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@OH/ OIICHOYHBIX CPEJCTB M0 TUCHUILTHHE «MOJIEKYIIPHO T€HETUYECKHE METO/IbI UCCIICAOBAHMS)
COCTaBJICH B COOTBETCTBUHM C (heepaibHBIM TOCYAApPCTBEHHBIM 00pa30BaTebHBIM CTAHAAPTOM 10
cneuuanbHOCTH opauHarypel 32.08.15 MenunuHckass MHKPOOHMONIOTHS, YTBEP)KICHHBIM IPHKA30M
Muno6puaayku Poccum Ne 1230 ot 13 nmexabps 2021, u ¢ yuetom TpeOGoBaHMil Mpod)ecCHOHATBLHOTO
crangapra "CrneuuanucT B B 00JaCTH MEIUIMHCKOM MHKpPOOMONOTHH", YTBEP>KIACHHOTO IPHUKA30M

Muntpyna Poccun Ne 3841 ot 8 urons 2021 rona.
@DOH/J OLIEHOYHBIX CPEJCTB COCTABJIEH:

DdOUO JIOJDKHOCTh y4. 3BaHUE y4. CTENIEHb
Bopomununa 3aBemyronuii kKageapsl MEIUIIUMHCKOMI JIOLIEHT JIOKTOp MEAMIMHCKUX
Exarepuna MUKPOOUOJIOTUU U KIMHHUYECKOM HayK
CepreeBHa 71a00paTOPHOM TMarHOCTUKU
[Bupenko Cepreii [Tpodeccop kadeapbl MEAUITTHCKOM npodeccop JIOKTOp MEAUIIMHCKUX
BacuibeBnu MUKPOOHOJIOTUU M KITMHHYECKON HayK
71a00paTOPHOM TUATHOCTHKHU
3opuukoB Jlanwmna JlotieHT Kadeapbl METUITTHCKON JIOLIEHT Kangunar
JleonnioBu4 MHUKPOOUOJIOTUN U KIMHHYECKOM MEAUIUHCKUX HayK
71a00paTOPHON TMarHOCTUKH
CepreeB Anekcanap npodeccop npocdeccop JIOKTOp MEAUIIMHCKUX
I'puropbeBuy HayK
CemeHoB [Tpodeccop, aupekrop dheaepaabHOTO JIOKTOp MEAUIIMHCKUX
Anexkcannp Hay4HO-HMCCJIE0BAaTEIbCKOTO HHCTUTYTA HayK
Biiagumuposuy BUPYCHBIX HHpeKuuit «Bupom»
PocnorpeOnaazopa
JIutycoB Huxkonaii npodeccop kadeapbl MeTUIIMHCKON npocdeccop JIOKTOp MEAMIIMHCKUX
BacunbeBuu MHUKPOOUOJIOTUY U KIMHHYECKOM HayK
71a060paTOPHOM TUATHOCTHKHU
Boponuna JI1000Bb npodeccop kadeapsl MEAULIUHCKOM JIOLIEHT JIOKTOp MEAUIIMHCKUX
I'puropseBHa MUKpPOOHOJIOTUN U KIMHUYECKOM HayK
71ab0paTOPHOM TUATHOCTHKHU

doHn oOLEHOYHBIX
coo011ecTna.
PenieHseHThI:

CPEICTB OAOOpEH MpeACTaBUTEISIMU

AKaACMHUYCCKOIO H HpO(l)eCCI/IOHaJIBHOFO

TyiirynoB Mapcens MapatoBuy, A.M.H., 3aBeQyIOIIUNA Kadenpod MHKpOOHOIOTMH, BHPYCOJIOTMH H
nmmyHosnorun ®I'bOY BO «bamkupcknii TocynapcTBEHHbI MEIULMHCKAN YHUBEPCUTET» MMUH3IpaBa
Poccun

KouneBa Haranbst AnekcanapoBHA, INIaBHBIA BHEIUTATHBIM CIEIMAIMCT O MEIUIIMHCKOM MUKPOOHOIOTUU
M3 PO no Yp®O, nauansuuk otena gaboparoproit nuarnoctuku ['AY3 CO OKb

®DoHJT OIIEHOYHBIX CPEICTB OOCYKJIEH U 0JI0OpEH:

- Ha 3acefaHuM Kadenpbl MEAUIIMHCKON MHUKPOOHMONOTHH U KIMHUYECKOH J1abopaTopHOl NHarHOCTUKH
(mpoTokoi Ne 6 ot 03.03.2024r.)

- METOIMYECKOM KOMUCCHEH CrenaIbHOCTeH opanHaTypsl (mpotokost Ne 4 ot 06.03.2024 1)



1. Konudukarop

CTpyKTypUpOBaHHBIA TNEepeYeHh OOBEKTOB OIEHWBAHMS — 3HAHWM, YMEHWW, HaBBIKOB, YYHTHIBAIOIIHMA
tpebosanuss ®I'OC u I1C, npencrasieH B Tabmauie:

Junakrtuyeckas KonTpomupyembie 3YH, HanpasieHHble Ha pOpMUPOBAHHE KOMIESTECHITHHA
equauna (JIE) 3HaTh YMeTh Baanerb
JE1 | Opranuszanus ITpuHIMIIBL CocraBuTh wiad | Berbop ananuTHyeckux
naboparopuu OpraHu3aIuu [IIIP | pa3merenus CHUCTEM TSt
MOJICKYJISIPHO- | JTabopaTopuu C | 00OpYIOBaHMS U TIOTOKOB | 00ECTICUCHHUSI
OMOJOTMYECKUX | TEXHOJIOTHEN Ouomarepuana B | BBIIIOJIHEHUS
METOJIOB. CEKBEHUPOBAHMS, J1a00paTopHsIX MOJIEKYJISIPHO-
OcHOBHbIE LIUTOT€HETUYECKON COOTBETCTBYIOLLETO OHMOIOrMYeCKHUX
TpeboBaHusl U | Jaboparopuu nipouist METOJIOB
HOpPMaTUBHAs
JIOKyMEHTaIUS
YK-1, OIIK-
456 TIIK-1,2
B/03.8
JE2 | Buasr Mertonr! BeIIEIIEHUS U BriOpare anexBarsbiii | KoHcynbTupoBanus
MOJIEKYJISIPHO- | OYMCTKU HYKJIEMHOBBIX | METOJl  MOJIEKYJSPHOM | JiealluX Bpadyel Mo
TEHETUYECKUX KHCJIOT. ounonoruu JUIsL | BOIIpOCcaM MPUMEHEHHUS
METOJIOB CexBennpoBanue JIHK, | nuarnoctuku MOJIEKYJISIPHO-
[IpeananuTuka. | THOpUAM3AIIHS 3a0oseBaHus OMOJIOTUYECKHUX
AHanuTuka. HYKJIEMHOBBIX KHCIIOT, METOJIOB
VYK-1, OIIK- | MLPA,
45,6 I1K-1,2 | IluToreHeTn4eCcKue
B/03.8 METO/IBI.
dnroopecueHTHas
rudpuan3anys in situ
Buasr metomos IIL[P
JAE3 | MonekynspHo- | Mecto  moekynsipHo- | CocTaBUTh IJIaH | HABBIKAMM  TPAKTOBKH
reHeTHYeCKas TEHETUYECKUX METOMOB | JJabOpaTOpHOTO pe3yabTaToB c
JMAarHOCTHKA, @ | B JUArHOCTHKE: MCCJIeI0BaHUs bopMyIHPOBKOIA
nHpexnmonueix | BUY. BupycHbIX | TaIUEHTOB HKCXOAsA W3 | 3aKIIOYEHUS "
3a005eBaHUN y | TeMaTUTOB. I'epniec- | 3HanMit NaTOreHe3a | peKOMEHJAUsIMUA 110
JeTen u BUPYCHBIX HH(peKIMil. | 3a0oneBaHus, 3HAHUH | JaTbHEHIIEMY
B3POCIBIX [TanminoMoBupycHbIe | Haubomee nabopaTtopHOMY
YK-1, OIIK- MH(EKINH. JUarHOCTHUYECKH o0cre10BaHHIO
45,6 IIK-1,2 YporenurtanbHbIN 3HAYUMBIX
B/03.8 MHKOTLIIAM303. J1a00paTOPHBIX
YporeHuTanbHbIi roKasaresuen IS
ypeamiasmo3.  MecTo | JaHHOW HO30J0THH WIIH
MonekynsipHo- MAaTOJIOTUYECKOTO
TEHETUYECKUX METOIOB | COCTOSIHUS,
B JIMaATHOCTUKE U | COBPEMEHHBIX
JIeYeHUH TyOepKyliesa, | alrTOpUTMOB
KJICIIEBOTO JUAarHOCTUKU
sHIeanmuTa W J1aiiM- | 3a00JIEBaHUI W HMCXOIs
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Ooppenmnosa, MHGOEKIMH | U3~ TEXHOJIOTUYECKUX
Yy UMMYHOAC(PUIUTHBIX | BO3SMOXKHOCTEN
NAIMEHTOB naboparopuu
JE4 | MonekynspHo - | meronsl HLA- CocraButh IJIaH | HABBIKAMM ~ TPAKTOBKH
reHeTUYeCcKas TUTIUPOBAHUS JJIs1 1ab0opaTopHOTrO pe3yabTaToB c
JIMarHOCTHKA no10opa JOHOPOB U UCCJIeI0BAHUS (bOopMyITHPOBKOIA
HEeUH(EKUUOHH | AUAarHOCTHKU MAIMEHTOB HCXOIs U3 | 3aKJIIOYEHUs u
BIX 3a00J1€BaHUMN. 3HAHUU MaTOreHe3a | PeKOMEHIALUsIMU o
3a00yIeBaHU I MounekynspHo- 3a00eBaHus, 3HAHUM | TaJIbHEHIIEMY
VYK-1, OIIK- TFEeHETUYECKHE MapKepel | Haubosee naboparopHOMY
45,6 I1K-1,2 B OHKOJIOTUH TUAarHOCTUYECKHU 00CIeI0BaHUIO
B/03.8 3HAYUMBIX
71a00paTOPHBIX
IoKa3aresuen JUTS
JAHHOW HO30JIOTHH WU
[1aTOJIOTMYECKOTO
COCTOSTHUS,
COBPEMEHHBIX
aJITOPUTMOB
JUAarHOCTHKHU
3a00NIeBaHUN W HMCXONA
U3  TEXHOJOTUYECKHX
BO3MOKHOCTEHN
naboparopuu

HaBbiku kak cocrapistomniye 3nemMenTsl | OOpa3oBarenbHble  TexHosoruw, | CpeactBa U crnocod
KOHKPETHOM  KOMIEeTeHIMH  (3a7aya | MO3BOJIAIOIIME BIIAJETh HABBIKOM | OILICHWBAHUS HaBbIKa
JTUCITUATIITUHBI ) u Tpebyembie
npo¢eCCHOHAIBHBIM CTaHAPTOM
O0600menHas TpynoBas pyHkuus - koa B

BeimonHenue, opraHuzanMs W aHaJUTHYecKoe oOecneyeHue KIMHUYECKUX —J1abOpaTOpHBIX
UCCIICIOBAHUN YETBEPTON KATETOPHH CIIOKHOCTH, KOHCYJIBTHPOBAHHE MEIUIIMHCKHX PAaOOTHUKOB H
NalMEeHTOB

TpynoBas pynkuus B/03.8 Pemenne curyanuoHHslx 3aaad, | O0s:3aTenpHas
Beinonnenue KJIIMHUYECKUX | aHaJIu3 UCTOPUI 00JIe3HH, | IEMOHCTpALUsl HaBbIKA
1a00paTOPHBIX WCCJIEIOBAHUY | y4acTHE B KOHCUIIMyMax B XOA€ TEKyled u
4EeTBEPTOU KaTeropuu CI0KHOCTH MIPOMEXKYTOUHON
HaBbik arTecTalnuu o
DopMyIUpPOBKU JMarHOCTHYECKOTO JUCLUIINHE
3aKITFOYEHUS 1o pe3yibTratam

MOJIEKYJISIPHO-TEHETUYECKUX METOJIOB

2. ATTeCTAlMOHHbIE MATEPHAJIBI ISl TPOBEACHUS MPOMEKYTOYHOW aTTeCTallMd BKJIIOYAIOT B ceOs
MepEUYeHb BOMPOCOB JIJISi CAMOCTOSITEIFHON TMOATOTOBKUA OPJAMHATOPA M BOMPOCOB OmietoB (15 Oumieros,
T0 JIBa BOTIpoca B Ouiere).



2.1. Borpocsl IJIs CaMOCTOSITEJILHOI MOATOTOBKH OPANHATOPA

1. Crpyxrypa IHK, PHK u xpomocom

2. Merto/ibl BeIJIETICHUS U OYUCTKHU HYKJIEMHOBBIX KuciaoT. CexkBenupoBanue JJHK, Cayzepn

3. Hozepn rubpuauzanus HyKJIEMHOBBIX Kuciaot, MLPA

4, [{uToreHeTnuyeCcKue METOIbI.

5. ®drroopeciieHTHas THOpUAn3aIus in situ.

6. CpaBHUTEIbHAS TCHOMHAS THOPUIU3ALNS

7. buonornueckue 4l

8. Oransl [11[P-ananuza. TpeGoBaHus K B3SATHIO, TPAHCTIOPTUPOBKE M XPAHEHUIO OMOJIOTHYECKUX
o0pasIos

9. [Tpunnumner opranuzanuu [11IP ma6oparopun

10.  TlIpaBoBas 6a3a opranu3zanuu u padotsr [IL[P-naboparopun

11. Pa3zHOBUAHOCTH MOTMMEPA3HON IIEMTHON peaKIuu

12. TP c gerekmueii renb-3mekTpodope3om

13. ITLP B pexxuMe peaabHOTO BPEMEHHU

14. MonekynspHo-renernueckoe HLA-TunupoBanue

15. MonekynsipHasi OHKOJIOTHH U OHKoremarosnorus. [lepBudHas quarHocTika M OlleHKa OTBETa
OITyXOJIM Ha TEPAITUIO

16. Muxkpoopranusmsl [1I-1V rpynner narorennoctu. [Ipasuna paboTbl.

17. BUY.

18.  BupycHble renaTursbl.

19.  T'epnec-Bupycusle nHpekuu. BHyTpuyTpoOHBIE HH(EKINN

20. [TanmimoMoBupycHbIe UHGEKINN

21.  VYporeHWTaIbHBIA MHKOILIAM303.

22. VYporeHuTanbHbIN ypeariasmos

23.  Poib yCIIOBHO-ITATOTeHHONW MUKPODIOPHI B 32a00JIEBAHUSAX YPOTCHUTAILHOTO TPAKTA Y MYKYHUH U
KCHILUH.

24.  Mecro I11IP B tarHocTrKe U JICUCHUH TyOepKyIie3a.

25. [TLP auarHocTHKa KJIemeBoro sHIedannTa u JaiM-0oppenuosa.

26.  Uuadexnuu y UMMYHOAC(UIIUTHBIX MTAIUSHTOB

27.  OpHoHykJeoTHIHbIE TonuMop¢u3Msbl. [Touck reHoB u anenei Ha ypoBHe reHoma (GWAS),
ACCOITMUPOBAHHBIX C MOBBIIICHHBIM PUCKOM Pa3BUTHS MYJIBTH(PAKTOPHBIX 3a00ieBanuii. [ eHeTHIeCKUit
MacHopT.

28.  TpombOodmimy — MecTo MOJIEKYIIIPHO-TEHETUIECKIX METOIOB HcciieoBanms. Kapauorenernka.
CropTvBHas TeHETHKA.

29.  MonekynaspHO-TeHETHUECKas TMarHOCTHKA HACIIEICTBEHHBIX 3a00IeBaHUI

2.2. buiersl

buner 1

Crpyxrypa IHK, PHK, xpomocom.

2. MonexynsipHO-TeHeTUYeCKasi AMArHOCTHKA HACTIEICTBEHHBIX 3a00IeBaHUI

=

buner 2
MeTo/b1 BBIZICTICHUS! M OYUCTKHA HYKJIEMHOBBIX KUCIIOT.
2. TpoMOoduInu — MECTO MONEKYASIPHO-TEHETHIECKIUX METOJOB UCCIIETOBAHMSL.

=

buner 3
Hozepn rubpuanzanmsi HykJIenHOBBIX KuciaoT, MLPA.
2. OpnonykneoTuansle monumopdusmsl. [lorck reHoB u amneneii Ha ypoBHe reHoMa (GWAS),

=

5



=

=

=

=

=

=

=

=

=

=

aCCOIIMMPOBAHHBIX C TIOBBIIICHHBIM PUCKOM Pa3BUTHS MYIbTH(PAKTOPHBIX 3a00JI€BaHUH.
I'eneTnueckuii macmopr.

buner 4
[{uToreHeTHYECKUE METOIBI.
[TIP nuarnocTuka KJemeBoro HIedanuTa u JaimM-ooppennosa

buner 5
®drroopeciieHTHas THOpUAn3aIus in situ.
Mecro [P B quarHocTHKe ¥ JIeUEHUU TyOepKyie3a

buner 6

CpaBHUTEIbHAS TCHOMHAs THOPH U3,

POJ'IB MOJIeKy.HHpHO-FeHeTI/I‘-IeCKI/IX METOIOB B JTUATrHOCTUKE 3a6OJIeBaHI/I$IX ypOFeHI/ITaJIBHOI‘O
TpaKTa y MY>KYMH ¥ YKCHIIMH, BEI3BAHHBIX YCIOBHO-TIATOTCHHON MUKPODIOpOit

buner 7
buonoruueckue 4umbl.
VYporenuTanpHblil ypeamiazMo3. MecTo MOJEKyIIpHO-TEHETUYECKUX METOJI0B B JUATrHOCTUKE

buner 8

Oranel [11[P-ananu3za. TpeboBanust K B3ATHIO, TPAHCIIOPTUPOBKE U XPAHEHUIO OMOJIOTUYECKUX
00pasIoB.

VYporenuranbHelil ypeariazmo3. Mecto MoJIEKyIIpHO-T€HETUYECKUX METOJIOB B INArHOCTUKE

buner 9
[Tpunnumne! opranuzanuu [11IP maboparopun.
YporeHuTanbHblii MUKOIUIaM303. MecTO MOJIEKYJIIPHO-TEHETUYECKUX METO0B B JUArHOCTHUKE

buner 10
ITpaBoBas 6a3a opranuzauuu 1 padotsl [1L[P-naboparopun.
[TanunnomoBupycHble HHGEKINHA. MeCTO MOJIEKYISIPHO-TEHETUUECKUX METO/I0B B IMATHOCTHUKE

buier 11
Pa3HOBUAHOCTH MTONMMMEPA3HOM LIETHOM PEAKLUH.
I'epniec-BupycHble uHGeKknu. BHyTpuyTpoOHbIE HHPEKIUN

buner 12
[TLIP ¢ nerexuueil renp-31eKTpodope3om.
BupycHsbie renatutsl. MecTO MOJEKYISIPHO-TEHETUYECKUX METOJIOB B JUATHOCTHKE

burer 13
IIIIP B pexxuMe peanbHOIrO BPEMEHH.
Nndexkuus BUY. Mecto MOneKynIpHO-TEHETUYECKUX METO/IOB B IMarHOCTUKE

buner 14
MornekynsipHO-TeHeTHYeCKHEe METObl TUMHUpPOBaHMs cucteMbl HLA.
I11-IV rpynnst narorenHoctu. [IpaBuiia paboTsl.



buner 15

1. MonekynspHas OHKOJIOTHsI B OHKOTeMaToJiorus. [lepBuuHas TuarHoCTHKa M OIIEHKA OTBETA
OIYXOJIM Ha TepaIuio.

2. Cexsenupoanne JJHK. Metonapl, MecTo B TMarHOCTHKE.

3.TexHOI0TMH U KPUTEPUU OLIEHHBAHUS

[IpenopaBarens mpu MOMOLIM ONpoca, coOeceloBaHUS 10 OuiieTaM OICHUBAECT TEOPETUUYECKYIO
MOJTOTOBKY OpAMHATOPA.

Pesynbrar onieHUBaeTCs KakK «3a4T€HO» HITH «HE 3a4TEHOY

He 3auTeno

OrtcyTcTBUE OTBeTa JIMOO aOCOJMIOTHO HEBEPHOE H3JIOKEHHWE MaTepHalia MO IMOCTaBJICHHOMY BOIIPOCY
ousera u/mim abCONIOTHO HEBEPHOE PEIICHNE CUTYAllMOHHOH 3a1a4u

3aurteHo

VY1oBIIETBOPUTETHHO

OpauHaTOp NEMOHCTPUPYET 3HAHWUE W MOHWMAHHE OCHOBHBIX TTOJIOKEHHH H3y4aeMON TEMBI, OJHAKO
Marepuan M3J0XKEH HEMOJIHO, [OIMYIIeHbl CYyIIECTBEHHBIE OIIMOKH, HEJOCTaTOYHO JI0KA3aTEIbHO
00OCHOBAHBI CYXKICHHUS, HE MOXKET MIPUBECTHU MPUMEPHI U3 yueOHoro Marepuana. OTBeT chopMynupoBaH ¢
MTOMOIIbIO HABOASIIIKUX BOIIPOCOB MPEMOAABATENS.

Xopo1o

W3ydeHHbIl Marepuan W3JI0XKEH IMOJHO, JAaHbl MPaBUIBHBIE ONPEICIICHUS MOHSATHH, HO JOMYIIEHBI
HECYIIECTBEHHBIC OIIMOKH WJIM HETOYHOCTH, KOTOpPBIE OOYYArOIIMICS MCHPABISIET CAMOCTOSITEIBHO MPH
KOPPEKIIMH CO CTOPOHBI TperojaBarelisi, IOpU OSTOM HUMEETCs TMOHMMaHUE Marepuana, JalTcs
00OCHOBAHHBIC CYXICHHS, MPUBOAATCA TNPUMEPHl M3 Yy4eOHOro Marepualia W/WIA CaMOCTOSTEIHHO
COCTaBJICHHbBIC

Otnuuno

W3ydeHHbIil MaTepuan W3JIOKEH IOJHO, B JIOTMYECKOH IOCIeq0BaTeIbHOCTH, JaHbl MpaBUJIbHBIC
OTIpeNIeNIeHUs] TIOHITUH, OpPAMHATOP JEMOHCTPHPYET IOHMMaHUEe Marepuaia, OOOCHOBBIBAET CBOM
CY’KJIEHHsI, IPUBOJIS MPUMEPHI U3 Yy4eOHOTO MaTepuaa U/ caMOCTOSTENIbHO COCTABJICHHBIE



