeTBoM obpazosaHus
1 Hayku Poccuiickoii Meaepaliny, H B COOTBETCTBUN € yHEOHBIM ILIAHOM.
CocraButeny E.N. AutoHosa

I

PaGouas nporpamma y4eOHON AMCLMILIMHL (NPaKTHKH) 0400peHa Ha 3acefaHHy
kadenps Guonorun u xumun "S" masn 2023 r., nporokon Ne 10
3aseytommii kadeapoi )

A< H.A. Jlenrecosa 2505 1083

A
RUNHQSE ROORUCT PACIUNPDOENa ROORUCT aama

PaGouas nporpamma yueGHOH jucuMnIMHBl (TIPAKTHKH) corjacoBaHa ¢
6ubnuoTekoi
Corpyauunk 6ubnnoTexu
ek 10.5. Mapcakosa 30 0K
aa

Auvwax hoonuce DaCu PSR ROOUCH ma

[lporpamma paccMoTpesa W o700peHa Ha  3acClaHuM  YYEHOro  CoBeTa
ecTecTBeHHO-Teorpapuueckoro gakyabrera "31" mas 2023 r., npotokon Neb
[Ipeacenarens y4€HOro coBeTa ecTecTBeHHO-reorpaduyeckoro daxyiprera

! ~JLA. ®ponos Lo

! Lenfonan noonucy Packuponsa ROdRNCH dama
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