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@DOH OIICHOYHBIX CPEJCTB MO TUCHUILTHHE «MOJIEKYIIPHO TeHETUYECKHE METO/IBI MCCIICIOBAHMSD)
COCTaBJICH B COOTBETCTBUHM C (peepaibHBIM TOCYAAPCTBEHHBIM 0O0pa30BaTebHBIM CTAHAAPTOM 10
cneuuanbHoCTH opauHarypel 32.08.15 MenunuHckass MHKPOOHONIOTHS, YTBEP)KICHHBIM IPHKA30M
Muno6puaayku Poccum Ne 1230 ot 13 nmexabps 2021, u ¢ yuetoM TpeOGoBaHMi MpodeCcCHOHATBLHOTO
crangapra "Crneuuanuct B B 00JAaCTH MEIUIIMHCKOM MHKpPOOWONOTHH", YTBEP>KACHHOTO IPHUKA30M

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

[0)4(0) JIOJDKHOCTh y4. 3BaHUE y4. CTENIEHb
Bopomununa 3aBenyronuii kKageapbl METUIIMHCKOM podeccop JIOKTOp MEOUIIMHCKHUX
Exarepuna MHUKPOOUOJIOTUN U KIMHHUYECKOM HayK
CepreeBHa 71a00paTOPHOM TMarHOCTUKU
[IBupenko Cepreii [Tpodeccop kadeapbl MEAUITTHCKOM npodeccop JIOKTOp METUIIMHCKUX
BacuibeBuy MUKPOOHOJIOTUU M KITMHHYECKON HayK
71a00paTOPHOM TUATHOCTHKHU
3opHukoB [lanuia JlotieHT Kadeapbl MEAUITUHCKOM JOLICHT Kangunar
JleonunoBuY MUKPOOHOJIOTHN U KITMHHYECKOM MEIUIIUHCKUX HAYK
71a00paTOPHOM TMarHOCTHKU
CepreeB Asekcanap npodeccop npodeccop | JOKTOp MEIUIIMHCKUX
['puropbeBuu HayK
CemeHnoB [Tpodeccop, nupekrop denepanbHOTO JIOKTOp METUITMHCKHIX
Anekcanzp Hay4YHO-HUCCIIEA0BATEIbCKOTO HHCTUTYTA HayK
Biragumuposuy BUPYCHBIX HHpEKIH «Bupom»
PocnorpebHanzopa
JIutycoB Huxkonai npodeccop kadeapbl MeTUIIMHCKON npocdeccop JIOKTOp MEIUIIMHCKHUX
BacunbeBuu MUKPOOUOJIOTUN U KIMHHYECKOM HayK
71a00paTOPHOM TMarHOCTHKU
Boponuna JI1060Bb npodeccop kadeapbl MeTULIUHCKON JIOLIEHT JIloxTOp MEIUIMHCKHUX
I'puropseBHa MUKpPOOHOJIOTUN U KIMHUYECKOM HayK
1a060paTOPHOM TUATHOCTHKHU

doHn oOLEHOYHBIX
coo011ecTna.
PenieHseHThI:

CPEICTB OAOOpEH MpeACTaBUTEISIMU

AKaACMHUYCCKOIO H HpO(l)eCCI/IOHaJIBHOFO

TyiirynoB Mapcens MaparoBuu, A.M.H., 3aBeIylolIMi Kadeapoill MHKpPOOHOJOTHH, BUPYCOJOTHUU U
ummyHosnorun ®I'bOY BO «bamkupcknii rocynapcTBEHHbI MEIULIMHCKAN YHUBEPCUTET» MMUH3IpaBa
Poccun

KouneBa Haranbst AnekcanpoBHa, INIaBHbIM BHEIITATHBIM CIIEIIMATUCT MO0 MEAUIMHCKON MUKPOOHUOIOTHH
M3 P® no Yp®O, nauansHuk otAena jaboparopHoit nuarnoctuku 'AY3 CO O/IKb

PaGouast nporpamMma JUCIUIUIMHBI 00CYXJIeHa 1 0100peHa:

- Ha 3aceJaHuM Kadeapbl METUIIMHCKOW MHUKPOOMOJIIOTUM U KIMHUYECKOH Ja00paTopHOW AMArHOCTHKHU
(mpotokon Ne 1ot 16.01.2025.)

- METOJJMYECKOI KOMHCCHEH CIIelaIbHOCTeH opArHATYyphl (poTokon Ne5 ot 07.05.2025r.)



1. Konu¢ukarop

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

Junakrtuyeckas KonTpomupyembie 3YH, HanpasieHHble Ha pOpMUPOBAHHE KOMIECTECHITHHA

equauna (JE) 3Harthb YMmerb Baaners
(popmynupoBka (popmynupoBka (popmynupoBKa HaBbIKa
3HaHUS W yKa3aHWe | yMEHHsA W  yKasaHue | u ykazanue [1K-, YK-)
I1K-, YK-) I1K-, YK-)

HE1 | Opranuzanus [TpuHIMTIBI CocraBuTh wiad | Beibop anamuTHyeckux
naboparopuu OpraHu3alLuu [IIIP | pa3merenus CHCTEM pInIE:
MOJIEKYJISIpHO- | JabopaTopuu c | 00OpyIOBaHMS U TIOTOKOB | 0OeCTIeYeHHUSI
OMOJIOTUUECKUX | TEXHOJIOTHEH Oouomarepuaia B | BBIIIOJIHEHUS
METOJIOB. CEKBEHUPOBAHMS, J1a0b0paTopHsIX MOJIEKYJISIPHO-
OcHOBHbIE UTOT€HETUYECKOM COOTBETCTBYIOIIETO OHMOJIOTHUECKHUX
TpeOoBaHUsI | | Taboparopuu npoduIst METOJIOB
HOpMaTHUBHAs
JIOKyMEHTaluUs
VYK-1, OIIK-

456 IIK-1,2
B/03.8

JE2 | Bugsl MeTtonbl BEIZICIICHUS U BreiObpars  anexBatHbiil | KoHCynbTHpOBaHUS
MOJIEKYJISIPHO- | OYMCTKM HYKJICMHOBBIX | METOJl ~ MOJICKYJSIPHOM | JiealluX Bpade 1o
TE€HETUYECKUX KHCJIOT. ouonoruu JUIsl | BOIIpOocaM TNPUMEHEHHMS
METOZ0B CexBenupoBanue JJHK, | nuarnoctuku MOJIEKYJISIPHO-
[IpeananuTtuka. | ruOpuAM3AIML 3a0oneBaHus OMOIOrHYeCKHUX
AHanuTuka. HYKJIEMHOBBIX KHCIIOT, METOJIOB
VK-1, OIIK- | MLPA,

45,6 IIK-1,2 | [{luToreHeTHYECKHUE

B/03.8 METOIBL.
droopeceHTHas
rudpuan3aIms in situ
Buasr metonos I[P

HE3 | Monekynsipao- | Mecto  moekymsipHo- | CocTaBUTh IJIaH | HABBIKAMU  TPAaKTOBKH
reHeTuYecKas TEeHETUYECKUX METOJOB | TaOOpPaTOpHOTO pEe3yJIbTaToB c
JUAarHOCTHKA @ | B JUATrHOCTHKE: MCCIIeI0BAHUS bopMyITUpPOBKOI
uHpexkunonHsix | BUY. BupycHBIX | TaIMEHTOB HCXOAA W3 | 3aKIIOYEHUS "
3a005IeBaHUN y | TEMaTUTOB. I'epniec- | 3Hanwmit naToreHe3a | peKOMEHJAIUsIMUA 110
JeTen u BUPYCHBIX HH(QEKIui. | 3a007eBaHus, 3HAHUM | JanbHEHIIeMy
B3POCIIBIX [TanmimoMoBupycHble | HauboJee nabopaTtopHOMY
VK-1, OIIK- UH(DEKINH. IUarHOCTHYECKU 00CIIET0BAHUIO
45,6 [IK-1,2 YporeHuTanbHBIN 3HAYHUMBIX
B/03.8 MUKOIIIIaM303. 71a00paTOPHBIX

YporeHuTanbHbIi roKaszaresuen JUISt
ypeamasmo3.  MecTo | JaHHOW HO30J0THU WIIH
MomnexynsipHo- MaTOJIOrMYECKOTO
T€HETUYECKUX METOAOB | COCTOSIHUSI,
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B JUArHOCTHUKE u
JedeHnn TyOepKysesa,
KJICTLIEBOTO

sHIeamuTa W JIaliM-
O0oppenmnosa, nHpEKIHH

COBPEMEHHBIX
aJTOPUTMOB
JIHAarHOCTUKHU
3a00JIeBaHUN U HCXOIs
W3  TEXHOJOIMYCCKHX

Yy UMMYHOAC(PUIMTHBIX | BO3SMOXKHOCTEN
NAIMEHTOB naboparopuu
JE4 | MonekynspHo - | meronsl HLA- CocraButh IJIaH | HABBIKAMM ~ TPAKTOBKH
reHeTUYeCcKas TUTIUPOBAHUS JJIs1 1ab0paTopHOTO pe3yabTaToB c
JIMarHOCTUKA no1oopa JOHOPOB U MCCJIeI0BAHUS (hOopMYITHPOBKOIA
HEeUH(PEKUUOHH | AUarHOCTHKU MAIMEHTOB HCXOIs U3 | 3aKJIIOYEHUs u
BIX 3a00J1eBaHUN. 3HAHUU MaTOreHe3a | PeKOMEHJAUsIMU o
3a00sIeBaHU I MounekynspHo- 3a00eBaHus, 3HAHUN | TaJIbHEHIIEMY
YK-1, OIIK- TFEeHETUYECKHUE MapKephl | Hanbosee naboparopHOMY
456 I1K-1,2 B OHKOJIOTUU TUAarHOCTUYECKHU 00CIe10BaHUIO
B/03.8 3HAYUMBIX
71a00paTOPHBIX
IoKasaresuen JUTS
JTAHHOW HO30JIOTHH WIH
[1aTOJIOTMYECKOTO
COCTOSTHUS,
COBPEMEHHBIX
aJITOPUTMOB
JNAarHOCTHKHU

3a00JIeBaHUA U HCXOIS
A3  TEXHOJOTMYECKHUX

BO3MOXKHOCTEM

naboparopuu
HaBpiku kak cocramistomue aeMeHTsl | OO0pa3oBarenbHble  TexHooruy, | CpeactBa - cmoco0
KOHKPETHOM  KOMITeTEHIIMH  (3a7a4ya | MO3BOJSIOIINE BIAJCTh HABHIKOM | OLICHUBAHUS HABbIKa
JUCIUTINHBI ) u TpeOyeMble

HpO(l)eCCI/IOHaJ'ILHLIM CTaHAapTOM

O06o61mennas Tpynopas GpyHkuus - kox B

Brimonnenue,

opraHu3anusa  H"

AHAJIUTUYCCKOC

obecnieueHue

KIIMHUYCCKUX

1a00paTOPHBIX

I/ICCJ'ICI[OBaHI/Iﬁ ‘ICTBCpTOfI KaTeropruun CJIOKHOCTH, KOHCYJIBTUPOBAHHUEC MCIUIMHCKHUX pa6OTHI/IKOB u

HalMEeHTOB
TpynoBasi pynkuus B/03.8

Bremonaenune KIMHAYECKHUX | aHAJIN3
1a00paTOPHBIX UCCIIEIOBaHUN
YEeTBEPTOH KaTerOPHH CI0KHOCTH

Haspbix

DopMyITHPOBKU JIMarHOCTUIECKOTO
3aKJIFOUEHUS o pe3ysbTaram

MOJICKYJIIPHO-TCHETUYCCKHUX METOJ0OB

Pemienue CUTyallUOHHBIX 3aJa4,

HCTOpUI 00Je3HH,

y4aCTueC B KOHCUJIIMYMax

Oo0s3arenpHas
JIEMOHCTpAIMsI HaBbIKa

B XOIE TEKylleW U
MIPOMEKYTOYHOMN
arrecTauuu o
JUCLUTIIINHE




2. ATTecTalMOHHBIE MaTepHAJbI Ui MPOBEACHUS TPOMEKYTOUYHOW aTTECTAIlMH BKIIOYAIOT B ceOs
MepPEeYeHb BOMPOCOB JIJIsi CAMOCTOSITEIbHON MOATOTOBKH OpJAMHATOpa M BOMPOCOB OmiieToB (15 OumeTos,
I10 JIBa BOIIpOCa B OMeTe).

2.1. Bonpocsl AJ1s1 cCAMOCTOSITE/IbHOI MOAT0TOBKH OPJIMHATOPA

1. Crpykrypa IHK, PHK u xpomocom

2. Mertobl BbIJIETICHHUS M OYUCTKY HYKJIEeMHOBBIX KUcIoT. CexkBenupoBanue JJHK, Cayzepn

3. Hozepu rubpuauzanus HykieuHOBBIX kuciaotr, MLPA

4, [{uToreHeTnyecKkrue METOABI.

S. OmroopecueHTHas THOpUAN3aIHs in situ.

6. CpaBHuTeNbHAA FeHOMHAs THOpUIU3aLUs

7. buonornueckue yurbl

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

9. [Tpuntumner opranuzanuu [11IP maboparopun

10.  TlIpaBoBas 6a3a opranu3zanuu u padotsl [1L[P-nmaboparopun

11.  Pa3HOBWAHOCTH MOJIMMEPA3HOH LIETTHON peakinu

12. TP ¢ nerekmueii renb-3mekTpodope3om

13. ITLP B pexxuMe peaabHOTO BPEMEHHU

14. MonekynspHo-renernueckoe HLA-TunupoBanue

15.  MonekynsipHasi OHKOJIOTHH U OHKorematosnorus. [lepBuyHasi TuarHocTUKa U OLlEHKa OTBETa
OIlyXOJI Ha Teparuo

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

17. BUY.

18.  BupycHble renaTursbl.

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

20.  IMTanumioMoBUpYCHbIE HHPEKIHH

21.  VYporeHWTaIbHBIN MHUKOIIJIAM303.

22.  VYporeHWTaJbHBIN ypearuiazmMo3

23.  Ponb ycroBHO-IaTOr€HHONW MUKPOQIIOPHI B 3200JI€BaHUSIX YPOTCHUTAIBHOTO TPAKTa Y MYXUUH U
KEHIIHH.

24.  Mecro I11IP B tarHocTHKe U JICICHUH TyOepKyIie3a.

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

26.  Wudexmun y IMMyHOIE(HUIIUTHBIX MTAlHEHTOB

27.  OpHoHykJeoTHIHbIE onuMop¢u3Msl. [Touck reHoB u anenei Ha ypoBHe reHoma (GWAS),
ACCOIIMMPOBAHHBIX C TIOBBIMIEHHBIM PUCKOM Pa3BUTHS MYJIbTH(PAKTOPHBIX 3a00eBaHmid. [ eHeTHUeCKuit
HacroprT.

28.  Tpombodwmimmn — MecTo MOJIEKYIIPHO-TEHETUIECKIX METOIOB HccienoBanms. Kapauoreneruka.
CrnopTHBHas T€HETHKA.

29.  MonekynaspHO-TeHETHYECKas TMarHOCTHKA HACIIEICTBEHHBIX 3a00IeBaHUI

2.2. buiersl

bumer 1

Crpyxrypa JHK, PHK, xpomocom.

2. MonexynsipHO-TeHeTUYEeCKasi AMArHOCTHKA HACTIEICTBEHHBIX 3a00IeBaHUI

=

buner 2
1. Mertoas! BeIJICTICHUSI U OYUCTKH HYKJIIEMHOBBIX KHCIIOT.
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TpombopmIMym — MeCTO MOJEKYIIPHO-TEHETUYECKIX METOJIOB UCCIIEIOBAHMUS.

buner 3

Hozepn rubpuauzanmsi HyKJIeMHOBBIX KuciaoT, MLPA.

OpnnonykineoTuaHble momuMopdu3mel. [lorck reHoB u ameneii Ha ypoBHe reHoMa (GWAS),
ACCOLIMMPOBAHHBIX C MOBBIIIEHHBIM PUCKOM Pa3BUTHUS MYIbTU(AKTOPHBIX 3a00ICBaHHIA.
['eneTnueckuii nacropr.

buner 4
[luToreHeTHYECKIE METO/IBI.
[TL[P quarHocTHKa KJIEMEBOro YHIehaInTa U JaiiM-0oppenno3a

buner 5
®drroopeciieHTHAs THOpUAn3aIus in situ.
Mecro I[P B quarHocTHKe U IeUEHUU TyOepKye3a

buier 6

CpaBHUTEIbHAS T€HOMHAs THOPHIU3AIIHS.

POJ'II) MOJIGKy.HSIpHO-FCHGTI/I‘IeCKI/IX MECTOO0B B JTUAIrHOCTHUKEC 3216OJ'ICB21HI/I$IX ypOFCHI/ITaJH)HOFO
TpaKTa y MY>KYMH ¥ KCHIIMH, BEI3BAHHBIX YCIOBHO-TIATOTCHHON MUKPODIOpOit

buner 7
buonoruueckue 4umbl.
VYporenuTtanpHblil ypeamiazMos3. MecTto MOJEKyIIpHO-TEHETUYECKUX METOJI0B B JUArHOCTUKE

buner 8

Oranel [11[P-ananu3a. TpeboBanust K B3ATHIO, TPAHCIIOPTUPOBKE U XPAHEHUIO OMOJIOTUYECKUX
00pasIoB.

VYporenuranbHbli ypearazMo3. MecTto MOJIEKyIIpHO-T€HETUYECKUX METOJIOB B IMArHOCTUKE

buner 9
[Tpuniuns! opranuzanuu [P naboparopun.
YpOoreHuTanbHbI MUKOIUIaM303. MEeCTO MOJEKYIIPHO-TEHETUYECKUX METOJOB B JUArHOCTHUKE

buner 10
ITpaBoBas 6a3a opranuzauuu u padotsl [1L[P-naboparopun.
[TanunnomoBupycHble HHGEKINHA. MeCTO MOJIEKYISIPHO-TEHETUUECKUX METO/I0OB B IMATHOCTHUKE

buier 11
Pa3HOBUAHOCTH MTONMMMEPA3HOM LIETHOM PEAKLUH.
['epniec-BupycHble uHbekunu. BHyTprnyTpoOHbIE HHPEKIUN

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

burner 13
[P B pexxuMe peanbHOrO BPEMEHH.
Undexkuus BUY. Mecto MOneKynsIpHO-TEHETUYECKUX METO/IOB B IMATHOCTUKE
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buner 14
MoutekynsipHO-TeHETUUECKUE METOJIbl TUMHUPOBaHUs cucteMbl HLA.
2. -1V rpynnet marorennoctu. [1paBuia paGoThl.

=

buner 15

1. MonekynspHasi OHKOJIOTUSI M OHKoremarosiorus. lleppuunas nuarHocTrka u olleHKa OTBETa
OIlyXOJI Ha TEPaIHIo.

2. CexsenupoBanue JJHK. Mertossl, MecTo B AMarHOCTHKE.

3. TexHOJIOTMH ¥ KPUTEPUU OLIEHUBAHMSI

[IperonaBarens mpH TMOMOINM ONpOCa, COOECeNOBaHUs IO OWIeTaM OLIEHUBAECT TEOPETUUYECKYIO
HOATOTOBKY OpJIMHATOpA.

Pesynprar olieHHBaeTCs KaK «3a4T€HO» WM « HE 3a4TEHO»

He 3auTeno

OtcyrcTBUe oTBeTa MO0 aOCOMIOTHO HEBEPHOE M3JIOKEHUE Marepuaja IO IOCTaBIEHHOMY BOIPOCY
Ounera u/mim abCOIIOTHO HEBEPHOE pellleHNe CUTYallMOHHOM 3a/1auu

3aurteHo

VYIOBIETBOPUTEIIBHO

OpauHarop JEMOHCTPUPYET 3HAHHE U IOHUMAHHE OCHOBHBIX IOJIOKEHUN H3y4yaeMOW TEMbl, OJIHAKO
Marepuans M3J0KEH HEMOJHO, JOMYIIEeHbl CYLIECTBEHHbIE OIIMOKM, HEAOCTaTOYHO JO0KAa3aTelbHO
00OCHOBAHBI CYXKICHHUS, HE MOXKET ITPUBECTHU MPUMEPHI U3 yueOHoro Marepuana. OTBeT chopMynupoBaH c
IIOMOIIBIO HABOJSALIMX BOIIPOCOB MPENOIABaTEs.

Xopo1o

W3yueHHblil MaTepuall H3JI0KEH IOJHO, JaHbl NPaBWIbHBIE OINpPENIEeNEeHUs MOHATHH, HO JOIMYILIEHbI
HECYIIECTBEHHBIC OIIMOKN WJIM HETOYHOCTH, KOTOpPBIE OOYYArOIIUICS MCHPABISIET CAMOCTOSITEIBHO MPH
KOPPEKLIMM CO CTOPOHBI MpernojaBareis, NpU ATOM HMeeTcs IOHMMaHHMe Marepuana, JaroTcs
00OCHOBAaHHbIE CYXXACHMS, NPUBOASTCS NPUMEpPhl U3 Y4YeOHOro Marepuana W/WIM CaMOCTOSITENBHO
COCTaBJICHHBIE

OTnuyHO

W3yueHHbIl Marepuana HW3J0XKEH IO0JIHO, B JIOTMUYECKOH IOCIEI0BaTeNbHOCTH, JlaHbl IpPaBUIIbHbIE
OTpe/eNICHUs] TOHATUH, OpAMHATOP JEMOHCTPUpPYET IOHMMaHHWE Marepuaia, OOOCHOBBIBAET CBOU
CY’KJI€HHsI, IPUBOJIS MPUMEPHI U3 Yy4eOHOTO MaTepuana U/ caMOCTOSTENIbHO COCTABJICHHBIE



