¢enepaibHOE rocyapcTBeHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIACHHE
BBICIIErO 0Opa3oBaHUs

«KeMepoBCKHii roCcy1apCTBEHHBIA MEIMITMHCKHH YHHBEPCUTET»

CnenHajJibHOCTD

MunucTepcTBa 31paBooxpanenus Poccuiickon denepanuu
(®I'bOY BO KemI'MY Mun3zapasa Poccun)

-

YTBEPKIAIO:
[Ipopexrop no yueGHoii pabore

k.0.H., nouent B.B. bonbakos

——

PABOYAS ITIPOTPAMMA JUCHUILIIMHBI
IF'EHOMHBIE TEXHOJIOI'MH B SIIMTHA/I3OPE

Ksanndukauus BbITyCKHHKA

®opma obyqeHHs

32.05.01 «Menuxo-
npodHIIAKTHYECKOE JIETION
Bpad 1o ob1mei ruruexe, mo

«14» anpens 2026 r.

IMHAAECMHOJIOTHH

OYHasd

MeIUKO-TPOHIaKTHYECKHH

dakyabTeT
Kadenpa-pa3paborunk paboueii nporpaMmsl MOJIEKYJIAPHON ¥ KJIETOYHOM
Ouonoruu
®opma
=, T[I}g;uoim- J1a6. = Knunu- C npomey-
E . Jlek- | npak- PRER.. | WSENHX EMH- | cPC, | KP, | Dk3a- | TouHoOro
: i JAHATHH NpaKT, HapoB % & wenr.w | moprpoms
% | aaw | a | UEEE | TRERM 4 3ansTH u ’ P
@] Y (3k3amen/
WL * 3aver)
X1 2 72 16 32 24 3aver
Hroro | 2 72 16 32 24 3auer

Kemeposo 2026




Pabovas nporpaMma IMCUMIUIMHBI «['€HOMHBIE TEXHOJIOTHH B JMHIHAA30pe» paspaboraHa B
coorBerctBud ¢ ®I'OC BO - cneumamurer mno cneumanbHoctH 32.05.01 «Menuko-
npodunakTuyeckoe aeno», kpanudukauus «Bpau nmo oOmed ruruese, no MUIAEMHUOIOTHUY,
yTBEPKIECHHBIM MpHUKa3oM MuHucTepcTBa 06pazoBanus U Haykn Poccuiickoit @enepanuu Ne552
oT «15» urons 2017 r.

PaGouyio mporpammy paspabotan (-H): 3aBeayrommi Kadeapoil MOJEKYJISpPHOW W KICTOYHOH
6Guostoruu, 1.6.H., nouent M.B. Jlaspsmuna, JoueHT kapenpsl, k.6.H., 1oneHt A.B. Mekep

Pa6ouas nporpamMma corjiacoBana ¢ Hay4yHO#H OHOIHOTEKOIH: ~ O.H. CamoroeBa

« 19 » 03 2046'r. =

PaGouasi mporpaMma paccMOTpeHa W 0Jo0peHa Ha 3ace[laHHM Kaeapbl MOJEeKYIIpHOH H
KJICTOYHO# OHONOruu
npotokon Ne 8  or«_ 19 » _mapra 2026 T.

PaGouas nporpaMma  COrjJacoBaHa ¢  y4eOHO-METOAMYECKOH KOMHMCCHEH 10  rpymme
CreNMaTbHOCTEN MEIUKO-TTPODHIAKTHYECKOE 110!

[Ipencenarens: K.M.H., JOLUEHT ” O.M. [TuBoBap

ITportokon Ne 2 ot «13» anpens 2026 r.

PaGouast porpaMMa CorJiacoBana ¢ AeKaHOM MEJIHKO-IPODHIaKTHIECKOro dakynpTera:

JlekaH MeIUKO-NpOdHIAKTHIECKOTO (aKyibTeTa /" am.H., nouent JLA. Jleanosa
T ff

«14» anpens 2026 r.

Pa6oyasi IporpaMma 3apericTpHpoBaia B y4e0HO-METOANICCKOM OT/EIE
PerucrpanvoHHbIH Homep§§85
Pykosomutens YMO - n.dapm.H., mpopeccop H.O. Konomuen

«14» anpens 2026 r.




HACIIOPT PABOYEM ITPOI'PAMMBI

1.1. Ileau u 3aga4u OCBOEHHUSA AW CIUILINHBI

1.1.1. Ilenpto OCBOEHUSI NUCUMIUIMHBI ['€HOMHBIE TEXHOJOTUM B SIHUJHAI30PE SBISIOTCS
¢dbopMupoBaHue y 00y4aroIIUXCs MO crenuanbHOCTH «MeauKo-nmpoPHIaKTUYECKOE EI0» TEOPEeTHIECKUX
Y MPAKTUIECKUX KOMIIETEHITUI B 00JIACTH TEHOMHOTO THIHAI30pa, KAK OJTHOTO U3 KIFOYEBBIX DJIEMEHTOB
TpUaabl OMOJIOTUYECKOW OE30MacHOCTH, HANPABICHHOTO HA yhpaBieHHE SMHASMHYECKHM MPOLECCOM Ha
OCHOBE CHCTEMHBIX [aHHBIX 00 WM3MEHEHHWW TEeHETHYECKHMX CBOWCTB BO30yIuTeneil WHQEKIuil, o0Jiagarommux
3HA4YUTCIIbHBIM 3IIUACMHNYCCKUM (HaHI[eMI/I‘IeCKI/IM) INOTCHIIMAJIOM

1.1.2. 3agauuM JOUCHUIUIMHBL: CTUMYJIMpPOBAaHUE WHTEpeca K BeIOpaHHOW mpodeccun uepes
(dbopMUpOBaHHE MPEICTABICHUA O BO3MOXHOCTSX M€HOMHOIO AHIEMHUOJIOTHYECKOT0 Haa30pa, KOTOPBIN
KOpPEHHBIM 00pa3oM MeHsAeT paboTy CHCTEMBI 3ApaBOOXpaHEHHUs, oOecmeunBas Oonee TriyboKoe
MOHUMAaHHUE MPHUPOABI, SBOMIONUN M IMyTeH LUPKYIALUU BO3OyauTeneld HMH(QEKIMOHHBIX 3a00JIeBaHUM;
pa3BUTHE TPAKTHYECKUX HABBIKOB TOJYYCHHS JaHHBIX O BO30yauTensx OoJie3Hel, 00Iamaomux
MaHAEMUYECKUM U OIUJIEMHOJOTHYECKMM MOTEHIMAJOM HA OCHOBE T'€HOMHBIX TEXHOJIOTHUIA;
(hopMUPOBaHHE TEIOCTHOTO TMPEACTABICHUS O TI00aThbHOW CTpaTerMd TE€HOMHOTO JIHIHAA30pa 3a
BO3OyauTensIMu Oose3Hei; oOyueHue mpuémaM pabOThI ¢ OHJIAMH 0a3aMu JaHHBIX; BBIpAOOTKA YMEHUM
MOUCKA U TPUMEHEHHS CYIIECTBYIOIIMX AKTHBOB, MHCTPYMEHTOB U PECYpPCOB B 0OJACTH T€HOMHOTO
AMUAHAI30DA.

1.2. Mecro aucuuminnsl B crpykrype OITIOII BO

1.2.1. JlmcuuruimHa OTHOCUTCS K 0a30BOii / yacTu, GOpMHUPYEMO yIaCTHHKaAMH 00pa30BaTeIbHbIX
OTHOLLIEHUH.

1.2.2. Jlns w3y4eHUs NUCHUILIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS WM HaBBIKH, (QopMUpyeMbIe
NPEIIECTBYIOUIMMH  TUCHMITIMHAMU/IPAKTUKAMU:  «Bgedenue 6 cneyuanbHocms «INUOEMUONIOSULY,
«buonocusy,  «Monexynapnas — cememuxa»,  «Hungopmamuxa,  meduyunckas — uH@opmamuxay,
«Mukpobuonocua u eupyconocuay, «CanumapHo-eucueHuyeckue aa60pamopHvlie UCCIe008AHUAY,
«Hmmynonoausny, «@musuampusy, «llpasogvie 0CHOBbI CAHUMAPHO-2NUOEMUOIO2ULECKO20 HAO30PAY,
«l'ueuenay, «HMungexyuonnvle 6onesnuy, « mmynonpogunakmurkay, «Inudemuonocusny, « Inudemuono2us
upesgviuatinblx cumyayutiy, «Coyuanvro-eueueHudeckuti MoHumopuney, «Opeanuzayus maxmu4eckou
MEOUYUHCKOTU CTYAHCOBLY.

1.2.3. W3ydeHue JUCHUIUIMHBI HEOOXOAMMO [UIsl TOJY4YEHHs 3HAaHWN, YMEHMH M HAaBBIKOB,
(bopMHUpYyEMBIX  HOCHEAYIOUUMH  JUCLUIUIMHAMU/IPAKTUKAMU:  « Texnonocuu  20ccandnuonao3opay,
«IIpomusosnudemuueckue meponpusmusy, «llpakmuxka no noayyenuro nPo@HeccCUOHANIbHLIX YMEHUll U
onvima npogheccuonanvrou Ooeamenvrocmu «llomownux epava 6 cgepe obecneuenus caHumMapHo-
INUOEMUONO2UYECK020 Onazononyuus Hacenenus. Pazden snudemuonozusny, «AxmyanvHuvie 6onpocel
INUOEMUOOSUUY .

B ocHoBe mnpenomaBaHus JaHHOM IMCLUMIUIMHBI JIeXKAT CIEAYIOUIME THUIBI MpPogecCHOHATIbHON
JEeATEIbHOCTH:

1. TIpodunaxTuyeckuii

2. JlmarHocTm4ecKui



1.3. KOMHeTeHIII/II/I, q)opanyeMbIe B pe3yJjibTaTe OCBOCHHUA NUCHUITJIUHBI

1.3.3. IIpodeccnonanbHbIe KOMIETEHINH

[TpodeccnonanbHblil cTaHAApT WNHnukatopsl
HaumenoBanue
Kon npoteccHoHaTbHOi JOCTHKECHHS TexHoMOTNA
O6o6uennas Tpynosas KOMIIETEHIIUH podeCCHOHATBHBIX OPMHPOBaHUs
Tpynosast pyHKUMS 1 KOMIIETCHLIUU pod Gopmip
GynKums KOMIIETCHIIMH
3.3. lessiTeIbHOCTD 1O 3.3.1. I1K-4 Cnoco0HOCTb M TOTOBHOCTD K /-1 I1IK-4 Jlexnus
NPOBeeHNI0 CAHUTAPHO- Opranuzanus u NPOBeIeHNI0 CAHUTAPHO- Brnanets anropurmom Hoxunaz ¢
NMPOTHBOIMHIEMHYECKHX MIPOBEJCHUE CAHUTAPHO- NPOTHBOINMHIEMHYECKHX oOecrieyeHust IIpe3eHTanuein
(npodmiiakTHYeCKHX) MIPOTUBO3IMUIEMUYECKUX (mpodmiiakTHIeCKHX) MEpPOIPHUATHHN IO IIpakTiueckue
MeponpusATHI (mpounakTHIECKUX) MepONpPHUSITHIi, HAMPABJIEHHBIX | TPODUIAKTHKE 3aHATUSA
(Kon C MEpPONPHUATUI HA NpeaynpekieHue UH()EKIHMOHHBIX CamocTosTensH
Yposensb kBanuukamuu | (C/01.7) BO3HUKHOBEHHS H Ooe3Hel, KOTopble as pabora

7)

pacnpocTpaHeHust
HH(EeKIMOHHBIX U MAaCCOBBIX
HenH(EKIIMOHHEIX 3200J1eBaHU
(oTpaBnenwuii), B T.4.
Ype3BbIYalHBIX CUTYalM
CAHUTAPHO-3NHIEMUYECKOI0
XapakTepa U B YCIOBUIX
BOCHHOT'O BPEMEHH.

MoryT BbI3BaTh UC
CaHUTapHO-
SMHUIEMHOJIOTHYECKOTO
Xapakxrepa




1.3. OO0bem y4yeOHOI IMCHUIIMHBI M BH/ABI Y4eOHOH padoThI

TpyaoeMKoCTh Bcero
CemecTpbl
Bl vieGHOM DAGOTEL B 3aUETHHIX | B aKaJeMU- 11
otk P eTMHHIIAX YEeCKUX TpynoemMKocTb 1o
(3E) gacax (4) cemecTpam (1)
2
AyauTOpHasi pa6oTa, B TOM YHCIE: 1,33 48 48
Jlextn (J1) 0,44 16 16
[paktuueckue 3austus (I13) 0,89 32 32
CamocrosTenbHas padora cryaenra (CPC), 0,67 24 24
B ToM unciie HUPC
IIpomexkyTouHas saver (3)
aTTecTamus:
WUTOI'O 2 72 72
2. CTpyKTYypa U cojiep:KaHHe AUCHUILTHHBI

OO11as Tpy10EMKOCTh MOJTYJIsI JUCLUILIMHBI COCTABIISET 2 3a4€THBIX €UHHULL, 72 4.

2.1. Crpykrypa AMCUHIIMHBI

Bunsl yaeOHOM paboTh
N 2 AyIHUTOpPHBIE Yachl
n/gn HaumMeHoBaHME Pa3/IeIoB U TeM o § CPC
3 o | JI | JII 13 | KII3
=| B
Q O
O 28]
Paznen 1. I'enetrka Oaktepuii u BUpYCOB XI |45 |10 20 15
1 Tema 1. TeHoMHBIN >0UIHAI30DP. XI |9 2 4 3
BBezneHue B npobiiemy
2 Tema 2. HyknemHOBBIE KUCIOTHI XI |9 2 4 3
3 Tema 3. ['enom npokapuot XI |9 2 4 3
4 Tewma 4. ['eHeTHKA TPOKAPUOT XTI |9 2 4 3
5 Tema 5. T'eHoMHMKa U Te€HETUKa X1 |9 ’ 4 3
BHPYCOB
Paznen 2. MeTomosiorus reHOMHOT'O X1 127 |6 12 9
AMUAHAI30pA
6 Tema 6. MeToasl MONEKYJISIPHON X1 |9 ’ 4 3
reHetuku. NGS.
7 Tema 7. NGS u cTtpareruu X1 |9 > 4 3
CEKBEHHUPOBAHMSI TATOTEHOB
8 Tema 8. ['eHOMHBIN AMTUIHAA30D 32 X1 |9 2 4 3
natoreHamu. MiToropoe 3anstue
3aver XI
Hroro | XI |72 |16 32 24




2.2. Temarudyeckui NJIaH JEKIUOHHBIX (T€OpPeTHYECKUX) 3aHATHI

No Komn- o, | Pesynbrar oOyuenus B
/i HaumenoBanue pa3zzaena, Tema JeKIUU BO § BUIC  (OPMHPYEMBIX
4acoB 2 | KOMIeTeHINI
O
Paznen 1. 'enetnka GakTepuii U BUPYCOB 10 XI | [IK-4 (U]]-1)
1 Tema 1. 'eHomHBIN 3nMIHAA30p. BBeaeHue B npobieMy 2 X1
2 | Tema 2. HyKJIEHHOBbIE KHCIIOTHI 2 X1
3 Tema 3. I'eHOM npokapuoT 2 XI
4 | Tema 4. I'eneTnKa NPOKapHOT 2 XI
5 Tema 5. 'eHOMUKa ¥ T€HETHKA BUPYCOB 2 XI
Paznen 2. Metonoiorusi TeHOMHOTO SMTUIHAA30pA 6 X1 | [IK-4 (U]]-1)
6 Tema 6. MeToanl MoJieKyJsipHOM TeHeTuKu. NGS. 2 XI
7 Tema 7. NGS u cTpaTeruu CeKBeHUpPOBaHUS TATOIC€HOB 2 XI
8 Tema 8. 'eHOMHBIN >IMAHAI30D 32 MATOT€HAMU 2 XI
Wroro: | 16
2.3. TemaTuyeckui NJIaH NPAKTHYECKUX 3aAHATHI
Bun Kon-Bo
3aHAT 4acoB o | Pesymbrar
Ne i 3 oOy4deHus B BHJIE
n/ | HammeHoBaHMe pa3jena, TeMa 3aHITHS (I13, g
. C, Ayn 5 | opmupyembIx
KII3, uto | CPC © KOMIIETEHIINI
JII) p.
Paznen 1. 'enetuka Gaktepuii U BUPYCOB 20 |15 XI 1IK-4 (M]]-1)
1 Tema 1. T'enomublii snuaHanzop. Beenenue B | 113 4 3 XI
npoOnemy
2 | Tema 2. HyKJIEHHOBBIE KHCIIOTHI 113 4 3 X1
3 | Tema 3. ['eHOM POKAPUOT 113 4 3 X1
4 | Tema 4. TeneTnKa IPOKAPHOT 113 4 3 X1
5 Tema 5. 'eHOMUKa U T€HETHKA BUPYCOB 113 4 3 XI
Pazgen 2. Metoao510rusi TEHOMHOT'O SMUIHAA30PA 12 19 XI 1IK-4 (H1]]-1)
6 | Tema 6. MeTo/IbI MOJIEKYJISIPHOM TEHETHKH. 113 4 3 XI
NGS.
7 | Tema 7. NGS u cTpareriu ceKBEHHPOBAHHS 113 4 3 XI
NaTOT€HOB
8 Tema 8. 'eHOMHBII MHUHAA30D 32 113 4 3 XI
naToreHaMH
Hroro: 32 32 |24




2.4. Conep:xaHue TUCUMILTHHBI

PA3JEJI 1. 'eneTnka 6aKkTepuii 1 BUPYCOB
Tema 1. I'enomnuwtii 3nuonaozop. Beeoenue ¢ npoonemy
Cooeporcanue memul:

1. Ilpeovicmopus, mepmunvl u nonamus. [IpeabICTOpHS MOSIBICHUS T'€HOMHOTO SMUAHAI30pA
(I'9H). Pexomenpaiuu Hay4yHOTO COBETa AJiI KOHCYJIbTATUBHOM MOMOIIM IO BOMPOCAM
Hay4yHOU noBecTkn BO3. 3HaueHne reHOMUKHU ISl 3JpaBOOXPAaHEHHUs. 3HAUEHHE T€HOMUKHU
JUTSL STTUIEMUOJIOTHH U uH(pekTonoruu. ['eHoMuka Ha WHANBUAYATHFHOM U MOMYJISITHOHHOM
ypoBHsX. [ eHOMHBIE TEXHOJIOTUH U STTUAECMHUH.

2. Ilpeomem u 3a0auu eeHomMHO20 3nuonadsopa. KirodeBble TepMHUHBL. BKiaj TeHOMHOM
nHpopmanuu B snuaHam3op. Ilpenmer m 3amaun I'OH. HMHCTpymMeHTapuii TeHOMHBIX
TEXHOJIOTHIA.

3. Cmpameeusi u peeramenmupyrowue O0oxymernmol. Jlokymentsl n myonukarmuu BO3 1o
npobyieme. Jlokaax HaydHOTO COBETa MO MEpaM, HaIlPAaBJICHHBIM Ha YCKOPEHUE BHEAPCHUS
TeHOMUKH B HMHTepecax 37paBooxpaHeHus. PykoBoasmue npuHimnsl BO3 mo obmeny
JTAHHBIMU T€HOMOB MaToreHoB. CBOJ TJI00ABHBIX OOIIMX MPHUHIIMIIOB U3yYEHHUs BOIIpOCca O
MIPOMCXOXJACHUA HOBBIX W BHOBBH TOSBISIONIMXCS MaroreHoB. ['mobanpHas crpaTerus
T€HOMHOTO 3ITHIHA130pa.

4. Ilpaxmuuecxas paboma Nel «Ienommubsiii anuoHao3op. 68edeHue 6 npoodiemyy: MoIydeHUue
0a30BBIX TPEJCTABICHUNA O TJIOOATBLHOW CTpaTeTWH DSIUAHAI30pa 32 BO30YIUTEIISIMH
Oose3Hell, 00JafaloMUX JMHAEMUYECKUM U TMAaHJEMHYECKHMM MOTEHLMAIOM, Ha OCHOBE
aHaJIM3a perJaMeHTHpYouX JoKkymMeHToB BO3.

dopmMa KOHTPOJISI M OTYETHOCTH YCBOEHUSI MaTepuaja: KOHTPOJbHBIC BOIPOCHI, 3aJIaHUS,
odopmiieHre oTuéTa Mo MpakTuyeckoil padore Nel.

Hcnonb3oBanue 3JIEKTPOHHOI0 00yYeHHsI U JUCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA:
na.

Jlexyus-npezenmayus,  uHOpmMayuoHmwvle  mamepuanvl U 3a0aHuUs  Ha  niamgopme
https://moodle.kemsma.ru/course/view.php ?id=843

Tema 2 Hyxkneunogwle kuciomol
Coodeporcanue membi:

1. Obwas xapakxmepucmuxa Hykieunogvix xuciom. OCHOBHBIE CTPYKTYPHBIE DJIEMEHTBHI U
xumnueckue cea3u HK. IlepBuunast, Bropuunas, TpetnuHas ctpykrypa HK.

2. JIHK. Cmpykmypa u ¢yuxkyuu. OCHOBHBIE CTPYKTYPHBIE SJIEMEHTHI M XUMUUYECKHE CBSI3H
JHK. Ilepsuunas, BTopuuHas, Tpetndsas crpykrypa JJHK; komnakruzanus JJHK B coctase
XpPOMAaTHHA 3YKApHUOT; sJepHas, UuToIuIasmMaTudeckas, BHekineTtouHas JJHK; npumenenue
3HaHuil o cTpykType u Qpynkiusax JHK B mpakTtuke 3apaBoOXpaHeHUs: pPOJIb MaTOTEHHBIX
MyTanu.

3. PHK. Cmpyxkmypa u ¢ynxyuu. IlepBuunasi, BropudyHas u TpetuuHas crpykrypa TPHK,
pPHK, w™PHK; Hnexomupyronmme PHK, ocHoBHbie Tune; Mukpo-PHK;  maneie
untepgpepupytommue PHK;  PHK-untepdpepenuus; cuctembr  CRISPR-Cas;  poib
Hexkoaupyromux PHK B ¢pusnonornueckux u naToioruyeckux nporeccax.

4. Ilpakxmuueckasa paboma Nel «Hykneunogvie Kuciomel: CcmpyKmypa u —@YHKYuu»:
CUCTeMAaTH3alMsl 3HAaHUW O CTPYKType U (QYHKIMSIX HYKJIEHHOBBIX KHUCIOT, BKJIIOYas
MOJTyYeHHEe YMEHHH 1 HaBBIKOB aHAIM3a CTPYKTYPHI M (PYHKIMI HYKIEHHOBBIX KUCIIOT.

®opMa KOHTPOJIS U OTYETHOCTH YCBOEHHUSI MaTepHaJa: KOHTPOJIbHBIE BOIPOCHI, TECTOBBIE
3aaHus, opopmiieHue oT4€Ta Mo npakTuyeckoit padore Ne2.
TecToBoe 3ananue



Ykaosrcume ooun npasunvhulii omeem

Eciim Ha ogun BuTOK (3.4 HM) mnpaso3akpy4deHoil aByxueno4deyHoil cmnupanun JJHK
npuxoaurTcs 10 KoMIJIeMEeHTApHBIX AP HYKJE€0THI0B, TO 3TO

A) A-popma

b) B-popma

B) C-dbopma

I') Z-bopma

Omeem: 6

Hcnonb3oBaHue JIEKTPOHHOIO 00y4eHHs U THCTAHIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTHIA:
na.

Jlexyus-npezenmayus, — uH@OpMAYUOHHbIE — Mamepuanbl U 3A0aHUs.  HA  naamgopme
https://moodle.kemsma.ru/course/view.php ?id=843

Tema 3. I'enom npoxapuom
Cooeporcanue memul:

1. I'enom npokapuom: obwue ceedenus. baKTepHaIbHBIA TEHOM W CTPYKTYPHBIC TEHBI.
OrnepoHHBIN MPUHIAI OpraHU3aluu TeHOB. CTPYKTYpPHBIE 3JIEMEHTHI ONEpPOHA: MPOMOTOD,
oneparop, TEPMUHATOP, LUCTPOHBI.

2. baxkmepuanvHas Xpomocoma u MOOUNbHble 2enemuueckue daemenmyl. Hyxneousn.
Komnaktuzamus JJHK nykneouwpma. [lnazmuzasl: knaccudukaius, CBOWCTBA, CTPYKTYpa,
dbyHkunn; MoOunbHbIe TeHeTnueckue sneMeHThl: IS. TN; crpykrypa MI'D u MexaHu3Mbl
nepenoca. 3Hauenue MI'D 11t SKCrpeccuy reHeTHYecKor HHGOopMaIiu.

3. HUzmenuusocmov npokapuomuuecko2o 2enomd. VICTOUHMKU W3MEHYMBOCTU: PEKOMOMHAINHY,
mytauud. Tunel mytamuil. Tpancaykuus: Hecienuduueckas, crenuduyeckas, abopTUBHAS.
Konbroramus.

4. Ilpaxmuueckas paboma Ne3 «I enom npoxkapuomy: CUCTEMaTH3ALMs 3HAHUN O CTPYKTYPHBIX
JJIEeMEHTaX TEeHOMa IPOKapHOT, IMOJIyueHHe O0a30BbIX YMEHMH M HAaBBIKOB aHalIM3a
CTPYKTYpPBI IPOKAPUOTHYECKOT0 T€HOMA, BKIIIOUast Hykieoua 1 MI'D.

®opMa KOHTPOJIS U OTYETHOCTH YCBOEHHUSI MaTepHaJia: KOHTPOJIbHBIE BOIPOCHI, TECTOBBIE
3ajaHus, opopmiieHue oT4€Ta Mo npakTudeckoin padore Ne3.

TecroBoe 3ananue

VYkaosrcume ooun npasunvrwiti omeem

dopmupoBanue X-o0pa3Horo unrepmeauara llanupo npoucxoaur npu:
A. Tpancmsiiuun MI'D

b. Tpancnozuruun MI'D

B. Tpancdexunn MI'D

Omeem: 6

Hcnonb3oBaHue 3JIeKTPOHHOTO 00y4eHHUs U JUCTAHUMOHHBIX 00pa30BaTeIbHbIX TeXHOJIOTHIi:
a.

Jlexyus-npezenmayus,  uH@opmMayuonHvle — mMamepuaivl U 3A0aHus  HA  naamgpopme
https://moodle.kemsma.ru/course/view.php ?id=843

Tema 4. I'enemuka npoxapuom
Coodeposcarue memul:
1. Penauxayus /[HK. Pennukanus npokapuortudeckoi JIHK, ocHOBHbIE NmpuHIMNBI, 3TaIlbl
peruiMKanuu, 6enku u GepMeHThI.




2. Tpanckpunyus u NOCMMPAHCKPUNYUOHHBLE Mooughuxayuu. Tpanckpunuus
npokapuotnueckoi JIHK, obmme nmpuHIMIBL, 3Tarnbl, GakTopbl, TO3UTUBHBIC U HETATHBHBIC
MEXaHU3MBbI peryianuu; npoueccuar PHK.

3. Tpancrnayus u nocmmpancisiyuoHuvle moougpuxayuu. TpaHCHAUS TMPOKAPUOTHUCCKOU
OenmkoB Ha pubocoMax, OCHOBHBIC TPUHIUIBL, O3Tambl, (GakTopbl. Pubocomsl,
(YHKIIMOHATBHO  aKTUBHbIE  LEHTPhl  puOocoM. (OCHOBHBIE  MOCTTPACISIMOHHBIE
MOIU(DHUKAIINH TPOKAPUOTHIESCKUX OCITKOB.

4. Ilpakmuueckas paboma Nod «l'enemuxa npoxapuomy:. CUCTEMaTH3aIUs 3HAHHA O
mporeccax IMepeHoca HacCIeACTBEHHOW HMHGOpMAIMM Yy MPOKAPUOT IOJIydyeHHE 0a30BBIX
YMEHUH W HaBBIKOB aHalM3a CXEM pPEryJsilM{ IMPOLIECCOB pealn3aluyd HACIEACTBEHHOMN
uHpOpMaIuu.

dopmMa KOHTPOJIS M OTYETHOCTH YCBOCHUSI MATEPUAJIA: KOHTPOJIbHBIEC BOIIPOCHI, CUTYallMOHHBIC
3a/1auu, opopMIIeHHE OTYETA IO TIPAKTUIECKOM padoTe No4.

CuryannonHas 3aaada

IIpoananu3upyiiTe pucyHKH, WIIIOCTPHPYIOLIME MeXaHH3Mbl TEPMUHALMH PeIUVIMKALNU Y IPOKAPHOT,

u onpeneante ux Tun. McnoJb3yiiTe ciiaiii-npe3eHTANNIO JIEKIHMH 110 TeMe.
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Hcnonb3oBanue 3JIEKTPOHHOI0 00y4eHHMs U JUCTAHIMOHHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHIl:
aa.

Tema S. I'enomuka u 2cenemuxa eupycoe
Coodeporcanue membi:
1. I'enomwvr 6upycos. CTpyKTypHass OpTraHH3allds, CHOCOOBI YBEITWYEHHUS TEHETHUECKOU

€MKOCTH TeHOMa (ABykpaTtHoe cuuThiBaHue MPHK ¢ pa3HBIX WHUIUUPYIOMUX KOIOHOB,
CIABUT PAMKU TPAHCISIINUU, CIUIAWCHUHT, TPAHCKPHUIIIUSA C TEPEKPBIBAIOIIUXCS 00jacTel u
1p.); KiIaccu(UKalus BUPYCOB HAa OCHOBE CTPYKTYphl TeHoma; ocHoBHble Tumbl JIHK- u
PHK-comepxammux  BUPYCOB, BBI3BIBAOIINX OONIE3HM  YEJIOBEKa, MPOILIECCHI,
KOHTPOJIHMPYIOIINE HACIEACTBEHHOCTh M M3MEHUYMBOCTh BUPYCOB: MYTAIlMH, MOAH(PUKAIIUU
HYKJIEUHOBBIX KHCJIOT.




2. Penpooykyusi eupycos. OCHOBHBIC THIIBI W JTalbl PEHPOIYKIUN; PEIIMKATUBHBIA ITHKIT

JHK-, PHK-comepkammx BUpPYyCcOB; TpaHCAyKIWsA: oOmas (Hecnenuduaeckas),
JoKanm3oBaHHas (cnenuduyaeckas), abopTUBHAS.

3. Ilpaxmuueckas paboma Ne5 «lenomuxa u cememuxa 6upycosy:. TIOIYYCHHE TEPBUYHBIX

YMGHI/Iﬁ 1 HaBBIKOB aHAaJIN3a BUPYCHBIX TCHOMOB 1 MCXaHHU3MOB UX 3BOJIIOLUU.

dopmMa KOHTPOJISI M OTYETHOCTH YCBOCHHUSI MATEPUAJIA: KOHTPOJIbHBIE BOIIPOCHI, CUTYallMOHHBIC
3a1a4u, oopMIIeHHE OTYETA IO TIPAKTUIECKON paboTe NoS.
CuryaunoHnHas 3aaada

IIpoanaiusupyiite cxemaTnyeckoe H300pa’keHHe BHPYCHOW 4YacTHIBI. YKaKeTe OCHOBHbIE
3jeMeHThl BHpyca. lcnonb3yiite Marepuansl clai-nmpe3eHTalMd IO TeMe JIEKLUHUH U
WudopmanroHHble MaTepHaIIbl K 3aHATHIO.

|

Bapuanmvr  omeemog: OenkoBas 00070YKa, HYKJIEHHOBas KHCIOTA, (EPMEHTHI, KarCHl,
JUIONpPOTEenIHast 0007I04YKa

Hcnoan3oBanue 3JIEKTPOHHOI'O oﬁyqe}mﬂ H JUCTAHIIMOHHBIX 06pa30BaTeJ’lele TEeXHOJIOT’ii:

Ja.

Jlexyusi-npezenmayus,  UHGOpMAYUOHHbIE — Mamepuarsl U 3a0aHus  HA  naamgopme
https://moodle.kemsma.ru/course/view.php ?id=843

PA3EJI 2. MeToa010risi TEHOMHOT0 YNMIHAA30pa

Tema 6. Memoowvl monekynapHoil zenemuxu
Coodepoicarue memul:

1.

3.

bazosvie memoowr uccnedosanus nykneunoswix xuciom. Meroasl Boiaenenns JJHK u PHK;
oOmiasi  XapakTepuCTHKa 0a30BBIX  MOJEKYISPHO-TEHETUYECKUX  METOJOB,  JTarllbl
peanu3anui, BO3MOXKHOCTH W orpanudeHus: wmeron [IIIP, oCHOBHbIE THIBI; METOJ
omorTuHra, ocHoBHbIe THIbl; JJHK-Mukpounnsr.

Cexeenuposanue cenomos. CexpeHupoBanue 1mo CoHrepy: oOmas XapaKTepUCTHUKA, TaIlbl
peann3anuy, BO3MOXKHOCTA M OrpaHnyeHus1; 16S cekBeHMpoBaHUE: MPUHILIMI pealu3aluy,
BO3MOKHOCTH U orpanndeHus; NGS: o0rmias XxapakTepuCTUKa, YBOJIOIUS METOJIOB.
Ipaxmuyeckas paboma Ne6 «MemoOvi MONEKYIAPHOU 2eHemUKUy: TIOIYIeHUE TIEPBUYHBIX
YMEHHI U HABBIKOB MPUMEHEHHI 0a30BBIX METOJOB MOJICKYJISIPHO-TEHETHYECKOTO aHaIn3a
JUTSL aHAJTM3a CTPYKTYPHI U (DYHKIINI TEHOB U TEHOMOB.

(I)opMa KOHTpOJIﬂ U OTYETHOCTHU yCBOBHHﬂ MaTepna.JIa: KOHTpOJ'II)HI)Ie BOHpOCLI, CI/ITyaHI/IOHHBIe
3amaun, opopMIICHHE OTUETa IO MPAKTHIECKO pabore Neb.
CuryanmonHas 3amaya



Meton IIIP mmpoko ucnoJib3yercsi AJsi AUATHOCTUKH UH(EKIUOHHBIX 3a00/1eBaHUil Pa3IUYHOMN
npupoabl. B 1a6oparopun y nanuenton nposesu I[P ananu3 Ha Haauvue IByX 0aKTepHAJbHBIX
uHpexumii. s uaeHTHGUKAIUN Pe3yJIbTATOB ObLiIa POBeeHa aMIIMpuKanus pparMeHToB
JAHK paznaun4yHoii A1uHbI B reHoMax 0aktepuil. [IpoBennte anaamns 3jiekTpodgoperpaMmsl U
OTBeTbTE Ha BONPOCHI.

Merton ouenku pe3yabtatoB 1P — snextpodopes B arapo3Hom rese ¢ GpOMUCTBIM ITHIMEM (CBEUCHHE
JHK B Y®-nyuax). Hampasnenne nemwxenust JIHK B arapo3Hom resne Ha 3ieKTpodoperpamme CBepXy-
BHU3.

1. CkompKko 00pasnoB OBLIO HCCIIEIOBAHO? VEKa/KHTE HOMEDPA JTOPOAKEK

2. JItA CKOJBKHX 00pa3IioB MOMyIeHBI OT0KHTEIBHBIC Pe3YIbTaThl B OTHOIMEHHH 00SHX HCCISTYEMBIX
HH(pEKITHEH? VYKaKHTE HX HOMEepa

3. Ina cKOIpKHX 00pa3snoB IOTydYeHBI HOTOKHTEIBHBIE PE3YIBTATH B OTHOIIEHHH TOIBKO OJHOH H3
HCCIIeTyeMBIX HHOEKITHEH? VkaxuTe HX HOMepa

4. JIns kakux 06pa3moB HEBO3MOKHO CIAaTh TOUHOE 3aKToTeHHe?

Hcnonb30Banue 3JeKTPOHHOT0 00y4YeHHsI ¥ JUCTAHIHOHHBIX 00Pa30BaTeIbHbBIX TEXHOJIOTHIi:
na

Jexyus-npesenmayus,  uH@oOpmayuorHvle  mMamepudivl U 3a0aHus  Ha  naamgopme
https://moodle.kemsma.ru/course/view.php ?id=843

Tema 7. NGS u cmpamezuu cexeenuposanus namozeHos
Cooepoicarue memul:

1. OcHnosbt  mexnonozuii  cexkéeHuposauusi. BBeeHHWE B BBICOKOIPOU3BOJIUTEIILHOE
cekBeHUpoBaHue; 0030p mnatdopm: Illumina (cexkBeHMpOBaHHME Ha OCHOBE CHHTE3a C
HCIOJIb30BaHUEM (pIryopeclieHTHO MedeHbIX HykiIeoTu10B), Oxford Nanopore Technologies
(0OITHOMOJIEKYJISIpHOE CEKBEHUpPOBaHUe yepe3 HaHonopskl); Thermo Fisher Scientific (monHOE
MOJIynpoBoIHUKOBOe  cekBeHupoBaHue); MGI Tech (cekBeHHMpoBaHME Ha OCHOBE
texHoioru DNBSEQ); npeumyniectBa u orpaHu4eHU 1aTGopM CEKBEHUPOBAHUSI.

2. Cmpameeuu cexeenuposanus namozenosé na NGS nnamgopmax. llpukiagHble acneKTh
ucnons3oBanus NGS: HeneneBoe (METareHOMHOE CEKBEHUPOBAaHWE IMOAXOM JJsl aHaIH3a
MUKPOOHBIX COOOIIECTB) U 1I€JIEBOE (C MPEIBAPUTEILHBIM 000TallIeHUEM) CEKBEHUPOBAHUE.
[TepcriekTHBBI pa3BUTHUs CHEpbl CeKBEHUpOBaHuUs B PO.

3. Ilpaxmuuecxas paboma Ne7 « NGS u cmpamezuu cexgeHuposaHus namoz2etosy: oJIyIeHHe
MEePBUYHBIX YMEHMH M HaBbIKOB mpuMeHeHus NGS ¢ ucnonb3oBaHHEM pPa3IUYHBIX
MOAXOO0B | TIaTHOpPM.

(I)opMa KOHTPOJISI 1 OTYETHOCTH YCBOCHUSA MaTepHaJia: KOHTPOJIBHBIC BOIMMPOCHI, CUTYallHOHHEBIC
3ajauu, oopMIIeHHE OTUETA MO MPAaKTUYECKOr paboTe Ne7.
CuryanunoHHas 3ajayda

OaHuUM U3 ITANOB CEeKBEHUPOBaHMS (MMPOCEKBEHUPOBaHNE, CEKBEHHPOBAHHUE HA MOJIEKYJISIPHBIX
KJIacTepax) siBJAfETCS MOAroToBKa 0ubanoTek. O003HaUbTEe HA cxeMe OCHOBHBIE djeMeHThI JIHK
oubauorexu (ot komnanuu Illumina), yka:kure ocHoBHbIe dTanbl noAroroBku JJHK-0udauorexn,
aauTe onpenesieHue. Vcrnonp3ynte MaTepraibl CIIai/l- U BUIEO-JEKIUU.



JIHK-6ubmoTreka — 310
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Bapuanmui o6osHaueruil. 1) 6apkoo, 2) aoanmep, 3)uccnedyemviii hpazmerm.

Otanel noarotopkn JJTHK-6n6miorex Croco6 peami3anumn

Hcnonb30BaHue 3JIEKTPOHHOIO 00yYeHHsI U THCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTHIA:
na

Jlexyus-npezenmayus, — uH@oOpmMayuoHHvle  Mamepuanbl U 3A0aHUs.  HA  naamgopme
https://moodle.kemsma.ru/course/view.php ?id=843

Tema 8. I'enomuotit anuonao3zop 3a namozenamu
Cooeporcanue memul:

1. [Ilpuxnaonsie acnexmul ucnoavzosanus NGS. 'OH 3a SARS-Cov-2. [Inatdpopma VGARus.
CekBeHMpPOBaHUE aMILIMKOHOB — TAPreTHOE CEKBEHUPOBAHUE 11 KOHKPETHBIX
TeHeTUYECKUX oOnacTell (cekBeHnpoBaHue reHa S-0emnka Bupyca SARS-CoV-2). [Ipumepst
U3 pealibHOM MPaKTUKH, BKIIFOYAs MOCIEIHUE UCCIIEIOBAHUS U Pa3pabOTKH B 3TOM 00s1acTu.
O6cyxnenue norennuana NGS B OTCIEXUBAHUH PACIPOCTPAHEHUS M MyTalllil BUPYCOB Ha
J100aTbHOM YPOBHE.

2. Ilepcnexmugvl  ucnonvzosanus [OH 3a 6030youmenimu ungexyuonHvlx OoesHell.
[Ipumeps! cekBeHnpoBaHMs TaTOreHoB Ha pa3nuyHbIX NGS muiargopmax. [TonHoreHoMHBbIN
aHallu3 — CEKBEHHUPOBAHHME TOJHBIX T'€HOMOB OaKTEepPHATbHBIX M BUPYCHBIX IaTOTEHOB.
['moGanbHBINA BUPYCHBIN MPOEKT. DMEPAKEHTHBIE TaTOTEHBI.

3. Ilpaxmuueckas paboma Ne8 «I enommbill 5nuUOHA030p 3a NAMO2EHAMUY: UTOTOBOE 3aHATHE —
KOHTPOJIb C(OPMHUPOBAHHBIX KOMIETEHLUMH IO JIUCUUIUIMHE, KOH(EpEeHLHs, pelieHue
TECTOBBIX 3aJaHUI.

@®opMa KOHTPOJS W OTYETHOCTH YCBOEHHMSI MaTepHajia: KOHPEpEHLHUs C TMpeCcCTaBICHUEM
JTOKJIa/I0B B COMTPOBOKICHUU CIIAl]] PE3EHTAIUM, TECTOBBIC 3a/IaHUsI
TectoBoe 3a1anne

Buvibepume ooun eapuanm omseema



{

Y10 0603Ha4YeHO CTPEeNKoW Ha rpaduke, oTpaxatrowero pesynerat Mmetoga PCR-Real-Time?

(O 30Ha nnaro

Q noporoeas JIMHUA

O KpuBas HakonieHusa npoaykroB amnnmcpmxau,vm

Omeem: ommeuer CUMBOIOM

Hcnoabn3oBanue 3JICKTPOHHOI'O Oﬁy‘IEHI/Iﬂ H JUCTAHIIMOHHBIX 06p330BaTeJIbHI>IX TEXHOJIOTHii:

na
Jlexyusa-npezenmayus,  uHOpmMayuoHuwvle  mamepuanvl U 3a0aHuUs  Ha — niamgopme
https://moodle.kemsma.ru/course/view.php ?id=843
2.5. YueOHOo-MeTOAMYECKOE 0DecliedeHre CaMOCTOSITeIbHOI padoThl
Bun camocrosTensHoi paboTh Kozn- a,
HaumenoBanue o =
A3, TeMaL oOyuJaromerocs (ayaAuTOpHON U BO 3
pasjiena, BHEAyIUTOPHOI) 4acoB z
@)
Pazoen 1. I'enemuxa 6axkmepuii u eupycoe 15 X1
Tema 1. [enomHbll  3NUOHAO30D. Konmponvnvie sonpocw (6onpocul 0t
Beeoenue 6 npoonemy Camonod2omosKuy),
cumyayuoHHvle 3a0au,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOIHEHUE UHOUBUOYANLHO20 UNU
2PYNNo8o20 npoexma 3 X1

ogopmienue omuyema no npaKmMu4eckou
pabome Nel,
mecmosble 3a0aHus Ha niamgpopme
https.//moodle.kemsma.ru/course/view.php ?i
d=843

Tema 2. Hyxkneunoswvie Kuciomul

Koumponvhvie sonpocwi (6onpocwl 015
Camono020mosKu,),
cumyayuoHHvie 3a0au,
8bINOIHEHUE UHOUBUOYATbHO20 3A0AHUS,
BbINOIHEHUE UHOUBUOYATLHO20 UTU
2PYNno8o2o npoekma
ogopmnenue omuema no nNPaAKmMu4ecKol
pabome Ne2,
mecmosble 3a0aHus Ha niamgpopme
https://moodle.kemsma.ru/course/view.php ?2i

X1




HaunmenoBaunue
paszena, Tema

Bua camocrositensHOM paboThI
oOyyarorerocs (ayIuTOPHOH U
BHEAyIUTOPHOI)

Kon-
BO
4acoB

Cemectp

d=843

Tema 3. ['enom npokapuom

Koumponvhvie sonpocwi (6onpocwl 015
Camono020mosKi),
cumyayuoHHsle 3a0a4u,
8bINOJIHEHUE UHOUBUOYATbHO20 3A0AHUS,
BbINOJIHEHUE UHOUBUOYATbHO20 UNU
2PYNno6o2o npoeKkma
oopmaenue omuema no nPaKmMu4ecKou
pabome Ne3,
mecmoegbvle 3a0anusi Ha niamgopme
https://moodle.kemsma.ru/course/view.php ?i
d=843

XI

Tema 4. ['enemuxa npoxapuom

Koumponvhvie sonpocwi (6onpocwl 015
CamMono020mosKu,),
CUMYAYUOHHbBIE 3A0aUU,
8bINOIHEHUE UHOUBUOYATbHO20 3A0AHUS,
BbINOJIHEHUE UHOUBUOYATbHO2O0 UNU
2PYNno8oco npoekma
ogopmnenue omuema no nPaKmMu4ecKoul
pabome Ned na nramgopme
https://moodle.kemsma.ru/course/view.php i
d=843

X1

Tema 5. ['enomuka u eenemuxa upycos

Konmponvnvie 6onpocwi (6onpocul 05
Camono02o0mosKiL),
cumyayuoHHvle 3a0au,
8bINOIHEHUE UHOUBUOYATbHO2O0 3A0AHUS,
BbINOJIHEHUE UHOUBUOYATbHO2O0 UNU
2PYNno8o2o npoexma
ogopmnenue omuema no nNPaKmMu4ecKol
pabome Ne5 na nnamghopme
https://moodle.kemsma.ru/course/view.php ?i
d=843

X1

Pa3zoen 2. Memooonozusa 2eHOMHO20 INUOHAO30PA

X1

Tema 6. Memoovt MmonekynapHOU

2eHemuKu

Koumponvhvie sonpocwi (6onpocwl 015
Camono020mosKu,),
CUMYAYUOHHbBLE 3A0adU,
8bINOIHEHUE UHOUBUOYATbHO20 3A0AHUS,
BbINOIHEHUE UHOUBUOYATbHO2O0 UNU
2PYNno8o2o npoekma
ogopmnenue omuema no nNPaAKmMu4ecKol
pabome Neb6 na niamgpopme
https://moodle.kemsma.ru/course/view.php i
d=843

X1

Tema 7. NGS u
CEeKBEHUPOBAHUS NAMO2EHO8

cmpamezuu

Koumponvhvie sonpocwi (6onpocwl 0714
Camono02omosKiL),
cumyayuoHHvle 3a0au,
8bINOIHEHUEe UHOUBUOYATbHO20 3A0AHUS,
8bINOIHEHUE UHOUBUOYATbHO2O UTU
2PYNno8oco npoexma
ogopmnenue omuema no nPaKmMu4ecKou
pabome Ne7 nnamgopme
https.//moodle.kemsma.ru/course/view.php i

X1




HaunmenoBaunue
paszena, Tema

Bua camocrositensHOM paboThI
oOyyarorerocs (ayIuTOPHOH U
BHEAyIUTOPHOI)

Kon-
BO
4acoB

Cemectp

d=843

Tema 8. ['enomnoiii
INUOEMUONIOSUYECKULL HAO30D 3a
namoeenamu

Koumponvhvie sonpocwi (6onpocwl 015
Camono020mosKi),
cumyayuoHHsle 3a0a4u,
8bINOJIHEHUE UHOUBUOYATbHO20 3A0AHUS,
BbINOJIHEHUE UHOUBUOYATbHO20 UNU
2PYNno6o2o npoeKkma
oopmaenue omuema no nPaKmMu4ecKou
pabome Ne§,
mecmoegbvle 3a0anusi Ha niameopme
https://moodle.kemsma.ru/course/view.php ?i
d=843

Hmozo

24 X1

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

3.1. 3ansaTusA, IPOBOAMMBbIEC B HHTEPAKTUBHON (popme

YAenbHBI BeC 3aHATHUN, MPOBOAMMBIX B WHTEPAKTHBHBIX (OpMax, OIMpPENesieTcss CTaHIapTOM
(momxkeH coctaBnsaTh He MeHee 20%) u dakTuyecku coctabnseT 20% OT ayAUTOPHBIX 3aHATHH, T.€.

9,6 4.
HaunmenoBanue paznena Bun Koi-Bo | @opmbl HHTEPAKTUBHOTO Kou-Bo
JMCLUTUIMHBI y4eOHBIX qac o0yueHUs qac
3aHATHI
Pa3znes 1. OcHOBBI JI, I13 30 Hndopmaumuonubie 6,0
reHeTHKH BUPYCOB H TeXHOJIOIHH
npoxrapuor MesKIuCUUTLTHHAPHOE
o0yuenue
KonrtekcTHoe 00yueHue
Onepexaloniee o0yueHue
Tema 1. I'eHOMHBIN JI, 113 6 WNudopmannoHHble 30 muH
aNUAHAA30p. Beenenwe B TEXHOJIOTUH
npobiemy MexucuuImHapHoe 16 mun
o0yueHue
KonrekctHoe oOyuenue 16 mun
Ornepexaronee 00ydeHue 10 Mun
Tema 2. Hyxnennossie JI, 113 6 HNndpopmanmonusie 30 MuH
KHCITOTHI TEXHOJIOTUHT
MexaucuuninHapHoe 16 mun
o0yueHue
KonrekctHoe oOyueHue 16 mun
Omnepexartonee o0ydeHue 10 Mun




HaunmenoBanue paznena Bun Koin-Bo | ®opmbl HHTEPAKTUBHOTO Kou-Bo
MUCIUAILINHBI y4eOHBIX yac oOy4deHus yac
3aHATUN
Tema 3. 'eHOM IPOKapHOT JI, 113 6 WNudopmannoHHble 30 muH
TEXHOJIOTUU
MexaucuuiimHapHoe 16 mun
o0yueHue
Konrekctnoe oOyuenue 16 mun
Omnepesxaroriee 00ydeHHe 10 mun
Tema 4. I'enernka npokapuot JI, 113 6 WNudopmannoHHble 30 muH
TEXHOJIOTUU
MexaucuuiimHapHoe 16 mun
o0yueHue
Konrekctnoe oOyuenue 16 mun
Omnepexaroriee 00ydeHue 10 mun
Tema 5. T'enomuka wu JI, 113 6 WNupopmannonusie 30 muH
I'eHETHKA BUPYCOB TEXHOJIOTUU
MexaucuunimHapHoe 16 mun
oOydeHue
Konrekctnoe oOyuenue 16 mun
Omnepexaroriee 00y4eHue 10 mun
Paznen 2. MeronoJiorus JI, 113 18 Nudopmanuonnbie 3,6
TeHOMHOT'0 1H/IHA/A30pa TeXHOJIOTHH
MexkaucuunjJanHapHoe
o0yueHue
KonrekcTHoe 00yueHue
Onepexaromee o0yyeHue
Tema 6. Metobl JI, 113 6 HNupopmannonusie 30 muH
MOJIEKYJISIPHOM T'€HETUKU TEXHOJIOTUU
MexaucuuimHapHoe 16 mun
oOydeHue
KonTekcTtHoe 00yueHue 16 mun
Omnepexaroriee 00y4eHue 10 Mmun
Tema 7. NGS n Ctpareruun JI, 113 6 WNupopmannonusie 30 muH
CEeKBEHHPOBAHHS IATOT€HOB TEXHOJIOTUU
MexaucuuimHapHoe 16 mun
oOydeHue
KonTekcTtHOE 00yueHue 16 mun
Omnepexaroriee 00y4eHue 10 mun
Tema 8. I'enoMHBIN JI, 113 6 HNudpopmanmonusie 30 MuH
AMUAEMHUOJIOTHUECKUI TEXHOJIOTUU
HaA30p 3a MaToreHaMu MexIuCIUITITMHAPHOE 16 mun
oOydeHue
KonTekctHoe 00yueHue 16 MuH
Omnepexaroriee 00ydeHne 10 Mun
Bcero yacos: X 48 X 9,6
4. KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHUA

TUCIUATLITAHBI

4.1. KoHTpPObHO-IMATHOCTHYECKHE MATePHAJIbI.




[IpomexyTouHass arrecranus MO AWCHUIUIMHE NpoBoauTcs B (opme 3auerta. buner
BKJIIOYaeT | TeopeTuueckuil BOMpoc M | MpaKTUKO-OPUEHTUPOBAHHOE 3aJaHuE (CUTYyallMOHHAS
3amava). BpemMsa Ha moAroTroBKy K OTBeTy coctaBisier He Ooiee 20 muuyT. [Ipomexyrounas

arTecTalus BKIOYaeT B ce0s 3 ararna.

1. TectupoBanne B DHMOC mo BceMm paszaenaM JUCIUIUIMHBI, OOYYaIOIIMICS TOITy4YacT

panaoMHO 50 TECTOBBIX 3a/laHUi 3aKPBITOIO OTKPHITOI'O TUIA.

2. COGCCGI{OB&HI/IG mo 1 TCOPCTUYCCKOMY BOIIPOCY M3 YHCJIa KOHTPOJIbHBIX BOIIPOCOB JIA

MOATOTOBKHU K 3a4ETYy.
3. JlemoHcTpamusi OCBOEGHMSI MPAKTHUYECKUX HAaBBIKOB,
CUTYallHOHHOM 3aJ1a4u.

KpnTepml OICHKH 110 JTUCHUIIJIMHE B 1E€JIOM

YMEHHMI myTeM pemieHus 1

XapakTepucTHuKa OTBETa

Orenka
ECTS

bamner B
PC

Orenka
UTOroOBas

JlaH TONMHBIM, pa3BEepHYTBIM OTBET HA IIOCTABJIEHHBIM BOIPOC,
II0OKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUM 10 JUCLUILIMHE,
HPOSIBIIAIONIASCS B CBOOOJHOM OINEPUPOBAHUM MOHATHSIMM, YMEHUU
BBIIETIUTh CYLIECCTBEHHBIE U HECYLIECTBEHHBIE €r0 IPHU3HAKW,
[IPUYUHHO-CIICACTBEHHBIC 3HaHUs 00

ACMOHCTPUPYIOTCA HA (1)OHC MMOHMMAHHS €r0 B CUCTEME JJaHHOM HAayKH

CBSI3H. 00BEKTE
U MEKIUCIUTUTMHAPHBIX cBs3ed. OTBET popMyInpyercss B TEPMHHAX
HAyKW, W3JI0KEH JIMTEPATYPHBIM SI3BIKOM, JIOTHYCH, JOKa3aTelieH,
JEMOHCTPUPYET aBTOPCKYIO TO3UIUIO  CTYACHTA. OBITH

JOMYIICHbBI HCEAOYCTBI B OIPCACICHUU HOH?[TI/II\/'I, HCITPABJICHHBIC

Moryt

CTYACHTOM CaMOCTOSATCIILHO B ITPOLECCE OTBETA.

100-91

JlaH TmONHBINA, pa3BEpPHYTHIM OTBET HA IIOCTABJIEHHBIA BOIPOC,
JIOKA3aTeJIbHO PACKPBITHl OCHOBHBIC IIOJIOKEHUS TEMBI; B OTBETE
MIPOCIIEKUBAETCS yeTKas CTPYKTYypa, JIOTHYEeCKas
OTpaXkarolass  CYIIHOCTb
MOHSTUHM, Teopuid, siBJeHUH. OTBET H3JI0KEH JIUTEPATYPHBIM SI3BIKOM

noCICaA0BaTCIbHOCTD, PaCKpPBIBAEMBIX

B TCpMHHAX HAYKH. B otBere A0MYHICHBI HEAOYCTBI, UCITPABJIICHHBIC
CTYACHTOM C IMIOMOLIBIO MPEIoaBaTCIIA.

C-D

90-81

JlaH HeIOoCTaTOYHO MOJIHBIA M HEAOCTAaTOYHO Pa3BEPHYTHIM OTBET.
Jloruka ¥ T1OCIENOBATENBLHOCTh M3J0KEHHUS HMMEIOT HapylIeHUS.
JlomymieHsl OmMMOKA B PACKPBITUH  TMOHATHHA, YHOTpeOIeHUU
TepMuHOB. CTYIeHT HE CHOCOOEH CaMOCTOSITEIPHO BBIICIUTh

CYIICCTBCHHBIC W  HECYIICCTBCHHBLIC TIIPU3HAKK W MNPHUYHUHHO-

CIICACTBCHHBIC CBs3H. CTYJICHT MOXET

JOKa3aB

KOHKPCTU3UPOBATH

00001IIeHHbIE  3HAHUS, Ha T[pUMEpax MX OCHOBHBIE

ITOJIOKCHHUA TOJIBKO C IIOMOIIBIO npernogaBaTcis. Peuesoe

oopmiieHne TpedyeT MoNnpaBoK, KOPPEKIHH.

80-71

JlaH HEINOJHBIM OTBET, JIOTMKA U IIOCJIEIOBATEIbHOCTh H3JI0KCHUS
UMEIOT CYIIECTBEHHbIE HapyleHus. JlomymeHs! rpyobie ook npu
ONPENETIECHUN CYIIIHOCTH PAaCKPBIBAEMBIX IMOHATHI, TEOPUH, SIBJICHUH,

BCJIICACTBHUEC  HCIIOHMMAHUA  CTYACHTOM  HUX CYIICCTBCHHBIX U

Fx-F

<70

2
Tpebyercs
nepecnayda/
MMOBTOPHOE




HCCYIICCTBCHHBIX IIPU3HAKOB U cBs3eil. B oTBete OTCYTCTBYIOT
BBIBOZIbI. YMEHHE PACKPBITh KOHKPETHBIE MPOSBICHUS 000OIIEHHBIX
3HaHMI HE ToKa3aHo. PedeBoe odopmiieHne TpedyeT NOMpaBoK,
KOPPEKIIHH.

S.

NHOOPMAIIMOHHOE MW  YYEBHO-METOJUYECKOE OBECIIEYEHHUE

JUCLUIINHDBI

5.1. UudopmanuonHoe odecnieyeHne U CUUILTUHBI

Hayunas 6ubnmmnotexa Kem['MY. Pexxum nocryma: https:/kemsmu.ru/science/library/
JuextponHas oudamoreka KemI'MY. - URL: http://www.moodle.kemsma.ru. — Pexxum gocryna:
I10 JIOTUHY U MapoJIIo.

5.2. Y4yeOHO-MeTOANYECKOE o0ecTedeHne JUCIHIIINHDI

EI/I6J'II/IOFpa(1)I/I‘-ICCKOG OIMMCAHUC PEKOMCHAYCMOI'O NCTOYHUKA JINTCPATYPbI

OcHoBHas JiUTEpaTypa

1 | [IpuHOUTIBI ¥ METOIBI OMOXUMUU U MOJeKy sipHOM Ononorun / [lox pexn. K. Yuncon, [Ix.
Yonkep; nep. ¢ aHri. - 3-e u3a. - Mocksa : Jlaboparopus 3uanuit, 2020. - 855 c. // «OnekTpoHHbIE
U3J1aHus» - DIEKTpOHHBIE Bepcuu nevyatHbix u3aanuii OO0 «Jlaboparopus 3Hanmit». - URL:
https://moodle.kemsma.ru/. — Pexum goctyna: yaaeHHbIN JOCTYI MO JOTUHY U Mapoto. - TeKCT :
JJIEKTPOHHBIN.

2 | Pebpukos, /I. B. NGS : Boicokonpou3BoautenabHoe cekBeHuposanue / [I. B. Pebpukos, /. O.
Kopoctun, E. C. lllyouna, B. B. Uneunckuit; mox odur. pen. 1. B. Pedpukosa. - 3-e uzn. - Mocksa
: Jlabopatopust 3Hanmit, 2020. - 235 c. // «OneKTpOHHbIE M3IaHUS» - DJIEKTPOHHBIE BEPCUU
nevaTHeIX u3nanuii OO0 «Jlaboparopus 3Hanuit». - URL: https://moodle.kemsma.ru/. — Pexxum
JOCTYMA: YAAJIEHHBIHA JOCTYII 10 JIOTUHY U NApoto. - TEKCT : 3JIEKTPOHHBIM.

3 | Pebpuxkos, [I. B. I1LIP B peansnom Bpemenu / [[. B. Pebpukos, I'. A. Camaros, /1. FO. Tpodpumon
u ap. ; mox pen. . B. Pebpuxona. - 8- uzn. - Mocksa : Jlaboparopus 3nanumii, 2020. - 226 c. //
«ONEKTPOHHbIE M3AAHUA» - OJEKTpPOHHbIE Bepcuu neudaTHbIX u3nanuit OO0 «Jlabopatopus
3HaHui». - URL: https://moodle.kemsma.ru/. — Pexxum noctyna: yqaieHHbII 1OCTyH 1O JIOTUHY U
apoJIr0. - TEKCT : AIEKTPOHHBIN.

JonosHUTeILHAS JTUTEpaTypa

1 | [Maccapr, 3. Harnsanuas reneruxka / 3. [laccapr; nep. ¢ anrn. nmox pen. . B. Pe6pukosa. - MockBa
: JIaboparopust 3Hanuid, 2020. - 5110 c. // «DOnekTpoHHblE U3TaHUA» - DJIEKTPOHHBIE BEPCUU
neyaTHeIX u3nanuii OO0 «Jlaboparopus 3Hanuit». - URL: https://moodle.kemsma.ru/. — Pexum
JOCTYMA: YAAJIEHHBIA JOCTYI 10 JIOTHUHY U NApOII0. - TEKCT : 3EKTPOHHBIM.

2 | Kpebc, Ix. I'enst mo Jlstomny / JIx. Kpebe, O. Tommmreitn, C. Kunnmatpuk - Mocksa :
JlaGoparopust 3Hauumii, 2017. - 922 c. // «OneKTpoHHBIE HU3IaHUSA» - JIEKTPOHHBIE BEPCUU
neyaTHeIX u3nanuii OO0 «Jlaboparopus 3Hanuit». - URL: https://moodle.kemsma.ru/. — Pexum
JOCTYMA: YAAJIEHHBIA JOCTYII 10 JIOTUHY U NapoJto. - TEKCT : 3EKTPOHHBIM.

3 | benoycoga, E. A. Penmukarus JIHK npokapuot u BupycoB : y4e6. mocobue / E. A. benoycoga, I'.

M. Ipivmnutr. - HoBocuGupcek : PULL HI'Y, 2021. - 70 c. // ObC «Kouncynbrant cryaenTa». — URL:
htpps://www.studentlibrary.ru. — Pexum nocryna: no [P-anpecy yHuBepcuteTa, yaaeHHbIH JOCTYII
110 JIOTUHY U Napotio. - TeKCT : 3JeKTPOHHBIM.

U3Yy4EHUE
MaTepuana



https://kemsmu.ru/science/library/
http://www.moodle.kemsma.ru/

5.3. Metoanuyeckue pa3padoTku kageapbl

n/ bubnmorpaduyeckoe onucanne peKOMEHIyeMOro HCTOYHHUKA JTUTEPATYPHI

1 | MoaekyJasipHasi reHeTHKA : y4eOHO - METOIMYECKOE MTOCOOHe /st 00yUJaIOIUXCsl 10 OCHOBHOU
npodeccroHanbHOM 00pa3oBaTENbHON IPOrpaMMe BBICHIETO 00pa30BaHUs — IpOrpaMme
cnerpanuTeTa 1o cnenuanbHoctu 32.05.01 «Menuko-npodunaktudeckoe nemno» / A. B. Metiep,
M. b. JlaBpsmuna, M. B. YissnoBa, J[. O. Umeknna ; KemepoBckuii rocy1apcTBEHHbIN
MEIULIMHCKUI yHUBepcHTeT. - Kemeposo , 2022. - 114 c. // Dnextponnsie nzganus Kem[ MYV. -
URL: http://www.moodle. kemsma.ru. — Pexxum noctymna: 1151 aBTOpU30BaHHBIX M10JIb30BATEIEH. -
TeKCT : ANEeKTPOHHBIN.

2 | MoaekyasipHasi reHeTHKA : y4eOHO-METOANYECKOe T0COOHE M0 OpraHu3aliy BHEAy IUTOPHOM
CaMOCTOSITEITLHON pabOThI 00YJAFOIIUXCS TI0O OCHOBHOM MPOQeCCHOHATBHON 00pa30BaTeIbHOM
IporpamMMe BBICIIETO 00pa30BaHMs — IMporpaMMe CrienuaauTeTa o crnenranbHoctu 32.05.01
«Menuko-nipodmiakraueckoe neno» / A. B. Meiiep, M. b. JIappsimuaa, M. B. YibsHoga, /1. O.
Nwmexkuna — Kemeposo, 2022. — 70 c. // Dnextponnsie uznanus Kem['MY. - URL:
http://www.moodle.kemsma.ru. — Pexxum noctyna: s aBTOPU30BaHHBIX MOJIb30BaTenei. - TekcT :
3IIEKTPOHHBIM.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIJIMHBI

IHomemienus:
[Ip. Okts16peckuit 16A (DapmaneBTrueckuii kopmyc). Yuebnsie komHatsl Ne 203, 205, 220.

Jlaboparopum Ne 204, 208,213, 214

OOopynoBanue:

Jlocku, CTONBI, CTynbsi, IIKadbl s ONEXIbl, BHITsDKHOW mkad, uentpudyra 5804R ¢
oxnaxjaeHueMm, pH-meTp snexTpoHHslid, romorennsatop FastPrep-24, Tepmouuknep BioRad C

1000, Cuctema IIIP B "peambHom Bpemenu" QuantStudio ™ 5, Ttepmorueiikep A
ummyHorutadmeT ST-3M, CO2-unkybartop,170m, mo +60°C, kamepa majis TOPHU3OHTAIBLHOTO
anekTpoopesa, renb-IOKyMeHTHpyrolass cucreMa UVP GelSolo, CexBenartop Seqgstudio, mo
Cenrepy, 4 xanwuisipa, ABTOKJIaB FOpU30HTANbHBIN, 6511, Mukpockon ontudeckuit (Tum 1) Axio
Lab. A1, Cnexrpodoromerp - NanoDrop One,Thermo FS.

CpencTBa 00ydeHus:

TexHHUecKHe:
MYyJIbTUMEANHHBINA KOMILUIEKC (HOYTOYK, IPOEKTOp, IKPaH), ayAMOKOIOHKH, HOYTOYK C BBIXOJIOM B
UHTEPHET

JleMOHCTPAIIMOHHBIE MATEPHUAJIbI:

HaOOpPBI MYJTBTUMEAUMHBIX MTPE3EHTAINH, BUICOPHIEMOB, HA0OPHI Y4eOHO-HATIISIIHBIX TOCOOHI,
TaOIUIIBI, CXEMBI
O1eHOYHBIE CPEICTBA:

TECTOBBIE 3aJaHU IO U3YyYAEMBIM TEMAM, CUTYallMOHHBIE 3a4a4U
Y4eOHblE MaTEPHUAIIBL:

yaeOHUKH, yaeOHBIE ITOCOOUS, Pa3TaTOUYHbIC TUJAKTUICCKIEC MaTSPHAITBI
[IporpamMmMHOe 0OecIeUeHHE:

Microsoft Windows 7 Professional

Microsoft Office 10 Standard

Microsoft Windows 8.1 Professional

Microsoft Office 13 Standard

Linux nunensus GNU GPL

LibreOffice muuenzuss GNU LGPLv3




Antusupyc Dr.Web Security Space
Kaspersky Endpoint Security Russian Edition nyst 6uzneca
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Ilpunoswcenue 1
OueHo4YHbIE CpecTBA

1. Cniucok BONPOCOB /1JIsl MOATOTOBKH K 3a4€TYy (B MTOJITHOM 00BEME):

I'enomubIi sntuaHAA30p. O6IIas xapakrepuctuka. Llenn u 3amaqn.

Oo6mas xapakrepuctrka HykiaenHoBbiX kucioT. [JHK. PHK. Ctpoenue u pyHkmmm.
Permmukarus JIHK mpokapuor. O6mias xapakrepuctuka. Ctaauu. benku u hepmMeHTHI.
CrpykTypa onepoHa O6akrepuii. XapaKTepUCTHKA OCHOBHBIX 3JIEMEHTOB.

OKcIpeccusi MPOKAPUOTHYECKUX TeHOB. TpaHckpunuus. Tpancmauus. MexaHU3Mbl
perymsiuu.

MoOW/IbHBIE TEHETUYECKHE dJEMEHTHI Mpokapuor. Pomp MI'D B 3BOMIOIMM T€HOMOB
MIPOKAPHOT.

['eHeTnyeckass peKOMOMHAIMsI: TOMOJIOTHYHAsA, calT-crenuduyeckas peKoMOMHAIMs,
Tpancno3unus. Ponp reHeTrnueckoil peKOMOMHAIIMY B U3MEHYUBOCTH T€HOMOB.

[Tpunuune! knaccupukanuu BupycoB. OOmas xapakrepuctuka renomoB PHK- u JTHK-
BHPYCOB.

uknet penpoaykuuu PHK-BupycoB. OcHoBHbIe cTanuu. benku u pepMeHTHI.

Hukier penponyknmnu [JHK-BupycoB. OcHoBHEIC cTaauu. benku u hepMeHTEHI.

. ITaToreHsl ¢ 3MUAEMHUOIOTMYECKUM U TTaHJIEMHUUYECKUM IOTEHIIUAIOM. O6ma;1

xapakrepucTtuka. [Ipumepsl 6akTepuii 1 BUPYCOB.

Metonsl  Beimenennss JIHK wm  PHK. OcHoBHble Ouwomarepuanbl 1jisi  BBIICICHUS
HYKJIEMHOBBIX KUCI0T. CpaBHUTENbHAS XapaKTEPUCTUKA KCIIPECC-METOa U METo/1a (DEHOI-
XJIOPO(OPMHOI IKCTPAKIIUH.

Merton ITIIP. Cyts MeTOna, STAlBI peain3aluu, OCHOBHbIE YYaCTHUKU peakiuu. OCHOBHbBIE
tunsl [I1[P. Bo3MoxHOCTH 1 OrpaHnyeHus MeToaa.

Meton Onorrunra. CyTh MeTona, 3Talbl peaju3allid, OCHOBHBIE YYACTHHUKHM PEAKIUH.
OCHOBHbBIE THUIIBI: HO3EPH-OJIOTTUHT, BECTEPH-OMOTTUHT. BO3MOXKHOCTH M OTpaHUUYEHUS
METO/1a.

Meron JHK-mukpouunos. CyTh MeTONa, 3Tanbl pealu3alldd, OCHOBHBIE YYACTHHUKHU
peakuuu. Bo3MoXHOCTH 1 OrpaHMUYEHUS] METO/IA.

Meton cexkBenupoBanus 1o Conrepy. CyThb MeToAa, 3Tambl pealu3alld, OCHOBHbBIE
YYaCTHUKU peakinu. Bo3MOXXKHOCTH 1 OTpaHUYEHUST METO/1a.

Meton 16S cexBenupoBanus. CyTb METOJA, 3Talbl pealn3allid, OCHOBHBIE YYAaCTHHUKHU
peakuuu. Bo3MoXHOCTH 1 OrpaHMUYEHUs] METO/A.

TexHonorus BbicOKONpPoU3BOAUTENBHOTO cekBeHupoBaHusi (NGS). OCHOBHbIE TMPUHIIUIIBI
peanu3annu.

[Tnardopmser cexBenupoBanus: Illumina, Oxford Nanopore Technologies, Thermo Fisher
Scientific, MGI Tech. KpaTkas xapakrepucTuka, IpeMMylIecTBa U OTpaHUYEHUS.
MerareHoMHOE cekBeHUpoBaHUE C MpuMeHeHueMm TexHosorun NGS. OcHOBHbIE 3ajauH,
TTOXO/IbI, TIEPCIIEKTUBHI.

[IpuMeHeHne TapreTHOro CeKBeHUpoBaHus Ha npuMepe Bupyca SARS-CoV-2.
[TomHOTeHOMHBIN aHaIN3 OAKTEPHAIBHBIX U BUPYCHBIX MaTOT€HOB. OCHOBHBIE IOIXO/IBI,
BO3MOYXHOCTH, MTPOOJIEMBI peaTn3aIiu.

OcHoBHBIE (opMaThl XpaHEHUsS W BHU3yaIM3alliyd JaHHBIX. Mcmonp3oBanwe 0a3 JaHHBIX
nocnenosarenbHocTeld (NCBI, Ensemble): cpaBHHMTenbHas XapakTepUCTHKAa OCHOBHBIX
BHJIOB JTAHHBIX.

[TpoGyieMbl U TIEPCTIEKTHBBI aHATN3a T€HOMHBIX JaHHBIX. bHOMHpOpMaTHYECKH aHAU3.
3a/1aun, OCHOBHBIE MOAXO0/IbI peaTn3aliu.

[TpakTHdeckoe mpuMeHeHue noaoopa mnpaitmepos. [Ipumep coopku reroma SARS-CoV-2.
[Torenunan NGS B oTcnexuBaHMM pacIpOCTPAaHEHUS U MyTallui BUPYCOB Ha TI00albHOM
YPOBHE.



27. ba3a nanubix VGARuUS Kak HHCTpYMEHT F'€HOMHOTO 3nuAHaa30pa B PO.

28. BHenpeHrne MJaHHBIX CEKBEHMPOBAHHWS B MPAKTUKY SIHIEMHUOJOTUYECKOTO HaJI30pa.
[Tpumepsl, mocaeTHUE UCCIE0BAHUS B Pa3paOdOTKH.

29. [lepcriekTUBBI pa3BUTHUS Chepbl ceKBeHUpoBaHus B PO.

30. 'mobanpHas cTpaTerys TeHOMHOTO SITUIHAI30DA.

2. TecroBble 3aiaHUsA (npuMepPbl PA3HBIX MUNOS C KIHOUAMU OMBEMO8):
1. Kaxumu u3 nepeuucieHHbIX Memooos 8 1a00pamopHoll NPaKmuke 8bla81ai0m nueeHemuiecKue

Hapyuienus?

a) CexBenupoanue no CeHrepy
0) metmii-cienuuunas 1P
B) CexBenupoBanue NGS

r) JIHK-mukpounnupoBanue

2. Bvibepume HecKo1bKO npaguibHblX 0mMeemos. Bo3modxcnocmu 2eHOMHbBIX 6pay3epo8 no3601510M.:
a) oNpefesIUTh JIOKAJM3AIHI0 HHTEPECYIOIIero reia

0) yCTaHOBHMTH (DYHKLMIO IPOAYKTA IeHa

B) YCTAHOBUTH BAPHAHTHI TPAHCKPHUIITOB I'eHA

I) BBIITH HA JTUTepaATypHble HCTOYHUKH HH(OPMALIH, ONMCHIBAIOIIME HHTEPeCyIolHe reHbl
U UX BapUAHTBI

3. Cexeenuposanue /[HK — smo:

a) uaeHTuuKanusa nociaeaoBareabHocTu ocHoBanmii JTHK

0) MHOTOKpaTHOE MOBTOpeHUe Kakoro-nmnbo ydactka JJTHK

B) BhiAeneHue ¢pparmenta JJHK, cogeprkamiero nzyuaemsliii ren

I') BCTpauBaHHE MOCIIEI0BATEIIFHOCTH HYKIICOTHIOB B H3y4aeMblid TeH

3. CuryaumoHHbIe 32241 (npUMepPbl PA3HBLIX MUNOE 3a0a C IMATOHAMU OMBENO8) :

1. Bam mpemoxkena snexkrpodoperpamMma ¢ pe3yinbTaTaMH aHAIN3a MOJUMOP(HHOTO
BapuaHnTa rs1229984 rena ADH2B, xapakTepu3yrolerocsi 3aMeHou ajeHuHa (A) Ha ryanuH (G)
B no3uiuu 143, npuBoasiiell K 3aMeHE aMUHOKHUCIOTHI aprWHUHA HAa TMCTUJMH, BCIIEJICTBUE
4ero IIPOUCXOIUT MIOBBILICHHE aKTUBHOCTH OJIHOMMEHHOTO depmenTa -
QIIKOTOJIBJICTUAPOTEHA3bl. YKaKUTE TEHOTHITHI JUIsI COOTBETCTBYIOUIMX HOMEPOB 0O0pa3IoB
(¢poTorpadus rexropdoperpammsi).




Bapunantel renotunon: AA, AG, GG

Ne 154

Ne 158

Ne 160

OtBer:

Ne 154 AG

Ne 158  AA

No 160  AA

2. [Tepen Bamu Obuta mocTaBiieHa 3a/la4a CPAaBHUTH YPOBEHBb DKCIPECCUU S5-TH T€HOB,

UCIOJIb3YSl B KaUeCTBE UCXOMHOro Marepuana paznuunsie MPHK. [l pemenust nocraBieHHOM
3agaun Ber ucnonp3oBanu meron [P B pexxume peansnoro Bpemenu (PCR-Real-Time). s
3TOro cHavajia Bel ocymecTBuin oOpaTHYIO TpaHCKpUNIMI0 umeromuxcs obpasuos MPHK u
nonyunin k/IHK (kommnemenrapuyto JJHK). [Toctanoska I1LIP B pexume peaabHOro BpeMeHU
s nonydeHHo kJIHK nmana Bam crnenyromue pesynbTaTbl, NMpHUBEICHHbIE Ha TIpaduke.
IIpoananusupyiiTe JaHHBIN IPagUK U OTBETHTE HA BOIPOCHI.

7 -

Fluorescence

Ha rpaduke ctpenkoit 0603HayeHa
VYkaxxute HoMepa KpuBbIX, U1 peakuun I[P nponuia ycnemHo u MOKHO IEPEXOUTh K OLIEHKE
pe3yabTaToB?
VYxkaxure Ne obpasna k/IHK, cooTBeTCTBYIOIIMII TeHy ¢ MaKCUMAaJIbHON SKCIpeccuei

OrtBer:

Ha rpaduke crpenkoit o603HaueHa  MOpPOTOBast TMHUS
VYkaxkute HoMepa KpuBbIX, 11 peakuuu 1P npomnia ycnemHo 1 MOKHO IEPEXOIUTh K OLICHKE
pesynapTaToB?  1,2,3,4,5,6
VYxaxure Ne o6pasua k/IHK, cooTBeTcTByIOmMil reHy ¢ MakcuMallbHOM Kcnpeccuend 1

3. Paboma c eenommnvim opayzepom Ensembl (https://www.ensembl.org/index.html).

I'en ADHIB (Oera-monumnenTtyj, aikorompieruaporeHassl IB) —  cyObenuHuUIa
AJIKOTOJILJIETUIPOTCHA3bl YENIOBEKA. YUYacTBYeT B METa0OIHM3ME IIMPOKOTO ps/ia BEIIECTB, B TOM
qyclie 3TaHOJIa, PETUHOJA, WHBIX aln(aTHYecKuX aiakoroyiied M TUAPOKCHCTEpOUa0B. MyTanuu B
reHe IPUBOJAT K MOBBIIIEHHOW CKOPOCTH pacnaja 3TaHoja, TEM CaMbIM, YCKOPSIS yAaJeHHe CupTa



W3 KpPOBU. DTO C OAHOM CTOPOHBI MPUBOAUT K CHIXKEHHIO PHUCKA aJKOTOJIBHOW 3aBUCHUMOCTH,
CHIDKEHHUIO PUCKA OHKOJIOTUYECKUX 3a00JIC€BAHMI roplia U MUIIEBO/IA, C APYTroi CTOPOHBI YCUITUBACT
MMOXMEJIBHBIN CHHJIPOM Y CHIDKAET JKEITaHHUE YIIOTPEONISTh aTKOTOJb.

Gene: ADH1B enscooono196616

Description alcohol dehydrogenase 1B (class 1), beta polypeptide [Source:HGNC Symbol;Acc:HGNC:250 &
Gene Synonyms ADH2
Location Chromosome 4: 99 304 971-99 352 760 reverse strand

GRCh38:CM000666.2

About this gene This gene has 7 transcripts (splice variants), 362 orth es, 17 paralogues and is associated with 1 ph

Transcripts Show transcript table

C IIOMOIIIBIO I/I306pa}KCHI/Iﬂ OTBETHTEC Ha CICAYIOHIUEC BOIIPOCHI:

1. Onpenenurte NpOTSHKEHHOCT reHa (B M.H.)

2. VKa)KuTe XpOMOCOMHYIO JTOKaTH3ALUIO

OTtBert:

1. Onpenenure NpoOTsHKEHHOCTH reHa (B M.H.) 47 789 n.H.

2. VKa)KuTe XpOMOCOMHYIO JIOKAJIM3alMI0  XpoMocoMa 4

4. Cnucok TeM pedepaToB ¢ opopmiIeHHEM NPE3EHTAIHUI (8 n0IHOM 0Obeme):

SARS-COV?2: renernueckoe pazHooOpasue, 3BOIOIHS, pacCIpOCTPaHEHUE
BupycHusiii renatut C: 3BOMIONMS SMHIEMHUUECKOT0 MPOLiecca, SBOJIIOLUS BUPYyCa
COVID-19: sBomtouus nanaemuu B Poccun

BUY: monexynsipHO-reHeTHYecKast AMarHOCTUKA U IPOQUIaKTHKA

Bupycel rpunma: reHeTudeckoe pasHoo0pasre U MOJIEKYISIpHas BOJFOLIUS
dopMHpOoBaHUE MOMYIALMOHHOTO FeHO(OH/ 1A MOTEHIIUAIBHO YTPOKAIOLINX
06100€30MacHOCTH 300HO3HBIX BUPYCOB

7. AxTyanbHbIe TOX0/Ibl K aHAJIM3y BUPYCHBIX TEHOMOB B MHTEpecax 0M00e3011acCHOCTH

SR S e



JIucet n3menenui u nonojanenuid PI1

JlononmHeHUs ¥ U3MEHEHHS B pabodel mporpaMme AUCIUIUIMHBI Ha 2025 - 2026 y4eOHBIN
roJ.

. . PII aktyanu3upoBaHa Ha 3acefanuu Kadeapbi:
Ilepeyennb 10MOTHEHUIT U U3MEHEHUIA,

BHECEHHBIX B pado4uyo nporpaMmy Jara Homep NMPOTOKOJIA 3acelaHus
kadeapbl




