PEJEPANNBHOE NINOCYOAPCTBEHHOE BHOIXXKETHOE OBPA3OBATEJ/IbHOE
YUPEXIEHWE BbICLLUEIMO OBPA3OBAHNA
«POCTOBCKNN TOCYOJAPCTBEHHbBIVN MEAVNUNHCKUN YHUBEPCUTET»
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IOy BO PoctTTMY « oo» 20/~ r.
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OOMO/THUTEJIbHAA MPOD®PECCNOHAJIbHAA NMPOITPAMMA
MOBbILLUEHNA KBAJTNM®NKALLINI
CNeunannmcToB CO CPEAHUM MeAULUNHCKUM (hapmaLieBTUUYECKIM)
o6pa3oBaHMEM

«COBpeMeHHbIe UCCNeN0BaHNS B MeANLIMHCKON reHeTUKe»

M0 OCHOBHOI creynanbHOCTU: «JlabopaTopHasa AuarHoCTuKa»

TpypoemkocTb: 144 yacoB
dopma 0CBOEHUSA: O4YHad

[OKYMeHT 0 KBaNMUKaLmnmn: yaocToBepeHe 0 NOBbILLIEHNM KBaNnhuKaumnm

PocToB-Ha-[loHy, 2022



JononHuTtenoHasa npoeccmoHanbHas nporpaMmMa MoBbIWeHNsA KBanngukaumm
«COBpeMEeHHbIe MUCCejoBaHMA B MeAULMHCKON reHeTUKe» 06CyXeHa U ofobpeHa
Ha 3acefaHuM Kadegpbl remaronormm W TpaHcysuonormm (C Kypcom
KNMHNYECKON NabopaTOpHON ANArHOCTUKU, TEHETUKN U NabopaTOpPHOM FEHETUKM)
(haky/ibTeTa NOBbILEHNSA KBaU(pMKaLMUU MU NPOGeCCUOHANbHOMN Nepeno4roTOBKU
cneumannctos ®Ire0Y BO PocTIT MY MuH3gpasa Poccum.

MpoTtokon Ne 30 ot 21.06.2022r.

3aBefyoLmii Katheapon LLlatoxuH HO.B.

Mporpamma peKoMeHA0BaHa K YTBEPXK/AEHNIO PELEH3eHTaMK:

PeleH3eHTbI:

1. 3am. reHepansHoro gmpektopa PHMOW no Hayke,
PYKOBOAMTENb N1abopaTopumn «mM3yyeHUst naToreHesa 310Ka4yecTBEHHbIX
onyxonein», 4.6.H., npogeccop ®PpaHunsaHy E.M.

2 [NnaBHbIN Hay4YHbI COTPYAHUK NnabopaTopuu «M3yveHnUs natoreHesa
3/10KaYeCTBEHHbIX ONyxonen», 4.6.H., npogeccop MopowmnHckas N.A.



2. TNCT COIrMACOBAHINA

[O0NONHUTENbHOW NPoheccUoHanbHO NporpaMMbl MOBbILLIEHNS KBANUBUKaLUW
«COBpeMeHHble NCCNeAoBaHMs B MEAULMHCKON TeHeTUKe»

CPOK 0ocBOeHMA 144 akafeMMUYeCcKuUxX 4acos

COINMACOBAHO

[MpopekTop no
nocnegunioMHoOMY

«J1/ ' » ~4  20]r. BepesnHa 3./.
06pa3oBaHuto

[ekaH (hakynbTeTa NoBblLLEHNS
KBanuukaymn un
NpodeccnoHanbHon
nepenoaroToBKU CNeLnanmcToB

«cM»  £f1 20bl2r. BaganbaHy O.A.

HayanbHWK ynpaBneHus =
OpraHu3alnmn HenpepbIBHOTO

«JI/ » 201n2T. Mawkoga J1.B.
06pa3oBaHuA

3aBegyrowmii Kagegpon
«JV » 20yY r. LLlaToxuHKO.B.



JlonogHUTEIbHAS

mpodecCHOHATbHAS

nporpamMmma MOBBIIIICHUS

kBayukanun " COBpEMEHHbBIE UCCCA0OBAHNS B MEIAIIMHCKOM TeHETHKE " (Iajiee

- [IporpamMma) pazpaboTana pabodeit rpynmoit COTpy THUKOB KaePhl TeMaTOIOTHH
u TpaHcy3nogornd (C KypcoM KIMHHYECKOW JabopaTOpHON JTHArHOCTHKH,
TCHETHKH ¥ JTa00OpaTOPHOHN reHeTHKH) (paKysbTeTa MOBBIICHUS KBATM(DUKAITIN 1
mpoeCCHOHANIEHONM  TTepenoaroToBku  crenuanuctop ®I'BOY BO PoctI MY

Munzapasa Poccnn, 3asenyrommuii kadeapoii [llaroxun FO.B.

CocraB paboueit rpynibI:

NoNe damuins, ums,
0TYeCTBO

Yuyénas
cTereHb,
3BAHHE

3auumMaeMas A0JIKHOCTD

MecTo paGoThI

1 2

3

4

5

1. |Iaroxuu 10.B.

I.M.H.,
npodeccop

IIpodeccop kadenpor
reMaTOJIOTHH U
TpaHCPy3HOJOTHH (C
KypPCOM KJIMHUYECKOMN
naboparopHoit
IUAarHOCTHKH, T€HETUKH U
1abopaTOpPHON TeHETHUKH)
(dakynbpTeTa TMOBBIIIECHUS
KBaJMM(pHUKaIUU U
npodeccuoHanbHON
NePenoAroTOBKH
cneruanucros PI'bOY BO
PoctI'MY Munsapasa
Poccun

OI'bOY BO PoctI MY
Munsapasa Poccun

2. |Haropnasa I 1O.

K.M.H.,
JIOLICHT

JoueHT kadenpsr
reMaToJIOTHH U
TpaHcdy3uogoruu (¢
KypPCOM KJIMHUYECKOMN
naboparopHoOit
JMUAarHOCTUKU, TEHETUKH U
n1abopaToOpHON TeHETUKH)
(dakynpTeTa MOBBIIICHUS
KBaJMH(pHUKaIUU U
npodeccroHaNbHON
NePenoArOTOBKH
cneruanucros @I'OY BO
PoctI'MY Munsapasa
Poccun

OI'bOY BO PoctI'MVY
Munsapasa Poccun




I'noccapmii

JII1O - nonoaauTERHOE MPOdECCHOHAIEHOE 00Pa30BaHME;

OI'OC - OenepanbHBIA rOCYaPCTBEHHBIM 00pa30BaTeIbHbIN CTaHIAPT
I1C - npodeccruonanbHbIi CTaHAAPT

OT® - 0606menHas TpyaoBast QyHKITUS

T® - Tpynosas ¢pyHKIIHAS

[1K - mpodeccrnonambHas KOMIETCHITUS

JI3 - NeKuMOHHbIE 3aHATHS

C3 - ceMHUHapCKHE 3aHATHS,

I13 - mpakTHUeCcKHUEe 3aHATHS,

CP - camocTtosTenbHas padbora;

JNOT - nauctaHioHHbIE 00pPa30BaTEIbHBIEC TEXHOIOTHH,
30 - ’neKkTpoHHOE 00YUCHHUE;

ITA - mpomexyTouHas aTTecTalus;

HA - utoropas arrecTamnms;

VII - yueOHbI#i maH;

AC JITI10O - aBroMaTH3UpPOBAaHHAS CUCTEMA JOMOJHUTEIIFHOTO PO ECCHOHATBHOTO
00pa3oBaHMA.



KOMITIOHEHTbBI ITPOI'PAMMBI.

1. O6mas xapaxkrepuctuka [Iporpammsi.

1.1. HopmaruBHO-nipaBoBas OCHOBA pa3padOTKKU MPOrPaMMBbI.
1.2. Kareropun oOyJarommxcsi:

1.3. Lens peanrzaniu TPOrpaMMmBbi.

1.4. ITnanupyemMbie pe3ynabTaThl 00yUeHHU:

2. Conep:xanue IIporpamMmmbi.
2.1. YueOnsbiii mnan

2.2. Kamennapusiii yueOHBIH rpaduk.

2.3. Pabouue nporpaMmbl MOJTYJICH.

2.4, O1ieHKa Ka4eCTBA OCBOCHHUS MPOrPAMMBI.

2.4.1. ®opmbl TPOMEKYTOUHOU (TIPY HATMYWH) X UTOTOBON aTTECTALIUU.

2.4.2. lllkana u MOPSAAOK OLUEHKH CTEMEHH OCBOCHUS OOYYAIOIMMUCA YUE€OHOTO
marepuana [ I[porpammsi.

2.5. OneHouHbBIE MaTepHAIIbI.

3. OpranuzanuoHHo-neaarornueckue ycjaosus IlporpamMmmel.
3.1 MarepuajibHO-TEXHUUYECKHUE YCIIOBUSI.
3.2.YueOHo-MeTOoAMUeCKOe M HH(POPMAIIMOHHOE 00SCIICUCHHE .

3.3. KaagpoBbie ycioBus.



1. OBIIASA XAPAKTEPUCTUKA ITPOTI'PAMMBIL.
1.1. HopmaTuBHO-nnpaBoBasi ocHOBa pa3padotku IIporpamMmmsi.

-Oenepanbhbiii 3akoH 0T 29 aexadpa 2012 r. N 273-03 «O06 oOpazoBaHuu B
Poccuiickoit @enepanumy», ctaThs 76.

- [Ipukaz MunncrepcTsa 3apasooxpaneaus PO ot 10 pespans 2016 r. N 83n
"O6 yrBepxkaeHnn KpanudukarmoHHBIX TpeOOBaHWI K MEIWIHMHCKAM H
(hapmarieBTHIECKIM PAOOTHUKAM CO CPETHAM MEAUIIMHCKUAM | (DapMarieBTHICCKAM
oOpa3zoBaHuEM "

-ITpuka3z MunoOpuayku Poccuu ot 1 utosnisg 2013 r. N 499 «O6 yTBepxkaeHumn
[Topsinka opraHu3ali W OCYIICCTBICHUS 00pa30BaTEIbHON AEATEIBHOCTU TIO
JIOTIOTHUTEITBHBIM TTPO(ECCHOHATFHBIM P OTPaAMMaM.

-Ilpodeccnonanpubiii crangapt «Crnemmanuct B 00mactH jgabopaTopHO
JMATHOCTUKHA CO CPEIHUM METUITMHCKAM 00pa3oBaHHEeM» (YTBEPKACH MPHKA30M
MuHMCcTEPCTBA TPYAa U collMalibHOM 3amuThl Poccuiickoit ®eaepanuu ot 3 1urons
2020 roma N 473H., peructpanvionnsiii Homep 1338).

- ®I'OC CIIO mo cnermmansaoct 31.02.03 «JlabopaTopHas AMarHOCTHKA,
YTBEPKIAEHHBIA TpukazoM MuHuctepcTBa oOpa3oBaHusi U Hayku Poccuiickoit
®enepanuu ot 11.08.2014 r. Ne 970.

-Ilpukaz MuHHCTEpCTBA 3APABOOXPAHEHUS M COLMAJIBLHOIO Pa3BUTHS
Poccuiickoit ®enepaiuu ot 23 utogis 2010 r. N 5411 "OO0 yrBepxkaenun Equnoro
KBATH(PUKATIMOHHOTO CITPABOYHHKA JOHKHOCTEH PYKOBOJUTENICH, CIICITHANICTOB H
cnyxkamux, pasaen  "KpanmmdukarmmoHHBIE — XapaKTEPUCTHKH  JOJDKHOCTCH
paboTHUKOB B cdepe 3apaBooxpaHeHus" (peructpamnonubiii N 18247).

-JInnensus OenepanpHOii ciy:k0ObI O HAA30PY B cepe 00pa3zoBaHUs U HAYKH
Ha oOcCyllecTBIeHHe oOpa3oBatenbHol aAearenbHocTd DPI'BOY BO PoctIT MY
Munszapasa Poccun ot 22 urons 2017 r. N 2604,

1.2. Kateropuu o0y4ariuxcs.

OcHOBHas CENUAIbHOCTD — JJa00paToOpHasA AMArHOCTHUKA
1.3. Ileas peasm3zanuu nporpamMmbl

CoBepIIeHCTBOBAaHUE HWMEIOIMUXCS MPO(PECCHOHATBHBIX KOMIICTCHIIMH |
MOBBITIIEHNE MPOGECCHOHATHPHOTO YPOBHA B paMKaX HMEIOIIECHCS KBaTU(hUKAITIH 110
cneruanbHOCTH: «JlabopaTopHass aWarHoCTWKa», a WMEHHO (opMupoBaHUe
CHUCTEMBI TCOPETUUYCCKAX 3HAHWH W HABBHIKOB B COBPEMEHHBIX HCCIICTOBAHUSIX
MEJUIIMHCKOU I'€HETHKE.

Bua npodeccuonanbHoii  gesareabHocTH: OCYIIECTBICHUE MEIUIMHCKOMN
NEATEIbHOCTU B 00JIACTH KJIMHAYECKOM JTabOpaTOPHOUN AMArHOCTUKHI

YpoBens kBamuukauu: S



Taomauma 1

Cesa3b [IporpamMmmsbl ¢ npogecCHOHAIBHBIM CTAHAAPTOM

IIpodeccuonanbublii cranaapt «CrieruanucT B o01acTy 1adopaTopHoi
JUATHOCTUKH CO CPETHUM MEIUIIMHCKUM 00pa3oBaHuEM» (YTBEPKICH MPHUKA30M
MunucTepcTBa TpyJa U colianbHOM 3auThl Poccuiickoit ®eneparuu ot 31
utogist 2020 roma Ne 473 1., peructpanmonusiii Homep 1338).

Tpynosbie pyHKIIUN

oTo I;(g HaumenoBanue T®
Bzdarue, npuem, npeaBapuTebHAA OLICHKA
A/01.5 |wu obpaboTka OMOIOTHUECKUX MATEPHAJIOB,
MPUTOTOBJICHHE MPOO U MpenapaTon
AJO2 5 BrinosHeHNE KITUHUUYECKUX
Brimonuenne ' 71a00paTOPHBIX UCCIIEA0BAHNM
KJIIMHUYECKUX
nabopaTOPHBIX O0ecnieueHrne cCaHUTAPHO-
uccnenoBanuii neppoit 1 | A/03.5 | IpOTHBOAMHMAEMHUYCCKOTO PEKHMaA
BTOPOU KaTeTOPHH MEAUIIMHCKON JJadopaTopuu
CJI0’KHOCTH
Benenue MeTMIIMHCKON TOKYMEHTAIUH,
A/04.5 | OPTRHM3ALH AeATENLHOCTH
HaxXOJSIIETOCd B paCHOPAXKCHUN
MEIULIMHCKOTO MEePCOHANIa
Brinonxenue, B/01.6 | BeimoaHeHNEe KIIMHUYECKUX
OpraHu3anusi u 71a00paTOPHBIX UCCIICIOBAHU I BTOPOM
AHAJIMTMHCCKOC KATETOPHH CIIOKHOCTH
obecrnieueHue
KIIMHUYECKUX B/02.6 |Ilepsuunas mHTEpIpETAAg PE3YIHTATOB
71a00paTOPHBIX KJIMHUYECKUX J1TA00paTOPHBIX
HCCICA0OBAHHUU BTOPOU HUCCIIe0BAaHUN
KaTCropuu CJ10KHOCTH B/03.6 | [IpoBeaeHue KOHTPOIISI KaUeCTBA
KJIMHUYECKUX J1a00paTOPHBIX
HCCIIEI0OBAHUMN
B/04.6 | Benenne MeIUIIMHCKON TOKYMEHTAITHH,

opranu3anua JCATCIbHOCTH
HaxoaqAamerocAa B paCopsaKCHUA
MCIUIIMHCKOI'O ICPCOHAIa




1.4. Ilnanupyembie pe3yJibTaThI 00yUeHHUS

Ilnanupyembie pe3yabTaThl 00yUYeHHS

Taomauma 2

IIK

Onucanue KOMIETEHIIUH

Koa T®
npodcraHaapra

IIK-

FOTOBHOCTb K ()OPMHPOBAHUIO TEOPETHYECKHX
3HAHMA U (POPMHUPOBAHUIO HABBIKOB OPraHU3alu
pabouero MecTa CrieliHaJUCTa JIJIs TIPOBeAeHUS
COBPEMEHHBbIX UCCJICIOBAHUN B MEAHIIMHCKOMI
reHeTukKe

J0JEKeH 3HaTh: [loaroroska pabouero mecra,
peareHToB, PaCXOAHBIX MAaTEPHAJIOB M JIAOOPATOPHOTO
o0opyaoBaHMs JJ14 1aOOPATOPHBIX UCCIICIOBAHUN B
COOTBETCTBHM CO CTAHJAAPTHBIMHU ONEPATMOHHBIMHA
MpoLEeAyPaMH,

IIpoBeaeHue 1abOpaTOPHBIX UCCIICTOBAHUM BTOPO
KaTE€TOPHUH CIOXKHOCTH . [IUTOJOTHUECKHX;
MOJIEKYJISIPHO-OMOJIOTHUECKNX, TEHETHUECKHX
-KJIMHAYECKYIO HH(POPMATHBHOCTD JJa00paTOPHBIX
HCCIIeA0BAHUM TpH HanboJee pacnpoOCTPAHEHHBIX
CHHJpOMax M 3a00JI€BaHUAX;

-TOKYMEHTBI U PYKOBOJCTBA, PETJIAMEHTHPYIOIINE
BBITIOJTHEHUE UCCIIEIOBAHUN B METUITUHCKON
T€HETHUKE,

-IIPUHIIMIIBI PA0OTH U MPaBUIIA SKCILTyaTalluy
OCHOBHBIX TUIOB U3MEPUTEIILHBIX TPHUOOPOB,
aHaJIN3aTOPOB U APYTroro 000py10BaHuA,
HCTIOJIL3YEMOTO MPH UCCIIEOBAHUASAX B MEIUITMHCKOMN
TCHETHUKE,

- (haKTOPBI, BIMSIONMIKE HA PE3YJIBTAThl COBPEMEHHEIC
71a00opaTOPHBIE UCCIICTOBAHNS B MEAUITMHCKOM
TEHETETHKE,

-TEXHOJIOTHIO OPraHU3alldd U MPOBEACHUA
BHYTPHJIA0OPATOPHOTO U BHEITHETO KOHTPOJIA
Ka4yeCTBA BBITIOJITHCHUS aHAIN3a

JA0JI5KEH YMETh: OPraHU30BaTh BHIMOJIHCHUE
J1a00paTOPHOTO UCCAEOBAHUSA B COOTBETCTBHUHU C
TpeOOBAaHUAMM MO OXPAHE TPY/JA, CAHUTAPHO-
AMUJEMUUECCKUMHU TPEOOBAHUSIMU,

- IIpoBoanTh aHAJIN3 PE3YIABTATOB J1a00OPATOPHBIX
UCCIICTOBAHUM 1O MOJTYYEHHBIM OMUCATEIbHBIM,
MOJIYKOJIMUECTBEHHBIM U KOJIMUECTBEHHBIM JAHHBIM,
COTIOCTABJISITh PE3YJIHTATHI C PEPEPEHTHBIMHA

A/03.5
A/04.5
B/01.6
B/03.6




3HAYECHHUAMU,
-OIICHUTh KIIMHAYCCKYIO 3HAUMMOCTh PE3YJIbTaTOB
71a00paTOPHBIX UCCICTOBAHUN B MEIUITUHCKON
T'CHETHKE, ONPEICTUTh HEOOXOIUMOCTh
JIOTIOJTHATEIBHOT0 00ClIeIoBaHus OOJILHOTO;

- OLICHUTH KOHTPOJIb KAYECTBA BHITIOJTHICMBIX
HUCCICAOBAHUM,

JIOJKEH BJIaJIeTh: TCXHOJIOTUECH B3aUMOJICHCTBUSA C
MEPCOHATIOM KJIIMHUYECKUX MOAPA3ACIICHAN 1O
BOIPOCaM J1abOpaTOPHOro 00CICA0BAHMS TTAIIUEHTOB;
- [IpaBuna npoBeicHNA aHATIMTHYECKOTO Tana
KIMHUYECKUX J1a00paTOPHBIX UCCIIEA0BAHUI BTOPOH
KaTEerOpHM CI0XKHOCTH. XUMHUKO-MUKPOCKOITHYECKHUX
TeMaTOJOTHUCCKHUX, OMOXUMHUYCCKHX,
[ATOJIOTHYECKUX;, MOJIEKYJIAPHO-ONOIOTHUECKHX,
FeHETHUYECKHX

-T€XHOJIOTUEH BBIMOJIHECHAM UCCIICTIOBAHUN B
MEIULMHCKON T'¢HETHKE

—TEXHOJIOTUEH OPraHWU3aIMA U BBITIOJTHEHUS KOHTPOJIA
KauyecTBa JJAOOPATOPHBIX MCCIICTOBAHUMN

-IIPOIIECCOM MOATOTOBKK OMoMaTepuraia ajis
HUCCICAOBAHUM,

- MeToAaMu PabOThl HA HauboJiee PACIPOCTPAHCHHBIX
71a00paTOPHBIX U3MEPUTEIBLHBIX MPUOOPAX,
aHaJin3aTopax u 000PY/I0BAaHUU B COOTBETCTBHH C
MpaBUJIAMHU BX SKCIUTyaTall|H,

TOTOBHOCTH K (JOPMUPOBAHUIO MPAKTHYECKHUX
KOMIIETEHIUI1 CBSI3AHHBIX C COBPEMEHHbIMU
HCCJIEIOBAHNSIMU B MEIUIIMHCKOH reHeTUKH

JA0JIKEeH 3HaTh: HopMaTuBHBIE TPAaBOBBIE AKThHI
Poccutickoit ®eaepamnmm B cepe 3ApaBOOXpaHEHUA,
00l1I1€e BOMPOCHI OPraHU3aliu J1a00PATOPHOM CITyKObI,
MpaBUjia MPOBEICHUS JIAOOPATOPHBIX UCCIICA0BAHUN
-OCHOBHbIE€ TP€OOBAaHUS K OPraHU3aluu padboyero
MeCTa CHEUATUCTOB, MPUHUMAIOIINX YYACTHE BO BCEX
TEXHOJIOTUUYECKUX 3Tanax UCCIICIOBAHUS B
MEIULIMHCKOWU T€HETUKE

- [lepBuunas uHTEpHpETALIUSA PE3YIHTATOB
J1a00paTOPHBIX UCCIICIOBAHKM MO MOIYUYCHHBIM
OMUCATEIbHBIM, MTOJIYKOJIMUECTBEHHBIM U
KOJIMYECTBCHHBIM JTAHHBIM, COTIOCTABJICHUE C
pedepeHTHRIM HHTEPBATIOM

A/01.5
A/02.5
B/02.6
B/04.6




JA0JLKEH YMeTh: OPraHnu30BaTh padouee MECTO IJis
MTPOBEICHUS MCCIICIOBAHUH, IPUTOTOBUTH PACTBOPHI
peareHToB, padoTaTh Ha Han0OJiee PaCPOCTPAHEHHBIX
71a00paTOPHBIX U3MEPUTEILHBIX MPUOOPaX,
aHaIM3aTopax U 000PYJIO0BAHUH B COOTBETCTBHUH C
MIPaBHJIAMH WX KCILTyaTallvH;

-Kau€CTBEHHO BBITIOTHATH COBPEMECHHBIC
WCCJICTOBAHUS

- 0(hOpMUTH YUETHO-OTUETHYIO TOKYMEHTAIIHIO 110
KITMHAYECKAM JTA0OPATOPHBIM HCCIICTOBAHUSM,
MPETYCMOTPEHHAYIO TEHCTBYIONAMA HOPMATHBHBIMH
JTOKYMEHTaMHU,

JA0JI2KEH BJIAJIeTh: MPOIECCOM NOATOTOBKHU
Ouomarepuasa Al UCClieI0BaHHMT;

-CrIoco0aMu MPUTOTOBJICHHS PEaKTHUBOB;

- aHaJM3aTopax U 000PYOBAHUH B COOTBETCTBHH C
MpaBUJIAMHU MX SKCIUTyaTall|H,

-ITonsaTue pedepeHTHOrO HHTEPBANA, OMOJOTHUCCKA 1
aHaJINTHYECKas BapuadeIbHOCTh PEe3yIbTaTOB
71a00paTOPHBIX UCCIETOBAHUI

-l Ipr3HaKK TUMUYHBIX MATOJOTHYECKHUX MPOLECCOB B
OpraHax U TKaHAX U KIIMHAYECKOE 3HAUYCHUE
OTKJIOHEHHUH PE3yJIbTaTOB Ja00PaTOPHBIX
HCCIICIOBAHMM OT pe)epEeHTHOI0 HHTEPBAa
-IIpHHITUIIAMHE O(OPMIICHHS CTaHIaPTH30BAHHOTO
3aKJIFOUCHUS 110 Pe3ysibTaTaM MCCIICIOBAHU M B
MEIULMHCKON T'¢HETHKE

1.5 ®opma o0yueHus

I'paduk o0yueHusi| Akag. yacos AHeu O0mas NpoAOIKUTEILHOCTD
B JieHb B HeJleJI10 NPOrpamMmel, MecsilieB
dopma odyueHHst (aHeil, HexeJIb)

Ounas 144 6 4 venenu, 6 nHeMH




2. COAEP/KAHUE ITPOI'PAMMBI.

2.1 YuyeOHbIii J1aH.
JTOTIOJTHATEIIFHOM MPOodeCCHOHATBHOM MPOTrPaMMBbl TOBBIIIICHUS KBaTHU(UKAUKA Ha TeMy « COBpeMeHHbIe HCCJIeIOBAHNS B
MEAHIIHHCKOH reHeTnke)» B 00béMe 144 yacos

Yac B Tom uuncae B Tom unciue Oo6yuaromg
Beer| w1 (JI3 |II3 | C3 CP q J3 | C3 I3 CP ui
Ne HaumenoBanue o | 0e3 ackl CUMYJISILH Cosepme| Dopma
Ne Moty eii aaco| TOT c 10T CraxkupoBka) onnpii | HCTBYEM | KOHTPO
u 90 pie IIK Jas
B H Kypc¢
20
1 2 3 4 5 6 7 9 10 |11 12 13 14 15 16 17
CrnenuajbHbIe JHCIHIIIHHbI
1. | MonekynspHbie U 42 26 8 10 8 16 8 8 TIK-1 ITA
LUTOJOTHYECKHUE TIK-2
OCHOBBI T€HETUKHU
2. | CoBpemeHHbBIE 44 30 6 16 8 14 6 8 TIK-1 IA
nabopaTopHble IK-2
METOIbI
JIIUArHOCTUKU B
MEIUITMHCKOM
FE€HETHKE
3. | Paciupenssrit 40 24 12 8 4 16 8 8 IK-1 DA
HEOHATAJIbHBIHN 1IK-2
CKPUHHUHT
Bcero uacos 126§ 80 26| 34| 20 46 221 24
(cnmenuajbHbIE
AUCIHUILINHBI)

CMeRHbIEe AUCHHUIIIINHBbI




MoOHaH3auHOHHAs
MNOArOTOBKAa H
rpasaanckasi 000poHa
B ctepe
3APaBOOXpPAHEHHS

12

12

TK

Hrorosas
aTTecTALUA

IK3AMEH

Bcero uacos no
nporpamMmme

14

92

34

34

24

46

22

24




2.2. Kanengapuwlii yueOHblii rpadguk.

YueOHble 3aHATHS TPOBOMAATCS B TeueHue 1 mecsi, 4 HEAenu: MecTh JHEH B
HeJeI0 Mo 6 akaleMUYEeCKHX Jaca B JICHb.

2.3. PaGouue nporpamMmMbl y4eOHbIX MOIYJI€ed.
MOAVJIb 1

Haszsanue moayns: MonekynspHbI€ U IUTOJOTHYECKAE OCHOBBI TEHETUKH

Kon HaummMeHoBaHue TeM, TTIOATEM, JIEMEHTOB, MOA3JICMECHTOB

I.1. MoJsiekyJJisipHbIe 0CHOBBI HACJICACTBEHHOCTH

1.2 [MuTosi0rnyecKkue 0CHOBbI HACJIEACTBEHHOCTH
MOAVJIb 2

Hazpanue monayss: CoBpeMeHHbIE Ta0OPAaTOPHBIE METObl IMATHOCTUKH B
MEIULIMHCKOU T€HETUKE

Kon HamMeHoBaHue TeM, TIOATEM, SJICMEHTOB, HOA3JICMECHTOB

2.1 [HuToreHeTnueckre MeToAbl TMATHOCTUKH XPOMOCOMHBIX
0oJie3Heil

2.2 buoxumMmnyeckue U MoOJIeKYyJISIPHO-TeHETHYECKHE METO/bI
AUATHOCTUKU HACJIEACTBEHHbIX 00JIe3Hei

MOJVJIb 3

HaszBanue monysnia: PaciimpeHHbI HEOHATAIBHBIN CKPUHUHT

Kon HammMeHoBaHue TeM, TTIOATEM, SJIEMEHTOB, MOA3JICMCHTOB

3.1. IIpoBeneHne CKPUHUHIA HA AMUHOLUAONIATHH,
HACJIeICTBEHHbIE€ HAPYIIEHUS OKHMCJIEHUS KUPHBIX KHCJIOT,
HapylIeHHe [UKJIa MOYeBHHbI, OPraHUYeCcKHe aluaypumn

32 TanpemHast macc-cnekTpomerpus. MeToanku
npodoNnoAroTOBKH, MOCTAHOBKH peaKlMii, HHTePIpeTaus
pesyabTtaTtoB TMC




MOAY/b 4

paboyas NporpaMma CMeXHbIX AUCLUMNANH

HassaHue moayns: MobunmsaunoHHas noaroToBKa 1 rpaxaaHckas 060poHa B
chepe 34paBoOXpPaHeEHUS]

Kopg
4.1

41.1
4.1.2

4.2

421

4.3

431

4.3.2

4.4

44.1

4.5

45.1

4.6
46.1

4.7

HanmeHoBaHUA TeM, 3/ITEMEHTOB

O60pOHOCMNOCOBHOCTL U HalMOHabHasa 6e30NacHOCTb PoccuiicKom
OCHOBbI NMLMOHaNbLHOW 6e3onacHocTU Poccuitckoit degepaumn

3akoHofaTes/ibHOe U HOPMATMBHOE MNPaBoBOe pPerynposaHue B
061acTu 1 0XpaHbl rocyjapCTBEHHOW TalHbl

OCHOBbI MO6MNN3ALMOHHOW NOATOTOBKN 3KOHOMUKWN POCCUINCKOWA
depepaynmn

3akoHofaTe/ibHOE HOpMaTUBHOE NpaBoBOe 0becreyeHne
MO6MIN3AaLMOHHOW NOATOTOBKN U MOBUAM3aunumn B Poccuinckom
depepaynn

MobununsaymnoHHaa NoAroToBKa 34paBooxXpaHeHnss POCCMNCKOWM
depepaynn

CneynanbHoe hopmMmpoBaHua 3gpaBooxpaHeHna (CP3), ux mMecTo
N pO/Nib B COBPEMEHHOW cucTeme nevebHO-3BaKyaLMoOHHOIo
obecneyeHUs BOMUCK

MoABWMXKHbIE MeAMLMHCKIME hOPMUPOBaHUS. 3ajaun, opraHusaugms,
nopsifoK pa6oThbl

CocyaapCTBEHHbIN MaTepuanbHbIii pe3eps

HopmaTnBHOe NPaBoOBOe PeryMpoBaHne BONpPocoB
(hOPMMPOBaHUA, XPAaHEHUS, HAKOMIEHUS N OCBEXXEHWS 3aMacoB
MOGUIN3ALMOHHOIO pe3epBa

36paHHble BONPOChI MEANLMHBI KaTacTpodgd

OpraHuszauns 1 0CHOBbI AeATENIbHOCTU CNYXObl MeANLUVHbI
KaTtacTtpod (CMK)

Xupypruyeckas natosnorns B BOeHHOe BpeMS
KOM6I/IHVIpOBaHHbIe nopaxeHnA

TepaneBTMYecKasa naTtonormsa B BOEHHOe BpeMd



4.7.1 3a60/1eBaHNA BHYTPEHHUX OPraHoB NPy TPaBMaTUUYECKUX
NOBPEXAEHMAX

2.4. OueHKa Ka4yecTBa 0CBOEHUS MporpamMmmbi.

2.4.1. ®opma NPOMeXYTOYHOM 1 UTOrOBOW aTtTecTaluw.
2.4.1.1. KOHTpO/b pe3ynbTatoB 06y4YeHMs NPOBOAUTCA:

- B BMAe npomexyTtouyHon attectaumm (MA). Mo Kaxaomy yvyebHOMY MOAY/MHO
nporpammbl. ®dopma lNMA - 3a4éT. 3a4yeT NPOBOAUTCA MOCPeACTBOM TeCTOBOrO
KOHTPO/1 B aBTOMAaTMU3MPOBAHHON cUCTeMe AOMOTHUTENbHOIO NPOecCMOHaNbHOTo
ob6pasoBaHusa (ganee AC Ar10).
- B BUAe ntorosow arrectauum (LA).
Ob6yuatowmincs gonyckaetca K A nocne ocBoeHMs paboyumx nporpamm y4yeOHbIX
moaynein B 06bEME, NpeAyCMOTPEHHOM Y4ebHbIM niaHom (Y1), npu ycnewHom
npoxoxpaeHun Bcex MA B cooTBeTcTBMM ¢ YT1. ®opma UTOroBON arTectauyuu -
3K3aMeH, KOTOpPbIn NPOBOAMTCA MOCPEACTBOM: TeCcToBOro KoHtpons B AC AMNO u
cobecef0oBaHMS.

2.4.1.2. Jlvuam, ycnewHo ocsBouBWKUM [1porpammy wn npowegwunm WA,
BbI4AETCA YAOCT OBEPEHME O NOBbLIWEHUN KBAMUKaLNM YyCTaHOBNEHHOIO 0bpasLa.

2.4.2. Wkana v nopsgoK OLEeHKN CTeNeHn 0CBOEHUA 06yYaloLwmMncs y4yebHoro

maTepuana [Nporpammel.

KPUTEPN OLUEHVUBAHNA OTBETA
HA TEOPETUYECKWNIA BOMPOC

JeckpunTopsl
OTMmeTKa yMeHVe 00 bACHATb NIOFNYHOCTb U
MPOYHOCTb 3HaHWIA CYLLIHOCTb SIB/IEHUIA, nocnefosateslbHO
MPOLIECCOB, fenaTb BbIBOAbI CTb OTBeTa
OT/INYHO MPOYHOCTb 3HAHWIA, 3HaHWe BbICOKOE YMEHME 00bACHATb BbICOKas
OCHOBHbIX MPOLEeCCcoB CYLLHOCTb, SIB/IEHUIA, NIOTUYHOCTb U
N3yyaemoi NpeaMeTHOM MPOLIECCOB, COObITUIA, nocneaoBaTeslbHO
o6n1acTu, OTBET OT/INYAETCA [enaTtb BbIBOAbI 1 CTb OTBeTa
rny6uMHO 1 NONHOTOM 0600LLeHMA, faBaTb
PacKpbITUA TeMbI; BNafeHNeM apryMeHTMPOBaHHbIe
TEPMMHOMNOMMYECKNM OTBETbI, NMPUBOANTL
annapaToM; SIOrMYHOCTBIO U npuymMepbl
nocsief0BaTeIbHOCTLIO OTBETA
XOPOLLIO MPOYHbIe 3HAHUSI OCHOBHbIX yMeHVe 06bACHATb NOTUYHOCTb U
NPOLLECCOB M3yYaeMol CYLLHOCTb, SIBMIEHUIA, nocriegoBatesibHO
NpeAMETHOM 06nacTw, MPOLIECCOB, COObITUIA, CTb OTBeTa
OT/IMYaeTCA rNyouHOM 1 [ienaTb BbIBOLbI U
NOMIHOTOM PacKpbITUS TeMbI; 06006LLeHMSA, aaBaTb
BMafieHVe TePMUHO/IOMMYECKNM apryMeHTMPOBaHHbIe
annapaToMm; cBo60fHoe OTBETbI, MPUBOANTL

BNafieHe MOHOOTMYECKOA NpYMepPbI; 0HAKO



PE€Yb0, OAHAKO JOMYyCKACTCA
OJHa - I1BC HCTOYHOCTH B OTBCTC

AOIyCKA€TCA OAHA - IBEC
HCTOYHOCTH B OTBECTC

YAOBJIETBOP | YAOBJIETBOPUTEIbHBIE 3HAHUS YAOBJIETBOPUTEILHOE YAOBJIETBOPUTEI
UTEJIBHO MPOLIECCOB U3y4aeMOM yYMEHHE AaBaTh Hasl JIOTMYHOCTb U
npeaMeTHOH 00IacTH, OTBET, apryMEHTUPOBAHHbBIE MOCJIeI0BATEILHO
OTJIMYAOIIUICS HENOCTATOYHON OTBETHI U MPUBOAUTH CTb OTBETa
rITyOMHOMN M MOJIHOTOM MIPUMEPHL,
PaCKpBITUS TEMBIL;, 3HAHUEM YAOBJIETBOPUTEIIBHO
OCHOBHBIX BOIIPOCOB TEOPHH. cpOopMHPOBAHHBIC HABBIKU
JlonyckaeTcsi HECKOJIBKO aHaIU3a SIBJICHUI,
omubOK B COAEPIKAHUU OTBETA IIPOLIECCOB.
JlomyckaeTcsi HECKOJIbKO
omuOOK B COAEPIKAHUH
OTBETA
HEYJIOBJIETBO cnaboe 3HaHNe U3y4aeMoi HEYMEHUE 1aBaTh OTCYTCTBHE
PUTEJIBHO npeaMeTHo obnacTy, apryMEHTUPOBAHHBIE JIOTUYHOCTH U
HEerJyOOKOE PaCKPBITHE TEMBI, OTBETHI MOCJIeI0BATEILHO
cnaboe 3HaHNe OCHOBHBIX CTH OTBE€Ta

BOIIPOCOB TEOPHUH, Cl1adbIe

HABBIKU aHAJINU3a ﬂBHeHHfI,

npoueccos. JlonyckaroTcs
Cepbe3HbIC OIMUOKYU B
COJZIEPKAHUU OTBETA

KPUTEPUU OHEHUBAHUA OTBETA

HA TECTOBBIE BOITPOCBHI
IIporeHT mpaBUIILHBIX OTBETOB OrMmeTka
91-100 OTJINYHO
81-90 XOPOIIO
71-80 YJOBJICTBOPUTEIBHO
Menee 71 HEYI0BJIETBOPUTEIIBHO




2.5. OneHOUHBIE MATEPHAJIBI.

OHGHO‘{HBIG MaTCpHUaibl IPCACTABIICHBEL B BUAC BOIIPOCOB U TCCTOBLIX SaI[aHI/Iﬁ B
SJICKTPOHHOM BHC, ABJIAOINUXCA HEOTHEMJIEMOM YaCThIO HpOFpaMMBI.

3. OPTAHN3ALHNOHHO-ITEJATOI'HYECKHUE YCJIOBUSA
PEAJINZALIMUN ITPOT'PAMMBI

3.1. MaTepuajibHO-TEXHUYECKHUE YCJI0BHSL

3.1.1. Ilepeuenp momereHuit YHUBEPCUTETA W/WIIH MEIUIIMHCKOW OpraHW3aIlH,
MPEAOCTABIEHHBIX CTPYKTYPHOMY MOAPA3ACIICHHUIO Uil 00pa3oBaTeabHOMN
NEATCIILHOCTH:

NoNe HaumenoBanue BY3A, yupe:xxaenus ITak, kKabuHer
3ApaBOOXpaHeHHs], KIHHUYECKOH 0a3bl WU AP.),
aapec
1 OI'BOY BO PoctIMY Munsnpasa Poccuu, r. | KJK, 4 stax, KIJI PoctT MY

Pocros-Ha-/lony, nep. HaxuueBanckuii, 38

3.1.2. Ilepedenp UCnoyib3yeMoro ajis peanusanuu [ IporpaMMbl MeIUIIMHCKOTO
000pya0BaHUSA U TEXHUKH:

NeNe HaumeHoBaHHe MeIHUHMHCKOr0 000py10BAHUSI, TEXHUKH, ANINAPATYPHI,
TeXHHYeCKHX CPeACTB 00yyeHHs H T.J.

1. ABTOMAaTHYECKUN reMaTOJIOTHIECKUN aHATN3aTop, 27 mapaMeTpoB, HHCTAISLUSA Nicon
Kohnden MEK -8222, ATTOHUA

2. ABtomatnueckuii remaronoruueckuii anammzatop CeLL-DYNRUBI, ABBOT, CIIIA

3. CneunansHoe naboparopabie MH: kpacutenu, (UKCATOpEI, MPEAMETHBIE CTEKIIA,
nuupOBaHHBIE CTEKJA, MPOOMPKH, BakyTeHHephl s 3a00pa U TPAHCIOPTHPOBKHU
KOCTHOTO MoO3ra, kamepa lopsieBa ams moxcuera IMTO3a KOCTHOTO  MO3Ta,
71a00paTOPHBIE CYETYNKH KJIETOK KPOBH, MUKPOCKOIIBI, OCBETUTEJH.

4. CneunanbHoe yueOHOE TTOMelIeHNe YKOMILIEKTOBAHO CHEeNUANIN3UPOBAHHOI MeOeNbio
U TEXHUYECKUMH CPEACTBAMHU OOY4YEHHMs, CIYKALIUMH JUIsI TIPEACTaBICHUs y4eOHOM
uHpopMauuy OONBIIOW ayauTopuu. B HadMYMM KOMIBIOTEpHAs TEXHUKA C
MOJKJIFOUEHUEM K CeTH MHTepHeT U obecnieueHnem nocryna B JUOC PoctT MYV,

B yuebnoit komuare K/IJI PoctTMYV: 6 yuebHpIx cTosioB, 1 cron npenogasarens, 12
CTYJIbEB, ydeOHast TOCKA, SKPaH, MyJIbTUMEIUHHBIN NPE3EHTAIIMOHHBIN KOMILIEKC.




Tunoseie HaOOpbl NPO(ECCHOHANBHBIX MOJENEeH U Pe3yJbTaTOB J1a0OPATOPHBIX
UCCIIEIOBAHUI B KOJIMYECTBE, IMO3BOJIIOIIEM OOyYarOIIMMCs OCBAaUBATh YMEHHS U
HABBIKH, IPEAYCMOTPEHHBIE IPOPECCHOHANTBHON A TETBHOCTBIO.

3.2. YueOHO-MeTOoaAN4YecK0e U HH(pOpMALIHOHHOE o0ecTieueHue.

3.2.1. Jluteparypa

NeNe ABTOp, HA3BaHHE, MECTO U3AAHUSA, H3AATEJbCTBO, MO U3AAHUS YUeOHOH H
y4e0HO-MeTOAUYECKOH JIUTEPATYPBbI, KOJ CTP..

OcHOBHas uTeparypa

1. Jlyrosckast C.A. T'ematonorudeckwuii atiac; 4-e u3n., nonoysHeHHoe / C.A.

Jlyrosckas, M.E. Iloutaps. — MockBa-Tsepb: TPHAJIA, 2016. - 434 c.

JlononHuTenbHAs IUTEpATypa

1 Jlyrosckas C.A. Jlabopatopnas rematonorus. / C.A. JIyrosckas, M.E. ITouraps, B.T.
Mopo3zosa, B.B. lonros. — Mocksa: TPUAJIA, 2014, - 218 c.
2 [IpeananuTudeckuii 3Tar J1abOPATOPHBIX UCCIIENOBAHUI: MeToamueckue

pexomennanuu no Jadoparopusm Tectam / A.I'. Koweros, ILI1. Orypuos, O.B. JIsHr
[ map.]. - Mocksa : PYJIH, 2014. - 254c.

3.2.2. UndopmarimoHHO-KOMMYHHUKAITMOHHBIC PECYPCHI.

NeNe HaumenoBanmue pecypca DJIEKTPOHHBIH aapec

1. Hayunast snekrponnas 6ubnmuorexa - http://elibrary.ru
eLIBRARY. - URL

2. DenepanbHas 3JIEKTPOHHAS] MEAULIMHCKAS http://www.femb.ru/feml/,
oubmmorexa Munsapasa Poccun. - URL: http://teml.scsml.rssi.ru

3. Kypuan «Knunnueckas naboparopHas http://www.medlit.ru/medrus/klnlab. htm
AUATHOCTHKA»

3.2.3. ABromarusupoBanHas cucrema (AC JII10).

OOyuaroruecs, B TEUCHHE BCEro Iepuoja oOydeHHs, 00eCHeUMBAIOTCS
JOCTYTIOM K aBTOMATU3UPOBAHHOM CHUCTEME JIOTIOTHUTEITEHOT O
npodeccuonamsHoro obpaszosanus (AC JII10) sdo.rostgmu.ru.

OCHOBHBIMH  JTUCTAHIIMOHHBIMH  00Opa30BaTECIbHBIMA  TCXHOJIOTHSAMH
[TporpaMMBbl SIBIITIOTCS WHTEPHET-TEXHOJIOTHH ¢ METOJIUKON CHHXPOHHOTO H/WITH
ACMHXPOHHOTO  JWCTAHIMOHHOTO  OOydeHHMsa.  MeToawka  CHHXPOHHOTO
JUCTAHITMOHHOTO OOydYeHHA TpemycMaTpuBaeT on-line oOmenue, KoTopoe
peam3yeTcs B BHIC BeOMHapa, OHJIaifH-yaTa, BUPTYAJIbHBINA Kjacc. ACHHXPOHHOE
oOyuenme mipeactaBisaer coboit  offline mpocmoTp 3amucedt  ayaMONEKIHM,
MYJBTHMEIMHHOTO B TICUaTHOTO MaTepraa. Kaxxprii cirymareb mojydaeT JOCTy


http://elibrary.ru
http://www
http://feml.scsml.rssi.ru
http://www.medlit.ru/medrus/klnlab.htm

K Yy4eOHBIM MaTepHajlaM IIopTajla ¥ K JJICKTPOHHON HMHGMOPMAIMOHHO-
00pa3oBaTeNbLHOMN cpeie.

AC JITIO obGecneunBaer:

- BO3MOKHOCTh BX0/a 00yJaIomIerocs u3 000 TOUKH, B KOTOPOH UMEETCS TOCTYTI
K HH(OPMAaITMOHHO-TEJICKOMMYHHKAIHOHHOU ceTH « ITHTepHETY,

- OJIHOBPEMEHHBIN JOCTYI HE MEHee 25 MpoIeHTOB oOyyatonuxcs no [Iporpamme;
- IOCTYM K yueOHOMY cojiepkaHuio [ [porpaMMBbl M SIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaMm B COOTBETCTBHH ¢ (hopmoii 0OydeHust (BOTIPOCH KOHTPOJIS HUCXOTHOTO
YPOBHS 3HAHHUMW, BOMPOCH JJII CAMOKOHTPOJS IO KaKAOMY pa3ieiay, TECTOBBIC
3a/IaHAS, HTHTEPHET-CCHUTKH, HOPMATHUBHBIC TOKYMEHTHI );

- (pukcanmro xoxa oOpa30BaTEIBLHOIO MPOIECCa, PE3yJIbTaTOB MPOMEKYTOUHOH U
UTOTOBOM aTTECTALHI.

3.3. Kagposbie ycJioBusL.

Peamuzamms  [lporpamMmbl  oOecrieunBaeTCs  HAYYHO-TICIATrOTHUCCKUMH
paboTHrKamMu Kadhephl TeMaTOJIOTHH U TPaHCPY3HOI0THH (¢ KYPCOM KITMHAYECKON
7a00paTOPHOW NMATHOCTHUKW, TCHETHUKHA W JTAOOPAaTOPHON TeHEeTHKH) (akyiabTeTa
MOBBIIIEHUA KBATH(PUKAITAHA U POGECCHOHATBHOMN MEPEOATOTOBKH CIIEITHATICTOB
®I'bOY BO PoctI MY Munszapasa Poccun.

Jlonss HayyHO-TIENarornyecknx padOTHUKOB, HWMEIOMMX 00pa3oBaHUE,
COOTBETCTBYIOIIEE MPOGWIIO TMPENOAaBAEMON  JUCIUIUTHHBI  KiuHuyecko
Jabopamopnoil  ouaeHocmuxe B OOIIEM YUCAE  HAYyYHO-MEAAroruuyecKux
paboTHUKOB, peanusyronux [Iporpammy, coctasisier 100%

Jlons HaydHO-TIEAArOrMUeCKUX PabOTHUKOB, WUMEIONMMX YUCHYIO CTETEeHBb
W/WM YUYCHOE 3BaHHWE, B OOIMIEM YHCIIC HAYyYHO-TIEIaroTHYeCKuX PaOOTHHUKOB,
peanuzytommx [Iporpammy, coctaBmset 100%

Jlona paOOTHUKOB M3 4YMCIa PYKOBOAMUTENECH W PaOOTHUKOB OpraHHU3allvH,
JEATENBHOCTh KOTOPHIX CBSi3aHA C HAIPaBJICHHOCTHIO peanuszyemoii [IporpaMmbr
(MMErOIMX CTaXk padoThl B JaHHOU TpodeccuonambHO# 00/1acTH HE MeHee 3 JIeT),
B 00I1IeM Yuciie paboTHUKOB, peanusyromux [IporpamMmy, coctapnsaeT100%

IIpodeccopcko-npenoaaBaTe/ibCKHUil COCTAB MPOrPaAMMBbI

Yuenas MecTto paGoThl
Ne Damuivs, umMs, CTelneHb,
JIOJKHOCTD (ocHoBHOE/
n/n 0TYECTBO, yueHoe
3BaHUE COBMeIlIeHUE)
1 [Taroxun HOpwuit JI.M.H. [Tpodeccop | 3aB. kadenpoii
Bacunbeuu kadeapsr reMaToJIOTH! U
TpaHc}y3noIOrun




2 Caexko Upuna KaHAuaaT JOTICHT Kadenmpa
BukroposHa METHITHHCKHAX Kadepol Ie€MaTOJIOTHH U
HayK TpaHCcy3UOIOTHH
3 Haropnas ['anuna KaHAU1aT JIOLICHT 3as. K/|JI
IOpbeBHa MEAUIMHCKUX KadeIpel PoctI' MY/
HayK Kadenmpa

reMaTOJIOTUU U
TpaHcdy3noIorun

POH/I ONEHOYHLIX CPEACTB

1. Odopmnenue TecToB (oHAA TECTOBBIX 3aJaHUII K JOMOJIHUTEIHLHOM
npodeccruonaabHOM IIporpaMme TTOBBITIICHHUS KBaJTH(DHKAITHH
«CoBpeMeHHbIE HCCJIEIOBAHUSI B MEIHIIMHCKON TIéHeTHKe» CO CPOKOM
ocBoeHMs 144 akaaeMHUeCKHX 4YacoB MO crennanbHocTh «JlabopaTopHas

JTMATHOCTUKA)
Moayan 1
1 kadeapbl TeMaTOJIOTHH U TpaHCy3noaoruu (C
Kadenpa KypCOM KJIMHMYECKOM JJaOOpaTOPHOM AMArHOCTHKH,
TCHETHKH W JJAOOPATOPHOU T€HETHKH)
2 DaxynsTer MOBBIIICHNA KBATU(UKAMHN 1 TPOheCCHOHATBHON
MEPETIOITOTOBKH CICIIHATICTOB
3 Anpec (6aza) ®I'BOY BO Poctl MY Munzapasa Poccun
4 3aB.xadeapoi [llaToxun 1O B.
5 OtetrctBeHnbii  [Harophas I'.1O.
COCTaBUTEITb
6 E-mail G.NAGORNAYA@INBOX.RU
7 Mo6. Tenedon 89094371973
8 YueOnas komuara KJIJI PoctT MY
Kabunet Ne
9 YueOHas nadopaTopHas AMAarHOCTHKA
JTUCITUTUTHHA
10 VueGHBIH TpeMeT nadopaTopHas AMAarHOCTHKA
11 YueOHbIH 1o 2022

COCTABJICHUA



mailto:G.NAGORNAYA@INBOX.RU

nadopaTopHas AMArHOCTHKA

12 CroenmnaabHOCTh
13 ®opma oOyuenuss  [Ounas
1. MonexkyagapHbIi€ U [TUT
14 Monyib OJICKYJISIPHBIE Y IIUTOJIOTHUECKHUE OCHOBBI
TEHETHUKA
15 Tema 1.1-1.2
16 [loaTrema -
17 KonnuecTBo 40
BOIIPOCOB
18 Tun Bompoca single
19 HMcTounmk -
CnHcoOK TeCTOBBIX 3aaHUI
1 1
3a TPAHCKPUMNLMIO reHos,
Kogupylowmx 6enoK, y aykapuoT

otBeyaeT PHK-nosnmepasa

v

OHK copepxut

A4po n MUTOXOHA PN

Aapo v komnnekc [onbaXKu

PETURYNYM

A4po 1 aHAONNA3MATUHECKN

MutoxoHApun U KoMmnnekc [0/1baKu

Konundectso

3aKOAMpPOBaHHbIX pparmeHToMm MPHK
13 99 HyKNeoTnA0B, COCTaBAAET

aMUHOKKUCAOT,

33

198

66

99




Monekyny OHK pacwennaoT

AHK-nonnmepasbl

Hykneasbl

KnHa3zbl

Jlnrazsl

JK30H B CTPYKTYpE reHa npeacTaBaser
cobou

MNocnepoBaTeIbHOCTD,
PAcnoNOKEHHYIO A0 CTAPTOBOWM TOYKM
TPAHCKpUMLMK

YyacTok reHa, KOANPYIO LN
nocneAoBaTebHOCTb 3penon MPHK

EAMHMULY TpaHCKpMMLUK

YyacTok reHa 6e3 KomnieMeHTapHOM
nocnenoBaTebHOCTb B 3penon mPHK

CunTe3 JHK npu KoTOpOM Kaxaas
ao4vepHaa AHK coctouTt U3 ogHomn
MaTPUUYHOM (MaTEPUHCKOMN) LEenu m
OZHOW BHOBb CUHTE3MPOBAHHOM
(aouepHen) HasbIiBaeTCA

KoHcepBaTUMBHbIM

[NonykoHCEepBaTUBHbIM

KomnsiemeHTapHbim

MNonykomniemeHTapHbIM

Monekyna AHK copepxutca B

JInzocomax

Appe

Pnbocomax

Komnnekce onbau

11

[Nocne pennMKaumm HOBblE
HYK/1€0COMbI Ha JOYEPHUX LLenAax
COCTOAT LEe/IMKOM




13 BHOBb CUHTE3NPOBAHHbLIX TMCTOHOB

Ha NMOJOBUHY U3 CTapblX TMCTOHOB U
BHOBb CUHTE3MPOBAHHbIX

TOJIbKO BHOBb CUHTE3NPOBAHHbIE
T’MCTOHbI Ha MATEPUHCKUX LeNAX

TO/IbKO M3 BHOBb CUHTE3NPOBAHHbIX
T’MCTOHOB Ha A0YE€PHUX Uenax

CuHte3 Genka Ha  pubocomax,
Hanpasaaembln  matpuuen  MPHK,
Ha3blBaeTCA

TpaHcKkpunumen

Pennukaumnen

CnaancUHrom

TpaHcnaumen

10

OCHOBHaA AOrMa» MONEKY/IAPHOMN
61M0N0rMN FOBOPUT, YTO

[AHK TpaHckpubupyetca B PHK,
KOTOpanA 3aTem TPaHC/INPyeTCA B
6enok

PHK TpaHckpmnbupyetca 8 AHK,
KOTOpanA 3aTem TPaHC/INPyeTCA B
6enok

AHK TpaHcanpyeTca B 6enok,
KOTOpPbIM 3aTeM TPAHCKpPUbUpyeTca B
PHK

benku TpaHcaupyrotca B PHK, koTtopasn
3aTtem TpaHckpmnbupyetca B AHK

11

[NocnenoBaTe/IbHOCTb MHTPOHA B
CTPYKTYpE reHa npeactasaseT cobomn

MNocnepoBaTeIbHOCTD,
PacnoNOKEHHYIO 40 CTAPTOBOM TOYKM
TPAHCKpUNLMK




MNocnepoBaTeIbHOCTD,
PacrnoNOXEHHYIO B permoHe
CNAancuHra

Y4acTOK reHa, He KOAMpPYoLLUIA
nocneAoBaTebHOCTb 3penon MPHK

YUacToK reHa, KoaupyoLwmmn
nocneAoBaTebHOCTb 3penon MPHK

12

TpaHCKPUNUUOHHbIE $aKTopbI
B3aumogenctseytoT ¢ [JHK B
cneumdpuyeckom nocneso0BaTeIbHOCTH

B3anmogencTBya ¢ OCHOBaHMAMM
yepes rMcToHOBbIE HenKku

PacKpblBaa ABOMHYIO cnnpab U
06pa3ys CBsA3N C OCHOBAHUAMM

B3aumopaencreys c caxapo-
docpaTHOM OCHOBHOM LLEMbIO

B3anMmoaeincTeya ¢ OCHOBaHUAMM B
60bLIOM M Manion Bopo3aax
ABOWMHOW cnupanu

13

PeaKkuua rubpunamnsaumm
HYKJEMHOBbIX KUCNOT NpeacTasaaeT
cobom

Mpouecc ob6pa3zoBaHNA ABYHUTEBbIX
CTPYKTYP

CunTe3 JHK no matpuue mPHK

Pa3pbIB 1 BOCCOEANHEHMNE YHACTKOB
pasanyHbix monekyn AHK

KomnnemeHTapHbIN CUHTES




14

B ocHOBe NnonMmepasHoOM LEenHom
PEeaAKLLUM NEXUT

CKOpPOCTb ABUMKEHUA MOJIEKYN

Nonnmepesauna monekyn

KonupoBaHue cneumdpumyeckmnx
YYaCTKOB MOI€KY/Ibl HYK/IEMHOBbIX
KMUCNoT

B3aMmopenctene aHTUreH-aHTUTENO

15

Yyactok monekynbl AHK,

KOAMPYIOLLMIN NEPBUYHYIO CTPYKTYPY
noaunenTnaa, HasblBaeTcA

KOAOH

reH

PHK

Tpunner

16

MpuHLMN amnanduKaLmMm OCHOBaH Ha

Cneumduyeckomn peaKkumm aHTUTeH-
aHTUTENOo

YMeHbLUeHME Ynca Konum pparmeHTa
HYKJE€UHOBbIX KUCNOT

JlloMmnHecueHUnm Bo3byKAEHHbIX
aTOMOB M MoJieKyn obpasua




YBenuyeHune uncna konum pparmeHTa
HYK/IEMHOBbIX KNCNOT

17

Hanbonee npoYHbIMMK CBA3AMU B
MmoneKkyne b6enka aBnATCA

rmapodobHble

MOHHbIE

nenTngHble

BOAOPOAHbIE

18

Mpw geHaTypaunmn 6enKos
NPOUCXOaUT

PaspyleHune Bcex CTPYKTYp, BKAKOYanA
NepPBUYHYIO

M3meHeHne pacTBOpUMOCTM Benka

PaspylLueHne YeTBEPTMUUHON,
TPETUYHOM N BTOPUYHOMN CTPYKTYpbl
6e1K0BOM MONEKY /b

Pacnag 4o oTAeNbHbIX aMUHOKUCAOT

19

MpUHLMN B3aMMOLENCTBUA a30TUCTbIX
OCHOBAHWUM MeXKAay ABYMA LLeNoYKamm
monekysbl AHK

[OMONONMYHOCTD

KOHIrpyaHTHOCTb

PeneBaHTHOCTb




KomnnemeHTapHOCTb

20
Monekyna AHK npeacTtasnaet cobomn
OAHOUENOYEYHYIO MOJIeKYTY
JByXuenoyeyHyo MONEKyny
MNonucaxapupg,
MonunenTtng

21

Moa reHeTUYECKOM pecTpUKLmnen
(orpaHuyeHuem) no ranaotuny MHC
(HLA) noapasymesatoT

CnocobHocTb T-niMmopounToB
pPacno3HaTb YyXKepoaHble aHTUTEeHbl
TO/IbKO B KOMMNAEKCE C aHTUTEHAMM
HLA

AKTMBaLUIO UMMYHHOKOMMNETEHTHbIX
T- n B-k/1eTOK nocpeacTtsom
NPUCOEAUHEHMUA K UX peLenTopam
monekyn HLA knacca l u ll
COOTBETCTBEHHO

Ob6pasoBaHue ceunduyeckmx HLA -
aHTUTen

AKTUBaLMIO Pa3/INYHbIX 6ENKOBbIX
baKTOpPOB NP UMMYHHOM OTBETE B
3aBUCUMOCTM OT SKCMIPECCUN MOJIEKY/T
HLA

22




Ncxos0mM M3MEHEHWUIM HYKI€OTUAHOM
nocneposatesibHOCTU [JHK He moxkeT
6bITb:

M3MEHEHNE aMUHOKUC/IOTHOM
CTPYKTYpbI 6€e/1Ka;

nameHeHune PpyHKumm besnka;

CUHTE3 6e/Ka - NPOAYKTa APYroro
reHa;

M3MEHEHWE PErYNALUN CUHTE3A
besnka.

23

[na ANarHoCTUKM FEHOMHbIX MyTauuin
NPUMEHSIOT:

meTo , G-OKpacku;

meTog, C-OKpacKu;

PYTUHHYIO OKpPaCKy;

MEeTO/, C UCNO/Ib30BAHMEM
bNoopecLEeHTHbIX KpacuTenen

24

AMnanduKauma reHos - 3To:

naeHTuduKauma
nocneAoBaTe/IbHOCTU OCHOBAHWUM
AHK;

MHOTOKpaTHOE NOBTOPEHME KaKOro-
nmbo yyactka AHK;

BblgeneHune ¢pparmenta JHK,
COAEPKALLErO N3yYaeMbl FEH.

nouck ¢pparmenta AHK




25

CekBeHupoBaHue JHK - 370:

naeHTuduKkauma
nocneAoBaTe/IbHOCTU OCHOBAHWUM
AHK;

MHOTOKpaTHOE NOBTOPEHME KaKOro-
nmbo yyactka AHK;

BblgeneHune ¢pparmenTa JHK,
COAEPKALLETO U3Y4YaEMbIN FEH;

yBEe/IMYEHUE YNC/ia UCC/IeayeMbIX
ydyacTtkos [AHK;

26

[Ana nonyyeHua obpasuos AHK He
MCNO/Ib3YIOT:

KPOBb;

CbIBOPOTKY;

BOPCUHbI XOPUOHa;

6MonTaTbl KOXKM, MblLLILL, NEYEHN.

27

[Ana nposegeHns 610T-rnbpuamsanmnm
no Cay3epHy He UCNO/Ib3yeTcs:

HUTPOL,ENNIO/IO3HbBIN NN
HEeN/IOHOBbIN GUABTP;

OHK naumneHTa;

nocnenosatenbHOCTb AHK
MCNoJib3yemoro 30H43a;




cneumdunyHana pectpukTasa, AHK-
30HA,

28

OTHOCMTENbHO annenbcneuuPpuIHom
rmbpunansaumm c
O/INTOHYKNEOTUAHbIMM 30HAAMMU HE
BEPHO CAeayloWwme yTBePKAEHUA:

Heobx0AMMO 3HaAHME MyTauumK,
obycnosauBawoLwen gaHHOE
3aboneBaHue;

nepea Havyanom AHK-amnarHoctmku
Heob6Xxo0AMMO 3HaHue
nocnenoBaTeNlbHOCTU BCErO reHa,
BKAKOYaAa GnaHKupyowme
perynatopHble Nocaea0BaTe/IbHOCTY;

ANA ANArHOCTUKM A0CTaTouHO AHK
HECKOJ/IbKMUX Y/1eHOB CEMbM;

3TOT ANArHOCTUYECKUIN METOA
npumeHum ana HebonbLOro Ymcaa
reHHbIx 6onesHen.

29

BonesHu akcnaHcumn o6ycnoBneHsl
yBe/IMYEHNEM BblLLIE A0MYCTUMON
HOPMbI YMCNA ___ NOBTOPOB

CaTtennnTHbIX

AuncneprnpoBaHHbIX

TpuHyKNeoTnaHbIX

NHBEPTUPOBAHHbIX

30




OnpeaeneHne NOAHOM
ANHAMMWYECKON MyTaLMm Npu
60.1e3HAX 9KCNaHCUKU BKAKOYaeT

PeHOTMNNYECKYIO HECTABUNBHOCTb

FeHOTUNMYECKYIO HeCTabuIbHOCTb

MaTonornyeckoe ysesMyeHne Yyncna
TPUHYKNEOTUAHbIX NMOBTOPOB

MNMopor npeapacrnosioXeHHOCTU K
3KCNaHCUm

31

[AuarHocTnyeckan 3Ha4YMMOCTb
dnyopecueHTHON rMbpuamnsaumm
(FISH) coctout B

PeCTpUKLLMOHHOM aHanun3e CTPYKTypbl
reHa

KapTMpoBaHun onpeaeeHHbIX
nocnegosatenbHocten AHK
HenocpeaCcTBEHHO Ha XPOMOCOMaXx
npenaparax

OnpeaeneHne HyK1e0TUAHOM
nocies0BaTeIbHOCTU reHOB

OnpeaeneHne 6GUOXUMUYECKUX
AedeKToB, CBA3AHHbIX C
XPOMOCOMHbIMW MyTaUUAMM

32

KomnnemeHTapHOCTb - 3TO...

CNocobHOCTb HYK/1IEOTMA0B
06pa3o0BbIBaTL Napbl No npasuay A-T,
C-G B pesynbTate popMUPOBaAHMA
BOAOPOAHbIX CBA3EN MeXAY HUMM B




AByxuenoyeyHon monekyne AHK nam
B rubpugHon monekyne AHK/ PHK.

CNOCcoHHOCTb HYK/1IEOTMA0B
obpazoBbIBaTb Napbl No npasuny A-Ll,
T-I' B pe3ynbtate popmMmMpoBaHmA
BOAOPOAHbIX CBA3EN MeXAY HUMM B
AByxuenoyeyHon monekyne AHK nam
B rubpuaHon monekyne AAHK/ PHK.

CNocobHOCTb HYK/1EOTMA0B
06pa30BbIBaTb Napbl N0 Npasuay A-
I, T-l, B pe3ynbtate popmmnpoBaHma
BOAOPOAHbIX CBA3EN MeXAY HUMM B
AByxuenoyedHon monekyne AHK nam
B rubpuaHon monekyne AIHK/ PHK.

CNocobHOCTb HYK/1IEOTMA0B
06pa30BbIBaTb Napbl N0 Npasuay A-
Y, T-l, B pe3ynbtate $OpMUPOBAHUA
BOAOPOAHbIX CBA3EN MeXAY HUMM B
AByxuenoyeyHon monekyne AHK nam
B rubpuaHon monekyne AAHK/ PHK.

33

Hykneotug - ato

MOJIEKY1a, COCTOALLAA U3 a30TUCTOTO
OCHOBaHMUA, 5-yrnepoaHOro caxapa u
docdaTHOM rpynnbl

MOJIeKY/1a, COCTOALLAA TO/bKO M3 5-
yrnepoaHoro caxapa, pocdatHomn
rpynnbi

MOJIEKY/A, COCTOALLANA U3 a30TUCTOTO
OCHOBaHMA, 5-yrnepoaHoro caxapa

MOJIEKY1a, COCTOALLAA U3 a30TUCTOTO
OCHOBaHUA 1 ¢pocdaTHOM rpynnbi




34

MpomoTop - 3T0...

PErynAaToOpPHbINA Y4aCTOK reHa, ¢
KOTOpbIM CBA3bIBaeTcA PHK-
noaMmepasa nepes Ha4yaaom
TPAHCKPUNLLUK

PEerynAaToOpPHbINA Y4aCTOK reHa, ¢
KOTOpbIM CBA3bIBaeTcAa JHK-
nosnmepasa nepes Havyaaom
TPaHCKpUML MK

PEerynAaTopPHbINA Y4aCTOK reHa, ¢
KOTOpbIM CBA3bIBaeTcA PHK-
noaMmepasa nepes Ha4yaaom
TpaHcAALMN

PEerynAaToOpPHbINA Y4aCTOK reHa, ¢
KOTOpbIM CBA3bIBaeTcAa JHK-
nosnmepasa nepes Havyaaom
TpaHCAALMK

35

Mpoueccunr PHK (co3peBaHune PHK) -
3T0...

npouecc npespaLweHua NepPBUYHOro
PHK-TpaHCKpunTa B MOAEKYNY 3penon
MPHK nytem yaaneHna MHTPOHOB n
noJnageHUANPoOBaHUA

npouecc npespaLweHua NepBUYHOro
PHK-TpaHCKpunTa B MOEKYY 3penon
MPHK nytem yaaneHna sK30HOB U
noJnafeHUANpPoBaHUA

npouecc npespaLweHua NepBUYHOro
PHK-TpaHCKpunTa B MOEKYY 3penon
MPHK nytem yaaneHna MHTPOHOB n
noJinageHUINpPoOBaHUA




npouecc npespaLweHua NepBUYHOro
PHK-TpaHCKpunTa B MOEKYY 3penon
TPHK nytem yaaneHna MHTPOHOB n
noJaaeHUINPoOBaHUA

36

MoHoHykneotna AHK Brkaovaer
MOJIEKYNy caxapa:

pnb603bl

AEe30KCnpurbo3bl

FMOKO3bl

GpYKTO3bI

37

MoHoHykneotng PHK Bkaovaet
MOJIEKYly caxapa:

Pn6o3bl

AEe30KCnpurbo3sbl

FMOKO3bl

GpYKTO3bI

38

XpOMOCOMbI, 3HaYeHune
LEHTPOMEPHOTO MHAEKCA KOTOPbIX
cocTtasnaeT npubamantenbHo 50%
COrnacHO KnaccuduKaumm aBaatoTCA

TenoueHTpnyeckumu

CybmeTaLeHTpMUYECKMMMU

AKpPOLEHTPUYECKMMHU




MeTaueHTprYeCKnumm

39

AHOManNuUM XxpomoCcom, CBA3aHHaA C
HapyLIeHnem Yyncaa Lenoro
XPOMOCOMHOro Habopa, Ha3bIBaKOTCA

N3oxpomocoma

Monunnongma

AHeynnounama

TpaHcnoKkauma

40

YaBoeHne XxpoMoCOM NPOUCXOAMUT B
___(dase KNeTo4yHOoro umMK/Ia

G1

G2

Moayas 2

kadeapbl TeMaTOIOTHH U TpaHCcy3nooruu (C
Kadenpa KypCOM KJIMHMYECKOM JJaOOpaTOPHOM AMArHOCTHKH,
TCHETHKH W JJAOOPATOPHOU T€HETHKH)

MOBBIICHUS KBaTH(PUKAIIH 1 PO eCCHOHATBHOMN

daKkyabTET
MEPENOArOTOBKH CIICIIUAIMCTOB

Anpec (6aza) ®OI'BOY BO Poctl MY Munzapasa Poccun

=

3aB.xadeapoi [laToxun 1O B.

OtserctBeHHbli  [Haropnas I'.1O.




COCTABUTCIIb

6 E-mail G.NAGORNAYA@INBOX .RU
7 Mo6. Tesedor 89094371973
8 Kabuner No YueoOnas komuara KJIJI PoctTMY
9 YueOHas nadoparopHas AMarHOCTUKA
JTUCITATIIAHA
10 VueGHBIH IpeaMeT nadopaTopHas AMAarHOCTHKA
11 YueOHbIH 1o 2022
COCTaBJICHUA
12 CleLMaIbHOCTD nadopaTopHas AMAarHOCTHKA
13 ®opma oOyuenus  [Ounas
CoBpeMeHHbI€ JTAbOPaTOPHBIE METO/IbI
14 Monyib JIMATHOCTHUKH B MECIUIIMHCKON TEHETUKE
15 Tema 2.1-2.2
16 [lonrema -
17 KonnuecTBo 10
BOIPOCOB
18 Twun Bompoca single
Cnucok TecTOBBIX 3aaHU
2 1
MHaKTMBaL WA BepeTeHa KeTOYHOTO
AENEeHNA KONXMUMHOM OCTaHaB/IMBaeT
MWTO3 Ha CTagum
npodasbl
nHTepdasbl
Tenodasbl
meTadasbl
2 2



mailto:G.NAGORNAYA@INBOX.RU

Camon MmaneHbKoM XpPOMOCOMOM
YyesI0BEKa ABAETCA

17

20

19

21

B OCHOBe Kakoro metoga nexkuTt
MMUKPOCKONMYECKOe uccneaoBaHue
4ynucaa n CTPYKTYPbl XPOMOCOM:

LNUTOreHEeTn4eCKoro

reHeanorn4eckoro

OUOXMMUNYECKOro

rMépnan3aLMoOHHOro

LlnToreHeTuKa - 3710:

pasgen reHeTUKN, N3ydaroLmm
XPOMOCOMBbI, UX CTPYKTYPY U
aHOMaInK

MeTO 4, U3y4eHUs NAanUANSAPHbIX
Yy30pOB Na/bLEB U Nag0HEN

pasgen 6uonormm, nsyyaroLwmm
6enkun, ux GyHKLMUN n
B3aUMOJEMNCTBUA B *KUBbIX
opraHmMamax

MeTOo 4 TEHETUKU OCHOBAHHbIN Ha
dHa/in3e poaoCnOBHbIX




Kakon meToz OKpalimMBaHuA
XPOMOCOM, UCMOJIb3YIOLLMNCA NPU
NpoBeAEHUMN LUTOrE€HETUYECKOTO
nccnesoBaHus, He NO3BoaseT
BbIABUTb UX IMHENHYIO
HEOAHOPOAHOCTb UK ONpPeae/UTb
cneumpuryeckne XpOMOCOMHbIE

CTPYKTYpbl:

G-OKpawurBaHue

R-okpawmBaHue

RV-meTog,

Q-oKpawwmnBaHue

N3 HMXKEeNnepeYncaeHHoro, Ana
NPoBeAeHUA LUTOreHETUUYECKOTO
aHa/n3a UCMNoJb3yloT:

NeNKOUUTDI

HeNTPpodUbI

303MHOPU/IbI

ammoounTl

Mpwn NpoBEAEHUM LUTOTEHETUYECKOTO
nccnepoBaHua npoueaypa (stan)
06paboTkn matepmnana 0,56%
pactBopom KCl Ha3biBaeTcA

HaKoMni1eHne nan BblaeneHune
MUTOTUYECKUX KNIETOK

rmnoToHu4eckas obpaboTka




duMKcauma KNeToK

pacnaactbiBaHMeE XpOMOCOM Ha
npeameTHom CTekne

B ocHOBe onpeaeneHna KapnoTuna
(KapnoTUNMPOBAHMUA) NEKNUT:

NoNynALNOHHO-CTAaTUCTUYECKUNE
Hab o aAeHuA

LMTOrEHETUYECKUN aHaNu3

NnoMMepasHasa LenHaa peaxkuma

OUOXMMUYECKUIN aHaNN3

Mpwn NpoBeAEHUM LUTOTEHETUYECKOTO
nccnefoBaHua GuKcauma matepuana
OCYyLLEeCTBAAETCA CMEChIO:

meTaHoMa U 70% YKCYCHOM KUCNOTbI
(1:1)

MeTaHONa U NeAAHOMN YKCYCHOM
Knucnotbl (1:3)

MeTaHONa U NeAHOMN YKCYCHOM
Kucnotbl (3:1)

meTaHoMa U 70% YKCYCHOM KUCNOTbI
(3:1)

10

Kakon meToz OKpalimMBaHuA
XPOMOCOM, UCMOJIb3YIOLLMNCA NPU
NpoBeAEHUMU LUTOTEeHETUYECKOTO
nccnesoBaHua, nogpasymeBaer




MCrnoab30BaHMe GpayopeCcLEeHTHbIX
KpacuTteneu

G-OKpawwuBaHue

R-okpawmBaHue

C-oKpacka

Q-oKpawmBaHue

11

Mpn npoBeaeHUn nccnenoBaHUA €
LLeNblo MOMCKA MyTaL Ui,
onpeaenArLWwmnx YyBCTBUTEIbHOCTb
CONMAHOM ONYXOAN K TapreTHOM
Tepanuun, HeoHbxoAMMO OCYLLECTBAATD
B3ATME

LLe/IbHOM KPOBM

N1a3mbl KPOBU

TKaHU Oonyxoaun

nogonaet ntobon buomaTepunan, T.K.
OHK BCex comaTnyecKux KneTkax
OAMHAKOBa

12

MeTtoabl NGS He UCnoab3yTCA ANA

NO/IHOIo reHOMHOTO CEKBEHNPOBAHUA

MOJIHOrO MHTPOHHOTO
CEKBEHUPOBaHMA

NO/IHOIO 3K30OMHOIo cekBeHnpoBaHuA

TApreTHoro CeKBeHnpoBaHMA




13

Huyke nepevncnersbl Wwarn LMKNa
NONMMEPA3HOM LENMHOM peakLuuy,
Kpome:

nnasneHue AJHK

OT}KWT NpanmepoB

obpaTHaA TpaHCcKpunumA

3/10HrauuA

14

OnpefeneHHyo NOCAeA0BaATE/IbHOCTb

Hykneotuaos JJHK BO3mMOXHO
BbIABUTb HUXKEYKa3aHHbIMMU
MeToZaMu, 3a NCKII0YEHNEM

Mup

Ob6paboTKa 0bpasLa pecTpmMKTazamu

6n0T-rMbpunamsaumna no CaysepHy

BectpeH-610TUHT

15

MepeuncneHbl ¢pasbl,
XapaKkTepusyowme AMHaMUKY
HaKoNAeHUA NPOAYyKTa B Xxoae
peakuum amnanduKaLum, yKaxumre
oWmnbKyY

9KCMOHEeHUMa/ibHaA

JIMHEeNHasn

HeratTuBHaA

naaTto




16

B cocTtaB peakuMoHHON cmecn ana
nposegeHuna MNUP BxoauTt Bce Kpome

Hykneotnarpndocdatbl

AHK-nonnmepasa

BoigeneHHaa AHK

AHK-nuraza

17

HakonneHne npoaykra
amnanduKkaummn 6am3Koe K
ABYKPaTHOMY NPV MPOXOXKAEHNU
Kaxkaoro umkna MNUP xapaktepHo gna
dasbl

SKCMOHEHLUMaNbHOM

JIMHENHOM

naaTto

BCeX NepeyncneHHbIX

18

Mpu anekTpodopese npoaykros MLP
paccTosiHMe, Ha KoTopoe
nepemeLLaeTca N0A0Ca aMNANKOHOB,
B NepBYyto oyepesb 3aBUCUT OT:

AJIMHbI KTOHMPOBAHHOIO ¢pparmeHTa

BMAA KpacuTena ana AeTekum

TMNa Kamepbl 418 anekTpodopesa

YPOBHS OCBELLEHUS




19

[MpoLeccuBHOCTL - 3TO
XapaKTepUCTMKa

6ydepa ana nposegeHus MLP

napbl NpanmMmepoB

noJiMMepasbl

PeaKkUMOHHON CMECU B LLe/IOM

20

Ana nonydyenmna kKAHK Ha ocHoBe
BblaeneHHon PHK nposoautca

NonnmepasHaa LenHaa peakuma

Ob6paTHaa TpaHCKpUNLmS

JlurasHana uenHana peaeuma

Pectpukuma

21

Bbixoa npoaykTta NLP n ero
cneumPuUIHOCTb B HanbonbLuen

CTEMEHU, U3 HUXKEMNEPEUNCIEHHOTO,

3aBUCUT OT:

KOHUEHTpaunun MOHOB marHma

obbema peakLMOHHOM CMecu

TUMNa UCMOIb3yeMOro amnindukaTopa

BCeE nepevyncaeHHoe HeBepHo

22




Mpanmepsbl 370 -

KopoTKkue (Kak npasunno okono 20
HYK/1e0TUA0B) NOCNeA0BaTeNbHOCTH,
KOoMMiemeHTapHble y4actkam [JHK
GNAHKUPYIOLWMM KNOHUPYEMbIN
Yy4acToOK

MeueHble pnyopecueHTHON METKOM
HYK/IeOTUAHbIE NOCNeA0BaTeIbHOCTH,
KomMnaemeHTapHble nckomomn HK,
ANA NpoBeaeHuA rmbpumamnsaumm

Tun AHK-noanmepasbl

HeT npaBunnbHOro BapuaHTa

23

Kakon ns meto0B NO3BONIAET
HabnoaaTb AMHAMUWKY HAKOMNAEHUA
NPoAyKTa HeNnocCpPeACTBEHHO BO
BPeMS NPOXOXKAEHMA peaKuum

obpaTHaA TpaHCcKpunumA

[LLP B pexknme peanbHOro BpemeHu

dnyopecueHTHasa rubpmnamnsauma in
situ

baotnur no CaysepHy

24

MUP c aetekumnen B pexxkume
peasibHOro BpeMeHMm

NO3BONAET PErMCTPUPOBATL NPOLLECC
amMnanpurKaLmMm HenocpeaCTBEHHO
npu TEPMOLMKAMPOBaAHMK, be3
BCKPbITUA NPpobUpPOK




BO3MOXEH KO/IMYECTBEHHbIN aHan3
LLe/IeBOM NOCNeA0BaTe/IbHOCTH

BepHO A, B

HeéBEPHbl BCE BAPUaHTDbI

25

[LLP B pexknme peanbHOro BpemeHu
(MLLP-PB)

OAHOM peaKumen No3BoNAET
onpeaennTb HeCKosibko JHK-
MULLEHEN (MHOXKeCTBEHHAs NN
«multiplex» peakuus)

petekuua MNUP-PB ocywecTtBnaeTcA
nytem renb-anektpodopesa

BepHO A, B

HeBEPHbI BCE BAPUaHTDI

26

OcobeHHocTb MUP, 3aknto4aeTca B
TOM, YTO 3PPEKTUBHOCTb peaKLmm
3aBUCUT OT TOYHOM
KOMM/IEMEHTAPHOCTU KAKOUEBbIX
Touek npanmepa (3’-Hykneotma) nnu
30HA3 K/IOHUPYEMOM
nocneAoBaTeIbHOCTU IEXKUT B OCHOBE

aHanmnsa noammopdmama 4/IMHbI
PeCTPUKLNOHHbBIX GparmeHTOB

annenb-cneuymndpumyeckon MLUP

rHesgosown MLUP

accumeTpuyHom MUP




27

MLPA a70-

Pa3HOBUAHOCTb ansesib-
cneundunyeckom MLP

MYNbTUMNAEKCHaA nras3-3aBMCcCMmasn
amnandmKauma

MWKPOMATPUYHBIA aHaIN3 MyTauum

HeéBEPHbI BCE BAPUaAHTDI

28

Kak Ha3biBaeTcA ncciegoBaHue, npu
KOTOPOM MPOU3BOAAT OnNpeaesieHue
MyTaLMMN C NOMOLLbIO GepMeEHTOB,
pa3pes3arolmnx KIOHUPOBAHHbIE
¢dparmenTbl JHK no onpeaeneHHbim
HYKNEOTUAHbIM
nocneaoBaTeIbHOCTAM

OnpeaeneHune noammopodmama AAnHbI
PeCTPUKLUNOHHbIX GparmeHTOB

Cay3epH-610TUHT

MLPA

AnnenbcneumduyHaa noanMmepasHas
LLENMHaA peakuus

29

MeTog, NUP ¢ aeTekumen B pexkmme
peasibHOro BpeMeHU B ANArHOCTUKE
MCNONb3YETCA ANS, YKaXKuTe
HeBEpPHbIM BapuaHT

onpeaeneHna akCnpeccnm reHos




onpeaeneHnA reHeTU4ecKoro
MaTepwuana Bo3byautenen
MHPEKUNOHHBIX 3ab01ieBaHNN

onpeaeneHna SNP

onpeaeneHna 6MOOrMYECKOro
poacTBa

30

YKaXKute BepHYI0
nocnenoBaTeNbHOCTb AENCTBUN NPU
NccnefoBaHUK C LEenblo onpeaeneHus
YPOBHA 9KCNPECCUU reHa ¢
npumeHeHnem metoga NUP 8
peXxume peanbHOro BpemMeHwu
(neTekumna otmeyeHa *):

BblaenexHune AHK -
TepMOUMKANpoBaHue™

BblaeneHne PHK -
TepMOUMKANpoBaHue™

BblaeneHue PHK - obpatHan
TpaHCKpUnuua -
TepMOUMKANpoBaHue™

BblaeneHue AHK - obpaTHasn
TpaHCKpUnuua -
TEPMOLMKANPOBAHNE —> refib-
anekTpodopes*

31

BblAe/1€HMUE HYK/IEMHOBbIX KUCNOT B
nabopatopmax, MCNOJIb3YHOLLUX
MeTOoAbl amnandukaumm
HYKJIE€UHOBbIX KUC/IOT OCYLLEeCTBAAIOT
B!

pabouen 30He 1




pabouei 30He 2

pabouen 30He 3A

pabouen 30He 3b

32

Jetekumnio v yyet pesynbtatos [1LP B
peXKMme peasnbHOro BpemMeHu B
nabopatopumax, MCNO/b3YHOLLUX
MeTOAbl amnanduKkaumm
HYK/IEMHOBbIX KMCAOT OCYLLECTBAAIOT
B:

pabouen 30He 4-1

pabouei 30He 2

pabouen 30He 3A

pabouen 30He 3b

33

lpynna meToa0B, NO3BO/IAOLMX
YCTaHOBWUTb NOC/1IeA0BaTE/IbHOCTb
MOHOMEPOB B JIMHENHbIX MOIEKY1AX
6MonoMmepoB Ha3blBaeTCA

CeKBEHUMUpPOBaHUE

610T-rMbpnaAn3aums

JIMrMpoBaHne

obpaTHaA TpaHCcKpunumA

34

Hanbonee pacnpocTpaHeHHbIM
MeToa0M ceKkBeHnpoBaHua JHK
NepBoro NOKOJIEHUA ABNAETCA




MeToA4 JamaHa

meTog, CaHrepa

nnpocekseHnpoBsaHume

MOHOMOJIEKY/IAPHOE
CEKBEHMPOBaHMUE

35

Anae3oKkCuHykneoTnaHoe
npepbiBaHne pepmeHTaTUBHOIO
CUHTE3a KOMUM nccnesyemom
monekynbl JHK xapaktepusyert

meTog, Makcama-mnbepTa

meTog, CaHrepa

nnpocekseHnpoBsaHume

MeToA4 JamaHa

36

K meTtoay CaHrepa cnpaBennMBo
OTHOCUTCA BCE, KpOome

NO3BONAET ONpeaenTb
nocneaoBaTe/IbHOCTb 40, NPUMEPHO,
1000 HykneoTnaos

NpoBOAUTCA GEPMEHTATUBHbIN CUHTE3
[AHK ¢ 06pbiBOM CHMHTE3a Lenu
TEPMMUHUPYIOLMMN KOMNOHEHTAMM
(AAHTO)

OCHOBE MEeToaAa — XMMMn4eckoe
pacuenneHmne mev4eHbiX y4aCTtkoB
LIHK

AEeTeKLMA OCYyLLEeCTBAAETCA
anekTpodopesom




37

OcobeHHocTn meToga CaHrepa BCe,
Kpome

HanboblLuaa NerkocTb
aBTOMaTM3aLUn

NoAXOAUT AN CEKBEHUPOBAHUA
OTAE/IbHbIX Y4aCTKOB reHOMa C Le/bio
aHa/sM3a myTaumm

BbICOKaA CTOMMOCTb NPOYTEHNA
O4HOro HyKneoTunaa

ncnonb3yeTca anAa saangauynm
AdHHbIX, MONY4E€HHbIX Ha nnaTcI)opmax
CEKBEHNPOBaAHMA HOBOIO MOKOJ1IEHNA
(NGS)

38

MaccoBoe€ napannesibHoe
CEKBEHNPOBAaHNUE OTHOCUTCA K:

CEKBEHMPOBaHMIo No CaHrepy

NGS

arrayCGH

mFISH

39

[Mpn maccoBom napansiesibHOM
cekBeHMpoBaHum (NGS)
pekomeHayeTcAa NCrnoab3oBaTb
TEPMWH «BAaPUAHT HYKNE€OTUAHON
nocnenoBaTe/ibHOCTU» CO
C/1IeAYIOLWUMUN XapaKTEPUCTUKAMM,
Kpome




MYTaHTHbIWN;

HeonpeaeneHHoro 3Ha4yeHumsa,;

NaToOreHHbIN; 406POKAYECTBEHHbIN

BEPOATHO NATOreHHbIN; BEPOATHO
A06pOKaYeCTBEHHbIN

40

TexHONOrMA CEKBEHNPOBAHMUA
«HOBOTO nokoaeHua» ot lllumina sTo:

nnpocekseHnpoBsaHume

MOHHOE NoAynpoBoAHUKOBOE
CeKBEHUMUpPOBaHUE

CEKBEHMPOBAHME HA MOMEKYIAPHbIX
Knactepax ¢ $payopecueHTHON
Aetekumnen

MOHOMOJIEKY/IAPHOE
CEKBEHUPOBaHMUE

Moayas 3

Kadenpa

kadeapbl TeMaTOIOTHH U TpaHC]y3nooTuu (C
KypCOM KJIMHMUUYECKOH J1a00paTOpHOM AMArHOCTHUKH,
TCHETHKH W JJAOOPATOPHOU T€HETHKH)

dakyabTET

MOBBIIICHNA KBATU(UKAIHN 1 TPOheCCHOHANTBHON
MEPETIOITOTOBKH CTICTIHAIICTOB

Anpec (6aza)

®OI'EOY BO PoctI’ MY Munsznpasa Poccun

3aB.xadeapoi

[Mlatoxuu HO.B.

OTBETCTBEHHBIH
COCTABUTEIb

Haropnas I'.10.

E-mail

G NAGORNAYA@INBOX.RU

Mo0. Tenedon

89094371973

Kaouuet No

YuebOnas komuara KJIJI PoctT MY



mailto:G.NAGORNAYA@INBOX.RU

YueOuasa

nadopaTopHas AMArHOCTHKA

9
JHCIUTUINHA
10 VueGHBIH TpeMeT nadopaTopHas AMAarHOCTHKA
11 YueOHbIl roj 2022
COCTaBJICHUA
12 ClieLHaIbHOCTD nadopaTopHas AMAarHOCTHKA
13 ®opma oOyuenust  [Ounas
PactivpeHHbI HEOHATAIBHBIA CKPUHUHT
14 Monyinb
15 Tema 3.1-32
16 [lonrema -
KonnuecTBo
17 20
BOIPOCOB
18 Twun Bompoca single
19 HMcTouHuk -
CnHcoK TeCTOBBIX 3aJaHHI
3 1
HapyweHue Kakoro pepmeHTa
NPUBOAMT K UMTPY/IMHEMUN:
HeA0CTaTOYHOCTb JIM30COMHOM
ra/lakTo3naasbl
HeA0CTaTOYHOCTb aPrMHUHCYKUMHAT
CUHTETa3bl
HeA0CTaTOYHOCTb MaHTEeTEHAT KMHa3bI
HeA0CTaTOYHOCTb COUHTOMMENTMHA3DI
3

UHrmbmuposaHmne GpepmeHTOB,
Haxo4ALLMXCA BblLIe




meTabonnyeckoro 6/10Ka, UCNONL3YIOT
B Tepanuu

TUpO3uHemunun 1-ro Tuna

cMHapoma BupoemaHa — bekButa

beHnNKeToHYpUM

6one3Hn Pedpcyma

Mpn TMpO3MHEMKUK 1-rO TMNA NPUHLUN
AneToTepanuu 3akan4aeTca B
OrpaHNYeHnn NOCTYNJIEHNA B
OpraHunsm:

JluznHa n apruHuHa

Tupo3uHa u peHnnanaHuHa

JIN3MHA U METUOHUHA

MeTWOHWHa n aprmHnHa

dnarHoctnyeckune Kputepuu
TUPO3UHEeMUM | Tnna:

HeAO0CTaTOYHOCTb pepmeHTa
bymapunauetoaueTaT rmaposiasbl

Meab TpaHcnopTupytowen ATD-a3bl
neyeHu

AePUUMT rekco3ammMHnaasbl A B
CbIBOPOTKE U TKaHSAX

aednunt ammno-1,6-rnoKo3mnaasol B
NeYeHU U MblLLLAX




HapyweHue Kakoro pepmeHTa
NPMBOANT K UUTPY/IMHEMUU:

HeA0CTaTOYHOCTb JIM30COMHOM
ra/lakTo3naasbl

He4OCTaTOYHOCTb apPrMHNHCYKUUNHAT
CUHTETAa3bl

HeAdOCTaTO4YHOCTb NAHTETEHAT KMHA3blI

HapyweHune Kakoro pepmeHTa
NPMBOANT K UUTPY/IMHEMUU:

FNyTapoBana auuaypua HacieayeTcs
no:

AyTOCOMHO-peLeCcCMBHOMY TUTY

AYyTOCOMHO-A0MUHAHTHOMY TUNY

X-cuenneHHOMY AOMWHAHTHOMY TUMY

MuUTOXOHAPUANbHbINA TUM
HacneA0BaHMA

MeTtunimanoHoBasa aunaypusn
HacneayeTca no:

AyTOCOMHO-peLecCUBHOMY TUMY

AYyTOCOMHO-A0MUHAHTHOMY TUNY

X-cuenneHHOMY AOMWHAHTHOMY TUMY

MuTOXOHAPUANbHbINA TUM
HacneAOBaHMA




MaToreHeTMYeCKMN MeXaHU3M
BO3HWKHOBEHMA INyTapoOBOM
aumaypun tun |:

Hea4O0CTaTO4YHOCTb KMCNOM NnMnasbl

HeA0CTaTOYHOCTb
rNOKo3uATpaHchepasbl 1

HeA0CTaTOYHOCTbIO rnyTapun-KoA-
aernaporeHasbl

He4O0CTaTO4YHOCTb acnapToaLnia3bl

[AnarHocTnyeckmne Kputepmm
FnyTaposon aunaypum tvn |

HeAO0CTaTOYHOCTb pepmeHTa
bymapunauetoaueTaT rmaposiasbl

HakonaeHue rnytaposom u 3-OH-
rNyTapoBOM KUCNOT

AePUUMT rekco3ammHnaasbl A B
CbIBOPOTKE U TKaHSAX

aednunt ammno-1,6-rnoKo3mnaasol B
NeYeHU U MblLlLLAX

10

[na HegoCcTaToMHOCTM BUOTMHMAA3I
XapaKTePHO NOBbIWEHME
aUN/IKAPHUTMHOB

C5DC

C3

C50H




C5

11

[peHaTanbHaA AMarHOCTUKa npu
METU/IMAZIOHOBOM aLLnaypUm
BO3MOMKHa NyTem onpeaesieHns
aKTUBHOCTM:

MeTnimanoHnn-KoA-myTtasbl

rnyTapun-KoA aernaporeHasbl

nsosanepun-KoA-gernaporeHasbl

6MOTUHNAA3DI

12

HapyweHue Kakoro ¢pepmeHTa
NPUBOAMT K Pa3BUTUIO
MeTnamanoHOBOW aumaypumn:

HeAO0CTaTOYHOCTbIO GEPMEHTHOTO
KOMMNAEKCa AernaporeHas

Meab TpaHcnopTupytowen ATD-a3bl
neyeHu

HeA0CTaTOYHOCTb beTa-
rMIOKYPOHMAA3bI

HEeA0CTaTOMHOCTb anodepmeHTa

13

[AnarHocTnyeckmne Kputepmm
N30BaneprMaHOBOM aLnaypumn:

NOBbILIEHHbIE YPOBHU Meb

TpaHcnopTupytowen ATP-a3bl neveHn




NOBbILIEHNE KOHLEHTPAL MU
METU/IMaI0HOBOM KUCNOTbI

NnoBblLeHNe YPOBHA GUTAHOBOM
KMC/I0Tbl B KPOBM

HaKOMN/IeHNe NPOU3BOAHbIX
nsosanepuni-KoA

14

dnarHocTtnyeckune Kputepuu
TuposnHemumn tnn |

OCHOBHbIM BUOXMMUYECKUM
MapKepom 3aboneBaHMA CAYKUT
NOBbILIEHNE YPOBHS
CYKUMHMW/TALETOHA B MOYE U1 KPOBMW.

NOBbILWEHHbIE YPOBHU Meapb
TpaHcnopTupytowen ATP-a3bl neveHn

NOBbILIEHNE KOHLEHTPAL MU
METU/IMaI0HOBOMN KUCNOTbI

noBblLeHNe yPoBHA GUTAHOBOM
KMUC/1I0Tbl B KPOBM

15

na onpeneneHna opraHNYeCcKux
KUCNOT B MOYE UCMONb3YIOT

[@a30-KMAKOCTHYIO XpOMOTOrpaduio

[a30BOI XpPOMATO-MaCC-
CNEKTPOMETPUIO

doTOMETPUYECKNN METO S,

CnekTpoMeTpUYECKUIM METOA,




16

MeTtogom TMC npwm rnytaposom
aunaypum Tmn | onpeaenatot:

KOHUEHTPAaUNN TnyTapUIaKapHUTUHA

KOHUEHTPauMn metuamanonun- (C4)
n nponnoHmn- (C3) KAPHUTUHOB

KOHLEHTPaLUMN ypOBHSA
nsosanepunkapHutuHa (C5).

KOHUeHTpauun N-auetnnacnapraTa

17

MeTtoaom TMC npu meTUAIMaI0OHOBOM
aunaypum onpeaensator:

KOHUEHTPAaUNN TNYyTapUIAKapPHUTUHA

KOHUEHTPaUMn meTuamanonun- (C4)
n nponnoHmn- (C3) KAPHUTUHOB

KOHL,EHTPaLUMKN YPOBHSA
nsosanepunkapHutuHa (C5).

KOHUeHTpaumn N-auetnnacnapraTa

18

MeTtogom TMC npm nponmMoHOBOM
aunaypum onpeaenator:

KOHUEHTPpaUuun rnytTapuakapHUTUHaA

KOHUEHTPaUMn meTuamanonun- (C4)
n nponnoHmn- (C3) KAPHUTUHOB

KOHL,EHTPaLUMKN YPOBHSA
nsosanepunkapHutuHa (C5).

KOHLLeHTpaLmu
nponuoHnAKapHuTUHa (C)




19

Metoaom TMC npum
N30Ba/IePUAHOBOMN aunaypum
onpeaensaoT:

KOHUEHTPAUNN TNYTAPUIAKAPHUTUHA

KOHUEHTPaUMn meTuamanonun- (C4)
n nponnoHmn- (C3) KAPHUTUHOB

KOHL,EHTPaLUMN YPOBHSA
nsosanepunkapHutuHa (C5).

KOHLLeHTpaLmu
nponuoHuAKapHuTUHa (C)

20

OCHOBHbIM METOAOM UCC/IeA0BaHUA
MUKPO3/IEMEHTOB ABNAETCA

HedenomeTpuA

MLp

Macc-cnektpomeTpua

MmmyHOdEpMEHTHBIN aHann3

— O 00 1 N B W N =

KoHTpo1bHBIX BONPOCOB 1151 cO0ECe10BAHUS:

Perynsuus sKkcrpeccuy reHOB y YeJIOBEKA Ha YPOBHE TPAHCKPHUIILINY.
Perymanusa skcnpeccun reHoB y 4elioBeka Ha ypoBHE npoueccunra PHK.
Perynsuus sKkCrpeccuy reHOB Y UeJIOBEKA Ha YPOBHE TPAHCIIAIUH.
['eHHBIC MyTalIUK Y YETTOBEKA.

XPpOMOCOMHBIE U TCHOMHBIC MYTallUH Y YEJIOBEKA.

WHOPUIUHT

npeiid TeHOB

OMOXUMHUUECKUE METO/Ibl UCCIICA0BAHUSA

LIUTOT€HETUUECKUE METO/Ibl UCCIICIOBAHUS

MOJIEKYISIPHO-TEHETHUECKHUE METO/Ibl UCCAEOBAHUA




11
12
13
14
15

16
17
18
19
20

21
22
23
24
25
26
27

28
29
30

MeToabl OKpaITuBaHUA XPOMOCOMHBIX MPETapaToB.

[Tpuauner naeHTrdUKar MeTada3zHBIX XPOMOCOM YEIIOBEKA.
IIpaBuna cObopa u xpaHeHHs: OMOJIOTHYECKOTO MaTepHrala.
TeopeTnueckre OCHOBBI OMOXUMHUUYECKHUX METOA0B TUATHOCTHKH.
AmMmmrdukanmoHHbie MeToAbl, MpuMeHsembie B JIHK-auarnocTuke.
TTI1P.

I'nOpuanzanmoHHbie MeTO b, TpuMeHsaembie B JIHK-nuarnoctuke.
OnekTpodope3 HyKICHHOBBIX KHCIIOT.

[Ipssmbie 1 kocBeHHBIE MeTOABI JIHK -mrnarnocTuky.

OO01ue TPUHIIANBI MPOBEACHUS HEOHATAIbHOTO CKPUHUHTA
IIpoBeneHne CKpUHUHTA HA HACJICACTBEHHBIC HAPYIIICHUSA OKHUCICHUS
JKAPHBIX KHCJIOT

IIpoBeaeHne CKpUHMHTA HA aMAHOLIMAONATHH

IIpoBeneHne CKpUHUHTA HA HAPYILICHUE 1TUKJIa MOUECBHUHBI
[IpoBenenne ckpununra Ha Hb

IIpoBeaeHne CKpUHUHTA HA OPraHUYECKUE alliIypHHr

MeToauku npoOOMOATrOTOBKH, TOCTAHOBKH PEAKITAN
HNuTepnperanus pe3ynbTaToOB AMArHOCTHKH

Tannemuas macc-criektpoMetpusd. [IpakTrueckoe 0CBOCHUE MPaBUl
HWHTEPNPETAIUNA PE3YIbTATOB

HeonatanpHblii CkpuHUHT. CPOKH MPOBEICHUSA

Oprannueckue KACIOTh. UHTEpIpeTanus pe3yabTaToB
YUYETHO-OTUYETHAS JOKYMEHTAIIMS 110 KIMHUYECKAM JIaOOPaTOPHBIM
HCCIIeAOBAHUSM, MPEIyCMOTPEHHASA ICHCTBYIOIMMH HOPMATUBHBIMHU
JTOKyMEHTaMH
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