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1. HEJIA X 3AJAYHN TUCITUITJINHBI

1.1|(b0pMI/IpOBaHI/1e 6a30BbIX NPEJCTaBICHUI O CTPYKTYpE U (DYHKLIUOHMPOBAHUY F€HOMA U [IPOTEOMa

3agaum :

1. ®opmupoBaHue 6a30BbIX NPEACTABICHUH O CTPYKTYPHON OpraHU3alliyi HyKJIIEHHOBBIX KHCJIOT U OEJIKOBBIX MOJICKYJI,
TEHETUYECKOTO ammnapaTa KJIETKH.

2. ®opmupoBaHHe 0a30BBIX MIPEJCTABICHUI O CTPYKTYpPE U (DYHKIIMOHUPOBAHUU T'€HOMA IPOKAPHOT, 3YKapUOT U BUPYCOB.
3. JleMOHCTpaIys BO3MOKHOCTEH MPAaKTUYECKOTO UCTIONIb30BAHUS 3HAHUH O CTPOCHUU M (PYHKIIMSAX TEHOMA U MPOTeOMa.

2. MECTO JUCHUIIITMHBI B CTPYKTYPE OOII

Hukn (paznen) OI1: b1.0

2.1|TpedoBaHus K NMpeIBaAPUTEIbHO MOATOTOBKE 00y4aOIIEroCs:

2.1.1|Tucronorus

2.1.2|Opranuyeckas XUMHUS

2.1.3|utomorust

2.1.4|BuoXMMUS 1 MOJICKYJISIpHAs ONOIOTHS

2.2| AucuuminHbl (MOIYJIM) U MPAKTUKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM TUCHUILITMHBI (MOIYJI51) HEOOX0IUMO KAK
npeauIecTByoniee:

2.2.1|TeHeTnKa 1 ceNneKys

2.2.2|Bupyconorus

2.2.3|Mukpoouomnorus

2.2.4|BBenenne B OMOTEXHOJIOTHIO M OMOMHIKEHEPHIO

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCHUTIIVIMHE, COOTHECEHHBIE C IIJIAHUPYEMbBIMH
PE3YVJIBTATAMHU OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

OIIK-3.2: Hcnoab3yeT cOBpeMEHHBbIE MPeICTABICHUS 0 MPOABJIEHNH HACIEICTBEHHOCTH U N3MEHYNBOCTH HA BCeX YPOBHAX
OPraHu3alMH ;KUBOTO U 0 CTPYKTYPHO-(PYHKIIHOHATbHOI OPraHU3alii reHeTHYeCKOi MPOorpaMMbl KMBBIX 00bEeKTOB

VYpoBeHs |  [opueHTHpOBATHCS B IPOOIEMax, pelIaeMbIX Ha YPOBHE 3HAHUH 0 TEHOMAax U MPOTeoMax

ypOBCHL 1 CprKTypHO-(i)yHKHI/IOHaJ'[I)HyIO OpraHu3anyio recHoMa u MpoTeoMa pas3jIndHbIX KUBBIX 00BEKTOB

ypOBCHL 1 3HaHUSAMHU O CTPYKTYPE U (byHKHPIPI TF€HOMOB OPraHM3MOB HIMPOKOI'0 3BOJIFONUOHHOTO psaaa

OIIK-3.3: Hcnoab3yer B npogeccHOHAIBHOI 1eTeIbHOCTH NPEACTABIEHNS 0 TeHeTHYECKUX 0CHOBAX YBOJIIOIIMOHHBIX
npoueccoB, FTeHOMHKe, TPOTEOMUKE, TeHeTHKe Pa3BHTHS, OCHOBHBIX METO/IaX reHeTHYECKOI0 aHAIN3a

ypOBCHb 1 OCHOBHBIC 3aKOHOMCPHOCTH 3BOJIFOIMOHUPOBAHUSA I'CHOMOB, METOIbI TCHETUYCCKOT'O aHaJIM3a

ypOBeHL 1 MCETOAOJIOTHICCKUMU KPUTCPUAMU 11 TIOHUMAaHUA CprKTypHOfI T€HOMUKHU, MPOTECOMUKH U TPAHCKPUIITOMUKHU

ypOBeHL 1 HCIIOJIB30BATH AJITOPUTMBI METOAOB T€HETHUYCCKOI'O aHaJin3a AJid paGOTLI C aHAJIM30M I'€HOMOB U ITPOTEOMOB

OIIK-5.1: [IpumeHsieT coBpeMeHHbIE MPeICTABIEHUSI 00 0CHOBAX COBPeMEHHOI OMOTEXHOJIOTHN M HAHOOMOTEXHOJIOTHH,
npHeMax reHeTHYecKOoii HHKEHEPHU U MOJIEKYJISIPHOT0 MO/IEJIMPOBAaHUSA B TPOdecCHOHAIBLHOI 1eATeIbHOCTH

ypOBeHL 1 NPUMEHATH OCHOBBI MOJICKYJIAPHOI'O MOACIMPOBAHUA JJIA aHAJIN3a TECHOMOB U IIPOTCOMOB

ypOBCHb 1 MCTOAOJIOTHYECKUMHU OCHOBAMHU U TIPUHOUIIAMH MOJICKYJISIDHOT'O MOJACJIMPOBAHUS JI aHaJIn3a TCHOMOB U
IpoOTEOMOB

Yposenb 1  |0CHOBHBIE HaNpaBJIEHU TEHETUYECKON HH)KEHEPUH U MOJIEKYJISIPHOTO MOJENUPOBaHUS

OIIK-7.2: BeinoJiHsIeT MOMCK U AHAJIN3 HH(OPMAINHU, HCTIOJIb3Ys OCHOBHbIE CIIPABOYHBIE CHCTEMBI U MPodeccHOHANIbHbIE
0a3pl JaHHBIX ¢ Y4eTOM TpeOoBaHNii HH(POPMALMOHHOI 0e30NaCHOCTH

VYpoBenb | |npUHIMIIAMH U aITOPUTMaMU pabOThI BEIOMpaeMbIX 0a3 JaHHBIX JUIS aHAJIK3a FTEHOMA U ITPOTEOMa UCCIIETYEMbIX
00BEKTOB

ypOBeHB 1 HCII0Jb30BaTh BI)I6I/IpaeMI>I€ 0as3bl JaHHBIX IJId aHaJIhn3a HYKJICOTUAHBIX 1 aMUHOKHCIIOTHBIX HOCHeHOBaTeHbHOCTeﬁ

VYpoBeHs |  [ocHOBHBIE cuCTeMbI U IPOGECCHOHANBHBIE 0a3bl JAHHBIX, HCIIOIb3YIONIMECS PU aHAJIU3e TeHOMA 1 IPOTeoMa

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOY JIST)

Kon HaunmenoBaHnue pa3esioB U TeM Bup 3a- | Cemectp / | YacoB | Uctounnku | Ilpumeyanue
| 3aHATHS HATHSA Kvnc

Paznen 1. MoJiekyJisipHasi OpraHu3anus reHomMa
H npoTeoMa

1.1 Crpyxrypa JHK, PHK u 6enxos Jlex 5

1.2 Crpykrypa JJHK, PHK u 6Genkos IIp 5 2

13 Crpykrypa JJHK, PHK u Genkos Cp 5 14




Paznen 2. CTpykTypHO-pyHKIHOHAIbHAS
OpraHu3anus reHomMa

2.1 CrpyKTypHas opraHu3alys reHoMa IpoKapuoT, Jlex 5 4
9YKapHOT U BUPYCOB

2.2 CTpyKTypHasi OpraHu3aiusi reHomMa MpoKapuorT, Ip 5 6
9YKAapUOT U BUPYCOB

2.3 CrpyKTypHas opraHu3alys reHoMa IpoKapuoT, Cp 5 10
9YKapHOT U BUPYCOB
Pa3nen 3. MeToabl MOJIeKy./IsIpHOI 0H0JI0THH

3.1 CekBenupoanue. [ToanMepasHas 1ernHas peakiusi. Jlex 5 3
Onexrpodopes

3.2 CexBenupoBanue. [TonmmepasHas HerHas peaKmus. Ip 5 4
Onekrpodopes

3.3 CekBenupoanue. [ToarMepasHas 1ernHas peakiusi. Cp 5 15
Onexrpodopes
Pa3znen 4. ®yHKUMOHAILHASI TEHOMHKA

4.1 Pennukanus. Tpanckpunuus. Tpancmsanus. @onguar Jlex 5 3
Genka

4.2 Peruukarus. Tpanckpunuus. Tpancsius. @onauHr Ip 5 3
Oenka

4.3 Permuxarus. Tpanckpunius. Tpancaanust. @onguar Cp 5 13
Oenka
Paznen 5. CpaBHHTe/IbHAA TEHOMHKA

5.1 OnureHeTuka U GUIOreHeTHKa Jlex 5

5.2 OnureHeTuka U GUIOreHeTHKa IIp 5 2

5.3 OnureHeTrnka U QUIOreHeTHKa Cp 5 22

5. OHEHOYHBIE MATEPHUAJIBI JUISI IPOBEJEHUS TEKYIIEX U ITIPOMEXKYTOYHOM ATTECTALIUUA

5.1. OHBHO‘IHLIC MaTepuaJibl 1J151 IIPOBECICHUSA Telcymeﬁ aTreCcraluu

IIpuMepbl O1IEHOYHBIX MaTE€pPUAIOB JUIS IPOBEIEHHS TEKyIIel aTTecTaluy pyuBeaeHs! B [Ipmioxenun 1

5.2. OueHo4Hble MaTepHAJIbI ISl MPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlMU

HpI/IMepLI OLCHOYHBIX MaTCpUAJIOB IJIs1 IPOBEACHUSA HpOMe)KyTO'«IHOﬁ aTTeCTalliy IIPUBCICHBI B HpI/IJ'IO)KeHI/II/I 1

6. YHAEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHbBI (MOAY JIST)

6.1. Pexomennyemasi 1urepatypa

6.2. Ilepeuens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

D1 |Database of Genomic Variants (DGV): http://dgv.tcag.ca/dgv/app/home
32 |Basic Local Alignment Search Tool (BLAST): https://blast.ncbi.nlm.nih.gov/Blast.cgi
33  |Expert Protein Analysis System (EXPASYy): https://web.expasy.org/translate
24 |Expert Protein Analysis System (SIM):  https://web.expasy.org/sim
6.3.1 Ilepeyenb MpOrpaMMHOro odecrnevdeHust

6.3.1.1|Microsoft Windows 10 Enterprise
6.3.1.2|Microsoft Office nmpodeccruonanpublit mmoc 2013
6.3.1.3|Kaspersky Endpoint Security 10 s Windows
6.3.1.4|Adobe Reader XI (11.0.13) - Russian
6.3.1.5|Google Chrome
6.3.1.6|WinDjView
6.3.1.7|Muorodyuxunonansuslii perakrop ONLYOFFICE

6.3.2 CoBpemenHble npodeccuoHalbHbIe 6a3bl JAHHBIX U HH(GOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
6.3.2.1|3BC «ZNANIUM.COM»
6.3.2.2[3BC «IOPAUT»
6.3.2.3|9bC «YHuBepcuTeTcKkass OMOINOTEKa OHIIANH
6.3.2.4|5bC IPRbooks
6.3.2.5[3BC «JIauby
6.3.2.6|9bC TBI'Y




7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHWE JUCIHUIIJIMHBI (MOAY JIS)

Aynutopust Oo6opynoBanue

5-112

TEPMOCTAT, MUKPOCKOII, BEChI, BHITSDKHOH 1ikad, POK, cymmibHbii mkad, 3MeKTPOIUIUTKA, XUMUYECKas TOCy/a,
J103aTOpBI, LIEHTPUPYTa, pePpaKkTOMETP, MOJIAPU3ATOP, OaHs KOMOMHUPOBAHHAS, MEILIAJIKA MAarHUTHAS, XOJIOAUIbHUK

8. METOAUYECKHUE MATEPHAJIBI 1JI1 OBYYAIOIIIUXCS 11O OCBOEHUIO JUCHHUTIIMHBI

MCTO,HI/I'-ICCKI/IC YKa3aHus 1 MaTC€prajibl IPUBCJACHBI B HpI/IJ’IO)I(eHI/II/I 2




INPUJIOXKEHHUE 1

5. OIEHOYHBIE MATEPHAJIBI JIJIsSI MIPOBEJEHUSA TEKYIIEN U IPOMEXYTOYHOM
ATTECTAIIUU

1

Ilepedyens npakTHUeCKuX paboT:
. Beinenenne renomuoil JIHK u cymmapnoit PHK. Onpenenenue kaueCTBEeHHBIX U KOJIMUECTBEHHBIX TIOKa3aTenen

HYKJICUHOBBIX KHUCJIOT.

~NOoO OB wWN

O wNE

. Pabota ¢ HyKI1€OTHIHBIMH TIOCIIEA0BATEIILHOCTSAMH.

. MccnenoBanne aMMHOKHCIOTHBIX ITOCIIEAOBATENLHOCTEH B OeKax.

. ComocraBiieHrE aMHHOKHCIIOTHBIX ITOCIIEA0BATENILHOCTEH ITPH CPAaBHEHUHN OEIIKOB.
. [TonumepasHas nenHas peakuus U AU3aiH NpaiMepoB.

. [locTpoeHne pecTpUKIIMOHHBIX KapT MO JaHHBIM 3JIEKTpodopesa.

. AHaNM3 DaHHBIX CEKBEHHPOBAHMS.

I[TepeueHb TeM s CAMOCTOSATEIBHON PaboTHI:
. leHeTH4eckass HEMJCHTHYHOCTH OPTaHU3MOB.
. KapTupoBanue XxpoMOCOM ¥ U3MEHYHBOCTh T€HOMA YETIOBEKa.
. TpaHCKpHMIIUS U BUAOBOE pazHOOOpasue.
. [Ipo6nemsl (osmunra Oenka.
. MonekynspHas (pUIOTeHEeTHKA.

5.1. OneHouHble MaTepUAJIbI /151 IPOBEAEHUS TeKylIel aTTecTaluy (MPUMepbI)

TunoBbie KOHTPOJIbHbIE 32JaHUA M CIIOCO0 NPOBeAeHUS

o KpnTeplm OLICHUBAHHUSA U IIIKAJA OCHUBaAHUA
TCKYIICH aTTECTAIlMHU

KapTtrpoBaHHe XpOMOCOM U H3MEHYMBOCTh T¢HOMa YeJIOBEKa
(mpakTmaeckas pabora)

3amaHue OLEHMBACTCS HCXO U3 CICAYIOMICH
LIKAJIbI:

e TabiuIla 3amojHeHa o 1-3 mokasarensam
(TIpoaHanu3upoBaHa TOIBKO OJHA
HYKJICOTHIHAS TOCIIe0BaTeNHOCTH) 50%
BO3MOJKHBIX 0aJIJIOB — «3%;

® YaCTWYHO 3aIloJIHEeHa Tabmuia (MpuBeIeHO
Oonee monoBUHKI mapameTpoB) 70%
BO3MOJKHBIX 0aJII0B — «4»;

® [IOJHOCTBIO BEIIIOJIHEHHOE 3a/IaHHE
(3anoHeHHast TabJHIIa IO BCEM IMapaMeTpam)
85% BO3MOKHBIX 0AIIIOB — «5»

CTpyKTypa KJIETKH U TeHeTHYecKass HHpOopMaIus
(3amaHue U1 CaMOCTOSATEITHHON pabOTHI)

3amaHue OLIEHUBAETCS UCXOS U3 CIIEAYIONIeH

TITKAJTBI:

® 1aHBI BEpHBIC OTBETHI HAa BOMPOCH (MEHEE
50%) 50% BO3MOXKHBIX 0AIIIOB — «3%;

® 1aHBI BEpHBIC OTBETHI HA TIOJOBHHY BOIIPOCOB
(e menee 50%) WK YaCTHYHBIC OTBETHI Ha
Bce BOMpochl) 70% BO3MOXKHBIX OAIIOB — «4»;

® J1aHBI OTBETHI PABUIIbHBIC OTBETHI HA BCE
Bonpockl (85% u Gonee) 85% BO3ZMOKHBIX
6asmnoB — «5»

5.2. OneHo4YHbIe MaTePHAJIBI JJI5l HPOBEJACHHS NPOMEKYTOYHOI aTTecTanuy (MIpuMepbl)

THnoBbIE KOHTPOJIbHbIE 3aJaAHUS H
CIocod NpoBeIeHUsT MPOMEKYTOUHO M
aTTecTauuu
(2—-3 npumepa 3a0anuii)

Inanupyemblii 00pa3oBaTebLHBIIH
pe3yabTaTt (KoMIeTeHIus,
HHANKATOP)

KpuTtepuu onieHuBaHuA 1
LIKAJIa OLleHUBAHUS

OIIK-3: CniocoOeH NpuMeHSITh
3HAaHHWE OCHOB ABOJIFOIMOHHOM
TCOpI/II/I, HUCIIOJIB30BATH
COBpPEMEHHBIE NIPE/ICTABICHUS O
CTPYKTYPHO-()YHKIIHOHATBHON
OpraHu3aluy FreHETUYECKON
MPOTPaMMEI KHBBIX 00BEKTOB 1
METO/1bl MOJIEKYJISIPHON
OHOJIOIMH, TEHETHKHU U
OMOJIOTHH Pa3BUTHS TSI

TecroBblie 3amanus
1. OpumxuHamu (ori-caifTaMu) Ha3BIBAIOTCS
Y4YacCTKH, B KOTOPBIX IPOUCXOAUT:

. Hayajio OMocuHTE3a OeKa

. HAXOJIUTCS TEH-PEIPeccop

o rnocajaka JIHK- WU PHK-
MOJINMEPA3bI

. HHUIAALHS PeIUTHKAIIH WIN
TPAHCKPHITIIHH

2. B xome pemmkamuun SSB  Oenku

MIPUHUMAIOT YYaCTHE:

Kaxapiii npaBuiibHO
BEIOpaHHBIN BapUAHT OTBETA
oleHMBaercs B 1 6asr:

50% BO3MOKHBIX 0aJIIIOB —
«3»

70% BO3MOKHBIX 0aJIIOB —
«4»

85% BO3MOKHBIX 0aJIIIOB — «5»




HCCIIeIOBAHUS MCXaHU3MOB
OHTOTeHe3a U (huiioreHesa B
npogeCCUOHANTBHOM
JIEATEILHOCTH

OIIK-3.2: Vcnons3yer
COBPEMCHHBIC TPE/ICTABICHUS O
MPOSIBJICHUH
HACJIEICTBEHHOCTH U
M3MEHYMBOCTH Ha BCEX
YPOBHSIX OpPraHU3alliH KHBOTO
U O CTPYKTYpHO-
(yHKIHOHATIBHOW OpraHU3alnu
TCHETUYECKOM MPOTrpaMMBbI
SKABBIX 00BEKTOB

OIIK-3.3: Ucnone3yer B
npodeccroHaNBHO IeSTeTbHOCTH
MPE/ICTABJICHUS O TCHETUYECKUX
OCHOBaX 3BOJIIOIIMOHHBIX
IPOIIECCOB, TEHOMUKE, IPOTCOMHUKE,
TCHETHKE Pa3BUTH, OCHOBHBIX
METOAaX TeHETHIECKOTO aHaAN3a

OIIK-5: CrocoOeH MpUMEHSTH B
npoQeCCUOHANBHOM JeSITeIPHOCTU
COBpEMEHHBIE MPECTaBICHUS 00
OCHOBaX OMOTEXHOJIOTHYECKHUX U
6I/IOMCI[I/IL[I/IHCKI/IX MMPpOU3BOACTB,
TCHHOU MHXKEHEPUH,
HaHOOHOTEXHOJIOTHH,
MOJICKYJISIPHOTO MOJICTUPOBAHHUS

OIIK-5.1: [IpumeHsieT COBpeMEHHbIE
Tpe/ICTaBICHUS 00 OCHOBax
COBPEMEHHOH OMOTEXHOJIOTHHU U
HaHOOMOTEXHOJIOTHH, PUEMax
TeHEeTHYEeCKON MHKEHEPHH U
MOJIEKYJISIPHOTO MOJICTUPOBAHHS B
mpodeccnoHaNbHON JesITeIbHOCTH

OIIK-7: Cnioco6eH moHuMaTh
MIPUHIUIEI pabOThI COBPEMEHHBIX
MH(QOPMALMOHHBIX TEXHOJIOTHH 1
HCIIOJIb30BAaTh UX IJIs pEHICHUA 3a1a1
npodeccnoHambHON JesITeIbHOCTH

OIIK-7.2: BBIIOTHSIET MOUCK U
aHanmM3 HHQPOPMAITIH, UCTIONB3YS
OCHOBHbIE CIIPABOYHBIE CUCTEMBI 1
npodeccnoHambHbIe 0a3bl JAHHBIX C
y4eToM TpeOOBaHUH
MHPOPMAIMOHHON 6€300aCHOCTH

. B (OPMHUPOBAHWHN PEILIMKATHBHON
BHJIKU

. B Ipoueccax, MNPensTCTBYIOMIHUX]
00pa30BaHUIO MITTHIICK

. B nocanke JJHK-nonumepassl

. B nocanke JAHK-rupa3zbl

3. U3BecTHO, 4TO y OYKapuOT B XOJ€
peanuzanuu MAaTPUYHBIX IIPOLIECCOB]
yuacTByeT TeloMepa3a. Ee  dyHKIms
3aKJII09aeTCs B:

. MeTUINpoBaHuU HykiaeoTu 0B JJTHK
. HCIIPABJIICHUU OIIUOOK PETUTUKAIIH
B muaupyrowmen nenu JJHK

. HCTIPABJIICHUU OIIUOOK PETUTUKAIIH
B orcraromeit e JJHK

. MHUIUAIIH PEIUTHKAIIH

4. Ecin B xauecTBe BEKTOpa HCIIOIb3YETCS
¢parment kompreBor JIHK, 1O Takon
BEKTOP cKopee BCETO Oyzer

5. Eciu B BeKTOpe IpPUCYTCTBYET ICH,

KOTOpPBI  CIIOCOOEH  pEIIMIPOBATHCS

OJTHOKPATHO, TO TAKOW BEKTOP HA3bIBAIOT

6. s renHoit MomuduKanuKu pacTeHHi B

OOJIBIIMHCTBE CITyJacB BBIOMpaeTCs
THIT BEKTOPOB

7. YHHBEpCAIbHOCTh TEHETHUECKOTO KOJIa —

370!

. KOIUPOBaHHE OJHUM TPHILUIETOM

OJTHOH MO0 HECKOIBKNX aMHHOKHUCIIOT

. KOJIUPOBaHHUE OJTHOI aMUHOKHCIOTHI

HECKOJIbKUMH TPHUILIETAMU

. KOJIUPOBaHHUE OJTHOI aMUHOKHCIIOTHI

OJTHAM TPHIUICTOM

. HaJIM4Me eIUHOTO KoJa AN BCeX

CYILECTB

8. Ilpomecc CHOHTaHHOTO CBOpPAaYMBAHMS

HNOJIMIENTHIHON 1IeMd B YHHKaJIbHYIO

HaTHBHYIO MPOCTPAHCTBEHHYIO CTPYKTYpY

Ha3bIBAETCS




IMPUJIOKEHHUE 2

8. METOJUMYECKHUE MATEPHUAJIBI JIUISA OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI

CopepxxaHue JUCHUTIIHHBI.

MeToaunyeckne MaTepuabl JJs pa00oThl HA NPAKTHYECKUX 3aHATHSAX.
MeTtoanyecKue MaTepUAJIbI /ISl CAMOCTOAITEILHONH padoThI.
TpeGoBanus Kk peliTHHT-KOHTPOJTIO.

Hwnh e

1. Conep:xanne IMCHMIINHBI

1. CtpykTypa reHOMHKH 1 IPOTEOMUKH. [loHATHE TeHOMa, TPaHCKPUIITOMa, IIPOTEOMa U MeTaboJioma.

2. Ilepsuunas crpykrypa JHK. [Tomunykneotuanas nens. @ocdoandpupHsie v IIMKO3UIHBIE CBI3H.

3. Bropuunas crpykrypa IHK. Mozgens Yorcona-Kpuka. [Ipunnun kommiaemenrapHocty. [IpaBuno Yapradda.
Tperuunas crpykrypa JHK. Opranmszanus sykapuoTHueckoro xpomaruHa. Ceepxcnupanusanusi. ['MCTOHOBBIE U
HETHCTOHOBBIE OCJIKH.

4. [TepBuunasi, BropryHas 1 TpetnuHas ctpykrypsl PHK. Knaccupukannun PHK.

5. YpoBHeBas opranuzanus 0enkos. IlepBudHas, BTOpUIHAS, TPETHIHAS U Y€TBEPTUIHAS CTPYKTYPBIL.

6. Peammzanns reHernueckod wuHpopmanuu. lleHTpambHas norMa MOJEKyJsipHOWH Ouosiormu. CpaBHHUTENbHAS
XapaKTepUCTHKA TeHOMA NIPOKapHOT, SYKaphoOT U BUPYCOB.

7. CtpykTypa reaetudeckoro Matepuana supycos: JJHK- u PHK-conep:xarue Bupycol.

8. Pemmmkarsa. OcoOEHHOCTH MHUIMALNH, SJIOHTALUH U TEPMHUHALHH.

9. Tpauckpunuusi. OcOOEHHOCTH MHULIMALINY, DJIOHTAIIMU U TEPMHUHALIUH.

10 Tpancnsiupmsi. OCOOEHHOCTH MHULIMALINY, DJIOHTAIMY ¥ TePMHUHALWH. | €HeTHUECKUH KO,

11. Penapanus JJHK. Tumnsr noBpexxaenuit JIHK u ctpaterun ux penapanuu.

12. Knaccudukanus Mmytanuii (reHHble, TeHOMHBIE, XPOMOCOMHBIE).

13. 'eHOMHBIE MyTallK ¥ UX POUCXOK/ICHHE.

14. CtpykTypHast U3MEHYMBOCTh XPOMOCOM M XpOMOCOMHBIE MyTalluH.

15. Ocobennoctu ctpykrypsl PHK-nommmMepassl mpokapuot. Curma-hakropsr. PHK-monnmepassl sykapuor.

16. HeratuBHas ¥ NO3UTHBHAS PETYIISALHA TPAHCKPHUIILHH.

17. Mponeccunr saepuerx PHK y sykapuoT (crumaiicusr).

18. OcoOeHHOCTH peruUKaui BUPYcoB ¢ To3uTHBHEIM PHK-renomoMm u BupycoB ¢ HeratuBHEIM PHK-reHOMOM.

19. OcoOeHHOCTH PEIUTHKAIINN PETPOBHPYCOB.

20. TToctTpaHCHAIMOHHBIE MOJU(HUKAINN OeIKOB (POITUHT): YACTUIHEIA MTPOTEON3, KOBAJICHTHAS MOTUDHKAIIHS.

21. Perynsiuust paboThl reHOMa y IpOKapHoT. [IpHHIMIBI pEryJIsIiiK TE€HOB Y 3YKapHOT.

22. PHK-untepdepenuus. PerynsTopHble, aHTUCMBICIIOBBIE W Hekoaupyoniie PHK.

23. MerumpoBanue ¥ atermiiposanue JJHK 1 ux posib B peryssiiuy SKCIpeccHy IT'eHOB.

24. MexaHu3MBbl 9BOJIFOIIMOHUPOBAHHS T€HOMA.

25. Xpomocomuas u BaexpomocomHas JJHK u PHK. Opraru3zamms u tokann3amnus B KJIETKE.

26. ®epMeHTBI B MOJIEKYJISIPHOI OMOJIOTHHU: PECTPUKTA3bI, TOJMMEPa3sbl, JIUra3bl, 00paTHbIE TPAHCKPHUIITA3HI.

27. CexBenunpoBanue. Merox Makcama-I'mnbepra. Merox CaHrepa.

28. TTonmnmepasHas memHast peakus U ee 3tansl. CoctaB peakuoHHo#H cMecH. PasnosuaHocTH [TLP. OcobenHOCTH
moxoopa npaitmepos. [Ipodaemsr TP u criocoObr nx penieHusI.

29. Drextpodopes. OcoOEHHOCTH TEKTPOPOpe3a HYKICHHOBBIX KHUCIOT U OCIIKOB.

30. KaprupoBanue renoma. PasnoBuaHoCTH KapT.

2. MeToanyeckne MaTepHaibl 1J1s1 padoThl HA MPAKTHYECKUX 3aHATUSAX

[NpaxTudeckue paboOThI MO AMCUMIUIMHE BKIIIOYAIOT HA0Op 3a/IaHuid, KOTOpHIE BBIMONHSAIOTCS C HCIOJIb30BAaHHEM
Pas3sIMYHbBIX MPUKIIAJHBIX IPOTPpaMM U OHJIaH PECYPCOB B 00J1aCTH TEHOMUKU U TMPOTCOMUKH. HOI[I‘OTOBKa BKJIFOYACT 3HAHUC
MaTepHaia JISKIHH, 3HAKOMCTBO ¢ (PYHKIAMH W HHTEp(EHCOM MPUKIAIHBIX aHATMTHYECKNX Hporpamm. [Ipakrideckue
PpaboThI MO/Pa3yMeBalOT MHANBHAYAIBHOE BBINOJIHEHHE 33/JaH1i Ha OCHOBE BBIOPAHHOTO MaTepualia jis aHalli3a, OCBOCHHUE
00IIMX aNropUTMOB aHANK3a TeHoMa | rpoteoma. Kaxmast pabota oopmirsercs B popme OTBETOB Ha BOTIPOCHI U 3aTIOTHEHHS
Tabmm. OcoOeHHOCTH pabOTHI ¢ KaXKIBIM aHATUTHIECKIM HHCTPYMEHTOM OIHCHIBAIOTCS B KaXKIOH MPAKTHIECKOI padoTe.

3. Meroauyeckne MaTepuasbl IJIsl CAMOCTONITEJILHOI padoThI

Paborta oprann3oBaHa B BH/IE CAaMOCTOSTEILHOTO O3HAKOMJICHHUS C JIOMOJHHUTEIIFHBIME TEMaMH OCHOBHBIX Pa3lIeioB|
COJIeprKaHusl TUCIUILIAHEL, UTsl KOTOPBIX MPEXyCMOTPEHBI TECTOBBIE 331aHMSI ¥ BOTIPOCH!. J[aHHBIE MaTepHaibl COCTABIISIOT
OCHOBY JUIS BBITIOJTHEHHSI IPOBEPOYHBIX (KOHTPOJILHBIX) paboT.

4. TpeboBaHMsl K PeHTHHI-KOHTPOJIIO

Mopyan | TeMbl | Buasl pador | banasl

5 cemecTp

I monyanb | | [IpakTryeckue | 10




MorsnekynsipHasi OpraHu3alys reHoma u TpoBepouHbIC 5
IpoTeoMa

CrpykTypHO-(QYHKIHOHAIbHAS OpraHU3aLNs IIpakTryeckue 10

TeHoMa [IpoBepounsie 5

MeToap! MOJIEKYIISIpHOIT OMOTOTHI Hpakriieckie 15

[IpoBepounsie 5

Hroro: 50
II moayan ODyHKIMOHAIbHASI TCHOMUKA IIpakTryeckue 20

[IpoBepounsie 5

CpaBHUTENNbHAS T€HOMUKA IIpakTryeckue 20

[IpoBepounsie 5

Hroro: 50
Bcero: 100

IMPUJIOKEHUE 3

6. YHEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJINHBI

6.1. Pexomenayemasi iureparypa

OcHoBHAas:

1.

Kyxkosa, A.I'. MonekynsapHast 6uoJorus: yaeOHuK ¢ ynpaxuenusamu u 3agadamu / A.T'. Xykosa, H.B. Kusunuenko,
JLI. TopoxoBa. — MockBa ; bepnun Hupexr-Menua, 2018. — 269 c. wit., Ttabm. — URL:
https://biblioclub.ru/index.php?page=book&id=488606

2. Momnexynsapras 6uonorus: madopartopssii npaktukyM / O.C. Kopreesa, B.H. Kamaes, M.C. Heuaesa, O.1O.
ToiikanoBa ; Hayuy. pea. O.C. KopneeBa ; BopoHeXCkuil rocyaapCTBEHHBI YHHMBEPCUTET HHKEHEPHBIX
TeXHOJIOTHH. — BopoHex : BopoHeXCKHil TocyIapCTBEHHBIH YHUBEPCUTET WH)KEHEPHBIX TexXxHonorui, 2015. — 52
c. : ui., cxeM. — URL: https://biblioclub.ru/index.php?page=book&id=336018

3. Crenanos, B. M. Monekynsiprasi 6uonorus. Ctpykrypa u ¢yHKius 6enkos : yueOuuk / B. M. CrenaHoB ; mon
penakuueit A. C. CiupuH. — MockBa : MOCKOBCKUI rocyaapcTBeHHbI yHUBEepcuTeT uMeHu M.B. JlomoHocoBa,
2005. — 336 c. — URL.: http://www.iprbookshop.ru/13144.html

JononHurensHas:

1. Monekynsipuasi 6uosorus : yaeonoe nocobue / O. B. Kpurep, C. A. Cyxux, O. O. baduu [u ap.]. — Kemeporo :
KemI'V, 2017. — 93 ¢. — URL.: https://e.lanbook.com/book/103922

2. Mackaesa, T. A. MonekyinsipHast 6uosiorus : yueoHoe nocooue / T. A. MackaeBa, M. B. Jladyruna, H. /1.
Yeroaaea. — Capanck : MI'TIN um. M.E. EBceBbeBa, 2013. — 158 ¢. — URL.: https://e.lanbook.com/book/75096

3. TIpakTHKyM IO TeHETHYECKON HHKEHEPHH U MOJIeKyIsipHOii Gronoruu pactenuii / E.C. ['Bo3nesa, E.B. Jleiineko,
A.A. 3aropckas u ap. ; ToMckuii rocyiapcTBEHHBIN yHUBEpCHTET. — ToMCK : ToMCKHit rOCyIapCTBEHHBIN
yuusepcuret, 2012. — 96 c. : tabux., win. — URL: https://biblioclub.ru/index.php?page=book&id=434999
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9. Ceegenusi 00 00HOBJICHNH padoydeli MPOrpaMMBbl JUCHUIIIMHBI (HJIH MOXYJIS)
Ne Oo0HoBJIEHHBIN pa3ien Onucanne BHECEHHBIX PexBHM3UTHI JOKYMEHTA,
ILII padoyeii nporpamMMsl HU3MeHeHUI YTBEpAHBIIEr0 H3MEHEHHA
JAUCHUTIIHHBI

1. [[epeuens nmporpammuoro odecnedyenus [B nepeueHn [TpoTokon 3acenanus kapeapsl
MPOrpaMMHOTO 3oosioruu U ¢puznonoruu Ne 6 ot
oOecnieuenus nobasneH [26.04.2024 r
MHOTOQYHKIMOHATBHBIT
penakrop ONLYOFFICE

2.

3.

4,
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