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PaGouyas mporpaMma JUCIIHIUIHHEL « OCHOBEI IIHTOT€HETHKH YEJIOBEKA)» COCTABIIEHA B COOTBETCTBHH C
QeacpallbHBIM T'OCYIAPCTBEHHBIM 0O0pa30BaTelIbHBIM CTAHAAapTOM BEICHIETO OOpa3oBaHHI —
Marbucrparypa II0 HarpaBileHHIO I1oAroToBKH 06.04.01 bHomorus, yIBEPKIAEHHBIM ITPHKA30M
MHUHHCTEPCTBA HAYKH H BEICIIEro oOpasopanns Poccurickon Mepeparmu «11» asrycra 2020 r. Ne 934
1 YUeOHBIM ITJIAHOM.

COCTABHUTEJIM PABOYEHN ITPOI'PAMMEI

Y4yenas
Ne | dDaMHJIHA, HMA,
CTeleHb, 3aHnMaemMasi JOIZKHOCTb Mecto padoThI
n/Im |0T4YeCTBO
3BAHHE
1. |BaBumnora JI.M.H., 3aBenmyromnasa Kadeapoi OI'bBY «HMMHAIL] nm.
TarbsiHa npodeccop 1abopaTOPHOH MEIHIHHEL H B.A. Anmaszora»
BrnagumipoBHa TeHETHKH Munsapasa Poccuu
2. |CuporknHa H.6.H., [Ipodeccop xadeaprr OI'bBY «HMHUI] um.
Orera IOLIEHT 1abopaTOpPHON METHIIHMHEI H B.A. AnMazosa»
BacwinresHa TeHETHKH Munsapasa Poccuu
3. |Ilymmo HMprHa K.0.H. JlonteHT Kadeaprl 1adopatopHon | OI'BY «HMHAI mm.
JIeOHHIOBHA MeIHI[HHBI H TeHeTHKH B.A. AinMazoray
Munsapasa Poccuu

PabGouas IporpaMmMda  JHCITHIDIHHBI «OCHOBBI I[MTOTeHETHKH 4YeJIOBeKa» pPacCMOTPEHA H
Gﬁﬂ}f)l{l[EHﬂ H4 34CCaHITH I{El(l)e,l[pbl HﬂﬁﬂpﬂTﬂpHDﬁ MEAHIITHBI H I'CHETHEKII.

PaGouas IIporpaMMa  JHCIHITIIOTHBI «OCHOBBI I[HTOTEHETHKH YEJIOBEKA» pPacCMOTPEHa H

omo0peHa Ha 3aceJaHnH Y4eOHO-MeTOAHMYECKOro coBeTa MHCTHTYTAa MEIMIIHHCKOro OOpa3OBaHHA
OI'BY « HMHUI] um. B.A. Amvazopa» Mun3apasa Poccrm «25» saBapst 2022 1., mportokon Nel/2022.

BHeceHHe H3MEHeHHH M JOIIONIHEHHH B padouyro IIporpaMMy JHCIIIUIMHBEL «OCHOBBI
IIUTOr EHETHKH YeJIOBEKA» PacCMOTPEHBI H OJ0OpEHBI Ha 3aceJaHHH YyueOHO-METOAHYECKOIO COBETa
HMuctnTyra MeguipHcKoro obpazopannsa OI'bBY «HMMUI] um. B.A. Anmaszosa»y Munszapasa Poccuu
«18» ammpersa 2024r., mporokon Ne 04/2024.



1. EJIb U 3AJTAYA JTACHUIL ITHBI

Ileab H3yYeHMS AHCIHILIMHBI: ITOATOTOBKA BBHICOKOKBAITH(HIHPOBAHHBIX MArHCTPOB, CIIOCOOHBIX
IIPOBOIHTE HCCIIEIOBAHHS H pPelllaTh aKTyalbHbIE 3aJadd 3IPaBOOXpPaHEeHH I B 00IacTH J1adopaTOpHOH
M€ THIIHHEL.

Jagaud M3y4YeHHS JUCIHHILIMHBI. (OPMHpPOBAHHE Y OOYYAIOIIMXCS OOIIEeNpode CCHOHAIBHEIX H
NIpOo()eCCHOHAIBHBIX KOMIIETEHIIHH, ITO3BOILIIOINHX OOYYaKOI[HMCS pPellarh ITpod)eCcCHOHAIIbHEIE
3aJlauyd 110 CO3JaHHIO H peallH3alliHi HOBBIX TEXHOIIOTHH, pa3pabaTbIBaTh H BHEAPSTH HOBBIE METOJBI
MeJIHIIHHCKHX J1a00paTOpHBIX HCCIIEJOBAHHH H MeJHIIHHCKHX H3JeIHH I JHArHOCTHKH 1n Vviiro,
BBITIONTHSATh JHArHOCTHYECKHE MEJHIIMHCKHE J1a00paTOpPHBIE HCCIEJOBAHHS M HHTEPIIPETALHIO HX
PEe3yIbTaToB.

2. MECTO JUCITUILJINHEI B CTPYKTYPE OBPABOBATEJILHOH ITPOI' PAMMBI
JucipmnmHa «OCHOBBI IIHTOTEHETHKH YelIOBeKay OTHOCHTCS K bi1oky 1 yuyeOHOro raHa kK
JacTH, (popMHpPYeMOH y4aCTHHKAMH 00pa30oBaTelIbHBIX OTHOINEHHI

MEMHEHHHHHHHPHBIE H BHYTPDHINCIHHILIHHAPHBIE CBH3H.

JIns1 n3ydeHN s JaHHOH Y4eOHOH JHCIHIUIHHBL HEOOXOMHMBI 3HAHHSL, YMEHHSI H HAaBBIKH,
(popMHpYEMBIE ITPEAINECTBYFOIIHMH JTHCIIMIUIHHAMH:

— «OCHOBBI KIIHHHYECKOH J1a00paTOPHOH JHATHOCTHKH, OPraHH3alH OHHO-METOIHYECKOE
olecrieueHHe H KOHTPOJIb KauecTBa I1adopaTOpHOIO IIpoIieccay,
—  «O0mIasg maToIorHI»



3.TPEBOBAHHUA K PE3VJIbTATAM OCBOEHUMA JIMCIIUITJINMHDBI

M3yueHne gaHHOH y4eOHOH AHCIHIUIMNHBL HallpaBRIeHO Ha (OPMHPOBAHHE Y 00YYAFOIIMXCS CIIEIYIOIMNX YHHBepcaIbHEIX (YK),
obmenpodeccrnonambHBIX (OIIK) n nmpodeccrnoHanpHbIX (11K) KoMITeTEHITHIT:

KoMneTeHIHA

Hugukar op

IToka3zaTe/IH JOCT HAKeHHSI OCBOCHHS KOMIET eHIIHH

OueHOYHBIE CPeJcTBA

VK-1. CriocobeH
OCYIECTBJIATh KPHTHY E CKHIT
aHAJTH3 I1p00IeEMHBIX
CHTYyaL[HI Ha OCHOBE
CHCTEMHOTIO IMoAXo7a,
BbIpabaThIBaTh CTPaTETHIO
NEeHCTBHI.

VK-1.1. AHam3HpPYeET
MpoOJIeEMHY [0 CHTYAL[HIO Ha
OCHOBE CHCTEMHOTO
T10/TX0/1a, BBIABIIAA €€
COCTaBJIAIOIIHE H CBA3H
MEKITY HHMH

3HaeT: OCHOBHBIE MPHHLMIIBI aHAH3a TMPOOJEMHBIX CHTYaLHE
Ha OCHOBE CHCTEMHOI'O aHaJIH3a

Jma Tekymero koHTpoa: KB, ]
JLI1A rpoMEKY TOYHOH aTTrecTalHH: KB

VMeEeT. aHa JIZHPOBATE IIp o0JeMHBIe CHTYVAIlHH Ha OCHOBE
CHCTEMHOI'O I1I0OAX0M1a, BBIABIIATE COCTABIAIOIIHE TIP obmemMHOH
CHTYalHH H CBA3H MCAIY HHIMH

Jlma Tekymero koHTposa: KB, J]
J1714 ripoMeKy TOYHOH aTTecTalHH: KB

VK-1.2. QopMyIHpPYET LIETH
H paccCMaTPHBAET pa3JIHYHbIE
BapHAaHTEI P ELIEHHA

3HaeT: OCHOBHBIE IIPHHIMITLI (POPMYIHPOBAHHA LiejeH H Iy TH
peleHHA rMpoONeMHBIX CHTYALHE

JIma Tekyuero koHtpoa: KB, ]
J1 1A ripoMeKy TOYHOH aTrecTalHH: KB

VYMmeeT: QopmymHpoBaTh LIEMH M MPeAJaraTbh pas3IH4YHbIE

Jma Tekymero koHTpoa: KB, ]

poOIeMHOH CHTYalL[HH BapHaHThbI peMIeHHA MPOOIEMHBIX CHTYaLHil J1 1A rpoMeKy ToYHOH aTTecTalHH: KB
OIIK-1. CriocobeH OIIK-1.2. CriocobeH 3HaeT: (pyHOaMeHTalbHble OHONOTHYECKHEe Tpe/cTaBiaeHHA H | J1a Tekyulero koHTposa: KB, 1]
HCII0Ib30BaThk H IIPHMEHATD TIPHMEHATH COBPpEMEHHBIE METOIOJIOTHUECKHE TIOAXOObI K MOJEKYIApHO- | JImA ripomekyTouHoH atrecTali: KB, T3
(pyHOaMeHTaIbHbIE ()yHOaMEHTaIbHbIE TEHETHYECKHM, MOJIEKYIIAP HO-0HOI0rHYE CKHM H
OHOJIOrHYECKHE OHOJIOrHYECKHE LIHTOr€EHETHYECKHM HCCIIEI0 BaHHAM
TIpENCTaBIEHHA H IpeNCTAaBIEHH ¢ YYETOM VMeeT: TMNpHMEHATh  (PyHAaMeHTalbHble  OHonorHueckue | Jma Tekymiero koHtposa: KB, J]
COBpPEMEHHEIE COBpP EMEHHBIX [PEACTABIEHHA C VYETOM COBPEMEHHBIX METOHOMOTHYECKHX | J1A rpomexyTouHoH atrecTalii: KB, T3
METOIOJIOTHYECKHE TTOIXO0]IbI METO0JIOTHYE CKHX [OIXO0B K  MOJEKYJHAPHO-TEHETHYECKHM,  MOJEKYIIAPHO-
IIJIA TIOCTAHOBKH H PENIEHHA TOJTXO0B JJ1A IMOCTAHOBKH OHOMOrHYECKHM H LIHTONEHETHYECKHM HCCIIE€qOBaHHAM  JITIA
HOBBIX HECTAHAP THRIX 3a/la4 | HECTAHap THBIX IO0CTAaHOBKH HECTaHAap THHIX ITp o(pecCcHOHAIBHBIX 3aa4

B cpepe npodrec cHoHAIbH O
I EeATEIBHOC TH.

I'p Dd) CCCHOHAJIBHBIX 3a/1a'

OIIK-1.3. CriocobeH
HCTI0Ib30BaTh IMp OrpaMMHOE
obecrieueHHE H
rnpodeccHoHabHbIE Oa3bl
IOaHHBIX 719 pelIeHH:A 3aay
B H30p aHHOH 00J1acTH
OHOJIOTHH.

3HaeT: mporpaMMHOe oOecrieueHHe H rpodeccHoHaIbHbIE Oa3bl
JaHHBIX B 001acTH MOJEKYIAPHO-TEHETHYECKHX, MOJIEKYIAPHO-
OHOJOrHYECKHX H LIHTOME€HETHY € CKHX HC CJI€]]0BaHHI

Jma Tekymero koHTpos: KB
J111 rIpoMeKy TOYHOH aTTecTaliH: KB

VMeeT.  HCIIONb30BaTh  IIporpaMMHOE  oOecrieueHHe H
rnpogeccHoHanbHbIe 0a3bl [JaHHBIX 1A pPelleHHA 3a7ad B
obnacTH MOJIEKY JIAPHO-T€HETHUE CKHX, MOJIEKYJIAPHO-
OHOJIOrHYECKHX H LIHTOMeHETHY € CKHX HC CJIeJ]OBaHHI

Jma Tekymero koHTpos: KB
J111 ripoMeKy TOYHOH aTTecTaliiH: KB

OIIK-2. CriocobeH
TBOpUECKH HCII0JIL30BaTh B
ripoeccHOHAILHOH
neaTeIbHOC TH 3HaHHA

OIIK-2.2. Mcrione3yer
COBP EMEHHBIE METOJIbI
MOJIEKYJIAPHOIH OHOJIOTHH B
cpepe ripodpeccHOHATBEHO

3HaeT: CcOBpPEMEHHBIE METOMbl MOJEKYIAPHOH OHOJIOIHH,
HCITONB3YION[HECA B cepe rpodeccHoHAIbHOH JeATeTbHOCTH
I BbITIOJTHEHHA MEIHLIMHCKHX 1a0opaTOpHBIX HCCIIEI0BaHHIT

Jlma Tekymero koHTpoa: KB, /]

VMEET: IIPHMEHATE COBPEMEHHBIE MCTObBI MDHEK}’HH[]HGH

J171a ripoMeKyTouHOH aTTecTaliii: KB, T3




(yHIaMeHTaJIbHbIX H OEATENBHOCTH 1A OHomorHH B cdepe MnpodeccHOHATbHOH AEATENBHOCTH I
[PHKIagHBIX paselioB IOCTAHOBKH H P ELIEHHA II0CTAaHOBKH H PEIlIeHHA HOBLIX 3a7a4
JHUCLIMTUTHH (MOyIIei), HOBBIX 3a7a4
OILTp €1 EITARO ITHX OIIK-2.3. CriocobeH 3HaeT: MpPHHLMIILI aHallH3a JHTePaTyPHBLIX AaHHBIX B obnacTH | J{s Tekyilero koHTposa: KB, 1
HarpaBJIEHHOCTh IIp OrpaMm (hOPMYJIHP OBATh 3aKIIIOUYEHHS | MOJIEKYJIAPHO-TeHETHYECKHX, MOJIEKYIApHO-OHoMorHUeckHux H | JI7d ripomMesky TouHoi aTTec TalHH: KB
MarHcTp aTy phl. H BBIBOZBI 10 PE3YIILTaTaAM LIHTOr€HETHY ECKHX HCCIIEN0BaHHH
aHaJIH3a JIMTEP aTyPHBIX YMeeT: (popMyIHpOBaTh 3aKJIHYEHHA H BhIBOABI I10 pe3yabTaTaM | Ja Tekyuiero koHTpossa: KB, 1
OaHHBIX H pacuyeTHO- aHaJIH3a JIMTEPATYPHBIX MOaHHBIX H pPacyeTHO-TeoOpeTHYECKHX | J[J1d rmpoMe:KyTouHOH aTTecTalH: KB
TEOp ETHUECKHX padoT B pabor B H30paHHOH o00macTH MOJEKYIAPHO-TeHEeTHYECKHX,
H30p aHHOI1 obmacTH MOJIEKYJIAPHO-0HOIOTHYECKHX H LIHTOr €HETHY € CKHX
OHOJIOTHH. HCCcJIe0oBaHHI
OIIK-5. CriocobeH OIIK-5.3. CriocobeH 3HaET: MPHHLHITLI CO3/IaHHA H peaI3al[HH HOBBIX TEXHOJIONHH B | J1a Tekyiero koHTposa: KB, J1
Y4acTBOBAaTh B CO3[aHHH H y4acTBOBaTh B CO3JaHHH H cepe MOJIEKYJIAPHO-T€HETHYE CKHX, MOJIEKYIIAPHO- | J1A rpomMexyTouHoH arrectalHi: KB, T3
peanHsaliHH HOBBIX peay3aliiH HOBBIX OHOJIOrHYECKHX H LIHTON€HETHY € CKHX HC CJIE€0BaHHI
TEXHOJIOTHH B cepe TEXHOJIOTHI B cpepe VMeeT: pealH30BbIBaTh HOBble TeXHONOrHH B cdepe | Jma Tekymero koHtpoa: KB, J]
rpo Qe ccHOHAaIbHOIH rpodgeccHOHANbHOH MOJIEKYJIAPHO-TeHEeTHYECKHX, MOJeKyIApHOo-0HoNorHYecKHX H | J]a mpoMeskyTouHoH atTectali: KB, T3
NEATENRHOCTH H KOHTPOJIE HX | IEATETBHOCTH LHTOr€HETHYECKHX HCCIIEN0BaAHHI
HKOJIOTHUYECKOH 0€30MmacHOCTH
C HCIIONTb30BaHHEM KHBbIX
00bEKTOB
OIIK-6. CriocobeH TBopueckH | OITK-6.1. crionw3yer 3HAET: COBpPEMEHHDBIE KOMIIbFOTEPHBIE TEXHOJIOMHH, | JI1ma Tekyumero KoHTposd: KB
TIPHMEHATE H COBp EMEHHBIE MpHMeEHAOIMHeCA I paboTel ¢ mpodeccHoHaIbHbIMH OazamMH | JI71A MpoMeKy ToUHOH aTTecTaLiHH: KB
MOIH(HLIHP OBATh KOMIThIOTEPHBIE TEXHOJIOTHH | JaHHBIX
COBpEMEHHbBIE KOMITbIOTEPHbIE | B paboTe ¢ VMeeT: HCI10JIb3 OBaTh COBp EMEHHbIE KOMIIBIOTEPHEIE | J[11s TeKyIero koHTpo: KB
TEXHOJIOTHH, padoTaTh C rpod e cCHOHATbHBIMH TEXHOJIOIHH, P HMEHS FoII HEC A i) paboThI ¢ | JlJ1a rmpomeskyTouHoi aTtrecTaliii: KB
rpodeccHoHAIbHBIMH 0a3aMH | Oa3amH JaHHbIX. rpodeccHOHAaTbHbIMH 0a3aMH JaHHbIX
JAHHBIX, [TPodeccHOHAIBHO OIIK-6.2. IIposogHT 3HaeT: METO/IbI CTATHCTHYECKOrO aHalIH3a JaHHBIX C ITOMOIIBIO | JIA TeKyIiero koHTpo: KB
o(hopMITATE H TIPENCTABIATD CTAaTHCTHYECKHH aHaJIH3 KOMIThbIOTEPHBIX TpOorpamMM AJA pemeHHA IpodeccHoHambHbIX | J1a rmpome:xyTouHoH aTTecTalpH: KB
PE3YIbTaThl HOBBIX IAHHBIX C TTIOMOIIbIO 3aza4
pa3paboToK. KOMITbIOTEPHBIX IMpOrpaMM H | YMEET: IMPOBOOHTE CTAaTHC THYECKHH aHaJIM3 JaHHBIX ¢ NMOMOIIb0 | JmA Tekymero KoHTpo i KB
HHTEPIIP ETHPYET PE3YIIbTAaThl | KOMITbKOTEPHBIX IPOrPpaMM H HHTEPITPETHPOBATh Pe3yIbTaThl AJA | J1A rpomesxyTouHoi aTTecTalii: KB
A P CHICHEA peleHHA rmpodeccHoHaIBHBIX 3a7a4
PO eCCHOHANBHBIX 3a7jay.
OIIK-6.3. IIprmeHsAET 3HaeT: COBPEMEHHBIE KOMIIBIOTEPHBIE  TEXHOJOrHH i | Jma tekyulero koHtposa: KB, /1
COBp EMEHHbIE TPEZICTABIEHHA PE3YIILTATOB HOBBIX pPa3paboTok J1J1A rpoMesy TouHoH aTTecTalH: KB
KOMIIBIOTEPHbBIE TEXHOIOTHH | YMEET. TIPe[CTaBIAThL PE3YIbTaThl HOBLIX pazpaboTok ¢ | J{na tekymero koHtposa: KB, J1
TIPH TP E7IC TABJIEHHH HCTIONE30BAHHEM C OBPEMEHHBIX KOMITbIOTEPHBIX TEXHOIOTHH L1 rpomMesky ToUHOH arTecTalii: KB

PE3YILTAaTOB HOBBIX
pa3padoToK.




OIIK-7. CriocobeH B cepe
cBoei ripodeccHOHAILHOH
IEeATEIBHOC TH
CaMOCTOATEIILHO OITPEIE/IATh
CTpPaTErHIO H IMpoONIeMaTHKY
HCCIIE/I0BaHHI, [P HHHMATh
pELIEHHA, B TOM YHCJIE
HHHOBaL[HOHHbIE, BEIOHpaTh H
MOJIH(PHLEP OBATh METOBI,
OTBEYAaTh 3a KauecTBO padoT H
BHEJIP EHHE HX P €3YJIbTAaTOB,
o0ecrieuHBaTh MEPKI

[P OH3BOICTBEHHOH
Oe30I1acHOCTH TIPH P eleHHH
KOHKP ETHOH 3a/1auH

OIIK-7.3. OGecrieuHBaeT

MEpbI ITPOH3BOJICTBEHHOH
Oe30I1acHOC TH IPH peeHHH
KOHKPETHOFH 3aj1auH

3HaeT: Mepbl  TPOH3BOACTBEHHOH  O€30MacHOCTH  TpH
BLITIOJIHEHHH  MOJIEKYIAPHO-TEHETHUECKHX,  MOJEKYJIIPHO-
OHOJIOrHYECKHX H LHTOMeHETHY € CKHX HC CJIeJ]OBaHHI

Jma Tekymero koHTpos: KB
J111a ripomMeKyTouHOH aTTecTaLii: KB, T3

VMEET: CAMOCTOATEIJIEHO o0ecreuHBaTh MEPBI
IPOH3BOACTB €HHOH Oe30rracHOCTH IIPpH BBITTIOJIHEHHH
MOJICKYIIAPHO-I'CHETHYCCKIX, MOJI E:I{}’.]IH[]HD—EHD.]'ID THHCCKHX H
LHHTOICcHETHY CCKIHX HCCIIC0BA HHIH

Jma Tekymero koHTpos: KB
J111 ripomMeKy TouHOH aTTecTaliii: KB, T3

OI'IK-8. CriocobeH
HCITONIB30BaTh COBP EMEHHY IO
HCCJIENOBATENbCKY IO
arrapaTrypy H
BbIYHCJIHTENBHY 0 TEXHHKY
IJIA P eNeHHA HHHOBAI THOHHBIX
3a7ad B ITp ohec CHOHAILHOH
IeATENBHOC TH.

OIIK-8.1. CriocobeH

3HaeT: COBPEMEHHYH HCCIEIOBATENbCKYIO aImiaparypy O

Jlma Tekymero koHTpod: KB, /]

HCITONb30BaTh COBPEMEHHY IO | pellleHHsA HHHOBALHOHHBIX 3a7ad B IMpodeccHoHanbHoH | {1 rmpomexyTouHoi atTecTaliH: KB, T3
HCCJIEI0OBATENbCKY O IEATEIBHOCTH B cpepe MOJIEKYIAPHO-TEHETHY ECKHX,
armIapaTypy OJid peleHH:A MOJIEKYJIAPHO-0HOIOMHY €CKHX H LIHTOr€HETHY ECKHX
HHHOBALIHOHHLIX 3a7ay B HCCIIEN0BaHHIA
npodeccHoHaIbHOH VMEET. HCIIONBb30BaTh COBPEMEHHYIO  HcCCNEqoBaTeabCKyI0 | [l Tekymiero koHTpoa: KB, /1
IEATENBHOCTH. armaparypy JJA  pelleHHA  HHHOBALHOHHBIX  3amad B | JA nmpomexkyTodHoH atTecTaiH: KB, T3
rnpogeccHOHaIbHOH JeATEeIbHOCTH B cdepe MOJEKyIApHO-
rEHETHYECKHX, MOJIEKYIIAPHO-0HOIOrHYE CKHX H
LIHTOr€HETHY ECKHX HCCIIEN0BaHHH
OITK-8.2. CriocobeH 3HaET:; BBIYHCIHTEILHY 10 TEXHHKY IViA pemeHHa | JIma Tekymero koHTpos: KB, /]

HCII0JIb30BaTh
BbIYHCIIHTEIbHY 0 TEXHHKY
I P el eHHA
HHHOBAITHOHHBIX 3aj]a4 B
rpodeccHOHaIbHOI
TIeATENBHOCTH.

HHHOBALIHOHHBIX 3a7a4 B Ipo()eCcCHOHAIbHOH eATEIbHOCTH B
cepe MOJIEKYIIAPHO-Te€HETHYE CKHX, MOJIEKY JIAPHO-
OHOJIOrHYECKHX H LIHTON€HETHY € CKHX HC CJI€/[0 BAHHI

J1 1A rpomexyTouHOH aTtrecTaliii: KB, T3

VMEET: HCTI0JIb30BaTh BbIYHCJIHTENbHYI0 TEXHHKY JUIA pelleHHA
HHHOBALIHOHHBIX 3aja4 B Ipo()eCcCHOHAIbHOH eATEIbHOCTH B
chepe MOJIEKYIIAPHO-Te€HETHYE CKHX, MOJIEKY JIAPHO-
OHOJIOrHYECKHX H LIHTONeHETH e CKHX HCCJIE/[0 BaHHI

g Tekymero koHTpod: KB, ]
J171a ripoMeKyTouHOH aTTecTaliii: KB, T3

OIIK-8.3. CriocobeH
OCBaHBaTh HOBLIE METO/IbI
HCCJIE0BaHHA,
pa3pabaTbIBaTh
HHHOBALIHOHHBIE ITOJIXOIbI
IU1A P eIIeHHs

3HAaET: TIPHHITHITEI BHEIP €HIA HOBBIX MCTOIOB HCC.]'IEI[DEHI—IHI‘:.I H

pa3pabOTKH  HHHOBALIHOHHBIX TIOAXOJOB JUIA  pPeIIeHHA
npoeccHOHaNbHBIX  3adad B cdepe  MOJEKYIAPHO-
reHEe THYE CKHX, MOJIEKYIAPHO-OHOIOrHYE CKHX H

IHTOICHETHY CCKIX HCCIICOBA HHH

Jma Tekymero koHTpoa: KB, ]
J111s ripoMeKy TouHOH aTTecTaLii: KB, T3

VYMeeT: BEHCOPATH HOBBIC MCETOIbI HCCJIEJ OB aHHIH H

JA Tekymiero KoHtpoyr: KB, /1




rpodeccHOHANBHbBIX 3a7ad. pa3pabdaTeiBaTh HHHOBALIHOHHBIE T[TOAXOAbI A pemieHHA | JJ1A rpomekyTodHoi atTecTalHH: KB, T3
rnpodeccHOHANBHBIX  3a7ad B chepe  MOJIEKYIAPHO-
TrEHETHYECKHX, MOJIEKYIIAPHO-0HOI0rHYE CKHX H
LIHTOr€HETHY ECKHX HCCIIEN0BaHHH
ITK-4. CriocobeH ITK-4.1. CocTaBisaer oOupii | 3HaeT:  HOPMAaTHBHBIE  JOKYMEHTHI, perjaMeHTHpyIomHe | J[1a Tekyuiero koHTpossi: KB
HCII0IB30BaTk 3HAHHE ITUTaH HCCJIEN0BaHHA C OpraHH3aL[HI0  TIPOBEJAEHHA  MOJEKYIApPHO-OHomorHYecKHX, | J7md rpomexyTouHoi atTecTali: KB, T3
HOPMAaTHBHBIX JJOKYMEHTOB, YYETOM HOPMATHBHBIX MOJIEKYJIAPHO-TEHE THYECKHX H LIUTOr €HETHY ECKHX
pPeraMEHTHPY L HX IOKYMEHTOB, mabopaTOpHBIX  HCCIENOBaHHII in vilro B KJIHHHKO-
Op FraHH3aL[HIO 1P OBE EHHA permaMeHTHPY O LIHX JIHaTHOCTHYECKHX J1aGopaTopHAiX
Hay YHO-HCCJIEOBATENILCKHX H | Op FaHH3aL[HIO TP OBENEHH A VMeeT: cOCTaBIIAThE OOHIHIT IU1aH MOJIEKYIApHOo-0HoMmorH4YeckHx, | Jma tekyuero koHTpossi: KB
mabopaTopHBIX padoT HayYHO-HCCJIENOBATENBCKHX | MOJIEKYJIAPHO-MeHETHYECKHX H LHTOreHeTHYECKHX | J[71A rpome:xyTouHoH aTtrecTaliii: KB, T3
H nadopaTtopHbIX paboT in madopaTopHbIX  HcCJeQOBaHHMIA ¢ y4YeTOM  HOPMAaTHBHBIX
Vilro H/HIH in vivo JTIOKYMEHTOB
ITK-4.2. OcylecTBIIET 3HaeT:  HOPMATHBHBIE  JOKYMEHTBI, peErIaMEHTHpYIOUHE | JIIA TEKYIEro KOHTPo . KB
OpraHH3al[HIO H IIPpOBeJieHHE | [poBefjleHHe  MOJIeKYIpHO-OHoNorHUeCcKHKX,  MOJeKyJspHo- | JIma rpomeskyTouHoil aTrecTai: KB, T3
HCCJIEIOBAaHHH ¢ YYETOM FEHETHYECKHX H IHTOMEHETHYECKHX HCCIEN0BaHHH B KIIMHHKO-
HOPMAaTHBHBIX JJOKYMEHTOB, | JHATHOCTHYECKHX Jia0opaTopHsX
permaMeHTHPY KO IHX VMEET:  OCYVIIECTBIATE  OpraHHsal[Hi0 H  TIpoBedeHHe | /1A TeKyuiero KoHTposa: KB
Op raHH3aLHIO ITPOBEEHHA MOJIEKYJIAPHO-OHOIOMHYECKHX, MOIEKY/IAPHO-TeHeTHYeCcKHX H | J1J1A mpomekyTodHoiH atTecTaiiH: KB, T3
nmabGopaTopHbIX paboT LHTOr€HETHYECKHX HCCIIENOBAHHH B KJIHHHKO-THATHOC THY €CKHX
1abopaTOpHAX ¢ YUETOM HOPMAaTHBHBIX JJOKYMEHTOB
ITK-4.3. CriocobeH 3HaeT: HOPMAaTHBHBIE [OKYMEHTHI [JA peamsalH  H | Jnda Tekyuero koHTpoma: KB
peaaH30BaTh HCCIEAOBAaHHA | TIPOBEAEHHA  MOJEKYIAPHO-OHONOrHYEeCKHX,  MOJEKYJIApHO- | J[n1a rmpomexxyTouHoH aTtTecTalpi: KB, T3
H [TPOBENEHHE FEHETHYECKHX H IHTOMEHETHUYECKHX HCCIE0BaHHH B KIIMHHKO-
nmabopaTopHBIX paboT in IHAarHOCTHYECKHX J1abopaTopHAX
Vitro H/HIH n Vivo VMeeT: peassoBaTh IIp OBEZIeHHE MOJIEKYIApHO-0HomorHueckHx, | Ja tekyuiero koHTpossi: KB
MOJIEKYJIAPHO-TEHE THY ECKHX H LHTOr€eHETHYECKHX | J[J1A rpoMexyTouHOH atrecTalHH: KB, T3
HCCIIENOBaHHI B KJTHHHKO-JHAaTHOCTHYECKHX J1a0opaTopHAX
ITK-5. CriocobeH ITK-5.1. ObecrieuHBaeT 3HAET. VCJIOBHA [JIA BBITIOMHEHHA H BHEOPEHHA HOBBIX BHOOB | [l Tekyulero koHtpos: KB, /1
pa3palaTeIBaTh H BHEPATD YCJIOBHA OJ1A BbITIOITHEHHA MOJIEKYIAPHO-0HOMOTHYECKHX, MOJIEKYI[PHO-TeHETHYECKHX H | J[1a rmpome:xyTouHoH atrecTaiHH: KB, T3
HOBBIE METO/IbI MEAHIIHHCKHX | HOBBIX BHOB MEIHILIMHCKHX | IHTOreHETHYECKHX 1abop aTOPHBIX HCCIIEI0BaHHI
7abopaTOPHBIX HCCIENOBaHHI | JJa0opaTOPHbBIX VMmeeT: oOecrieyHBaTh YCJIOBHA JIJIA BBIMOJHEHHA H BHeapeHHsA | J[na tekymiero koHtposs: KB, ]
H MEHITHHCKHX H3JIENHH JIIA | HCCJIE0BaHHH, BHEP CHHA HOBBIX BHJIOB MOIEKYJIAPHO-0HOJOTHYECKHX, MOoJIeKyIapHo- | J[na mpoMexyTouHoH atrectaipH: KB, T3
IHATHOC THKH 1n Vitro HOBBIX MEJTHI [HHCKHX reHe THYE CKHX H LIHTOr€HETHYE C KHX na0opaTOPHBIX
M3 eIHI 014 JHarHoc THKH HCCIIeN0BaHHI
n vitro
ITK-5.2. OcymecTBIAET 3HaeT. TPHHIMHILI KOHTPOJA KadecTBa HOBBIX MOJIEKYIAPHO- | JInA TeKyuero koHTpos: KB
KOHTP OJIb Ka4€CTBa HOBBIX OHOJIOrHY €CKHX, MOJIEKY JIAPHO-FEHE THYE CKHX H | Jd ripomexy TouHOH aTtrecTauH: KB, T3

MEIHLIHHC KHX

LHHTOICHETHY CCKHX .]'IEIED[] dTOPHBIX MCTOOB




JabopaTOpHBIX

VMEET: IIPOBOOHTE KOHTPOJIA KaUCCTBa HOBBIX MOJICKYJIAPHO-

Jma Tekymero koHTpos: KB

HCCJIEMOBaHHIT OHOJIOTHY€CKHX, MOJIEKY JIAPHO-TEHETHYE CKHX H | 1 rmpoMexyTouHoH atrecTaliii: KB, T3
LIHTOT €HETHYECKHX J1ab 0p aTOPHBIX METO/IOB
ITK-5.3. Pa3pabaThiBaer 3HAaeT. TIOPANOK COCTaBJIEHHA CTaHOapTHLIX OIEpalHOHHBIX | J[A TeKyiero koHTposm: KB
CTaHOapTHBIE rpoLleAyp IO HOBBIM METO/laM MOJIEKYIApHO-OHomorHueckHx, | JJi rmpomesxyTouHoi atrecTaiHH: KB, T3
OITEp aLHOHHBIE IMPOLIEOYPR] | MOJIEKYIAPHO-FEHETHY ECKHX H LIHTOr€HETHY €CKHX
10 HOBBIM METO[aM 110 0p ATOPHBIX HCCIIENO0BAHHH
METHLTHHC KHX VMEET: pa3pabaTeIBaTh CTaHZAp THhIE oriepaLHoHHbIe | [ TeKyero KoHTpoJs: KB
JabopaTopHBIX IrpoLleayphk] [10 HOBLIM MeToAaM MOJIeKYIApHo-OHomorHueckHx, | JJ1d rmpomeskyTodHoi atrecTaiHH: KB, T3
HCCIIENOBaHHH H MOJIEKYJIIPHO-TeHE THIECKHX H LIUTOI€HE THYECKHX
SKCIUTYaTal[HH HOBBIX sabop aTOpHBIX HCCJIEN0BaHHI
MEMHILHHCKHX H3IeHH 1711
IHArHOCTHKH 1N VItro
ITK-5.4. OrieHHBaET 3HaeT: MPHHLMITLI OL[eHKH KIHHHYeckoH HHpopMaTHBHOCTH H | J1a Tekyiiero koHTpos: KB
aHAJIHTHYECKHE aHAJHMTHYEeCKHE XapaKTepHCTHKH MOoJIeKyIsapHo-0HonorHueckHx, | {1 mpome:xyTouHoi atrecTalH: KB, T3
XapaKTEPHCTHKH H MOJIEKYIAPHO-TEHETHYECKHX H LHTOMEHETHYECKHX METO/I0B
KJIIHHHYECKY IO HCCIIEI0BaHHA
HH()OPMATHBHOCTh HOBBIX VMEeT: OLIEHHBaTh aHaJIHTHYECKHE  XapakTepHCTHKH H | J71A TeKyuero KoHTpos: KB
METON0B METHI [MHCKHX KIIHHHYE CKY 1O HH()OPMATHBHOCTh MOJIEKYIIApHO- | 114 ripoMexyTouHOoH atTecTalHi: KB, T3
JabopaTOPHBIX OHOJIOTHYECKHX, MOJIEKY JIAPHO-TEHETHYE CKHX H
HCCJIENOBAHHIA LIHTOreHETHYECKHX METO/10B J1ad0opaToOpHBIX HCCJIE]0BaHHH
ITK-6. Criocob€eH BBITTOJIHATD ITK-6.1. Oprasisyer 3HaeT: IMPHHIMILI  OpraHH3aliH  KOHTpoJiA  KadecTBa | J[A TeKyiero koHTpos: KB
MHATHOC THYECKHE KOHTp OJIb KaueCTBa METHLHHCKHX 11ab op aTOpPHBIX HC cJIe]0BaHHI Ha | Jl1d rpomMeKyTouHOoH aTTecTalii: T3, KB
MEHILIHHCKHE TabopaTOpHbIE | MEIHILTHHCKHX rpeaHaJHTHYECKOM, aHaJIHTHYECKOM H TI10CTaHAJIHTHYECKOM
HCCIIEI0BaHHA H J1ab OpaTOPHBIX JTarrax.
HHTEPIIPETALIHIO HX HCCJIEIOBaHHH Ha VMeeT: MpHMEHATh CITocoObl OLIEHKH KOHTponAd KadecTBa | J1A Tekymiero koHTposs: KB
PE3YJILTaTOB IpeaHaIHTHYE CKOM, METHILHHCKHX nabop aTopHBIX HC CJI€/10BaHHIA Ha | /1A mpomexxyTouHoH atrecTalii: T3, KB
aHaJIHTHYECKOM H rpeaHaJHTHYECKOM, aHaJIHTHYECKOM H I10CTaHAJHTHYECKOM
I0CTaHAHTHYECKOM 3Tarax. | 3Tarax.
ITK-6.2. CriocobeH 3HaeT: o0coO0EHHOCTH TEXHOJNOrHYeCKHX TMpolleccoB TIpH | Jna Tekyijero koHTposa: KB, C3
BbITTOJIHATH METHLIHHCKHE BBITIOJIHEHHH  MOJIEKYJIAPHO-OHONOTHYECKHX, MOJEKyJIApHO- | 1 mpome:xyTouHoi atrecTalpi: KB, T3
mabopaTopHbIE TrEHETHYE CKHX H LIHTOT€HETHYE CKHX nabopaTOPHBIX
HCCIIENOBaHHA C HCCII€/I0BaHHIA
HCITONIb30BaHHEM VMeEeT: BBITIOJIHATE MOJIEKy IApHO-0HomorHueckHe, | J{na tekymero koutposs: KB, C3
MEMHLHHCKHX H3IEHH U4 | MONEKYIAPHO-TreHETHUECKHE H LIHTOreHeTHYeCKHe | ]I rpomMeKy TouHOH aTtTecTalH: KB, T3

IMHarHOCTHKH 1n Vilro,
TEXHOIOTHYE CKHX
[IPOLIECC OB H TEXHOJIOTHIH,
IUIA BBITIOJIHEHHA KOTOPBIX

nmabopaTopHble HCCIENOBaHHA ¢ HCIOJIB30BaHHEM METHLIHHCKHX
H3e/MH UId  JHarHoCcTHKH 1n Vilro, TEXHOJOTHYEeCKHX
TPOLIECCOB H TEXHOJIOTHIA, JIJIA BBIMOJHEHHA KOTOPBIX Tp eOyeTca
CITELIHAIBHO IMOATOTORIEHHBIH IepC OHAJT




TpeOyeTcA crieLHalIbHO
TOATr0TOBIIEHHLIH I1€p cOHAI

ITK-6.3. AHaITH3HPYET

pe3yNbTaThl H POPMYJHPYET
mabopaTopHOe 3aKIIIoueHHe

XHMHKO-MHK] OCKOIMHYE CKHX,
reMaToIOTHYe CKHX,
LIHTONIOTHYE CKHX,
OHOXHMHYE CKHX,
KOaryJIorH4YecKHX,
HMMYHOJIOTHYE CKHX,
HMMYHOTEMATOJIOMHY € CKHX,
XHMHKO-
TOKCHKOJIOTHYECKHX,
MOJIEKYJIAPHO-

OHOJIOrHYE CKHX,
reHeTHYEeCKHX,

MHKP 0OHOTOrHYe CKHX,
Mapa3HTOJIOTHYECKHX H
BHPY COJIOTHYE CKHX
HCCJIeOBaHHIH

3HaET:; TIPHHLHIIEI (popMy JIHp 0 BaHHA naboparopHbeIX | JIna Texymero koHTpossi: KB, C3
3AKITIOUEHHE  MOJIEKYIAPHO-0HOJIOrHYECKHX,  MOJNEKyIsIpHO- | JJ1A rpomekyTouHoi atTecTalHH: KB, T3
reHe THYE CKHX H LU TOr€HETHYE C KHX nabopaTOPHBIX

HCCJIeq0BaHHH

VMeeT: aHa/IM3HpOBaTh pe3yabTaTel H  (opMyIHpoBaTh | JI1a Tekymero koHTpossi: KB, C3
mabopaTopHoe  3aK/IlOUeHHe  MOJeKyIapHo-OHomorHueckHx, | JJid rpomeskyTodHoi atrecTaiHH: KB, T3
MOJIEKYJIAPHO-TEHE THIECKHX H LIHTOr€HETHY ECKHX

sa0op aTOPHBIX HCCIEN0BaHHI

KB — koumponstsie eonpocst, [ — memsl 014 0oKiaoos, 13 —mecnoesie 3a0antia




4. COAEPKAHHUE JUCIHUIIVIMHLI, CTPYKTYPHUPOBAHHOE 110 TEMAM (PA3AEJIAM) C
YKAZAHHEM OTBEJAEHHOI'O HA HUX KO/IMYECTBA AKAJEMHNYECKHX YACOB U

BH/IOB 3AHATUH

4.1 OO0beM /HCHHILVIMHbI B aKaJeMHYeCKHX 4YacaX, BbIIeJEHHbBIX HA KOHTAKTHYH Ppadorty
00y 1A IINIXCA ¢ NPenoJaaBarTesieM H HA CAMOCTOATEIbHY K0 BHEAYJHTOPHYIO padoTy 00y 1aroIixcs

TpyaoeMKOCTE CeMecTphI
Buj y4eOHO#H padoThbI 00beM B aKAJeMHYeCKHX
2
yacax (AH)
AynHTOpHBIE 3aHATHSA (BCEro) 32 32
B Tom urcne: - -
SaHATHA JIEKLJHOHHOTO THIIA 8 8
3aHATHA ¢ EMHHAPCKOT0 THIIA 24 24
CamocTosTelIbHaA BHeayqUTOpHaA pabora (Bcero) 40 40
B Tom urcne: - -
IToaroroBka K 3aHATHAM 12 12
CamocToATEIRHAA paGDTa C BOIIP 0CaMH JI7IA TEKYII[Er0 KOHTP OJIA 10 10
ITogroroBka pedepaToB, JOKIA0B, Mo100p H H3YUEHHE JIHTEP ATy PHbIX 18 8
HCTOYHHKOB, HHTEPHETP €CYP COB
ITp oMeKyTOUHasA aTTeCTaLHA — 3a4Y€T - -
OO6mas 0EeMKOCTh ~dehl i i
fasd TpyA 3a4. 7. 2 2

4.2 Coaep:xaHnHe JHCHHILIMHBL, CTPYKTYPHPOBAHHOE II0 TemMaM (pasgeiaM) ¢ YKa3aHHEM
OTBEJEHHOI0 HA HUX KOJIHYECTBA AKAJeMHYeCKHX YAC0B H BHA0B 3aHAT Uil

KoHTaKkTHAs1 padoTa, aKaJeM.1.
HauMeHOBAHHEe TeMbI (Pa3aeia) 3anarus 3aHAT U CP Bcero
JIEKIHOHHOI'0 | CeMHHAPCKOro
THIIA THIIA
Paznen 1. Metoas! ki1ac cHYe CKOH LIHTOreHe THYE CKOH ) 2 0 16
JTHArHo CTHKH
Pazgen 2. XpomocomHbIe OonesHH. IIpodrinakmika ) 4 10 6
XPOMOCOMHOH IMaTOJIOTHH.
Pazgen 3. MonekymapHo-0HoIorH4eckHe H MOJIEKY JIAPHO- ) 2 10 20
reHeTHYE CKHE METObI HCCIIE]OBaHH.
Pazmen 4. CoBpeMeHHBIE BbICOKOTEXHOIOMHYHBIE METO/IbI 20
HCCJIEOBAHHA r'eHoMa H HX MPHMEHEHHE B MEJHLIHHCKOH 2 4 10
TPaKTHKE.
3ader
Hroro 8 24 40 72
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4.3 TemaTH4YecKHH ILIAH 3aHATHH JIEKIIMOHHOT0 THIIA - BCEro 8 4acoB

JleMoOHCTpanHOHHOE
PopMHpYeMBIe
No HauMeHOBAHHE TeMbI oDopyJaoBAHHE H
Yacer | Coaep:kaHHe TeMbl HHIHKAT OPbI
TeMbl | JIEKITHOHHOT'O 3AHAT HA . yueOHO-HAIISHbIe
KOMIIeT e HI[H i
noc o0 Hs

1. MeTonabl Kiiac cHYe CKOH 2 BBefieHHe B NMpeMET, OCHOBHBIE MOHATHA, 001acTH 3a7jau. XpOoMOCOMBI BO OIIK-1.2, OIIK-2.2, MynsmiMeqHiHaA

LIHTOr€HETHYECKOH JIHarHOC THKH. BpEMs KJIETOUHOIO JielieHHA. Kap HOTHITHD OBaHHE. OIIK-2.3, OIIK-6.1, armiaparypa,
IIK-6.3 Tpe3eHTaL[HH

2. XpoMoCOMHBIE OONME3HH. 2 MexyHapofiHaA LIMTOreHETHYeCcKaA HOMEHKIIaTypa B JHarHoc THKe xpomocomHor | OIIK-1.2, OIIK-1.3, MynsmimemiiHan
I IpodHaakTHKa XpoMOC OMHO natosiordH (ISCN). CHHapombl aHeYTUTOHAHH. CHHIp oMbl rmomHcoMHE. CHHapomblr | OTTK-2.2, OTIK-2.3, armiaparypa,
ITaTOJIOTHH. YJac THYHBIX aHEYTUIOHIHI. CHHIPOMBI XPOMOCOMHOH HeC TAOHIBHOCTH. OIIK-6.1, IIK-6.3 Tpe3eHTaL[HH

IIpodHnakTika Xp OMOCOMHOH ITaTOTOTHH.

3. MomnekynapHo-0HoIorHYeCKHE H 2 CTpyKTypHas OpraHH3aLHA HYKJIE€HHOBBIX KHCIOT H 0enkoB. MoseKyIapHbIe OIK-1.2, OIIK-2.2, MynsmimemiiHan

MOJIEKYIIAPHO-TeHETHY ECKHE MEXaHH3MbI H3MEHYHBOCTH — My Tal[HH. Metoap! noaydyeHda JJTHK 1 PHK 13 OI'IK-5.3, OIIK-6.1, armiaparypa,
METO/bI HCCJIEM0BaHHA. OHOJIOrHYeCcKOro MarepHana. MeTo/ibl aHaHM3a HyKIeHHOBBIX KHcnoT: ITLP, ITIP B | OIIK-6.2, OITK-7.3, Tpe3eHTaL[HH
pealbHOM Bp €MEHH, MyJIbTHITIEKCHAA aMILIH(PHKALIHA JTHra3HOo-CBA3aHHBIX ITp 00 OIK-8.1, OIIK-8.2,
(MLPA-aHanH3), aHaJIH3 3KCIIp €CCHH N'eHOB, ceKBeHHpoBaHHE oIl CeHrepy, OIIK-8.3, IIK-6.3
MPOTEOMHBIE METO/IbI HCCIIEI0BaHHA. I [pHMeHeHHe MOJIEKYIIAp HO-0HOI0THYECKHX H
MOJIEKYJIAPHO-TEHETHYECKHX METOI0B HCCIIEN0BaHHA B KIIHHHKO-JHATHOCTHYECKOH
IPaKTHKE.

4. COBpEeMEHHEBIE 2 @Dy op ecLieHTHaA rHOpHH3aliA in situ (FISH). MeToj cpaBHHTEIBHOH NeHOMHOH OIIK-1.3, OIIK-2.2, MynsmiMeqHiiHaA
BbICOKOTEXHOJIOTHYHbIE METOJbI rHOpua3aLpH Ha JTHK -vikpounniax (array-CGH). BeicokoripoliecCHBHOE OIIK-2.3, OIIK-5.3, armiaparypa,
HccleqoBaHHA N'eHoMa H HX cekBeHHpoBaHHE (NGS): MeTo0JI0THA, BO3SMOKHOCTH 1714 KIIHHHYE CKOTO OIIK-6.1, OIIK-6.2, Tpe3eHTaL[HH
[IPHM EHEHHE B METHLIHHCKOH NnpHMeHeHH:A, OHoHH(opMalLHoHHaA 00paboTka pe3yJIbTaToB - OLIEHKA OIIK-7.3, OIIK-8.1,

[IPaKTHKE. [IaTOTEHHOC TH BbIABIEHHBIX BapHAHTOB, CTPYKTYPHOE MOJIEIHPOBAaHHE H OLIEHKA OIK-8.2, OIIK-8.3,
()YHKLIHOHAJIBHOH 3HAYHMOCTH MY TaL[Hi, IOy JIALHOHHBIE YaCcTOThl MHHOPHBIX IIK-5.4, IIK-6.3
aJjienei, oLieHKa KauecTBa C EKBEHHP OBaHHA H [Ty OMHBI ITOKPBITHA,
MEK Iy Hap OjHbI€ 0a3bl JaHHBIX.
4.4 TemaTH4yecKHH ILIAH 3aHATHH CEMHHAPCKOIO THNA - Beero 24 4aca
No Popma PopMHpPYEeMBIe POPMBI K
Hanme HOBaHHe MET 0/1bI
TeMb] IIPOBEJeHH Yacel| CogepraHHe TeMbI 3AHATHA HHIHKATOpPbI
TeMbI 3aHATHA . TeKYILero
51 3 AHSAT HSL K OMIIeT e HI[H i
KOHTPOJIA
1. | Ilpakmiueck | Merompl 8 CtpoeHHe H (QYHKIHMH XpOMOCOM, KapHOTHII 4e/lIOBEKa, ITOJIOBOH XpOMAaTHH, OIIK-1.2, OIIK-1.3, KB, C3
0€ 3aHATHE KJ1ac CHY€E CKOH rnoJMopH3M XpomMocoM. KapHOTHITHp OBaHHE, CTaHIApThl H KOHTPOJb KadyecTBa OIIK-2.2, OIIK-2.3,
LIHTOre€HETHY € CKOH LHTOMEHETHYECKHX HccaenoBaHHid. [IpHroToBlieHHE TMIperiapaToB XpOMOCOM H3 OIIK-6.1, OIIK-7.3,
IMHarHO CTHKH. Lu»lm'Iqu:'Dﬁﬂac:Ta XOpPHOHA H mm@nm»rmﬂ HBPHdJ_EpHIIECKDﬁ KPOBH, PYTHHHAsA IIK-6.1, IIK-6.2, IIK-6.3
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OKpacka TIIperapaToB ¢ TIIOMOI[bI0 KpacHTeld IHM3blI, aHAM3 TIIpErnaparoB c
MOMOIILKD MHKPOCKOINA, packiajKka XpoMOCOM [10 TIPYINIaM, COINIACHO HX
Mop (onortH. CocTaBlieHHE KapHOTpaMM C IIOMOIIbIO cIielHam3HpoBaHHoro I10.
IIprMeHeHHEe IIpaBHI YHH(HIMP OBaHHOH 3alHCcH OTBETa KapHOTHIIOB COITIacHO
ISCN.

2. | CemHHap XpPOMOC OMHBIE CHHpoMbl aHeyTuioHAHH (cHHApoM JlayHa, cuHapom Ilatay, cHHApoMm 3JBapica, VK-1.1, ¥K-1.2, OIIK- KB, 1
OoJIe3HH. cuaapom  ITlepemeBckoro-TepHepa). CHHapoMBl  IOJHcOMHE  (CHHIpOM 1.2, OIIK-2.2, OIIK-2.3,
ITpodHnakTika KnaifiHpenrsTepa, CcHHAPOMBI TIIONH-X H TI0MH-Y). CHHApOMBI YacTHYHBIX OIIK-6.1, OIIK-6.2,
Xp OMOCOMHOH aHeyITUIoHAHiH. CHHApoMBI XpoMoOcOMHOH HecTaOHIbHOCTH. [IpHHIMITEI MeHKO- OIIK-6.3, OIIK-7.3,
TTATOJIOTHH. FeHETHYECKOr0 KOHCYJIBTHP OBaHHA, II0Ka3aHHA [JIA TP OBEAEHHA TIIpeHaTalIbHOH IIK-4.1, IIK-4.2, ITK-4.3,
JHArHOCTHKH XpPOMOCOMHBIX 3a00/ieBaHHI YeNnoBeka, (paKTOphI TOBBIIIEHHOTO PHCKA ITK-6.3
p O EHHA JieTei ¢ XpOMOCOMHBIMH OOI€3HAMH.
3. | Ilpakmueck | MonekyimapHo- OcHoBHBIE criocoObl BeIFieNneHHA HyKi1eHHoBbIX kHenoT (JIHK, PHK) H3 pa3HUHBIX OIK-1.2, OIIK-2.2, KB, C3
0Oe 3aHATHE reHeTH4Ye CKHE HCTOYHHKOB, METOAbl OYHCTKH, IIpelMIIHTALHH, KOHTPOJIb H HEOOXO0JHMbIE OIIK-2.3, OIIK-5.3,
METObI rapaMeTpsnl KaduecTBa BeigeneHHoH JIHK 1 PHK 114 nocaeqyoero Heroiab30BaHHA OIIK-6.1, OIIK-6.2,
HCCJIENOBaHHA. B pasiH4YHbIX MeToqHKaxX. IIpHHipmmel TP v IILP B pexiMe peanbHOro BpPEMEHH, OI'IK-7.3, OIIK-8.1,
[10CJIE/IOBATE/ILHBIE ATAallbl METOMA, KOMITOHEHTHI PEAKLIHOHHOH CMECH, pa3JIHYHbIE OIIK-8.2,
MomH(pHKaiHH IIP, criocodrr petexkipid TP npomykroB. TpeboBaHHA K OIIK-8.3, ITK-4.1, TIK-
opraHH3alH rnomenieHHi ITP-ma0op aTopHii. 42 TIK-4.3, TIK-5.1, TIK-
5.2, I1IK-5.3, IIK-5.4, TIK-
6.1, IIK-6.2, IIK-6.3
4. | IlpakmHueck | MoneKynsapHO- IIpoTeoMmHbie MeTOIbl HccleqoBaHHA. CriocoObl OIpefieleHHA KOHLIEHT) al[HH OIK-1.2, OIIK-2.2, KB
0€ 3aHATHE OHOJIOrHYeCKHE O€eNMKOB B Pa3IHYHBIX OHOJIOIHYECKHX MaTepHalax, IMPHHLHIMLI HMMYHOOIOTTHHIA, OIIK-2.3, OIIK-5.3,
METOIbI HMMYHOIIP ELIHITHTALHH, HMMYHOLIHTOXHMHYECKOT0 H HMMYHOTHC TOXHMHYECKOTO OIIK-6.1, OIIK-6.2,
HCCIIEI0BAHHA. aHamsa. [IporouHas JasepHas LIHTOMETPHA. Macc-CrieKTpoMeTpHA. OI'IK-7.3,
OIIK-8.1, OIIK-8.2,
OIIK-8.3, IIK-4.1, IIK-
4.2, IIK-4.3, IIK-5.1, TIK-
5.2, I1IK-5.3, IIK-5.4, TIK-
6.1, IIK-6.2, IIK-6.3
5. | CemmHap MeTtofbl Knaccupuxaipia JHK-30HA0OB H MpHHLMIT HX ITom0opa, OCHOBHBIE STarlbl VK-1.1, VK-1.2, OIIK- KB, 11
IMHarHOCTHKH Ha rnoctaHoBkH FISH B naGoparopHH, aHalIH3 IIOJY4YE€HHBIX JaHHBIX, OCODEHHOCTH 1.2, OIIK-1.3, OIIK-2.2,
OCHOBE [IPHMEHEHHA METOa B IIp €OHMIUIAHTALHOHHOH, ITpEeHaTaJIbHOH H IMTOCTHATAJIBHOMH OIIK-2.3, OIIK-5.3,
rHOpHIH3aLHOHHBI reHeTH4YecKOH MHATHOCTHKE, MHATHOCTHKE OHKOIeMaTOJOTHYECKHX 3a0ofeBaHHIH. OIIK-6.1, OIIK-6.2,
X TEXHOJIOTHI. array-CGH: mpHHIMIT MeTofa, BO3MOMKHOCTH H OIpaHH4YEHHA, IUIaThOpMbI I OIIK-7.3, OIIK-8.1,

aHallH3a, CPaBHUTENBHBIH aHAMH3 H BbIOOpP YHIIOB B 3aBHCHMOCTH OT CTEIIEHH
paspelleHHA HCCIENOBaHHA, aHalH3 pPEe3YJIbTaTOB, HCITONB3YEMOE [IPOTPaMMHOE
obOecrieueHHe, 0a3bl JaHHBIX, HHTEPHET-pecypcbl. NGS: IMPHroTOBIEHHA H OLIEHKH
KadecTBa OHONMHOTEK, TapreTHOE€ CEKBEHHPOBaHHE, MPHHLHII CO3[aHHA LIENEBbIX
riaHeneH, RINA ceKBeHHp OBaHHE.

OIIK-8.2, OI'IK-8.3,
ITK-4.1, ITK-4.2, ITK-4.3,
ITK-5.1, IIK-5.2, TIK-5.3,
ITK-5.4, IIK-6.1, TIK-6.2,

ITK-6.3

KB — xonmponshsie eonpocst, P — nempl pegpepamos, /I — memst 014 0oknacos, C3 — cumyarjlionHble 3a0ayil
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4.5 BHeaymquTOpHAA caMoOCTOAT eJIbHAs padoTa — Bcero 40 1acoB

Bu caMocToAT eJIbHOM PadoThbI Yachl tbnpmnpyem:le HHAHRATOPDI
KOMIICTCHIIIN

IloaroToBKa K 3aHATHAM 12 VEK-1.1, ¥YK-1.2, OIIK-1.2, OIIK-1.3,
OIIK-2.3, OIIK-6.1, OIIK-6.2, OII[K-6.3

CamocTosTenbHasA paboTa ¢ BOIpOoCcaMH JJIA TEKY [Ero KOHTP oA 10 VEK-1.1, ¥YK-1.2, OIIK-1.2, OIIK-1.3,
OIIK-2.3, OIIK-6.1, OIIK-6.2, OII[K-6.3

ITonrotoBka pedepaToB, MOKIagoB, IMoadop H H3YUeHHE 18 VEK-1.1, ¥YK-1.2, OIIK-1.2, OIIK-1.3,

JIHTEP ATYPHBIX HCTOYHHKOB, HHTEPHETP ECYPCOB OI'IK-2.3, OIIK-6.1, OIIK-6.2, OIIK-6.3

4.5.1 CamocTosTe/IbHAA NPOPAOOTKA HEKOTOPHIX TEM — He NPeIyCMOTPEHA
5. OPTAHM3AIINA TEKYIIIEI'O KOHTPOJIA U IIPOMEXYTOUYHOHN ATTECTAIIUH

S.1 Buabl o11eHOYHBIX CPEJCTB, HCIO0JIb3YEMbIX IPH TEeKYIIIEM KOHTPOJIE H IPOMEKY TOTHOH
arTecTalum

PDopMbI OIfee KOJTHYECTBO

HazeaHHe pa3aeia JHCIHIUTHHBI HeHOYHBIX CPeJACTB
KOHTPOJIA
KB T3 C3 |1
MeToasl KJ1ac cHYe CKOH LIHTOreHeTHY €CKOH JTHArHOCTHKH. 10 - 2 -
XpomocomHbIe OonesHH. IIpodHnakTHKa XpoMoc OMHOH IMaTOIOTHH. 10 - - >
TeKyIIIHH MomneKyIapHo-0HoIorHYeCKHe H MOJIEKYIAPHO-TeHETHY € CKHE M ETOIbI d

KOHTPOJIb HCCJIEN0 BaHHA.
CoOBp EMEHHBIE BbIC OKOTEXHOIOIHYHBIE METOLBI HCCIIEA0BAaHHA MreHOMA H
HX MPHMEHEHHE B MEJTHLIHHCKOH ITp aKTHKE.

IIp oMeKYT OUHAA ATTECT AIHSA MO JHCIHITHHE — 3aAYeT 15 25 - -
KB — koumponstsie éonpocst, 13 — mecmoéste saoarna, C3 — cumyaytottsie saoa4qu, /I — memst 014 O0KIA00E

J - - J

3.2 Opranmsanus TeKymero KOHT poJis 3HAHHI

HaumeHoBaHHe
No HaumeHOBAHHe TeMBbI (pAa3/aesia) Koa KOHTpo/IHpYeMOro HHAHKATOPA ST
I/ | JHCIHIUTHHEI KOMIIET eHI[HH
CpeJcTBA
l. MeTtoqb! KJ1ac CHYE CKOH OIIK-1.2, OIIK-1.3, OIIK-2.2, OIIK-2.3, OIIK-6.1, OIIK- KB, C3
LHTOreHETHYECKOH JHArHOCTHKH. 7.3, IIK-6.1, IIK-6.2, IIK-6.3
2. XpomMocoMHBIE O0/TE3HH. VEK-1.1, VK-1.2, OIIK-1.2, OIIK-2.2, OIIK-2.3, OIIK-6.1, KB, 1
IIpodHnakTHKka Xp OMOCOMHOH OIIK-6.2, OIIK-6.3, OIIK-7.3, IIK-4.1, TIK-4.2, TIK-4.3,
[1aTOJIOTHH. ITK-6.3
3. MonekynapHo-0HoIorHYe CKHE H OIIK-1.2, OIIK-2.2, OIIK-2.3, OIIK-5.3, OIIK-6.1, OIIK- KB, C3
MOJIEKYJIAPHO-T€HE THYE CKHE METObI 6.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, IIK-4.1, TIK-
HCCIIeqoBaHHAA. 4.2, IIK-4.3, IIK-5.1, IIK-5.2, IIK-5.3, IIK-5.4, IIK-6.1,
IIK-6.2, IIK-6.3
4. CoBpeMEHHbIE VEK-1.1, VK-1.2, OIIK-1.2, OIIK-1.3, OIIK-2.2, OIIK-2.3, KB, 1
BbICOKOTEXHOJIOTHYHbIE METObI OI'IK-5.3, OIIK-6.1, OIIK-6.2, OIIK-7.3, OIIK-8.1, OIIK-
HcclIeqoBaHHA reHoMa H HX 8.2, OIIK-8.3, IIK4.1, IIK-4.2, I1IK-4.3, IIK-5.1, IIK-5.2,
TIPHMEHEHHE B MEIHIHHCKOH IIK-5.3, IIK-5.4, IIK-6.1, IIK-6.2, IIK-6.3
TPaKTHKE.

KB — koumponstsie éonpocst, C3 — cunivaylortsie 3aoa4il, J — memsl 014 OOKIA008
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5.3 Opranm3anisa KOHT POJIsi CAMOCTOAT eJIbHOH padoThI

HauMmeHOBAHHE
No BuJ padoThI Koa KoHTp oJHp YeMOT 0
OI[eHOYHOI'0
/I HHIHKATOP A KOMIEeTeHI{HH
CpeacTBA
l. IToaroToBKa K 3aHATHAM VK-1.1, VK-1.2, OIIK-1.2, OIIK- KB
1.3, OIIK-2.3, OIIK-6.1, OIIK-6.2,
OIIK-6.3
2. CamocTosATeIbHasA padoTa ¢ BOIIPOCaMH A TeKY IEr0 VK-1.1, VK-1.2, OIIK-1.2, OIIK- KB
KOHTPOJIA 1.3, OIIK-2.3, OIIK-6.1, OIIK-6.2,
OIIK-6.3
3. ITonrotoBka pedepaTtoB, JoKIagoB, rmogdop H H3yueHHe | YK-1.1, VK-1.2, OIIK-1.2, OIIK- I
JIHTEP aTYPHBIX HCTOYHHKOB, HHTEPHETP ECYPC OB 1.3, OIIK-2.3, OIIK-6.1, OIIK-6.2,
OIIK-6.3
KB — kormponsHste eonpocst, P — nmemvt pepepamos, /I — memsl 014 OOKIAO08
3.4 Opranms3anusa NPoOMeKYTOYHOH aTTecT AU
DopMa NMPOMEKYTOYHOH ATTECTAIHH 110 JUCHHILIHHE — 3a4eT
ITaNbI NMpoBECIACHH A HpﬂMEHﬂFTﬂ‘IHDﬁ ATTECTAIllHN.
T anbI T ST Onenounnie | IIpom epﬂemlue HHIHKATOPbI
MAT ePHAJILI | KOMIIETe HI[H i
1 CobeceoBaHHe KB VK-1.1, YK-1.2, OIIK-1.2, OIIK-1.3, OIIK-2.2, OIIK-2.3, OIIK-5.3, OIIK-

6.1, OIIK-6.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, ITIK-4.1, ITK-4.2,
ITK4.3, ITIK-5.1, IIK-5.2, TIK-5.3, [IK-5.4, [IK-6.1, IIK-6.2, ITK-6.3

)

‘TecTHp OBaHHE T3 OIIK-2.2, OIIK-2.3, OIIK-5.3, OIIK-6.1, OIIK-6.3, OIIK-7.3, OIIK-8.1,
OIIK-8.2, OIIK-8.3, IIK-4.1, IIK4.2, ITK-4.3, ITK-5.1, ITK-5.2, IIK-5.3, IIK-
5.4, IIK-6.1, IIK-6.2, [IK-6.3

KB — koumponstsie éonpocst, 13 — mecnioésie 3a0anA

KpHurepnn oleHHBaHHS pe3ylbTara IPOoMeKYTOUYHOH aTTeCTal[HH:
«3a4TeHO» — IIPH YCIIOBHH ITOJIOKHTEJIbHBIX PEe3YIbTAaTOB Ha 1, 2 sTare.
«He 3auTeHO» — IIPH HAIIMYHH OJHOTO IIH Oollee HeYIOBIETBOPHTEIbHBIX Pe3YIIbTaTOR.

TunoBbIe o1leHOYHBIE CPEACTBA.
[ [pHMEDEL MUN06b6IX KOHMPOJILHBLX 601POCOE6 IS ITPOBEPKH (POPMHPOBAHH S HHIHKATOPOB KOMIIET HILIHH ;

YK-1.1, YK-1.2

1. IIpyHIHUIIEL BRIOOpa METO/A aHAIM3a HYKIIEHHOBBIX KHCIIOT JJIS PEIEHHS Pa3IHMYHBIX JHATHOCTHYECKIX
3a]1au.

2. MonekyIsIpHO-TeHETHYE CKasl JHAarHOCTHKA HACIIEICTRBEHHBIX 3a00IeBaHIII.
OIIK-1.2

1. XpoMoCOMHBIE MYTAI[HH. [ [pHYHHEI BOSHHKHOBEHHS XPOMOCOMHBIX MYTAL[HH.
2. CuuapoM JlayHa, ITaToreHes.

OIIK-1.3

1. MexayHapoaHas HOMeHKIaTypa B IIHTOreHeTHUecKoil quarHocTHke (ISCN).
2. MexayHapomHeie 6a3bl JaHHBIX, HCIIONb3YEMBIE IS aHaJIM3a H PadoThl

C HYKIIEOTHITHBEIMH TTOCIIEIOBAT EIBHOCT SIMH.

OIIK-2.2

1. O6mactu nmpuMeHeHus I I[P B peaTlbHOM BpeMEHH.

2. Metomnl guddepeHIIHATEHOIO OKpaIlMBaHH A IIPellapaTroB MeTadasHbIX XPOMOCOM YelIOBEKa.
OIIK-2.3
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1. IIpaBmia yHH(pHIIHPOBAHHOMH 3aIlTHCH OTBeTa KapHOTHITOB cormmacHo ISCN.

2. IIpHHIUIIBI OIEHKH IIaTOT€HHOCTH I'eHETHYECKHX BADHAHTOR, BRISIBIIEHHBEIX METOAOM NGS.
OIIK-5.3

1. IIpuHIpIIT co3MaHNs LIENIEBRIX ITaHENIEH IS JHAarHOCTHKH MeTogoM NGS.

2. Bei6op ymrmnop array-CGH B 3aBHCHMOCTH OT KIIMHHYECKHX 3aJa4 HCCIEMOBaHH.
OIIK-6.1, OIIK-6.2

1. OcHOBHBIE HHCTPYMEHTHI OHOHH(pOPMAaTHUe CKOH 00padoTKH pe3ylIbraToB

BBICOKOITPOI[E CCHBHOI'O CEBEHHPOBAHHS.

2. bnonH(popMaTHie CKHIT aHaJIH3 MaCCHBA JJAHHBIX: CTPYKTYPHOE MOJECIIHPOBAHHE H

OIleHKa (PYHKIMOHAILHOM 3HAYHMOCTH MYTaI[HII.

OIIK-7.3

1. CaHHTapHO-IIPOTHBOAMHAEMHYECKHH pexHM B 111[P-mabGopaTopHsx.

2. Ilopsimoxk obe33apakHBaHM M VTIUIH3AIMH OTPadbOTaHHOI'0 HCCIIEAYEMOro OHOIOrHYE CKOro MaTe pHaa
B KIIMHHKO-IHarHOCTHYE CKIX J1a0opaT OpHsIX.

OIIK-8.1, OIIK-8.2, OIIK-8.3

1. CoBpeMeHHas nmpudopHasa 6as3a I IPOBEIEHHS BRICOKOITPOIE CCHBHOI'O CEKBEHHPBOAHIAL.
2. CoBpeMeHHEBIE ITPOTOYHEIE JIa3epHBIE ITHTOQITYOPHMET PEI.

[IK-4.1, 1IK-4.2, TIK-3.1

1. TpeboraHMs K ITOMEIIEHH M H O00PYAOBAHHIO J1a00PaTOPHH, BEIITOIH SFOIIIX
MOIIEKVIISIPHO-OHOIOrMYeCKHE HCCIIEOBaHH L.

2. JIeHCTBH A ITPH KOHTAMHHALHH J1a0opaTopHH, HCITonb3yiomen MAHK, HYKIeHHOBBIMH KHCIIOTaMH
TN AMIIMKOHAMH.

1IK-4.3

1. B uem ormmiume I1LIP u I[P B peansHOM BpeMeHH.

2. O0nacTH IPHMEHEHH I METOA CEKBEHHPOBAHHSA 110 CeHrepy B KIIHHHYECKO-1a00paTOPHOH JHATHOCTHKE.
[IK-5.2, TIK-5.3, [IK-5.4

1. Cra”apThl H KOHTPOJIh KayeCTBA IIMTOreHETHYECKHX HCCIIEIOBAHHII.

2. OmnpeneneHne aHaIMTHYE CKHX XapaKTePHCTHK HEKOITHYECTBEHHBIX METONOB OOHAPYKEHH
HCKOMBIX KOMITOHEHTOB OHOMAaTEePHAIIOB.

[IK-6.1

1. BHyTpeHHHI KOHTPOIBHBIH 00pasell ITpH ITpoeeAcHHH [II[P B peabHOM BpEMEHH.

2. MeToasl OYHCTKH, IIPELIIHT allHH, KOHTPOIb H HEOOXOANMEIE

IapaMeTpel KauecTBa BelAeneHHOM J|HK n PHK m1s rmocneayroiero Hemorns30BaHisa

B Pa3sIIHYHBIX METOJHKAX.

[IK-6.2, [IK-6.3

1. OCHOBHBIE ITPHHIAITEI HMMYHOIMTOXHMITYE CKOI'O aHAIH?3A.

2. BHape1 MOIIEKYIIIPHO-TEHETHYE CKOT'O THITHpPOBaHN I HL A, HHTepIIpeTalHs pe3yibTara.

[IpuMepE! munoesix mecnio6six 3a0anuil 1151 IPOBEPKH (pOpMHPOBaHHS HHIHKATOPOB KOMITETSHITHI :

OIIK-2.2

T3 1 - IIILIP B pearpbHOM BpeMeHH B MYIBTHIUIEKCHOM (pOpMaTe OCHOBaHa Ha

a. HCTIOIIB30BaHHH CIIeIH(PHUeCKHX Map ITpaiiMepoB K He CKOTLKHM I'eHaM-MHIIIEH M
b. HCIIOIB30BaHHH CHCTEMEI KpacHTeId Sybgreen

C. HCITOJIb30BAHHH CHCTeMEBI TagMan

d. BepHBI BapHaHTEL a H b

€. BEpPHBI BADHAHTEL a 1 C

OIIK-2.3
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T3 2 - CormacHo MexayHapoaHoH HoMeHKIaType (ISCN) dopMyiia HOpMaIbHOIO MYKCKOI'O KapHOTHIIA:

a. 46, XX
b. 46. XY
c.45, X

OIIK-5.3

T3 3 - CeKkBeHHPOBaHHE TPAHCKPHIITOMA MOKHO BBEIOIOIHHTE C IIOMOIIBIO:
a. TexHoIoruu MiSeq

b. TexHomorun NextSeq

¢. TexHonoruu HiSeq

d. BEpHBI BapHaHTEL b H ¢

€. BEPHEBI BCE IIEPEUNCIEHHBIE BAPHAHTEI

OIIK-6.1, OIIK-6.3

13 4 - JI11s orpegesieHs ImaToreHHOH PO BRISBIEHHOTO TeHETHYE CKOT'O
BapHaHTa ITPH MOHOI'€HHOH ITaTOJIOTHH HEOOXOIHMO:

a. IIPOBECTH CErPEral[HOHHBIN aHATIN3

b. cormoctaBuTh ¢ 0a30H gaHHEIX ClinVar

C. COIIOCTABHTE ¢ 0a30H JaHHBIX EXAC

d. BepHBI BCe MEPEUHCIIEHHBIE BApHAHTHI

€. BEPHBI BADHAHTEL b 1 ¢

OIIK-7.3

T3 5 - OcHOBHEBIE IpaBHiIa padorkl B I11[P-madoparop:

a. HCIIOIB30BaTh IIPH padoTe 3aIlHTHYIO OHeKIY

b. IMPOBOAHUTE HCCIIEAOBaHHEe OHOMaTepHala B IlepyarKax

C. MBITh Ta0OpaTOPHYIO IIOCYLY H HHCTPYMEHT apHil ITOCIE IIpeJBapHTeIIbHOH JTe3HH(DeKI[HH
d. TIpH 3arpsI3sHEHHH KOKH H CIIM3HCTBIX KPOBBIO IIH JIPYTHMHI

OHOXHIKOCT AMH HEMEITIEHHO 00padoTrars nx

€. BCE IIEPEYHCIIEHHOE

OIIK-8.1, OIIK-8.2, OIIK-8.3

T3 6 - Meton «imdgponoii» IIL[P sTo0:

a. aHamu3 [11{P B pealbHOM BpeMeHH C ITOMOIIBIO «I[H(POBOH» MaTeMaTH4e CKOH MOJIeITH
b metexins mpoaykroB 1P B peanbHOM BpeMeHH C ITOMOIIBIO I[H(POBOH KaMephl

C. ApodneHne peakKioHHON cMecH 111[P Ha MHOKECTBO METKHX Kallellh,

B KOTOPBIX HJIET HHAUBHAVaIbHas peakius [1L[P

[IK-4.1, IIK-4.2, TIK-3.1

T3 7 - Uto aBnsgeTCcA IMoKa3aHHEM K HHBa3HBHOH ITpeHaTaIbHOH JHATHOCTHKE
XPOMOCOMHEIX 3a00JIeBaHHIT B IIEPBOM TPHMeCTpe OepeMeHHOCTH:

a. TOJIIHHA BOPOTHHKOBOI'O ITPOCTPaHCTBa Oojiee 3 MM

b. MOBBOIIEHHBIN VPOBeHb X1 U 1 CHIDKEHHBIH YpOBeHh PAPP-A

C. IIOHHKEHHBIH YPOBeHb X1 U 1 IMOBBNIIEHHEIH YPOBeHE PAPP-A

d. BCe MepeyucIeHHbIE BADHAHTEI

€. BEpHBI BADHAHTEL a M b

[1K-4.3
T3 8 - JIng npegorBpalieHi s H3MeHeHHI 00beMa peaKIMOHHON ¢cMecH B [11[P mcrnosip3yror:
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a. aMIDIH()HKATOPBI C TEPMOCTaTHPYEMOH KPBIIIKOM

b. 1o0ariieHHe MHHEPAIIPHOI'O Macla B IIPOOHPKY ¢ PeaKIIHOHHOH CMEChIO
c. JoOaBJIEHHE BOCKA B IIPOOHPKY ¢ PEAKIIHOHHOH CMEChIO

d. BEpHEI BCE IEPEUH CIIEHHBIE BAPHAHTEI

¢. BEpPHBI BapHaHTEL a U b

[IK-5.2, 1IK-6.1

139 - Ucnmonmb30BaHHe OTPHIATEIIFHOIO KOHTPOIILHOro obpasifa B 111[P 1mo3BoserT:
a. OLIEHNUTDL KOHTaMHUHaLro [11[P

b. OLIEHHUTH YYBCTBUTEILHOCTE I11[P

C. OlleHHTh cnenHduuHocTh [11P

d. orieHnTh 3(pdexTHBHOCTS BhIeneHH s JJHK 13 KinnHide ckoro MaTepHajia

[IK-5.3, IIK-5.4

T3 10 - IIpu xommryectBeHHOH orleHKe I1L[P rpoaykra B pealbHOM BpeMeEHH
Pe3yIIbTaT CYHTAETCS JOCTOBEPHBIM, €CIIH KO3((HIMEHT KOoppesaiH R2
IIPH ITIOCTPOEHHH KaIHOPOBOYHOM IIPSMOH OoJiee:

a. 0,95

b. 0,96

c. 0,97

d. 0.98

€. BEPHEI BCE IIEPEYHCIIEHHBIE BApHAHTEI

IIK-6.2

T3 11 — IloaroroBka OHOIMHOTEK JJIS TAPIETHOIO CEKBEHHPOBAHMS BKIIFOYAET !
a. TaIl OYHCTKH HYKIeHHOBBIX KHCIIOT ¢ HcItonb3oBaHHeM OligodT,
KOHBIOTHPOBAHHBIX Ha MAarHHTHBIX YaCTHIAX

b. sTarm odoraiteHHsS

C. ATaIl THOPHAH3AIMH I[ETIEBRIX ITPO0

d. BepHBI BapHaHTEL a H b

e. BEpHbI BApHAHTHEL b H C

f. BepHBI BCe Mepeur CIIeHHBIE BapHAHThI

[1K-6.3

T3 12 - Cuaapomy JlayHa COOTBET CTBYET KapHOTHII:
a. 47, XX, +13

b. 47, XX, +21

c. 47, XXX

d. 47, XXY

e. 47, XY, +18

f.45, X

[IpuMepEI munoésvix mem 00KIAO06 IS ITPOBEPKH (POPMHPOBAHH S HHAHKATOPOB KOMITETSHI[HIA:
YK-1.1, YK-1.2, OIIK-1.2, OIIK-2.3

1. CrpoeHHe H ()YHKITHH XpoMocoM. KapHoTHIT YeToBeKa.

2. IIporouHas mazepHast IMTOMETPHS: BO3MOKHOCTH HCITIO/Ib30BAHHS B OHKOT'€MaT OJIOTHH.

3. aKTOPEI ITOBBIIIIEHHOI'O PHCKA POKIEHHS IETEH ¢ XPOMOCOMHBIMH OOJIE3H SIMII.

[IpuMepEI muno6six cumyayuoHHbLIX 3a0 ay 715 IIPOBEPKH (pOPMHPOBaHH S HHAHKATOPOB KOMIIET €HITHH



[IK-6.2, IIK-6.3
C3: IIpoaHamm3HpyiiTe MeTa(asHyIO INIACTHHKY H3 KYIbTYPhI KpoBH (okpanmBanie GTG), Hanmummre
(opMyITy KapHOTHIIA, CAEIANTe 3aKIIOYeHHE T10 HCCIELOBaHHIO.

A

Ed

Imanon omeema:
Dopmyna kapuomuna - 46, XY
3axnouerie - Kapuomiun HOpMAabHblil MYHCCKOLL
O1eHoYHbIE CPeACTBA AJIS NPOBeJeHH S TEKYINEro KOHTPOJI H MPOMEKY TOYHOH aTTeCcT Al
o0y4JaIIXcH Mo JUCIHILIMHE (TIpHIIOKeHHe 1 K pabodei ImporpaMme).

6. YHELHO-METO/IMYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHHE JINCHHITJIMHBI

B MMO co3maHa M (pYHKIITHOHHPYeT 3IeKTPOHHAs HH(pOPMAIlHOHHO-0Opa3oBaTelIbHAs cpefa (manee -
BOUOC), Brimoyaromasi B ce0s AIeKT pOHHBIE HH(POPMAI[HOHHEIE PeCYPCHI, 3IeKTPOHHbBIe 00pa3oBaTeIbHbIE
pecypcel. DHMOC olecrneunBaeT OCBOEHHE OOYYAIOIMMMHCSA OO0pa30BaTelIbHBIX IIPOrpaMM B ITOITHOM
00BEME HE3ABHCHMO OT MECTa HAXOXKIAECHHA OOYYArOINMMXCS. OIEKTPOHHEIE OMOIMOTEKH OOECIIEYHBAOT
JTOCTYIT K IpodeCcCHOHAIbHBIM 0a3aM JAaHHBIX, CITPAaBOYHEIM H ITOMCKOBBIM CHCTEMAM, a TakKKe HHBIM

HH()OPMAaI[HOHHBEIM PeCcypcaM.

6.1. IIporpamMnuoe odecnneueHHe, HCIOJIbL3YEMOE IIPH OCYIIIECT BJIEHHH 00Pa30BaTeJIbHOTI0 IPoIecca
o JUCHMILIHHE:

OrepalllOHHAg CHCTeMa ceMeiicTBa Windows

[Taket OpenOffice

Ilaxet LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software
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Oo6pazoBareibHBEIN noprain GI'BY « HMHI] mm. B. A. Aimmaszosa» Munsapasa Poccuu
http://moodle.almazovcentre.ru/

CADb «HpGuc 64» - cucreMa aBToMarH3aliiiy OHOITHOTEK. DINeKTPOHHBIN Kataimor APM «Hurareas» u
Web-HUpbuc

6.2. IIpodecconabHbIe 0a3bI JAHHBIX, HCII0J/Ib3YeMbIe PH OCYIECT BJIEHHH 00Pa30BaT eJIbHOI0
nmpoiecca no JUCHHILIHHE:

DNeKTpoHHas1 OHOIMOTEYHAasI CHCTEMA
«MenuimHckasa oudimoreka « MEDLIB . RU»
(www.medlib.ru)

DONeKTPOHHAS MeJHITHHCKAs OHOITHOTEKA
«KoHcymbpTaHT Bpada» (www.rosmedlib.ru)

OBC «bykan» (https://www.books-up.ru/)

OBC «lOpaitt» (https://urait.ru/)

OnekTpoHHasg cnomioreka IIpodu-JInb
«MeaHIMHCKas THTepaTypa H34aTelbCcTBa
"Crierymr " »

(https://speclit.profy-lib.ru/)

BcemrpHas 6asza JaHHBIX CTaTeH B MEIHIIHHCKIIX
KypHanax PubMed https://www.ncbi.nlm.nih.gov/
Hayumnas snekrpoHHas OHOMHoTEKa ttp://elibrary.ru/

6.3. Pecypcbl HHpOpMAITHOHHO-TeJIeKOMMY HHKAIHOHHOH ceTH «JIHTepHeT», He00X0HMbIE IS
OCBOEHH A THCHUILIHHDI:

[TonckoBeie cucTeMbl Yandex (http:/www.yandex.1uw/)

MylIbTHMeIHIHEIH CIOBaph NepeBoa ciIoB oHIaiiH MynsrutpaH (hitp://www.multitran.ru/)
YHuBepcHTeTcKas HH()p opMaroHHas cHereMa POCCH A (https://uisrussia.msu.ru/)
[Iyormkarrm BO3 Ha pycckoM s3eike (https://www.who.int/ru/publications/i)
MexayHapoaHble pYKOBOACTBA 1o MequituHe (https://www.guidelines.gov/)

DenepambHas AMEKTPOHHASA MeAHIIHHCcKasa Oundimoreka (DOMB) (http:/www.femb.ru)

EBonp 1 ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
Pycckiii Me JHITHHCKHI KypHAI (WWW.T11].10)

MruHucTepcTBO 3apaBooxpaHeHHI Poccuiickoi Degepanipm (www.rosminzdrav.ru)
KntepJlennHka — »To HayyHas 3eKT poHHas OnoOnnoTteka (https://cyberleninka.ru)
Poccwuiickas rocymapcTBeHHas OHOmMHoTeKa (Www.rsl.ru)

6.4. MeTomiueckHe YKA3aHHA I 00YIAIONIHXCHA 10 0CBOSHH IO JHCITHILTHHDI.

OOy4eHHe IO JHUCIHIUIHHE «OCHOBBI IIHTOT€HETHKH 4YellOBeKa)» BKIIIOUYaeT KOHTAaKTHYIO palorTy,
COCTOSIIYIO M3 IIEeKI[Hil, CEMHHAPOB, CaMOCTOSTEIbHOH paboThl H ITPOMEKYTOYHOH aTTeCTalIlHH.
JIEKITMOHHBIE 3aHATHSA TIPOBOIATCS C HCIIOIB30BAaHHEM JeMOHCTPAI[HOHHOIO MAaTepHajla B BHIE

MVIIbTHMEIHITHBIX TIPE3EHTALHH.
CeMHHAPCKHE 3aHATHS IIPOXOAIT B VYUeOHBIX ayIHTOpHSIX. B Xome 3aHSTHII OOY4YaroIIHeCs

pa3OHparoT H OOCYKIAr0T BOIIPOCHL II0 COOTBET CTBYIOIIHM pazfellaM H TeMaM JHCIHIUIHHEL, BHOTOHSIEOT
TeOpeTHYECKHE H ITPaKTHYECKHE 3aJaHH .

B y4yeOHOM ITpolriecce IMHPOKO HCITONb3YIOTCS aKTHBHBIE H HHTEPAKTHBHBIE (DOPMBI ITPOBEJEHHS
3aHSTHI (HCIIONb30BaHIE HHTEPHET -PECYPCOB A1 MOATOTOBKH K 3aHSTHSAM, TPYIIIIOBEIE JHCKYCCHH H AP.)
B COYETAaHHH C BHEAyTHTOPHOH paboTOH C IEIb (POPMHPOBAHHS H Pa3sBHTHSA IIPOQeCCHOHAIBHBIX
HABBIKOB OOYYAFOIIHXCSL
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[TTaBHBEIMH YCIIOBHSMH ITPABHIIPHOH OpraHm3aliMH yueOHOro IIpolecca SBISEOT CSL
¢ IUIAaHHPOBaHIE BPpeMeHH, HEOOXOMMMOI0O Ha H3YYEHHE JaHHOH JHCIIHITIIHHEL,
® DETVIISIPHOE ITOBTOPEHHE IIPOMIEHHOIO MaTepHaia,
¢ TIOAIOTOBKAa K TEKVIIEMY TEMaTHYEeCKOMY KOHTPOIIXO YCIIEBAEMOCTH H ITPOMEXYTOYHOMH
arTeCTaI[HH.

CaMocTrosrenbHas padora BKIIOYaeT B ce0s IpopaboTKy JIEKIIHOHHBIX MaTepPHAIIOB, ITPaKTHYeCKHX
MATEPHAJIOB M 3aJay, KOTOphle pa3OHpamich Ha 3aHATHIX WM OBUIM PEeKOMEHIOBAHBI  JUIS
CaMOCTOSTEIIFHOIO PEIIeHNS, H3YYeHHE PEKOMEHIOBAHHON YYeOHOH JIMTepaTyphl, H3yIeHHe HH(POPMAIIHH,
ITyOIIMKYEMOH B HAYYHOH IIE€PHOIMYECKON ITeYaTH M ITPEJCTABICHHON B CeTH «MHTEepHET» M HallHMCaHHE
pedepaTa Mo MpeIIoKeHHOH TeMe.

JIa caMOCTOSTEIRHON paboThl B TEeUEeHHEe BCEro IepHoga OO0y4eHHS HMMEeTCS HHIHBHIYaJIbHBIH
HeOTrPaHHYEHHEBIH JOCTYII K 3NeKTPOHHOH HH() OpMaIlHOHHO-00pa3oBaTelIbHOH cpelie [leHTpa AmvaszoBa H3
000N TOYKH, B KOTOPOH €CTh JOCTVII K CeTH «MHTEepHET», KaK Ha TEPPHUTOPHH lleHTpa AmMaszoBa, TaK M
BHE €€.

6.5. IlepeueHb OCHOBHOM H JOIOJIHHTEILHOH Y1e0HOH JINTEPATYPbl, HE00X0HMOH /JISI 0CBOEHHA
M CIUILTHHBI:
OcHoBHas JIMTepaTypa:
1. Kmmrrye ckasg naGopaTopHas JHAarHOCTHKA: yueOHoe mocobue / KrmkyH A. A. - M.: TDOTAP-
Memna, 2019. - Tekcr : anexTponHsni // URL : https://www.rosmedlib.ru/book/ISBN9785970448304.html
2. CripaBOYHHK 3aBeAYIOIIEr0 KIIMHHKO-THArHOCTHYecKOoH naboparopreii / A. A. KymmkyH — M.
['DOTAP-Menmua, 2021. - Tekct : snekrponHsIi // URL :
https://www.rosmedlib.ru/book/ISBN9785970464397 . html

3. BuoxmmiyeckHe HcclIeJOBaHHSI B KIIMHHYe CKOH nmpakTuke / A. A. KimnkyH. - 2-e U311, mepepad. -
M.: T'DOTAP-Megua, 2022. - Tekct : anexrpoHHbIi // URL :
https://www.rosmedlib.ru/book/ISBN9785970463710.html

4, MemuiHcKas TeHeTHKa . HaIlHOHaIbHOe pyKoBOACTBO / 1mox pel. E. K. I'marepa, B. I1. I1y3bipena,
C. U. Kyuera. - M. : 'DOTAP-Menana, 2022, - Tekct : snekrponHsni // URL
https://www.rosmedlib.ru/book/ISBN9785970463079.html

JlomoJTHHTe/IbHASA JIMTEPATYpA:

1. PykoBoacTBO 110 mabopaTopHEIM MeTogaM gHuarHocTHKH / A. A. Kmmkyn — M.: 'DOTAP-Menna,
2014. - Teker : snexrponHsli // URL : https://www.rosmedlib.ru/book/ISBN9785970431023.html

2.  Menuipmckas 1abopaTopHasa JHATHOCTHKA: IIPOrPaMMbBI H allTOPHTMSEI / ITof peld. A. U.
Kaprmumenko — M.: 'D0TAP-Menmna, 2014. - Texkcer : snekrponHbni // URL :
https://www.rosmedlib.ru/book/ISBN9785970429587 .html

3. HasHaueHme M KJIHHHYECKas HHTEPIIPeTalH Pe3ylIbTaToB 1a00opaTOPHBIX HCCIeJOBaHM / A. A.
Kymmxyn — M.: I'DOTAP-Menna, 2016. - Tekct : snekrponHsni // URL
https://www.rosmedlib.ru/book/ISBN9785970438732.html

4. JlaGoparopHble H (DYHKITHOHAJIBbHBIE HCCIIEJOBAaHH S B IPaKTHKe Neanarpa / P. P. Kinmpausgposa - 3-e
3. , mepepad. u goir. - M.: 'D0TAP-Memna, 2015. - Tekcer : anekrpoHHbni // URL :
https://www.rosmedlib.ru/book/ISBN9785970433911.html

5. Teopus u rpakTHKa J1a00paTOpPHBIX OHOXHMHYECKHX HecllegoBaHHil / JIroOmmora H. B. , baOkmmHa
. B., Tumodeer 0. C. - M/ : 'DOTAP-Menua, 2018. - TekcT : anekrponHsiii // URL :
https://www.rosmedlib.ru/book/ISBN9785970447215.html

6. HMMyHOreHOMHKa H reHOJZHAarHOCTHKA yejloBeka / P. M. Xawntop, JI. I1. Anekcees, /. 1O.
Tpodumor — M. : 'DOTAP-Mexnmna, 2017. - Tekcr : snekrponHsri / URL :
https://www.rosmedlib.ru/book/ISBN9785970441398.html
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7. Kimmmmdeckas reHeTHka ; yueOHHK / H. I1. BoukoB, B. II. ITy3eipeB, C. A. CMHpHHXHHA, TTOJ, Peil.
H. II. boukoBa. - 4-e u3. , goir. unepepad. - M. : 'DOTAP-Meana, 2015. - Teker : snexrponHbni // URL
: https://www.rosmedlib.ru/book/ISBN9785970435700.html

7. MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCIITAIIJINHbI

JInga ocyinecTBIeHHS 00pa30BaTelIbHOIO IIpolecca IO JHCIMIUIMHE «OCHOBBI ITMTOrEHETHKH
YeJIOBEKa» IIPOrpaMMEBI BEICIIETO OOpa3’OBaHHS - MarbucTparypa II0 HallpaBIeHHIO ITOATOTOBKH (6.04.01
buonmorns IleHTp AJsmMa3oBa pacIionaracT MaTrepHalbHO-TEXHHYECKOH ©0a3oH, COOTBETCTBYIOIIEH
HEHCTBYIOIMM ITPOTHBOIIOKAPHEIM ITpaBHIaM H HOPMaM H OOeCIeUHBAIOIIEH ITPOBEIEHHE BCEX BHIOB
IMCIMIUIMHAPHON H MEXIHCIHMIUIMHAPHON ITOAIOTOBKH, ITPAKTHYECKOH M HAyYHO-HCCIEIOBATEIbCKOIM
pabor oOYYAIOIMXCS, IIPEeAYCMOTPEHHBIX YVUEOHOH JHCIIITIINHOH.

JIng mpoBedeHHS 3aHATHH 110 JUCHIIOIUIMHEe «OCHOBBI IMTOI€HETHKH YEIOBEKa» CIIEI[HAIbHBIE
TIOMEIEHHSI HMEIOT MaTePHAIIBHO-TEXHHYECKOE H YUeOHO-MeTOaHYE CKOe 00e CIIeUeHHE:

YueOHas1 ayqUTOPHS A1 IIPOBEIEHI A 3aHATHI JIEKIIHOHHOIO THITa — YKOMIUIEKTOBaHa
CITEITHAIIH3HPOBaHHOH (yueOHOH) MeOenbio, HabopoM 000pyIoBaHHS I JeMOHCTPALIHH IIpe3eHTallHH.

YyeOHas ayqHUTOPHS IJIS IPOBEIEHHS 3aHSATHI CEMHHAPCKOro THITA (ITpaKTHYeCKHE 3aHSTHS H BCE
() OpPMEI ero IMpoBeleHHS) - YKOMILIEKTOBaHa CIIeI[HaIH3HPOBaHHOH (y4eOHOH ) MeOEeTbIO.

YueOHas1 ayqUTOPHS A1 TPYIOIOBBRIX H HHANBHAYAIBHEIX KOHCYIBTALHI - VKOMILIEKTOBAaHa
CIIEITHATH3HPOBAHHOH (y4eOHOHM) MeOebIo.

YueOHast ayqUTOPHS OIS TEKYILEro KOHTPOIS M ITPOMEKYTOUHOM aTTecTallid - YKOMIUIEKTOBaHa

CIIELIHATH3HPOBAaHHOH (yueGHOMH) MeOelbIo.

[ToMeneHne I caMOCTOATEIbHOH padoThl — YKOMIUIEKTOBAHO CIIEIHATH3HPOBAaHHOH (YyueOHOI)
MeOelbI0, OCHAIIEHO KOMITBIOTEPHOH TEXHHKOH C BO3MOKHOCTBIO ITONKIFOUEHHS K ceTH "HMHTepHeT" U
o0ecITeueHO JOCTYIIOM B ANIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHYIO CPely OpraHH3al[HH.

8. KAJIPOBOE OBECIIEYHEHHUE JJUCHHUIIJIMHBI

CocraB H  KBaJIM(HKAIMSA  HAyYHO-IIEJarorHYecKHX  paOOTHHKOB,  OOeCIIeYHBAOIIIX
OCYHIECTBIEHHe O0pa30BaTeIbHOIO IIpoIecca IO MUCIHHMIUIMHE «OCHOBEI ITUTOr€HETHKH 4YeIIOBEKa»
cooTBeTCTBYET TpeboBaHusM @OI'OC BO - marmcrparypa I10 HaIparlIeHHIO IoaroroBku (6.04.01
buomorus.

9. OCOBEHHOCTH OPTAHU3AIINHN OBbYUEHHUA 110 JIMCHUIIVIMHE JUIA HHBAJINIOB
N JINI C OI' PAHUYEHHLBIMHA BO3MOXKHOCTAMM 3/]10POBbA

OCBOEHHE QUCIUIUIMHBI HHBAIHAAMH H JIHI[aMH C OTPaHHYEHHBIMH BO3MOKHOCTSIMH 340POBbBS ITPH
HeOOXOAMMOCTH OCYIIECTBIIIeTCS Kadenpoili Ha OCHOBE aJallTHPOBAHHOH pa0odeil ITporpaMMbI C
HCITOIIb30BAaHHEM CIIEIHAIBHBIX MeTOAOB OOVUEHHS M JHAAKTHUYECKHX MATEPHAIOB, COCTABJIIEHHBIX C
y4eTOM OCOOEHHOCTeH IICHXO(H3HYECKOIO PasBHTHS, HHIAHBHIYAJIbHBIX BO3MOKHOCTEH H COCTOSHHS
300POBBS TAKHX 00y4aromnuxcs (00y4aroIerocs).

B 1emax ocBoeHHSA VYVYEOHOH IIporpaMMEBl JHCIMIUIMHEL «OCHOBBI I[UTOTEHETHKH YEIIOBEKA
HHBATHIAMH H JTHI[AMH ¢ OTpaHHYeHHBIMH BO3MOKHOCTSIMH 3I0POBB I KadeIpa 00e CIIeYHBaET:

— U1 MHBAJIMOB M JIMI[ C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS 110 3PEHHIO!

—  pasMelleHHe B MecTax JOCTYIIHBEIX JJI1 OOVYAIOIIMXCS, SBISIONQIXCS  CIIEIBIMH  HIIH
CIIa0OBHISINMMH, B aJallTHPOBAaHHOH (popMe CIIpaBOYHOH HH(OPMAI[HH O PaCIHCaHHH y4eOHBIX
3AHSITHIH,

— TIPHCYTCTBHE aCCHCTEHTA, OKa3bIBAFOINET0 OOYYArOIIEMYCS HEOOXOMHMMYIO TIOMOIIIE,

— BBIIYCK aJbT€PHATHBHBIX (POPMATOB METOAHYECKHX MaTepHaloB (KPYIHBI IOPH(PT HIH
ayIHO(aIIbI ),

— JUIS HHBAJIMIOB H JIHI[ C OIPaHHYEeHHBIMH BO3MOKHOCT SIMH 3IOPOBBS 110 CIIYXY:
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—  HaJICKAIITHMIT 3BYKOBBIMH CPEACTBANIT BOCITPOH3BEACHHE HH(l)leMaI_[I]II;

— JJIA HHBAJOIAOB H JIHMIL ¢ OI'PAHIYCHHBIMH BO3MOXHOCTAMH 3J0POBbA, HMCHOITHX HAPVYIIICHHA
OITOPHO-ABHI'ATCIIEHOI'O alllldapdTa.

—  BO3MOXHOCTDB 6EGHPEHHTGTEEHHDFD HOCTYIIA Gﬁ}"‘IElIDH[HKCH B WE@HHE ITOMCIICHHA, TYAJICTHBIC
KOMHATBI H JPYITHEC ITOMCIICHIMA I{E],(be,[[pLI: d TAKVKE HpEﬁLIEﬂHHE B YVKa3aHHBIX ITOMCIIICHH AX.
OﬁpﬂSGEﬂI—]IIE Gﬁ}ﬂIﬂIGH_HD{CH C OI'paHHYCHHBIMI BO3MOMXHOCTAMH 3OJ0POBbA MOMKET OBITH

OpPraHH30BdHO KdK COBEMCCTHO C JPYI'HMH Dﬁ}’"LIEIIOH_[I]I‘uﬂIGH: TdK H B OTACJIBHBIX I'PVIIIIAX HIIH B OTACJIbHBIX
OPraHH3aIlH X,

HPII OCBOCHHH IIPOI'PaMMbI AHCIIHIIIIHHBI Gﬁ}”IHIDH_[I]I‘vICH C OI'PaHHYCHHBIMI BO3MOXHOCTAMI
300POBEA IMPEAOCTABIIAIOTCA OecCIIaTHO CIIEI[HAIIbHbBIE WE@HIIIGI H }“IE@HE-IE: HGCG@HH, HHaAd }*"—IE@H&H
JIMTCPATyYpa H CIICIHHAJIIbHBIC TEXHITYCCKIIC CPCACTB Gﬁ}”IEHI[H KOIDIEKTHBHOI'O H HHIHBHAYAJIbHOI'O
ITOJIB30BAHH A, a4 TAKYKE YCIIVI'H CYPAOIICPEBOATHKOB H TII(l)HGG}’p,[[DHEpEED,I[‘HII{GE.
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OIIEHOYHLIE CPE/ICTBA
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ITACIIOPT OHEHOYHBLBIX CPE/ICTB
no mucuunanaae «OCHOBLBI IHIMTOI' EHETHUKH IHEJIOBEK A»

B pe3yJbTare ocBoOeHHA JHCIHILIHHBI 00YIAIOMIMHCH J0JIZKeH 00/1a1aTh CJIeAYI0IHMH
kommerenmuavu: YK-1.1, VK- 1.2, OIIK-1.2, OIIK- 1.3, OIIK-2.2, OIIK-2.3, OIIK-5.3, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, [IK-4.1, [IK-4.2, I[IK-4.3, IIK-5.1, IIK-5.2,
[TK-5.3, I[IK-5.4, TIK-6.1, TIK-6.2, IIK-6.3

1. Onucane mnoka3arTejieH H KPpHTEPDHEB OICHHBaAHNHA KOMIIETEHIIHHA B nponecce H3IYUCHHA
JHCIINILJIHHBI

Hugukarop

IToxa3zaTe in JOCTHARECHHHA OCBOCHHHA
KOMIIETECHIITHH

OneHOYHbIE CPeJCcTBA

VK-1.

BbIpaDaThIBaTh CTPAaTErHIO JIEHCTBHIA

Crioco0eH OCYH[eCTBIATh KPHTHYECKHH aHaIHM3 I[IpoOJIEMHBbIX CHTIVal[Hii Ha OCHOBE CHCTEMHOro TIIOZXOfa,

VK-1.1. AHAIH3HPVET | 3HAET: OCHOBHEBIE TP HHLHI ] aHaim3a | Jna tekymero koHTpoud: KB, I,
rnpoOJIeMHY 0  CHTyal[HIO | rpobieMHBIX CHTyali Ha ocHoBe cHcTeMHoro | Jlns ripomexyTouHoi atrecTaiH: KB, T3
Ha OCHOBE CHCTEMHOI0 | aHaJIH3a

roaxoja, BbIABIAA €€ | YMeEET: aHAJIH3HPOBaTh MpolOJeMHble cHTyalH | J[ma Texymero koHTpona: KB, J]

COCTAaBJAIOIIHE H CBA3SH | HA OCHOBE CHCTEMHOr0 T[IOAXO4a, BBIABIATE | JIJ1s rp oMeEKY TOUHOH aTTecTaliH: KB, T3
MEKIY HHMH COCTaBJIAKIIHE ITpOOIEMHOH CHTYAaLHH H CBA3H
MEKTY HHMH
VK-1.2. DopMYIHPYET | 3HAaeT: OCHOBHbIE TMNPHHILMITLI (opMyHpoBaHHA | A Tekymero koHTpossa: KB, J1
LIENH H paccMaTpHBAET | Lienel H Iy TH p elleHHA ITIPoOaeMHbIX CHTYaLHI JLs rp oM €Ky TOUHOH aTrecTaiiH: KB, T3
pas3IHYHbIE BapHaHTLI
peueHHA rpobieMHOH | Vmeer: QopMymHpoBaTh LedH H Ipeqiarath | s Tekymero koHTpomna: KB, I
CHTY alTHH pa3MYHbIE BapHAHTLI peleHHA IIpodiaeMHbIX | JIA rp oMmexy TouHoH aTtrecTaiii: KB, T3

CHTYaL[HI

OIIK-1. CriocobeH HCIIONR30BaTh H IIPHMEHATh (PYHAAMeEHTalbHbl€ OHOJIOTHYECKHE TIPE/ICTaBIEHHA H COBPEMeHHbIE
METOJIOJIOTHYECKHE TMOAX0/bl JUIA TMOCTAHOBKH H pPelleHHA HOBBbIX HECTAHAapTHBIX 3a7a4d B cdepe npodeccHoHaIbHOH

IEATEITBHOCTH.
OIIK-1.2. Criocob0eH | 3HaerT: (pyHIaMeHTaIbHbIE OHonorndeckHe | JIna trexkymero koHtpona: KB, J]
[IPHMEHATD I1p ENCTAaBIIEHHA H COBpeMEHHBIE | J[11A rip oM ey TouHOH aTrecTaliHi: KB, T3
(hyHaamMeHTaJIbHbIE METOOJIOTHYECKHE TMIOAXO0Obl K MOJEKYIIAPHO-

OHOOTHYECKHE reHETHYECKHM, MOJIEKYJIAPHO-OHOIOrHYECKHM H

[PENCTABIEHHA C VYETOM | LIMTOTEHETHYECKHM HCCIIEN0BaHHAM

COBpPEMEHHbIX VMEET: TIPHMEHATD (yHOameHTanbHble | J[n4a Tekyuero koHTpoma: KB, ]
METO/]OJIOTHYECKHX OHoNorHMYecKHe TIpeAcTaBlIeHHA ¢  yueTroM | J[ma rip omexyTouHoil atrecTaii: KB, T3
MOAXOA0B /s ITOCTAHOBKH | COBPEMEHHBIX METOJOJIOTHYECKHX ITIOAXON0B K

HECTaHap THRIX MOJIEKY JIAPHO-TEHETHY ECKHM, MOJIEKY JIAPHO-

rpod)ecCHOHANBHBIX 3a7au | OHOIOIHYECKHM H LTHTOI €HE THYECKHM

HCCJICOOBaHITAM IJIA TTOCTAHOBKH HECTaHIAPTHBIX
Ip UdJECCHDHﬂ.]'IhHhIK 3agav

OIIK-1.3. CriocobeH | 3HaerT: [IpOrP aMMHOE obecrieueHHe H | Jna tekyuiero koHTpona: KB, 1
HCII0JIB3 OBaTh rnpodeccHoHaabHbIe 0a3bl JaHHBIX B o0macTH | JInA rpoMexy TouHoi aTrecTalpi: KB, T3
[P OIP aAMMHOE MOJIEKY JIAPHO-TEeHETHY ECKHX, MOJIEKY JIAPHO-
obecrieueHHE H | OHOMOrHYECKHX H LIHTOr €HETHY ECKHX
rpodeccHoHanbHbIe 0asbl | HCCJIEI0BAHHI
OaHHBIX JUIA  pEmeEHHA | YMeeT: HCTI0JIb30BaTh riporpavmuoe | Jna rexkyuero koutpond: KB, 1
3a71a4 B i30paHHoOH | oGecrieueHHe M IpodeccHoHanbHble  Gasbl | J[na rp omexy TouHoil aTrecTarH: KB, T3
o0nacTH OHOTOTHH. OaHHBIX 1A pelmeHHA 3adad B o0JacTH
MOJIEKY JIAPHO-TEeHETHY ECKHX, MOJIEKY JIAPHO-
OHOMOTHYECKHX H LIHTOr €HETHY ECKHX
HcCJIe]0BaHHHA
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OIIK-2. CriocobeH TBOpYecKH HCII0JIb30BaTh B IMpodeccHOHAILHOH AeATeIbHOCTH 3HaHHA (PYHAaMeHTaIbHBIX H IMPHKJIaJHbIX
pa3JenoB JHCLIHILTHH (Moayaei), orpeenamon[HX HarlpaBIeHHOCTh [Ip OrpaMM MarHcTp aTyphl.

OIK-2.2. Hcronpsyer | 3HaeT: COBPEMEHHBIE METOORI MONEKYIApHOH | JInd Tekyuiero KoHtpossa: KB, [
COBpPEMEHHBIE METO/IbI | OHOIOIHH, HCITONB3YIOMHECH B cepe
MOJIEKY IApHOH OHOMOrHH | Ip oheccCHOHATIBHOMH IEATENbHOCTH IUTA
B cepe | BBITIONHEHHA  MEOHIHHCKHX  JabopaTopHBIX
rpoQeccHOHATbHOH HCCJIeqOBaHHIT
ACATEIIBHOCTH Ui | YMeeT: TPHMEHATh COBpPEMEHHBIE  MeTorbl | LA rmpomMexy TouHoH aTTrecTaliii: KB, T3
IMOCTAHOBKH H PeEMIEHHA | MOJIEKYJIAPHOH OHoMoOrHH B cepe
HOBBIX 3a7a4 rp opeccHOHATBHOH OEATENPHOCTH s

MOCTAaHOBKH H P elIE€HHA HOBbIX 3a71a4
OIIK-2.3. CriocobeH | 3HaeT: TMPHHLHILI aHalH3a  JHTepaTypHbIX | A Texymero koHTposs: KB, J1
(hopMYyJIHP OBATh JaHHBIX B 00MacTH MOJEKYJIAPHO-TeHETHYECKHX, | JIA rp oMexy TouHoH aTrecTaliH: KB
3AKJTIOYEHHA H BbIBOJIbI 10 | MOJIEKY JIAPHO-OHOIOTHYECKHX H
pe3yIbTaTaMm aHalIH3a | LIUTOTEHE THYECKHX HCCJIIEIOBaHHH

JMTEPATYPHBIX JNAHHBIX H
pacueTHO-TEOP ETHYECKHX
pabor B H30paHHOKH
o0nacTH OHOTOTHH.

VYmeeT: popMyTHpOBaTh 3aKIIOYEHHA H BbIBOJIbI
0 pe3yJabTaTaM aHaJlH3a JIMTepaTypPHbIX JaHHBIX
H pacueTHO-TeopEeTHUECKHX paboT B H30OpaHHOM
obnacTH MOJIEKY JIAPHO-T€HETHYEC KHX,
MOJIEKY JIAPHO-0HOJIO MY €CKIX H
LIHTOTEHETHYE CKHX HCCJIE]0BaHHIT

Jlna tekymero koHTponda: KB, /1
J11s rp oMeKyTOYHOH aTTecTalpi: KB

OITK-5. CriocobeH y4acTBOBATh B CO3/IJaHHH H peaH3allHH HOBBIX TeXHOJOIHI B cdepe rpodeccHoHAIBHOH AeATeTEHOCTH H

KOHTPOJIC HX 9KoJIorH4eckoi 0e30racHOCTH ¢ HCITOJIB30BaHHEM KHBbIX 00bEKTOB

OIIK-5.3. CrniocoOeH
y4acTBOBaTh B CO3/JaHHH H
peam3aLHH HOBBIX
TEXHONOMHIA B cdepe
rpodeccHOHAIbHOH
J€ATEIbHOCTH

3HAET: MPHHLIHITLI € 037JaHHA H PeaJIH3aL[HH HOBbIX
TEXHOJIOTHI B cepe MOJIEKY JIAPHO -
reHETHYECKHX, MOJIEKYIAPHO-OHOIOTHYECKHX H
LIHTOT€HE THYE CKHX HCCJIEOBAaHHIT

Jlna Tekyuero koutpona: KB, /1

JLs r1p oM €Ky TOUHOH aTTecTalH: KB, T3

VMeeT: pealH30BbIBaTh HOBbIE TEXHOIOTHH B
chepe MOJIEKY JIAPHO-F€HETHYECKHX,
MOJIEKY JIAPHO-0HOJIOTHYECKHX H
LIHTOT€HE THYE CKHX HCCJIETOBAHHIT

Jlna Tekyero koutponda: KB, J1

JLs rp oM €Ky TOUHOH aTTecTalH: KB, T3

OIIK-6. CriocobeH TBOpYECKH TNPHMEHATh H MOJH(HLHPOBaTh COBPEMEHHbIE KOMITbIOTEPHbIE TEXHOIOrHH, padoTaTh ¢
rpodeccHOHANIbHBIMH 0a3aMH JIaHHBIX, TP o(ecCHOHAIBHO 0(hOPMITATEL H IIPE/CTABIATh PE3YIbTAaThl HOBBIX pa3pabOTOK.

OIIK-6.1. Hcrionp3yer | 3HaET: C OBpPEMEHHDBIE KOMITbIOTEPHBIE | A Tekymero koHTpoud: KB
COBpPEMEHHbBIE TEXHOJIOTHH, MpHMeHAONHecA AmA padotel ¢ | JI1A rpoMeky TouHoH aTTecTaLiHH: KB
KOMIIbIOTEPHBIE rp ope cCHOHANIBHBIMH 0a3aMH JTaHHBIX
TEXHONOMHH B paboTe ¢ | VmeeT: HCITOJIb30BaTh COBpeMeHHBIE | JInA TeKylero KoHTpoJi: KB
rpoecCHOHAIbHBIMH KOMITBIOTEPHBIE TEXHOJIOMHH, TMPHMEHAKIIHECA | 1A Imp oMKy TOUHOH aTrecTalHH: KB
GazamH JJaHHBIX. nma pabotel ¢ rpodeccHoHaNbHBIMH Oa3zaMH

IaHHbIX
OIIK-6.2. IIpopomuT | 3HaeT: METOABI  CTAaTHCTHYECKOro  aHamsa | Jlna tekyifero koHTpona: KB
CTATHCTHYECKHI  aHaJH3 | JaHHBIX ¢ MOMOIIBK KOMIIBIOTEPHBIX rIporpamMm | JIidA rmp oMexy TOUHOH aTTecTaliHi: KB
JaHHBIX ¢  TIOMOIIbIO | J1JIA pelieHHA rpodec cHOHaIbHBIX 3a71a1

KOMIThIOTEPHBIX TPOIPaMM

YVMEET: T[IPOBOHTD CTATHCTHYECKHH  aHallH3

Jlna Tekymero koHTpod: KB

H HHTEPIP ETHPYET | qaHHBIX ¢ [TOMOIIBI0 KOMIThIOTEPHBIX MporpaMm H | J1A rip oM ey TouHOH aTTecTaliii: KB
pe3ynbTaTel JJIA PEIIEHHA | HHTEPIPETHPOBATh PeE3VJIbTaThl [OJIA P eElIeHHA

rpodeccHOHANbHBIX rp opecCHOHAJIBHBIX 3a7a4

3a71ay.

OIIK-6.3. IIpyMeHAET | 3HAET: COBpEMEHHDIE KOMITbHOTEPHRIE | LA TeKyero koHtposa: KB, /1
COBpPEMEHHBIE TEXHOIOMMH [JIA TIpeACcTaBlIEHHA peE3yJIkTaTOB | JIIs [p oMEKY TOUHOH aTTecTalHH: KB
KOMIIbIOTEPHBIE HOBBIX pa3padoToK

TEXHOJIOTHH IPH | YMeeT: IIPEACTaBIATh  pe3yabTaThl  HOBBIX | Jna Texyuero koHTpoisa: KB, /1
[peicTaBICHHH pa3paboOTOK ¢ HCIIOJb30BAaHHEM COBpPEMEHHBIX | JIA rpoMeky TouHoH aTTecTaLiHH: KB
pe3yJIbTaTOB HOBBIX | KOMITbIOTEPHBIX TEXHOJOIHIH

pa3pa0oTOK.

25




OIK-7.

CriocobeH B cdepe cBoeil mpodeccHOHAIbHOH [JeATENbHOCTH CaMOCTOATENbHO OIMNPENENATh CTPaTerHw H

MpoOJIEeMaTHKY HCclieoBaHHH, [IPHHHUMATD pelleHHs, B TOM YHcJIe HHHOBal[HOHHBIE, BbIOHPaTh H MOJH(HI[HPOBaTh METO/DI,
OTB€YaTh 3a KayecTBO padOT H BHeJpeHHE HX pPe3yJIbTaToB, oOecrievYHBaTh MeEphl ITPOH3BOACTBEHHOH O€30rMmacHOCTH IMpH

PEHICHHH KOHED €THOH 3a7jayH

OIIK-7.3. O0ecrie4HBaeT
MEPBI TP OH3BOJCTBEHHOI
Oe3oracHOCTH TIpH
peleHHH KOHKPETHOH
3a7jaqH

3HaeT: Mepbl IMPOH3BOACTBEHHOI Oe€30MacHOCTH
MPH BBITIOJHEHHH MOJEKYIAPHO-reHETHYEC KHX,
MOJIEKY JIAPHO-0HOJIOTHYECKHX H
LIHTOT€HE THYE CKHX HCCJIETOBAHHIT

Jna Tekymero koHTpoa: KB
JLs rp oM €Ky TOUHOH aTTecTaipiH: KB, T3

VYMEET: caMOCTOATEIBHO 00€eCTrIeuHBaTh MEPDI
TP OH3BOJ CTBEHHOI Oe30rmacHOCTH pH
BbITTOTHEHHH MOJIEKY TAPHO-TeHETHYEC KHX,
MOJIEKY JIAPHO-0HOJIOTHYECKHX H
LIHTOT€HE THYE CKHX HCCJIETOBaHHIT

Jlna Tekymero koHTponda: KB
JLs rp oM €Ky TOUHOH aTTecTalH: KB, T3

OIIK-8. CriocoOeH HCIIONb30BaTh COBPEMEHHYH HCCIENOBATENbCKYIO armlapaTypy H BBIUHCIHTEIBHYI0 TEXHHKY JUIA
pelleHHs HHHOBAaL[HOHHBIX 3aJ]a4 B Ip opeccHOHAIbHOH JeATeIbHOCTH.

OIIK-8.1. CriocobeH | 3HaerT: COBPEMEHHY IO HCCIeaoBaTeNnbCeky0 | JUnd Tekyuero koutponda: KB, /1
HCIIOJIb3 OBaTh armiapaTypy AJA peleHHd HHHOBalHOHHBIX 3ama4y | JIns rp oMexy TouHoH aTrecTaliiH: KB, T3
COBPEMEHHY IO B rpodeccHOHaNbHOH JeATelbHOCTH B cepe
HCCJIE0BATEIbCKY IO MOJIEKY JIAPHO-TEHETHY ECKHX, MOJIEKY JIAPHO-
armiapaTypy i pelmeHHA | OHooIMHYecKHX H LIHTOr€HETHYECKHX
HHHOBALIHOHHBIX 3ada4 B | HCCJIENOBaHHIA
rpodeccHOHAIbHOM YMeeT: HCIT0JIb3 OBATh COBpeMeHHYI0 | JInd Texkymero kouTpond: KB, 1
IEATETBHOCTH. HCCJIENOBATENbCKYIO armiapaTtypy id pemeHds | Ja rmp omexy TouHoH aTrecTalHi: KB, T3
HHHOBALIHOHHBIX 3a7ad B IIpodeccHoHaIbHOH
IEATEIBHOCTH B cpepe MOJIEKY JIAPHO-
reHeTHYECKHX, MOJIEKYJIAPHO-OHOMOrHYECKHX H
LIHTONEHETHYE CKHX HCCJIENOBaHHH
OIIK-8.2. CriocobeH | 3HaeT: BbIYHCIHTEIbHYI TEXHHKY IJA pemeHHA | J[nA Tekyuero koHTpomua: KB, /1
HCII0JIB3 OBaTh HHHOBALIHOHHBIX 3a7ad B IpodeccHoHanbHOH | JInA rpoMeky TouHoi aTrecTaii: KB, T3
BBIYHCIIHTENBEHY IO TEXHHKY | OEATEIBHOCTH B cpepe MOJIEKY JIAPHO-
1A pEemeHHA | reHeTHYEeCKHX, MOJIEKYJIAPHO-OHOMOrHYECKHX H
HHHOBALIHOHHBIX 3a7a4 B | LIHTOTEHETHYECKHX HCCIIENOBaHHIT
rpoeccHOHAIbHOH VMEET: HCITOJIb30BaTh BRIYHCIIMTENRHY TEXHHKY | A Tekymero koHTpoua: KB, ]
AEATETIBHOCTH. IJIA  pPElIeHHA  HHHOBAaLMOHHBIX 3azad B | J[naA rmpomexyTouyHoH aTtrecTali: KB, T3
rnpodeccHOHAIbBHOH  JieATelbHOCTH B cdepe
MOJIEKY JIAPHO-TE€HETHY ECKHX, MOJIEKY JIAPHO-
OHOIOIHY eCKHX H LIHTOr€HETHYECKHX
HcCJIe10BaHHHA
OIIK-8.3. Crioco0eH | 3HaeT: INpHHIMITLI BHEApeHHA HOBBIX MeTomoB | A Texkymero koHTpons: KB, J1
OCBaHBaTh HOBbIE METOILI | HCCJeqoBaHHII H pa3paldoTKH HHHOBAaLHMOHHBIX | J[J1s rp oMeKyTouyHoi aTtrecTaipH: KB, T3
HCCJIEI0BaHH A, MOJXOJ0B [IJIA peleHHA TpodeccHOoHAIbHBIX
pa3pabaTbIBaTh 3a7lai B cdepe MOJIEKyIAPHO-reHeTHYEC KHX,
HHHOBALHOHHBIE TTOAXOMAbI | MOJEKY JIAPHO-0HOIOMHYECKHX H
1A PEMIEHHA | LIMTOTEHETHYECKHX HCCIIENOBAHHIT
rpogeccHOHANBHBIX YMeeT: BHEOPATE HOBBIE METOABI HccaeqoBaHHi | JInd rekymero koHTpond: KB, [
3a7ad. H pa3pabaTbIBaTh HHHOBAIHOHHBIE IMOJXO0bI J1a | JInaA rpomexky TouHoi aTrecTalii: KB, T3

pemieHHA TMpodeccHoHaIbHBIX 3adad B cdepe

MOJIEKY JIAPHO-TeHETHY €CKHX, MOJIEKY JIAPHO-
OHONMOIHYeCKHX H LHTOreHeTHUYeCKHX
HcC e 0BaHHHA

IIK-4. CriocobeH HCIIONb30BaTh 3HAHHE HOPMATHBHBIX JOKYMEHTOB, perjaMeHTHPYIOIIHX OpraHH3al[HI [IPOBEIeHH:
Hay YHO-HCCJIENOBATEIbCKHX H Ta00p aTOPHBIX padoT
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IIK-4.1. CocTaBsAeT
00O IIHI IJ1aH
HCCIIEMOBAaHHA € V4YETOM
HOPMATHBHBIX
IIOKYMEHTOB,
peryIaMEHTHP Y KO IIIHX

OpraHH3al[HIO TIPpOoBeeHHs
Hay 4HO-
HCCJIETOBATEIbCKHX H
nabopaTopHeIX padoT in
Vilro HHIH in vivo

3HaeT: HOPMAaTHBHbIC HOKYMCEHTDI,
PENTaMCHTHPYOMHKC OpTraHH3allHl0 TP OBCI CHITA

MOJIEKY JIAPHO-OHOJIOTHYECKHX, MOJIEKY JIAPHO-
reHETHYECKHX H LIHTOr€HETHUYECKHX
na0opaToOpHBIX  HCCNIeOBaHHII in  vitro B

KIIHHHKO-JHATHOCTHUYCCKHX JId Gﬂp dTOPHAX

Jlna Tekyero koutponda: KB, J1

JLs r1p oM €Ky TOUHOH aTTecTalH: KB, T3

VYMeeT: cocTaBIATh OOIHI IUTaH MOJIEKYJIAPHO-
OHOMOTHYECKHX, MOIEKY JIAPHO-TeHETHUECKHX H
LIHTOT€HE THYE CKHX JIa00opaTOPHBIX HCCIEI0BaHHIT
C YUETOM HOPMAaTHBHBIX JOKYMEHTOB

Jlna Trexymero koHtponda: KB, /1
JLs rp oM €Ky TOUHOH aTTecTaipiH: KB, T3

ITK-4.2. OcCy IIECTBIIAET
Op raHH3aLHI0 H
MPOBEAEHHE

HCCIIENOBAaHHI € YYETOM
HOPMAaTHBHBIX

1 OKYMEHTOB,
permaMeHTHP Y IO IIHX
OpraHH3aLHI TIPOBEEHHA
nabopaTopHbIX padoT

3HAaET: HOPMAaTHBHBIE IIOKYMEHTBI,
p ErIaMEHTHPYIOIHE TTPOBENEHHE MOJIEKYJIAPHO-
OHONOTHYECKHX, MOJIEKY JIAPHO-TeHETHUECKHX H
LIUHTOTEHETHYECKHX HCCIENOBaHHI B KJIHHHKO-
QHArHOCTHYECKHX JTabopaTopHAX

Jlna tekymero koHTponda: KB, /1
JLs rp oM €Ky TOUHOH aTrecTaiiH: KB, T3

VMeeT: OCYVIIECTBIIATL OpraHH3aLHIO H
IPpOBENCHHC MOJCKYJIAPHO- OHoIo ITHYCCKHX,
MOJICKY JIAPHO-TCHETHY CCEIX H
LHHTOI'CHETHYCCKHX HCCIICOOB aHHH B KJIHHHKO-

Jlna Tekymero koHtponsa: KB, J1
JLs r1p oM €Ky TOUHOH aTrecTaipH: KB, T3

OHATHOCTHYECKHX JaldopaTopHAX C  VYETOM

HOPMAaTHBHBIX JIOKYMEHTOB
ITK-4.3. CriocobeH | 3HaeT: HOPMAaTHBHbBIE IIOKYMEHTHBI md | Jnd tekymero koHTposi: KB, ]
pearH3oBaTh pealH3alHH H TIPOBEEHHA  MOJIEKYIIApHO- | J[11a rmp oMexky TouHOH aTrecTalHi: KB, T3
HCCJIENOBAHHA H | OHOTOIHYECKHX, MOJEKYJIAPHO-TEeHETHYECKHX H
[POBENEHHE LIMTOTEHETHYECKHX HCCIIEJOBAHHH B KJIIHHHKO-

nabopaTopHbIX padOT 1n
Vitro WHIH 1n Vivo

AHATHOCTHY CCKHX JI ﬂﬁﬂpﬂ TOPHAX

YMeeT: pPCalH30BaTh IIPOBCIACHHC MOJICKYJIAPHO-
OHonorH4 CCKHX, MOJICKYJHPHO-I'CHCTHUYCCKHX H
IHHTOT'CHETHYUYCCKITX HCCIICOOB AHHH B KJIHHHKO-
AHATHOCTHY €CKHX JI ﬂﬁﬂpﬂ TOPHAX

Jlna texymero koHtponsa: KB, /1
JLs rp oM €Ky TOUHOH aTrecTaiiH: KB, T3

[IK-5. CriocobeH pa3pabaTbiBaTh H BHEAPATb HOBbIE METO/bI MEIHLIMHCKHX J1abopaTOpHBIX HCCIENOBAHHI H MEIHLIMHCKHX
H3IeHH 11 JHATHOCTHKH I Vitro

ITK-5.1. O0GecrieyuBaeT
VCJIOBHA [JIA BBITTOJHEHHA
HOBBIX BHJ[OB
MEJTHI [HHCKHX

nabop aTOpHBIX
HCCJIeJOBaHHI, BHeJpeHH:A
HOBBIX MEJTHI [HHC KHX
H31eNHI UTA JHArHoC THKH
n vitro

3HaET: YCIOBHA IJIA BBITIOJHEHHA H BHEODP CHIA
HOBbBIX  BHOOE  MOJICKYJHAPHO- OHoIIo THYCCKHX,
MOJICKY JIAPHO-I'CHCTHY CCKHX H
HHTOI'CHETHYC CEKIHX JIa 6()[] dTOPHbBIX HCCIICIIOB aHHH

Jlna Tekymero koHtponsa: KB, J1

JLs r1p oM €Ky TOUHOH aTTecTalH: KB, T3

VmeeT: obecrieuHBaTh YCIIOBHA OJIA BBITTOJIHCHHA
H BHCAOPCHHA HOBBIX BHIOOB MOJICKYJHAPHO-
OHOMIOTHY CCKHX, MOJICKYHPHO-ICHCTHUYCCKIIX H
LHTOI'CHETHYC CEITX JIa 60[] dTOPHBIX HCCIICIOB aHHH

Jlna Trexymero koHtponda: KB, /1
JLs rp oM €Ky TOUHOH aTTecTaipiH: KB, T3

[TK-5.2. OCYIIECTBIAET
KOHTP OJIb Ka4€CTBa HOBBIX
MEIHLIHHCKHX

71abop aTOPHBIX
HCCIIeI0BaHHIA

3HAeT: TIPHHLHITEI KOHTPOJA KadecTBa HOBBIX
MOJIEKY JIAPHO-OHOJIOTHYECKHX,  MOJIEKYJIAPHO-
reHeTHYECKHX H LIHTOr €eHETHYECKHX
na0opaTOPHBIX METOJIOB

Jlna tekymero koHTponda: KB, /1
JLs rp oM €Ky TOUHOH aTrecTaiiH: KB, T3

VYMeeT: MPOBOJHTh KOHTPOJIA KayecTBa HOBBIX
MOJIEKY JIIPHO-OHOJIOTHYECKHX,  MOJIEKYJIAPHO-
reHeTHYeCKHX H LHTOr €HETHYECKHX
na0opaToOpPHBIX METOJIOB

Jlna Tekyero koutponda: KB, J1
JLs r1p oM €Ky TOUHOH aTrecTaipH: KB, T3
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MPOLIECCOB H TEXHOJIOTHI,
I BBITIONTHEHHA KOTOPBIX

AHAI'HOCTHEH n vil ro, TEXHOIOI'HYCCKIIX
IPpOLICCCOE H TE:EI—ID.]'IDFHFI, I BBITTOJTHCHITA

[IK-5.3. PaspaOatpiBaeT | 3HaeT: TIOPAJOK COCTaBlIeHHA cTaHmapTHBIX | J[na Texymero koHTponsa: KB, J]
CTaHap THhIE OTEpPaLHOHHBIX TIPOLIENYP I10 HOBBIM MeTonam | JLnsd rp oMexy TouHOH aTrecTaliiH: KB, T3
oreparLfHoHHbIE MOJIEKY JIAPHO-OHOJIOTHYECKHX, MOJIEKY JIAPHO-
[POLIEOYPhI  I10 HOBBIM | MEHETHYECKHX H LIHTOr€HETHYECKHX
MeTo/laM  MEJHIHHCKHX | Ja0opaTOpHBIX HCCIe]0BaHHIT
nabop aTOPHBIX VMEET: pa3pabaTbIBaTh cTaHmapTHeie | /A Tekyiero koHTpoua: KB, ]
HCCIIET0BaHHH H | omneparfHOHHbIE IMPOLIEAYPELI 10 HOBBIM MeTomam | [l rip oMexy TouHOH aTrecTalii: KB, T3
IKCILTY aTalHH HOBBIX | MOJIEKY JIAPHO-0HOJIO MY eCKHX, MOJIEKY JIAPHO-
METHITFHCEITX H3/IEJHH | reHeTHYECKHX H I HTOr€HETHYEC KIX
JIIs1 TMarHOCTHKH In VIro | jaGopaTopHbIX Hccie0BaHHId
ITK-5.4. OLleHHBaeT | 3HaeT: TMPHHIMILI  OLIEHKH — KIHHHYecKoH | /Ind tekymero koHTponda: KB, /1
aHaJIHTHYECKHE HH()OPMATHBHOC TH H aHaHTHYECKHE | J[1A rip oM ey TouHOH aTtrecTali: KB, T3
Xap aKTeP HCTHKH H | XapaKTepHCTHKH MOJEKYIAPHO-0HOIOTHYECKHX,
KIHHHYECKY IO MOJIEKY JIAPHO -TE€HETHY €CKHX H
HH(OPMATHBHOCTh HOBBIX | LIHTON€HETHYECKHX METOJI0B HCCJIEOBaHHA
METOIOB MENHIHHCKHX | YMeEET: OLIEHHBATh aHaIHTHYecKHe | /L4 Tekyuiero koHtponda: KB, /1
nabop aTOPHBIX XapaKTepHCTHKH H KIHHHYECKYH | Jd rp oM ey TOUHOH aTTecTalH: KB, T3
HCCJI€]0BaHHH HH(OPMATHBHOC Th MOJIEKY JIAPHO-

OHOJIOMTHYECKHX, MOJIEKY JIAPHO-TEHETHYECKHX H

LIHTOTEHETHYECKHX  METOAOB  J1abopaTOpHBIX

HcC e 0BaHHHA
[IK-6 CriocobeH BBIMOMHATE JHACHOCTHYECKHE MEMHI[HHCKHE abopaToOpHbIe HCCIENOBAHHA H HHTEPIIPETAL[HI0 HX

| PE3yJIbTaTOB

[TK-6.1. Opradsyer | 3HA€T: TIPHHLMIBI  OpraHMsal[HH  KoHTpouA | Jma Tekyuiero koHTpona: KB, 1
KOHTP OJTh KauecTBa | KauecTBa MEIHI HHCKHX nabopaTopHbIX | 74 rip omexxy TouHoi aTtrecTaii: KB, T3
METHIHHCKHX HCCJIEN0BaHHI Ha I1p EAHATTHTHYECKOM,
11abop aTOPHBIX aHAJIHTHYECKOM H IMOCTaHAIHTHYECKOM 3Tarlax.
HCCJIENOBaHHI Ha | YMeeT: TIpHMEHATh cr1ocoObl OLIEHKH KoHTpona | JIna Tekymero koHtpona: KB, J]
[peaHaTHTHYECKOM, KauecTBa MEHIIMHCKHX nabopaTopHbIX | Jna rp oMexky TouHoi aTrecTaipi: KB, T3
aHAITHTHYECKOM H | HccleqoBaHHIA Ha I1p €aHAJIHTHYECKOM,
I10C TAHATHTHYE CKOM aHAJIHTHYECKOM H IMOCTaHAIHTHYECKOM 3Tarlax.
JTarax.
[TK-6.2. CriocobeH | 3HaeT: 0coOEHHOC TH TEXHONMOTHYeCKHX | J[na Tekymero koHTpoua: KB, I, C3
BBITIOJIHATE MEQHIIHHCKHE | MPOLIECCOB TIPH  BBIMIOJHEHHH MOJIEKYIIAPHO- | JLIs rp oMexy TouHOoH aTrecTaliii: KB, T3
nabopaTopHbIe OHONOTHYECKHX, MOJIEKY JIAPHO-TeHETHUYECKHX H
HCCJIENOBaHHA C | LHTOT€HETHYECKHX J1a00opaTOPHbIX HCCIIEOBAHHIA
HCI10J1b3 OBaHHEM YMeeT: BBLITTOJIHATE MOJIEKY JIiApHO- | A Tekyumero koHTponda: KB, [, C3
MEJTHLIMHCKHX H3JIE/HH | OHOJIOMHYECKHE, MOJIEKY JIAPpHO-TeHeTHYeckHe H | J[Js rmp oMeKy TouHoi aTrecTaipH: KB, T3
A HAarHOCTHKH In VILro, | [HTOreHeTHYeCKHe JabopaTopHblE HCCIeqOBaHH:A
TEXHOJIOTHY EC KHX C HCIIONB30BaHHEM MEHIIHHCKHX H3JIENHA A

TpebyeTca CIIEL[HAJIBHO | KOTOPBIX TpebyeTca CIEL[HAJIBHO

T10/IrOTOBJIEHHBIH O OTOBJIEHHBIH TIEPC OHAJ

Tep COHaI

ITK-6.3. AHaIH3HPYET | 3HAET: TP HHLHITEI (popmymHp oBaHHs | JIna Tekymero koutpona: KB, JI, C3
PE3YIbTATLI H | TabopaTopHbIX  3aK/IIOYEHHI  MOJEKyIApHOo- | JJs rmp oMexKy TouHoi aTtrecTaipi: KB, T3
(hopMyHPYET OHONOTHYECKHX, MOJIEKY JIAPHO-TeHETHUECKHX H

nabopaTopHOE LIHTOT€HE THYE CKHX J1a00PaTOPHBIX HCCIIEN0BaHHIA

3aKJII0Y EHHE XHMHKO- | YMEeT: aHaJIM3HPOBaTh PE3YIIbTATHI H | Jna rexyuero koHtponda: KB, [, C3

MHK] OCKOITHY ECKHX, (opMyHipoBaTh  JabopaTopHoe  3akimodeHHe | J[ma rpomexyTodHoil aTrecTaiu: KB, T3
reMaTOJIOMHYE CKHX, MOJIEKY JIAPHO-OHOJIOTHYECKHX, MOJIEKY JIAPHO-

LIHTOJIOTHYE CKHX, reHETHY€CKHX H LIHTOr €HETHYECKHX

OHOXHMHUYECKHX, nabopaTopHBIX HCCIeq0BaHH

KOaryJIOrHYECKHX,

HMMYHOJIOTHYEC KHX,

HMMYHOTEMaTOJI0 THIECKH

X, XHMHKO-

TOKCHKOJIOTHYECKHX,
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MOJIEKY JIIPHO-
OHOJIOTHYECKHX,

reéHEeTHY eCKHX,

MHKP 00HOIOTHYECKHX,
Iap a3HTOJIOTHY €CKHX
BHPY C OJIOTHYEC KHX
HCCIIeqOBaHHHA

H

KB — xoumponstsie gonpocst, P —memst pe pepamos, C3- cumyajtiontsie 3a0adii, [ — memsl ONA OOKIAO0E6

2. OpraHmsanus TeKyInero KOHTpoJis

HanmeHOBAHHE
No HaumeHOBAHHe TeMBbI (pAa3/aesia) Ko KOHTP OJIHP YeMOI'0 HHAHKAT Op A ST
n/'m | JHCHHIJIHHBI KOMIIeTe HI{H H
CpeacTBA
1. Paznen 1. MeTos! KilaccHYecKOH OIIK-1.2, OIIK-1.3, OIIK-2.2, OIIK-2.3, OIIK-6.1, |KB, C3
IHTOr€eHETHYECKOH JHarHOCTHKH OI'IK-7.3, IIK-6.1, IIK-6.2, IIK-6.3
2. Pasznen 2. XpomocoMHbIe DOIE3HH. VK-1.1, VK-1.2, OIIK-1.2, OIIK-2.2, OIIK-2.3, KB, 1
IIpodHnakTHKa XpoMOCOMHOKH OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-7.3, IIK-4.1,
T1aTOJIOTHH. IIK4.2, ITK-4.3, IIK-6.3
3. Pasznen 3. MonekymapHo-0HonorHueckHe | OITK-1.2, OIIK-2.2, OIIK-2.3, OIIK-5.3, OIIK-6.1, |[KB, C3
H MOJIEKY JIAPHO-NeHETHYE CKHE METO/IbI OIIK-6.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3,
HCCIIeq0BaHHA. IIK4.1, IIK-4.2, IIK-4.3, IIK-5.1, IIK-5.2, IIK-5.3,
IIK-5.4,IIK-6.1, IIK-6.2, IIK-6.3
4. Paznen 4. CoBpemMeHHbIE VK-1.1, VK-1.2, OIIK-1.2, OIIK-1.3, OIIK-2.2, KB, 1
BbICOKOTEXHOJIOMHYHbIE METO/IbI OIIK-2.3, OIIK-5.3, OIIK-6.1, OIIK-6.2, OIIK-7.3,
HCCIIeloBaHHA reHoMa H UX rpHMeHeHHe | OIIK-8.1, OIIK-8.2, OIIK-8.3, ITK-4.1, I1K-4.2,
B MEJHLIMHCKOH ITp aKTHKE. IIK4.3, IIK-5.1, IIK-5.2, IIK-5.3, IIK-5.4, IIK-6.1,
IIK-6.2, IIK-6.3

KB — xonmponsusie eonpocwt, P — memut pechepamos, /[ —memwt 013 0oxnaooe

3. q’ﬂpMﬂ HpﬂMEH’I}'Tﬂ‘IHDﬁ ATTECTAIINN ITO JUCITHIIJINHE — 34'CT.

4. DTansl NMPOBEACHHA NMPOMCEIRYT OYHOH aTTecTalHu:

T AnbI

Bujg zananua

Onenounbie |IIpoBepsieMble HHIHKAT OPbI
MATePHAJIbI | KOMIIET e HI{H i

1 CobecenoBaHHe KB VK-1.1, VK-1.2, OIIK-1.2, OIIK-1.3, OIIK-2.2, OIIK-2.3, OIIK-5.3,
OIIK-6.1, OIIK-6.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, IIK4.1,
ITK-4.2, ITIK-4.3, ITK-5.1, IIK-5.2, IIK-5.3, IIK-5.4, IIK-6.1, IIK-6.2, I IK-
6.3

2 TecTHp OBaHHE T3 OIIK-2.2, OIIK-2.3, OIIK-5.3, OIIK-6.1, OIIK-6.3, OIIK-7.3, OIIK-8.1,

OIIK-8.2, OIIK-8.3, ITK-4.1, ITK-4.2, IIK-4.3, ITK-5.1, ITK-5.2, IIK-5.3,
ITK-5.4, IIK-6.1, ITK-6.2, ITK-6.3

KB — xonmponvHuvle eonpocul, 1.3 — mecmoevle 3a0arnusa

S. Kpurepun oneHHBAHHMSA 32JAHHH IPOMEKYTOYHOH ATTECT AIIHH:

Bujg zaganua

«He 3auTeHno»

«3aUTeHO»

CoOeceoBaHHE IO
KOHTPOJIbHBIM
BOIP OC aM

IImeet pparMeHTapHbIE, HE CHCTEMATH3HPOBaHHBIE
3HAHHA I10 TP €IMETY.

Henp aBribHOE HCIT0JIb3 OBaHHE OCHOBHBIX
Hay YHBIX TTOHATHI H TEpMHHOB.

MHoKec TBEHHBIE, CYIeCTBEHHbIE OIIHOKH. OTBETE
Ha BOITP OChI.

OTCYTCTBHE  OTBETOB  Ha  JIOTIOJHHTEIbHBIE

meeT riay0oKHE, CHCTEMaTH3HPOBaHHbIE
3HAaHHA [0 MpeaMeTy. JlaeT deTkHe H
pa3BEPHYTbIE€ OTBETHI Ha BOITP OChI.

JIeMOHCTpPHPYET 3HaHHE  B3aHMOCBA3H
OCHOBHBIX IMOHATHH JHCIHIUTHHBI.

JleMOHCTPHpPYET crrocoOHOCTh
MPHMEHEHHA  IIOJYYEHHBIX 3HAHHH Ha
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BOITPOCHI. TP aKTHEKC.

TecTHpoOBaAHHE

Menee 70%o ripaBHIBHBIX OTBETOB

He meHee 71%0 ripaBHIBHBIX OTBETOB

Kpurepun onleHHBAaHHSA Pe3yJabTaTa MPOMEKYTOTHOH ATTeCT AIHH:

«3aUTeHO» — IIPH YCIIOBHIT IIOJIOAKHTCIIBHBIX PE3YIIBTATOB Ha 1:, 2 ATare.

«He 3auteHO» — ITPH HAJITHYHIT OJHOI'O HIIH Oorree HEYIOBIICTBOPHTCJIbHBIX PC3YIIBTATOB.

OLHEHOYHLIE CPEACTBA /UIA TEKYHIEI O KOHTPOJIA

Ko HTPOJIbHbIE€ BOIIPOCHI

IIporepsaemMbie
Ne KB KOHTpOJILHBII BOIIPOC HHIHKATOPLI
KOMIIETEeHIHH
KapuoTHn 4yelioBeka: onpenejeHue.
OTaJIOH OTBETA:

I KapHOTHIT — COBOKYITHOCTE IIPH3HAKOR (UICIIO, pa3Meprl, ¢opMa H T. [I.) IIOJTHOTO YK-1.1, YK-1.2,
Habopa XpoMOCOM, ITPHCVYINAA KIeTKaM JaHHOro OHoJIOrHyeckoro BHAa (Bumoroil | OIIK-1.2, OITK-2.3
KApHOTHII), JAHHOr' O OpraHm3Ma (HHIHBHAYAIBHEIN KAPHOTHIL) IIH JIHHIH (KIOHA)

KIIETOK.
Ne KB KOHTPOJILHBIH BOIIPOC Hpozepsieme1e
KOMIIeTeHIHH
IluTOoreHeTHKa - 3HAUeHHe B MeJHI[HHE.
OTAaJOH OTBETA:
SHAEHIe ] YK-1.1, YK-1.2,

2 Bolb1I0e YHCIIO HAcHeICTBEHHEBIX OOlIe3He  H IIOPOKOB PA3BHTHA Y YeIIOBEKA OIK-1.2. OMK.2 3
00y CIIOBIEHO H3MEHEHHEM CTPOEHHA XPOMOCOM. I]HTOreHeTHUECKHE HCCTIeOBAHILT o '
HCITONB3YIOTCA A JHATHOCTHKH HACIIE ICTBE HHBIX H ITPHOOpeTe HHBIX
3a00JeBaHMi, O0YCIOBIEHHBIX XPOMOCOMHBIMH aHOMAJIIIMH.

Ne KB KOHTpOJILHBII BONIPOC Iposepsiembre
KOMIIETeHIHH
IToHsATH e MOJTHMOP(PH3Ma XPOMOCOM, 0DIIasg XapaKTepHCTHKA.
OTAaJOH OTBETA:
[TommMopdH3M- HOpMAaIbHAA H3MEHUHBOCTh XPOMOCOM Habopa, KoTopasd
3aKIIFOUAETCA B PA3IHUIAX MEAKTY TOMOIOTHYHBIMH XPOMOCOMAMH IT0 OT/IEIEHEIM VK11 VK-1.2

3 cerMeHTaM, paiioHaM H Jake LEeIsIM IeyaM. K mommop(HEIM BapHaHTaM OITK -1 2" OIK _2’3
OTHOCAT TaKHe H3MEHEHHSI XPOMOCOM, KOTOPhIE COXPAHIIOTCH B IIPOI[ECCE " '
OHTOr€He3a, CTAa0IIBHO HACIeYIOTCA IIPH MHTOTHUECKOM JeII€HHH KIeTKH H
IepeJarTcd KaK IMPOCTOH MEH IEIEBCKII IIPH3HAK OT POJHTENEH K JeTAM, He
OKa3bIBad BIIAHILA HA ()EHOTHII.

Ne KB KOHTPOJILHBIH BOIIPOC Hposepsembie
KOMIIeTeHIHH
CTpoeHHe XpOMOCOM C AAPHINIKO000pa3yOIMHMH PaiioHaMH.
4 | 2ranoH oIBeta. OIIK-1.2, OTK-2.3

SIOP mpHCYTCTBYIOT HAa aKPOIEHTPHUECKHX XpoMocoMax rpymi D (13-15) u G (21-
22). [TeHTpOMepHELT 03H I aKporeHTpHye cCKiX XpoMocoMm pl1.1-q11(.1) oGpazoBan
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anb(a-carermTHOI JIHK. Baug pl 1.2 akpoIle HTpHUeCKHX XPOMOCOM 00pa3oBaH
KIACCHUYECKHMH caTe/utnTaMH H [-caremmmrHoi JJHK. Baxg pl2
aKpPOIeHTPHUeCKIX XpoMocoM oOpa3oraH p/IHK (5,85 PHK, 28S PHK u 18S PHK)
" [-carermmitHoi JJHK. B3H pl3 akpolleHTpHUYECKHX XPpOMOCOM o0pa3oBaH [3-
carentuTHOH /IHK, caremmmutHoM /JIHK I Kmacca, Terome pHEIM ITOBTOPOM.

Ne KB KOHTpPOJILHBIH BONPOC lposepsiemble
KOMIIeTeHIIHH
MeToauuyecKHe acleKThl IHTOTeHEeTHYECKOr0 aHaJIM3a NpH o0HapyKeH HH
HDJIHMD[)(I)HDI‘.D BapHaHTA. OITK-1.3, OIIK-2.2,
TAIOH OTEETa OIIK-6.1, OIK-6.2,
1. O03aTenbHOE HCIIOIb30BaHHE He 00XO0MHMEIX MeTOOB TH(depeHIHATLHOT O H OMK-6.3. OK-8 1

3 H30MpPaTEIbHOI O OKPAIIHBAHN XPOMOCOM OITK-8.2. OITK-8.3.
2. KapHOTHITHPOBAHHE POACTBEHHHKOR [IK-5.1, IK-ITK-5.2.
3. ComocTaBlIeHHE ¢ KITHHHYECKHMH ITPOABIIE HILMI

ITK-5.3, TIK-5.4
4. ITprmmenenme MeTogoB FISH, aCGH
5. Hcrionp30BaHHe CTAH JAPTHBIX CHMBOJIOB H (JOPMEI 3aIHCH BapPHAHTOR
Ne KB KOHTpOJIBHEIH BONPOC lposepsiembre
KOMIIeTEHIIHH
Terpamiongnu: onHCAHHE THIOB, IPHYHHLI BO3HHKHOBEHHA.
OTalIOH OTBETA:

6 TeTparuroHAIA - IPHCYTCTBHE B KAPHOTHIIE YETHIPeX TaIUIOH THBIX HAa00POB OIK-1.2. ONK-2 3
XpoMocoM. TeTpalUIOHJH I — JIeTanbHasd MyTallHd Ha OpTaHH3MeHHOM VPOBHE - "
TeTPAIUIOHIHBIE SMOPHOHEI A0OPTHPYIOTCA B IIEPBOM TPHMECTPe. MeXaHH3MBbI
BO3HHKHOBEHHS TETPAIUTO/IHH: HapyIIeHHe MHTOTHYECKHX Jlele il 67IacTOME POB.

Ne KB KOHTpOJBHEIH BONPOC lposepsiembre
KOMIIeTeHIIHH
O0Imas XapakTepHCTHKA I eHOMHBIX My Tal[Hil.
OTAalIOH OTBETA:
['eHOMHBIE MYTAI[HH — 3TO H3MEHEHIE UICIA OTHAEIbHBIX XPOMOCOM (aHEYIUTOHTIH )

7 IUTH YBEIIMUEHHE XPOMOCOMHOTO Habopa (TIOMILIOHHH ). I1oMIIUTOHIIHH — OIIK-1.2, OIIK-2.3
TeHOMHBIE MYTAI[HH, CBI3aHHEBIE C YBEIHYEHHEM XPOMOCOMHOTO Habopa, KpaTHoe
TalIONTHOMY. BEIIENAROT [IBa BapHAHTA ITOHIUIOH I, TPIIUIOH A (3n=69) H
TeTparutonag (4n=92).

Ne KB KOHTpOJBHEIH BONPOC HpoBepstembie
KOMIIeTeHIIHH
XapaKTepHCTHKA aHeYILJIOHJHH.
OTalIOH OTBETA:
AHEe YIDIOHHH - TeHOMHEIE MYTAI[HH, CBA3aHHEIE C H3MEHEHIEe UHCIa OTAebHBIX
8 XpOMOCOM, HeKpaTHbIe TaronaHoMy. [Tprivep: TprcoMiH (2n+1=47) - Hamume OIIK-1.2, OIIK-2.3

JOTIOJIHH TEIb HOI T'OMOJIOTHYHOH XPOMOCOMEI (CHHIPOM JlayHa: TPHCOMHA
XpoMOCOMEI 2 1; cuHapoM ITaTay, TpHCOMHSI XpOMOCOMEIL 13).
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IIpoBepsaeMEIe

Ne KB KOHTpOJBHEIH BONPOC
KOMIIeTeHIIHH
Ob1mas XxapakTepUCTHK A XPOMOCOMHBIX MyTallHii.
OTAIOH OTBeTA:
XPOMOCOMHEIE MYTAI[HH — 3TO CTPYKTYPHBIE H3MEHEHHT OTJIEIEHEIX XPOMOCOM,
9 OBIBAIOT ABYX BH/OB. MEXXPOMOCOMHEIE H BHYTPHXPOMOCOMHEIE IT€PECTPOIIKH. OITK-1.2. OIK-2 3
Cpe JH MeKXPOMOCOMHEIX ITePEeCTPOEK BEIJIENAIOT: TPAHCIOKAIHH H HHCEPIHH, "
Cpe I BHYTPHXPOMOCOMHEIX - JIETEINHH, HHBEPCHH, TYIUTHKAI[HH, H30XPOMOCOMEL,
KONEI[EBEIE XPOMOCOMEI, MAPKEPHEIE XPOMOCOMEL.
Ne KB KOoHTpOJBHEBIH BONPOC lposepsiembre
KOMIIeTeHIIHH
PelnpoKHbIe TPAHCJIOKAIIHH: olpeJeJieHHe, YacTOTa BCTPe4aeMOCTH, BH/IbI.
OTAalIOH OTBETA:
PeIirpoKHEIE TPAHCIOKAI[HH (t) — B3aMHBIT 0OMeH (hparMeHTaMH MeKTy TBYMI

10 OIIK-1.2, OIIK-2.3
1w Oollee HETOMOIOTHUHEIMH XpoMocoMaMH. [TpumMepHo 1 yemoBek m3 500-625
ABIIIETCS HOCHTEIEM PEeIHIIPOKHON TpaHcIoKalui. I3MeHeHHad XpoMocoMa
HAa3bIBAETCA JIepHBATHOI (der).

Ne KB KOHTpPOJILHBIHA BONPOC lIposepsiembre
KOMIIeTCHITHH
Po0epTCOHOBCKHE TPAHCJOKANNH: onpeaeeHHe, 4acTOTa BCTPeYaeMOCTH.
OTalOH OTBETA:

11 PobGeprcoHOBCKHe TpaHcioKarpH (der) mimt (rob)- meHTpHueckoe BoccoemmHenme q- | OITK-1.2, OITK-2.3
IDIeY [BYX aKPOIEHTPHUECKHX XpPOoMOCOM. YHCIO XpOMOCOM B KapHOTHIIE
YMeHBIAETCA Ha OJHY. HacToTa BCTPeYaeMOCTH cocTaBIsgeT 1 Ha 800-1230.

Ne KB KOHTpPOJILHBIHA BONPOC lposepsiemb1e
KOMIIeTeHIIHH
BHYTpHXpPOMOCOMHEIE MePEeCTPONKH: JeJIel[HH H OYILTHKAIIHH - ollpeJeieHne,
MeXaHH3M 00pa30BaHHUAA.
OTAIOH OTBETA:

2 Hemerng (del) — yrpara 4acTH XpOMOCOMEI (TepMHHAIBHEIE H HHTEPC THIHAIBLHEIE). OMK-1 2. OMK.2 3
Jymomkarmpu (dup)— yIBOEHIE YacTH XPOMOCOMEBI. K emeraM H IyIUTHKAI[AM ’
IIPHBOHT HeallleIbHAd TOMOJIOTHYHAA PeKOMOHHAIMA XPOMOCOM. BOIBIIHHCTBO
JeJIEIHIT H OYIUTHKAIHH BO3SHHKAIT B MEHO3€e.

Ne KB KOHTpOJBHBIH BONPOC lpoepsiembre
KOMIIeTEHIIHH
XapaKTepHCTHKA CeTMeHTHRIX QY INTHKAIIHH.
OTalOH OTBETA:
13 CerMeHTHBIE AYIUIHKAI[HH - 3TO PaioOH-CIeIH(HUHEIE, TOBONLHO KPVIHBIE OIOKH OIIK-1.2, OIIK-2.3

JJHK pasmepoMm ot 10 mo 300 T.IL.H., HMEIINe BBICOKYIH) CTelleHb (95-97%)
HIEHTHYHOCTH HYKIEOTHIHBIX ITOCIEOBATEMFHOCTEH. OHH MOI'YT BKIIOUATh Kak
VHIKAIIb HBIE ITOCIIEeJOBATETLHOCTH I'€HOB, TaK M BEICOKO-KOITHITHEIE TTOBTOPRI JJHK.
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IIpoBepsaeMEIe

Ne KB KOHTpOJBHEIH BONPOC
KOMIIeTeH ITHH
BHYTPHXpPOMOCOMHBIE IEPECTPOIIKH: HHBEPCHH - Ol peJie/ieHHe, YaCTOoTA.
OTAIOH OTBeTA:
HBepcHd (1nv) — ImepeBOpoT ¢parMeHTa XpoMocoMel Ha 180 rpagycoB. YacToTa OMK-12 OMK-13
BCTPEUAEMOCTH IIEPHIIEHTPHUEeCKHX HHBepcHIl cocTtaBmaer 0.12% - 0.7%; OHK-ﬁ 3 K4 1 '
14 napaneHTpHueckux - 0.1% -0.5%. IIpH mepHIeHTPHUYeCKOH HHBEPCHH BO3HHKAKOT K 4 2 HK- 43 HI{-
IIBa pa3phIBa B Pa3HBIX IUIeYaX OJHOH XPOMOCOMEI H I[eHTPAIbHBII XPOMOCOMHBIT " 6.3 ’
CETMEHT IlepeBOpauHBaeTCAd BOKPYT CBOeil ocH. [IpH IapaneHTPHYeCKOH HHBEPCHH
TOYKa pa3phlBa JOKAIH30BAHA B IIpefelax OJHOTO IUleya H IIPH 3TOM He
3aTparuBaeTCcsa IeHT PoMepa.
Ne KB KOHTpOJBHBIH BONPOC Hposepstembie
KOMIeTeH ITHH
BHYTPHXPOMOCOMHLI€E MEPECTPOIKH: H30XPOMOCOMBI, KOJIbIIEBbIE XPOMOCOMBI.
OTalOH OTBETA:
30xpomocoma (1) — MeTaleHTPHYeCKad XPOMOCOMA C TeHeTHYECKH HIeHTHYHBIMI
IUTeYaMH (MOHO- HIIH JHIleHTpHUYecKasd, 1dic). B oCHOBHOM () OPMHPYIOTCS B Melio3e.
15 KOIBIeBbIE XPOMOCOMEI (1) —IIPEACTABIAROT COOOI OJIHHOUHEIE (peke — JIBOIHEIE) OIIK-1.2, OIIK-2.3
3aMKHYTBIE KOJIbI[Aa C OJHOH HIH [BYMA I[eHTpoMepaMH (MOHO- HIIH
THIEHTPHYECKHEe, COOTBETCTBEHHO), O0Pa3yIOTCA IPH yIpaTe O0O0eHX TeTOMEPHBIX
VYACTKOB OJTHOI XPOMOCOMEI H BOCCO€HHEHHH OTKPHITHIX KOHI[OB ¢ 00pa30BaHIEM
KOJBIIA.
Ne KB KOHTpOJBHEIH BONPOC lposepsiembre
KOMIIeTeH IIHH
OCHOBHBIE XapaKTePHCTHKH MAPKePHBIX XPOMOCOM.
TAIIOH OTBeTa. OIK-1.2, OTK-1.3,
MapkepHEIMH (Imar) IIPHHATO HA3BIBaTh aHOMAIbHBIE, HEHIEHTH(HIHPYEMEIE C OIK.2 3 [TK-4. 1
16 IIOMOIIEF0 METOAOB AH(P(EPEHI[HATEHOIO OKPAIHBAHHA XPOMOCOMEI, KOTOPEIE IIO K 4 2 HK- 13 HI{-
pasMepaM PaBHEI HIIH HE ITIPEBBIIAIOT PasMeEPHI XpoMOCOMEI 20 HAa OJTHOH H TOH XKe o 6.3 -
MeTadazHoN IUTacTHHKEe. MapKepHbIe XPOMOCOMEI - Pe3ylIbTaT Kak BHYTPH-, TaKk H '
MeKXPOMOCOMHEIX ITEPECTPOEK.
Ne KB KOHTpOJBHEIH BONPOC lpoepsiembre
KOMIIeTeH IIHH
Mo3zaunusM XpoMoCcoM: onpenesieHne, BHAbl.
OTalIOH OTBETA:
C TOUKH 3peHHS IHTOTEHETHKH ITO]] MO3AHI[H3MOM IIOHHMAIT COUETAHHE B TKAHAX YK-1.1, YK-1.2,
17 yelloBeKa KIIETOUHBIX JIHHHII C pa3MHUHBEIM XPOMOCOMHBIM Habopom. Mozammsm | OIIK-1.2, OITK-1.3,
ObIBaeT: HCTHHHBII (TeHepPAI30BAHHENI) - KIOHH KIETOK C HOPMAalbHBIM H OIIK-2.3, IIK-6.3
AHOMATBHBIM KAPHOTHIIOM ITPEJICTABIIEHEI BO BCEX TKAHIX, OTPAHIYEHHBIH - KIOHBI
KIIETOK C AaHOMAIIBHBIM KapHOTHIIOM IIPEJICTARIEHbI TONBKO B HEKOTOPBIX TKAHAX.
Ne KB KOHTpOJBHBIH BONPOC lpoepsiembre
KOMIeTeH IIHH
18 Tunel 0dpa3noB A5 NpPoReJeHHs HHUTOreHeTHYeCKOM IpeHaTa/lIbHOIl I[IK-4.1, IIK-4.2, 11K -

JHArHOCTHRKH.

4.3, TIK-6.1, TIK-6.2
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OTaloH OTBETA:

B KkadecTBe o0O0pa3loB [Id IIPOBEIEHHS IHTOrE€HEeTHYECKOH IIpeHaTalbHOI
JIHArHOCTHKH MOTYT OBITH HCITONB30BAHBI. OOPa3Ibl AMHHOTHUECKOH KHJIKOCTH,
BOPCHHYATOI 0 XOPHOHA, IUTAIlEHTEI, ITYIIOBHHHOH KPOBH IDIOIA.

Ne KB KOHTpPOJIBLHBIA BONPOC lpoepsiembre
KOMIOeTeHIIHH
THnel 00pa3noB A1 NpoBeJeHHA KAPHOTHIHPOBAHUA NPH HCCIeJ0BAHHH
KOHCTHTYTHBHOI 0 KapHOTHIIA /1A NAIlHEHTOR H CYNPY KeCKHX map.
19 OTaloH D}';TBETH' : - - . - HE -1 TR-a 2. 10
' 4.3, T1IK-6.1, IIK-6.2
T oGpasia - mepudepue ckad KPoBb, GHOPOOIACTEI.
Ne KB KOHTpOJBHBIH BONPOC lpoepsiembre
KOMIOeTeHIIHH
KapuoTHnuporaHue: onpeaejieHne, OCHOBHbIE ITallkbl.
OTalOH OTBETA:
KapHoTHIIIpOBAHIE - OIIpeJeleHHe UHCIa H aHaTH3 CTPYKTYPHl MHTOTHUECKHX
XpOMOCOM C HCIIOIB30BaHHEM JHPdepeHIHATPHOH OKPAacKH, ITO3BOJIAROIIEIT
HIEHTH(HIFPOBATE BCE XPOMOCOMEI Habopa. OTalkl IHTOT €eHEeTHYECKOIl OIIK-1.2, OITK-7.3,
20 JTHArHOCTHKH (KAPHOTHILIPOBAHHA): [IK-4.1. TIK-4.2, TIK-
1. ITomyueHIe MaTe pHAIa HCCIeJOBAHH 1 43 TIK-6.2. TIK-6.3
2. [IpuroToRIeHHE IIperapaToR MeTada3sHbIX XPOMOCOM H HHTepa3HEIX AIep o o '
3. JuddepeHninanbHOoe OKpallBaHHEe H aHATH3 IIOMYYEHHBIX IIperapaToB -
KapHOTHITHPOBAHIE (B cIIyuyae He O0OXOHMOCTH YTOUHAROIAA JHATHOCTHKA)
4. 3ammucy pe3ylIbTaToB KAPHOTHIMPOBAHHA (OTBET)
5. XpaHeHHe IIPenapaToB, IMTOTYYeHHBIX CHHMKOB MeTadas, CYCIIEH3HI].
Ne KB KOHTPOJILHBINA BONPOC lposepsiembre
KOMIOEeTeHIIHH
IIpaBHJIa MOJIYUeHHA MaTepHaJIa I KapHOTHIHPOB aH HA.
OTalOH OTBETA:
KpoBs Ha aHanH3 AONKHA ORITH B34ATA B JIeHb IIOCTAHOBKH KYIBTYPHI B BAKYTEITHED C
TeIIapHHOM,
MarepHan XOpHOHA JOMKEH OBITh AOCTABIEH B Ta0OPATOPHIO B (PH3HOIOTHYECKOM OMK-73. [IK-4.1
91 PacTBOpPE B TE€UEHHIH HECKOIBKHX YaCOB ITOCIIE IIOTYyUEHH T, [IK -4 2. TIK-4.3. TIK -
HeoOxoauMa ToOUHAA MApKHPOBKA KaKAOT0 00pasIna; 53 TIK-6.1. TTK-6.2
BeneHne XypHala yuyeTa IocTyImBInero martepHana (@HUO, pmara, maHHEIE © o o '
MaTepHale, 1a0. HHIEKC H TX),
XpaHeHHe IIOCTYIIHBIIETO MaTepHala H €Tr0o YIHIH3aIHd B COOTBETCTBHH C
YCTAHOBIEHHBIMH IIPABIIAMH PA0OTEI ¢ OHOIOrHYeCKHM MaTePHATIOM.
Ne KB KOHTPOJILHBINA BONPOC HpoBepsemble
KOMHOEeTeHIIHH
MeToabl HIPHT OTORJIEHHA NIpenapaToR MeTada3zHBIX XPOMOCOM Y€JI0B KA. OIIK-7.3,1IK-4.1,
22 AJNITOPHTM aHAJIH3Aa NIPH PYTHHHOM OKPALIHBEaHHH NpenapaTor MeTada3zHbBIX 1IK-4 .2, IIK-4.3, IIK-

XpoOMOCOM HEJTIOBERKA

5.3, 11K-6.1, IIK-6.2
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OTaloH OTBETA:

[IpsAMEIE H HEITPAMEIE MeTOIEI ITPHT OTOBIIEHI A IPeapaTroR MeTada3HeIX XPOMOCOM:
* Bo3/1eiiCTBHE KOIXHIHHOM

* | IroTOHH A

* DUKCAIHA KIIETOUHOH CYCIIEH3HH

* [IpHTrOTORIEHHE IIPEIIapaToB MeTada3sHEIX XPOMOCOM (HaHeCeHIHe MaTepHala Ha
CTEKIIO)

* Bce KyIBTYPHL JOJLKHEI CTABHTCA B ITapaiIeIH.

AJTOPHTM aHAMH3a IIPH PYTHHHOM OKpPAaIIlHBaHHH:

* IOCUHTATh OOIIee UICIO XPOMOCOM,

* IPOAHAIIM3HPOBATh MOP(OIOTHI XPOMOCOM,

* YETKO OIIpe e IF0TCA XPOMOCOMEI IPpyIOEI A, B, 9, 16, Y, nHorma 17 u 18;

* IOITHMOP(HEIE BAPHAHTEI,

* ACCOIHAIHA P-IUIeY aKPOI[EHTPHUECKIX XPOMOCOM

Ne KB KOHTpPOJIBLHBIA BONPOC HpoBepsiemble
KOMIIeTeHIIHH
OCHOBHBIE TPeOOBaHHUA K 0TOOpPY MeTa(a3zHbIX IJIACTHHOK 18 aHAJIH3A.
OTalOH OTBETA:
* [[eTbHOCTh MeTaga3HOi ITIaCTHHKH OIIK-7.3, [IK-4.1,
23 . oTC 5 3 IIK-4 .2, IIK-4.3, TIK -
YTCTBHE IUIH HEOOIBIIOE YHCIIO B3aHMHEIX HATOKEHHIH XPOMOCOM, 5.3 TIK-6.1, TIK-6.2
* CpeTHAA CTEIIeHb KOHJAEHCAI[HH XPOMOCOM,
* 000CcOo0IeHHOCTE MeTad)a3HEIX ITIACTHHOK IPYT OT IPVra.
Ne KB KOHTpOJBHBIH BONPOC lposepsiembre
KOMIIeTeHIIHH
TpebGoBaHHA K ONHCAHHIO Pe3yJbTaTa XPOMOCOMHOT 0 HCCJIeI0BAHHA MeTOI0M
KapHOTHI HPOBAHNAL.
OTAalIOH OTBETA:
* HopMaThHEI HITH aHOMATRHEN KapHOTHII
* ICHOE YKa3aHIe, UTO BEIABIEHA XPOMOCOMHASL aHOMAIHA C 3aKIIFOUEHHEM O ITIK-4.1, IIK-4.2, 11K -
24 cOaTaHCHPOBAHHOCTH HIH HeCOATaHCHPOBAHHOCTH KapHOTHIIA, 4.3, TIK-5.3, TIK-6.1,
* HazpaHue cuHpoma, 00Ie3HH (€CIH €CTh ), CBA3aHHOIO ¢ 0OHAPYKEHHOIT ITK-6.3
MyTaIHen
* PexOMeHTAIHH 14 00CIeIoBaHHA BO3MOKHBIX HOCHTEIEH aHOMAIIH, HAUIHAaig C
OMIAKAIIIINX POACTBEHHIKOB, H HEOOX OTHMOCTH MEHKO-TE HETHUECKOIO
KOH CYIIb THPOBAHH
Ne KB KOHTpOJBHEIH BONPOC HposepsieMble
KOMIIeTeHIIHH
OCHOBHBIE€ M€TO/IbI MOJIEKYJISAPHOH ITHTOr €eHETHKH.
OTAalIOH OTBETA:
1) ¢roopectieHTHAA 1n situ ruGpuam3anid (FISH )
2) CpaBHHTENsHAd TeHOMHAs THOpH3anud (CGH) OTK-5.3. TIK-4.1
)5 3) UnIoBsle TeXHOIOTHH [IK 4 2. TIK-4.3. TIK -

4) KoHkKypeHTHad THOpHmH3anud 1in situ aByX reHoMHEIX JIHK-OGHOmIoTek
(aHam3HpPyeMOil H pedepeHCHOi), B3ATHIX B ASKBHMONAPHBIX KOIHYECTBAX H
MEUEHHBIX Pa3HbIMH (PIyOpOXpOMAMH, HA HOPMAIbHBIX MeTa(a3sHbIX IIIACTHHEAX
3nopororo HHAHBHAA (CGH) mwin Ha JTHK -mukpounmiax (a-CGH).

5) MonekyngpHoe KapHOTHIIHPOBAHHE OYEHh BERICOKOIO pa3spellleHHI C ITOMOIIBIO

5.3, IIK-6.1, TIK-6.2
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CMHHHYHEIX ITOJOMODP quI SMOB

Ne KB KOHTPpOJILHBII BOIIPOC lposepsiembre
KOMIIETEeHI[HH
ITlouaTHE XpOMATHHA. BHALI XpOMATHHA.
DTaJIOH OTBETA:
XPpOMATHH — 3TO BEIIeCTBO XPOMOCOM, IIpejicTaBIArolnee coboil xomviuiekc JJHK,
26 | Oemxon 1 PHK. OIIK-1.2, OIIK-2.3
OYXPOMATHH - YUACTKH XPOMATHHA, 19 KOTOPEIX XapaKTepeH I[HKI KOHJAeHCAaIHH-
JEKOHJIEHCAIIHH B KIETOUHOM I[HKIe. XapaKTepPH3yeTCd BBICOKOH IUTOTHOCTBIO
T'€HOB, TPAHCKPHINHOHHON aKTHBHOCTERIO.
['eTepoxpoMAaTHH - YYacTKH XPOMATHHA, HaXOJAIIHecd B KOHJAEHCHPOBAHHOM
(KOMITAKTHOM ) COCTOSHHH HA IMPOTSKEHHH BCETO KIETOYHOT O IHKIIA.
Ne KB KOHTpOJILHBII BOIIPOC lposepsembre
KOMIETeHIHH
MexayHapoaHas HOMEHKJIATYpPa B IHTOreHeTHUecKoH quarHoctuke (ISCN).
OIIK-2.2, OIIK-2.3,
27 OTaloH OTBETA:
. , OIIK-6.1
ISCN - International System for Human Cytogenetic Nomenclature - IpaBHIa
CTAaHJAPTH3HPOBAHHOI'O OIMCAHH I XPOMOCOMHEIX aHOMAJIHIT.
IIpoBepsaemMbie
Ne KB KOHTpOJILHBII BOIIPOC POBED
KOMIETeHIHH
$dopMmy.1a KAapHOTHIIA.
3 ;
@EHHDH ;T;;T;mma BKIIFOUAET B ce0 cIre ee: OIIK-2.2, OLIK-2.3,
a) BIEJIIVIE[}:;L Dﬁp €T UICIIa XPOMOCO A OIIK-6.1, OIIK-6.2,
28 - APOMOEOW, OIIK-6.3, TTK-4.1,
0) 3aIlHCh COUETAHHA ITOIIOBEIX XPOMOCOM (HOPMAIBHBIX 110 CTPOEHHIO ),
1IK-4.2, 1IK-4.3, IIK-
B) CBeJeHHA 00 aHOMAIHH UHCIIA HIH CTPYKTYPhI XPOMOCOM
. . 6.3
Hampmmep: 46,XX KapHOTHII HOPMAIBHBEIH JKeHCKIOl; 46,XY KapHOTHII
HOPMAIhHBIH MY KCKOH.
Ne KB KOHTpOJILHBII BONIPOC Iposepsiembre
KOMIETeHIIHH
dayopecuenTHad in siturndopuguzanua(FISH). IIpuHIHD MeToda H €ro
NpHMeHeHHe.
DTaJIOH OTBETA:
Kinaccnueckmii meron FISH-aHami3a OCHOBAaH Ha THOPHM3AIHH H3BECTHOI IIO
. OIIK-2.2, OIIK-5.3,
HYKIeOTHIHOMY cocTaBy JIHK-TpoOsl ¢ y4acTKOM TeCTHPYeMOil XPOMOCOMEL H C K41 K42 K-
29 IIOCIEOVIOIHM  BBEIABIEHIEM  pe3yiabTara THOpHIM3AIHH 10  MeTKe - - o

(pIIyOpECIIEHTHOMY CHTHAIY B OXHAaeMoM MecTe. OOmacTH mpumeHeHns FISH: 1)
ITpEeHMIUTAHTAI[HOHHAA JHATHOCTHKA Ha OnacToMepax; 2) BEIABIEHI e TPAHCIOKAI[HIT
I[PH OHKOT eMaTOJOTHYECKHX 3a00NeBaHMAX, 3) HOETEKIHA MHKPOJEIIeIHOHHBIX
CHHJIPOMOB

4.3, 11K-5.3, ITIK-6.1,
ITK-6.2
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IIporepsemMbie

Ne KB KOHTpOJIBHEII BONIPOC
KOMIETeHIIHH

CpapHuTelbHasA reHoMHas ruopuamzanusa- CGH.
OTaJIOH OTBETA!

OS¢ PexTHBHEIM MeTOAOM BEIABIEHIA HAPYIIIEHH I OalaHca XPOMOCOMHBIX PailOHOB OIIK-2.2, OIIK-5.3,
30 ABIAETCA CPAaBHHTEIbHAA reHoMHAaA THOpHm3amd. Oaay JJHK-1mpoly moxyyaroT IIK-4.1, 1IK-4.2, IIK-
H3 aHAMH3HPyeMbIX TKaHeH IIAIIeHTa, OPYTYIO- H3 TKaHH 370poBoro goHopa. | 4.3, IIK-5.3,IIK-6.1,
Pa3nmnund B pe3ylIbTarax THOPHIH3AI[HH II0 HHTEHCHBHOCTH (IyOpecIleHIHH [TK-6.2

IIO3BOISAIOT BELABHTH YBeIHUeHHe IUIH YMeHBIIEHHe YHCIa KOIDII XPOMOCOMHEIX
paiioHOB B HCCIE [y eMOM 00pasIie.

TeMbl JOKJIA0B:

1. CrpoeHne H (PYHKITHH XpoMocoM. KapHoTHIT YeToBeKa.

2. IIporoyHas mazepHas IUTOMETPHS. BO3ZMOKHOCTH HCITOIIb30BAHNS B OHKOT€MATOIIOTHH .

3. DaKTOPHI IOBHIIIIEHHOIO PHCKA POXIEHHS TETEH ¢ XPOMOCOMHBIMI OOJIE3H SIMH.

4. XpOMOCOMHOE PeJaKTHPOBAHHE.

5. CHHAPOMEBI ayTOCOMHBIX TPHCOMHI.

0. CHHAPOMBI YaCTHYHBIX aHEYTIIOH THI.

7. Hcriomp3oBaHHE MAacC-CIIEKTPOMETPHH IS JHAarHOCTHKHM MOHOIEHHBIX HACIEACTBEHHBIX
OONE3HEN.

8. HpCIT COMHBIC MCTOABI HCCIICJOBAHIA.

9. CoBpeMmeHHass 1npHOopHasa ©0Oa3a  JIS  IIPOBEJEHHS  MAacCOBOIO  ITapalUIelbHOIO
BBICOKOITPOIIE CCHBHOTO CEKBEHHPOBAHH .

10. PHK cexBeHHpOBaHIE.
CHTyanHOHHBIE 33Ja9H I TEKYIIEro KOHT PoJis

1. IlpoaHammsupyiite MeTadazHyHO IUIACTHHKY H3 KYIBTYphl KpoBH (okpammBaHHe GTG),
HAITHIIHTE (POPMYITY KapHOTHIIA, CAEIAHTe 3aKIIF0YeHHE I10 HCCIIEJOBAHHIO.
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JTAJIOH OTBETAa:
@opMmyna KapHoTHIIa - 46, XY
3aKIIIOUYEHHE - KAPHOTHIT HOPMAJIbHBIH MYKCKO.

2. IlpoaHanmsupyHTe INPeACTAaBIEHHYI) KapHOIPaMMY, 3allHIIHTE (POPMYITY KapHOTHIIA COITIACHO
MeKIYHAPOAHOH ITHTOreHOMHOH HOMeHKIATyphl (ISCN) m 3akimroueHHe MO (pOpMYyle KapHOTHIIA
COITIACHO PEKOMeHAalMsIM I10 OOeCIleYeHHIO KOHTPOIS M HAIAeKHOCTH I[HTOreHETHYECKHX
HCCIIEOBAaHHII.
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ITAJIOH OTBeTa:
DopmyIia KapHOTHIIA -
45, XX, der(13:14)(q10:q10)
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3. IlpoaHamm3upyiire MeTadaszHYIO IUIACTHHKY H3 KVIBTYpPHl KpoBH (okpammBaHHe GTG),
HAITHIIHTE (POPMYITY KapHOTHIIA, CAEIaHTe 3aKIIF0YeHHE TI0 HCCIIeJOBAHHIO.
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JTAJIOH OTBETAa:

Dopmymna kaprorma - 46,XY,t(1;19)(q21:q13.3)

3aKIIOUEeHHE - KapHOTHIT aHOMAJIbHBIH MVKCKOH cOalaHCHPOBAHHBIH, OOHapyKeHa pPelHIIpPOKHAas
TPAHCIIOKAI[H S MEXIY XpoMocoMaMi 1 u 19.

4. 1o nipesioKeHHOH (popMyIle KapHOTHITa HartvImTe 3akmodeHne: 46, XX, t(1;15)(q21;p12)
JTAJIOH OTBETA:
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3aKIIOUYEHHE - KAapPHOTHII aHOMAJIBHBIM JKEHCKHI COalaHCHPOBAaHHBIH, OOHApyKeHa PEIHIIPOKHAS
TPaHCJIOKAIH I MEKIY XpoMocoMaMH 1 u 15.

5. Halignte onmOKy B HaIllMCaHHH (POPMYIIEI HOPMAJIBHOIO KEHCKOIO KapHOTHIIA, ITEPEITHIINTE

MpaBIIIbHYIO popmMymTy: 46 , X X
JTAJIOH OTBETA:
ommOKa 3aKIIIOYaeTcs B HallHCAaHHH (QOpMYIBI ¢ ItpoleilaMH, ITpoOelIoB He JIOIKHO OBITh.

[IpaBHIBbHOE HalTHCaHHE (POPMYIIBI HOPMAIIFHOTO YKeHCKOro KapHoTHITa: 46, XX

OIIEHOYHBIE CPEJICTBA JJI1 IPOMEKYTOYHOM ATTECTAIIIH
TectroBble 3aaHNA IS NPOMEKYTOYHOM AT TeCTAllHH:

ITAJIOHBI (KJIHOYH) IIpoBepseMmbIe

TecToBOE JAJAHHE C 3T AJIOHOM OTBETA
OTBET A KOMIOETEHIIHH

1. BbiOepHTe 0JHH NpABHIILHLIA oTBeT. Hcno/b3oBaHHe a
OTPHIATE/ILHOT0 KOHTPOJIbHOr 0 o0pazna B IIIIP no3e osiseT
a) OLIEHHTh KOHTaMHHaLHio I111P

VE-1.2, TIK-4.1,
b) oOLIEHHTE YYBCTBHTEIBHOCTE [ I[P K4 > K43
¢) oLeHHTh crieliHpHYHOCTh ITITP [T.5 2 IF-61 TK-62
d) oueHHTH 3(pPekTBHOCTE BhifjeneHHA JIHK 13 OHonorueckoro
MaTepHaJsla

2. BblOepHTe 0JHH NP ABHJILHBIA OTBeT. a
MeToa «uu@p op oy 11LIP 310

a) npobneHHe peakiHOHHOH cMecH I[P Ha MHOKECTBO MENKHX
KarieJib, B KOTOPBIX HAET HHIHBHAYaIkHaA peakipid IILIP OITK -2 2, OTIK-5.3,
b) anamms IIL[P B peanbHOM Bpe€MEHH C MOMOIIBIO <«ITH(POBOIDY OTIK-2 1, OIIK-8.2,
MaTeMaTHIecKOH MO elH OIK-&3, [IK-3.1
¢) gerexiA rmpoaykTos I[P B pealbHOM Bp EMEHH € ITOMOII[bIO

LIH(ppoBOH KaMepkl

3. Bbl0epHTe HeCKOJILKO NPABHJILHBLIX OTBETOB. a,b
IIIIP B pealbHOM BpeMeHH B MYJIbTHILTeKCHOM (popMaTe OCHOBAHA
HA

4) HCIOJIB30BaHHH criel[H(HYeCKHX I1ap IpaiiMep 0B K HECKOJIBKHM OITK-1.2, OTIK-2.2,
reHam-MHIIEHAM OITK-5.3, OIIK-8.2,
b) Hcronp3oBaHHH cHcTeMbl TagMan OIIE-8.3

C) HCII0JB30BaHHH CHCTEMbI KpacHTeA Sybgreen
d) HCcIToNb30BaHHH KpacHTENA Op OMHC ThIH 3THIHIA

4, BbIOepHTe HeCKOJILKO NPABHJILHBLIX OTBETOB. a,b
JI7191 mpeXOTBPAIlleHHA H3MeHeHHS 00beMA PeaKIHOHHOKN cMecH B
IIIIP ncmobs3yroT

a) aMIUTH(HKAaTOPhI ¢ TepMOCTAaTHPYeMOH KPBIMKOH V11 O 2

b) mobaBneHHe MHHEpalbHOI'O Macja B MPOOHPKY ¢ p eaKLHOHHOK K43, rﬁ:-ﬁ.s, .62
CMEChIO

¢) poOaBleHHe BocKa B MPOOHPKY ¢ peakLHOHHOH CMeCbIO
d) 3arnedaThiBaHHE ITp 0OHPKH Map aHHOM

5. Aoopeuarypa MAHK o3Hauaer METO/IbI AHAIH3 a
HY KJIEHHOBBIX KHCIIOT OIIK-2.2, OTIK-5.3,

OTReT OITK-8.1

6. BbiOepHTe 0JHH NP ABHILHBIA OTBET. C
OJIHr OHYKJIeOTHAHBIE NP AHMePbI H 30HIbI HCMOJIL3YIOT B MET 011
AHATHOCT HKH

a) HMMYHO(]JTy OpeCcLIEHTHBIH aHaJIH3

IIEK-4.3, IIE-5.1, IIK-6.2
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b) HvMyHO(pepMeHTHbIH aHaH3
¢) TOoJIHMEpPasHad LIETTHAA PeaKi[HA
d) mpoToyHas LUTOQIIY OpHMETPHSA

7. JIOMOJIHHT e Ip e I0KeHHe.
Cexpennposaine JJHK npeacTab/sieT codoli

OIIp €N ENIEHHE
T10CIIENOBAaTENIBHOCTH
HyKIeoTHOoB B JIHK

OIIK-1.2, OIIE-5.3,
OIIK-5.1, OIIK-6.2,

OTReT OITK-6.3
8. J/lomoJIHHTe Ip eJI0KeHHE. JleHaTyp alH10, OTAHT

e -~ 4 g
IIpaB HILHAS MOC/IeJOBAT eJIbHOCTh 3TANOB IHKJIA AMILTH(QHKAIHH Ip aiiMepoB, CHHTE3 %‘;‘1 %‘;;

BKIIOYAET B Ce0st
OTBeT

terH JIHK

IIK-5 3, [IK-6.1, TTK-6.2

9. JIOmMOJIHHT e mpeaJI0:KeHHe.

YEBCIIHUYCHHC THCIIA

IHoa aMmIH(pHKAHe H MOHHMAIOT KormH JIHK
A prxcan OTIK-1.2, OTIK-2.3,
OIIK-5.3
OTBET
10. Bb10epHTe 0JHH NP ABHJILHBIR oTBeT. KOHTAMHHAIIHA 00p A31[0B d
nJis IITIP MoskeT MPHBECTH K
a) JIOKHOOTPHILIATEIBHBIM P €3y IbTaTaM D%‘jfl_lg‘;“
b) HecrneliH(pHUHBIM pe3yabTaTaM ITK-6.1, ITK-6.3
¢) OTCYTCTBHIO pE3yJIbTaTa
d) JIOMKHOITOJIOKHTEIBHBIM Pe3yIIbTaTaM
11. BbiOepHTe 0JHH NP ABHJILHBIA OTBeT. a
BHYTpeHHHI KOHTPOJILHBIH 00pa3el M03B0JISIeT KOHTPOJIHP OB ATh
a) BCE cTagHH aHaJIH3a HYKJIEHHOBBIX KHCIIOT OIIK-7 3, TIK 4.1,
b) BeIZENEHHE HYKIIEHHOBBIX KHCIIOT ITK -4.2 TIK-5.2,
c) CTagHI0 aMIUTH(HKALHH HYKIIEHHOBBIX KHCIIOT IK-6.1, [IK-6.2, IIK-6.3
d) HHTEpNpETaLHIO PE3VIILTATOB aHAJI3a
12. Bb10epHTe 0JHH NP ABHJILHBIA oTBeT. OTpHUAT e IbHBIMH C
KOHTP 0JIbHBI 00pa3zel] HCIOJIL3YVIOT A1 HCKJIIOYe HHS
a) JNOKHOOTPHLIATEIbHBIX PE3YIIbTaTOB Dmﬂ%jﬁng%;h
b) HEOOCTOBEPHBIX PE3YJILTATOB TK-6.1. TTK-6.2.
C) JIOKHOIOJIOKHTEIIBHBIX P €3V JIbTaTOB ITK-6.3
d) HecreLiM(pHYHBIX PE3VIILTATOB
13. Bb10epHTe 0JHH NP ABHJILHBIA OTBeT. a
OnpeJeIHTh MOCIeJOBAT ¢JIbHOCTh OCHOBAHHH HYKJICOTHAHOH IelH
MO3BOJISIeT METO/
OIIK-1.3, OITK-2.3
a) CEKBEHHpPOBaHHA ' *
) Hp OIIK-5.3, OIIK-8.3,
b) Gnor-rubpHmHzaHH IIK-5.1, IIK-6.2
C) TyJbCHPYIOUIETO I'elb-3JeKTpodope3a
d) amrumHHKaLHH
14. Bbi0epHTe 0JJHH NP ABHJILHBIA OTBeT. e
TLa moryyenusa JJTHK Ha ocHoBe BbIIeJIeHHON H3 OHOJIOrHYeCKOro
oopasua PHK Hcmosb3yroT OITK-2.2, OTIK-5.3,
a) JHK-momamep azy OITK-8.1, CIIK-8.3,
b) mirasy [TK4 3, TIK-5.3,
IIK-6.2
C) SHOOHYKIIEa3y PeCTPHKLIHH
d) mpotenHasy K
¢) oOpaTHYI TpaHCKpPHIITa3y
15. BbIOepHTe OJJHH NP ABHJILHbIH OTBET. a

Il mpoBedeHHA cekKBeHHpoBaHuA JIHK mo CeHnrepy Heo0XoJHMbI
a) THAE30KCHHYKIEOTH/IBI

OIIK-2 2, OTIK-5.3,
OITK -8 1, OTIK-8 3, TTK -
43 TIK-5 3, TIK-6.2
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b) (epMeHTHI pecTPHKLIHH
¢) TMOJHHYKJIEOTHIIHras3a
d) BeKTOpHasA cHCTEMA

16. Tomo/THHT ¢ mpeatoskeHHe. IIpH H3IVUeHHH IKCOPeCHH I'eHa

IILIP B peansHOM

OIIE-2.2, OIIE-5.3,

HCIOJIL3VIOT MET O/ BpEMEHH OTIK-8.1, OITK-8.3,
TIK-4 3, TIK-5.3,
OTBET [IK-5.4
17. BbiOepHTe 0JJHH NP ABHJILHBIK OTBeT. b
MeTtoa cekpe Huposanusa JIHK paspaboran
a . YOTCOH
) A OIIK-1.2
b) @. CeHrep
¢) D KpHk
d) II 5amaH
18. lonoJIHHT ¢ mpeasio:xenne. L1 moATBepsKIe HHA BhISBJIe HHOMH CEKBEHHPOBAHHE I10 OIIK-1.3, OIK-6.1,
'y OTIK-6.2, OITK-6.3,
MYTAIHH MeTogoM NGS HCIOJIB3 VIOT repy OITK-5 1, OLIK-8.2.
OTIK-8 3, TIK-5.2,
OTBET L IIK-5.4, TIK-6.1
. OJHOLIENTO YE€UYHbIE
19. TomotHHT e mpeatoskeHune. IIp aiiMepbl, HCMOJIL3YeMbIe MPH ok HM]II
IIIIP, npeacT aB/IsmoT coOoli .
OJIMT'OHY KJIEO TH]IbI OIIK-1.2
HHoH 20-30
OTBET o
HYKJIEOTH/10B
MocTHKOBasA I TP

20. TomostHuT e npeado:xenne. B cekpenarope MiSeq
(Illumina/Solexa) mp oHCX0gHT

OTBeT

OITK-2.2, OIIK-5.3,
OITK-3.1, OITK-8.3, ITK -
4.3 TIK-5.1, TIK-5.4

21. lonmoJIHHT ¢ onmpegesieHHe. AYT 0COMBI 3T 0: XPOMOCOMBI

OMHHAKOBBIC B

MYZKCKOM H KEHCKOM OTIK-1.2
OTBET KapHOTHITaX
MYZKCKOH H KEHCKHI
22. lomoJIHHT ¢ onpegesieHHe. I 0HOCOMEBI — 3T 0 XpOMOCOMBI, IO
KOT OpbIM PA3JIHYAIOT CH RApPHOTHIIBL
P P OIIK-1.2
OTBET
23. JlomosHHT e npeasio:xe HHe. IToc/re joBaTe IbHOCTE (a3 B MHTO3e npodasa —metadaza-
aHa(aza —tenodasa OTTE-1 2
OTBET
. XPOMO COMHBIM
23. 1IomoJIHHT ¢ ompeaesieHHe. XPOMOCOMHBIN MO3AHIIH3M — 9TO HaBopOM
COYEeTAHHE B TKAHAX HHAHBHAYYMA KJIeT OUHBIX JIHHHH C
P A3 IHYHBIM OTIK-1.2
OTBET
OTHENBHBIX XPOMOCOM,
24. lomoJTHHT ¢ onmpeaesieHue. I'e HOMHBIE MYTAI[HH — 9T 0 H3MeHeHHe
YHCJIa WIH YBEeJIHYeHHe XPOMOCOMHOT0 Habopa
y OTIK-1.2
OTBET
25. JIOMOJIHHTe ompe/aeJIeHHe. H3BECTHOH I10
Knaccuueckuii MeTog FISH-anaiH3a ocHOBAH HA THOPHIH3 AIHH HYKJIEO THIHOMY

€ YYACTKOM TeCTHPYeMOii XpoMoCOMBI H ¢ MOCJIe YIOIIIHM
BbIfB.JIe HHEM P e3YJIbTATA THOPHIH3AIHH 0 (UIyopecIeHT HOl
MeTKe.

OTBET

coctaBy JIHK-11p 00BI

OITK-2.2, OTIK-5.3,
OITK -8 1, OTIK-8 3, TTK -
5.1

41




KﬂHTpDJ[hHhIE BOIIP OChI

KoHTp oubHBIR Bonpoc Nel L1p oBepsiembe
KOMIeT e HI[HH
JlajiTe OOIIYIO XAPAKTEP HCTHKY e HOMHBIX MYTAIIHIi.
OTAaJlOH OTBETA:
['eHOMHbIE€ MyTaL[HH — 3TO H3MEHEHHE YHCJIa OTJENBHBIX XPOMOCOM (AHEYTUIOHJIHH) HIIH OIK-1.2
YBEJHYEHHE XpPOMOCOMHOro Habopa (rmonHrutoHHH). [ToIHIuToH e — reHOMHbIE MYy TaL[HH,
CBA3AaHHbIE ¢ YBEIHYEHHEM XPOMOCOMHOT0 Habopa, Kp aTHOE TrarUIOHJHOMY.
KoHTp 0/IbHBIK B omnp oc Ne2 L1p oBepsiembre
KOMIIeT e HI[HH

T[]HI[.J'[DH,I[IIH: OMMHCAHHE THIIOB, MIPHYHHBI BOSHHKHOBEHHH.

ITaJIOH OTBETA:

TpHILIOHIHA — 3TO M'eéHOMHAA My TaLlHd, IIPH KOTOPOH B KapHOTHITE HMEETCH TPH TarUIOHIHBIX
Habopa xpomMocoM (3n=69). TpHIUTOHIHA BO3HHKAET IPH HApyIIeHHH OI1JI0/0TBOPEHHA H/HITH
HapVIIEHHA PacX0AKIEHHA XPOMOCOM BO BpeMA JIEJIEHHA I10JI0BLIX KJIETOK.

OIIK-1.2, OIIK-2.3

KoHTp oL HBIR B onp oc Ne3

I1p oB epsieMbIe
KOMIeTeHI[HH

Yr1o0 TaKoe AHEYILIOHTH H.

ITaloH OTBETA:
AHEYTUIOHHH- NeHOMHbIE MYy Tal[HH, ¢BA3aHHbIE ¢ H3MEHEHHE YHCJIa OTJEIBHBIX XPOMOCOM,
HeKpaTHbIE rarUIoHIHOMY.

OIIK-1.2, OIIK-2.3

KoHTp oL HBIR B omnp oc Ned

I1p oB epsieMbIe
KOMIEeT e HI[HH

IIpHB e AHT ¢ TP HMep AHeYIJIOHTHH.

DTaJIoH OTBETA:

AHeyrioHOHH - TpHcoMHH (2n+1=47) HagHuHe JOTIOJHHTENBHOH TIOMOJOTHYHOH
XpoMoOcoMbl (HarpHMep, cHHApoMm JlayHa: TpHcomHA xXpomocoMmbl 21; cHHupom IlaTay,
TPHCOMHS XP OMOCOMBI 13).

OIIK-1.2, OIIK-2.3

KoHTp 0/IbHBIK B omp oc NeS

IIp oB epsieMbIe
KOMIeTeHI[HH

JlajiTe onmpege/leHHe. XPOMOCOMHbIE MYTAIIHH — 3T O

JTaJloH OTBeTa:

OIIK-1.2, OIIK-2.2,

XpOMOCOMHBIE MYyTAl[HH — 3TO CTPYKTYPHBIE H3MEHEHHA OTENbHBIX XPOMOCOM, ObIBAIOT ITK-5.1
IBYX BHIOB: MEXKXPOMOCOMHBIE H BHY TPHXP OMOCOMHBIE TTIEPEC TP OHKH.
., IIp oB epsieMbIe
KOoHTp 0JILHBIH B onpoc N6 POBEp
KOMIEeT e HI[HH

PEI[HI[[]DRHI:IE TPAHCTIOKAIHH. OIIpEedeJIEHHE, HACTOTA BCTPETAEMOCT H.

DTaJloH OTBETA:
PerpripokHbie TpaHcIoKaLHH (t) — B3aHMHbBIH 00MeH (pparvieHTaMH MeKIy JIByMA HIH 0oJee

OIIK-1.2, OIIK-2.3,

I1K-5.2
HEMOMOJIOTHYHRIMH XpoMocoMamvH. TIpumepHo 1 yenoBek H3 500-625 ABNAETCA HOCHTEIEM
pELIHITPOKHOI Tp aHcJIoKaLHH. I13MeHeHHaA Xp oMocoMa HasblBaeTca JepHBaTHOI (der).
., IIp oB epsienbIe
KoHTp oL HBIR B onp oc Ne7 POBEp
KOMIIeT e HI[HH
BHYTpPHXP OMOCOMHBIE MepecTP OHKH: e IeIHH H JYIVIHKAIIHH - oNpeJaeJIeHHe, MeXaHH3M OIIK-1.2, OIIK-2.3,
00pa3 0B AHHA. [TK-5.4
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JTalloH OTBETA:

Jeneimsa (del) —yTpaTa 4acTH Xp oMocoMbI (TepMHHAIbHbIE H HHTEP CTHLIHAJILHBIE).
JyrnHkaipu (dup)— yaBoeHHe YacTH XpoMocoMbl. K feneraM H AYTIIHKALHAM [TPHBOHT
Hea/llIeJibHasd TOMOJIOTHYHAsA pPEKOMOHHALHA XPOMOCOM. BONBIMHHCTBO JeNelii H
Iy IUHKALHH BO3HHKAIOT B MEHO3E.

KoHTp o/IbHBIR B onp oc Ne8

I1p oB epsieMbIe
KOMIeTeHI[HH

JlaliTe XapAKTePHCTHKY CerMeéHTHBIX IV ILITHKAI[HH.

DTaJloH OTBETA:
CerMeHTHbIE QY TIUHKALHH - 3T0 paioH-creLpHYHbIe, KpyIHbie 0nokH JJHK pasmepom ot 10

OIIK-1.2, OIIK-1.3,

mo 300 TILH, HMEIIHE BBICOKYI CTEINEHh HAEHTHYHOCTH  HYKIEOTHIHBIX OI'IK-2.3
I10CJIENOBATENBHOCTEH. OHH MOIYT BKJIIOYATh KAaK VHHKAJIBHBIE ITOCJIENOBATEIRHOCTH I'EHOB,
TaK H BbIC OKO-KOITHITHbIE rToBTOpHI JITHK.
.. IIp oBepsieMbIe
KoHTp oL HBIR B omp oc NeY POBep
KOMIIeT e HI{HH

Kﬂp HOTHINHPOBAHHE . OIIpedeJICHHE.

ITaJloH OTBETA:
KapHOTHITHp OBaHHE - OTIPEeNeHHE YHClIa H aHaJIH3 CTPYKTYPhl MHTOTHYECKHX XpPOMOCOM C

OIIK-1.2, OIIK-1.3,

. - OIIK-2.2
HCITONb30BaHHEM JIH(p(epeHIHaIbHOH OKpackH, TIM03BoJIAMEH HIASHTH(PHIHPOBAaTh BCE
XpoMOCOMBI Habopa.
., IIp oB epsieMBbIe
KoHTp oL HBIK Bomnpoc Nel() POBEp
KOMIeTeHI[HH

KH]]HDTHIIH[]DBHHHE: OCHOBHLBIE 3TAIIBI.

ITaJIOH OTBETA:

3Tarbl LHTOreHETHYeCKOH JHArHo CTHKH (Kap HOTHITHP OBaHH:A):

1. ITonyueHHe MaTEpHaIa HC CIeq0 BaHHA

2. IIpuroToBneHHe rpernapaToB MeTada3sHbIX XPOMOCOM H HHTep(pasHbIX A7ep

OINIK-5.3, OIIK-7.3,
OIIK-8.1, ITK-4.1,

. ITK-4.2, ITIK-4.3,
3. JuddepeHipancHoe OKpalIHBaHHE H  aHAIH3 T[IOJNYYeHHbIX T[IperapaTtoB - K69 TIC.£ 3
KapHOTHITHp OBaHHe (B CJTy4ae He0O0X OIHMOCTH Y TOUHAOMIAA JHATHOCTHKA) & :
4, 3armHch p €3y ITATOB KapHOTHITHP OBaHHA (OTBET)
5. XpaHeHHe I1p erapaToB, M0y YeHHbIX CHHMKOB MeTa}as, cy CrieHsHEl.
KonTp osmbHbIit Bonpoc Nell 11p oB epsiembie
KOMIIET e HI[HH

ONHIIIHT e NPpABHJIA MOJIVICHHA MAT CPHAJIA IJIH KADHOTHIIHD OBAHHAL.

JTaJIOH OTBETA:

KpoBr Ha aHanmH3 JoJDKHA OBITh B3ATa B JE€Hb ITOCTAHOBKH KYIbTYphl B BaKyTeiiHep C
rerapHHOM,

MaTtepHan XopHOHa JOJIKEH ObITh JOCTAaBIEH B Ja00OpaTOPHIO B (PH3HOJIOTHUYECKOM pacTBOpPE
B T€U€HHH HECKOJIIBKHX 4aCOB I10CIIE ITOJIY YEHHS,

OIIK-7.3, IIK-4.1, IIK-

4.2, ITIK-4.3, IIK-5.3,

Heo0xomiMa ToyHasA MapKHp OBKa Kaxgoro oopasiia, IIK-6.1, IIK-6.2
BeneHHe XypHala yueTa IocTyIHBIIero MatepHana (D10, gaTta, JaHHbIe 0 MaTepHane, Jao.
HHJIEKC H TN);
XpaHeHHe MOoCTYIHBIIEro MaTepHalla H €ro YTHIH3aLHA B COOTBETCTBHH C Y CTAHOBJIEHHBIMH
TpaBHIaMH paboThl ¢ GHONIOTHYECKHM MaTEPHAJIOM.
IIp oB epsieMbIe
KoHTp 0/ILHBIR Bonmpoc Ne 12, HHIHKAT OPbI
KOMIETeHI[HH

X[] OMOCOMBbI YE€JIOBEKA. OIIPpEacJIC HHE.

OIIK-1.2, OIIK-8.1,
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JTalloH OTBETA:

XpoMoc oMbl — CTPYKTYPHO-(PYHKIIHOHAJIbHBIE 3JIEMEHTHI Apa, cocToAmHe 13 JTHK 1 Oenkos.
B Anpe KaxgoH cOMaTHYECKOH KJIETKH YEI0BEKA COIePKHTCA 23 raphl

xXpomocom: 22 rapel ayTocOM, T. €. XpPOMOCOM, OJJHHAKOBBIX ¥ MYKYHH H JKEHIIHH, H OJIHa
rapa I1OJIOBBIX XPOMOCOM, HIIH I'OHOCOM, IT0 KOTOPBIM MYKYHHBI H KEHIMHHLI OT/HYAKTCA

Opyr oT apyra. Ha Kaxayo XpoMocoMy TIPHXOOHTCA 10 oqHoH Monekyye JTHK.

OIIK-8.2, OIIK-8.3

KoHTp 0oL HBIR Bompoc Ne 13.

IIp oB epsaeMbIe
HHIHKAT OPbI
KOMIeT e HI[HH

DYHKIHH XP OMOCOM.

DOYHKLHA XpOMOCOM 3aKJIIOYAETCA B!
- XpaHeHHH HaclIelcTBEHHOH HH() OpMaL[HH.
- rIepeiade HacJe/c TBeHHOH HH(popMaLEHH ITy TEM perLUTHKaL[HH Moneky bl JJHK.

OIIK-1.2, OIIK-2.3,
OIIK-6.1, OIIK-6.2,

OIIK-6.3
- pealM3al[HH HacJeIcTBeHHOH HH(OpMalHH TIIyTEM BOCIPOH3BEIEHHA B IIpOLIECCE
TpaHcKpHITLHH H-PHK H cHHTe3a Oemka B IMpoLIecc e TP aHC JIALHH.
KoHTp 0L HBIR Bonpoc Ne 14, L1p oB epsiembLe
KOMIETeHI[HH

Hl] €IMET HIVHUECHHA IIHT OI'eHETHKH.

ITaJloH OTBETA:
OCHOBHBIM ITPeIMETOM HCCIIEI0BAaHHA B LIHTONEHETHKE ABIAKOTCA XP OMOCOMBI -HHTE BHIHbIE

VK-1.1, OIIK-1.2,

.. . . OIK-2.3
CTPYKTYphI, cofep:xaniye JJHK - Haceqy eMblid reHe THYECKHI KO/, OITp €711 FOIHIT
TPOLIECCHI POCTA, PA3BHTHA H KH3HEEATETIBHOCTH HHIMBHIYY Ma.
., IIp oB epsaeMuIe
KoHTp 0/IbHBIK Bonmpoc Ne 15, PoBep
KOMIETeHI[HH

3agauH [HTOre HETHKH.

JTaJlIOH OTBETA:

3amayuH LMTOTEeHETHKH

* HeHTH(PHKAL[HA H LHTOreHeTHYECKO€ KapTHP OBaHHE XP OMOCOM;

* BbIABJIEHHE MEHOMHbBIX H XPOMOCOMHBIX aHOMAJHIH H HX B3aHMOCBA3H ¢ (DEHOTHIIOM;
* HCCJIEJJOBaHHE P OJIH FTEHOMHBIX H XPOMOC OMHBIX ITEPECTPOEK B BH,I[GDGP a30BaHHH.

VK-1.1, OIIK-1.2,
OIIK-2.3

Bnapeney [NapmoH EneHa BanepkeBHa

.
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