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IHACITIOPT ®OHJIA OHEHOYHbBIX CPEJACTB
Hanpasnenue noarorosku: 06.03.01 Buosiorus
Hanpasnennocts (npodumm): ['eneTnka.
Hucuunnuna: I'eHeTnka 4yesoBeKa
Cemectpsbl uzyuenus: 7
dopma NpoOMEKYyTOUHOM aTTeCTalluu: SK3aMEH, KypcoBasi paboTa
2. MEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUI
2.1. KomneTeHuy, 3aKpenJieHHbIe 32 AUCIUTTHHOM
N3yuenne aucuuniauael «'eHeTHKa 4esioBeKa» HallpaBiIeHO Ha (popMHpoBaHHE
CHEAYIOIIMX KOMIETECHIINN:
Kozbt Conepxanue Konp! u conepxxanue IlepedeHsp rUIaHUPYEMBIX
KOMITETEHIINH KOMITIETEHIIUI MHJMKATOPOB pe3yabTaTOB 00Y4YEeHHMS 110
(mo ®I'0C) coriacHo @I'OC JTUCIUIUINHE
1 2 3 4
YK-2 Cnoco6en onpenenars | YK-2.1. JlemorcTpupyeT | 3HaTh:
KpYT 3a/1a4 B paMKaxX | 3HaHWEe TeopeTHueckux | Jnd JOCTUKEHUS
MOCTaBJIEHHON IIEJIM U | OCHOB NPUHATHS | HHAMKATOPA VK-2.1:
BBIOMPATH pemeHnii B cdepe | 3HATH OCHOBHBIE
ONTHUMAaJbHbIC YIPABJICHUS MPOEKTAMH. | HCTOYHHKH, CHOCO0bI
cnocoObl ux pemeHus, | YK-2.2. BeisBiaser u | MOMCKA W HAaKOIUICHHUS
HCXO A U3 | aHAJIM3UPYET pasindyHble | HE0OX0MMOM Hay4yHOU
JNENCTBYIOLIUX CIOCOOBI penienusi | THPOPMALHH.
MIPaBOBBIX HOPM, | 3ala4 B paMKax IIeJH | ¥YMeTh:
IMEIOIUXCSA PECYPCOB | TTPOEKTA u | [Jna JIOCTHXKECHUSI
Y OrpaHUYECHHUH apryMeHTHpYeT uX | MHAMKAaTOpa VK-2.2:
BBIOOD. YMETh aJIcKBaTHO
VK-2.3. lemoHcTpupyer | GOpMyanpoBaTh 1 peniaTh
CIIOCOOHOCTh MIPAaKTUYECKUE W HAy4YHbIE
IPOCKTHPOBAThH 3a/1a4y, Ipearoaramlmne
pelleHne  KOHKPETHOM | 3HaHHUE pa3INYHBIX
3a/1a4M IIpoeKTa, | BOIPOCOB ( B TOM uMCIIE
BbIOMpAsi ONTUMAIbHBIA | AMCKYCCUOHHBIX U
cmoco® ee pemieHus, | aKTUBHO
UCXO s u3 | pa3pabaThIBaeMbIX B
JNEUCTBYIOLIUX HacToslee  Bpems) B
IpPaBOBBIX ~ HOPM M | COBPEMEHHOM  I'€HETUKE
UMEIOIIMXCS PECYPCOB U | YETOBEKA M CMEXKHBIX
OTpaHUYEHUH. pa3fenoB TEHETUKH U
€CTECTBO3HAHHUS B LIETIOM.
Biaagern:
Jlns JOCTHKECHUS
HMHJIUKATopa VK2.3:
BIIAJIETh HaBBIKAMU
OIpeNeseHns Lelle |
3a1a4 UCCIIEIOBaHMS,
nojadopa METOJIOB
aJICKBaTHBIX
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INOCTaBJICHHBIM  3aJa4aM,

CaMOCTOSITEILHOU
opraHuzaiumn
HCCIIEI0BATEIbCKOM
JIeATeIIbHOCTH
[1K-1 Cnocoben npumensts | [1K-1.1 [Ipumensier | 3naTh:
COBPEMEHHBIE METOJbI | IPUHIIUIIBI aHanmmza | s JIOCTHKCHUS
00paboTKy, aHanu3a u | ”HpOpMaIuy, unaukatopa I1K-1.1: 3ath
CHHTE3a MOJICBOM, | IPUHIIMIIBI paboThI | OCHOBHBIE METOIBI
MPOU3BOJACTBEHHON U | COBPEMEHHOMU HUCCJICIOBAHUS oOiactu
nabopaTopHOM anmnapaTypsl U | TCHETHUKH YeJI0BEKa
OmoIoTHYeCcKOM BBIYHCITUTEIIBHBIX Jloist JTIOCTHIKESHHUS
nH(pOpMaIIUH, CPEJCTB. WHIUKAaTOpa IK-1.2:
npaBwia cocraBnenus | [1K-1.2 Hcnonp3yer | 3HaTh OCHOBHBIC MpaBUIIA
HAay4HO-TEXHUYECKUX | TEOpETHUUYECKHE 3HAHMS B | U TPeOOBaHMs K paboTe B
IIPOCKTOB U OTYCTOB na60paTopH017[ pa60Te_ T€HETUYECKOU
IK-1.3 Cocrapisier | 1aboparopuu  (BKIrOUas
HaYYHO-TEXHUYECKYIO BOIIPOCHI TEXHHUKHU
JOKYMEHTAITHIO. 0e30macHOCTH).
[K-1.4 Hcnonb3yer | YMeTh:
TeopeTHdeckue 3HaHHsA | A1 JOCTIKEHUS
00 OCHOBHBIX | HHIHWKATOpa [1K-1.3:
OHOJIOTHYECKUX YMETh IMOJIL30BaTHCA
3aKOHOMEPHOCTSX. HNHCTPYKIHUAMHU K
IIK-1.5 Hcnone3syer | 1a00paTOpHBIM mprubopam,
METOAbI pa6OTBI ¢ | OpOTOKOJIaMH METOJUK.
COBPEMEHHOM Buanern:
anmnaparypou u | s JOCTHKCHUS
BBIYHCIIUTEILHBIMU HBJNKAaTOpa 11K-1.4:
CpeacTBaMu; MeTopl | BIAJACTh HaBbIKaMH
CTaTUCTUYECKOU BBIIIOJIHEHUA Hay4HO-
O6pa6OTKI/I MOJTYYEHHBIX | UCCIICJIOBATCIIbCKUX pa60T
3KCIEPUMEHTAITbHBIX B obuactu FCHCTUKHU
JaHHBIX YCJIIOBCKaA.
Jlns NOCTU)KEHUS
WHIUKATOpa [1K-1.5:
BIAACTh HaBBIKAMU
CTaTUCTUYECKOU
00paboTKM  pe3yabTaToB
HCClIeIoBaHUS
[1K-2 Cnocoben npumensts | [1K-2.1 Oo0Onagaer | 3HATB:
METO/IbI 0a30BBIMU Jns JIOCTHKSHHS
HCCIIeIOBaHUS OpeICTaBICHUsIMH 00 | MHAUKATOpa IIK-2.1:
TeHETHYECKOTO OCHOBHBIX METOJIaX | OCHOBHBIE METO/IBL,
Marepuana HA | TCHETHKA M CCJICKLHH, | IPUMEHSAEMbIE B I'€HETUKE
MOJIEKYJIIPHOM, FEHETHMKH 4YEJIOBEKAa U | YEJIOBEKA, TIPUHIIUIIBI
KJIETOYHOM, JKHBOTHBIX. HCII0JIb30BAHUS
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cTp. 4

OpPraHU3MEHHOM
HNONYJISALIHOHHOM
YPOBHSIX

u | [IK-2.2 Ucnonbzyer
HaBBIKH TUTAHUPOBAHUS
HCCIICIOBAHUIA,
HaIpaBJICHHBIX Ha
OTIpe/ieIeHNe TeHOTHIIA
OTJICNIFHOTO MHIUBUAA U
reHooHIa TOMYJISALIUN
B IIETIOM.

[K-2.3 [Tpumensier
MeToApl  paboThl ¢
COBPEMEHHOU
anmaparypou 51
BBIYHCITUTEIIEHBIMH
CpeAcTBaMHU.

OJIM3HEIIOBOTO,
HOHy.HSIIII/IOHHOFO METOO0B
¥ METOJIa POJIOCIIOBHBIX
YMeTh:

Jloist JIOCTHKCHUS
WHIUKATOpa [1K-2.2:
yMETh  NPUMEHSATH  Ha
MpaKTUKE OCHOBHBIC
METOIbI T€HEeTHKHU
YeJIoBEeKa, aHAIM3UPOBAThH
POJOCIIOBHBIE,
HCII0JIb30BaTh
TeHETUYECKUI aHaIU3
Baaners:

Jlost JIOCTHKCHUS
UHAMKATOpa [1K-2.3:
BIIaJICTh HaBBIKAMH
WHTEpIpETAIN
pe3ynbTaToOB
TE€HETUYECKUX
71a00paTOPHBIX TECTOB

MPUMEHHMO K YEJIOBEKY

3. COAEP’ KAHUE OHEHOYHbBIX CPEJACTB 10 JUCIUIIJINHE

3.1 Buabl OeHOYHBIX CpeacTB

Kon
KOMIETEHIINH/TUIAHUpyEMbIe
pe3ynbTaThl 00yueHuUs

Konrponupyemsoie
TEMbl/pa3ieibl

HanmeHnoBanu

€ OLIEHOYHOTO

cpenacTBa s
TEKYILETO
KOHTPOJIS

HanmenoBanu
€ OIICHOYHOI'O
CpeICTBa Ha
MIPOMEXYTOUH
Ol arTecTanuu
Ne 3aganusa

VK-2

3HATh:

JJ1g ToCTHXKEHUsT UHAUKATOpa
VK-2.1: 3HaTh OCHOBHBI€
HCTOYHUKH, CIIOCOOBI MOMCKA U
HaKOIUIEHHS HEO0XO0IMMOH
Hay4yHOU HH(pOpMaIIHK.

YMeTh:

JlJis  TOCTIKEHUS WHAMKATOPA
YVK-2.2: YMETh aJIeKBaTHO
dbopMmynupoBaTh M pellaTh
MpPaKTUYEeCKUEe W HAYYHBIE
3aJa4H, MIPEIOJIararoIme
3HAaHUE Pa3IMYHBIX BOMPOCOB (

1.Ilpenmer wu 3amaum
HCCIIETOBAHUS.
2.1Iporpamma
YeJI0BEKAY.

3. OTHYECKHE
npoOJieMbl TEeHETUKU U
OHOJIOTHH Ha
COBPEMEHHOM JTare.
4.OCHOBBI
MEIUIIMHCKOM
T€HETHKH.

5.buonorus
MHOTOILIOqHS.
brnusHenoBeI METOI.
6. eHOTOKCHKOJIOT U
yenoBeka. [IpoGrmembl
DKOJIOTHH reHOOHIA.

«I'enom

VcTHBIN
ompoc,
pedepaTtuBHO
€ COOOIIIeHNE

BOIIPOCHI K
sK3aMeHy  Ne
1-44
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cTp. 5

B TOM YHCJIE€ U JIUCKYCCHOHHBIX
W aKTUBHO pa3pabaThIBaEMbIX B
HAaCTOsLIEe BpEMSI) B
COBPEMEHHOU TEHETUKE
YEJIOBEKAa U CMEXHBIX Pa3/IesioB
FCHCTUKU M €CTSCTBO3HAHHS B
LICJTIOM.

Baangern:

JIst mocTKeHUsT MHANKATOpa
VK2.3: Bnagers HaBBIKAMHA
ONpENENICHUS LIeJIEN U 3a]1a4
nccienoBaHus, noadopa
METOJIOB aJICKBAaTHBIX
MOCTAaBJICHHBIM 3aJa4aM,
CaMOCTOSITEIHHON OpraHU3aIiN
HCCIIEI0BATEIILCKON
IEeITEILHOCTH

7.OCHOBEBI
JepMaTorIM(pUIECKOTO
aHajau3a.
8.I'eneTnueckue
aCIEKTHI
9THOI'E€HE3a.
9.I'eneTnmueckuit
HOJIMMOPPHU3M

paco- wm

ITK-1
3HaTh:
Jlst  TOCTHOKEHHST WHIMKATOPA
[1K-1.1: 3HATh OCHOBHBIE
METOJIbI UCCIIIOBAHMS 00J1acTH
TCHETUKH YeIOBEKa
Jlst  TOCTHOKEHHST WHIMKATOPA
[1K-1.2: 3HaTh OCHOBHBIC
npaBujga ©  TpeOOBaHUS K
paboTe B TCHETUYECKO
1abopaTopuu (BKITFOUAS]
BOTIPOCHI TEXHUKY|
0€301MacCHOCTH).
YMerb:

Jliisi  TOCTHOKEHHST HHIMKATOPA
[1K-1.3: ymeTb TOJIb30BaThHCH
WHCTPYKIUSIMHU K
11a00paTOPHBIM npudopam
[POTOKOJIAMU METOJIUK.
Biagern:

Jlis  TOCTHKEHUS WHAMKATOPa
[1K-1.4: BmageTh HaBBIKAMH
BBITIOJTHEHHS HAy4YHOA
WCCIIEeIOBATENIbCKUX  paboT B
00J1aCTH TeHETUKH YEJIOBEKa.
JlJis  TOCTIKEHUS WHANKATOPa
[1K-1.5: Bmagets HaBBIKAMH
CTaTUCTUYECKOM 00paboTKH
PE3yNbTATOB UCCIEIOBAHUS

[.ITpeamer u 3agaun

HCCIIEeI0BaHUS.
4. OCHOBBI
MEOUIIMHCKOH
T€HETHUKH.

5. buonorus
MHOTOILIOJHS.
bnusHenoBeIi METO.
6. eHOTOKCHKOJIOT s
JeJoBeKa.
9KOJIOTHH reHo(hoHA.
7.OCHOBEI
JIepMaTOTIU(HUIECKOTO
a”aan3a.
9.I'eneTnueckuit
noMMophu3m
HNOMYNSAIMA  YeloBeKa.
AHTPOTIOTCHETHKA

[TpoGnembl

YceTHEIN
oTIpoc,
pedepaTUBHO
€ cooOIenne

BOIIPOCHI K
sk3ameHy  Ne
1-2;7;9;14-
19;30;32;37;4
1-21:44

[1K-2

2.Ilporpamma
YEJIOBEKAY.

«l'erOM

YcTHBIN
orpoc,

BOIIPOCHI K
HK3aMEHY
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3HaTh: 3. Otuueckue | pedeparuno | Ne3;5-6;10-44
1 goCTMXEHUsT HWHAUMKATOPE npoOJIeMbl T€HETUKM M | e coobmenne | Kypcosas
OunoJsIorun Ha paborta
COBPEMEHHOM 3Tare.
4.0OCHOBBI

[1K-2.1: OCHOBHBIE METOBI,
MPUMCHSICMBIE B TCHETHKC
yeI0BEKa, I O ————
MCIIOJIb30BAHUS  OJIM3HEOBOTO! LepeTHKI.
MOMYJISIIUOHHOTO  METOJOB ¥ 9 [epeTH4ecKuii
MCTOJIa POAOCIOBHBIX o J'II/IMOp(i)I/ISM

YMeTh: MOIMYJISIUANA YETTOBEKA.
Jlns  poctmkenus uHaukaropg 10.M130panHbIe
[1K-2.2: ymeTp TpuUMEHSTh He BOIPOCEHI FCHCTUKH
MpPAaKTUKE OCHOBHBIE MeTo/p| 1C0BEKA.

TeHETHUKA YEJI0BEKA,
aQHAJIM3UPOBATh  POJOCIIOBHEIE)
HCIOJIb30BaTh TeHEeTHYECKUY
aHan3

Baanersn:

JIJIs  TOCTW)KCHUST WHIUKATOPE
[1K-2.3: BiageTs HaBLIKAMHY
WHTEPIPETAIMK  PE3yJIbTATOE
TCHCTHYECKUX  J1a0OPaTOPHBIX
TECTOB MPUMECHHMO K YEIIOBEKY

Ilpumeuanue: munogvle 3a0anus, Kpumepuu U NOKA3AMENU OYEHUBAHUS 6 DAMKAX
meKywe2co KOHmMpOoas npedCmasiieHvl 6 paboueli npoecpamme OUCYUNIUHbl (Mooyas). Ilonuvie
KOMNJIEKMbl OYEHOUHbIX CPeOCME U KOHMPOTIbHO-USMEPUMETbHBIX MAMEPUANO8 XPAHAMCS HA
Kagheope.

3.2 Conep:xkaHue OIEHOYHBIX CPEICTB
Teopernyeckue BONPOCHI K IK3aMEHY:

1. Ipeamer, 3a1a4u M MeTOAbI FeHETUKH YejioBeKka. OCHOBHBIE ITaNbl PAa3BUTHS.

I'eHeTHka - Hayka O HACJEICTBEHHOCTH M M3MEHUYMBOCTH >KMBBIX OPraHM3MOB U METOJaX YIpaBJICHUS
uMH. B ee 0CHOBY J1eriiM 3aKOHOMEPHOCTH HAaC/IEACTBEHHOCTH, YCTAHOBJIEHHBIE BBIIAIOLIMMCS YEILICKUM
yueHbIM I'peropom Mennenem (1822—1884) mpu ckpeluBaHUM pa3iIUYHBIX COPTOB ropoxa. 3agauu
TeHETUKHU BBITEKAIOT U3 YCTAHOBJIEHHBIX OOIIMX 3aKOHOMEPHOCTEH HACIECTBEHHOCTH U U3MEHYUBOCTH.
K sTum 3amauaM OTHOCATCS HCCieAOoBaHus: 1) MEXaHW3MOB XpaHCHUS W Iepelavyd T['eHETHYECKOM
uH(OpMAIIMK OT POAUTENBCKHX (OPM K JOYCPHUM; 2) MEXaHHW3Ma pealu3aluH 3TOoW MH(GOpPMAIUHU B
BUJIE NIPU3HAKOB U CBOMCTB OPraHM3MOB B INPOLIECCE MX MHIMBHUAYAJIbHOI'O PA3BUTHS IMOJ KOHTPOJIEM
I€HOB M BJIMSHHUEM YCIOBHM BHEIIHEH cpepl; 3) TUNOB, MPUYMH U MEXaHM3MOB HM3MEHUYHMBOCTU BCEX
KHMBBIX CyliecTB; 4) B3aMMOCBS3HM TIPOLIECCOB HACIEICTBEHHOCTH, HM3MEHYMBOCTH W OTOOpa Kak
JBIDKYIIUX (PaKTOPOB BOJIIOLIMU OPraHMYECKOTO MHUpA.

[epBeiii STam o3HaMeHoBaycs OTKpbITHEM [. Menzgenem (1865) ¢dakTopoB HacieaCTBEHHOCTH W
pa3paboTKOil THOPHUIOIOTHUECKOTO METOIa, T. €. IPaBHJI CKPEIIMBAHUS OPTaHU3MOB U yueTa MPU3HAKOB Y
UX MOTOMCTBA.
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Bropoii sTanm xapakTepu3yeTcsi NMEepexoJOM K H3YUYEHUIO SBJIEHUW HACJIEACTBEHHOCTHM Ha KJIETOYHOM

ypoBHe (uurtoreneruka). T. bosepu (1902-1907), ¥V .Cotron u O .Bunbcon (1902-1907) ycranoBuiu

B3aMMOCBSI3b MEXJy MEHJICJIEBCKUMHM 3aKOHAMU HACJIEAOBAaHHUS U PACHPEACIICHUEM XpPOMOCOM B

MpoIIeCcCe KIETOYHOTO AeJIeHUs (MUTO3) U CO3PEBAHUS MOJIOBBIX KIETOK (MEHO03).

Tperuit sTan B pa3BUTHUM T€HETUKU OTpakaeT IJOCTHUXKEHHS] MOJIEKyJsipHOW Oumosioruu. M cBs3aH ¢

WCIIOJIb30BAHUEM METOJIOB W NMPUHIIUIIOB TOYHBIX HAyK - (PU3UKHU, XUMHH, MATEMAaTUKH, OMOPUZUKU U

IPYTHUX.

2. TeHeTka 4YejioBeKa, OCOOEHHOCTH W MeTOAbl. OCOOEHHOCTH 4YeJOoBeKa KaK 00beKTa sl
reHeTHYeCKUX MCCJIeJ0BAHUI: TPYAHOCTH U OrPAHMYEHMS, MPEUMYIIECTBA, MPAKTHYECKOe U
o01eTeopeTnyecKoe 3Ha4eHe TeHEeTUKH YeJI0BeKa.

'eneTnka yenoBeka MMEET KaK OCHOBHBIE CHEIM(PUUECKUE METOJbI MCCIIEIOBAHUS: T€HEaJOTUUECKUN,

OJIN3HEIOBEIH, IIUTOTCHETUYUCCKUI, MOMYJISIIIUOHHO-CTATUCTUYECKH, OHTOI'CHETHYCCKUM,

nepMaTorauduKe, MOJICTUPOBAHUS HACIEACTBEHHBIX 00JIe3HeNH 1 THOPUIN3ANA COMAaTHUECKUX KIETOK;

METO/Ibl MOJIEKYJIAPHOW T€HETHUKH; TaK U JOMOJHUTEIIbHBIE, TPUMEHIEMbIE COBMECTHO C OCHOBHBIMU

(6MOXUMUYECKUA, MUKPOOHOJIOTHYECKIH, IMMYHOJIOTUUECKHH | JIp.).

C TOUYKM 3peHUS TPHUBEACHHBIX BBINIC XaPAKTEPUCTHUK BHUIOB, VYAOOHBIX [UIsI TMPUMEHEHHUS

THOPUIONIOTHYECKOTO METOJa TEHETUYECKOTO aHalii3a, YeJIOBEK KaK BHJ O0JIalaeT IEIbIM PSIOM

O0COOCHHOCTEH, HEe MO3BOJSIOIUX MPUMEHSATh 3TOT METOJ JUIsl U3YYeHHUs €ro HacleJACTBEHHOCTH U

M3MEHUYMBOCTH. Bo-TIepBhIX, y UeoBeKa HE MOXKET OBbITh MPOU3BEIEHO UCKYCCTBEHHOTO HAMpPaBIEHHOTO

CKpELIMBaHMs B MHTEpecax uccienoBareisd. Bo-BTOpbIX, HU3Kas IIOJOBUTOCTh JIEJIAET HEBO3MOXKHBIM

MIPUMEHEHHE CTAaTUCTUYECKOTO MOJAXO0Ja MPU OLEHKE HEMHOIOYHCIEHHOTO MOTOMCTBA OJHOM Maphl

poauTeneid. B-TpeThux, penkas cMeHa IOKOJEHHH, MPOUCXOIAIIas B CpeaHEM uepes 25 Jer, mpu

3HAYUTENIBHON MPOJIOJKUTEIBHOCTH KU3HU JaeT BO3MOKHOCTh OJIHOMY HCCIIEZIOBATEN0 HAOII0JaTh HE
6onee 3—4 mocnenoBaTeNbHBIX MOKoOJIeHUH. HakoHel, M3ydyeHHEe T€HETHKU 4YeJOBEKa 3aTpyIHSETCS

HaJIMYMEM B €ro reHoMe OOJIBIIOro YKcia TPy CUEIUIeHHUs reHoB (23 y >KeHIUH U 24 y MY>X4YuH), a

TaK)Ke BHICOKOH CTENEHbI0 (PEHOTUMMYECKOTO MOIUMOPPHU3Ma, CBI3aHHOTO C BIUSHUEM CPEJIbI.

3. TI'eneanorumuyeckuii Meroa. [IpaBuiia cocTaB/ieHUsI M TeHeTHYECKHI aHAJIN3 POOCIOBHBIX.

He yrpatui cBoro akTyanbHOCTh. be3 3HaHUS POJOCIOBHBIX HEBO3MOXKHA OPraHMU3alUsl CEJEKIIMOHHON

paboThl y )KMBOTHBIX. SIBIsieTCsl 0043aTeNbHBIM AIIEMEHTOM 00CIeI0BaHUS B MTPAKTUKE Bpaya reHETHKA.

Hcnonb3yeTcs cnenuanbHO pa3zpaboTaHHAs CUMBOJHMKA, pa3paOOTaHbl CTPOTHE MpaBUiIa COCTaBJICHUS

POAOCIIOBHLIX. ITo3BomsieT YCTAHOBUTDH WJIN MPCAIIOJIOKUTD XapaKTEPp HACICAOBAHUS IIPpHU3HAKA B CJIy4dac
€ro CeMEMHOT0 HAKOILICHHS.

4. Oco0eHHOCTH POJOCJOBHBIX B 3aBHCHMOCTH OT THIIA HACJIeJOBAHUS NPU3HAKA.

AHaJM3 POOCTOBHON BKJIIOYAET CJACAYIOIIHE ITANbI:

YcraHoBieHUe, SBISETCS JIM JAaHHBIM MpPU3HAK HACIEJCTBEHHBIM. SIBIISE€TCS JIM JAaHHBIA MpPU3HAK
€IMHUYHBIM WM B CEMbE MMEETCS HECKOJIbKO cllyyaeB (ceMeilHblli Xxapakrtep). Eciam npusHak B
POJIOCIIOBHOM BCTPEUYAETCS] HECKOJIBKO pa3 B Pa3HBIX MOKOJIEHUSAX, TO MOYKHO IPEANOJararh, 4YTo 3TOT
IIPU3HAK UMEET HACIEACTBEHHYIO IIPUPOLY.

Onpenenenne TUNa HacjlelOBaHUs Npu3HaKa. JIg 3TOro TIIATEIBHO AHAIU3UPYIOT POJOCIOBHYIO,
oOpariasi BHUMaHHE Ha CJIeyIOl[1e MOMEHTBI:

BCTPEYAETCS JIM U3Y4aeMblil IPU3HAK BO BCEX NTOKOJICHHUSX;

MHOTHE JIM YIEHBI POJAOCIOBHOIN 00J1a/1al0T 3TUM MPU3HAKOM;

OJIMHAKOBA JIM YaCTOTA Yy JIUI] 000UX MOJIOB;

y JIMI KaKOTO T0J1a OH BCTPEYaeTCs Yallle;

JMIIaM KaKoTo I10JIa TepelaeTcs MPU3HAK OT OOJIBHOTO OTLA M OOJILHOM MaTepH;
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€CTh JIU B POJIOCTIOBHON CEMBH, IJIe Y 000UX 30POBBIX POJIUTENCH POKIAATUCH OOTBHBIE ICTH;

€CTh JIU B POJIOCTIOBHOM CEMBH, I/Ie Y 000UX OOJIBHBIX POTUTENCH POXKAATICH 3T0POBIE ICTH;

Kakasi 4aCTh IOTOMCTBA UMEET MPU3HAK B CEMbsIX, II€ 00JICH OJIUH U3 POJIUTEICH.

[Ipu ayTOCOMHO-JOMHUHAHTHOM U PEIIECCUBHOM THUII€ HACIEJOBAHWU BBISBIISETCS PA3IMYHOE YHUCIIO

MOPAKCHHBIX JIUI, C Pa3JIMYHOM MPEEMCTBEHHOCTBbIO MEXIy MOKOJeHUsMU. CLEIIEHHBIE C IO0JOM

3200JIeBaHUS TIPOSBIISIOTCS TOJIBKO Y JIUIl COOTBETCTBYIOIICTO T0J1a. B 3TOM ciiydae, mpu CLEIIICHHOM C

X XpOMOCOMO# HaCJIeIOBAHUU MPEEMCTBEHHOCTh MEXK/Ty MOKOJICHUSIMH 3aBUCHUT OT JOMHUHAHTHOCTH WJIA

peueccuBHOCTU. OCOOBIN TUI HACJIEIOBAHUS HAIIOMUHAIOIIMKA CHETICHHBIN C MMOJIOM HAOJI0AAeTCs MpU

MUTOXOHJIpHABHBIX 3a00JeBaHusIX. B HEKOTOpHIX clydasX, C SBHBIM CEMEHHBIM HAKOTUICHUEM,

POJOCTIOBHBIE HE COOTBETCTBYIO HU OJIHOM M3 U3BECTHBIX MOJENIeH HaCIeA0BaHUS.

5. bausHeunoBblii MeToa. MeToabl IHMATHOCTHKH 3MIOTHOCTH OJmu3HeunoB. [loHsiTue 0 MOHO- H
AU3UTroTHBIX 01u3Henax. KodgpuuueHT KOHKOPAAHTHOCTH.

OcHOBaH Ha TIPEJACTABJICHHH O TE€HETHYECKOM CXOJICTBE B Tapax MOHO- U JU3UTOTHBIX OJIM3HEIIOB,

OTpe/IeJICHUN TIOKa3aTeled KOHKOPJAAHTHOCTU IO aHAJU3UPYyEeMbIM IpPU3HAKaM B Tapax MOHO- H

JTU3UTOTHBIX OJM3HEIIOB, B OJIM3HEIIOBBIX BRIOOPKAX M BBIOOPKAX OJWHOYHO POXKACHHBIX Jull. Hanboee

HaJSKHBIM METOJOM SIBJISIETCS MOJIKYJISIPHO-TEHETHUYECKHI. HCIOJB3YIOTCS aKYIIEPCKHE MOIXOIbl B

JTUATHOCTUKU 3WTOTHOCTH, MMMYHOJIOTUYECKHE TECThl M TECThl Ha pa3u4us B MPHUKUBAEMOCTH

TpPaHCIUIAaHTAHTA Y MOHO- M JU3UTOTHBIX Onu3HENnoB [IpuunHbI 1 MeXaHU3Mbl (POPMUPOBAHUS MOHO- U

JTU3UTOTHBIX OJM3HEIOB pa3iuuHbl. [IpUHIMIHATEHBEIM BOTIPOCOM SIBIISIETCS HAIC)KHOE OIPECIICHHE

THUMA 3WTOTHOCTH. BIW3HEIOBBIM METOJ OCHOBaH Ha MPEACTABICHUH O Pa3IUYHOM TE€HETUYECKOM

CXOJICTBE MOHO- M IM3UTOTHBIX OJIM3HEIIOB.

6. IlonyJasiHMOHHO-CTATHCTUYECKHUI MeTO/I H ero MpUMeHeHHe B FeHeTHKe YeJI0BeKa.

JlaéT mpencTtaBieHUE O PACHPOCTPAHCHHOCTH TEX WM HMHBIX TEHETHYeCKHX 3abosieBaHuid, Mopdo-

FeHEeTUYECKUX MPU3HAKOB, YacCTOT ajulesied M T€HOB B Pa3jM4YHBIX TpyNmax JioAed, B pa3iIMdHbIX

MOMYJSIUAX, B pa3linyHble TMepuojsl BpeMeHU. [lo3BONSIET OLEHUTh MacIiTad, NPAKTHYECKYIO

3HAYUMOCTb U aKTyaJIbHOCTb TOTO UJIM HHOTO T€HETUUYECKOTO SBJICHUSI.

7. BauskopoacTBeHHble Opaku. (OcoOeHHOCTH 3a00/ieBaeMOCTH JeTeil B JTHX Opakax.
KosgpuumenT nHOpUAMHTA.

Ompenenenre M BHIBI OJIM3KOPOJICTBEHHBIX OpPaKOB: MHOPHAMHI KaK Opaku MEXIy €IWHOKPOBHBIMU

pPOACTBEHHUKAMH. 3HaueHUE OJM3KOPOJCTBEHHBIX OpAaKOB Ha Pa3HBIX ATalax dSBOJIOMMH TTOMYJISIIHMA

MOXET MEHAThCSA. MHOpUIMHT B celekuuM — HeoOXoaumas Mepa. 3HaueHWe HWHOpHAMHTA |

OJIN3KOPOJICTBEHHBIX OpakoB B MEIUIIMHCKOW TIPAKTHUKE IIO3BOJISIET TPAaBUIBHO OpPraHU30BaTh

MpOQHUIAKTUKY OOJIBIIIOTO YUCIIAa HACIEICTBEHHBIX 3a00ICBaHHIA.

8. Huroreneruveckuii Mmeroj. [IpumeneHue AJ1si AMATHOCTUKH HACJIEICTBEHHOI MATOJIOT M.

OmMH M3 OTHOCUTEIBHO «CTapblX» METOJOB, IOJYYMBIIMI HOBBIH HMIIYJbC B CBOEM pPa3BUTHUH.

Hcnonb3yeTcss Ans OUArHOCTUKHA XPOMOCOMHBIX 3a00JieBaHUM, a Takke Kak OJMH M3 METOJIOB

MOHUTOPHUHIAa OKpYKarouled cpelbl Ha T€HOTOKCUYHOCTh. B codeTaHuM ¢ METOJaMM MOJIEKYISpHOMU

OMOJIOTMM TO3BOJISIET PACIIUPUTh IMEpeueHb J1adopaTOpHO BEePUPHUIIMPYEMBIX HACIEACTBEHHBIX

3a00J1€BaHHUI.

9. buoxumnueckuii Merona. IlpuMeHeHHMe Ais JUATHOCTHKM M CKPUHUHIA HACJIEICTBEHHBIX
3a200/1eBaHH.

DnekTpodopeTnyeckoe H3Y4YeHHE CHIBOPOTOYHBIX OENKOB, BKJIOYAs TPEXMEPHBIH 3ieKTpodopes.

Ckpununr Ha ©®KY, BpokIEHHBIN TUIIOTUPEO3 U APyrUe 3a00JeBaHUsl OMOXUMUYECKOTO 0OMeHa. AHAN3

OETTKOB — MPOIYKTOB F€HETHYECKOTO CUHTe3a. [[oHATHE 0 TIPOTEOMUKE.

10. Moseky./asipHO-TeHeTHYECKHEe MEeTO/bl JUATHOCTUKHU HACJeACTBEHHbIX 3a0oeBanuii. [lpsimbie
U KOCBEHHbIE MeTOAbI IUATHOCTUKU MYTAaLUil.

MounekynsapHO-TeHeTHYeCKas TUarHOCTUKA 3TO METO]I 00CIeI0OBaHUS OPraHU3Ma, MO3BOJISIFOIINIA TOYHO

1 OBICTPO BBISIBUTH BUPYCHI U MH(MEKIIMU, MYTAIIMH T€HOB, BBI3BIBAIOIIUX MATOJIOTHIO, OLIEHUTh PUCKU

HACJICJICTBEHHBIX M UHBIX 3a0oJieBaHui. M 3T0 Aaneko He MOJTHBIN CIIEKTP BO3MOKHOCTEH HCCIICIOBAHMS

JTHK.
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BakHedmuM JOCTOMHCTBOM MOJIEKYJISIPHO-TEHETUUECKONM JMAarHOCTUKU SIBJIAETCS MHUHUMAaJbHAs
CTENeHb MEJAULMHCKOTO BMEIIATEIbCTBA, MOCKOJIBKY MCCIIEJOBAHNE MPOBOIAT in Vitro. MeToJ1 yCIenHo
NPUMEHSIOT JaXe JJIs JMarHOCTUKU 3a00JeBaHUM y SMOpHOHOB, a TaKkKe Yy OCIAa0IEHHBIX U
TSOKET00O0BHBIX MAI[CHTOB.

CaMmblil pacnpoCTpaHEHHbIM MaTepuall Uil HCCIEJOBaHUS — KPOBb W3 BEHBI, OJHAKO BO3MOXHO
Boiienenne JJHK/PHK u3 npyrux skuakocTteil 1 TKaHe#: CIIFOHBI, COCKOOa CIM3UCTOM pTa, BBIICICHUN U3
IIOJIOBBIX OPraHOB, OKOJIOTIJIOIHOM JKUIAKOCTH, BOJIOC, HOTTEH U T.1.

MouekynspHasi JAMarHOCTUKa — 3HAYUTENbHBIM IIAar K IEPCOHAIU3UPOBAHHON MEIUIMHE, OHa
MIO3BOJISIET YYUTHIBATh BCE 0COOEHHOCTH KOHKPETHOTO MallMeHTa Ipy 00CIeI0BaHUH U TEPATIHH.

11. CoBpemeHnHas kjaccuuKanus HacJaeICTBEHHON MATOJIOTHH.

Knaccudukanum Moryr OBITh OCHOBaHBI Ha IMPEJICTaBICHUH O XPOMOCOMHOM WJIM MOMOJEKYISIPHOM
TUIIE MyTaIUil, Ha XapaKTepe HaclIeJ0BaHUs, Ha KIMHUYECKHUX MPOSBIECHUAX 3a00JI€BaHHUS.

12. lporpamma «I'eHoM 4esioBeka». McTopusi co3gaHus W peaju3anus, NPaKTHYeCKOoe U

Teopernyeckoe 3HaueHwe. IlepcmexkTuBbl pazBuTusa mnporpammbl. Posib  oTedecTBEHHBIX
reHEeTUKOB B pa3padoTKe MpPoeKTa.
I'enom denoBeka, MeXAyHApoJHAas MpPOrpaMMa, KOHEUHOM LEIbI0 KOTOPOW SBISETCS OINpeaeseHue
HYKJIIEOTHJHON TMocieoBaTeabHOCTH (cekBeHupoBaHue) Bcei reHomHoil JIHK uenmomeka, a Takxke
uIAeHTU(QUKAIMS TEeHOB W MX JIOKaau3aluss B TreHoMe (kaptupoBanue). McxonmHas wuaess npoekTa
3apojunack B 1984 cpemm rpynmel (u3mkoB, pabotaBmux B MuaHcTepcTBe Hepretuku CIIIA u
JKEJIaBILINX 3aHATHCS IPYroi 3agaueit mocie 3apepiieHus padoT B paMKax SEpHBIX TPOEKTOB.
13. Bpo:xxnénnbie nmopoku pasputus. Onpeneenue, kiaccupuxkanus. [IpuyyuHbl BO3HUKHOBEHHS.

3HaveHue ISt MeIUIIMHCKOM MPAKTUKH.
D10 MOp(oIOrHYecKre OTKIOHEHHS OT BHUJOBOW HOPMBI, MPUBOASIIME K HapyHICHHIO (DYHKUIUN
OTJIEIbHOTO OpraHa WM OpraHu3Ma B IIeJIOM, JIMOO HE COBMECTHMMBIE C kH3HbI0. Kiaccuduuupyrores
KAaK M30JMPOBAaHHbIC, CUCTEMHBIE M MHOYKECTBEHHBIC. BBIIEISIOT aTaBUCTUYECKHE M SBPUCTUYECKHE
nopoku. Taxke MOKHO KJIacCUPUIMPOBATH MO (HaKTOpaM STHOJIOTHH 110 OpraHaM MOPa)KEHHs 110 CpoKaM
¢dbopmupoBanus B nepuoji amopuorenesa. BIIP yacto paccMarpuBaroT Kak MHIUKATOP HKOJIOTHMYECKOTO
nebnarononyuus. [Ipodunaxruka BIIP oaHa u3 rmaBHBIX 3a71a4 aKyliepcTBa, TMHEKOJIOTHH U ITeAUATPHH.
14. IousiTHe nepMaTOrIN(PUIECKOr0 aHAIN3A.
B nacrosiiee Bpemst epmMatorinduyeckuii METo1 CYUTAETCs BCIIOMOTATEIbHBIM METOIOM AUArHOCTUKU
B MEIMLIMHCKOM reHeruke. [lo npexxHemy ucnonb3yercs B NOMYISIHUOHHON FreéHeTUKE U aHTponoJioruu. C
Pa3BUTHEM COBPEMEHHBIX METOJIOB BCE OOJIBIIIE YTPAUMBAECT CBOC 3HAUCHHE
15. Meauko-renernyeckoe KoOHCyJabTHpoBaHHe. CTPyKTypa, o0liHe NPUHIUNBI OPraHU3aAlUU U
OCHOBHbIC HanpaBJieHUs1 PpadoTbl reHerudecko cuay:xk0bl B Poccun. IIpodunakruxa
HAaCJIeACTBEHHLIX 3200/ 1€ BaHUI.
[IpuHUUIIBI OpraHu3aluy MEAUKO-TEHETUUYECKOW MTOMOIIM HACEJIEHUIO OTOBOPEHBI B COOTBETCTBYIOIINX
npukazax. B P® npunsta cryneHwaras cucTeMa OpraHU3allMM OKAa3aHUs TE€HETUYECKOM IMOMOIIH
HaceJleHu. MeauKo-TeHETUUYECKHME KOHCYIbTAlUU SIBJISIOTCS IIEHTPAJbHBIM 3BEHOM CYHIECTBYIOLIEH
CUCTeMBl. OCHOBHBIMHU HampaBieHusMu paboTel MI'K sBHsitOTCS OUarHocTHKa HaCIEACTBEHHBIX
3a00JIeBaHUIl M PacCUYeT TEHETHYECKOTO PHCKAa B CEMbSIX HMEIOUIUX TEeHETHYECKYIO OTSATOIICHHOCTD.
Bropas BaxkHas 3amada 5T0 opranuzanus OMOXUMUYECKOTO CKPHHHHTA HOBOPOKJICHHBIX M BBISBICHUE
HauboJee pacIpoCTPAaHECHHBIX HACIEACTBEHHBIX HAPYIICHUH OMOXUMUYECKOTO 0OMEeHa.
16. Mukpoanomainu pa3Butus. OO0mas xapakrtepuctuka. Mcnoab3oBanue [Jisi AUATHOCTHKHU
BIIP u Hac/ieAcTBEHHBIX 32a00J1eBaHHUIA.
MukpoaHOMaIH# 3TO HE3HAUYUTEIbHBIE MOP(OTIOTHUECKHE, PEKO BCTPEUAIONINECS BapUALMU CTPOCHUS
TeNa, He Hapylawmue GyHKIHOHUPOBAHUE OT/IEIBHBIX OPraHOB M OpraHu3Ma B 1esioM. CurTaercs, 4To
MIPU OMPEAEIICHHOM, MOBBIIIEHHOM KOJIMYE€CTBE MUKPOAHOMAIMM Pa3BUTHSI MOKHO TOBOPUTH O BBICOKOM
BEPOSITHOCTH CKPBITOTO TEHETUYECKOTO 3a00JIeBaHNs WITH HE BhIsIBJICHHOTO BIIP.
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17. 'eHeTYecKkue U IMUTeHeTHYECKHE MEXaHU3MbI NPeIMMILVIAHTALIMOHHOTO PA3BUTHS YeJI0BeKa.
IIpu4uHbBI NATOJTOrMH JOUMILIAHTAIMOHHOI0 Pa3BUTHUS YeJIOBEKA.
He ycraHoBieH 40 KOHIIa M MEXAHU3M T[E€HOMHOTO HUMIIPUHTHHTA. MHTEpEeCHO OTMETUTh, YTO
coaepxanue metunupoBaHHbeix caitoB B JIHK cmepmaroszoumoB u JAHK siinexnerku pasznudHo. D10
HAaBOJUT HA MBICIIb, YTO IOJIOBBIE pa3inuus B creneHu metunupoBanus [IHK, mpossidrommecs npu
raMeToreHe3e, MOryT BHOCHUTh BKJaJ B NPOLECC HUMOPUHTUHrA. [lo- BUIAMMOMY, HWMIOPUHTHUHT
YCTaHABIMBAETCS BO BPEMsl TaMeTOreHe3a WJIM JO0 HEr0 M CTaOWJIBHO COXpaHseTCs MpHU JACJICHUU
COMATHUYECKUX KJIETOK BO MHOTHX TOKOJeHHUsX. OH mcye3aeT B JMHHUHU 3apOJIBIINIEBBIX KJIETOK, YTOOBI
cHoBa muddepeHnanbHEIM 00pa30M BOCCTAHOBUTHCS B CIEPMATO30MJIe W SULEKIEeTKe. [eHom
SIMUEKJIETKA B 3HAYUTENIBHOM CTEMEHW TUIOMETHIMPO- BaH, @ T€HOM CIEPMATO30MJIa OTHOCHUTEIBHO
TUTIEPMETWIMPOBaH. Bo Bpemsi NpeaMMIUIAHTAIIMOHHOTO COCTOSIHMSI 3apojipllia 00a 3TUX Habopa
XPOMOCOM YaCTUYHO JEMETUIIMPYIOTCS, 3aT€M, B MPOLECCE PAa3BUTHS IJIOAA, POJAUTEIBCKHE XPOMOCOMBI
WHTEHCUBHO, HO JuddepeHnnarTbH0 METHINPYIOTCAS. BO3MOXHO, 3TO W €CTh KJIIOY K MOHUMAaHHIO
MEXaHH3Ma UMIIPUHTHHTA.
18. I'eHeTyeckHe MeXaHW3Mbl MOCTHUMILUIAHTAIMOHHOTO pa3BuTHsi. ['Mmore3a rjiaBHOWM
NpPorpamMmMbl pa3BUTHS.
JIns oHTOreHe3a 4emoBEeKa XapaKTEpHA YPE3BBIYANHO BBICOKAs YacTOTa PENPOAYKTUBHBIX MOTEPh, B
3HAYUTEIILHON CTemneHu OOyCIOBJIEHHAas T€HOMHBIMM MyTauusMu. HecMoTps Ha HMHTEHCHUBHBIE
UCCIIEIOBAaHUSI ~ CTPYKTYpPhl ~XpPOMOCOMHOTO  JaucOaliaHca, AacCOLMHUPOBAHHOTO C  MATOJIOTHEH
SMOpHOTEHEe3a, MHOTHE BOMPOCHl O MeXaHu3Max (OPMHUPOBAHMS BBICOKOTO YpPOBHSA HapylIeHUMN
KApUOTHUIIA HA CaMbIX PAHHUX ATanax MHIMBHUIYaJIbHOTO PA3BUTUA O CUX IOP OCTAIOTCS HESICHBIMU. C
pPa3BUTHUEM METOJOB IOJIHOTEHOMHOI'O MOJIEKYISIPHO-IIUTOTEHETUYECKOIO aHaJIn3a U BCIIOMOTaTeNIbHBIX
PENpPOAYKTUBHBIX TEXHOJIOTMM HaKaIlIMBAIOTCS JAHHbIE O 3HAYUTENBHOW J0J€ MO3au4HbIX (GopM
XpPOMOCOMHBIX aHOMaJui B CTPYKType TI'€HOMHBIX MYyTauui Yy 3apojblliedl dyenoBeka. Hamuuuwe B
OpraHu3Me JIByX WiH 0oJiee KJIETOYHBIX KJIOHOB C pa3HbIMU XPOMOCOMHBIMH Ha0OpaMu CBUIETEIbCTBYET
O MUTOTHYECKOM HEeCTaOWIBLHOCTH SMOPHOHANBHOTO reHoma. Jlpyrum MapkepoM HEeCTaOMIbHOCTH
BBICTYIIAIOT COMAaTUYECKNE MYTALIMM MUKpOCaTeINIUTHBIX JO0KycoB /IHK, yacToTa KOTOpBIX, B OTIAMYME OT
MyTallud TaMETUYECKOTO MPOUCXOXKJECHUS, 3aMETHO IMOBBIIIEHA Yy BHYTPUYTPOOHO MNOTHUOMINX
3apopliiel yenoBeka. [lo-BuaumMomy, HECTaOMIBHOCTh T€HOMA Ha Pa3HBIX YPOBHSX €r0 OpraHu3aluu
SIBJIIETCS OJIHUM U3 OCHOBHBIX ()aKTOPOB MIPEHATAIBHOTO 0TOOpa y UeIoBeKa.
19. O0masi XxapakTepUCTHKA DJNUIeHETHYECKUX MeXaHH3MOB Pperyjisiiuid 3JKCIPecCHd TIeHOB.
MetuaupoBanue JHK.

MetwimpoBanue JIHK, koTtopoe BcTpeuaeTcss y MHOTMX OpPraHuM3MOB, HE H3MEHSET CTPYKTYpY
KOJMPYEMOTo OelKa, HO MOKET BIUATh Ha SKCIIPECCUIO I'€HOB. Y MJIEKOMHUTAIOUIMX METHJIbHBIE IPYTIIIbI
MPUCOETUHSIOTCS B OCHOBHOM K IIUTO3MHAM, HaXOJAMMUMHUCS B nape ¢ ryaHuHoM (CpG-AuHYKICOTUIbI).
Bo muorux cnywasx tpaHckpunuus JIHK 3aBucuT oT KosiMyecTBa METWIBHBIX TpPYyNI Ha JAaHHOM
y4JacTKe: €ClId MX MHOIO, OHa HEaKTHBHA, HO CTAHOBHUTCS AaKTMBHOHM ¢ UX yMeHblIeHHEeM.OCOOEHHO
akTuBHO MetmnupoBanue JIHK mpoucxoauT B sMOpHOHAIBHBIN MEpHOJ U BCKOpPE IMOCIE POXKJICHHS.
HmenHo B 3T0 Bpemsi oOHapyxkeHo camoe Oosbiioe konuuectBo JIHK-mermntpancepas (DNMT) —
(epMeHTOB, OCYIIECTBIAIOMMX 3TOT mpouecc. Ecnu paboTa 0AHOrO (MM HECKOJBKHX) UX TEHOB
MOJIHOCTBIO HapyIIeHa, OpraHu3M MOrudaeT, He POIUBILUCH, UM B NepBble Helenu xu3Hu [4]. Iocre
poxaenus: konumuectBo JIHK-meruntpancdepas mocreneHHO yMEHBIIAETCs, OJHAKO B HEHpOHAX 3TUX
(epMeHTOB OCTaeTcsi JOCTATOYHO MHOTO, YTO, BUJMMO, YKa3bIBaeT Ha MX BaXXHYIO POJb B HEPBHOM
CUCTEME

20. O0mas XapakTepUCTHKA JNHIeHETHYECKHX MEXaHM3MOB PperyJisiiuM JKCIPecCUH TeHOB.

Moaupuxkanus rucToHoB. BapuaHTel rucToHoB. Pemoaenuposanue XxpoMaTuHa.
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PemonenupoBanme XpomaTHMHa - 3TO JMHAMHUYECKass MOAM(DUKAIUS apXUTEKTYyphl XpOMATHHA,
oOecrieunBaromas JO0CTyn KoHAeHcHpoBaHHOW reHoMHoi JIHK k perynstopHbiM OenkaM MexaHH3Ma
TPAHCKPHIIIIUU H, TAKUM 00pa3oM, KOHTPOJHPYIOMIasi SKCIPECCHIO TeHOB. Takoe peMoJIeIMpOBaHUE B
OCHOBHOM OCYIIECTBIISICTCS 1) KOBaJCHTHBIMU MOJIU(PHUKAIMSIMHA THCTOHOB C TIOMOIIBIO CIIEIU(PHIECKIX
dbepmenToB, HanpumMep ructoHaneTuaTpanchepas (HATs), neanermias, merunrpancdepas v KuHas, u 2)
AT®-3aBUCUMBIX KOMIUIEKCOB PEMOJCIUPOBAHUS XpOMATHWHA, KOTOphlE JMOO IepeMeNiaoT,
BEIOPACKIBAIOT, MO0 pecTpyKTypupyioT HykineocomsL!! TIoMuMO akTHBHON perymsium 3KCIpeccuu
TCHOB, JTUHAMHUYECKOE PEMOJICTMPOBAHUE XpOMATHHA MPUIAET SIUTEHETHUECKYIO PErYISATOPHYIO POJIb
HECKOJIbKUM KIIIOUEBBIM OHOJIOTMYECKUM IpolieccaM, peruivkanuu u penapauvu JIHK siinexnerox;
arorITo3y; Cerperalu XpoMOCOM, a TaKKe Pa3BUTHIO M IUTIOPUIIOTEHTHOCTH. OOHaApyXeHO, YTO
abepparuu B OelikaX peMOJICTMPOBAHUSI XPOMATHHA CBS3aHBI C 3a00JIEBAaHUSIMHM YEJOBEKa, BKIIIOUAs
pak. HamenuBanwe Ha IyTH pPEMOJENMPOBAHUS XpOMATHHA B HACTOAIIEC BPEMs pPa3BHBACTCS Kak
OCHOBHAs TEPANIeBTHUYECKAs CTPATET s ITPH JICUCHUN HECKOJIBKHIX BUJIOB paka.
21. Ucnonb3oBanue wuHTepdepupyromux PHK jaas Oumomenuumuckux uneseil. IlonsTtue o
MukpoPHK, Bupycnoii PHK.
PHK-unTEepdepeHnst — cucreMa KOHTPOJSI aKTUBHOCTH TEHOB JYKAPHOTHYECKUX KIETOK, KOTOpas
OCYIIECTBIISIETCS TIPU TIOMOIIN KOPOTKHX MOJIEKYNl pHOOHYKJICHMHOBOW KHCIIOTHI, cocTosmmx u3 20-25
Hykneotun0B. PHK-unTepdepeniys BpIMOMHAST QYHKIUIO OIABICHUS SKCIPECCHH T€HOB, MOOMIIbHBIX
TEeHETUYECKUX 2JIEMEHTOB, a TaKKe BUPYCHBIX I'€HOB. JlaHHBIN MeXaHH3M OOHapykeH y OOJIBIIMHCTBA
BUJIOB )KMBBIX OPraHU3MOB.
22. MexaHu3Mbl KJI€TOYHOI MaMSTH, oCcyliecTBJsieMble KoMIuiekcamu Polycomb u Trithorax.
benxu rpymmer polycomb (aura. Polycomb-group proteins, PCG) — 310 ceMeicTBO OEIIKOB, KOTOpBIE
CIIOCOOHBI PEMOJICTTUPOBATh XPOMATHH. DTH OCIKU-PETYIATOPHI OBLIN BIIEPBBIE OMHCAHBI Y APO30(HII,
IJle OHM MOJABIISIOT TOMEO3UCHBIE T'€Hbl, KOHTPOJIUPYIOIUE HHANBUYaIbHbIE OTJINYMS CETMEHTOB
pasBuBaroiierocs smopuona. benku rpymmel moiamkom6 (PCG) mpeacraBistor coboit ceMeicTBO
SMUIE€HETUYECKUX PETYISATOPOB, KOTOPbIE, MOAUDUIUPYS TUCTOHBI, OJABIAIOT AKTUBHOCTh MHOKECTBA
I€HOB, OTBEYAIOIIUX 3a KJIeTouHyro audp¢epeHuuanuoo. Canich Ha XpOMAaTUH, 4TOOBI BBI3BATh
JIOKaJIbHbIC U III00aJIbHBIC H3MEHEHHs B XPOMOCOMHO# KoH(opMaiuu, Oenku rpymmsl polycomb
PEryaupyroT OpraHU3allio X TeHOB-MHUIIEHEH B TPEXMEPHOM IpoCTpaHcTBe aapa. Bausst na 3D-
apXUTEKTypy TI€HOMa, OHH YYacTBYIOT B peryjsluu IpoueccoB auddepeHumanuu KIETOK u
HNOJICp)KaHUsl  KJIeTOYHOM mamsaTH. OHM Tak BHUJOM3MEHSIOT CTPYKTYPY XpOMaTHHa, 4TO
TPAHCKPHUILIMOHHBIE (DAKTOPBI HE MOTYT CBS3BIBATHCS C IPOMOTOPHBIMU HociaenoBareabHocTaMu JJHK.
Benku rpynmer Trithorax — 3To Genku, peryiupyroumume CTPYKTYpy XpOMaTHHA M y4acTBYIOLIME B
MOJIIEP>)KaHUU SKCIPECCUH T'€HOB. DTO CEMEMCTBO OEIKOB I'eTepOreHHO, BXOAAIINE B HEr0 OeNIKU
00pa3yloT ClI0KHBbIE OEJIKOBBIE KOMIUIEKCHI, CIIOCOOHBIE CBS3BIBATHCS C XPOMAaTHHOM. Tak, (QyHKIH
camoro Oenka Trithorax B cocraBe xommiekca TACL — moiepkaHue JIOKaTbHOTO OTKPBITOTO
COCTOSIHUSI XpOMaTHHA IyTEM MOHOMETHIIMpOoBaHus jm3uHa-4 ructona H3 (H3K4mel), uto coxpansier
aKTUBHOCTh OKPECTHBIX I'€HOB B Py KJIETOUHBIX MOKOJIEHUH. JleficTBUe 3TON r'MCTOHOBOM METKU
YCHIIMBAETCS alleTHIMpOBaHueM Jm3nHa-27 rucrona H3 (H3K27ac), npuBHOCHMO# TeM ke KOMILIEKCOM
TAC1. B nomosiHeHHe K 3TOMY HEKOTOpbIe Oelku rpynmbl Trithorax pemonenupyroT XpoMaTuH,
ucnomb3ys sHepruto AT® a5 akTUBaLUU HYKJIEOCOM.
23. MuTOXOHApPHAJIbHBIE 3200/1eBAaHUS.
MuToxoHaApHaJbHbIe 3a00JieBaHUSI — TpYyNNa HAcIeICTBEHHbIX 3a00JIeBaHUM, CBSA3aHHBIX C
nedpekraMn B (PyHKIMOHHUPOBAHMM MUTOXOHJAPHHA, MPHUBOAALIMMHM K HAPYIICHUSM HHEPreTHYECKUX

(GyHKIUH B KJIETKaX 3yKapuoT, B 4acTHOCTH, yeroBeka. Ha 2023 rox u3BectHo 6osiee 350 reHos,
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IMPUBOJAIINX K TAKUM 3a00JI€BAHUSIM.

24. ITHON0THA HACTeACTBEHHBIX popM narosioruu. Myranuu, ux Bujabl. [lousiTue 0 MyTaresax.
Bo3HuKHOBEHME MyTallMii y UeloBeKa, TaKXKe Kak U Yy JIF000ro JApyroro OMOJIOrMYECKOro BHUA SIBIISETCS
HEN30EKHBIM MPOIIECCOM. MPUYMHBI MX BO3HUKHOBEHUS CBSI3aHBI C HIMPOKHM PACIPOCTPAaHECHHEM
pa3zHOOOpa3HBIX MYTareHOB (9K30T€HHBIA MyTareHe3) M HEM30EKHOCTHIO MPOU3BOACTBA MYTareHOB
YeJIOBEYECKUM OpPraHu3MOM (PHIOTEHHBIM MyTareHe3). M3yueHuem mpoOiieM MyTrareHesa 3aHUMAeTCs
TF€HOTOKCUKOJIOTHSI, KOTOpasi U3y4aeT OMacHOCTh KaK (PU3MUECKUX TaK XUMUYECKUX U UHBIX MYTareHOB.
Ha ocHOBe MET0/10B TEHOTOKCUKOJIOTUHU OCYLLECTBIISIETCSI MOHUTOPUHT YEJIOBEUECKUX MMOIYISAII.

25. ITHOJI0THS TEHHBIX H XPOMOCOMHBIX 00J1e3Hell. Onpenenenue, KiaccupuKanms, NpuMepbl.

[IprurHaMy reHHbIX OOJIE3HEN ABIAIOTCS T'€HHBbIE MYTallUH, KOTOPbIE MOTYT 3aTparuBaTh CTPYKTYpHBIE,
TPaHCIOPTHBIE U SMOPHUOHANIbHBIE OCJIKH, a TaKkke (pepMEeHTHI. ['eHHble MyTallud — 3TO MOJIEKYJSpHbIE
n3menenus ctpyktypsl JJHK. Onu 00ycinoBiaeHbl H3MEHEHHEM XUMHUYECKOTO CTPOSHUS I'eHa, a UMEHHO
cHenu(prUecKor MOoCIe10BaTeIbHOCTH MyPUHOBBIX U MUPUMUIMHOBBIX ocHOBaHui ydactka JIHK. Tlo
TUITY MOJIEKYJISIPHBIX M3MEHEHUH pa3inyaroT CIEeAYIolMe BUIbl TEHHBIX MyTalluii: — Jesenns — yTpara
cermenTta /JJHK pasmepom oT 01HOro HyKJI€OTH/IA 10 T€HA; — AYIIMKAIUS — YJIBOCHHUE WA TOBTOPHOE
nyomupoBanue cermenta JIHK pasmepoM oT omHOTO HYKJIEOTHIA 1O IIEJIOTO T€HA; — WHBEPCHS —
noBopoT Ha 180° cermenTa JIHK pa3zmepom oT IBYyX HYKJICOTHIOB JI0 (hparMeHTa, BKIFOYAFOIIECTO
HECKOJIbKO M'€HOB; — HHCepLusa — BcTaBka gparmentoB JIHK pasmepom oT oHOrO HyKjI€0THIA 10
L[EJIOr0 T'eHa; — TPaHCBepCUsi — 3aMeHa IYPUHOBOTO OCHOBAHUS HA NMUPUMHIWHOBOE WJIM HA00OpOT B
OJIHOM M3 KOJIOHOB; — TPaH3ULIHsI — 3aME€Ha OJHOr0 IypUHOBOTI'O OCHOBAHHUS Ha APYroe IMMypruHOBOE WIIN
OJIHOTO NMUPUMHUIUHOBOTO HA JPyroe NUPUMHINHOBOE B CTPYKType KOAOHA. B 3aBucumoctu OT TOTO,
CKOJIBKO T€HOB MTOBPEXKAAECTCS B MPOLECCE MYTALlMH, BBIACIISIFOT MOHOTE€HHBIE U MTOJIUT€HHBIE MYTALlUH.
26. KpuTuyeckue nepuoabl pa3BUTHS YeJI0BeKa.

[lepBBlii KpUTHUYECKUI MEPUOJ MNPEIIIECTBYET HMIUIAHTAUMKM (IIPUKPEIUICHUE 3apojbllia K CTEHKE
MaTK{) WM COBNAJaeT ¢ HeW. DTo Tak HaspiBaemasl CTaiusl MPEAUMIIAHTALIMOHHOTO pa3BUTHUS
(HauMHaAeTCs ¢ MOMEHTa OIUIOJAOTBOPEHHUS U MPOJOJDKAETCS 10 MOMEHTa NMPUKPEIUICHUs 3apojblia K
CTEeHKE MaTKu - /-8 [Hed Mocie OIUIOJOTBOPEHHUs). 3apoiblll, Ha JaHHON CTaJud, OTHOCUTEIIHLHO
YCTOWYMB K JICHCTBUIO MOBPEXKIAOMIMX areHToB. [loBpexaaroiee aAelcTBUE peanu3yeTcs, 00bIYHO, IO
MPUHLHUIY «BCE WJIM HUYero». Bropoul kputmyeckuil nepuojn Ilocne 3aBepiieHus MMIUIAHTAalUU B
pa3BUTUHM SMOpPHUOHA HAYMHAETCS BTOPOM KPUTHUECKUU MEpHOJ — MepHoj] 0O0pa3oBaHUS 3a4aTKOB
OpPraHoB U CHUCTEM SMOpPHUOHA, KOTOPBIH y YelIOBEeKa 3aKaHYMBAETCS K TPETHEMY MECSIy BHYTPUYTPOOHOM
KU3HU. DTOT CPOK SABISIETCS HauboJee YyBCTBUTENbHBIM JJIs pa3BUTHs SMOproHa (3-7 Henemb), a TakKe
nepuos obpazoBanust 1ianeHThl (9-12 Hemenb). B mepuon oOpa3oBaHUs OpraHoB, B pe3yibTaTe
MATOTEHHOTO JICHCTBUSI MOBpEXAAOMUX (PAKTOPOB HAa AMOPHOH, B MEPBYIO OYEPE/b, MOPAKAIOTCS T
OpraHbl U CUCTEMBbI, KOTOpPblE HAXOJWIUCh B 3TO BpeMs B IMpOLECcCe 3aKiIaJKu M MOBBILIEHHOTO 0OMeHa
BeniecTB. [loaToMy /Ui mopakeHus: SMOpPHOHA B 3TOT MEPHUOJ XapaKTEPHBIM SIBISETCS BO3HUKHOBEHHE
ypoactB (Tepatorennbiii 3ddext). Ilog Bo3aelicTBHeM mMOBpexaaomUX (aKTOpoB BO  Bpems
0o0pa3oBaHUs IJIALEHTHl TPOUCXOAAT IATOJOTMYECKHE W3MEHEHMs, B OCHOBE KOTOPBIX JIEKHT
BO3HMKHOBEHHE IUIALICHTAPHOW HEJOCTaTOYHOCTH, BBIPDAKEHHEM KOTOPOM SBISIETCA BpPOXKIEHHAs
runoTpodus miuoga (neguuut maccel Tena pedenka). Tperuit kputudeckuid nepuon B 18-22 Henmenu
OepeMEHHOCTH TPOMCXOJAT BaXKHEHIIME IPOLECChl, CBs3aHHbIE C (OPMHUPOBAHUEM AaKTHUBHOCTH
TOJIOBHOTO MO3ra IUI0JIa, KPOBETBOPHON CHUCTEMBI, BBIPAOOTKHM Ba)KHEHIIMX TOPMOHOB, Pe(hIeKTOPHBIX
peakuuii. CreoBaTenbHO, STOT NEPHOJ ABISAETCS TPETBUM KPUTUYECKUM IIEPUOIOM B €ro pa3Butuu. Bo
BTOpPOW TOJIOBUHE OEPEMEHHOCTH IPOUCXOJUT CTAHOBJIIEHHE M CO3pPEBaHHME BAXHEUIIMX OPraHOB U
CTPYKTYp (HEpBHOM, KPOBETBOPHOM, CEpAECUHO-COCYIUCTON). B 3TOT mepuona Takxke MpPOMCXOAUT
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CHIDKCHHE YYBCTBUTEIBHOCTH IUIOAA K MOBpeKarommM areHTam. [loBpexaatomnuie (GpakTopsl MOTYT
peann3oBaTh CBOE JICHCTBHE, MPOHUKAs Yepe3 IUIALECHTY WM U3MEHSS €€ HOPMaJIbHYIO TPOHUIIAEMOCTb.
[InamenTa — 3TO0 YHUKaNbHBIN (QUIBTP, KOTOPBIA 00JIaJa€T OTPAaHUYCHHOM MPOHUIIAEMOCTBIO, 3aIIUIIAs
OpraHu3M IUIOJAa OT MHOKECTBA BEIIECTB U TOKCUYHBIX MPOAYKTOB, MOMAJAONIUX B OPraHU3M MaTepH.
Onnako IUIAllEHTa TMpOHUIIaeMa Ui OOJIBIIMHCTBA JICKAPCTBEHHBIX BELIECTB, IPUMEHSIEMBIX B
aKyIIEePCKOM TMpaKTUKE: 3aKUCh a30Ta, HAPKOTUYCCKUE aHAIBIeTUKH, BUTAMHHBI, OOJBIIUHCTBO
TOPMOHOB, CEPJICYHBIX MPEMApaTOB, AHTUOMOTUKOB, MPOTHBOBOCTIAIMTEIILHBIX MIPENapaToB U Jp.
27. T'eHOMHBIIT WMNPUHTHHI. OYHKIHW TE€HOB, TMOJABEPraeMbiX T€HOMHOMY WMIPUHTHHTY.
I'mnorte3bl BO3HUKHOBeHMsI. B0Jie3HH TéeHOMHOT0 UMIIPUHTHHIA.
['eHOMHBIN UMIOPUHTHUHT sBisieTcs (OPMON HEMEHJENIEBCKOTO SIUT€HETUYECKOro Hacjel0BaHus,
KOTOPOE Xapaktepusyercst i hepeHInanbHOM SKCIIPECCHE TeHa B 3aBUCUMOCTH OT €T0 POJUTEIBCKOTO
MPOUCXOKACHUS — MaTepH WK oTia. M3BecTHO yxke 0k0j10 60 UMIPUHTHPOBAHHBIX T'€HOB, MHOTHE W3
KOTOPBIX OKa3bIBAIOT CYIIECTBEHHOE BIMSHHUE HA POCT U pa3BUTHE 11042, OCHOBHBIM AUTCHETHUYECKUM
MOAU(PHUKATOPOM TE€HOMA SIBIISIETCS METHJIMpOBaHHME IUTO3MHOBBIX ocHoBaHuil JIHK, ompenensomee
B3aumojeiicteue mexnay JHK u OGenkamu, pacno3HamomuMu MoOAW(DUIMPOBAHHBIE OCHOBAaHUS, W
pPEeryaupyIoIIee SKCIPECCHI0 TEHOB Yepe3 MEXaHW3M KOMMAKTH3aIMA—IeKOMITAaKTH3allud XpOMaTHHa.
Hapymiennss MoOHOa/UIeTbHOW  OKCOPECCHMM TE€HOB TPUBOMAT K  PA3BUTHIO 0COOOrO  Kjacca
HACJIEICTBEHHBIX 3a00JIeBaHuUl yeIoBeka — 0oJie3Hel TeHOMHOTO UMIIPUHTHHTA.
28. O01mas xapakTepucTHKA MEH/IeJTUPYIOLIHX U XPOMOCOMHBIX 3a00/1eBaHHMIi.
XpoMocOMHBIE 3a00JIeBaHUs, 32 PEIKUM HCKIIOUEHHEM, SBISCIOTCS pe3yabTaToM MyTranuu de novo,
BO3HUKIIEH B TramMeTrax OJHOro u3 poauTeneil. OHUM HE mnepenaroTcs NmoToMKam. MeHaenupyonme
MYTallUd MOTYT OBITh Pe3y/lbTaTOM HOBOW MYTallMU. HO TAaK)K€ MOTYT OBITh CJIEJCTBUEM CErperanuu 1
MepeaAaBaThCs B MOMYJSALMM HA NPOTSYKEHUH MHOTHX IMOKOJIEHUH, 3a UCKIIOYEHHEM TEeX CIIYy4aeB €CIIH
OHH HE COBMECTHMBI C KU3HBIO WU MPUBOJAT K OCECIITIOINIO UX HOCUTEIIEH.
29. O0mme NPUHIMIIBI JTMATHOCTHKH HACJIEICTBEHHBIX 3200/1eBaHUIA.
[TomMumO OOIIMX TPUHLIUIIOB MPUHSATHIX MEIUIIMHE, UCIOJIB3YIOTCS MOIXObl, CBSI3aHHBIE C MOPTPETHOU
CUHIpOMAJIbHON uaeHTH(uKanuend peakux 3aboneBanuit. Oco0oe BHUMaHHE YICISAETCS CEMEHHOMY
aHamMHe3y, BO3pacTy IMEpPBBIX MPOSBIECHUN JaHHOTO 3a00JieBaHUs, BOBJIICUCHHOCTHIO B IpOIlEcC
HECKOJIbKUX CHUCTEM OPraHu3Ma, CAMMETPUYHOCTH MOPAKEHUSI TAPHBIX OPTaHOB.
30. Oco0eHHOCTH KJIMHUYECKUX MPOSIBJIEHHII HACJeACTBEeHHBbIX 3a0oJieBaHuii. CeMeiiHbIii
xapakrep 3a0oJsieBaHuil. Cponenuduyeckue CHMIOTOMBI  HACJEACTBEHHBIX  3a00JIeBaHUIA.
MHoOkecTBEeHHbIE MATOJOTMYeCKHEe H3MEHEHUSI OPTAHOB U CHCTEM.
He Bce BpoxacHHble 3a00JieBaHUS SIBJISIOTCS HACNIEACTBEHHBIMH M HE BCE HACJEICTBEHHBIE —
BpOKICHHBIMU. HexoTopble HaciiecTBEHHBIE 3a00JIeBaHUSI MOTYT MaHU(ECTUPOBATh B 3PEJIOM U Jaxe
MpeKIoHHOM Bo3pacte. [locne poxknenust pebeHKa ¢ TeHETHUECKOM OTATOMEHHOCTHIO MOTYT MPOSBUTHCS
1 OBITH 3aMEYEHBI He BCE MPU3HAKU HACIIECTBEHHOTrO 3a0oseBanus. [lomHas kapTuHA HACIEICTBEHHOTO
3a0onieBaHus cPopMHUpyeTCs K OMPENeICHHOMY BO3pacTy, 4YacTO TaKUM TEPUOJOM  SIBISETCS
nybepTatHbIi iepuoa. Kak mpaBuiio (HO He Bcer/ia) MPOSBISIOTCS cpa3y UM BCKOPE MOCIE POXKACHUS, B
MPOLIECC BOBJIEUEHBI HECKOJIBKO TKaHEW U OpPraHoB, 3a00JIeBaHUS HEYKIOHHO MPOTPECCHPYIOT, IMIOXO
MOJJAIOTCS  JIGYCHHIO, OBICTPO  NPUBOIAIT K  WHBAIWAM3AIMH, CYIIECTBEHHO  COKpAIIAOT
MPOJIOJKUTENFHOCTD JKU3HH, YAaCTO MPUBOAAT K Oecriionuto. OTaenbHbIe HACIeCTBEHHbIE 3a00IeBaHuUs
MOTYT UMETh IpKUe, crienuduueckue nposBICHHs, XapaKTepHbIE TOIBKO IS HUX.

IIpumepHBIii NepeYyeHb TeM KyPCOBbIX padoT:

1. Onenka paananMoHHO-UHAYLIMPOBAHHBIX ABYHUTEBBIX pa3peiBoB JIHK metonom BeIsiBIeHUS (POKYCOB
6enka ramma H2AX B 3aBUCHMOCTH OT BpEMEHHU TOCIIE 00TydeHHs!.
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2. OueHka CBSI3M XPOMOCOMHBIX aleppauuii U paaualMoOHHO-MHIYyIUpOBaHHBIX moBpexaeHuil JTHK,
BbIABIISIEMBIX MeTO1I0M JIHK-KOMET, B pacTUTEIBHBIX KIETKAX.

3. OneHka paguanmoOHHO-UHIYIIUPOBAaHHBIX IBYHUTEBBIX pa3peiBoB JJHK MeTonoM BeisiBiieHUS GOKyCcOB
Oenka ramma H2AX B 3aBUCUMOCTH OT JI03bI OOTyYCHHUS.

4. CoBpeMeHHbIE NPEJCTABICHUS O MEXaHU3MaX PaJHallMOHHO-UHIYIIUPOBAHHBIX MOBPEXKICHUN
XPOMOCOM.

4. IOPAJIOK ITPOBEJIEHUS 1 KPUTEPUU ONEHUBAHUA ITIPOMEXYTOUYHOM
ATTECTAIIUA

4.1. Ilopsiiok MpoBeAeHUsI MPOMEKYTOUHOM aTTecTaluu

B pamkax Tekymero KOHTPOJIsI B TEYEHUE CEMECTpa JUIsl OLICHKHA 3HAHUM, YMEHUW, HABBIKOB,
MOJIy4a€MBIX B XOJI€ M3YYEHHs IUCLUIUIMHBI, YYUTHIBAIOTCS OTBETHl HAa BOIIPOCHI YCTHOTO OIIpOCa,
MOJTOTOBKA peepaTUBHBIX COOOIICHHIA.

KputeprueM ycnemHocTH 0CBOEHUSI y4eOHOrO MarepHajia Mo OKOHYAHHIO Y4eOHOro cemecTpa
(mpomexyTouHasi aTTecTalusl) sIBJISETCS IKCIEepTHAs OIEHKa MPEeNoIaBaTelsl, yYUThIBAIOIIAs: TEKYIIYIO
ycleBaeMoCTh B TeueHHe cemecTpa (YCTHBIM ompoc, pedepatuBHoe cooOmienue). Kpome Toro,
SKCIEpTHAs OI[EHKA MPENoJIaBaTeNsi MOKET OCHOBBIBATHCS HA PETYJIIPHOCTU MOCEIIEHUS 00s13aTEIbHbBIX
y4eOHBIX 3aHSATHI, YCHEIIHOCTH BBIIIOJIHEHUS! YCTAHOBJIEHHBIX Ha JAaHHBIM cemecTp 00beMOB paboueit
MIPOrpaMMBl.

[IpomexyTouHas arrecTalysi IPOBOAUTCA B (QopMme sK3aMeHa Mo OuieraM, a Tak e 3alUThl
KypCOBO# pabOTHI B KOHIIE ceMecTpa. B Omiere comepxaTcst 2 TEOPETHISCKUX BOTIPOCa.

4.2. Kputepum olleHUBaHUS IPOMEKYTOYHOM aTTeCTAIlUM 110 BUAaM OLIEHOYHBIX CPeCTB

4.2.1. Kputepuu olleHMBAHUS OTBETA HA TeOPeTHYECKMUII IK3aMeHAIIMOHHBII BONPOC
O1anyHo
CryneHT riay0oKO U MOJIHO BJIAJEET COJepKaHUEeM y4eOHO-IPOrpaMMHOTO MaTepHalia; HCUepIIbIBalolle,
MOCJIEIOBATENIbHO, KOPPEKTHO U JIOTMYECKU CTPOIMHO €ro H3jiaraeT He 3aTPyIHSSACh C OTBETOM IpH
BHUJIOM3MEHEHUH 3a/laHusi, CBOOOJHO CHpAaBISETCS C MOCTaBJICHHBIMHU 3a/ladyaMH, MOKa3bIBAaeT 3HAHUS
MOHOTpaUUECKOro Marepuaia. MpaBUIbLHO OOOCHOBBIBACT MPHUHATHUE PEUICHUS; BJIaJIeeT HAaBBIKAMU U
MIpUEMaMH BBITIOJIHEHUS TPAKTUUECKUX paboT; 0OHApYKMBAET YMEHUE CAMOCTOSATEIbHO CTAaBUTh 33/1a4H,
00001aTh ¥ U3NaraTh Marepuai, GopMyIHUpPOBaTh BBIBOJIBI; MPU M3JI0KEHUN MaTepHalia OCYIECTBISET
MEXIPEIMETHBIC CBS3H; BIAJCET MOHATUHHBIM allllapaToM U YSCHWJ B3aWMOCBSI3b OCHOBHBIX TMOHSATUI
JTUCHMILTMHBI U UX 3HaUEHUE s mpuoOpeTeHus npodeccuu.
Xopomro
CryneHT TBepAO 3HAET y4eOHO-MPOrpaMMHBINA MaTepuai, TPaMOTHO U IO CYIIECTBY M3JIaraeT ero; OTBET
OTIIMYAETCS MEHbIIEH OOCTOSATENbHOCTHIO, MTYOMHON U TMOJHOTOM; B OTBETE HA BOMPOC HE JOMYCKAET
CYIIECTBEHHBIX HETOYHOCTEW; MOXKET MPaBHJIBHO MPUMEHHUTh TEOPETHUYECKHE MOJIOXKEHUS M BiaJeeT
HE0OXOIMMBIMH HaBBIKAMHU TIPU BHITIOJTHEHUH MPAKTUYECKUX 3a]1a4.
Y10BJI€TBOPUTEIBHO
CTyneHT ycBOWIJI TOJIBKO OCHOBHOM MaTepuall, HO He 3HAaeT OTAEbHbIX JeTanei, JOMycKaeT HETOUYHOCTH,
HE JI0CTaTOYHO MPaBHIIbHBIE (POPMYIUPOBKU, HAPYIIAET MOCIEI0BATEILHOCTh B M3JI0KEHUN MaTepuaia
U UCIBITBIBAET 3aTPYJHEHHs] B BBIMIOJHEHUU NpPAKTUYECKUX 3afaHuil. OTBET OTIHYAETCS HUBKUM
YPOBHEM CaMOCTOSTEILHOCTH.
HeynoBiieTBOpUTEJIBLHO
CTyneHT He 3HaeT 3HAUUTENbHOW YacTH MPOrPaMMHOTO MaTepualia, I0IMyCKaeT CYIECTBEeHHbIE OIINOKH,
OTCYTCTBYET JIOTHKA B M3JIOKEHUHM MaTepuaia, ¢ OOJNBIIMMH 3aTPYJTHEHHUSIMHU BBITIOTHSET MPAKTUYECKHE
3aJJaHusl, OTCYTCTBYIOT MEKIIPEIMETHBIE CBS3U

4.2.2. TpeGoBaHuUsl K KypcoBoii padoTe
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O1auvHo

Bo BBeneHun ykazaHbl aKTyajdbHOCTb, LI€JIb M 3aJladyd, HOBM3HA U 3HAYUMOCThH HcclefoBaHus. Tema
pacKphITa MOJHOCTHIO: PACCMOTPEHBI OCHOBHBIE TE€3HUCHI U ONPEICICHHS, METOIUKU U MPABUIIA, TEOPUH,
B TMPAKTUYCCKOM pa3Jiesiec MPUCYTCTBYIOT BBIBOJBI M apryMeHTamusi mos3uimu aBropa. OdopmiieHue
COOTBETCTBYET YCTAHOBJICHHBIM TpeOOBaHUAM. B 3akitoueHWH TOATBEPKIACTCS aKTyaJbHOCTh U
3HAYUMOCTb MCCIIE0BaHUs, JENAIOTCS OCHOBHBIE BBIBOJBI O NPOJAEIAHHOW paboTe, COMOCTABISAETCS
W3HAYAJIbHO T[IOCTaBJIEHHAs 1eJIb M TIOJYYCHHBIE pE3yJabTaThl, MPHUCYTCTBYIOT OOOCHOBaHHBIE
yMO3aKJIo4eHus aBTopa.B pabote nonyckarorcs HE3HAUUTENbHbIE OLIMOKH, KOTOPbIE HE OTPAXKAIOTCS HA
KauecTBe M pe3yJabTaTax HccieqoBaHus. Jlokiag YeTKo CTPYyKTYpHpOBaH, TI'PaMOTEH, PacKphITO
coJiepaHue, HET 3aTPYJHEHUN ¢ OTBETaMU Ha JOTOJTHUTEIBHBIE BOIIPOCHI.

Xopowo

Crynent makcumanbHo yuen tpeboBanus ['OCT, Ho mpu sToM B paboTe NPHUCYTCTBYIOT MEJIKHE
MOTPEITHOCTH B O(POPMUTETHHON YacTu. Tema packpbiTa MOJHOCTHIO, MaTepuail M3J0KEH B HAYYHOM
ctune. He uckmrodeHsl HEOOJBIIME HETOYHOCTH B (POPMYIHMPOBKAX MpeioxkeHud. BeiBoabl aBTOpa
apryMEHTHPOBAHBI, HO CIIMIIKOM CXaThl WM CHUJIBHO pAacIUIbIBYATHL. BBeneHHMe M 3aKiIroYeHHe He
MIPOTUBOpPEYAT APYT APYTY, HO UMEIOTCS HEKOTOPbIE HEIOCTATKH: CJ1a00 MOATBEPKAAECTCS aKTyallbHOCTD,
npo0ieMa MocTaBjIeHa CIAUIIKOM pa3MbITo. J[oOKiIax CTpYKTypUpOBaH, FPaMOTEH, PACKPBITO COJIEp>KaHuE,
HEeT/WJM HeOOJIbHBIE 3aTPYTHEHHUS C OTBETaMHU Ha JOTIOJHUTEIHHBIC BOIIPOCHI.

Y10BJI€TBOPUTEIBHO

Bo BBeneHnM OTCYTCTBYET OJIMH MM HECKOJIBKO 00S13aTEeNbHBIX 2JIEMEHTOB (aKTyadbHOCTh, 3HAYUMOCTb,
HOBU3HA U 11p.). B ocHOBHOM yacTu HaOII0AAa€TCs HECBI3HOCTh TEKCTA, HEAPT'yMEHTUPOBAHHbIE BHIBO/IBI,
1o OoJIbIIeH YacTu mepeckas UyKuX ujei 0e3 X KOHKPETHOrO aHalln3a, HapyUICHUs CTUIIS U3JI0KEHUS
Tekcta W 1np. B odopmiiennn paboTel TPUCYTCTBYIOT TpyOble omuOku. Jlokmax dYacTHYHO
CTPYKTYPHUPOBAH, TPaMOTEH, HEMOJIHOCTHIO PACKPBITO COJEp>KaHUE, HET OTBETOB Ha JOIMOJHUTEIbHbBIE
BOIPOCHI

HeynoBjieTBOpUTEJIHLHO

PaGota copepkUT sIBHbIE HAPYILLIEHUS: HECOOTBETCTBUE CTPYKTYPHI U COAEpKaHUsI, IpyOble HAPYILIEHUS B
odopmiiennu (HecoOmoaeHue 'OCTOB M METOUYECKUX PEKOMEHIAINI) U TTPaBUJI M3JI0KEHUS TEKCTA,
T€Ma pacKpbiTa HE IMOJIHOCTHbIO, BBIBOJBl HE aprymMeHTHpoBaHbl. Hapyiiena moruka H3JI0KEHUs,
OTCYTCTBHE CTPYKTYpPHI JOKIIaja, rpyObie (hakTOI0rH4YecKue OIMOKH, HET OTBETOB Ha JIOTIOJHUTEIbHbBIC
BOIIPOCHI.

4.3. Pe3yJbTaThl IPOMEKYTOYHOI aTTECTAIIUM U YPOBHU c()OPMUPOBAHHOCTH KOMIIETEHIIUH

[Ipu moBeIeHUU UTOTOB YYUTHIBAIOTCS PE3YIbTATHI TEKYIIEH aTTeCTAIlUH.

Oco0eHHOCTH MPOBEACHUS TPOLEAYPHI OLIEHUBAHUS PE3ylIbTaTOB O0YUEeHUS WHBAIUAOB U JIHII C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBsI 0003HaYEHBI B paboyeil mporpaMme TUCIHUILIAHBL (MOTyIs).
«1 ypoBeHb» - 03HaKOMJIEHHE (UMETh 0OlIIee MPeICTaBICHHE, Y3HABATD);

«2 YypOBEHb)» - MOHUMaHUE yueOHOro MaTepuana, u3JaraéMoro B yueOHHKe, METOANUECKOi pa3paboTke
WJIU TIPETIOIaBaTeNEeM;

«3 ypOBEHbY - YMEHHUE JIOTUYHO, TOCIEI0BATENBHO, JOCTATOYHO MOJHO U TOYHO U3JIaraTh U3Y4eHHBIH
MaTepuan;

«4 ypOBEHb» - TBOPUYECKH HCIIOJIH30BATh MOTyYCHHBIE 3HAHUSI.

s yoosnemeopumenvrou (MONTOKUTETHLHOM) OIICHKH 3HAHUN TPEOYETCS] MUHUMYM 3-1i VPOBeHb
YCBOGHHUS y4eOHOTO MaTepuana.

TpeGoBanus (kpuTepuaJbHbIe NOKA3aTEH) K YPOBHIO OCBOCHUS TUCIHHUILIMHBI

Onenka Kpurepun onieHkM 3HaHUM CTYJEHTOB
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OTIINYHO

CtyneHT riayO0OKO M IOJIHO BIIQJICET COACPIKaHHEM ydeOHO-IIPOrPaMMHOIO
MaTepuana; HCUCpIBIBAIOIIE, IIOCIIEIOBATEIFHO, KOPPEKTHO M JIOTHUECKU
CTPOMHO €ro HM3JIaraeT He 3aTPyIHSSICh C OTBETOM MPU BUIAOU3MEHECHHUU
3a7aHusi, CBOOOJHO CHpABIIAETCS C IMOCTaBICHHBIMU 3a/ladyaMM, IOKa3bIBAcT
3HAHHUSI MOHOTPA()UIECKOTO Marepuasa. MPaBILHO 0OOCHOBBIBACT MPUHSTHE
pelICHM; BJIaACCT HABBIKAMUA U HpI/IéMaMI/I BBITTIOJIHCHUS MMPAKTUYCCKUX pa60T;
OOHAapY)KMBaeT YMEHHE CaMOCTOATENPHO CTaBUTh 33jaud, o000mare u
u3laraTh Marepuai, (GOpMYIHpPOBaTh BBIBOJIBI; MPH HW3JIOKCHUH Marepuaia
OCYIICCTBJIACT MCKIIPEAMCTHBIC CBA3HU, BJIAACCT TMOHATHHHBIM armapaTroMm u
YACHUJI B3aMMOCBA3b OCHOBHBIX TTOHATHH JUCHUIINIMHBI U HUX 3HAYCHUEC [JIA
npuoOpereHus npodeccuu.

Xopomo

CryneHT TBepAO 3HAET y4yeOHO-IIPOrpaMMHBIN MaTepuall, FPaMOTHO U IO
CYIIECTBY H3JIaraeT €ro; OTBET OTJINYAETCS MEHBLIEH OO0CTOATENbHOCTBIO,
rIyOMHOM YW TOJHOTOI; B OTBET€ Ha BOIPOC HE JOMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEW; MOJKET IMPaBUIBHO NPUMEHUTh TEOPETHUYECKHE IOJIOKEHUS M
BJIaiceT HEOOXOJMMBIMU HaBBIKAMU MPH BBITMOJHEHUHN MPAKTUYECKUX 3a]1a4.

Y 10BIETBOPUTEIBHO

CTyneHT yCBOWIJI TOJBKO OCHOBHOW Marepuaji, HO HE 3HaeT OTIEIbHBIX
JeTane,  JOMyCKaeT  HETOYHOCTH, HE  JOCTaTOYHO  MPaBUJIbHBIC
(hopMyITHUpOBKHY, HapyllaeT MOCIEA0BATEIbHOCTh B M3JIOKEHWU MaTepuaia U
WCIBITHIBAET 3aTPYAHEHUS B BBINOJHEHUM MpaKTUYecKuX 3anaHuil. OTBeT
OTJINYAETCS HU3KUM YPOBHEM CaMOCTOSITEILHOCTH.

HeynosnerBopurenbHO

CTyzeHT He 3HaeT 3HAYUTENbHOM YacTH MPOrpaMMHOTO MaTepuaa, J0MyCcKaeT
CYIIECTBEHHbIE OIINOKHU, OTCYTCTBYET JIOTUKA B U3I0KEHUHN MaTepHaa, C
OOJIBIIMMHU 3aTPYAHEHUSMH BBITIONHSET MPAKTUUYECKHE 3a/IaHUSI, OTCYTCTBYIOT
MEXIMPEIMETHbBIE CBSI3U
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