KA®E]IPA METTUITUHCKOM 1 EHETUKU

YTBEPKIAIO
B
BOVBUO C3IMY um. UM Meunnkopa
o MH-Hzﬁpéi}g Poccun

el My

~ LeJb nporpammet;
~ IUIaHApyeMble pesynpraTy; 00yueHus;

— YYeOHBIH [JIaH;

~ KaICHIAPHELA yueGHpri rpajux;

— TpeboBaHus K HTOTOBOH aTTecTanmy oﬁymromnxca;

— paboune HPOrpaMMel  yyefuprx Monynel: «Crenuanppre AUCHUILTHEBD), «CMexHLIe
AUCIHILIHHED;

i OpF&HH3aHHOHHO-HeI[Ell"OFIfI‘IeCKHe YCiioBus Peamusanuu HpOFpaMMBI;



YMCHHS 10 COIMAIbHOM IMIHEHE H OPraHH3aIliy 3PaBOOX PAHEHHS.

Coxepkanue HporpaMMbl MOCTPOGHO B COOTBETCTBHH ¢ MOJIyJIbHBIM ~ TIPUHITHIIOM,
CTPYKTYPHBIMU CIMHMIAMH MOJYII SBISIOTCS pasiensl. Kasaplit pasjies Moty s o pasaensercs
Ha TCMBI, KaXIasg TCMa — Ha DJIEMEHTHI, KXIBIH dIeMEHT — Ha nojpmements. s yao6ersa
N0JIb30BAHMs IPOTPAMMOH B y4eOHOM IpoLecce Kaaas ero CTpyKTypHas eAdHHMIA KOJIIUPYETCSL.
Ha nepeom mecte crasutcs ko paszena (HarpumMep, 1), Ha BTOpoM — Kox TeMbl (Hampumep, 1.1),
Janee — Kon onementa (manpumep, 1.1.1), 3aTeM — Koj momdieMeHTa (manmpumep, 1.1.1.1).
Konuposka BHOCHT onpenenennslii Hopsyok B IIEPEUCHB BOIIPOCOB, COAEPIKAIIUXCS B IIPOrpaMMe,
410, B CBOIO 04EPE/Ib, 103BOJIAET KOXHPOBATH KOHTPOJIBHO-H3MEPHUTENBHEIE (TECTOBBIE) MaTepHaJIbI
B y4eOHO-METOIM4ECKOM KOMIIIeKce (naree — YMK).

YueOHBIH  TUIaH  ONpeseNseT  nepedeHs, TPYAOEMKOCTh,  IOCNEA0BATEILHOCTE U
pacnipefieicHie MoJyJielt (pa3yienoB), ycTaHaBanuBaeT (hOpMBI OpraHm3aluu y4yeOHOro 1poiecca
HX COOTHOINICHHE (JICKIHH, CEMUHAPCKHE W IIPAKTHUECKIE 3aHSTHSL), (OPMBI KOHTPOJIS 3HAHUIA.

B iporpamMmy BKmOUeHBI IIIaHUpYeMBIE pe3yIETATEI 00y4enns. ITnaHupyeMble pe3yIbTaThl
00y4cHHs HAlpPaBICHBl HA COBEPIICHCTBOBAHME NpohecCHOHANLHBIX KOMIICTEHIIMH Bpaya -
m1abOPATOPHOro IreHETHKA, €T0  MPOMECCHOHATBHBIX 3HAHUH, YMEHHH, HaBBIKOB. B mIanupyeMbIx
pesylbTaTax — OTP@KAETCAs  IPEEMCTBEHHOCT € HPOhECCHOHAIBHBIMHU CTaHJapTamu,
KBaTH(UKAMOHHBIMH XApPAKTEPHCTHKAMH TI0 COOTBETCTBYIOLIMM JIOJDKHOCTSIM, TpodeccHsM |
CHCHHANLHOCTAM (MM, KBaIM(GHUKAIMOHHBIM TpeGoBaHusM K npodecCHOHAILHBIM 3HAHUSIM |
HaBbIKaM,  HCOOXOAMMBIM IS  MCIIOJHEHHS  JIOJDKHOCTHBIX 00A3aHHOCTEH,  KOTOphIE
YCTAHABIMBAIOTCA B COOTBETCTBHM C (De/IEPATBHEIMU 3aKOHAMH M HHBIMH IPABOBBIMH AKTAMHE
Poccuiickolt ®eneparmu o rocyapersenHoii ciayxbe).

B nononanTensHol npopeccnonansuoit IIPOTpaMMe TOBBILICHUS KBATH(GUKAIMH Bpayei -
1ab0PaTOPHbIX TCHETHKOB MO CIIEIHAIbHOCTH «JIaboparophas renernkay» cojepiarca TpeGoBanus
K arTecranuu oOyyaromuxcs. Mtorosas arrecranus mo [IpOTpaMMe OCYIIECTB/ISICTCS TOCPEACTBOM
IPOBEJCHHS CEPTUMPUKALMOHHOIO 9K3aMEHA W BBITBISET TCOPETHYECKYI0 M HPAKTHYECKYIO
MOArOTOBKY 00yYaloNerocs B COOTBETCTBHH C LE/IAMH 1 COJIEpPIKAHUEM TIPOTPAMMBI.

OpraHu3alMOHHO-TIe[ATOTHYECKHE  YCIIOBHS peamu3anui  NporpaMMEL. Y CIIOBHA
PeATH3alME TONOJHUTEILHOR TPO(ECCHOHATIEHON [POrpaMMBbI TOBBIIEHUS KBATH(DUKAIMKE 110
crenuaneuocTH «JlabopaTopmas reneTukay BKIIOYAKOT:

a) y4eOHO-METONMYECKYI0 JOKYMEHTALMIO M MaTepHallbl 110 BCeM paszienaM  (MOJyJisaM)
CHELHANTBHOCTH;

0) yuebHo-MeTOIMUeCKYIO JUTEPATYPY JUIA BHEAYTHTOPHOH paboThl 00yyaromxcs;

B)  MaTepHallbHO-TEXHUYECKHE  6a3bl, obecrieunBaloIe  OPraHU3alidio  BCeX  BHJIOB
JOUCHHUILTHHAPHOH’ TTO/IFOTOBKH

— YueOHbIE ayJIMTOPHH, OCHAIICHHbIE MaTEPHATAMH 1 000py/I0BaHHIEM IS TIPOBEJIEHHS YIeOHOrO
npolecca;

— KIHHHYCCKHE H  1abopaTopHble  0asbl B MENMIMHCKHX OpraHu3anmsax, Hay4dHo-
MCCICAOBATCILCKUX OpraHu3anusx MUHHCTEpPCTBA 3/ipaBooXpatenus Poccuiickoii Deneparym;

) Kajposoe oOecHeucHHe pean3aliu IPOTPAMMBI  COOTBETCTBYET TPEOOBAHUSIM INTATHOIO
pacnucanus xadeaper;

/1) 3aKOHOAATENLCTBO Poccniickoi Oeneparym.



I INTAHUPYEMBIE PE3YJIbTATHI OBYUEHMNS

XapaxTepucTHKa KBATH(DMKALIH 1 CBS3aHHBIX C Heil BHJIOB IIPO(eCCHOHANLHO
ACATEILHOCTH, TPY/IOBBIX (hYHKLMH M (HITH) ypoBHElH KBamuduKarmmn

TpebGopanust k kBammukanmu, Briciiee 00pasoBaHWe — CHENUAINTET 110 ONHOH U3

CIEHAJIBHOCTEI: «JleueOHOE JIeNon, «llenuarpusy, «CromMaTosorusy, «Memuko-
NPOQUIAKTHYECKOE  JIelion, «Meunuackas — 6GuodusnKay, «MemuHcKas  OHOXMMHS»,
«Memunmnckas kuGepreTnkay. Ilojrotoska B OpAHHAType no cnenuanbHocTh «Jlaboparopuas
FEHEeTHKAa»

XapakrepucTuka npoheccHOHaNbHBIX KOMIIETEHITHH,
HO/UICHKAIIHUX COBEPIICHCTBOBAHMIO B PE3YIILTATE OCBOEHHS JIOMOIHHTEIBHOM

IPO(ECCHOHAIBHOMN MPOrPpaMMBI TTOBBIIIEHHS] KBUIH(HKALIK 10 crennansHocTH «JTaGoparopHast

IF'CHETHKAa»

Y obyuaromuxcs COBCPLICHCTBYIOTCSA  ClIEAYIOMHUE  0OIIENPO(ecCHOHANBHEIC KOMIETEHIHH
(manee — OITK)
B OpraHu3alluOHHO-YIIPABJIEHYECKOH JIesITeIbHOCTH:

CIIOCOOHOCTE M FOTOBHOCTH HCIIONB30BATE HOPMATHBHYIO JIOKYMEHTAIHIO, IPHHATYIO B
chepe oxpanbl 3JI0POBBsL  (3aKOHOIATENLCTBO  POCCHHCKOMH Deiepaniui, TeXHHYECKHE
PETIIAMEHTBI, MEXIYHAPOIAHBIE M HAITHOHAJIBHDIC CTAHJAPTBI, NPHKA3bl, PEKOMEHJIALIUH,
MEXKIYHAPOJHYIO CHCTEMY eIuHHI (jajiee — CH), neiictByromue MEXK/[yHapOaHbIE
KITACCH(DHKALMH), & TaKkKe TOKYMEHTAIHIO ISt OLCHKH KayecTBa U 9((PeKTHBHOCTH paBoThI
MC/IMIMHCKUX opranuszanuit  (OI1K-1);

CIOCOOHOCT M TOTOBHOCTH  HCIIONB30BATH  3HAHMS 110 OpraHu3alMu  CTPYKTYPEI
1abOpaTOPHOM reHeTHYeCKOoi CILyKOBI, YIIPaBICHYCCKOH M SKOHOMHYECKON JIeSITebHOCTH
MC/IMIMHCKAX  Opranu3alMi pasjiMYHBIX THIOB 110 OKA3aHHIO METUIIMHCKOH TOMOIIH;
AHAU3UPOBATh MOKA3aTeNH pabOThl FeHETHUECKHX nabopatopuii BeeX ypoBHei, poBoanTh
HX OLEHKY. [IpoBouTs onenky 3G dEKTUBHOCTH COBPEMEHHBIX MEJIMKO-OPTraHU3alH OHHBIX
TEXHOJIOTHH IIPH OCYLIECTBICHHH THATHOCTHYECKIX uccreposanui (OI1K-2).

Y oby4aromerocs COBEPIICHCTBYIOTCS CIIEAYIONTHE TPOPECCHOHATBHBIE KOMIIETEHIINH (J1aiee —
[1K):
B THATHOCTHYECKOH JCATEIILEHOCTH:

CIIOCOOHOCTL M TOTOBHOCTB K ITOCTAHOBKE AMariosa Ha OCHOBaHHH JIabOPATOPHO-
ICHETHYECKOI0 AHAarHOCTHYECKOTO 00CIeI0BAH U (IIK-1)

CNOCOBHOCTE M FOTOBHOCTH OCYIIECTBIISITE NadOPaTOPHBIE TEHETHYECKHE HCC/IE[OBAHMS:
IUTOT€HETHYECKHE, MOJIEKYIIPHO-TEHETHYECKHE, MOJICKYJISIPHO-IUTOT€HETHYCCKHE,
OHOXHUMHYECKHE 15 CBOCBPEMEHHO IHATHOCTHKY T'PYIIBL HACJICACTBEHHEIX 3a00/IeBaHHi
H ITATOJIOTHYECKHX MPONECCOB, XAPAKTEPHBIX /IS TIPOSABICHHS TeHETHISCKHX 3aboeBanmit
(TIK-2)

CIIOCODHOCTH M [OTOBHOCTH aHAM3HPOBATL NPHYHHBI M 3aKOHOMEPHOCTH M3MCHEHMS
MabopaTopHBIX oKasaTelnei B Tpynne reneTuyeckux 3abosepanuii; (11K-3)

CIOCOOHOCTh M FOTOBHOCTB BBINONHATD OCHOBHBIE abopaToOpHBIE  JIMATHOCTHYCCKHE
MEPONIPHATHSA 110 BBIABICHHIO HEOTIOKHBIX M KH3HCYIPOXKAOIIUX COCTOSHHH — TIpu
FeHeTHyeckux donesnsax(I1K-4)

CIIOCOOHOCTR  OCBAMBATH M BHEAPSTH HOBbIC METOIbI JIaOOPATOPHLIX  T'€HETHUECKUX
MCCIIC/IOBAHUH, MMEIOIHMX HauGOLIIYIO AMAarHOCTHYECKYI0 H AHATMTHYECKYIO 1IEHHOCTE



(IIK-5);

CIIOCOOHOCTL  IITAHUPOBATH | aHaTM3MpOBaTh  CBOIO PaboTy, BECTH MEIHMIMHCKYIO
AOKYMEHTAIMIO, Y4aCTBOBATEL B COCTARJICHUH OTUYETOR 110 pabote mojpaseneHus (IIK-6);
CIIOCOOHOCTh COCTABHMTL 3asBKH Ha PCaKTHBBI, PAacXOJHbIC MaTepHalbl, 00OpyIOBaHHe,
HE0OXO0AMMOE JUTS IPOM3BOACTREHHOM JIESITebHOCTH (TIK-7);

CIOCOOHOCT M I'OTOBHOCTE KOHCYJILTHPOBAaTh Bpayed MO pesyiabraTaM JiabopaTopHO-
reHeTHYecKoro obeeoBanus (I1K-8).

B PO UIAKTHIECKON JesTebHOCTH:

CIOCOOHOCTE M TOTOBHOCTH  [IPHMEHSTE COBPCMEHHbBIC METOMMKH cOOpa M MEIMKO-
CTATUCTHYECKOTO  aHalu3a MHPOPMALMM O  IIOKA3aTeNIsx 3/I0pPOBbA  OONBHEIX ¢
HACJICNICTBEHHON U BPOXIAEHHOH MATONOrMel B Lessx paspaboTKH HayuHo 06OCHOBAHHBIX
MEp IO yITyUIIEHHIO H COXPAHEHHUIO 3M0POBbS HACEICHHS (I11IK-9);

CIIOCOGHOCTE M I'OTOBHOCTL HCIIOJNB30BATE MCTOZbl OICHKH NPHPOOHBIX H MeJIHUKO-
COLMAIBHBIX  (pAKTOPOB B PA3BUTHH TI'eHETHUCCKUX 3a00NeBaHuM, NPOBOAUTE WX
KOPPEKLHIO, OCYIIECTRIATE NPO(UIAKTHYECKHE MEPONIPUATHS, HPOBOJMTE CAHUTAPHO-
IIPOCBETUTENBCKYIO pabOTy 110 THrHEHHYECKHM Borpocam; (I1K-10)

llepeuens snanmit u ymenuit

ITo oxonyanun oGyuenns spay - 11abOPaTOPHBII TEHETHK JI0JIKCH 3HATE:

Koncrurynuio Poccwuiickoii Dejieparivu; 3aKOHbI W HHBIE HOPMATHBHBIC IIPABOBBIE AKTEI
Poccniickoii ®enepaiu s cdepe 31paBOOXPAHEHHS; OCHOBEI TPYAOBOI'O 3aKOHOJATE/IHCTRA
OPTaHH3ALMIO JIAOOPATOPHON CIIyKOBI; OCHOBBI CONHAJBHOM TUTHEHBI B MEJUIIHHCKOH
T€HETHKE;

COIHAIIBHbIC ACTICKTBI MEIMITUHCKOMN reHeTHKH;

YHECT, OTHCTHOCTD M BEACHHE JOKYMEHTAIUH B M€ HeTHYECKOI Jnaboparopuu;

OPTaHM3AIMIO TPy/la Bpava - TabOPaTOPHOTO TeHEeTHKA; aBTOMATH3HPOBaHHOE pabouee
MECTO Bpaya J1abopaToOpHOro reHeTHKa

OCHOBEI BpaueOHOMN 3TUKH 1 JICOHTOJIOTHH;

HCHXOJIOTHYECKHE M MOPAIbHO-3THYECKHE NPOBIIEMbI METHIHHCKON T'CHETHKH,
IUIAHMPOBAHME W OPraHU3alHI0  JOMOJHHTEIbHOIO Npo(hecCHOHATBHOrO  06pa3oBaHms
Bpauel B Pocemiickoit Meneparun

OCHOBHbIC ITOHATHS OOILUCH H OMYISIIHOHHOM reHETHKH;

MOJICKYJISIPHBIE OCHOBBI HACJIC/ICTBEHHOCTH;

IIUTONOTMYECKHE OCHOBBI HACIIEICTBEHHOCTH,

00IIYI0  KIIMHUYECKYIO XapaKTEePHCTUKY M OCOOEHHOCTH TEYEHHS HACHIE[CTBEHHbIX
3aboseBanuii;

O0ILLYIO XapPaKTEPUCTHKY H 0COBEHHOCTH TCHCHHA MYIBTU(DAKTOPHBIX GoJIe3HeiH;

IPUHIHIIBL KITACCH(HKAIMHU TIATOJIOTHH YeJI0BEKA ¢ IeHe THYECKOI TOYKH 3pEHHS;
COBPCMEHHYIO  KIACCHPUKAIMIO W A depennmansuyro JUATHOCTHKY  OCHOBHBIX
HACJICACTBEHHBIX 3a00ICBaHMI;

lpaBuia M crHoCOOBI  HONYYEHHS OHOJNOIHYCCKOro MaTepuana Juil  [POBENEHUS
UHTOTCHETHYCCKUX, MOJIEKYISAPHO-LUTOTEHETHIECKUX, OHOXHMIUCCKHX H MOJIEKYJISIPHO-
FCHCTHYECKMX  HMCCIICIOBAHMM, HEOOXOMUMBIX JUIS AudepeHIHaNbHON  HATHOCTHEH
3aboJieBanumii;

TCHETHYCCKHE (PaKTOPBI STHOJIOTHH M IATOreHesa HAcJe/ICTBEHHBIX OOJIe3HEe;

TIOKa3aHust sl IpOBEAEHUS TabOPaTOPHOTO reHeTHIECKOro obcnemoBanus,

VPHHIHIILI MACCOBOTIO CKPUHUHIA HOBOPOM/IEHHBIX HA HACICICTBEHHbIE Oose3nn oOmena;



TIOKa3aHusl, CPOKK OEPEMEHHOCTH U METO (b IIPOBEIICHHUSI JOPOJIOBOM JHATHOCTHKY,
METOIIPL ~ pacyeTa TOBTOPHOTO IEHETHYECKOIO pHCKA IIPH  Pa3IHUHBIX dopmax
HacJIEICTBCHHBIX 3a00JIeBaHHI;

COBPEMEHHBIC METOILI TEPATIUH OCHOBHBIX HACJIEICTBEHHBIX OOJIE3HEH;

COBPEMCHHBIC ~ METOABI  MOJICKYJIAPHO-TCHETHYECKOM  JMArHOCTHKH, MOJIEKYJIIPHO-
TCHCTHYECKYIO  NMarHoCTHKYy — Hauboylee  pacrnpoCTpaHEHHBIX BPOXKACHHBIX |
HACJIEICTBEHHBIX 3a00JIeBaHHIl;

METO/IbI KOHCEPBUPOBAHMs1, XpaHeHHs 1 00€3BpeKUBAHNS OHOJIOTHYECKOTO Marepuana;
BIUsHUE OHONIOrMUECKHX (haKTOPOB Ha pe3yJIbTaThl HCCICHOBAHMIA;

OPTAHH3AIMI0 KOHTPOJIS Ka4yecTBa JIADOPATOPHBIX HCCICNOBAHMIL, MOPSIOK H OCHOBHBIE
TPeOOBaHUsI K €r0 NPOBEICHHUIO,

TIpaBuIla SKCITyaTallMi OPITEXHUKH M MEIMIIMHCKOTO 060py/10BaHHS CBOETO pabouero
MecTa;

OHKOI'CHETHKY W I'€HETHYECKYIO JHArHOCTHKY OHKOJIOTHYECKHX 3200 IeBaHuit

ITo oxonyanuu o6yduenns Bpad - 1a6OPaTOPHBILA FeHETHK JIOJKEH YMETh:

[IpoBoANTL KIMHHYECKHE AHANUTHYECKHE HCCIENOBAHHS B COOTBETCTBHM C npoduiiem
11ab0PaTOPHH C HCITONB30BAHHEM COBPEMEHHBIX KJIMHHKO-IHAIHOCTHUCCKUX TEXHOJIOTHH, a
TAKOKE U3MEPUTEIIBHOM ¥ aHATUTHICCKOM anmapaTypel.

l'otoBuTh HeoOXOmMMBIE peakTHBEL obpabaTeiBaTh  GHOIOIMYECKME MaTepwan s
HCCIIEIOBAHHSI.

Bueapsare  mosele  MeTojipl MOJIEKYIAPHO-TEHETHYECKUX  HCCIIC/IOBAHHIH, HMEIOIIHe
Han0OJIbIIYIO AHATHTHYECKYIO U KIMHHAKO-/IMarHOCTHYECKYIO Ha/Ie)KHOCTE TIPH NPOBEACHHH
CCJICKTHBHOIO CKPHHMHTA.

AHaITU3UPOBATh PE3YJIBTATEl NPOBEACHHBIX HCCIE/OBAHMI H CIOCOBH HX pErucTpanuu.
Bectn HeoGx0mMy10 yueTHO-0TUETHYIO JIOKYMEHTAITHIO.

OcyiecTBiaTs By TpUIab0paTopHbIi KOHTPOJIb Ka4eCTBa HCCIIeIOBAHMIA.

ObcrienopaTh  GONBHBIX ¢ NPHMEHEHHEM — CIICIMANBHEIX FE€HETHYECKHX  METOJ0B
(urTOreneTHYeCKue, GHOXUMUUECKHE, UMMYHOJIOTHYECKHE, MOJIEKYJISIPHO-TCHETHIECKHE).
OcymecTBisite 3a60p GHOIOIHYECKOTO Marepuaga Juisi IpPOBEACHHs JabOpaToOpHbIX U
MOJICKYJIAPHO-TEHETHYECKHUX UCCIIEOBAHHI.

KynbTuBHpOBaTh  KNETKM pasnuuHBIX TKaHeH s IOJIYYEHHS [UTOTEHETHYECKHX
[IpenaparoB

[Iporomute 1mTOreHETHUCCKHE anau3 IPENapaToB, HCIOJIB3YS pPa3jIMYHLIE METOBI
nudhepeHIaTbHOrO OKpaIBaHus.

IIpoBOJIMTE MacCOBEIH M ceneKTHBHLIH CKPUHHMHI' Ha HaCJIe[CTBEHHbIe (oJie3ud 00MeHa,
OHOXHMMYECKHIT KOHTPOJIb JTCUEHHS GONBHEIX.

[Iposoauts 1mTOreHETHYCCKHE H MOJIEKYIIAPHO-TECHETHYECKHE HCCIIEI0OBANHSA ONYXO0ICBOT0
Marepuaia

OCYIIECTBIIATEL B3aUMOJICHCTBHE C BpadaMH pasHbIX CIIeHalbHOCTEH;

Tlo okonuanmuu o6yuenus Bpay - 11abOPATOPHBIH FeHETHK JOJKEH BIAJIETE:

Opranusanueii paGouero mMecra s 1IPOBEJICHMS JIaDOPATOPHBIX MCCIIE0BAHHMIA.
Hoxrotoko#t  mpo6 s mposenenus MOJICKYJIAPHO-TEHETHYECKUX  J1abOpaTOpHBIX
HCCIICIOBAHMH

IIpoBenenuem MonekymspHO-reneTHYeCKOH IHATHOCTHKH

IIpuroToBnennem npenapaTos st MTOTEHETHYECKIX HCCIICAOBaHU

Kapuorunmuposanuem ¢ ucrosssopanmem HOMEHKIaTypsl [ISCN

ohopMIIeHHEM HEOOX0MUMOIH MEJIMIMHCKOHN JIOKYMEHTALIUH;



— Hanucanunem 3aKJIIOUEHUH 110 pe3yiasTaram ﬂaﬁopa"ropmﬂx I'CHCTHYECKHX UCCIICAOBAHUHT
— llonp3oBanuem KOMITBIOTCPHBIMHA XPOMOCOMHBIMH U T'€HOMHBIMH nporpaMmMamMH,

III. TPEBOBAHUS K U'TOI'OBOM ATTECTAIIMA

Wroropas aTTecranus mo JIOMONHUTENILHON npo()ecCHOHATBHOM 1IPOrpaMMe OBEBIICHMS
KBIM(pUKAIUE Bpadeil 10 crenuaibHOCTH «Jlaboparopras remerHKa» UpoBoAHTCS B (opMe
CEPTHOUKAMOHHOTO 9K3aMEHa H JI0JIKHA BBISBIISTE TEOPETHYECKYIO H MIPAKTHYECKYIO MO/ATOTOBKY
Bpaya - 1abopaTtopHOr0 TreHeTHKAa B COOTBETCTBHH C TpeOOBaHMsIMU  KBaJM(DMKALIHOHHBIX
XapaKTePUCTHK H MPO(ECCHOHAIBHBIX CTAHAAPTOR.

OGyuaromuiicsi OMyCKAaeTcs: K HTOrOBOM aTTECTAIUH [10CJI€ HW3YYeHHs IHCLHUIUIHH B
00BeMe, IPEyCMOTPEHHOM Y4eGHBIM TIAHOM OTOIHUTEIEHON poeccHOHaNbHOM porpaMMbI
TOBBIIEHUS KBATH(UKAIIIY Bpayeii 110 CrienuanbHOCTH «JlabopaTopHas renetukay.

Jluma, ocBouBmME JOTOIHUTENLHYIO  POGECCHOHANBHYK) TIPOTPAMMY  [OBBIIEHHS
KBaIM(DUKAIUKM Bpaveil O CrienuanibHOCTH «JlaGopaTopHasl TEHETHKa» M YCIIEIIHO [IpOILIEIITHE
UTOrOBYIO  aTTECTAMIO, [OAYYalOT JIOKYMEHT O  JONOJHHTEILHOM Ipo(hecCHOHATEHOM
00pa30BaHMH — YIOCTOBEPEHHE O [IOBBIICHHHA KBAJIM(DMKALMK U CePTU(PUKAT CITCIIHAIMCTA,

Jlunam, ne npomemuM HTOroOBOMH aTTECTAIMN WITH MOJIYYHBIIUM Ha UTOrOBOM aTTeCTAlluH
HCYNOBJICTBOPHUTENIBHEIC  PE3YNBTATEL, a TAKXKe JIMIAM, OCBOMBIIMM YacTh JOIOJNHUTEIEHOMN
IIPO(ECCHOHANBHON  TIPOrpaMMbl | (w) orumenenneiM w3 TBOY BIIO C3IMVY  wwm.
MN.M.Meunmkosa Munsapasa Poccun, biraeres crpaska 00 00y4eHHH M 0 lepro/ie 06yUeHus..



IV. PABOUYME ITPOT'PAMMBI VUEBHBIX MOJYJIEN

PABOYAS ITPOTPAMMA YYEBHOI'O MOIYJIs
«CIIEHUAJIBHBIE TUCITALLIMHBIy

PA3JIEJI 1
I'EHETHKA YEJIOBEK A
B Kon HaumeHoBanus Tem, 31eMeHTOB 1 MO IEMEHTOB

1.1 Mejiununckas redetuxa HUCTOPHS U COBPEMEHHOCTE

1.1.1 ITaIbl CTaHOBJIEHHS MEIUIIMHCKON TeHeTUKH

1.1.2 Hanpasnenus ucenenopanmuii COBPEMEHHOM IeHETHKE YeJI0BeKa

12 I"eHbl 1 npusHaKu

121 3aKOHBI TIepe/iaun HACTIe /ICTBeHHbIX IIPU3HAKOB
JlOMUHAHTHOCTS, perteccHBHOCTD, K0OMUHAHTHOCTE
Cremiennoe nacienosanue. I PYIIIBI CHETIIEHUS
llpusHaky, cuennennsle ¢ nonom

1.2.2 BzaumoneiicTBre HeauiennHbIx renos. Kommiementapaocts, JMHUCTA3, IOJUMEpHs,
TE€HBI-MOH(DHUKATOPELI

Ll B Bsaumozeiicteue renoruna u Cpeabl B ((OPMUPOBAHMH IIPHU3HAKOR

1.3. Mornexynspuble 0cHOBEI HacneICTBEHHOCTH]

1.3.1 Posib HYKIIEHHOBBIX KHCIIOT B XPaHCHHH U PeaU3alluK IEHETHIECKOH HHpOPMAIHH,
HHK, THIb nocnenosarensnocTeii ocnoBanuit B JIHK. Caoiictea renernyeckoro
kona. Penukanus. Crpykrypa rena. CHrHanpHbIe, peryisaTopHble
110CIIE/I0BATEILHOCTH

1.3:2 Tpanckpumims. Perysuuns TpaHCKpuIIuK. TkaneBas coenupuaHOCTh

1.3.3 Cruakicunr. ANbTepHATHBHBIN CIIARCHHT

1.3.4 Pubonyknennossie kucnorsr PHK, Turip: PHK

3.5 Tpancnsanus. IToctrpancnsuonnas MO (HKAIMS

1.3.6 Mexanusmer perynsimu rensoii OKCIIpeccuu I'eHeTnYeckas 1 anuTeHeTHYCCKAs
PCTYJISITHSL SKCIIPECCHH IeHOB. MUTOXOHIPHANLHEIH TeHOM

1.4, LluTonorudeckue 0OCHOBLI HACIEICTBCHHOCTH

1:4.1, Ponb sapa u nutormasmer HACJIEACTBEHHOCTH

1.4.2. XPOMOCOMEI M XPOMOCOMHBII Habop; OCHOBHEIE MOHSTHS. CrpykrypHo-
dynxnuonanbHas  opranusanms XpOMOCOM

1.4.3. MuTo3, ero ¢assl, Gronornueckuii CMBICIT

1.4.4, Meito3, ero dassr, Guomornueckuii CMBIC]T

1.4.5. CoBpeMeHHBIE IpecTaBiIeH s o HOPMaJIbHOM KapHOTHIIE YEJIOBEKA

1.4.6. OcHOBHBIE maTOreHeTHYECKHE MEXaHU3MBI BOSHHKHOBEHHSI XPOMOCOMHOM
aToa0run. Mexauusmsl, 06ycIoBIHBAIOIIHC KOJIMYECTBCHHBIE H CTPYKTYPHEIE
IIEPECTPOMKH KAPHOTHUIIA

1.5, MsMenunBocTs

Lo.1; Henacniencreennas (bopma H3MEHYHBOCTH. A AN THBHEIC Momupukanuu. Mopdo3sor.
Teparorenes

1.5.2, HacnencrBennnie gopma namenunsocti Kombunarusuas u myrammonnas
H3MEHYHBOCTH

1.5.1.1 Knaccupukaims myranmii

1.5.1.2 lennpie myTarmm, MOJICKYJIAPHBIC MEXAHU3MBI HX BO3HUKHOBEHHS PO pelaparumu. .

1.5.1.3 llonsitue nuHAMMYECKOI MYTAIHH U IPEeMyTaldu

1.5.1.4, XpoMocoMHbIe abeppaluuu  (CTpyKTypHble HEPECTPOMKH XPOMOCOM), MGXE!HI/ISMIZ‘




B Kop HanmenoBanust tem, yiemenTtos u 0J2JIEMEHTOR

IPOUCXOMNCHUS, PEHOTUIIUYIECKHE TIPOSIBIEHHS..

1.5.1.5. ['enomuble MyTanuu (ducnopnie AHOMAJIHK), MEXAHH3MBI HX BOSHHKHOBCHHS,
(heHOTHIIHYECKHE TPOsBIEHHS, Mosanimsm u xumepusm. Tomrmion s u
aHEYIIIOU U

1.5.1.6. Knaccuduxarus MyTalHi 110 BX JoKanusanun CoMaTu4eckue u repMHHATHBHEIE
MY TaI{H

| P I Cronrannelii u HHIYIHPOBAHHEIH MyTarenes. [IporpaMMbl 1 MeTOIBI TECTHPOBAHUS
(haKkTOpOB cpeia Ha MyTareHHOCTb. OneHKa reHeTHIeCKHUX OCIeACTBHIA

1.6. Metob! renetHin yenosexa

1.6.1. ['eHeTHUECKHE METO BT HeCTIEOBAHMS

162 CunzgpoMonoruyeckuit anams

1.6.3. Cerperarmonnslii anams

1.6.4, bimsHenossIi MeTo

1.6.5. buoxumuueckne METOMBI UCCIICIOBAHUS

1.6.6. Llurorenernyueckie MeTob! HCCIIeIOBAHUS

1.6.7; Mouexynsipro-renetnyeckue METOJIbI

Lg Homynsmmonnas reneruka. YacTors: IIPU3HAKOB M I'eHOB. ['eHeTHYeCKOE paBHOBeCHE
B TIONYJIANHK U (AKTOPEI €T0 HAPYILIAKOIIHE ]

PA3JTEJI 2
KIIMHUYECKASI TEHETHK A
[ Kon Haumenosanus rem, rjeMenTos u MOAIJIEMEHTOB

2.1 HacnencrBennocts u natosorus

2:1:1 I'eneTnyeckue paxrops: 9THOJIOTHH, [1ATOT¢HEe3a HACIIEICTBEHHBIX HOIe3Heil

o o) Obwias xapakTepucTHKA HACTECTBEHHbIX Donesneii

2,1.3 YPpoBHH IaTorenesa Hac/IeICTBCHHBIX Gostesneit (MoneKyIpHBbI,
KJIETOYHBI, TKAHEBOH, OpraHHbIi, CHCTeMHBIH). [TneloTpontsbiii sddexr.

2.14 Knaccndukanus naciencresennpix Oonesneil. OcHOBHEIE XapaKTePUCTHKU
HACJIC/ICTBEHHBIX 00JIe3HEl.

2.1.5 I'enernyeckas rereporennocts u KIIHHUYECKHH OIUMOP(U3M HACTIE/ICTBEHHbIX
Oonesneit

2l b CeMHOTHKA HaCIIe/ICTBEHHBIX Goe3Hell

2.1.7 [IpuHIHIE THArHOCTHKH HacIenCTBEHHbIX OonesHei. JTabopaTopHble MeToIp
JHArHOCTHKH

2.1.8 [lpunnunme: nevyenns HacnencTBEH HbIX Ooutesneii u GosesHeil ¢ HAC/IEICTBEHHBIM
[IPEIPACIIONOKEHUEM,

2.2 XpoMocoMHBIE Goste3HN

2.2.1 Onpenenenue noustus XPOMOCOMHEBIX GonesHelt, uX Knaccudukanus,
PACIPOCTPAHEHHOCTD B MOMYJIAIHAX

222 DakTophl, BIUSIONIHE Ha BO3ZHUKHOBCHHE XPOMOCOMHOM TTATOJIOTHH

223 Mo3sauynsle u mongpie (bopmer xpomocomubx Gosesneit

224 DIIHMHHALINS aHOMAJIbHbBIX ramMeT H 3Urot

2.2.4.1 Y IeNbHBIH BEC XPOMOCOMHOM HATONOIMH B 9THOJIOTHH CIOHTAHHBIX abopTOB

225 OcHoBHbIE TOKA3aHMs 15 ITPOBEJICHHSI XPOMOCOMHOIO aHAaJTH3a

2.2.6. Knunuko-unrorenernaeckas XAPaKTCPUCTHKA CHHJPOMOB, CBI3aHHEIX C
AHOMANTHSIMH B CHCTEME II0TIOBBIX XPOMOCOM

22,7, Knnnuko-mroreneruuecias XapaKTCPUCTHKA CHUHIPOMOB, CBS3aHHbIX C
THCIIOBBIMH aHOMAJIUSIMH ayTOCOM




B Kon HanmenoBaHus TeM, 3JIeMeHTOB H 10IDIeMEHTOR

2.2.8. Kiunuko-murorenernueckas XapaKTePUCTHKA CHHJIPOMOB, CBA3AHHBIX CO
CTPYKTYPHBIMH [EPECTPOHKAME XPOMOCOM

2.2.8.6 3aboi1eBaHus, CBsI3aHHbIE C HAPYIICHUEM UMIIPHHTHHIA U X MOJIEKYISpHast
JIHATHOCTHKA

2.2.9. Kimnuko-riurorenernueckas XapaKTEePUCTHKA CHH/IPOMOB, CBSI3AHHBIX C
TIOBBIIIEHHON HECTAOMIILHOCTBIO XPOMOCOM

2.3 MouorenHsie hOpMBI HaCITE ICTBEHHDIX Oostesneit (marorenes, KiuHMKA,
AUATHOCTHKA, YacTOTA B IOMYJISLHH) :

231 O61as XapakTepucTHKa HaCIIe/ICTBEHHbIX bostesneit o6mena (HBO). Drronorus n
narorenes. Knmunudeckas knaccnuxarms, Kinanueckuit HOJUMOP(H3M H
TeHeTuieckas rereporeaHocts HBO. BsaumoeiicTruie renoruna u Cpesnl B
(popmuposanun HEO

2.3.2. Yposuu muarsocrux HEO

233 IIpuntune: nevenns HEO

2.4 bonesnu ¢ nacnenctsenHpM [IPEJIPACIOIOKEHUEM

2.4.1 O61mas xapakrepuctika 60J1e3Hel ¢ HaCIIC/ICTBEHHBIM IIPEJIPACIIONOKEHHEM

242 JIoKa3aTenbeTBO PO reHeTHYEeCKIX 1 CPeNOBBIX (PAKTOPOB B MIPOUCXOKICHUH
MYJTbTHGAKTOPHBIX GoNe3Hei (MDE)

243 OTHONOrHYecKas TCICPOrCHHOCTD U KIIMHUYECKUH nomamopdusm MOB. Braj
TJIaBHOTO I'€Ha B IPOUCX0eHne MDB

244 Merons! resetnyeckoro anammsa M®B u TCHETHYCCKHE MOJIEITH HCCIIETOBAHMS

24.5. I'eHHEIe ceTn

2.4.6 1'eHbl mpepacionokenHocTH

24.7 KnnHuko-renernueckas XapakTepuctuka MOB

24.8 Mouutopunr BITP B cucreme npodunakruky MOb

2.5 ['enernueckue Gonesnu comarnueckux KJIETOK

2.5.1 CoBpemeHHpIe peIcTABNCHNS 0 MeXaHH3Max KaHIleporeHesa

2.5.2 Hacnenctsennstii u Criopamuyeckuit pak. HacreictBeHnbie onkomornveckme
CHHIpOMEL. [10BBIITeHHAs MpepaciioNoKeHHOCTE K BO3HUKHOBCHHIO
3JI0KAQYECTBCHHBIX HOBOOOpa30BaHMMH

2.53. I'enerndeckue Hapyenus 1pH remo6iacroszax. CoBpeMeHHas TeHeTHYeCKas
Kllaccu(pukanus remo61actoszos. KiIoHosse nepectpoiiku. [Ipornoctuyeckn

3HaYHMBbIC I'€HETHYECKHE HapymeHus,

PA3JIEJI 3
JIABOPATOPHBIE METObI TEHETUYECKOI JMATHOCTUKH
Kon Haumenosanmue tem, siiementor u moasaementon

3.1. I{urorenernueckue METObI THATHOCTHKH

3.1.1 Hccnegosanue noosoro XpoMaTHHA

3.1.1 XPpOMOCOMHBIH aHam3 (Kapnorunuposanue)

312 [Tokasauus k nposenenmio XPOMOCOMHOTO aHaIH3a

3:1.3 Meronb! mpurotoBnenus XPOMOCOMHBIX IIpEnapaToB

Selad OCHOBHbIE IPUHIHIIBL KybTHBUPOBAHHUS KJICTOK JUIS Oy IEHHS XPOMOCOMHBIX
IpenaparosB.

3.1.3:2 Ocobennoctr 06paboTKy KIeToOYHbBIX KYJIBTYpP JUIS NOJYYEHUS XPOMOCOMHEIX
IIperapaToB

3.14 Metoibt oxpainmBanus XPOMOCOMHBIX IIPeapaToB

3.14.1 MeTon paBHoMepHOTO OKpalllMBaHHusl

3.1.4.2 Metonel  nuddepernmansroro [IPOIOJILHOIO CBEYEHHUSI MeTa(asHBIX XPOMOCOM




B [IpH OKpaIHBaHiy (1yopoxpomamu (Q-MeTopr)

3.14.2 Meropl, BeIsiBIAIOMHIC JMHEHHY0 niddepennupoBanHOCTE MeTahazHbIx
XpoMocoM Kpacutenem ['um3sa (G-mMetoan)

3.14.2 Meton, BEIBISIHOIMI TOKANM3AITHIO KOHCTHTYTHBHOIO I'ETEPOXPOMATHHA B
MeTadasHbIX XPOMOCOMAax YesI0BeKa (C-meton)

3.1.42 Meroa, BeIsIBASTIOIIIEL JIOKAJIH3aIHIO SIPBIIIKO00Pa3yIOIHX paioHOB B
MeTa(a3HBIX XPOMOCOMAX (Ag-meron)

3:1:5 Ipunumme! upeatudukarmu MeTapasHbIX XPOMOCOM YEJIOBEKA COrIACHO
MexaynapoHoit cicTeMe MUTOreHe THYECKO HOMEHKJIATYphI Yenoseka (ISCN)
2013

31140, [uToreneTudeckuii anaM3 momHbIX (peryJIspHbIX) H MO3aHUYHBIX (bopm aHoManuii
KapHOTHIIA)

3.1 AHAJIN3 IPOUCXOK/[CHHS MapKEPHBIX XPOMOCOM

3.1.8. IIpobiema xpomocomHoro nomuMopdusma y uenoseka. BapuaGenbHocTh
CTPYKTYPDI, KOIIMYECTBA U JIOKAIM3AIEH PAHOHOR, COMepIKAIIHX KOHCTHTYTHBHbIH
T'€TCPOXPOMATHH B KaprOTHIIC YenoBexa. Crienuprka MEKPOCKOHYIECKOro
aHaJI3a OT/ICNIBHBIX BAPHAHTOB XPOMOCOMHOIO moJIMMopu3Ma, UxX
A depeHnEanms oT CTpyKTypHBIX LIEPECTPOCK KAPUOTHIIA YENIOBEKa

3.1.59 OcobeHHOCTH IUTOTeHEeTHYECKOTO aHAI3a OITYXOJIEBBIX TKAHEH.

3.1.10 [IpoTokon xpomocomuoro aHa/In3a, COCTABICHUE 3aKIIIOYEHHSI 110 €0 JAHHBIM.

3.1.11 MonekyaspHo-IiHTOreHeTHYCCKHE MCTO/Ibl THATHOCTHKH XPOMOCOMHOR
TaTo/IOTHH C IPUMEHEHHEM XPOMOCOM-CIIENH(DHIECKUX JHK-30110B

3.1.12 CpaBHHTENBHAS NreHOMHASI rubpummsanms, CGH

3.1.13 Knnnnueckue nokasanus s IIPOBEJICHUSA MOJICKYJIAPHOIIUTOr€HETHIECKOTO
HCCJIEAOBAHUS

3.1.14 CranapThl B IUTOrEHETHUCCKIX HCCJIEIOBAHHAX

Jelals. Kourpons xauectsa riurorenetnyeckux uccaenosanuid. Opranusarus paGorel
IUTOrCHETHYICCKOH 1abopaTopun

3.2, bruoxumudeckne metop! uarmoctikn

321 Ipasuiia c6opa u Xpanenus GuomormIeckoro MaTepuana

332, Kontpons kavectsa (KK) 1ab0PATOPHBIX HCCIIeOBAHMI. BuyrpunaGopartopssrii u
Mekiiadboparopusiit KK

323, Obmwias XapakTepuCTHKA (PH3HKO-XHMHICCKIX METOJIOB.

3.2.4 XpoMmarorpadus

3.5 WmmyHOepMenTHEIH anamn

3.2.6. Teopetnueckue 0CHOBEI GHOXUMUYECKIX METOJ/IOB THArHOCTUKH

8.3 MonekynsipHo-renernueckmue METO/Ibl THArHOCTHKH

3.3.1 ['enom uelloBeKa(onpe/ienenue),

5.5.2 OH3HMEL, yHnoTpefisicMble B MOJICKYJIAPHOM KIIOHUpoBaHuM 1 JTHK -
JTHATHOCTHKE.

333 Pecrpuxis JIHK. CaiiTe pectpuknun. Knaceupuxanus Pectpukrassl,
Pecrpuknnonnpit anamms mointexy JIHK. Tlosmmopdusm jumn PECTPHKITHOHHEIX
¢parmenTon

3.3.4. Mousekyibr HyKIenHOBBIX KHCJIOT, HCTI0IB3yeMble B JIHK-nuarnocTuke

3.3.4.1 Meroast Beienenns JTHK PHK uz IYKaPHOTHYECKHX KJIETO

3.3.4.2 CHHTE3 ONUrOHYKICOTHIOB, MeTOIbI nosnyuenust JIHK- u PHK=30m108

8.3.5 AMITMHKAIHOHHBIE METOIBL npumensembie B JIHK-nuarnoctuxe.
llonumMepasnas nemnas peaknms (IIL1P). TTLP B peansom Bpemenu. QF- TP

3.3.6 ['nOpwimsanmonnsie MetoeL, npuMensieMmble B JIHK-nuaroctuke

337 INEKTPOPOPEs HYKIIEHHOBBIX KHCIOT j




(33.8

Ipsmbre Meronwt JJTHK auarnocTaiu. Cexsenuposanue. JIHK-nuarnoctuxa u
ONEHKA TCHETHYECKOI0 PHCKA

3.3.9 Koceennnie meronsr JTHK-marnoctur. [onstue nndopmaTHBHOCTH CeMby.
[Tonmumopduse HAHK-mapkepsl. Onenka reneruueckoro pUcKa

3.3.10 MeTosb! perucTpanum ToukoBbIx MyTarui

3.3.11 MeTo1bI YHII0BO# IMATHOCTHKH 1 HOBbI a¢dexTHBHBIE METOIEI CEKBEHHPOBAHH
AHK (Merox nanomop).

3.3.12 Obnacre npumenenns JIHK-1uarsocTixu

3313 O6opyoBanue mabopatopuu st MOJICKYTAPHO-TCHETHYECKUX HCCJIEA0BAHMI.

YcnoBus paGoThr MOJIEKYISIPHO-IeHETHYECKOH 1abopatopuu. VICTOYHUKH OHGOK
upy IHK-nmarnocruke. Tpo6Gnema 3arpsa3HeHusa marepuania. Texuuka
OesonacHocTH npu paboTe ¢ MyTareHHbIMY | TOKCHYHBIMH BEIECTBAMHU

PA3JIET 4 5
[IPOOWIAKTUKA HACJEACTBEHHBIX BOJIE3HEN

[ Kon HaumeHnoBanue Tem, 31emMeHTOR 1 MO/13JICMEHTOB

4.1. Y poBHH npothuIaKTUKH HAaCJICACTBEHHON M BPOIKIACHHOM MATOJIOTHH

4.1.1 TpexyposHesas cicrema NPOGUIAKTHKA HACIEACTBEHHOMN 1 BPOXKICHHOH IATOJIOTHU

4.1.2 [IpexoHnennuonnas npouiakTHKa

4.13 MOHHMTOPHHT BpOKICHHEBIX aHOMAIMI pasBUTHH

4.2, Mejmko-renetnueckoe KOHCYJILTHPOBAHHE

4.2.1 Ornpenenenne MeMKo-reHETHYECKOIO IIPOrHO3a IOTOMCTBA

4.2.2 YTOYHEHHE HArH03a ¢ IOMOIIBIO M'eHETHIOOKHX METOIOB

4.2.3 [Ipunnuner pacuera IIOBTOPHOIO I'€HETHYECKOTO PHCKA |

4.3 IpenMnnanTanmoRHas AMATHOCTHKA

4.3.1 TokasaHus K npeMMILIAHTAIMOHHOM JIHarHOCTHKE

4.3.2 lIpenMIIanTaMON A AMATHOCTHKA MOHOI'CHHBIX XaboJieBaHuii

4.3.3 lpenmmuianranuonnas mmarnoctuka XPOMOCOMHEIX OoJresHeii

4.3.4 [IpenMITanTaHOHH b1 CKPHUHHHT

4.4, llpenatanbuas muarnoctuka

4.4.1 Ornpenenenye npeHaTatbHOM THATHOCTHKL, OyHramMeHTaIbHbIC U TIPHKIIAHbIC
AaCIICKTBI IPCHATAJIbHOM JIMarHocTHKy. (nasiee I1)T)

4.4.2 Obuwme mokasanus x I1]]

4.4.3 Merouteckue noaxomnmr x [T

4.4.4 lpenaranbHblii CKpHHUHT MO CBIBOPOTOYHBIM (haKTOpam MaTepu.

4.4.5 Kombunuposanusiit Y3 u 6uoxummaeckuii CKpUHUHT B [ puMectpe. DdexTuBHOCTS
IIPOrpaMM NPEHATAIBHOIO CKPHHUHTA

4.4.6 WnBasupnbie metosr I1]]

4.4.7 CoBpeMeHHbIe HANPaBIeHMS passuTus [1]]

4.5. Heonaranpupiii ckpunumr

4.5.1 TpeGoBauust kK nporpammam Maccosoro CKPUHHUHTA

452 Hpunnuner ocymectsnenus [IPOrpaMM MaccoBOr0 CKPMHHHIA HOBOPOIKIEHHBIX HA
OKY, BpoxaeHHbIH TMIIOTHPEO3, rajlakTO3eMHIO, 8/ IPEHOIHHTAIIbHBIIA CHHJZIPOM H
MYKOBHCI[H103

4.5.3 KonTpons kauecrsa CKPUHUPYIOIHX IIPOrpaMM

4.54 PernonansHble u sTHHYECKHE 0COGEHHOCTH IIpOrpamMm

4.5.5 O pexTHBHOCTE MporpamMm MaccoBoro CKPHHHMHIA B CUCTEME MTPO(UIAKTHKH
HaCJIEACTBEHHBIX 3a00JIeBaHMH

4.6 I'enetueckoe rectuposanue

4.6.1 OcHOBEI (hapMakoreHeTHKH




4.6.1 ['eneTnueckoe TECTHPOBAHME HACJICICTBEHHBIX OOJIC3HEN ¢ MO3THUM HAYAIOM
4.6.1 ['eneruueckoe TecTupopanue IPEAPACIION0KEHHOCTH K MHOIO(aKTOPHEIM
3aboaeBaHmAM '
PABOYAS [TPOI'PAMMA YUYEBHOT'O MOIYJIA
«CMEXHBIE JTUCIUTTIMHBI»
PASJIEJL 5 AKYIUEPCTBO U TMHEKOJIOI'M S
Kon HanmenoBanus tem, 3j1eMeHTOB 1 MOJIeMEHTOR
3.1 IlaTonorus nososoro passurus
5.1.1 Hapymienne cunresa v neicTBIS EHCKHX TOTOBLIX TOPMOHOB
1.2 Jlucrenesun rouas
522 [puuune! Gecrious 1 HeBbIHAIIMBAHMS DepemennocTn
gl OCHOBHEIE IPUYHHBI KEHCKOTO GECTIO IS, I IpUHIIMIIB UATHOCTHKH U JICYEHHS.
522 OCHOBHBIE NPHYHHBI MYIKCKOTO GECTUIONHSL, I IpMHIUIIBL IMATHOCTHKH U JICYEeHH S,
5.2.3 Hesbinammsanue 6epemennoctu
PA3JIEJI 6 HEBPOJIOTUS
[ Koa HauvenoBauust Tem, 51eMeHTOB U OIYIeMEHTOR
6.1 ['eHeTHYECKHE acIIeKThI B HeBpOIOTHH
6.1.1 Hacnencreennpie, nereneparusueie 3a6omepanms HEPBHOM CHCTEMBI B BPOIKIEHHEIC
aHOMAJTUH.
6.1.2 Hacrieictsennbie HepeHO-MbIIIeunHbIE 3260 1CBAR ML




OCBOCHHC HOBBIX 3HAHWI, METOJHK, o0ecIeYnBaIOIUX COBE

V. VUEBHBIN TIJIAH

Ileﬂb: CACTEMaTHU3alHs U

KOMIIETCHIMH 1O BOTIPOcaM JIabopaTopHOi AHATHOCTHKY FeHEeTHYECKUX GomesHei

yrnybnenune 1poeccHOHANILHBIX 3HAHMI, YMEHHUH, HaBBIKOB,
PIICHCTBOBAHME MPOQECCHOHAIBHEIX

Kareropuss obyuaronuxcs: Bsiciiee o0pasoBanMe — CHENHANMTET 10 OFHON U3
CIIENMalIbHOCTEH ; «JIeuebHoE JICIOY, «lTenuarpusy, «CroMaTomorusy, «Menuko-
npoduIakTHIECKOE neno»,  «Menuumnckas Onodpusukan, «MemunmHcKas OuoxuMHSLY,

«MenunuHcKas KHOCpHETHKAY.

FCHCTHKA»

Tpynoemkocts 0Gyuenus: 216 akageMuuecKiX YacoR (1,5 mecsima).
®opma 00yueHus: ounas
Pexnm sansuii: 6 akagemudeckux 4acos B JICHb

Ioaroroka B OPAHHATYpE 10 crenuansHocTd «Jlabopatopras

Kon | Haumenosanue pasnenos aucuumnimn n tom - B Tom yucne dopma KouTpons |
3 o
& = =
e | §18|9 |88
5 El3|2 |9 =
a =
PaGouas nporpamma y4e6horo Moysis «CreluHaNTbHBIE JHCLHTUTHbLY
1 lenernia vesoreka 30 | 30 - - ITpomMexcyTouHbIf
KOHTPOJIb (3a4eT)
I.1 | Meauumnckas reHeTHKa HcTopua u| 2 2 - 5 Texywnii konTpons
COBPEMEHHOCTE (TecTOBBIH KOHTPOIIB)
1.2 | Tensl u npusnaku. 2 2 - - Texkymuit koHTpOMIL
(TecTOBBIH KOHTPONB)
1.3 | MonekynsipHble 0CHOBBI HACTEACTBEHHOCTH 12 12 - - Tekywnmii koHTpOIIL
(TecToBBIH KOHTPOIIB)
1.4 | LuTonornueckue ocHoBbI HacJIeICTBEHHOCTH 8 8 - - Texyummit konrposns
(TecToBBIi KOHTPOIE)
1.5 | Mamenumnsocts 2 2 - - Tekywuii KouTpons
(TecTOBBIi KOHTPOIIB)
1.6 | Meronbl reneTHkH yesopeka 2 2 - - Texymuit koutpons
(TecTOBBIN KOHTpPOIIB)
1.7 | Honynaumonnas reneTrka 2 2 - - Texywuii konTpons
(TecTOBbI KOHTpOIB)
2 Knuunveckas reneruia 30 | 30 - - IMpomerxyTouHsIii
KOHTpOJIB (3a4er)
2.1 | HacnmencteeHHOCTb W natomorus ) 2 - - Texymnit koHrpons
(TecToBBII KOHTpOIL)
2.2 | Xpomocomusle 6oe3nn 10 10 - - Tekywmnii konTpONL
(TecTOBbI KOHTPOJIB)
2.3 | MoHoreHHbIe (hopmbl HacjaeacTseHHelx | 10 10 - - Texywuii kouTpOIL
OonesHei (naTorenes, kiauHHKa, JIHArHOCTHKa, (TeCTOBBI KOHTPOJIB)
UacToTa B MOMyJIsLHH)
2.4 | Bonesun c HacJIeICTBEHHEIM | 4 4 - - Tekyuii koHTpOML
NPeNpacnooKeHueM (TEeCTOBBII KOHTPOJIE)
2.5 | I'enetuueckue 6one3nn coMaTHIeCKIX KIETOK 4 4 - - Tekywuii koHTpons
(TecTOBBIH KOHTpOIIL)
3 JlaGopatopuble  mertoap reHernveckoii | 102 - 40 | 62 llpomesxyTounmrii
NHATHOCTHKH KOHTPOJIb (3K3aMeH)
3.1 | Lurorenetnyeckue MeTomb! OHATHOCTHKH 40 - 18 | 22 Tekymnit koHTpoIL
(TecToBbIH KOHTpOIIL)
3.2 | buoxuMuueckue MeTObI IMArHOCTHKY 24 - - 24 Tekyiuit konrpons
(TECTOBBIH KOHTPOIIBL)




[Kon HaumeroBanue pasgenor ancuuninm u tem - B Tom umcie Dopma koHTpOA
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3.3 | MonekynsipHo-reneTudeckie MeTonnl | 38 - 22 | 16 Texymuii koHTposH
JMarHOCTHKH (TecToBbI KOHTpOND)
4 [podunakruka Hacaencreennbx DoJesnei 30 - - 30 [TpomeskyTounbIi
KOHTPOIIb (3a4eT)
4.1 | YpoBHu npodunaktiku HAaCIeACTBEHHOH M | 4 - - 4 Tekywnii konTposb
BPOX/IEHHOH mnaTonorun (TECTOBBII KOHTPOJIL)
4.2 | Memuko-reHeTHyecKoe KOHCYJIbTHPOBAHHE 8 - - 8 Tekymuit koHTponnL
(TeCTOBBIH KOHTPOJIE)
4.3 | TlpeuMnnanTauuoHHas JNHArHOCTHKA 6 - - 6 Texywnit kouTposns
(TecTOBBII KOHTPOIIB)
4.4 | llpeHatansHas qMarHoCTHKA 6 - - 6 Texyuuii koHTpoOsn
(TECTOBBII KOHTPOB)
4.5 | Heonatanoupiii CKPHHHHI 6 - - 6 Texywmuit xonrpons
(TecToBBIH KOHTpOND)
PaGouas nporpamma yueGroro Moy «CMeXKHBIE TUCLMIIIHHDI
5 AKYIIEPCTBO H rHHeK0JI0THS 12 12 - - [IpomexyTounmii
KOHTpOJIb (3aueT)
5.1 | IMarosorus nosororo pasBHTHs 6 6 - - Texymmii koutposns
(ompocsr)
52 | Mlpuuunel  Gecroans w HEBbIHALIWBAHMUS 6 6 - - Tekymuii konTpone
DepemenHocTH (onpocnr)
6 Hesposorns 6 6 - - [TpomerxcyTounhii
KOHTPOJIB (3a4er)
6.1 | T'eHeTHyeckue acrekThl B HEBPOJIOTHH 6 6 - - Texywnit kourpons,
(TecTOBBIH KOHTPOB)
Hroroeas arrectauus 6 - - 6 FK3amMen
Beero 216 | 78 | 40 | 98
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VIIL OPIAHU3AIIMOHHO-IIEJIAT Ol MUECKUE YCJIOBUS PEAJIM3ALAN [TPOTPAMMBI

Temaruka JICKIIHOHHBIX 3aHsITHH

r€HOMa

Ne Tema nekuun Conepxanune nexuun Dopmupyembie
(YKa3wIBaOTCH Koabl KOMMeTeHIHU
pPasuesioB H Tem, (yxasbiBatotes wudppi
obecneqyuBaroIne KOMIETeHIHii)
coaepRaHHe JTeKLHH)
1 Mennimickas  renmetnka — ucropus  u | 3.1;3.1.1;3.1.2 OIIK-2
COBPEMEHHOCTD
2 [Mpuniune OpraHu3alnu MeJuKo- | 2.2: 2.3, OIIK-1; OI1K-4;
TEHETHUCCKOH nomoIuu. 3amaun u GyHKuHKM
MCAHKO-IeHETHYECKHX KOHCYNIBTAIMi
3 Huronornueckue OCHOBHI | 3.4.;3.4.2:3.43;3.4.4 [K-2; TTIK-3
HACIIEICTBEHHOCTH,
4 M3MeHunBOCTE H MyTareHes 3.5;3.5.1;3.51.2;3.5.1.3 ITK-3; TIK-10
5 DTHONOrHA M narorenes HaCJeNCTBEHHBIX 4.1;4.1.1;4.1.2:4.13 IK-1; ITK-12
Oonesneii
6 3aboseBaHus, cBA3aHHbIE ¢ HapylieHHeM 4.2.8.5;42.8.6 [K-1; TIK-12
HMIIPUHTHHTA H X MOJICKYIApHAs
JIMAarHOCTHKA
7 Mo3zanuusm: NPOUCX0KAEHHE U TIPOBIEMBbI 3.5.1.5.1;4.2.3; 5.1.6. TTK-2; TIK-3;I1K-5; [1K-8
HHTEpIIpeTalun
8 I'eneTnueckue uccnenosanus s 4.53.4.5.3.14.53.24.533 HK-1; TTK-2; TK-3; T1K-4
FEMATOJIOTHYECKOH M OHKOIOTHUECKOLH
KIHHHKE
9 CeMHOTHKA Hac/ieICTBEHHBIX GOJIe3HaH 4.1.6;4.1.7 OIIK-1; ITK-1; I[1K-9; TIK-12
10 JHK-muarnoctuka HaCIeACTBEHHBIX 5.3.8;5.3.8.1;5.3.8.1; 5.3.9: TTK-1; TIK-2; MMK-3; ITK-4; TTK-
Gonesneil. [psaMas u kocBeHHas JIHK- 5.3.9.1;53.92;5.393 12
JIHArHOCTHKA
11 buoxumuueckue Meropl JHATHOCTHKU 3.6.5;3.6.5.1; 3.6.5.2; OITK-1; TIK-1; [1K-2; TIK-4;
HACJICACTBEHHLIX Oosle3Hell 3.6.53;52 IK-12
12 CHHIpOMBI XpOMOCOMHOI] HecTabuNBHOCTH 429.:429.1:4292 OITK—1; ITK-1; IK-2; TIK-4;
1K-12
13 OpraHu3anioHHble 0CHOBBI NPOQUIaKTHKH 6.1;6.1.1; 6.1.2 OINK-1; OINK-2; MK-11; I1K-
HacJleACTBEHHBIX Gone3neii 12
14 [IpenaTansHoe MEIHMKO- 6.2.;6.4. OINK-1; OIK-2; TIK-11; [1K-
'@HETHHECKOE KOHCYIbTUPOBAHHE 12
15 Opranu3zaius HeoHaTATbHOTO CKpPUHHHra 22.1: OIK-1; ONK-2; TIK-9; [MK-
11; TIK-12
16 YpoBHH muartoctuku HEO 43243.2.1;43.2.2; 4.3.2.3; | OMNK-1; K-1; IMK-2; 11K-4;
4324 ITK-12
17 Opranusanms u s dexTHBHOCTE 222 OIIK-1; OIK-2; TTK-9; TIK-
NpeHaTalbHOH NHATHOCTHKH B 11; [IK-12
NPOMHNAKTHKE BPOXKIEHHBIX MMOPOKOB
pa3sBHTHA
18 [pyuHUHTIB Jleuenus HAaCJIeICTBEHHBIX 4.1.8;4.1.8.1;4.1.8.2; MK-1; [TK-4; T1K-12
OonesHei 4.1.83;4.1.8.4;4.1.8.5
19 3aKoHsI nepeayuu HACJIEICTBEHHBIX 3.2.1;3.2.3;3.2.4, [MK-1;
IPH3HAKOR
Lzo OnureHeTHYECKHE MEXaHH3MEL PeryaaLuu 3.3.62 ITK—1;




Temaruxa cemunapckux 3ansTuii

FNQ Tema cemunapa Conepxanne ceMHHapa Dopmupyembie
(YKa3BIBAKOTCH KOOBI KOMIIeTeHIHH
pasaenos u Tem, (yxaswiBatorest udpni
obecreynBalomme KOMIeTeH1ii)
COiePIKAHNE CEMHHAPCKHX
3aHATHIT)
I. | Dkenpecc-mMeTonsl anarHocTHKH XpPOMOCOMHBIX | 1.3.2 IK-2; TIK-3; TIK-5
Oonezneit
2. Knunuko-nutorenetuyeckas XapaktepuctHka | 4.2.8.5;4.2.8.5.1; 4.2.8.5.2 [K-1; I1K-12
CHUHIPOMOB, CBA3AHHBIX c
MHKPOCTPYKTYPHBIMH nepecTpoiikamu
KapuoTHUIIa
3. | Opranumsanus MOJICKYIApHO-reHeTHueckoi | 5.1.14; 5.1.14.1 IMK-5; IMTK-6;I1K-7;
naboparopuu
4. | OcobennocT 06paboTkn KIETOYHBIX KYIBTYp 132 I1K-2; TTIK-5; TIK-7
A4 TIONTyYEHHS XPOMOCOMHBIX NPENapaTos
5. MeToael uccnenosanus MeTaboNHTOoB, [TK-2; I1K-3; [1K-5
NpUMEHsAEMbIe 1Sl THarHocTHku HEO 3.6.54
6. | Ilpenctasnenue o MOJIEKYJIApDHO-TeHeTHYeCcKuX | 4.2.8.4 IK-2; IMK-3:
MEXaHH3MaX Pa3sBUTHA CHHAPOMA JIOMKOH X-
XPOMOCOMBI
7. KoHrposes kauecTsa OHOXHUMUYECKHX 3.2.15522;522.1:5222 IK-5; TTIK-6;11K-7;
JaboPaTopHLIX Hecen0BaHMi
8. | Ananus npomcxosxieHus MapKepHhIX 5:1.7. INK-2; TIK-8
XpOMOCOM
9. | MonekyaspHo-LnToreHeTHIeCK MG Metonsl | 5.1.11 [1K-8
AMATHOCTHKH XPOMOCOMHO# NIaTOIOrHH ¢ npu-
MEHEHHEM  XpoMocoM-criennpuyeckux  JIHK-
30HJI0B
10. | Ipotokon XPOMOCOMHOTO aHajH3a, 5.1.10 IMK-2; T1K-8
COCTaBJIEHHE 3aKIIOUYEHHS 110 €r0 JaHHbIM,
11, | Opranuzauus paboThl HUTOrEeHETHYECKOT 5.1.14.2 OIIK-1; OITK-2; T1K-6
naboparopun
12, | DH3uMsl, ynortpebisemble B MOJIeKYApHOM | 5.3.2; 5.3.2.1; 5.3.2.2; MK-2; TIK-7;
KioHHpoBanuu U JIHK-auarnocTuke 5.3.2.3;,53.2.4;53.25
13. | PecTpukumonHblii anamms Monexya JIHK. 5.3.3;5.3.3.1 MK-2;
HMonumopdusm gun PECTPUKIIMOHHBIX
(parmenton
14. | Hctounuku ommbok npu JJHK-puarnoctuke 5.3.12.2,5.3.12.3; 5.3.12.3 IK-2; T1K-3;
15, | Jluzocomusie Gonesnm, O6uas 4.3.9 [TK-1;
XapaKTePUCTHKA, KPHTEPHH TH30COMHbIX
doJie3Hei.
16. | HacneacteeHuble 3a0oneBanus, CBA3aHHBIC C 4.3.10 [MK-1;
HAPYIICHUAMH TPAHCIIOPTA W YTHIH3AIMH
METalIoR
17. | OcobennocTu MEJIMKO-I€HETHYECKOTro 42.8.1;42.82:4283 [1K-10;
KOHCYJIbTHPOBAHMS B CEMBSX C YACTHUHBIMHU
MOHO- U TPHCOMHSAMH
18. | KinnHuko-nurorenernyeckas Xapakrepucruka | 4.2.8; 4.2.8.1;4.2.8.1.1; [MK-1;
CHHIPOMOB, CBA3AHHBIX CO CTPYKTYPHBIMU 4.2.8.1.2;4.2.8.1.3; 4.2.8.1.4:
NEPECTPOHKAMH XPOMOCOM 4.2.8.1.5;4.2.82.1
19. | I'enetuueckoe PaBHOBECHE B MOMYJSLIHH W 3.8:1:3.82 IK-1;
(hakTopsI ero Hapymaomme
20. | HapyweHnus obmena NYPHHOB U NUPUMMIHHOB. | 4.3.8 TK-1;
O6was knuHHYeckas XapaKTepHCTHKA.
[Ipunumns anarnoctuky, Jeuenue




Temaruka npakTuueckux sausTmii

Ne Tema npakruyeckux sauaTuii Conepxanue DopmMupyeMble
NPAKTHYECKOTO0 KOMIETeHLHH
3AHATHSI (yxasbiBarores wmdgpnbi
(YKa3bIBaKOTCH KOAbI KOMIeTeHIHiT)
Pa3iesIoB H TeM,
obecrmeynBaloune
CO/IEPIKAHNE TIPAKTHYECKHX
3aHATHIT)
[. | Ilpurotoenenne XpomMocomHbIX npenaparoB u3 | 1.3.2 [TK-2; TIK-3;
BOPCHH XOPHOHA
2. | Okpammsanue diyopoxpomamu XPOMOCOMHBIX | 5.1.4.2 MK-2; TTK-3;
Npenapatos  mis nugdepeHmanLHOro
TIPONOMBEHOIO CBEYEHHs MeTa(asHbIX XPOMOCOM
(Q-meTosnr)
3: Mertopl, BBISABAAIOLIME IHeHnyro | 5.1.4.3;5.1.4.3 ITK-2; I1K-3;
IHG(EPEHUMPOBAHHOCTE M JOKANM3ALIMIO
KOHCTUTYTHBHOrO reTepoXpoMaTiHa
MeTaazHbIX XpoMocoM KpacuTenem [ 'um3a
4, Ilparuna cbopa u XpaHeHust 6Honoruyeckoro | 5.2.1. OIIK-1; [TK-2; TTIK-3;
Marepualla il GMOXHMHYECKUX HCCIIE10BAH Hii
5. | IocraHoBka KYJIbTYPbl aumpounros | 5.1.3; 5.1.3.1 OIlK-1; TIK-2; MTK-3;
nepHdepuyeckoii Kposu
6. DuKcalHs U IPUTOTOBIIEHHE XPOMOCOMHBIX 5.13:5.132 ITK-2; TTK-3;
NPEnapaToB U3 KyIbTypbl JUM(OLUTOB
nepupepuyeckoit Kposu
7. | Buimenenue JIHK ¢ nomonipio CTaHAAPTHBIX 5.3.4;53.4.1 OITK-1; IK-2; MTK-3;
Habopos
8. | Mcnonbsopanue KOMIBIOTEPHOH nporpamMmMel o | 6.1.3.6 I1K-5
6ase manupix ECLAMPC
9. | Hcnonbzoranue KOMIMBIOTEPHBIBX MPOrpaMm 5.1.5.3 [1K-5
KapHOTHIHMPOBAHHSA JUIA HACHTH(MKALUH
MeTaazHbIX XPOMOCOM
10. | IMoaroToska npo6 ans [P 5.3.5:] OINIK-1; MMK-2; NK-3; [TK-5
1. | Mocranoska I11[P 5.3.:5.1 OLIK-1; TTK-2; IMK-3; [1K-5
12. | Ananus pesynprartos ILP 5.3.5.1 OIIK-1; IMK-2; [K-3; [TK-5

YUYEBHO-METOJIMYECKOE 1 MHO®OPMAITMOHHOE OBECIIEYEHUE

Ocnoenas mureparypa:

1.

2

Kmnnnueckas reneruxa : yue6unx / H. I1. boukos, B. I1. [Ty3spes,
pen. H. I1. Boukora. — 4-e H3J1., 01 | Iepe- pab. —
Hacnencreennsie 6onesnn. Harmonansnoe PYKOBO

B.IL ITy3eiper M. I'SOTAP-Menua, 2013. — 998 .

Heroccbaym P.JI., Mak-Unnec P.P., Bumnap,

nox pexa. H.IT. boukoBa. — M. ['SOTAP-Menua, 2010. — 602 c.
Cneftuep M. P., Anronapakuc C. E., Motynckn A. I'.Ienertuxa yenoseka no Doreno u
Moryncku. ITpo6nembr u nojxonsl. OO0 "M3narenscTBo H-JI", 2014 r., 1056 c.

JlomonuutensHas nuteparypa:

1.

2,

bapanos B.C., Kysuenosa T.B.
Hayunas nureparypa, 2006.-520 c.

C. A. CMmupHEXHHA ; 1101

M. : I'D0TAP-Menua, 2011, — 592 ¢.
ACTBO./211.ped. H. I1. Boukog, E.K.I'unrep,

A X.O. Memuiuackas reneruka / IEP. C aHrJL;

[uTorenernxa sm6puonansHoro pa3BuTHs 4esnoBeka.— Cub.:

Bopcanosa C.I"., IOpor 10.B., Hepnpimor B.H. Meaumuunckast nuToreHeTuka M, Han.

«Menmpaxrrka-M»,2006, 318 CTP.



Kamesaposa A.A., Jlebenes W.H., Hasapenko JLII. ApxurtexTypa remoma u XPOMOCOMHBIE
Oonestn, CHHJIPOMEI PeLMIIPOKHEIX MHKPOAENEMH ¥ MHKpOAyHKauuii: atnac / Iloj pex.
akan. PAH, npod. B.IL. Ilyseipésa. —Tomck:M3m-po «[leuarthas ManydakTypa», 2014.-56 c.
Kpacnomnonsckas K.JI. Hacnesicrsenusie 60e3nu obmena Benects. CripaBouHoe ocobUe IS
Bpauei.— M: ®oxar, 2005.-364 c.

Ilpenatanpuas uarsocTmka  HaclenCTBEHHBIX BPOMKJEHHBIX  Oosesneit  /IToj.pen.
9.K. Atinamassn, B.C. Bapanos.- M.; ME/I-TIpecc Mudopm, 2006.-415 c.

fOpos M.10., Bopcanosa C.I , I'eHOMHBIE M XpOMOCOMHBIC GOJIE3HH LHEHTPAaIbHOH HEPBHOW

CHCTEMBI. MoJleKkyIIpHble M HUTOreHeTHYECKHe ACTICKTEL UsnarensctBo: Megnpaktuka-M,
Mocksa, 2014 384 ¢

M@TOILI/I‘-IECKHG PEKOMEHJIALIHH ¥ ITOCOOHS o H3YTICHHIO IIPOIr'paMMBEI:

1.

2.

Masbimesa O.B. MoHOreHHbIe HaceCTBEHHbE OOJIe3HH M MOJEKYJIpHAs JMArHOCTHKA
Hsparensereo C3TMY um. U. U. Meunukona, Canxr-IetepGypr 2015 — 36 ¢.

Ierpynmuer  AJO. Wcnons3opamue MOXK/IyHAPOJHOH ~ HOMEHKJIATYPBI  XPOMOCOM B
KaproTHIIHpoBanuK (Ha ocnose ISCN 2009)/ MzmarensctBo C3IMY um. W, M. Meunukosa,
Cankr-ITerepbypr 2013 — 36 c.

O. II. Pomanenxo, JI. K. Bepnunckas, T. . Kanypuua, T. B. Xapuenko BPOXJIEHHBIE
[IOPOKHM PA3BUTHUS. Vyebuoe mocobue., Wsnarenscreo C3IMY um. U. WU, Meunukoga,
Canxr-Ilerepbypr 2015 — 60 c.

Xapuenko T.B, IMerpynunues A.JO. OcHOBLI MEJMIMHCKOM reHeTHkH Yacts. | I{uTonoruueckue
OCHOBBI HacJIeACTBeHHOCTH. M3marenscTeo C3IIMY um. U. W, Meunukosa, Cankr-IletepOypr
2013 -T71c.

Xapuenko T.B. I'eHeTHUYeCKHe aceKTLI HapYIICHHH penpoayKTHBHOM (yHKImH. U31aTenbeTRo
C3I'MY um. M. U. Meunukoza, Cankt-Iletep6ypr 2015 — 40 c.

Xapuenko T.B. OcHosbl OHKOJIOTHYCKOHM 1UTOreHeTuku. Msmarenberso C3IMY um. . H.
Meunukosa, Canxr-ITerepbypr 2015 — 48 c.

[Iporpammuoe obecrieuenue:

1. Microsoft office
2. Internet explorer
3. Leica CW 4000

Basbl jannbix, uadopmarmonso CHIPABOYHBIC CHCTEMBI;

1. http://atlasgeneticsoncology.org/ index.html
2. http://'www.ncbi.nlm.nih. gov/ bookshelf/br.fegi?book=gnd
3. http://www.zdrav.ru/articles/practice/detail.php‘?lD:79274&redct=Y

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

a. Kabumernbr: 3 yuebHpIXx KaGumera . 31,8 xB.M., 34,6 kB.M., 35,3 KB.M. MHKPOCKOITHAs
13,8 kB.M., 110 agpecy ITuckapesckmit p, 1 47, xopmyc 6.

0. . JlaGoparopun: yucGuas naboparopust 19,4 xB.M 110 ajnpecy lluckaperckuii np, g 47,
n1abopaTopuu Ha KiMHHYeckuX 6azax: CII6 T Y3 JluarmoctHueckwmii LHEeHTp (MEIHKO-
renetnyeckuit), Tobonsckas yi., 5; ®I'BY PocllUWT T ®MBA Poccun, 2-s Coperckas
yiL, o 1.

B. Mebenn: crons-naprer — 8, cToss paboume - 15, cron maGopatopuslii s pm3rueckux
HCCAENOoBaHuH — | cTyubs -70), mKader-12, yaebusie qocku-3, 9KPAHBI JUIS Ipe3eHTaIHif -
3

I. Annapatypa, npu6opbl: CBETOBbIC MHKpockonbl Leica DM-1000 3 wr u Leica 2000,



KOMIIBIOTEPHBIH ~ aHamM3aTOp H300paxenus Leica DM 2500, naMuHapHEIi  Gok,
TCPMOCTAT, aBTOMATHYECKHE JI03aTOPBI TIepeMEHHOro o6bemMa Research (Eppendorf): 0.5-
10 MK, 2-20 Mxi, 20-200 MK, 100-1000 MK, IITATHBEL JUIS THIIETOK K MHKPOIIPOOHPOK
Ha 0.2 mn, 0.6 mu, 1.5 mn), NabOPATOPHBIH XOIOUIBHUK C Kamepamu +4°C u -20°C,
TCPMOCTAThL, NEHTpU(Yra ¢ BepTHKAILHLIM poropoM  (kadepa). OcHanienue
AMATHOCTHYCCKUX J1abopatopuit Ha Gasax: [ILIP-mammna (aMIIMHKaTOp), MCTOUYHHK
IIOCTOAHHOIO TOKA, YCTAHOBKM JIi TOPH3OHTAILHOTO H BEPTUKAIBHOIO 3JIEKTpoopesa,
HIIIP-60ke, npuboper s HILP u QF-TILP, CEKBEHATOP, TAHACMHBIH Macc-CIeKTPOMETp
Gupmer  "Waters" (CHIA),  uMMyHHO-(ITyOpecIeHTHBI anaymsarop  "Victor-2"
(Punnsnmms, Wallac) u sip., npubopsl s IIIP u QF-I11[P, CEKBEHATOP

A. Texuuueckue cpexcTna 06yuenms: [ICPCOHANBHBIE KOMIIBIOTEPHI € BBIXOLOM B MHTEpHET -
2, MyJIbTHMEIMA, ayauo- u BH/ICOTCXHUKA,  KOMIIBIOTEPHOE  MyJbTHMEIHHAHOE
obopynoBanue (koMmmpiotep, MYJIBTUMEIUHHbIA TIPOEKTOP) I MpOBE/IeHUs TIEKIUH,
CCMHHAPOB U NPAKTHYECKUX 3aHATHi — 3, MDY - 3.



VIIL. OHEHOYHBIE CPEJICTBA

Texyumit xorTpoNL yeneaemocTn oGecneunpact OLICHUBAHHE X0/ OCBOCHHUS MOJYJIEH, 1
[poBOJUTCA B (pOpME TECTOBOTO KoHtpona. llpomexyrounas arTecranus — OlCHUBAHME
MPOMEIKYTOUHBIX M OKOHYATENBHBIX PE3YIIbTATOR O0yYeHHs 10 MOYIIsIM. ITpomexyTounas
aTTCCTALHA IPOBOJIUTCS B (hOPME 3a4eTa HiIK DK3aMEHa,

Wrorosas arrecranms  obywarommxcs 1o pe3yjIbTaTaM OCBOEHHS  JIONOJHHUTEILHOI
IPOQECCHOHANBHOM  POrpaMMBbl  TIOBBIICHHS KBATH(HUKAIME  Bpauel IO clHeNHaIbHOCTH
«JIaboparopnas reneruxay IIPOBOJMTCSL B (POPME 9K3aMEHa U JIOJIKHA BbISIBIISTE TCOPETHYECKYIO H
HUPAKTHHCCKYIO TIOATOTOBKY Bpaua - 11aBOpaTOPHOr0 T'EHETHKA MO 1abOpaTOPHON TeHEeTHKE B
COOTBETCTBHH ¢ TPEOOBAHMAMH KBalTH(HKALHOHHBIX XapaKTepPUCTHK M IPO(ECCHOHATBHBIX
CTaH/IapTOB.

Ipumepuas TemarTnka KOHTPOJILHBIX BOIIPOCOR;
1. OcHoBHbIE pHHLUIE 1 METO/IbI THarHOCTUKH TeHHBIX Oose3neii. Metospr, [PUMCHSEMBIC TIPH
ACTCKUMH HEH3BECTHBIX MYTalHMi u MJIEHTU(DUKAIMA H3BECTHBIX MYTaldi, MeTONbl YHIIOBOMH
AHATHOCTHKA H HOBBIE 3((DEKTUBHBIE METOIbI cekBenupoBanus JJHK
2. ®eHOMEH reHOMHOro HMIPHHTHHTA. Poilb UMIDHHTHHIA B HOPMANLHOM M MATOJIOIHYECKOM
Pa3BUTHH [enoBeka. OJHOPOJUTENbCKHE JMCOMUH. Bojesnu HMIIPUHTHHIA (OnpejelicHHe |
IPUMEPEI).
3. Hapymenus o6Mena mej. broxumuueckas u MOJIEKYJIApHAs JJHATHOCTHKA.
4. Knaccudukamms XpoMocoMHbIx bonesneit. [Tokasanus k IHTOT€HETHYECKOMY HCCIIe0BAHHIO.
[ousrue o nonHwIxX 1 YacTHYHBIX MOHO- 1 TPHCOMUSIX
5. YacTHuHbIC MOHOCOMHH M YacTHIHEe TpUCOMUH. OCHOBHBIC MEXAHH3MBI BOZHHKHOBEHMSL.
6. Bpoxennsle u HaciencTREHHbIE bosesnu, X pacrpocTpanenue B YeNOBEYECKHX HOIYJISIHSX.
7. TlpeHatanbHplii GHOXUMHYCCKHUI CKPUHMHT. ChIBOPOTOUHBIE MapKepbl B 1 u 2 TPUMECTpe
OepeMenHocTH
8. Anbta-Qeronporenn u XOPHOHHYECKHH TOHAZOTPOIUH YeJIOBeKa. (DakTopel, BIMSIOIIHE Ha
YPOBEHE ChIBOPOTOYHBIX MapPKEPOR.
9. BpoxneHHbIe TIOPOKH Pa3BUTHA: THIIBI, KMaccHuKaims. OCHOBHBIC KIETOYHBIC MEXaHU3MBI
HapyuieHus Mopdorenesa.
10. Ilpenaransnoe KapuoTHiipoBanue. IIpobiiema IianeHTapHOro Mo3aniusma,
11. XpoMocomHBbIi ananms na Pa3JIMMILIX CTa/UAX KIETOYHOro 1uKia. [lokazanus k IIPUMEHECHHIO.
12. AHOManuu cucTeMbl MONOBBIX XpomocoM. llurorenernueckue wn MOJICKYJISIPHBIE METO/IbI
MHATHOCTHKH.
13. Homamopdusm OYXPOMATHHOBEIX palOHOB — "BapHaHTH", CerMEHTHBIC NYIUIMKAlUd |
aenennu. Kimunyeckoe 3nauenue.
14. Xpomocomupiii nucbanane, Kak JieTajbHbI (axtop y uyemomexa: crionTammbie abopTel U
MEPTBOPOIKJICHUS
15. Hapymenns aMmumokucotHOr0 obmena. JIaGopaTopHbie MeTO b1 MHATHOCTHKH..
16. Bsanmoneiictene remos  u  ero (enotnnmueckoe  BRIpaceHme (ToMHHEpOBaHHE,
KOMILIEMCHTAPHOE NICHCTBHE, SITHCTa3, OMHMEpHS, IJICHOTPOIIHOE ICHCTBHE reHa).
17. ®nroopecrientias  in  situ ruOpupusamus.  CoBpeMeHHbIe MO/IMHKAIIHH  MeToja.
Mynerunsernas FISH (mFISH) u cnexrpanbhoe KapHOTUIIMPOBAHHUE,
18. Poms penapanmonssx cucrem w obecreyeHHH TeHeTHYeCKHX nponeccos. Hapymenus B
Tpoleccax penapanun Kak IpHYMHA HACIIEICTBCHHBIX MOJICKYJISIDHBIX OOJIC3HEH.,
19. HacrnencrBennsie Gosesnu oOMeHa BellecTB. DTHONOIMS U narorenes. Knaccupurars,
lloxazanust jis o6enenoranms Ha HaCJIeICTBEHHbIC O0JIE3HH 0OMEHA BEIIECTB.
20. XpomocoMuble [IepecTpoiiku. Buyrpu- u MEKXPOMOCOMHEIE  [ICPECTPOMKH;  JielIelny,
AYITAKAIMK,  MHBEPCHH, TPAHCIOKALHMH, TPAaHCIO3HIML, Mexanusmel  ux  Bo3sHEKHOBeHuS,
HCIIOJIE30BAHUE B I'€HETHYECKOM aHAIH3E IS JIOKQJIM3allMM OTEJBHEIX I'€HOB M COCTABJICHMS



FeHETHUCCKUX KapT. OcobeHHOCTH Meiioza IIpH Pas3M4HEIX THIIAX IIEPECTPOEK

21. 3axoHoMepHOCTH PAaclpelIeNICHUS I'eHOTHIIOB B MONYJSIIMAX. 3aKOH Xapnu-Baiin6epra. Hpeiid
reHOB. MHOpuaunnr. PapHogecHas TONYMALESL U (DaKTOPLI SBOTIOIMH.

22. Crpykrypa JTHK. Hyxmeorungr. Kommnemenrapnocts nerneti. Penmukarma JIHK. Tloustus:
TCH, FCHOTHIL, (hDEHOTHII, MyTaLHH, Penapanus JIHK, kimmanyeckie IIPUMEPBI 1e(DEKTOB penapamny,
23. HacnenmoBanme, cremmensoe ¢ nomom.  IlpeHaranpHas —auarHocTHKa — X-ClEIUICHHBIX
3aboseBanuii.

24. Myranuu: I'CHCPATHBHBIC, COMATHYECKHE, CIIOHTAHHEIC 1 HHJIYIHPOBaHHBIE,

25. Homenknarypa XPOMOCOM YENOBeEKa,

26. Teparorenes. Tepatorenmsie (baxTopsl oxpyxaromeit cpelibl. OcoBeHHOCTH TepaToreHHOro
ACHCTBHS QH3MUECKHX, XUMUYECKUX 1 Oronoruueckux paxropos.

27. Teparorenes. TeparoreHmsie axToper okpy:Karoweit cpeabl. OcobeHnocTu TepaTtoreHHOro
ACHCTBHS (DU3HYCCKUX, XUMHYECKHX 1 OHONOTHYECKHX (axropos.

28. 2. I'eneTnueckue n CPEOBBIE (haKTOPBI MYJIBTH(hAKTOPHATBHBIX 3a60/1eBaHHil, poJlb moa,
Pa3OBbIC M OTHHUYCCKHE (DAKTOPEI, KPOBHOE POACTBO, KOHKOPJIAHTHOCTEL OJIM3HENOB, CceMeliHOe
HaKOIUICHHE.,

30. Kputepuu MYJIBTH()AKTOPHAILHOTO  HAC/ICIOBAHHS: COOTHOLICHHE MENIy IOMYJISIHOHHOI
HaCTOTOR H CEMEHHOM YacTOTOM, 3aBHCHMOCTE ITOBTOPHOrO pUCcKa OT YHC/1a GOJILHEIX B CeMbe, HX
CTCIICHH POACTBA, TSMKECTH 300 ICBAHS y mpobanna, Bo3pacra MaHH(ecTaIuH, 11o1a npodana.
31. Cnepmarorenes u oorenes. OcobenHocTy ramMerorenesa Y YeIoBeKa.

32. Myxckoe 6ecruioue. AJrOPUTM JIaGOPATOPHOMN MArHOCTHKH,

33. Acconmanuu MYJIbTH()AKTOPHANILHBIX  3a60/1cRanmii ¢ HOTAMOPQHBIME  F€HETHYECKUMHU
MAPKCPaMU: X BO3MOXKHBIE IPHYAHBI, IPAKTHYECKOE 3HAYCHHE, KOHKPETHBIE IPUMEPEL.

34. luddepennuansuoe OKPAlIMBAHUC XPOMOCOM. PasIMYHEIe THIIBI cerMeHTaIIH.

35. OcHoBHBIE XApPaKkTePHCTHKH ~ MYJIbTH(AKTOPHATBHOIH IIOPOTrOBOM  MOJIeNH: IOHSITHE 06
AIIUTHBHOM  TIOJHIEHHOM — HACTe/[0BAHMM, HOPMAIIbHOE  pacmpesiesieHue  [10JBepKEHHOCTH,
[TIOPOTOBBIE MEXAHHU3MEL,

36. Bsaumosieiicteme  remoB  uw  ero eHoTHIIMYECKOE  BRIpaXeHHE (LOMHHHpOBaHHE,
KOMILIEMEHTApHOE NeHCTRIE, dmucTas, TOJIAMEPHL, IICHOTPOIIHOE IeHCTBHE reHa).

37. Anpeimkoo6pasyromue paioHBl  XpoMOCOM (410P).  Mesxxpomocommas, MEKKIIETOYHAs,
MCIKTKaHeBas 1 MEKMHIUBHU Iy aTbHAS BapHabeabHOCTE. MeTo bl BhISBIICHHS nojimophusma SIOP,
38. Myrarenes. Krnaccnpuxarus myranmit.

39. Kpoccunrosep u ero OuosorHYecKas posis.

40. HenTpansHerii nocrynar @. Kpuka. ['enernyeckuii KOJI, €ro CBOHCTBA.

41. Yucnossie abepparun xpomocom. Homunnonauns. Aneymmonnns. Mono- IOJILCOMMSI.

42. Ucnonm3oBanme HYKJICOTHIHBIX 30H/10B JUISL THATHOCTHKH HAacJIe/ICTBEHHBIX 00Ie3He]d,

43. Myranuu: I'CHEPATUBHEIE, COMaTHYECKHE, CIIOHTAHHbIE U HHAYLUHPOBaHHBIE,

44. Toukossie MyTauuu, Yacrora MyTanui, GakTope! eCTeCTBEHHOrO MYTallHOHHOTO TIpoIiecca.

45. Drans qparsocTukn HACIIC/ICTBEHHBIX Oole3Helt 0OMeHa BelecTs, Y POBHHU JIMarHOCTHKH.

46. QF- III1P B npenaranbHoit JAAHArHOCTHKE XPOMOCOMHBIX 60Jie3Helt

47. YHuKaILHBIE 1 IIOBTOPSIOIIHECS IIOCIEA0BATEIBHOCTH JIHK.

48. Tlonstre 0 kapuoTHe. O6mas Mopgororus, PasMEPLI H YHCIIO XPOMOCOM YeJTOBEKA.

49. HeoHatanbHsii 6HOXHMAYCCKH CKPUHHUHT. MeToudeckue 1moaxo I,

0. DKenpeccus reHoB. Dransr cuntesa Oenka: TpancKpHmIHs, IPOLECCHHT, TPAHCIISIIHSI,

51. CrabunbHocTh reneTHYECKOrO MaTepuaiia 1 CIOHTAHHBIH MyTallMOHHEIA Ipolecc.

52. IHK — meTon HJICHTH(DHKALUM JINYHOCTH | YCTaHOBJICHMSI OTI[OBCTRA.

53. IlenerpantHocts u 9KCIIPECCHBHOCTE I'eHa.

54. DnupemMHoNorHueckue XapaKTepUCTUKH MYTBTH(AKTOPHAILHBIX 3ab0JieBaHHI;
PaclipoCTPaHEHHOCTD B TIOMYJISIHSX, T10I0BO TUMOphU3M.



55. TIpaMmble u HempsiMble MCTOJBI IIOJIYYEHUS XPOMOCOMHBIX MPENapaTos.

56. OcHOBHBIE  3THYeCKHe IpoONIEMBI  MEIHITHHCKOI Te€HETHKH  DJTHUYeCKHe npobIeMeI
FCHCTHYCCKOTO TECTUPOBAHUS ITHUCCKHE BOIPOCEL TIpH UCTIO/IE30BAHUM METO/IOB IIPEHATATHHON 1
[IPCAUMILIAHTAIIHOHHOHN IUATHOCTHKH,

57. TunoBsle Hapymenus oGmemna BCIIECTB  MeTO/bl  HCCICHOBAHMS  YITIEBOMHOrO O6MeHz.
Meronp! ucenenosanus o6Mena oTeNBHBIX AMUHOKHCJIOT.

58. Ponb HyKIIEMHOBBIX KHCIIOT B XPaHCHHH U PEANN3aIMH IeHETHYECKON HHpOopMaImH.

59. Metopi BEISABIICHHS MaJIbIX MyTaluii

60. VpoBHu naroremesa HACIICICTBCHHBIX GONe3HeH (MOJIEKYIAPHBIH, KIETOYHBIH, TKaHEBOIi,
OPranHbIf, CHCTEMHEIT).

61. IlnetiorponHuprit shdexr. enermueckas TCTCPOTCHHOCTh M KIIMHHYECKHH [OTUMOPhU3M
HaCJIe/ICTBEHHEIX OOJIC3HEH.

62. AHOMAJIMH CHCTEMBI TIOJIOBBIX XPOMOCOM. KJIMHHKE, KIHHHKO-IIUTOr€HETHYECKHE BapHAHTEI
[urorenernyeckue u MOJICKYIISIPHBIE METO(bI JHATHOCTHKH,

63. Crpykrypubie anomamu X- u Y-Xpomocom, QeHoTHIHYECK e posABJIeHUs. VICTHHHBIH
repMadpoauTU3M.

64. HesaBrcumoe pacnpenernenne ramer s Meiiose. [Tpsamelie Guosnornyeckue noxasarennersa

65. DYHKIMH HYKICHHOBBIX KHCIOT B peaM3alMi I'€HeTHYECKOH HHpOpPMAaIiu: PEIUIHKaIn,
TPAHCKPHIIIHSA U TPAHCIISAIHS.

66. lurubpunHoe CKpEHIUBAHHE. 3aKOH HE3aBHCHUMOTO KOMOWHHPOBAHHUS IIPH3HAKOB M rpanuiia
Cro ICHCTBHSI.

67. CrolicTBa reHeTHYECKOrO Koja. Jlokasatenscrsa TpumiernocTy koza. Pacmugponrka xononos.
Tepmunupyromue xog0mb!

68. Cungpomnr XPOMOCOMHOH  HecTabHMIbHOCTH.  I[MToreHeTHYeCKas H  MOJIEKYJSIpHAs
JHATHOCTHKA.

69. Meiios, XapaKTePUCTHKA €r0 CTaIui, Kpoccunrosep u ero 6uonoruyeckuii cMEIcHL. [latostorus
MeHo3a.

70. CurapoMbl Ipanepa-Bumim  u  Durensmana, LlnTorenernueckas u MOJIEKYJISIpHAs]
JHATHOCTHKA.

71. T'enetnyeckuit KOHTPOIb tu(hpepeHnpoBKH 1moJa.

72. DKcHpeccus reHoB. DTammr CHHTE3a OeNKa: TpaHCKpHIus, IIPOLIECCHHT, TPaHCIISIHS.
Kmnnueckne npumepst HapyIeHuH,

73. T'enorepanus HACJICACTBEHHBIX Oone3Helt oOMenHa BelecTB. Meroguyueckue [IOJIXOBI,
HPOOIIEMBI, IEPCIIEKTHREL.

74. BposkneHHbIH TuoTHpeos. HeonaranbHei ckpuuunr. MeTognueckie TIOJIXOJIbI M aJIrOPHTMBI.
75. DeHOMEH reHOMHOro MMIIDUHTHHTA. Poib uMnpunTuHra B HOPMaIBbHOM M IAaTOJIOTHYECKOM
Pa3BUTHH veiioBeka. OXHOPOMMTENIBCKHE JIHCOMHIL Bonesnu wmnpunTHHra (onpenenenue u
TIPHMEPBI).

76. OCHOBHEIE IPHHITHITEL U METOTEL /MATHOCTHKH ICHHBIX GostesHell. MeToibl, mpuMeHseMbie pu
ACTCKLIMK HEM3BECTHBIX MYyTaI[HH M MICHTH(QUKAIHE H3BECTHRIX MYTallHid, METOJbI YHIIOBOM
AUATHOCTHKH M HOBBIE 2(/)eKTHBHEIC METOTDI CeKBeHHpoBanus JIHK

77. IIpHHIMIBI  reHeTHYeCKOMH PO UITAKTHKH MYJBTA(AKTOPHATLHBIX 3a60MCBaAHMIL, Ioxxomnms! k
OLCHKE PHCKa IMPH MEIUKO-IeHETHYCCKOM KOHCYJIpTHpOBanMH. [lonaTne o npexonenmuoHHON
npoQHIaKTHKe.

78. MaccoBblit ckpuHuHT, Kputepun, npensssnsemsre 3aboJieBaHusIM, Ha KOTOpbIE NPOBOAUTCS
M&aCCOBbIH CKPHHUHT.

79. Knuunko-reneanormyeckuii METON. THIbI HACIENOBAHHA W 0COGEHHOCTH eHEaJIOTHYECKOT0
aHalli3a TIpH HAaCIENCTBEHHBIX GOJIE3HsIX ¢ PasHBIM  THTIOM HACIEOBaHHA (Ha KOHKPETHBIX
KIMHHYECKHX TIPUMEpaXx ).

80. Onpenenenne u kmaccmyeckue COCTAaBIIAIOIINE TEHETHYECKOro Ipysa. Myranuonnsmli,
CErPEralliOHHBIA, CYOCTHTYHOHHDIH Ipy3. MaKTopkl, BIUSIONME Ha BEJIIMYMHY TEHETHYCCKOTO



I'py3a. Beimvnna u ocHOBHEIE oKa3aTeH TEHETMHECKOTO IPy3a B OTEYECTBEHHOM IOy IAIHH,

81. Jleuenue HaciencTBeHHbIX bosesneit o6mena BemecTs: STHOJIOTUYECKOE, MaTOreHETHYECKOe,
CUMIITOMaTHYECKOE,

82. Metopr MOJICKYNAPHOH  JIMAarHOCTHKH.  Brlmenenue JAHK,  TIIP, ANeKTpohopes,
PECTPUKIIMOHHBIN aHaJIHs3.

83. Tomumopdusm rexor ACTOKCHKaMH. OCOGEHHOCTH JekapcTBeHHOM TEPaIHH  HEKOTOPhIX
bonesneit (s3nm0MeTPHOS, OpoHXMAJIbHAS ACTMA) B 3aBHCHMOCTH OT HOTUMOP(H3MA TEHOB CHCTEMEI
JECTOKCHKALIHMH,

84. KoHuenTyanpunie OCHOBE] OPEJAUKTUBHOW  MEJIMLIMHEL. Onpenenennii  TeHHBIX ceTeif.
Tectuposanue amiensnoro NOMMMOPGHU3MA KaK MeToIMuecKril Gasmc IIPETUKTUBHOM MEIHIIMHEL,
Meroib1 renernueckoro TECTUPOBAHHS,

85. BosesHu mpIxaTenbubix uernei Mutoxouapuii. O6mas XapakTepHCTHKaA. PacnpocrpaneHHocTs B
HNOIYJIALMY Yen0BeKa. BHOXUMIYeCKHE MeTOBI THArHOCTH

86. MexanusMmel smureneTHeckol H3MEHYMBOCTH. MeTunuposanune/ JlemerriipoBanue JIHK.
Anerumupopanue / ACALCTHIHPOBAHME THCTOHOB. Perynaropusie PHK.

87. OcobeHHOCTH HacienoBaHms KOJIMYCCTBCHHBIX TIPU3HAKOB (IOJTHreHHOE HacJIeIOBAHUE).
Henomszosanue cratuernyeckix MCTO/I0B TIpH H3YUEHHH KOJIMIECTBEHHBIX IPH3HAKOB,

88. MaccoBblit ckprHUHT. Kpurepun, npeybasnsemsie x 3a00JICBAHHAM, HA KOTOpbIE IIPOBOTHTCS
MacCOBBIH CKPHHUHT.

89. Kimnuko-reneanoruueckuii METO/. Tumbl HacienoBanus u 0coGeHHOCTH I'CHEaJIOrMYeCKOro
aHalli3a IPH HACIIEACTBEHHBIX GOJIE3HSIX PA3HBIM  THIIOM HAC/ICAOBAHHSA (HA KOHKPETHBIX
KIMHUYCCKHX [IPUMepax).

90. Onpenenenve u  knaccHyeckue COCTABIIIIONIME TEHETHYECKOI0 TIpy3a. Myranuonupiit,
CCTPCTallHOHHBIH, CYOCTHTYHMHOHHBIHA Tpys. DakTophl, BIMAIOIINE Ha BEJIMYHHY T€HETHYECKOTO
py3a. Benmunna u ocHoBHBIE MOKasaTey TCHETHYECKOTO IPY3a B OTEUECTBEHHOH TOMYIISIML,

91. Jleyenne HaciencTBeHHbIX OosesHelt o6Mena BemecTs: ITHOJIOTHYECKOE, MaTOreHETHYECKoe,
CHUMIITOMAaTHUECKOE.,

92. Mertoapr MOJICKYJISIDHOH ~ IMarHOCTMKH.  BhieleHune JHK,  IIIP, aJIeKTpodopes,
PCCTPUKIIHOHHBIN aHanu3,

93. Honumopdusm renos JACTOKCHKAIMK.  OCOOEHHOCTH JNeKapeTBEHHOI TEPALMH HEKOTOPBIX
bosesnelt (sHnOMETPHO3, OpoHxHanbHas acT™Ma) B 3aBUCUMOCTH OT NOJIUMOP(GH3MA TEHOB CHCTEMBI
JIETOKCHKAIIHH.

94, Konnenryansusie  ocHopg IPEIUKTHBHON  MEIUIIMHLL, Onpenenennii  TreHHpIx  ceTeif.
Tecruposanme amnensuoro TIOTUMOPU3MA KaK METOMUYECKH Gasic IPEAUKTUBHOW MEIUIIHHEL.
Metozsl reneruyeckoro TECTHPOBAHHS,

95. Bonesnu mpixatespHbIx neneit MuToxouapuit. Obmas XapakTtepucTuka. Pacnpocrpanennocts
B HONYJIAIHH YeloBeKa. BHOXHMUYecKHe MeTob] JIMarHOCTHKH.

96. MexaHusmel SIMHUIE€HETHYECKOH H3MEHUYHBOCTH. Metunupopanue/ AemetunupoBanue JIHK.
ALeTHIHpoBanue / ACANCTHINPOBAHKE I'HCTOHOB. Perynatopuie PHK.

97. Ocobennoctn  HacienoBanus KOJIMYCCTBCHHBIX [PH3HAKOB (ITOJHIEHHOE HacJjie/loBaHue).
Hcnonssosanue crartuctiueckux METOZIOB IIPH H3YYEHHH KOJIMYECTBEHHBIX IIPU3HAKOB.

98. Bonesnn  mypumosoro  wu [UPUMHIUHOBOTO  oOMena.  O6mas XapaKTEPHCTHKA.
Pacnpocrpanennocts B HOMYIBIIIH IeNoBeka. bHOXUMACCKHE METObI THATHOCTHKEL

99. dynnamenranbupe  u TPHIUIA/IHBIC  aCEKTBl  HPeHATATBHON  JIMATHOCTHKH. Cxembl
OPTaHH3AIMK CIIyKObI IIPEHATATBHON AMATHOCTHKEL OCHOBHBIC METOIBI OLIEHKH COCTOS S II0/1a,
HocnenosarenpHbie sTare: Npe€HATaNbHON JHATHOCTUKH,

100. OGenunxeronypust. HeonaransHuii CKPUHHHT. MeToanyeckue moxo s u aJrOpUTMBL.

101.  Orknonenus or (MCHACICBCKUX)  pAaCIICHNEHHH LPM JH- M TOTHreHHOM KOHTpOJIe
TpusHakoB.  HeannensHeie  B3ammoseiicTaug: KOMILICMEHTApHOCTh,  SIIHCTA3,  NOTHMEpHS.
buoxummueckue ocHoBb Heae B LK B3aMMOJCHCTBHIA.

102.  Tanmakrosemus. Heomarass it CKPUHHHT. MeTonnyeckue moaxomnm: u AJITOPUTMEL



103. Hacnenosanue, cuemennoe ¢ 110710M. OCOBEHHOCTH pacyeTa reHeTHYeCKOro PHCKa IIpH
HACJIC/IOBAHUH NPU3HAKA, CLHETUIEHHOTO ¢ X- XPOMOCOMOIA.

104. MuTtoxonpuansHsre Oonezmn.  Obmas XapakTepucTuka.  PacmpocrpaneHHocTs B
lonmyJIAluy JesoBeka. buoxumuueckue Merompr JIHarHOCTHKH.

105, 3axonomepHocTH HCXPOMOCOMHOrO HacneoBanus. MaTepruckuii s(dext nuTonIazMeI
Muroxonxpuasnsaas HACIIE/ICTBEHHOCTS. B3aumonelicTBue sinepHbix u BHESAJIEPHBIX IE€HORB.

106.  Moummmanranunonnas AnarHocruka, CraHmaprHas IHarHOCTHKA Ha H30JIMPOBAHHEIX
Onacromepax. OcobeHnocTH ANATHOCTUKH 110 HOJSAPHBIM TeJIbI[aM

107.  Ilousatue o HacleICTRCHHON W HeHAacJIeICTReHHOM (Moz[HcpHKauHOHHoﬁ) H3MCHYHBOCTH.
GopmupoBanue npH3HAKOB KaK PESYJILTAT B3aHMO/ICHCTBHS reHOTHIIA U (aKTOPOB cpenel. Hopma
PCAKIMK T'E€HOTUIA. AJIANITHBHEBIN Xapakrep moaumbuxanuii. KomGuuarupuas H3MEHYHBOCTD,
MEXaHH3M €€ BO3HMKHOBEHHS.

108.  AyTocOMHO-HOMHHAHTHBI TEI HacneoBaHus. OCoOEHHOCTH POJIOCIOBHOIE. [punIknE!
pacu€ra reHeTHYECKOro pHCKa.

109. Ayrocomuo-perneccuBubii Tuiy Hacienosanust. OCOOGEHHOCTH POZOCIOBHOM. [IpuHIHILL
pacuéra reHeTHYECKOro prCKa.

110.  Hcropuyeckue pexu CTAaHOBJICHHS ¥ PA3BHTHS MEIULHHCKON I'eHETHKH B mHpe ¥ B Poccun.
111, Teneruueckue baxropsl  cHmKenus PCUPONYKTUBHOH  (DYHKIIMH,  COBpEMeHMHbIe
BCIIOMOTaTe/IbHbIE PENPOIYKTHBHEIC TEXHOIOIHH.

3aj1aHus, BEIARISFOIME HPAKTAICCKYIO MOTOTOBKY Bpaya - 1a6opaToOPHOTo reHeTHKa:
Hanucats nuroreneriyeckoe saxmouemnie Ha PE/UTOKEHHYIO KAPHOrPAMMYy
3anucars KapHOTHII CTPYKTYPHOH MEPECTPONKH B COOTBETCTBHM C HOMeHKIaTypoit ISCN 2013
Crenarnb 3akmouenue 1o aHalm3y npenapara Mera(asHbIX XpOMOCOM
Pacumudposars MOJIEKYJISIDHO-IIUTOINE€HETHYECKOE 3aK/II0YEHHE
lIpoananmsuposars PE3YJILTATBL, NOJTYYEHHbIE IPH JHATHOCTHKE GOJBLHOIO ¢ MYKOBHCIIHJIO30M.
Ykazate Ha METO/MICCKYIO  OIMOKY, NPHBEAIYI0 K HCYJIOBICTBOPUTENBHOMY ~pazbpocy
XpoMocoM
7. Hamucats 3akmouenue mo pesyibrary QF-TIL[P
Onucath Metonuky nposeneHus HCOHATANBHOr0 CKPHHMHTA Ha a/IpeHOreHHUTAIThHbII CHHIPOM
. Iocrasuts nuarnos CHHJIPOMA 110 KAPHOTHITY
0. Hammcars 3axmouenmue o pesyiibratam KocseHHoM JJHK-nnarmoctikn

lpumeps! TecToBBIX 38131 Mi:

Botopame npasunvuwiii omeem

CEKBEHMPOBAHUE I'EHA -

A) lo3BonsieT BBISIBUTE 1 Ma@XKOPHBIC, H MUHOPHBIE MyTal[iK

b) Mmeer 100% sddextunnocrs BBISABIICHHS MyTaLUii

B) Comnocrasumo o cronmocty ¢ TECTHPOBAHMEM MaXKOPHBIX MyTaIlHii

I') SIBasercs enuncrBennsM crocoGom HIpOBEACH U IPEHATAILHON IMATHOCTHKH B CEMbIX 6e3
MaXXOPHBIX MyTallHi

[TpaBunbHBIT OTBET: A.

Buibpame npasunvrwvie omeemup,

OUIIATEJIbOUIACKA S XPOMOCOMA" MOXET BbITh OBHAPYXXEHA B KJIETKAX
bOJILHOI'O I1PU:

A. 0CTpoM TUM(OBIIACTHOM Jieiiko3e

b. cunnpome Jlayna

B. Xporuueckom muenomeiikose

I'. cunpome Ipanepa-Bum



Ipasunbubie otsetsl A., B

Beibpame npasunvusiii omeem '

TP ITPUBBIYHOM HEBBIHAIIIMBAHKWI BEPEMEHHOCTH HEOBXO/ITUMO:
A — uToreHeTHYecKOe 06CICOBANHE CYNPYKECKOH nappl

B. — recrupopanue na HOCHTEJILCTBO MyTalluii B rene SRY

B. - Tectiposanue na nocutensctro MyTalu# B okyce AZF

I'. — TectupoBanue na HocurenneTso MyTanui B rene AR,

lIpaBunbHeIi 0TBET—A

Butbpame npasunenviii omeem

OAKTOPOM PUCKA HPEXJIEBPEMEHHOI'O TTPEPBIBAHM S BEPEMEHHOCTH
JABIISIETCS1

A. — HOCHTEJILCTBO OTHUM 13 poruTenel coananCHpOBAHHON XPOMOCOMHOIH MePEeCTPOHKH
b. — HocurenseTBO OMHMM H3 poauresnieit mytaruu CFTR

B. — manuune myranumit AZFa y OTIia

I'. — cunnpom TCCTHKYJIAPHI (heMUHHU3aHN Y MaTepH.

IlpaBunbHeI oTBET —A,.

Buiopamu npasunsuvie omsempr

[TPY CUHAPOME TPUCOMMH X:

A — IpHCYTCTBYET 06IHraTHOE Oecrutoue

b. — BosmoxmHO [IPEHIEBPEMEHHOE HCTOIIEHUE SHUHUKOR
B. — Berpeuarores cemeitnpie dhopmel

I'. — xapaxrepna nepsuunas ameHopes.

IIpasueibie otsers: —B, B,
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HA TIPEJIJIOXKEHHOM KAPHOT PAMME TIPEJICTABJIEH KAPMOTHII
A. 310poBOTO MYKUMHEI
b Myxuunsi ¢ curnpomMom Knatindensrepa
B. Myxuungr ¢ cuHypoMom Jlayma
I'. XKenmunsr ¢ cunipomom Caaitepa



[IpaBunbheIi oTBeT B,

HOPMATHBHBIE I[IPABOBBIE AKTBI

L. Qenepanshbii 3akon or 29.12.2012 Ne 273-®3 «O6 obpaszosanun s Poccwiickoii
Denepanuny:

2 OGenepanphsiit 3akon ot 21.11.2011 Ne 323-®3 «06 ocHoBax OXPaHBI 3/I0POBbS TPAKAAH B
Poccniickoii ®eneparpmy:

3 Qenepaneibii 3akon ot 29.11.2010 No 326-03 «O6 ob6szarensrom ME/IMIIHHCKOM
CTpaxoBaHuH B Poccuiickoii Denepanmmy;

4. IIpuxas Munucrepcrsa obpasoBanns u Hayku Poccmiickoit @enepamuu ot 1 wroms 2013 r.

Ne 499  «06 YTBEP)KIACHHN TOpAfKa OpPraHu3aiud U OCYHIECTBIICHHsI  00pa3oBaTeLHOH
ACATEILHOCTH 110 IONOIHATENBHBIM TIPO(eCCHOHANbHBIM porpamMmam»;

5 IIpukas Munucrepersa 3Apasooxpanenus Poccniickolt ®enepannu ot 8 OKTsAOpst 2015 .
Ne 7070 «O6 YTBEPKICHHUH  KBaJTH(PUKAITHOHHBIX TpeOOBaHMH K MeOUIMHCKHM  u
(hapmanesTHyeckumM  paGoTHHKaM o BBICIIMM  00pa30BaHMEM [0 HaNpaBJICHHIO MOJArOTOBKH
"31paBOOXpaHeHHE i MeIUIMHCKHE Hayku'".

6. IIpukas  Munucrepersa 3IPAaBOOXPAHCHUS M  CONMAIBHOTO pasBUTHS Poccmiickoii
Qezeparar ot 23.07.2010 No Sd1g «O0  yTBepXIEHHH eaMHOro KBaJM(DUKAITHOHHOTO
CIPaBOYHHMKA  JIOJKHOCTEH PYKOBOJIUTENIEH,  cHEenUamHcTOB M CIYyXAlIUX»,  pasjen
«KBaymdukanuonnse XapaKTePUCTUKH JOJDKHOCTEH pabOTHUKOB B cepe 3mpaBooxpaneHusy;

T ITpuxas Munucrepersa 3/paBooxpanenus Poccutickoit ®emepanun No 9174 ot 15 HOAOPS
2012 r. «O6 yreepxenuu TIOPsIIKa OKA3aHHUS MEMIUHCKON TOMOIIM GOIBHEIM ¢ BPOXKJICHHBIMH M
(MIm) HacHenCTBEHHBIMY 3aD0JIeBaHUAMM Y

8. Ilpukas Munucrepersa 3/paBooxpanenus Poccutickoit ®eneparmn Ne 316 ot 30 Jexabps
1993 1. «O naneueitmenm PasBHTHH MEIMKO-T€HETHYCCKON CITyKGBI»
9. IIpukas Munucrepcrsa 3paBooxpanenus Poceutickoit ®enepamun Nol62 ot 23 mas 1997

. «O cosyjannn DenepanbHol CHCTEMb SMHUICMHOIOrMYECKOr0  MOHHTOPHHIA BPOX/IEHHBIX H
HACIC/ICTBCHHBIX 3a00MIeBAHMIT U TOPOKOB y JeTeii»

10.  Ilpukas Munncreperra 3/ipaBooxpanenus Poceutickoit Menepannn No268 ot 10 CeHTAOps
1998 r. «O mMouuropunre BPOXKICHHBIX IOPOKOB PA3BUTHS Y ACTEH)»

11.  Tlpuka3 Munmucrepcraa 3/ipasooxpanenus Poccubickoit ®eneparmu Ned57 or 28 JeKabpst
2000 r. «O cosepmrencTBoOBaHMY IIpCHATAIIEHOH THATHOCTHKY B MPO(HIIaKTHKe HACJIEJICTBEHHEIX H
BPOXICHHBIX 3a00J1eBaHui y neTeity

12, Tlpukaz Munucrepcrea 3ipaBooxpanenus Poccuiickoii ®eneparun Nel85 or 22 MapTta
2006 r. «O maccoBom obcnenoBannu HOBOPOMXICHHBIX JIETEH HAa HACIIC/CTBCHHbIE 3a00JIeBaHUA»



COCTAB PABOYEH I'PVIIIIbI U KOHCVJIbTAHTOB

110 pa3paboTKe JOIOIHUTENLHOH PO(ECCHOHATBHOI 1T

BpayeH 110 CrienuaabHOCTH «Jlabopatopnas remeruxa»

POTPaMMbI IIOBBIICHHS KBATH(pHUKAIIHH

[N Damunus, ums, VYuenas crenens, JoikHOCTS Mecto paGots
n/m. OTYECTBO 3BaHHe
L Xapuenko T.B. K.0.H. 3aBeqyrommii I'bOY BIIO C3rMy
Kadenpoii M. 1.1, Meunmnkosa
MEHIHHCKOH
T€HETHKU
2. [lasmoBckuit M.M. J.M.H., Tipodheccop I[Ipodeccop I'BOY BIIO C3rMV
Kadepbl uM. M., Meunnkora
MEIMLHHCKOH
I'€HETHKH
3. Mansnuesa O.B. K.G.H. HoueHT xadenps I'BOY BIIO C3rMy
MEeIHIHHCKO uM.M. 1, Meunukopa
FEHeTHKH
ITo MeTonMueckum Bompocam
4. Herpynuuer A.JO. JL.M.H. IOLEHT HoueHT xadenper I'GOY BIIO C3rMy
MEIMIMHCKOM M. 1.1, Meunukosa
FEHeTHKH
a5
-

Hononuurenshas npodeccuonansaas IpOTpaMMa  MOBBIIEHHS KBATM()HMKALMH Bpayell o
cnenuansHocTH «JlabopaTopnas remermkay obcyXieHa Ha 3aceaHHH Kadenpsr MeauIMHCKOM
T€HETHKH
« 74 » /L

2015 r., mporoxon Ne
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(momucs)

3asexyronmii kadeapoii, x.6.0. / Xapuenxo T.B. /

(PHO)

COI'NTACOBAHO:

C OTJEeI0M 00pa3oBaTEILHBIX CTaHaapToB u nporpaMm ['BOY BIIO C3TMY um. U.M.Meunukosa
Munznpasa Poccun

«%y &gﬂwf.ﬂ 2015 r.

3asenyrommit OOCIT | ; /¢ M /Muxaiinosa O.A./
t\ /ﬁWCL) (®HO)

OnoOpeHo MEeTOTHYECKHM COBETOM MEINKO-0HOJIOrHYecKoro tbakynerera

‘f) .
[/ .
«  » 2015 r. / T'BOY BIIO CRTMY un, I1.J1. Meuynuxosa
/ Muuagpasa Poccuu
¥ 4 OTnen 06PA30OBATEIBHBIX CTAHAGPTOB
Va h M OPOrpaMm
HpeﬂceﬂaTeHB, Hpo{b. ) /¥/l/ }HHKH@OPOB B.C /19101.5, Caurr-Ilerepdypr, vi. Kinpounas, 3. 41

(PHO) res: 275-19-47
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