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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynnuaa 51.0.03 M36paHHbIe T/1aBbl MOJIEKY/IIPHOM OMOJIOTUH OTHOCUTCS K 00s13aTe/IbHOM YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

ucnonb308amab
coepeMeHHble
UHCMpyMeHMA/bHble
MemoObl U
mexHono2uu,
oceaueamb HOBble
MemoObl U MeXHUKY
uccaedoeaHuti 01
peuwieHusi
KOHKpemHbIX 3a0au
npocgpeccuoHanbHoli
desimesibHOCMU

nepeuucaumb CO8peMeHHble
UHCMpYMeHMabHble Memoob!
U mexHono2uu, Heobxooumble
0714 peweHus 3a0au
npogeccuoHanbHol
OesimesnbHOCMU

OIIK-4.2: IlpumeHsem
cospeMeHHble
UHCMPYyMeHMA/AbHble Memoobl

U mexHosno2uu, Heobxooumble

pabomb! MOAEKYAAPHO-
6buosozuuecko20 060pyo0osaHus,
803MOJICHOCMU 8 061acmu
uCcnonbL308aHust 1a60pamMopHo20
obopydoeaHus 015
UCccned08aHus MONEKYASIPHO-
6buonozuteckux 06vekmos.

OIIK-4.2:

Ymemb pabomams ¢

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: meem OIIK-1.1: oknad
aHaausuposamb, npedcmassneHue o 3Haem meopemuueckue 0CHO8bl CobecedogaHue DK3aMeH:
obobwjams u (hyHOAMEHMA/IbHbBIX U U NPUHYUNbI XPAHeHUsl, Tecm
KoumposnbHble
ucno/b308amb
NPUKAAOHbIX OCHOBAX 8 nepeodauu u peanusayuu
yHOamenmanbHbie u . 60npochbl
obsacmu buomexHono2uU U HacnedcmeeHHoU uHGopmayuu
NpuK1aoHble 3HAHUS 8
o6aacmu 6uonozuu Ha MONeKYASIPHOM YpOBHe.
6uomextonocuu s | OIK-1.2: Kpumuuecku
peueHus paccmampueaem 603MOJKCHBIE | oy 1 5.
cywjecmsyowjux u 8apuaHmal pewieHus 3a0au
i yiou P p N Ymeem npumeHsimb 3HaHuUe
HOGLIX 3004 & npoeccuonanbHol meopemuyecKux 0CHO8 U
NpoGeccUOHANbHOU | 3oamensHocmu P
obracmu NpUHYUNo8 xpaHeHusl, nepeoauu
OIIK-1.3: Mooicem 2pamomHo .
U peanusayuu HacaedCmMeeHHoU
npuMeHsimb 3HaHus 8 obaacmu
uHpopmayuu Ha MoneKyIpHOM
buosno2uu, buomexHono2uu U
yposHe.
ecmecmeeHHOHAayUHbIX
oucyunauH 05 pewleHust
cmandapmHbIx u Hoebix 3aday | OTK-1.3:
npodeccuoHaIbHOI Bnadeem Hasbikamu
OesimenbHOCMU ¢hopmynupoeanus npuHyunos
XpaHeHusi, nepedayu u
peanusayuu HacaedcmeeHHoU
UHpopmayuu Ha MoneKyIpHOM
yposHe.
OIIK-4: CnocobeHn OIIK-4.1: INoHumaem, modxcem |OIIK-4.1: loknad
ebibupams u onucamb NPUHYUnNbL U 3Hamb ycmpoticmeo u npuHyunst | CobecedosaHue DK3AMEH:

KoumposnbHble
80Npochl




0714 peweHust 3a0au
npogeccuoHanbHou
desimenbHOCMU

OIIK-4.3: Moxcem oceausamb
HOoBble MemoObl U MexHUKU
uccne0o8aHuil, HeobXooumble
0115 peweHus 3a0ay
npogeccuoHanbHol
dessmeabHOCMU

AumepamypHbIMU U UHMepHem
UCMOYHUKAMU NO OAHHOU meme,
cucmemamu3uposams
mamepuan 8 gude mabauy u
cxeMm, nodbupams u
Moouguyuposamb MemoouKy
npu uccnedo8aHuu
MONeKYAAPHO-6UOM02UHECKUX
06BeKmos.

OIIK-4.3:

Baademb Hagbikamu pabombi ¢
MONEKYAAPHO-6UON02UHECKUM
obopydoeaHuem npu aHaiuze
uccnedyembix 066eKmos u
npedcmaeneHust NOMyHeHHbIX

pe3ybmamoe.

3. CTpyKTypa U cojepKaHHe AUCLUILIUHbI

3.1 TpyAoeMKOCTb AMCLUTITUHBI

ouyHasA

O01IasA TPY/0EMKOCTD, 3.e. 4

Yacos 1o yue0HOMY IJIaHY 144

B TOM UHCJIe

ay/MTOPHBIE 3aHATHSA (KOHTAKTHast padora):

- 3aHATHS JIEKI[HOHHOT0 THIIA 28

- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHs / TabopaTopHbIe padoThbi) 56

-KCP 2

caMocTosTe/IbHasA padora 22

IIpomexyTouyHas arrecTanusa 36
JK3aMeH

3.2. Cogep)xaHue JUCHUILIMHDI

(cmpykmypupoeaHHoe no memam (pasdenam) C yKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed

akademMuyecKux uacos U 8uobl yueOHbIX 3aHs

muti)

HaumeHoBaHue pa3fiesioB ¥ TeM JUCLIATUIMHBL

Bcero B TOM 4HCJIe
Yyachl
( ) KonrakTHasi pabora (paboTa Bo
B3aMMO/IefICTBUH C MIPENOofaBaTeseM),
Yachl U3 HUX
3aHATUS CamocrosiTesbHast
CeMHHApPCKOro paGora
3aHsTHS THMA obyuarowerocs,
JIEKLIMOHHOTO | (TpaKkThueckue | Bcero Hackl
THUMa 3aHsATHsA/Mabopa
TOpHBIE
paboThI), yackl
b § $ b ¢
0 0 0 0 0




1. Hyk/ierHOBBIe KUCIOTBI. MeTO/ibl Onpe/iesieHust IepBUYHOM HYK/IeOTHHOM 8 ) 4 6 ”
T10C/1e/J0BaTe/IbHOCTH.

2. Pervkanust JHK 10 2 6 8 2
3. Penapanusa JHK 8 2 4 6 2
4. TeHeTHUeCKasi peKOMOUHALIUSI 8 2 4 6 2
5. TpaHCKpUILUs y TPOKapuOT 8 2 4 6 2
6. Perynsiusi TpaHCKpPUIILIMK Y TIPOKapUOT 8 2 4 6 2
7. TpaHCKpUIILIUS Y 3YKapuoT 13 3 8 11 2
8. ITocTTpanckpunyoHHble n3meHeHuss PHK 8 2 4 6 2
9. TpaHCnALMA y IPOKAPUOT U 3YKapyuOT 12 4 6 10 2
10. IMocTTpaHCsALMOHHas MoArUKarys 6enkoB. [lerpagarys 6e1KoB 8 2 4 6 2
11. T'eneTyeckas OpraHU3aLs MPOKAPUOT U 3YKapyuoT 6 2 3 5 1
12. Peopranusanys reHoma 9 3 5 8 1
Artrtecrauus 36

KCP 2 2

Utoro 144 28 56 86 22

CojepkaHue pa3/ie/ioB M TeM AUCIUIUTAHBI

1. CrpoeHue HyKneuHoBbIX KucaoT. Mogens JJHK Yorcona-Kpuka. MeTozbl orpe/iesieHust IepBUYHOM
HYK/IeOTHHOM niocsiefoBarenbHOCcTH. KoHdopmaronnsie popmel JHK A, B, u Z. BropuuHasi, TpeTHYHas
crpykrypa JHK, aenatypauus v peHatypauus IHK. Ceepxcriupanuzanus JHK, Tornonsomepasbl U UX THIIBL.
YposHuu yknagku JJHK 3ykapuoT, CTpyYKTypa HYK/1e0COMBI.

2. TTpunnune! pervvkarmu. Perymmikaiws JHK y 6akTepuid, peryIMKoHbI TPoKapuoT. PepMeHTHI U OesTKH,
y4acTBYIOLLMe B peruiikaluy, periucomMa. Pervvkanus JHK y sykapuot. Perinkarvsaelie JJHK-mionmmepassl.
PenMKoHbI 3YKapuoT, U3MEHUMBOCTDb MX pa3MepoB. ITOHATHe O CTallMOHAPHBIX «PeTUTMKATUBHBIX (pabpuKax».
[Tpo6siema penMKaiuy JuHeitHOro He3aMKHyTOro ¢parmenra JIHK. Tesomepa, TesloMepHble TOBTOPBI,
TeJlOMepHas MeT/Is.

3. Pemapauust THK. Hapyienusi, Bosnukaromue B JTHK. Knaccudukarus Tunos pernaparuu. [Ipsimast
perapanysi, 3KCLIM31OHHAs perlapaliysi OCHOBaHUH M HyK/IeOTH/I0B, perapaLjisi HecooTBeTCTBUI. SOS-
penapanys. Y CTpaHeHUe [BYHUTEBBIX Pa3pbIBOB.

4. O6uyas (romosoruuHast) pekoMbuHarysi. Mozieny roMosioruuHoi pekoMOuHayu. Ponb pekoMOrHaLK B
obecnieuennu cunTe3a JJHK mipu noBpexxaenusix JJHK, mpepriBaronyx pervkaryio. @epMeHTh
pekomOrHauyu. CalT-crietiiyudHasi peKOMOWHALYS.

5. Tpanckpunius y npokapuort. [loHsaTue TpaHckpuriToHa, onepoHa. PHK-nosnivMepasa npokapuor, ee
crpykrypa. CTpyKTypa npoMoTopa npokapuot. CteneHs crivpanu3anuu JHK u tpanckpunuuysg. Ctaguu
TPAHCKPUILIMOHHOIO L{UK/IA.

6. Peryanysa TpaHCKPUIILMK Y IIPOKApUOT. HeratvBHas U NO3UTUBHAS PeTyJIsALUs TPAHCKPUIILIUU, PelpecCopsl,
aKTUBATOpkl, 3((deKTopbl. Peryssius TepMuHaLiM TPAHCKPUIILIMYA. AHTUTepMUHALYS. ATTeHyallys
TpaHCKpUIyy. PubornepexiovaTesnu.

7. Tpu cucTeMBbl TPAHCKPUIILUM y 3YKaproT. Oco0eHHOCTH CTPYKTYPhI IPOMOTOPOB I'eHOB, TPaHCKPUOUPYEMBIX
PHK-nonumepasamu 1, 11, I11 sykapuoT. TpaHCKpUTILIMOHHBIE (aKTOPBHI.

8. Ilponjeccunr PHK. I1poueccunr pPHK 1 TPHK y npokapuot u sykapuot. PHKa3a P, cninaticunr npe-tPHK,
npe-pPHK sykapuoT. ITpoueccunr MPHK. PegaktupoBanue PHK.

9. ColicTBa reHeTUYECKOr0 KOZla, paMKa CUMThIBaHUs. BTopruHasa v TpetnuHast ctpykrypa TPHK,
u3oakuenTopHele TPHK. AKTHBalMs aMUHOKUCIOT U 00pa3oBaHue amuHoalui-TPHK. AmuHoarmn-TPHK-
cuHTeTa3bl. [IpoKaproTHUeCKUi U 3yKapUOTHUeCKHU TUTIBI pu00COM. AKTHBHbIE CaliThl pubocombl. OCHOBHBIE
9Tarbl IIpoLiecca TPAHCIALMY y IPOKAapUOT: MHULIMALMSA, JIOHTalys, TepMuHaLusa. OCHOBHbIE 3Tarllbl IIpoLjecca



TPaHC/ISALMU Y 3yKapyoT. Kam-3aBUcuMast U Kan-He3aBucuMas uHuyauus, Tunel IRES. TTomrcoma.

10. TTocTTpaHC/IAIMOHHBIE MOUGBUKAIMN OeTKOB: (OIUHT, OrPaHUUEHHBIN MTPOTE0/TH3, XUMUYeCKast
MOoM(YKALIYsA, THTEUHOBBIN CTI/IAlCHHT.

11. Hykneony, 6akTepuii. My/IbTUIAPTUTHOCT TEHOMOB TTPOKAapUOT. I'eHOMBI 3yKapHOT. S1/1epHbIi reHOM.
I'eHoMbI OpraHesul. ApXUTeKTYPHBIE 37IeMeHThI reHOMa. ['eHbl, ICeBI0reHbl, MPOLeCCUPOBaHHbIE MTCEBOTeHEI.
[ToBTOpSAIOLIMECS NTOC/Ie[0BAaTeIbHOCTH: TIpsIMble, UHBEPTUPOBaHHLIE, TaH/|EMHbIe, MHTepCcrepcHble. ['eHHbIe
cemeiictBa. CarermutHas JHK.

12. IHK-TpaHCIo30HbI B rTeHOMax MPoOKapyuoT. MexaHu3Mel TpaHcno3unuu. JJHK-TpaHCIIO30HEBI y 9yKapuoT.
IToBM>KHBIE 37IEMEHTHI, TIepeMeIT[al0IIHUecs C TOMOIILI0 00paTHOM TPaHCKPUMIUK (PETPO3JIEMEHTHI).

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydarou[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJI1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIAILIMHBI
MPUBEIeHHBIM B TI. 5.

Kanyrux A.B., HoBukos /I.B., JlykoBHukoBa JI.b., @omuna C.I'., ITepenkos A./l., HoBukos B.B.
ITocobue K MpaKTHUeCKUM 3aHSTHSM TI0 MOJIeKy/IsipHOM 6uosioruu. Yacts 1. Ob1jenabopatopHast
npakTrka. Hwkauii Hosropog: Hwkeropogckuii rocynusepcuter uM. H.U. JlobaueBckoro, 2015. — 39
c. 3apeructpuposaro B @30P HHI'Y 03.09.15. Pexxum poctymna:
http://www.unn.ru/books/met_files/Kalugin.doc

ITepenkos A./l., HoBukos [I.B., ®omuna C.I'., JlykoBHukosa JI.b., Kanyrun A.B., Kacatosa E.C,,
Hosukos B.B. ITocobue K MpakTHUeCKUM 3aHSTHSIM 110 MOJIeKyJISipHOU 6uosiornn. YacTs 2. MeTozbl
MOJIEKYJIIPHOM IUAarHOCTUKU: YueOHO-MeToanueckoe nocobue. Hwkuuii HoBropoa: Hukeropozckuii
rocynuBepcuteT uM. .H. JlobaueBckoro, 2015. — 44 c. 3apeructpupoBano B @30P HHI'Y 03.09.15.
PexxuM poctyna: http://www.unn.ru/books/met_files/Perenkov.doc

Kacaroga E.C., JlykoBuukoBa JI.b., @omuna C.T', 'opmikosa E.H., Bacunenko E.A., Kanyrun A.B.,
Hogukos /1.B., ITepenkoB A./l., ActpaxaHiieBa 1.B., Hoeukos B.B. [Tocobue K rnpakTHueckum
3aHSATUAM T10 MOJIEKY/IIPHOM Ouosiorun. Yacts 3. VicceoBanue GDU3MKO-XUMHUECKUX CBOWCTB
0e/IKOB 1 HYK/IEMHOBBIX KUCJIOT: YueOHO-MeToquueckoe rnocobve. Hxkuuii HoBropog;:
Hwxeropogckuii rocynuBepcutet uM. H.U. JlobaueBckoro, 2015. — 19 c. 3apeructprpoBaHo B ®30P
HHI'Y 28.09.15. Pexxum moctymna: http://www.unn.ru/books/met_files/M0l%20Biol%20P3.doc

5. @®OoHJA OLEHOYHBIX CPEJCTB [/l TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTeCcTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHus, HeO00XOJUMBbIE [JIsi OLIEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH € yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUSA:

5.1.1 TunoBble 3afaHus (OLeHOUHOe cpeJcTBO - J0K/aj) Ajisi OLeHKH C(HOPMHUPOBAHHOCTH
kKomnerennuu OITK-1:

1. JHK-nosMepassl 3yKapuoT.
2. ®epMeHTHI U OJTKU PerIMKaliiy MpoKapHoT.
3. Ocobas Tononsomepasa II — rupasa.



5.1.2 TunoBble 3afiaHusi (OLleHOUHOe CpeJACTBO - JloK/ajA) AN OLeHKH C()OpMHPOBAHHOCTH
komneteHiuu OITK-4:

1. NGS — BbICOKONTPOU3BOUTE/IbHOE CEKBEHUPOBaHUE.
2. TIupocekBeHUpOBaHUe.

Kputepumu orjeHnBaHus (0L[leHOUHOe CpeACTBO - JloK/1aj)

Ouenka Kpurepun onieHuBaHUsA

CopeprkaHue [JOK/IaZila COOTBETCTBYET 3asiB/IEHHOM TeMe, 3asiBlieHHast TeMa
TI0JIHOCTBIO packphITa. [IpoieMOHCTPUPOBaHbI HAYYHOCTH SI3bIKA U3JI0JKEHMS,
TIPEBOCX0/THO JIOTUYHOCTD U T10C/Ie/J0BaTE/ILHOCTE B U3/I0XKeHUH MaTepuaa. [IpescrasiieH
JIeMOHCTPALMOHHbIM MaTepuarn. [IpucyTcTByeT TBOpUeCKH, OpUTMHATbHbBIN
MOJXO.

Copep>kaHue [J0K/IaZila COOTBETCTBYeT 3asiB/IeHHOM TeMe, 3asiB/IeHHasl TeMa
TIOJTHOCTBIO PacKpbITa. IIpojeMOHCTPUPOBaHbI HAYUYHOCTD $13bIKa W3/I0XKEeHUs,
OTJINYHO

JIOTUYHOCTB U [10C/Ie/|0BaTe/IbHOCTh B U3/10KeHUU MaTepuaia. [1pesicraBien

JIeMOHCTPALIMOHHbIN MaTepuall.

CopepkaHue 10K/a/jla COOTBETCTBYeT 3as1BJIEHHOM TeMe, 3asiBJIeHHasl TeMa
TIOJIHOCTBIO packphbiTa. [IpoieMOHCTpUPOBaHbl HAYYHOCTh SI3bIKA U3JI0’KEHMS,
JIOTUYHOCTD U TI0C/Ie/]0BATEILHOCTh B U3/IOXKEHUM MaTepuara ¢ HeOOIbIITUMH
HeZioueTaMu. [IpescTaB/ieH eMOHCTPaL[MOHHBINA MaTepHUail.

OYeHb XOPOLI0

CopeprkaHuie I0K/a/la COOTBETCTBYeT 3asBJIeHHOHN TeMe, 3asiBJIeHHasi TeMa B 1[eJI0M
PacKphbITa, ¢ HeOOBIIMMY HeloueTamMu. [IpoieMOHCTPHUPOBAaHbI HAYUHOCTh SI3bIKa
XOpOLIO0

P W3JI0’KeHUsI, IOTUUHOCTD U TI0C/IeJOBaTeTbHOCTh B U3/I0’KeHUHM MaTepuaa C

He0OJILIINMHI Heao4YeTaMu. Hpe,Z[CTaBJIeH AEMOHCTPHI_[HOHHblﬁ MaTepuaJl.

CopeprkaHue /10K/a/jla COOTBeTCTBYeT 3asiBJIeHHOMN TeMe, 3asiB/ieHHasl TeMa
PacKpbITa NMOBepXHOCTHO. Hapy1iiieHbl HAyYHOCTD $13bIKa U3/I0KeHUs], IOTUYHOCTD U
T0C/IeJ0BaTe/IbHOCTb B M3/10)KeHUU MaTepuaia. JleMOHCTpaLMOHHbIN MaTepuan
Tpe/ICTaB/IeH HEKOPPEKTHO.

YAOBJIETBOPUTE/IBHO

Copep>kaHue [JOK/IaZila COOTBETCTBYeT 3asiB/IeHHOH TeMe, 3asiB/leHHas TeMa He

packpbiTa. HapyliieHbl HAyYHOCTS SI3bIKa MU3/10’KeHUs], JIOTUUHOCTh U

HEeYJOB/IeTBOPUTE/IBHO .
M0C/Ie;0BaTe/IbHOCTh B U3/10)KeHUU MaTeprarna. [JeMOHCTpalMOHHbII MaTepuasl He

Tipe/ICTaBJIeH.

I1JI0X0 HeB03MOXXHOCTH OLIeHUTH AOK/ad BC/IeACTBHE OTKa3a 06yqafomeroc;1 OT OTBeTa.

5.1.3 TunoBble 3asaHusi (oueHouHoe cpeactBo - CoOecefoBaHHe) /I OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-1:

1. T'eHOMBI 3yKapuOT. APpXUTEKTYPHbIe 3/IeMeHTbl TeHOMa. I'eHbl, I1CeB/I0reHsbl, [IPOLeCCUPOBaHHbIe
TICeB/IOreHb], yceueHHble reHbl ['eHHble ceMelicTBa. [1oBTOpsitOIIMeCs [10C/Ie/j0BaTe/IbHOCTU: IIPSIMBIE,
VHBepPTUPOBaHHbIE, TaHJeMHble, uHTepcriepcHble. CartesuutHasg JTHK.



2. T'enomel opranemt. Hykneous 6aktepuii. My/IbTHIIAPTUTHOCTh T€HOMOB TIPOKApHOT.

5.1.4 TunosBble

3afanusa  (oneHouHoe cpeactBo - ColecegoBaHue) [isi  OLEHKH

copmupoBaHHocTH KomneTeHnuu OITK-4:

1. MeTob! onipeZiesieHUs TIEPBUUHON HYK/I€OTUJHOW MTOC/Ie10BaTe/IbHOCTH.

2. TlpuHuun cekBeHUpOBaHUsA MO0 MeToAy CaHrepa.

Kpurtepuu oneHnBaHus (oneHouHoe cpecTBO - CodeceoBaHme)

Or1jeHKa

Kpurepru orjeHUBaHUS

TIPEBOCXOZHO

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOTOTOBKH.
[IposeMOHCTPHPOBaHBI BCe OCHOBHBIE YMeHUs. PellleHbl BCe OCHOBHbIE 3aJaul.
BrInoHeHsI Bce 3a/laHuisl, B IONHOM 06beMe 6e3 HezjoueToB. [IpoieMOHCTpHpOBaH
TBOPYECKMI1 MOAXO0/| K PellIeHHI0 HeCTaHJapTHBIX 3a7au.

OT/IMYHO

YpoBeHb 3HaHUI B 00bEMe, COOTBETCTBYIOLI[EM TIPOrPAaMMe TIOATOTOBKH, 6e3
oirbok. TTpo1eMOHCTPUPOBAHbI BCE OCHOBHBIE YMEHHSI, PeIlleHbl BCeé OCHOBHbIE
3a/lau¥ C OT/Ie/IbHBIMU HECYIIIeCTBEHHBIM He/I0UeTaMM, BLITOJTHEHbBI BCE 3a/JaHUS B
MoJTHOM 00Bbeme. TTpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PEIIeHUH HeCTaH/[apTHBIX
3a7au 6e3 oIMO0K ¥ HeJJOUETOB.

OUeHb XOPOIII0

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homny1ieHo HECKOMBKO HeCyleCTBeHHbIX OMOoK. [IpojeMOHCTPUPOBaHEI BCe
OCHOBHBbIe YMeHUs1. PellleHbI BCe OCHOBHbIe 33/jaul. BeInoHeHb! Bee 3a/iaHus, B
MOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPH pellleHUH CTaHJapTHBIX 3a/lau 6e3 olMO0K 1 HeloueToB.

XOPpOLII0

YpoBeHb 3HaHUH B 00hEMe, COOTBETCTBYIOIEM TTPOrPaMMe TO/[TOTOBKH.
HomnyiieHo HeCKOMbKO HerpyObix omnbok. [TpoieMoHCTPHUpPOBaHbI BCe OCHOBHBIE
yMeHus. PelieHbl Bce OCHOBHBIE 33/IauM ¢ HerpyObIMU OIMOKaMu. BhIToHeHBI Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [1po/1eMOHCTPUPOBaHbI
0a30BbIe HABLIKY TPU PEIIeHUH CTaHAAPTHBIX 3a/la4 C HEKOTOPLIMU HeJJ0UeTaMH.

VZI0B/IETBOPUTE/ILHO

MuHUMaTBHO JOTTYCTUMBIN YPOBeHb 3HaHHUMA. [I0MyIeHO MHOTO HerpyObIx
ommbok. [TpoZieMOHCTPUPOBaHBI OCHOBHBIE YMeHHUsI. PellleHbl TUTIOBbIe 3a/jauu C
HerpyObIMU OIIMOKaMu. BeITIo/THEHBI BCe 33/1aHus1, HO He B ITOJTHOM 00beMe.
MMeeTcsi MUHUMAJTBHBIN HAaOOp HAaBBIKOB /IJIs PElleHHsl CTaHJapTHBIX 3aay C
HEKOTOPbIMH He/loueTaMH.

Hey/I0B/IeTBOPUTE/ILHO

YpoBeHb 3HAHUI HIKe MUHUMabHBIX TpeOoBaHui. iMenu MecTo rpyObie
omm6ku. IIpy pelieHNM CTaHAAPTHBIX 334 He MPOJeMOHCTPUPOBAHbI OCHOBHbIE
ymenus1. Vimen MecTo rpy0Obie ommOky. I1pu pemieHn CTaHAAPTHBIX 3a/au He
NPO/JIeMOHCTPUPOBaHbI 6a30Bble HABBIKW, UMeIN MeCTO rpy0Oble OLIMOKHU.

I1JI0OXO

OTcyTCTBME 3HaHUM TEOpeTHUeCcKoro Mareprana. HeBo3MOXXHOCTE OLIeHUTh
TIOJTHOTY 3HAHUM BC/Ie/ICTBHE OTKa3a oOydatorjerocs ot otBeta. OTCyTCTBUE
MUHMMaJbHBIX yMeHuil. HeBO3MOKHOCTb OLIeHUTb Ha/IMuMe YMeHU BC/ie[jCTBHe
oTKa3a obyyaromerocst ot otBeta. OTCyTCTBHe BJlaJileHHsI MaTepPHUasIOM.
HeB03MO>KHOCTB OL|eHUTh Ha/lliure HaBbIKOB BCJIE/ICTBHE OTKa3a 00yvaroIlerocst ot




OueHka Kpurtepuu oLieHUBaHUs

OTBeTa.

5.1.5 TumnoBble 3ajaHusi (oueHouHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
Komnerenuu OITK-1:

Tema «TpaHCKpUIILUA»:

1. ITpoyecc co3peanust PHK-nipesiecTBeHHMKa y 3yKapuOT Ha3bIBaeTCs:
a) MHULTHALTAS

0) TpaHCAALMA

B) TepPMHUHALUS

T') TPAHCKPUIILIUS

2. Cnnaiicudr PHK y sykaproT npoucxogut

a) B sifipe

0) B LIUTOTIa3Me

B) B IIOPOBOM KOMII/IEKCe siZIepHOI 000/I0UKH

T') He TIPOUCXOTUT

3. Perynuys 3KCnpeccuy TeHOB y 3yKaproT NMPOXCXOAUT Ha CIeAYIOLINX STanax
a) TOJILKO Ha 3Tare TPaHCKPUIILIUU

0) Ha BYX 3Tarnax —TPaHCKPHITLIX ¥ TIPOL{eCCHHTA

B) TOJILKO Ha 3Tare CIijlalicuHra

I') Ha BCeX 3Tarnax 9KCIIpeccuy reHa

Kpurepumu orjeHnBaHus (0LjeHOUHOe CpeAcTBO - Tecr)

OueHka KpuTtepun orjeHMBaHYA

3aUTEeHO 50-100% mipaBUIEHO BBITIOJTHEHHBIX 3a/laHHMN TecTa

He 3aUTeHOo 0-49% npaBU/ILHO BBLITIOJTHEHHBIX 3aJjaHUI TecTa




5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTalu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb
J10X0 X0pOoIIO0 OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo
OCTH
KoMIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHWH B
3HAHUI MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. M JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTH MOJIHOTY N 3HAHUM. rporpamme yIOLIeM
o TpeboBaHUI. TOJITOTOBKH TIpeBbILIAOLIe
3HaHUM [Homny1eHo MO/ArOTOBKH rporpamme
Nwmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . Jony1eHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE yMeHUs.. IIpogemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBHE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pereHun YMeHHUS. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a/jau He THUIIOBbIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a/jauu ¢
OLIeHUTb Ha/THune 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
YMmenus N OBaHbI HerpyobIMH | HerpyObIMU
YMeHUH BrimoniHensr | u 3aJaum.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BCJIE/ICTBHE BCe 33/laHus | HecyllecTB | BbimonHeHbl
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B [TOJIHOM €HHbIMU BCe 3aJjaHuisl, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot o006BeMe, HO HeZiloueTaM | TOJIHOM
OLIMOKH 3a/laHUs], HO | B IOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TI0JIHOM HEKOTOphble
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeJoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMaJIbH IIpozsemoHC
0a30BBIX [pu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpozemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBbIKU
HaBBLIKOB 6a30BbIe HpOBaH
HeBo3Mo>XHOCTB 3a/jau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OLIeHUTb Ha/Inuyue | TMPOJeMOHCTPUD pelleHruu pelLeHun
HaBbIiku pelLieHus pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHBI HecTaH/apT
CTaH/apTHbI CTaH/lapTHBI pelleHuo
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a/1a4 C X 3azau 6e3 HeCTaH/JapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPbIM ommboK U X 3a/1a4y
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH




3d4TeHO

MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHWEe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXO[HO», IMPOJEMOHCTPUPOBAHEI
3HaHUS, YMeHWs, B/afieHuss 110 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi

OT/INYHO Bce KommeTeHIMM (4YacTW KOMIeTeHLMH), Ha (OpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUIAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

O4YeHb XOPOIIIo Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, CHOPMHUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIO»

XOpOoLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
[MCLIUIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLIO».

yAoBJeTBOpUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO [MCLIUI/IMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»

He 3a4TeHO

HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU

pe3y/IbTaTOB O0yueHHsT HA NPOMEXYTOUHOH aTTeCTallMi C YKa3aHHeM KpHTepHeB HX
OLIeHVBaHMA:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /I OLEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1

1.

10.

11.

Kosnbyesble mosekyssl JJTHK v nonsatre o ceepxcnupanusanuu JHK. Tononsomepasbl M UX TUIIBIL.
Yposuu yknagku JTHK.

. Perymnkanus [THK y npokaprot. OCHOBHBIe TIPUHLIMIIBI Peryivkaruy. PerinkoH npokapuot. CTpoeHue

perutMKaTUBHON BUKU. KitoueBsie ¢epMeHTEI, yuacTBytoiue B cuHTe3e JHK. Periicoma.

CTpyKTypa yJacTKa cTapTa perviikauun. MHunmanus obpasoBanus HOBBIX Herneid [JJHK y mpokapHor.
TepMuHalys perivkaluu. [IsyHaripasjieHHas peIuIdKaLys U peIuIMKaLys 10 TUILY KaTsLlerocs KoJbLia.
Pervmukauys [JHK y sykapuot. Pervkons! sykapuot. [ITHK-nonvMepass! sykapuoT. THULManus
o6pa3zopanus HOBBIX 1ierieit [JHK y sykaprot. Oco6eHHOCTH «co3peBaHus» hparMeHToB OKa3akH.
«PennmkartuBHbIe (habpUKK» IYKapHOT.

. TIpobsiema pervKaruu JMHeHHOT0 He3aMKHYyTOro ¢pparmenTa JJHK. Teomeps! 1 TesioMepHbIe

IMMOBTOPLI, TE/IOMEPHAs IeT/Id. TEHOMepaBEl.

. Penapauusa [THK. Tunel pennapauyu. [Ipsimas peniapatjys. BeipesaHue NOBpeXXeHHbIX HYK/IeOTU0B U

KOMIL/IEKC (hePMEeHTOB, OCYIeCTB/ISIOIIMX SKCIU3UOHHYIO perapawuio.
MexaHu3M perapalyy HecllapeHHbIX HYK/1eoTuoB (mismatch pemaparusi).
SOS-penaparus.

. Penapaiiuisi AByHUTEBBIX Pa3pLIBOB: TOMOJIOTHYUHASI TTOCTPETUIMKATUBHAS PEKOMOWHALUS Y 00beiuHeHe

HerOMOJIOTMYHBIX KOHILI0B MosiekyJisl JJHK.

I'omosnorryHas pekombuHauysi. CTpykrypa Xosuzes, MUrpaiys BeTBu. Mogieny roMosoruuHoM
pekoM6buHaLmH. Ponb pekombuHarmu B obecrieuerHnu cuaTesa [JTHK npu nospexaenusx JHK,
TIPePLIBAIOLMX PeTUIMKALHI.

Cairt-crieluduyuHasi peKOMOWHAIIS.



12.TpaHcKpuUnus y IpoKapuoT. TpaHCKpUNTOHBI POKapUoT. CTPYKTYpPHBIE 37IeMeHThI ITIPOMOTOpa
npokapuot. PHK-nonmmmepasa, cybbeuHuuHast cTpyKTypa. Pomb 1 pazHoobpasue curma-(akTopos.
Crapuy TpaHCKPUMLIUK: MHULIMALIKSA, 3/I0HTallysA, TepMUHALMA (p-3aBUCHMbIE U p-He3aBUCUMBbIE
TePMUHATOPKI).

13.Perynsius akTUBHOCTH POMOTOPOB NTPOKAapUOT Ha CTaluy MHULIMALIUM TpaHCKpUMuu. HeratveHas
perysnsys, perpeccopbl. [To3uTHBHAas peryisiys, akTUBaTopskl. JIakTo3HbI onepoH. CAP-6emok.
Curma-¢akTopbl Kak OeKH-perysTophbl.

14.Perynsius akTUBHOCTH IPOMOTOPOB TIPOKapUOT Ha CTaluu TepMUHALIUN
TPaHCKPUMNLMU AHTHTepMUHALMS. ATTeHyalysl Ha IIpUMepe TPUIITO(haHOBOr'O OIlepoHa.

15.Tpu cucremsl Tpanckpurnuu 3ykapuot: PHK-nonmmepasst 1, 11, II1. ITpomortops! PHK-nonumepas
9YKapuoT. PeryisTopHble 3/1eMeHTbI 3yKapuoT. Meauarop.

16.Tpanckpunuys reHos kiacca I. Tpanckpunuus reHos kiacca III.

17.Tpanckpurnuus reHos knacca II. basansHbie dakropsl Tpanckpunimu s PHK-nonumepassr 11
dopmurpoBaHue 6eKOBOTro KOMITIeKca Ha MpoMoTope. PaKTophl 37I0Hr Al ¥ TePMUHALIVH.

18.TIponeccunr pPHK, TPHK y npokapuot u sykaproTt. Mogudukauus 5’-, 3’-koHa MPHK.

19.Crutaticunr repBuyHBIX TpaHckpuritoB MPHK, crimaticocoma. ABTocrutalicuHr. AlbTepHaTUBHBIM
craricuHr. PenakrupoBanve PHK.

20.CgoticTBa reHeTrueckoro Koza. OcobenHoctu crpoenus TPHK, nzoakijentopasie TPHK. AkTuBaius
aMUHOKMCJIOT, Ba Kinacca amruHoatmn-TPHK-cuHTeTas.

21.Pubocomsl. TTpoKapHOTUYECKUI U 9YKapUOTHUEeCKHH THITbI pubocoM. Mopdosiorusi pubocom.
OYHKIMOHAIBHO aKTHBHBIE caliThl pubocom. A, P u E yuactku cBasbiBanusi TPHK, nentuaui-
TpaHcdepasHbIi LIeHTP.

22.VHyyanys TpaHC/IALMY Y IPOKapyoT: (hakKTopbl HHULMALMY, UHHLIMaTOpHbIe KoZoHbl, 16S pPHK u
nocsiefioBaTesibHOCTE 1lariHa-/lansrapHo B MPHK. MHUIManys TpaHOIALMY Y 5YKapHoT. K-
3aBUCHMas U K3M-He3aBHCHUMasi MHULMaLUs, (haKTopbl MHUL[UALUU.

23.Pabouwnii 3/10HralOHHBIN MK/ pUO0COMBI; TPY OCHOBHBIX 3Tana [UK/a. PakTophl 3/I0HTalliH.

24.TepmyHauys TpaHcasuyu. [IBa 3Tana repMrHanyy, GakTopel TepMyuHanuu. [Tomucoma. CorpsikeHHast
TPaHCKPUIILUA-TPAHC/ISILUS Y [IPOKApUOT.

25.TToCTTpaHCIALMOHHAs MOAU(UKALUA OeTKOB.

26.51epHble reHOMBI 3YKapuOT. ADXUTEKTYpPHBIe 371eMeHTbl TeHoMa. ['eHbl, IICeBI0reHs],
TNIpoLieCCUpPOBaHHbIe N1CEB/IOreHbl, yCceueHHbIe reHbl ['eHHble ceMeiicTBa. [loBTopstoIecs
10CJIe[j0BaTeIbHOCTU: TIpSIMble, UHBEPTUPOBaHHbIe, TaHJeMHbIe, MHTepcriepcHble. CatesmutHas JHK.

27.TeHombl opradent. Hykieous 6akTepuii. My/TbTUIAPTUTHOCTL T€HOMOB TIPOKApHOT.

28.THK-TpaHCI030HBI B FfeHOMax MPOKapuoT. IS-mociefoBaTelbHOCTH bakTepuid. TTpocThie U
KOMIIO3UTHBIe TPAHCIIO30HbI. MexaHu3Mbl TPAaHCIIO3ULIUH.

29.JHK-TpaHCI030HbI B TeHOMax 3yKapuoT. [IByxkoMmroHeHTHas cuctema JJHK-TpaHCcio30HOB:
aBTOHOMHBIH U Jle(eKTHBINA TPaHCT030Hbl. KOHTpOIMpYIOIMe 3/1eMeHThl KyKypy3bl. P-3/1eMeHThI
Zp030(HIIbIL.

30.Petpoanementsl. Knaccudukaiys peTpo3ieMeHTOB. MeXaHU3Mbl [iepeMeIleHuUs 3/IEMEHTOR C
JJIMHHBIMU KOHL|EBBIMH T10C/IeZloBaTe/IbHOCTSMU. Ty-3/1eMeHThI IpOXOKeH, copia-1o/jo0HbIe 371eMeHTbI
ITPO30(HIIBI.

31.Perpono3onsl. SINE u LINE. Mexanusm nepemelitenusi LINE.

5.3.2 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBanHocTa KomnereHuu OIMK-4

1. Monekyna [THK. Vcropus moka3arenbCcTBa reHeTHueckoi Gpyukuyu JHK.
Mogenb ctpyktypbl JHK Yorcona u Kprka. Kondopmarmonssie popmsr JHK.
MeToap! oripefiesieHHsl TEPBUYHON HYK/IEOTHAHOM MOCIe0BaTeTbHOCTH.
[TpuHLMn MeToza ceKBeHUpPOBaHus 1o CsHrepy.

ok N

[Mpuniun Metoga Makcama-I'unbepTa.



6. B])ICOKOHPOI/BBO,Z[I/ITEHBHOE CeKBEHHMPpOBaHUE.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OueHka Kputepuu orieHuBaHUs

Bce kommeTeH1[uM (4acTH KOMIIeTeHIUI), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «TIPEBOCXOAHOY,
MIPO/IeMOHCTPUPOBAHbI 3HaHUs], YMEHHs, BlaZleHHs TI0 COOTBETCTBYIOIIM
KOMIIeTEeHLIMSIM Ha YPOBHe, BhIIIIe MIPeAyCMOTPEHHOT0 ITPOTrPaMMOH.

MpeBOCXO0JHO

Bce kommeTeHIMY (4acTH KOMIIeTeHLIMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
OT/IMYHO JTUCLIMTUTAHA, COPMUPOBAHbI HA YPOBHE He HIXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0JJHa KOMITeTeHLUs1 CHOpPMHUPOBaHA HAa YPOBHE «OTIAYHO».

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
OYeHb XOPOLIO JUCLIMIUIMHA, cOPMHPOBAHLI HAa YPOBHE HE HIDKE «0UeHb XOPOILO», TIPU 3TOM
X0Ts ObI 0/JHa KOMIIeTeHILUsl cpopMHpOBaHa Ha YPOBHE «0UeHb XOPOLIIO».

Bce xommeTeH1[uM (4acTH KOMIIETEHIH), Ha (HOPMHUPOBaHKe KOTOPLIX HarpaBjieHa
XOpOLIO IUCLIMTUIMHA, COPMHPOBAHBI HAa YPOBHE HE HIDKE «XODPOILIO», TIPU ITOM XOTs OBl
0/THa KOMITeTeHIUsS ChOpPMHPOBaHa Ha YPOBHE «XOPOIIIO».

Bce kommeTeHIMY (YacTH KOMIIeTeHIMIH), Ha YOpMUPOBaHKe KOTOPLIX HallpaB/ieHa

JMCLIMIUIMHA, CPOPMUPOBaHbI HAa YPOBHE HE HIDKE «Y/10BJ/IETBOPUTE/LHO», [IPU
[|OBJIETBOPUTE/IEHO

Y P 3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 COPMHUPOBaHa Ha YPOBHE

«YyAOBJIETBOPUTE/IBHO».

Xots 661 0fHa KOMITeTeHLMsI ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHOY,

HeyJOBJ/JIETBOPUTE/IbHO <
HHM O/JHA M3 KOMIIeTeHLIMH1 He C(I)OpMI/IpOBaHa Ha YPOBHE «IIJIOXO0».

T710X0 Xots 661 0/fHa KOMITeTeHLMsI ChOPMUPOBaHa Ha YPOBHE «ILIOXO».

6. YueGHO-MeTOfMUeCKOe 1 HH(OpMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/151)

OcHOBHasi TuTeparypa:

1. Konnuer A. C. MosnekynsipHas 6uosorus : yuebnuk / A. C. Koauues, I'. A. CeBactbsiHOBa, U. JI.
LIBeTKOB. - 5-e u3/. - Mocksa : FOpaiit, 2023. - 422 c. - (Bsiciiiee obpa3oBaHnue). - ISBN 978-5-534-
13468-1. - Tekcrt : anektpoHHbIN / IBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=841388&idb=0.

[JononHuTtenbHas uTeparypa:
1. ITnakyHoB Bnagumup KoHcranTuHOBHY. OCHOBBI IMHAMHUYECKOW OMOXUMUY : YUeOHUK /

®dezepabHBIN UCC/IeI0BaTeTLCKUM LIeHTp "dyHjaMeHTaIbHbIe OCHOBLI broTexHoorun'"; @enepanbHbli
HcceioBaTe/IbCKul 1jeHTp "®PyHAaMeHTa/lbHble 0CHOBBI bruotexHosiorun". - Mockga : M3parenbckast



rpymma "Jloroc", 2020. - 216 c. - BO - bakanaspuar. - ISBN 978-5-98704-493-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=740336&idb=0.

2. [IpuMeHeHHe COBPeMeHHBIX MOJIEKY/IIPHO-O0MOIOrMUeCKUX MEeTO/IOB /I/isl IOMCKA U KJIOHUPOBAHUS
TI0JTHOPa3MepHbBIX HYyK/IeOTUHBIX TloceoBatenbHocTel K JJHK : yuebHoe ocobue /st By30B /
Pe6pukos [I. B., Kopoctun [I. O., Ymakoe B. JI., Bapcora E. B. - Mocksa : HUSY MU®U, 2011. - 88 c.
- PekomenjoBano YMO «faepHbie ¢pu3MKa ¥ TEXHOJIOTHU» B KaueCcTBe yueOHOTro rmocobust st
CTYZIeHTOB BBICIIMX yueOHBIX 3aBefieHui. - BUbmmorp.: ocTymHa B KapTouke KHUTH, Ha caiite D5C
Jlanb. - Knura u3z komiekiun HUAY MU®U - Buosnorus. - ISBN 978-5-7262-1481-8., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=716197&idb=0.

3. bpayH Teppu A. I'eHombl = Genomes 3 / riep. ¢ aHri1. A. A. Ceetiosa ; nog pef A. A. MupoHosa. - M.
; VbkeBcK : IHCTUTYT KOMITbIOTEPHBIX UccaefoBanuid, 2011. - 944 c. - ISBN 0-8153-4138-5 (aHru.) :
500.00., 1 3Ks3.

4. HoBukoBa Hazmexxia AnekceeBHa. MorneKyJ/isipHble acrieKTbl B3aMMOZ,eUCTBUSI BUDYCOB C K/IETKOU :
yuebHoe mocobue / H. A. HoBukosa ; HHI'Y um. H. 1. JTo6aueBckoro. - Hwkuuit HoBropoz : 131-Bo
HHI'Y, 2015. - 87 c. - TeKCT : 3/1eKTpOHHBI., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=850182&idb=0.

5. JIbtouH BenmxamuH. ['edsl = Genes IX / nep. 9-ro anr. usa. Y. A. Koduagu [v ap.] ; nox pea. . B.
PeGpukoBa. - M. : bunom. JTaboparopust 3HaHui, 2012. - 896 c. : 1B. w. - (JIyuruii 3apyOexHbIi
yuebHUK). - ISBN 978-5-94774-793-5 : 1899.40., 1 k3.

ITporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C CO/IePKaHUeM IUCIUITAHBI):

9BbC «KoHcynbTaHT cTyseHTa» http://www. studentlibrary.ru/,

9bC «ZNANIUM.COM»http://znanium.com/,

9BC «IOpatit»https://www.biblio-online.ru/,

Hayunas snektponHasi bubmioreka - http://www.elibrary.ru

E>xeromHuk «Y criexu 6uosiornueckoi xumum» http://www.inbi.ras.ru/ubkh/ubkh.html
BaBunoBckul )KypHas TeHeTHKH U cesleKLnu - http://www.bionet.nsc.ru/vogis/

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MOY 1)

YueOHble ayAUTOPUM [i/isI TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHOMN
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TTPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeficTBaMu 00yUeHHs, KOMITbIOTEPaMH.

[MomereHust A71sT CaMOCTOSITeIbHOM paboThl 00YYarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IMporpamma coctaBieHa B cooTBeTcTBMM C TpeboBanussmMu PI'OC BO 1o HaripaB/ieHHIO
noArotoBku/crietanbHOCTH 19.04.01 - bruotexHo/10TUS.

Agtop(si): JlykoBHHKOBa JIt060Bb BopricoBHa, KaHAWAAT OHMOIOTHYeCKUX HayK.
Perniensent(n1): CTpyukoBa MpuHa BanepbeBHa, KaHAuAAaT OMOIOrMUeCKUX HayK.

ITporpamMmMa olob6peHa Ha 3ace/jaHUM MeTOANUECKOM KoMuccuu ot 5.12.2023, ipoTokost Ne 2.
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