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Hpu pazpadorie paboucii uporpammst yuehuol jHcmsmin OCHOBY HOJIOKCIILI
1) Oejepanupiit rocy @perseiinii 0bpasoBaATCILILIL CLAIE@PT BHICIICIO obpazosaims

Marucrparypa 1o naupawicnmo nojrorosky 06.04.01 bronorss, yreepaiCHnsit  upHKazom
Munmcreperna nayxn u spicimero obpasonaims Poccuiickoii Dejiepatn Ne 934 o1 « 1 1» anryera 2020
I

2) YucOnuii 1an o manpasienmo wojrorosku 06.04.01 — Buonorns. HALPABICHIIOCT T
(podiiin) wojrorosxkn Conpemenmmnic. HEGOPMANMOIIHIC TEXHONOIHH B MCMIIC H BHOOIHH,
YIBCPAICIIIBIA Y HCIBIM COBCTOM (Pe/ICPAILHOIO TOCY/E@PCTBEIONO GI0)pKeION0 06pasoBaTemIoro
YUPCHKICHIs BBICHICIO 0Opazonand «Bamkupeknii rocy/@persemniii MG WMIMICK I yimBepenTery

Murmerepersa 2pasooxpancius Poceriickoii Dejepaim ot « ?_Q» ey 2024r., npatokos Ned
pe P | P = L,

Pabotas  uporpamma  yucOno#t jmcimumms  ojolpena  wa  3acej@anm Kadieypnt
(ynaMeITaNLHON 1 IPHKINION MUKPODHONOINH OT « { o Y2024, uporoxon Ne d

Sasejyiomuit gade/poit @z ! U'mMpanosa MLA.

Pabowas nporpamsa yuebnoi jmemmummn ojobpena  Yuehno-MeTojMIccKuM  COBCTOM
Hemrpa unnopainonuex o6pasoBaTCIBILIX HPOIPAMM 0T « A » &4 2024, HPOTOKOS No .1

[[pesieesarein Yacehuno-MeTouaeckoro cosera
Ilenrpa miopanoniuxX 06pasOBATECILILIX UPOIPAMAM L Twrona
Paspaboranku;

baiivnes AX. 16,1, npodieccop kadepnr Gy m@MerTanLioi u pukiajiieit MEKPoGHOIOTHI
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COIEP)XAHUE PABOUYEH INPOT' PAMMBI:

[losicHuTenbHas 3anucka

I[lensr W MeCTO JUCHUIUIMHBI B CTPYKType 00pa3oBareibHOM
MIPOrPaMMBI

[lepeuenb TIaHUPYEMBIX PE3YIbTATOB OOYYEHHUS TO IUCIUILINHE,
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 0Opa30BaTeNbHON IpOrpamMme
WHJIUKATOpaMu JOCTUKEHUSI KOMIIETEHIIUN

TpeboBaHus K pe3ylbTaTaM OCBOCHHS Y4€OHOM U CITUTUINHBI

Tumbl 3a7a4 pogecCHOHAIBHON eI TETbHOCTH

[Tepeuenb KOMIETEHITUN ¥ HHANKATOPOB IOCTHKEHUST KOMITETCHITHI
C YKa3aHHEM COOTHECEHHBIX C HUMU 3aIJTAHUPOBAHHBIX PE3YJIHTATOB
00y4YeHHUsI 110 AUCIHUTUINHE

Conepxxanue paboueid mporpamMmbl

O6bem yueOHOM U CIUIUINHEL (MOYIs) U BUABI y4eOHOH pabOThI
[lepeuens pasznenoB y4eOHOM TUCHUIUIMHBI M KOMIIETEHLIMH C
YKa3aHUEM COOTHECEHHBIX C HUMH TE€M pa3[eJoB U CLUUILIUHBI
Pazgenbl yueOHOM qUCHMILINHEL, BUABI y4eOHOH NeATeTbHOCTU U
(bopMBI KOHTPOJIS

HazpaHue TeM JeKIuil 1 KOJIMYECTBO YacoB [0 CeMeCTpaM yueOHOM
JTUCIUTIIMHBI (MOTYJIs)

Ha3Banue TemM MpakTUYECKUX 3aHITUH, B TOM YHUCIE MPAKTAYECKON
MOATOTOBKM W  KOJIMYECTBO 4YacoB IO ceMecTpaMm y4deOHOH
JTUACHUIUTMHBI (MOTYJIs)

JlaGopaTtopHbIii TPAaKTUKYM

CamocTosiTenpHas paboTa 00y4aroerocs

@DOH/ OIIEHOYHBIX MATEPUAJIOB JIJIsI KOHTPOJISI YCIIEBAEMOCTH U
pE3yNbTaTOB OCBOCHUSI YU€OHOM JUCIUIIIIMHBI (MOMYIIS)

[TepeueHb KOMIIETEHIIUN U UHIUKATOPOB JIOCTHUKEHUSI KOMITETEHIINH C
YKa3aHUEM COOTHECEHHBIX C HMMH 3alUIaHMPOBAHHBIX PE3YJIbTAaTOB
o0yueHus mo Aucuuiuimae. Onucanue KPUTEPUEB U IIKAJ OLlEHUBAHUS
pe3ynbTaToB 00y4YeHHsI 10 AUCLUIUIMHE.

TunoBbie KOHTPOJBHBIE 3aIaHMSI UJTH MHBIE MaTEpUalIbl, HEOOXOTUMBIE
JUTSI OI[CHWBAHUS PE3YJILTATOB OOYYEHHs MO y4EeOHOM IUCIUTIIIMHE
(MOmyns), COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B 00pa3oBaTeibHOI
MpOrpaMMe MHANKATOPaMH JTOCTHXKEHUS KOMIIETEHITUN
VY4eOHo-MeToanuecKoe U MHPOPMAIMOHHOE oOecneueHne yaeOHou
JTUCIUTLIMHBI (MOTYJIs )

[TepeyeHb OCHOBHOM M IOMOJHUTEIBLHOM JIUTEPATYPhl, HEOOXOTUMOMN
JUTS OCBOCHHMSI Y4€OHOM U CITUTUIMHBI (MOIYJIS)

[Tepeuens pecypcoB nHGOPMAITMOHHO-TEIEKOMM YHUKAIIMOHHON CeTH
«HTepHeT», HEOOXOMUMBIX UIi OCBOCHHS Y4EOHOH UCIUTIIMHBI
(Momyst)

MarepuanpHO-TeXHHYECKas 0a3za, He0OXonuMasi il OCYIIEeCTBICHUS
00pa30BaTeIbHOIO MpoIiecca M0 Y4eOHOM TUCIUTIIIUHE (MOIYJIs)
MarepuansHo-TeXHHYECKas 0a3a, HeoOXonuMas AJisi OCYIIECTBICHUS
00pa3oBaTeIbHOrO MpoIiecca Mo yu4eOHOoM TUCITUTIITHHE (MOTYIIS)
CoBpemennsbie nmpodeccruoHanbHbIe 0a3bl TaHHBIX, UH(GOPMAIIMOHHBIC
CIPaBOYHBIE CHUCTEMBI

JlumeH3noHHOE ©  CBOOOJHO PACHpOCTpaHsSEMOE MPOTrPaMMHOE
oOecriedeHue, B TOM YUCJIE OTEUEeCTBEHHOTO MPOU3BO/ICTBA

> b

()W)

[o2¢)

13

17

18

19
19

26

31

33

33

34

34

35

35
37



1. [TosscHuTEeILHASA 3aMUCKA

1.1. Heab 1 MeCTO JMCHMUILIUHBI B CTPYKTYpe 00pa30BaTe1bLHOM NP OorpaMMbl

Jucuunina « MonekyssipHasi OMOJI0rus» OTHOCUTCS K 0043aTeIbHOW YacTH.
JucuunnuHa u3ydaercs Ha 1 kypce Bo 2 cemecTpe.
Lenpto ocBoeHMsT yueOHOM MUCHUTLTUHBI (Momyiisi) «MomnekymsipHast OUOIOTHsI»

ABJIICTCA

00 yJaromuxcs

dbopmupoBaHue

Cco

peKOMOMHAIMEN U TEHETUYECKUM aHAITU30M.
1.2. IlepeyeHp INIAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHUS] IO MCLHMILINHE,

COOTHECCHHBbIX C

YCTAaHOBJICHHBIMH B

HHIUKATOPpaMM JOCTHKCHUA KOMIIETeHIINH

MPECTABICHUS
MPOTEKAIOIMKMX B JKUBBIX OpPraHU3Max HW 00 HX Peryssiu,
CTPYKTYPHO-() yHKITHOHATIHLHOM

0 MOJICKYJIAPHBIX nmponeccax,
O3HAaKOMIJICHHUC

OpraHu3alel  TeHOMa,

o0pa3oBaTe/IbHOI  MporpamMmme

CUTyalluidi Ha OCHOBE
CHUCTEMHOT 0 MOJX0/1a,
BEIpaOaThIBaTh

CTpaTEeruio 1eUCTBUN

MCXKIY HUMH,

Koa n Kon u HaumeHoBaHue Pe3yabTarsl 00y4eHus mo y4eOHOM
HAaUMeHOBaHMe HHAUKATOPA J0CTHKEHHUSA AMCUHMILINHE (MOAYJII0)
KOMIeTEeHIIUH KOMIeTeHIIUH
VK-1. CnocobeH | VK-1.1. Anamisupyer | 3HaTh ~ METOIABI  aHaIM3a poOJIeMHOM
OCYLICCTBIIATH IpoOJIEMHYIO CHUTYallMIO Kak | CUTyallud B 00JacTH  MOJIEKYJISIPHOM
KPUTUYECKMH aAHAJIU3 | CUCTEMY, BbIABJIAA €¢ | OMOJIOrHM, BBISBIISAS €€ COCTaBJIIOLINE U
IpoOIEMHBIX COCTABISIONIME M CBSA3H | CBA3H MEKALY HUMH.

YK-1.3. Kputnueckn
OLICHUBAET HaJIeKHOCTh
UCTOYHHKOB  MH(OPMAIIHH,

paboTaet ¢ MPOTUBOPEUNBON

YMeTh KpUTHYECKH OLIEHHBATh Hay4yHBIE
JOCTIDKEHHUsT B 00JIACTH  MOJIEKYJISIpHON
OMONIOTUM,  CHCTEMHO  MHOJAXOAWTH K
pELIeHUIO 3a/ad.

uHQOpManel W3  pasHEIX
MICTOUHUKOB.

BrageT»  HoAxojaMH B obactu
YK-1.4. Pa3pabatbiBacT ¥ | \ionexynaproit OMOJIOTHH, FeHHOM

COMCPKATCIILHO WHKCHEPUU W CMEKHBIX JIUCHUIUIAH IS
apryMEHTUPYET CTPATETHIO .
. | pelIeHus MpOOIEMHBIX CHTYAITHA.

pEILIECHUS po0JIEMHOM

CUTYalluu Ha OCHOBE

CHCTEMHOT O U

MEKTUCIHUILIMHAPHOT O

IOJTXO/IOB
OIIK-6.  Cnocob6en | OIIK-6.1. Ucnons3yer | 3puare 0 myrmsIx M HEPCIEKTHBAX
TBOPYCCKH SHaHHA 0 IyTAX U | COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOT NN
HPUMEHATD W | MCPCICKTUBAX MPUMCHCHHUS | B 001aCTH MOJIEKYJISIPHOU OMOJIOTHH.
MOTU(UITUPOBATH COBPEMEHHBIX
COBpEMEHHBIC KOMITBIOTEPHBIX TEXHOJOT Uit
KOMITHIOTEPHBIE B OMOJOTMYECKHX HayKax H
TEXHOJIOTHH, 00pa3oBaHNH;
pabortath ¢ | OIIK-6.2. PaGoraet ¢ | YMmeTb paboTaTh ¢ mpodeccru OHAILHBIMH
pO(GECCHOHANBHBIME | poQeccH OHATEHBIMU 6azamu nannsix: NCBI (RefSeq, OMIM,
Gazamu JMAaHHBIX, | Gazamu u Oankamu na"HbiXx B | Nucleotide, Gene, Protein, dbSNP,




npodecCuOHATBHO
oopmIIATh "
NPE/ICTaBIISTh
pe3ybTaThl
pa3paboToK

HOBBIX

n30paHHOM obyactu
npodeccruoHanbH o

ACATCIIBHOCTH,

ClinVar) B ob61actu MOJIEKYJISIPH O
Oouonoruu

OIIK-7. CniocoGeH B
cdepe cBoei
npodeccruoHambH oM
JEeSITeIbHOCTH
CaMOCTOSTEIILHO
OTIPEEISTh
CTPATETHIO U
Ipo0JIeMaTHKY
HCCJICIOBAaHU,
MPUHUMATE PEIICHWS,
B TOM 4YHCJIE
MHHOBAIIOHHBIE,
BBIOMPATH U
MOIU(PHUITUPOBATH
METO/Ibl, OTBEUATH 3a
KayecTBO paboT u
BHEAPEHUE UX
pe3ybTaToB,
oOecrieunBaTh MEPhI
IIPOU3BO/ICTBEHHOU
0e30macHOCTH MpU
pelIeHUH
KOHKPETHOM 3aJjaun

OIIK-7.1. Ucnonb3yer
3HAHUS U OCHOBHBIC
MCTOYHUKHU U METOJIBI
MOJTYYEHUS
npo¢eccroHaIbHON
uH(pOpMAINH, HATTPABIICHUS
Hay4HBIX UCCIIEIOBAHU,
COOTBETCTBYIOIINX
HAIPaBJICHHOCTU MPOTPaMMBbI
MarucTpaTyphbl;

3HaTh OCHOBHBIC METOMBI  ITOJTyYCHHS
npo¢ecCHOHATBHON uH(popMaIuy,
HampaBJIeHUs] HAyYHBIX MCCIEIOBaHUHA B
00J1aCTH MOJIEKYJISIPHOM Oroorun

OIIK-7.2. BoisBisier
MEPCIIEKTUBHBIE MTPOOIEMBbI U
bopMyIHpPYET MTPHHITUIIBI
pEIICHUS aKTya IbHBIX
HAyYHO-MCCIIEI0BATEIHCKUX
3a7a4 Ha OCHOBE
HCII0JIb30BaHUS
KOMILJIEKCHOH MH(OpMaIuH,
B TOM YHCJIC Ha CTHIKE
o0JyiacTel 3HAHHUS;

YmeTb BBISIBIISITH MepCIeKTUBHbBIE
poOIeMbI u CIOCOOBI perieHus
aKTyaJIbHBIX HAy4YHO-MCCIEI0BATENbCKUX
3aJad  Ha  OCHOBE  HCIOJB30BaHUSA
KOMIUIEKCHOM WH(pOpMaluu, B TOM YHUCIE
Ha CTBIKE MOJICKYJSIDHOM OWOJIOTHH U
T€HHOW MHIKEHEepUuHn

2. TpeGoBaHus K pe3yJIibTATAM OCBOEHUSI Y4eOHO! JUCIHUILIUHBI

2.1. Tunsl 32124 npogecCHOHAIBHOU 1eATEJTbHOCTH

33,[[8.‘11/1 HpO(i)@CCHOHaHLHOﬁ ACATCIbHOCTH, KOTOPLIC JICKAT B OCHOBEC IIPCIIOJaBaHHA
y‘IC6HOﬁ JUCHMIIIMHBI. HAYYHO-UCCICA0BATECIIbCKAs, IICAArOru4ecKas.

2.2. IlepeyeHb KOMIETEHIHI, HHAUKATOPOB NOCTHKEHUS KOMIETEHUUH M
HHAEKCA TPYA0BO QYyHKUMHU

HNupexc ITepeyennb
Homep/ Huexe Homep TPYAOBO# | HNPAKTHYECKHX
HHAUKATOPA pynxknun HABBIKOB 110
KOMIIETCHIUH OueHouyHnIe
n/Ne KOMIIeTeHI[UN u ee OBJIA/IEHUIO
(WJIM ero 4yacTu) u (Wn ero wacTi) u | COACpKan KoMIeTeHmuesi cpeacTrsa
ee cojiep:KaHue e
ero cojgep:kanue
1 2 3 S5 6
1| YK-1. Cnocoben | YK-1.1. HOHCK KOHTpOJIbHAS
OCYILIECTBJIATh AHanu3upyer HE00X0 MO pabora,
KpUTHYECKUN pOOJIEMHYIO Hay4HOI




aHau3 CUTYaIUIO KaK uH(popMaIuy; cobecenoBaH
pOOJIEMHBIX CHCTEMY, BBISIBIISIS CIIOCOOHOCTB ue,
CHTYalHil Ha €€ coCTaBJHIOIME U CaMOOPraHu3aluu | TECTUPOBAHU
OCHOBE CBSI3U MEXY HUMHU. - e,
CHCTCMHOT'O YK-1.3. caMoOOpPa30BaHKM | CHTYAllUOHHBI
1oaxona, Kputnueckn = e
BEIpaOaThIBaTh OLICHUBAET
3a/1a4u

CTpaTEruio Ha/IOKHOCTh
JEUCTBUI WCTOYHUKOB

uHpopMaIuuy,

paboTaer ¢

IIPOTUBOPEUYNBON

uHpOpMaIuen u3

pa3HbIX

UCTOYHHKOB.

YK-14.

Pa3pabarbiBaer u

COZIEPKATEIBHO

apryMeHTHPYeT

CTpaTEeruio

pelieHus

po0IeMHON

CHTYyalluu Ha

OCHOBE CHCTEMHOTI' O

u

MEXAUCLUTLIMHAPH

Or'0 TMOJXO0JI0B.
OIIK-6. CriocoGen | OTIK-6.1. CIOCOOHOCTB KOHTpOJIbHAS
TBOPYECKH I/ICHOJ'II)?;yeT 3HAHUA CaMOCTOATCIIbHO pa60Ta,
HIPUMEHSTh U O MyTSX U UCHOJB30BATH cobeceioBaH
MOAU(GUIUPOBATh | MEPCIIEKTUBAX COBpEMEHHbBIE ue,
COBpPEMEHHBIE IpUMEH eHUs KOMITbIOTCPHBIC CUTYallMOHHBI
KOMITbIOTCPHBIC COBPEMEHHBIX TEXHOIOrMH 11 € 3a7a4u,
TEXHOJIOTHH, KOMIIBIOTEPHBIX TIpOBEACHIA IIMCBbMEHHOE
pabotaTs ¢ TeXHOIOIMI B TCOPETUICCKOM M| TecTHPOBAHU
npo¢eccroHaIbHBI OO IS CKIX OKCHCPUMCHTAIIBH | ¢
Mu 0azamu OH

HayKax
JTaHHBIX, HAy4YHO-
po¢ecCUOHaIbHO obpasoBaHuy. HCCJIEI0BATEIbCKO
0bOPMISTH H OIIK-6.2. PaGoraer if paGoTHI
PEICTABIISITh ¢
pe3yNbTaThl HOBBIX npoheccrOHabHbL
pagpa60T0K MM 0a3zaMu U

OaHKaMH JIaHHBIX B

n30paHHOI 00J1acTH

npo¢ecCHOHaTHHON

JIeSITeTbHOCTH.
OIIK-7. Crioco6en | OIIK-7.1. CHOCOOHOCTD KOHTpPOJIbHAS
B c(epe cBoei Hcnonb3yer 3HaHus CaMOCTOSTEIbHO pabora,
npo(eCCUOHANBHO | i OCHOBHBIE MIPOBOAUTH cobecenoBaH
i IesITeNbHOCTH TEOPETUYECKYIO H | HE,

HUCTOYHUKH U




CaMOCTOSITENILHO METOABI OTy4eHHS
OIIpENENATh npodeccuoHaIbHOM
CTPaTCruio u I/IH(l)OpMaIII/II/I,
npodIeMaTHKy HarnpaBJICHUs
UCCIICZIOBAHUI, HAYUHBIX
TpHHIMATD MCCIIEOBAHHUI,
pelIeHus1, B TOM
COOTBETCTBYIOIIUX
Yyucle
HaNpaBJICHHOCTH
MHHOBAIIOHHBIE,
BBIOHpATh U TpOrpaMMBI
MomuduumpoBaTs | MATHCTPATYPHI.
meronsl, otBeuars | OTIK-7.2.
3a Ka4ecTBO pabor | BbUBISCT
U BHEJIPpEHHE UX NEPCIEKTUBHBIE
pe3yJbTaToB, po0IeMbI U
o0ecreunBaTh Gopmymupyer
MEpPBbI MPUHLIMIIBI
NPOU3BOJICTBEHHO | perepys
1 6e3onmacHOCTH AKTYAJTBHBIX
IIPU pPeIIeHUU
. Hay4YHO-
KOHKPETHOM
UCCIIEI0BATEIbCKUX
3a1a4n
3a/1a4 Ha OCHOBE
UCTIOJIb30BaHUS
KOMILJIEKCHOH
uH(bopManuy, B
TOM YHCJIE Ha
CTBIKE oOJacreit
3HAHMUS,

AKCIEPUMEHTAIbH
yI0

Hay4HO-
HCCIIEIOBATEIBCKY
10 paboTy B
obnactu
MOJIEKYJIIPHOM
Ouonoruu u
CMEKHBIX
TUCITUTUTHH

CUTYallMOHHBI
€ 3ajJa4H,
MUCBMEHHOE
TECTUPOBAHH
e

3. Coaep:xanue padouei mporpaMmMbl

3.1 O0bem yueOHOH AUCHUNIMHBI (MOLYJIs1) M BUABI Y4eOHOil padoThl

Beero uacon/ | CeMECTPEI
Bujx yueoHoii paéoTnl 3a4Y€THBIX 7
CAMHMI 4acoB

1 2 3

KonTakTHas padora (Bcero), B TOM YHCIIE: 84/2,33 84
Jlexruu (JI) 28/0,78 28
IMpakTrueckue 3ansrus (I13), 56/1,55 56
CamocTosiTe/ibHasi padoTa 00y4aromerocs, B TOM 4UCJe: 168/4,67 168
[ToaroroBka k 3austusm (I13) 114/3,17 114
[Tonroroska k Texymemy koHTpotto (I1TK) 36/1,0 36
[ToaroTroBka k npomexxyrounoMmy KonTpomto (I1T1K) 18/0,5 18
Bua npomeskyTouHoi arrectanuu | Dk3ameH () 36/1,0 36
HUTOI'O: O6masi Tpy10€eMKOCTh yac. 288 288




3ET

3.2. Ilepeuyensb pa3aesioB yueOHON JUCHUILVINHBI 1 KOMIIETEHIIHI ¢ YKa3aHUEM
COOTHECEHHBIX ¢ HUMU T€M Pa3/1eJI0B JUCHHILTUHbI

Neni/m Wnaeke HanmenoBanue
KOMITETeHITHH pa3nesia yueOHoM Conep:kanue pasjaesia (TeMbl pa3iesioB)
AUCHHUIJIMHBI
1 2 3 4

1. | YK-1 B N
OITK-6 BEZICHHE B KpaTkas uctopusi CTAaHOBJICHHUS MOJIEKYJISIPHOM
OITK-7 MOJIEKYJIIPHYIO 6uonoruu. OCHOBHbIE OTKPBITUS MOJIEKYJIIPHON

Ouonoruo Ouosnoruy. 3a1la4u MOJIEKYJIIpHON OMOIOrUU

2 | YK-1 Mukpockonusi. PEHTT€HOCTPYKTYPHBIN aHAJIN3.
OIIK-6 MeTomsi PagnoakTuBHEBIE W30TOIIBI.
OIIK-7 MOTTEKyTAPHOF YapTpaneHTpu pyrupoBanue. Xpomatorpadus.

S1OLOr I Dnektpodopes. Kynbrypa KJIETOK.
' beckiierounble cucrembl. MOHOKJIOHAJIBHBIE
aHTHUTENIA.

3. | YK-1
OIIK-6
OIIK-7 AMHMHOKHUCIIOTHI Crtpoenue, cBOMCTBA U PYHKIIUM aMUHOKHCIIOT.

4. | YK-1
OIIK-6 CrpoeHue ¥ CBOMCTBAa TMENTHUAHOM CBSI3H.
OIIK-7 TenTupet u benxn Crpoenue, cBoiicTBa U QYHKIIMH MENTHI0B

5. | YK-1 [lepBuunas cTpykTypa OenkoB. Bropuunas
OIIK-6 CTPYKTypa OEJIKOB.O-CITUPaib, [B-CTPYKTYpHI.
OIIK-7 CrpykTypHas CBepxBTOpHYHAS CTPYKTYpa. JlomeHsl

opranusauus 6enkos | TpernuHas CTPYKTYpa Oenka. Casi3n
CTaOMIM3UPYIOUIME  TPETHUUHYIO  CTPYKTYpYy
0enkoB. YeTBepTHUHAs CTPYKTYpa OEJIKOB.

6. | YK-1 IlepBuuHasg CTpyKTypa HYKIEHHOBBIX KHCJIOT.
OIIK-6 Kondopmanuss KOMIOHEHTOB HYKJIEHHOBBIX
OIIK-7 Hykneunoseie kucnot. MakpomouiekyispHaas ctpykrypa JHK.

kucnotsl, JJTHK [Momumopdusm aBorinoi cnimpanu JJHK. ®opmbr
JHK. CBepxcrnupanuzaius JHK,
TOIIOM30Mepasbl

7. | YK-1
OIIK-6 CtpykTypa u GbyHKIUS PHK.
OIIK-7 PHK Maxkpomonekyisipaas crpykrypa PHK. Bunsi

PHK. Konnenuus «Mup PHK».
8. | YK-1 Crpyktypa  GakTepHaJbHOH  XPOMOCOMBI.
OIIK-6 CtpykTypa MIPOKapHUOTHYECKHUX TEHOB.
CtpykTypa T€HOMOB
OIIK-7 bakrepuanbusie nna3mubl. CTpyKTypa reHoMa
pO- U DYKapuoT
9YKapHoT. Kuneruka peacconuanuu
nenatypuposanHod JIHK u cnoxxHOCTh reHOMa




y aykapuort. [TocnenoBaTenbHOCTH HYKICOTH OB
9YKapUOTUYECKOT O reHoma. CrpykTypa
9YKapUOTUYECKOr0 reHoMa

TPaHCIISIKSA, OITUHT,
Mo UK.

9 | YK-1 benku u  ¢depmeHTH, YyyacTBywoIME B
OIIK-6 pemkannun JJHK. Pennmkanus XpomMocoMsl
OIIK-7 Perumukanus JJTHK E.coli. Pennmkamust XpoMOocCOM Yy SYKapHuoOT.

buocuntes JIHK na matpune PHK (oOpatHas
TPaHCKPUTIIIUS)

10.| YK-1 PHK-nonumepaspl. UHULIMALMS TPAHCKPUIILIUY.
OIIK-6 Ononranusi.  TepMHHAIMSA  TPAHCKPHUIIIIUH.
OIIK-7 Tpanckpunmus Y|p Ax

eryJsiysl  TPaHCKPUIILUH. TUBATOPBl U
HpoKapuoT perpeccopsl TPaHCKPHUIILUU. OmnepoH.
HeratuBHas u mo3UTHBHAS PETyIISILMSL.

11.| YK-1 Perynsmus
OIIK-6 TPaHCKPUIILUH y | Perymsiuust tpanckpunuuu y 6akrepuodara A.
OIIK-7 Oakreprodara A.

12.| YK-1 PHK-nonmumepaspl. @DakTopbl TpPaHCKPHUIILIUH.
OIIK-6 Perynstopubie MOCJICIOBATEIbHOCTH:
OIIK-7 Tpanckpunius y N

SHXAHCEPBI, cailyiieHcopsl, aJanToOpHbIE
JyKapHort. 3JIEMEHTHI. Menuatopsl. IIponykThl
TPaHCKPUIILUU

13.| YK-1 XpomMaTUH U 00Imas
OIIK-6 (ToTanbHast) AneTHIIMpOBaHuUe THCTOHOB.
OIIK-7 peryJsnus dochopunupoBaHue TUCTOHOB. JlemuHynus

TPaHCKpPUIILUN y | XxpoMaTHHa
3YKapuoT

14, YK-1 [Ipoueccunr y npokapuort. IIpoueccunr TPHK n
OIIK-6 pPHKy  osykapuor. Ilpomeccunr MPHKy
OIIK-7 Mponecennr PHK 9YKapuoT. IV\/[exaHmNiLI CILTaliCHHTA.

ATNbTEpHATUBHBIM  CIUTAli-CUHT. Y JajeHue
ITULTHUX) MIOCJIE0BATEIBHOCTEN.
[Ipucoenunenue nmoaupuKanus HyKICOTUIOB.
15.| YK-1 Paspymenne MPHK Oakrepuit ¢ 5S-koHna:
OIIK-6 >pdext monoxkenus. Paspymenne MPHK
OIIK-7 Pacriax MPHK aykapHoT ¢ 3-koHna. Poas mom(A) pparmenra.
BiusHue npoaykTOB TpaHCIILMM Ha pacnaj
MPHK. Bmusane nuranmoB Oenka Ha pacman

MPHK.

16.] YK-1 I'enernueckuil kox. AKTHBanUs aMHHOKHCIIOT.
OIIK-6 PuGocomel. Pubocomansasie PHK. CBsi3biBanue
OIIK-7 buocunres Oenka:

amunHokucior ¢ MPHK. ®yHkunoHanbHblE
HeHTpsl pubocom. MHuimanwus, >IoHTanus u
TEPMHUHAIUS TPAHCKPUIIIIAH. [Tomucomel.
OcoOeHHOCTH TpaHCIALMU y IPOKApHOT U B
MUTOXOHAPUSIX. WHrUOUTOpPHI TpaHCIALMH Y




IPOKAPUOT H dyKapuoT. DonauHr OEnIKOoB.
@dakTophl, ONpPEACISAIONINE MPOCTPAHCTBEHH YO
CTpyKTypy OenkoB. Mogemn cBOpauuBaHUs
OcnkoB. ®DakTopel  QomauHra. DEepMEHTHI
donaunra.

17.

YK-1
OIIK-6
OIIK-7

PexomOuHams

peKoMOnHaIHS,
peKoMOUMHaIIHS,

T'omonornunas
caifrcrienu puaHas
IKTONUYECKAsT PEKOMOUHAIIHS

18.

YK-1
OIIK-6
OIIK-7

[Tporpammupyemas
KJICTOYHAS CMEpTh
(amorTo3)

[Iporpammupyemas
(amorto3)

KJIICTOYHAasd CMCPThb

19.

YK-1
OIIK-6
OIIK-7

OO0mme npUHUMIBL U
METO/bI T'€HHOU
VH)KCHEPUU

[IpenmMer w© 3agaum  TEHHOW HHXKEHEPHHU.
Pa3zBuTne METONOB MOJIEKYJISAPHOW T'€HETUKHU.
[Ipaktuueckoe HCI0JIb30BaHUE Hay4HbIX
JOCTIDKEHUH B 00JIaCTH (U3UKO-XMMHUYECKON
Oouonorun B OuomHayctpuu. OOmas cxema
POBEJICHUS T€HHO-MHXEHEPHBIX pabor.
DepMEHThI T'€HETUYECKON NHKEHEPUU. MeTo bl
KOHCTpyHpoBaHus rudpuaabix Mosiekyn JJHK in
vitro. Bekropusie momnekyinsl JJHK. Benenue
monekyn JIHK B kmerku. Mertoasl oTOopa
TUOPUTHBIX KJIOHOB. Pacmmdporka
HYKJICOTUTH O MOCJIE-BaTEeIbHOCTH
(bparmeHTOB JHK. Amrui pukanms
nocienoBatenabrocteit JIHK in vitro.

20.

YK-1
OIIK-6
OIIK-7

BekTopHas  cucrema
rpaMOTpULIATEIbHON
Oaktepun Escherichia
coli

BBenenue mmasMugHBIX U (DAarOBBIX MOJICKYII
JHK B xnerku E. coli. CTpoeHue KIETOYHOM
CTCHKH IPaMOTPHITATEIIEHBIX OakTepuil.
Cdepornactel. «KanpiueBbie» KOMIIETEHTHBIC
KJIeTKHU. DnekTponopanus. YnakoBka JJHK ¢ara
asMOma B Karcuzel N Vitro. MosekyspHbie
BEKTOpb! E. coli. Kionupyrouye mnia3mMuaHble
BEKTOpbl. MOJIEKyJIsIpHbIE BEKTOPbl Ha OCHOBE
JTHK (ara nsaMOa. HckyccTBeHHBIC
OaxTepuanbHbIE XPOMOCOMBI. da3zMub.
Kitonupyromue BEKTOPBI Ha OCHOBE
HUTEBUIHBIX (aroB. Parmuasl. BekTopHbIe
MJIa3MuJibl, OOecrneunBaronme MmpsMon oTdop
rubpuanbix JIHK. BekTopsl, obecneunBaromnye
JKCIIPECCUIO0 YYKEPOJIHBIX T'€HOB B KileTKax E.
coli. Bekrtopel E. coli, neTepMUHHPYIOIINE
CEKPEITUIO YY)KEPOJTHBIX OCITKOB.

21.

YK-1
OIIK-6
OIIK-7

Dxcrnpeccus 1
BBIACJICHHNEC LICJICBBIX

Koncrpyuposanue
OpraHU3MOB.
Brinenenue

CEKPETUPYIOIINX
Mertabonueckass HMHKEHEPUS.




0enKoB TCHETHYECKH -MOU(DUIIMPOBAHHBIX OPraHU3MOB
U mpobJiemMa yajaeHus MapKepPHBIX TEHOB.

22 | YK-1 Joctrxenue O¢ddexT mo3pI TeHa NOpU  MOJEKYJISIPHOM
OIIK-6 HOBBIIEHHOM KJIOHHPOBaHMU. Bimsuue  3ddexkTuBHOCTU
OIIK-7 NPOAYKIMKA  OEJNKOB, | TPAHCKPHUIIIIMK  KJIOHHPOBAHHBIX TE€HOB Ha

KOIUPYEMBIX TEHaMH, | ypOBEHb WX  OJKcrpeccud.  [loBwimieHue
KJIOHUPOBAHHBIMH B | 3((eKTUBHOCTH TpaHCIsAuu MaTpuaHbix PHK
kierkax Escherichia | Crabunmusanus ayxepoausix MPHK u GenkoB B
coli. knetkax E. coli.

23.| YK-1 CpaBHUTENBHBIA  aHANM3  OPraHU3allMd U
OIIK-6 peanu3aniy TEHETHYECKOW HH(OpMAIMU Y
OTIK-7 IpOKapuoTa M JDYKApHOT.  DKCHPECCHs

DKcrnpeccust
XPOMOCOMHBIX ~ 9yYKapHOTHYECKUX TI'CHOB B
[JIOHHPOBAHHbIX kinetkax E. coli. Knonupoanue JIHK-kxommii
IYKapUOTHYECKUX
retios B xneriax | OYKAPHOTHUECKHX  MaTPHYHBIX PHK wu wux
- . akcrpeccus B kietkax E. coli. Dxcnpeccus B E.
Escherichia coli :
coli XUMHUKO-(PEPMEHTATUBHO
CHHTE3UPOBAHHBIX I'e€H-9KBUBAaJICHTOB
AYKAPHOTHYECKUX TIOJHUIICII THIOB.

24.| YK-1 Beenenne monexyn JJHK B xnerkm Bacillus.
OIIK-6 Crpoenue KJIETOYHOM CTEHKH
OIIK-7 TPaMITOJIOKUTEILHBIX OaKTepHil.

Tpancdopmariisi ~ KOMIETEHTHBIX  KJIETOK.
YHHBEpCalbHbIC METONbI BBEICHHS IJIA3MHI.
Tpancdexuus. MonekysipHble  BEKTOPBI
Bacillus. Knonupyronme BeKTOpbl Ha OCHOBE
I'eHHO-MHXEHEpHAS IUIa3MUJ] CTAaQUIOKOKKOB M CTPENTOKOKKOB.
cucTeMa Bektopel Ha ocHoBe mmiasmux  Bacillus.
IPaMIIOIOKUTENBHBIX | BEeKTOpHBIC T1a3MU/IbI, PEILTHIIUPYIOIHECS B B.
Oaxrepuii poma | subtilis u B E. coli. BekrtopHas cucTema
Bacillus CEKpEIMH YYXEPOAHBIX OENKOB M3 KIETOK
Bacillus. [Tna3mugHbIE UHTErpaTUBHBIC
BEeKTOphl. DaroBbie BEKTOpBL. DKCIpPECCHs
4yXEepoaHbIX TreHoB B kierkax Bacillus.
OCOOCHHOCTH CTPOCHUS U DKCIPECCHH T'EHOB
TPaMIIOJIOXKUTEIbHBIX OakTepuid. OnTUMHU3aAnUS
IKCIPECCUU KJIOHUPOBaHHBIX T'CHOB.
CrabupHOCTD IJ1a3MUJ B KII€TKax B. subtilis.

25 | YK-1 BBenenue MOJIEKYJI JHK B KIICTKH
OIIK-6 TeHeTHYeCKas MIIeKonuTaomuX. Beenenne Bupycubix JJHK.
OIIK-7 MHIKCHEPHST Beenenne mmasmung u ¢parmentoB  JIHK.

KyJIbTHBHPYEMbIX CrabunpHocTh THOpHIHBIX MoJekyn JHK B
KIIETOK KyJIbTHBHUPYEMbIX KJIETKaX MJICKOMHUTAOIIHX.
MITEKOTIUTAIOIIIX I'enernyeckas TpaHchopMaus KJIIETOK
MJICKOITH TAIOTITHX. ['eneTnueckas
TpaHcpopmanus MYTaHTHBIX JIMHUH.




Kotpanchopmanus. JloMUHaHTHBIE
aMIuMuIupyeMble MapKepbl TeHETUYEeCKOU
TpaHchopMaIu. DNHUCOMHBIE BEKTOPHI
reHeTHYeCKoi TpaHchopmaruu. Perymupyemas
IKCIIPECCHs LIETIEBBIX TEHOB

26.

YK-1
OIIK-6
OIIK-7

Tpancrennsie
JKUBOTHBIE

[Tony4ueHrne TpaHCTEHHBIX KMBOTHBIX. KieTku
TEPATOKAPIIMHOMBI ~ MBIIIH. MHUKPOUHBEKITUS
OOILIUTOB. DMOPHOHAILHBIE CTBOJIOBBIE KIIETKH.
PeTpoBUpPYCHI. DKCIpeccus rE€HOB B
TPaHCTEHHBIX MbIIaX. TpaHCTeHHBIC KUBOTHBIC
B (byHIaMEHTaIbHBIX HCCIIEIOBAHUSAX.
HokayTHble MBIIIH. PerymupyemMoe BKIFOUEHHE-
BBIKIIIOUEHUE T€HOB in Vivo.
BuorexHomornueckoe MpUMEHEHHE
TPaHCTEHHBIX KUBOTHBIX.

27.

YK-1
OIIK-6
OIIK-7

[Tonyuyenne m aHanm3
TPaHCTEHHBIX
pacTeHuit

[lepenoc reHoB B pacteHus U3 OakTepuil poaa
Agrobacterium. Mcnons3oBanue miazmun Ti A.
tumefaciens s co3gaHMs  TPAHCIEHHBIX
pactenuii. [loaydenue TpaHCI€HHBIX PACTEHHH €
MOMOIIbI0 OWHAPHOW BEKTOPHOH cHUCTeMbl A.
tumefaciens. Dxkcopeccuss W HaciaeIOBaHHE
Yy>K€POJIHBIX T'€HOB, BBEJCHHBIX B PACTCHHUS B
cocrape T-JIHK. IlIpsmoii Merox BBeneHHUs
TpaHcreHa B pacrteHus. CHHTE3 B pPacTEHHUSAX
qy>KEePOJIHBIX 0eNIKoB MEIHUI[UHCKOr O
Ha3HAUYCHHUS. TepaneBTuyeckue i
TUArHOCTUYECKUE aHTHUTEIIA. CpenoOnnie
BakIuHbI. [lepeHOC TEHOB B pacTeHUS C
MOMOIIBI0O  BUPYCOB. TpaHCTeHHas cHCcTeMa
XJIOpOMJACTOB.  BENKOBBIM  CIUIAMCMHT B
TpaHCTE€HHBIX PACTEHUAX. Y AaJICHUE MapKEPHbBIX
TE€HOB U3 TPAHCT€HHBIX pacTeHUi. TpaHcreHHbIe
pacTeHuss ¢ HOBBIMHM OMOTEXHOJOTMYECKHUMH
cBoiictBamMu.  TpaHCreHHble  pacTeHHs B
CEITbCKOM XO35ICTBE

28.

YK-1
OIIK-6
OIIK-7

I'eneTnueckas u
KJIETOYHASI UHKECHEPHS
51

0100€30MacHOCTh

buobe3onacHOCTh B KJIETOYHBIX, TKAHEBBIX U
OpraHOreHHbIX TexHonorusax. Kiaccudukarus
PUCKOB IPU MCHOJb30BAHUU I'EHETUYECKU
MOJIU(UIUPOBAHHBIX pacTeHuil. [luiuessle,
9KOJIOTUYECKUE U arpoTEXHUYECKUE PHUCKHU.
CBoiicTBa  TpaHCTeHHBIX  OeJkoB.  Puckm
TOPU30HTAIBHOTO  IEPEHOCa  TPAHCTEHHBIX
KOHCTPYKIUH. buostndyeckue mpodieMbl TeHHOM
WH)KEHEPUM, TEHOTEpalli, KIOHUPOBAHHUS
YyelloBeKa W JKMBOTHBIX. ['ocymapcTBeHHBIN




KOHTPOJIb U TOCYJAPCTBEHHOE PEryJupoBaHue B
00J1aCTU T€HHO-UHKEHEPHOH 1eATeIbHOCTH

3.3. Paznennbl yueOHOM IMCHUIIMHBL, BUAbI y4e0HOM 1eATeJIbHOCTH U ()OPMBI

KOHTP 0J1s1

Nen/
ceMec

Tpa

HanmenoBanue pasaesa yueOHOM
AMCUMUILIMHBI (MOXYJISA)

Buabi yueonoii
AeSITeJIbHOCTH, BKJIIOYast
CaMOCTOSITEJIbHYIO padoTy
o0y4yaromuxcst
(B yacax)

J JIP | II3 | CPO| Bcero

Dopmbl
TeKyuier
0
KOHTPOJI
|
ycneBae
MOCTH
(no
Heoenam
cemecmp

a)

9

BBenenue B MOJEKyJSIpHYIO OMOJIOTHIO.
MeToasl  MOJNEKYJIspHOM  OHOJIOruU.
AMMHOKHCIIOTBI

MUChbMEH
HOE
TECTHPOB
aHue,
YCTHBIN
or1poc,
KOHTPOJIb
Has
pabora,
cobeceno
BaHHE 110
CUTYaIno
HHBIM
3a/1auam

Ilentuapt u  Oenku.  CTpyKTypHas
opranu3anust OenkoB. HyknenHoBbIE
kuciotsl, JIHK

cobeceno
BaHHE II0
CUTYaIO
HHBIM
3a7auam,
IIMCbMCH
HOC
TECTHPOB
aHHue




PHK. Crpykrypa reHOMOB Mpo- U
sykapuoT. Perumukanus JJHK

20

26

YCTHBIN
ornpoc,
KOHTPOJIb
Has
pabora

Tpanckpunuus y npokapuor. Perynsanus
TpaHCKpUNUUU y Oakrepuodara A.
TpaHckpunIus y 5yKapuoT.

16

22

KOHTPOJIb
Has
pabora,
MIACBMEH
HOE
TECTUPOB
aHue,
YCTHBIN
ornpoc

XpomatiH u  oOmas  (ToTambHas)
perymnsus TPAHCKPUIIUUA Y DYKApHUOT.
[Tponieccunr PHK. Pacnag MPHK

16

22

cobeceno
BaHUE 110
CUTYaIo
HHBIM
3a7a4aM,
MMHCbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora

buocunres Oelka: TPaHCIISILIUA,
donaunr, Monudukamms.
PexomOuHanus. [Iporpammupyemast
KJIETOYHAsI CMEPThH (amonTo3)

16

22

cobeceno
BaHUE 110
CUTYaIHO
HHBIM
3a7a4am,
MHCbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora




OOme TPUHIMIIBI U METOJbl T'€HHOMU
VH)XECHEPUH. BekTopHas cucreMa
IrpaMOTpPULIATEIbHON OakTepun
Escherichia coli

12

cobeceno
BaHUE 110
CUTYaIO
HHBIM
3a7a4am,
MHUCbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Has
pabora

DKcOpeccusi W BBIICJICHUE 1IEJIEBBIX
OcnkoB.  JlOCTHMIKEHHE  ITOBBIIICHHOM
MPOYKIUH OCIKOB, KOJIUPYEMBIX
r€HaMH, KJIOHUPOBAaHHBIMH B KIIETKAX
Escherichia coli.

14

cobeceno
BaHUE 110
CUTYaIHO
HHBIM
3a7adam,
MMHCbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora

Okcnpeccns KJIOHU POBAHHBIX
SYKapUOTHUYECKUX TE€HOB B KIETKax
Escherichia coli.

12

cobeceno
BaHHE TI0
CHUTYyaIno
HHBIM
3a7a4aM,
IINCBbMCH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Has
pabota

10

I'eHHO-MHXEHEpHAs cucreMa
I'PAMITOJIOKUTEIBHBIX OaKTepudl  poja
Bacillus

10

cobeceno
BaHUE 110
CUTYaIHO
HHBIM
3a7a4aM,
IIMCbMCH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora




11

I'enernueckas WH)KCHEPUS
KYJIbTUBHAPYEMBIX KJIETOK
MJIEKOIU TAIOLIUX

14

cobeceno
BaHUE 110
CUTYaIO
HHBIM
3a7a4am,
MHUCbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Has
pabora

12

I'enernueckas HHXXCHCPU A
KYJIBbTUBUPYCMBIX KJICTOK
MJICKOIIU TAOIIHX. TpchreHHme
KHNBOTHBIC

12

18

cobeceno
BaHUE 110
CUTYaIHO
HHBIM
3a7adam,
MMHCbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora

13

[lonyyenne w© aHaIM3 TPaHCTEHHBIX
pacTeHui

10

cobeceno
BaHHE TI0
CHUTYyaIno
HHBIM
3a7a4aM,
IINCBbMCH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Has
pabota

14

FeHeTqucxaﬂ H KJICTOUYHAasA I/IH)KCHCpI/IH
1 6100€e30I1aCHOCTD

10

cobeceno
BaHUE 110
CUTYaIHO
HHBIM
3a7a4aM,
IIMCbMCH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora




DKk3a

HUTOI'O: 28 - 56 | 168 | 288

3.4. HazpaHue TeM JIEKIUIl M KOJHYECTBO YaCOB 0 CeMeCTpPaM H3y4eHUs:
y4eOHOM TUCHUIINHBI (MOTYJIA).

Ne . . Cemectp
w/n Ha3BaHue TeM JieKIUii y4eOHOH TUCHUNIUHBI (MOTYJIS) 5
1 2 3
1 | BBenenue B MOJIEKYJISIPHYIO OHOJIOTHIO. MeTObI MOJIEKYJIISIpHON 5
OuoI0ruu. AMUHOKH CIIOTHI
2 | lentuap u 6enku. CTpyKTypHast opranusanus 0enkoB. HykienHoOBbIe 5
kuciaotel, JJHK
PHK. CtpykTypa reHOMOB 1po- 1 3ykapuor. Perumkanus JTHK 2
Tpanckpunuus y mpokapuor. Perymsuus Tpanckpunuuu y 6akrepuodara )
A. TpaHCKpHIIIUS Y SYKapHOT.
5 | XpoMatuH u o0mas (ToTajabHAasl) PEryJSALUs TPAHCKPUIIIIUU Y DYKapUOT. 5
ITpoueccunr PHK. Pacnag MPHK
6 | BuocunHTe3 Oenka: TpaHCHAUs, POIIUHT, MOAH(HUKAIUsI. PekoMOnHAIHS . 5
[Iporpammupyemast KiIeTodHasi CMepTh (armomnTo3)
7| OOuwe NPUHIKITEI ¥ METO/IBI TEHHON HHXCHEpHH. BEeKTOpHas crucrema 5
rpamoTpuIaTenbHoi 6akTepuu Escherichia coli
8 | Dkcrpeccus v BbIICICHHE TICJIEBBIX 0€NKOB. J{OCTHKEHUE TTOBBIIICHHOM
MPOAYKIIUU OEITKOB, KOIUPYEMBIX TeHAMH, KIOHUPOBAHHBIMU B KJIETKAaX 2
Escherichia coli.
9 | Dkcrpeccust KJIOHMPOBAHHBIX JYKAPMOTHYECKUX TEHOB B  KIIETKax
Escherichia coli. 2
10 | T'eHHO-MHKEHEpHAs CHCTEMA FPAaMIIOJIOKHUTEIbHBIX OaKTepUil poa 5
Bacillus
11 | T'enernueckas HHXKEHEPHs KYJIbTUBUPYEMBIX KIETOK MJICKOITHTAIOIIIX 2
12 | I'enetnueckass WMH)XEHEPHUS KYJIbTHBUPYEMBIX KJIETOK MJIEKOMUTAIOMINX.
TpaHcreHHbl€ KUBOTHBIE 2
13 | [TomyueHue 1 aHaIM3 TPAHCTCHHBIX PACTCHUI
14 | T'eneTrueckas M KJIETOUHAsI MH)KCHEPUsS U OM00E301acHOCTh
Hroro 28

3.5. HazBaHue TeM NPAKTHYECKHUX 3AHATHHA B TOM 4HCJEe NMPAKTHYECKOMH
MOJATrOTOBKH M KOJIMYECTBO YACOB M0 CeMeCTPaM M3yYeHUs Y4eOHOM TUCUMILTIHHBI




(MomyJs).

Ne . . CemecTpsl
i Ha3BaHue TeM NPaKTHYECKUX 3aHATHI y4eOHOM T CIUITHHBI (MOTYJIsT) 5
1 2 3
1 BBenenue B MoJeKyIapHY0 610I0rHI0. MeTo1bI MOJIEKYIISIPHOM OHOIOTHH. 4
AMHWHOKHCIOTEI
) [Tentuaer u Oenxu. CTpykTypHas opraHuzanusi OenkoB. HykienHoBble 4
kucinotel, JIHK
3 | PHK. Ctpykrypa reHoMOB 1po- u sykapuot. Penmmkanus JJHK
4 Tpanckpumnius y mpokapuot. Perynsius TpaHckpuniuu y 6akrepruodara A. 4
TpaHCKpUIIIHS y SyKapUOT.
5 XpoMaTuH 1 o0mias (ToTajibHAsH) PETYJSILUS TPAHCKPHUIIIUU y 3YKapUOT. 4
IIpoueccunr PHK. Pacnag MPHK
6 | BuocuHTe3 Oenka: TpaHCaAus, POIAUHT, MOAH(HKaIUsI. PekoMOnHaIA. 4
[Tporpammupyemast KieTodHas CMepTh (armomnTo3)
7 | O0mue TpUHIMUIIBI U METOABbl TeHHOW HMHKeHepuu. BekTtopHas cucrtema 4
rpamoTpuiaTensHoi 6akrepun Escherichia coli
8 | Dkecmpeccus U BbIICICHHE LEICBBIX 0€IKOB. J{OCTHIKEHUE TTOBBIIIIEHHOM 4
MPOAYKIIUU OEJIKOB, KOIUPYEMbIX T€HAMH, KJIOHUPOBAHHBIMU B KJIETKAaX
Escherichia coli.
9 | Dkcnpeccus KIIOHUPOBAHHBIX YKAPUOTHYECKAX TCHOB B KIIETKAX 4
Escherichia coli.
10 | I'enHO-MHKEHEpHAs CHCTEMa IPaMIIOJIOKHUTEIBHBIX OaKTepuil pona 4
Bacillus
11 | I'enernueckast MHXKEHEPHUS KyIbTUBUPYEMBIX KIIETOK MJICKOMH TAOIIHX 4
12 | Tenernueckast MHXKEHEPHS KYJIbTHBUPYEMBIX KIECTOK MJICKOITHTAOIINX. 4
TpaHcreHHbIe )KUBOTHBIE
13 | TlonyueHue 1 aHaIM3 TPAHCTCHHBIX PACTCHUMN 4
14 | I'eneTrueckas U KJIETOYHAS MHXKEHEPUS U OM00E30I1aCHOCTh 4
Hroro 56
3.6. JIabopaTopHbIii NPAKTUKYM
He npenycMoTpeHO yueOHBIM IJIAHOM.
3.7. CamocrosiTe/IbHAasA padoTa 00y4yaromerocs
3.7.2. Buans CPO (BHEAYJUTOPHASI PABOTA)
Ne
12;121 cemMecT Tema CPO Buas1 CPO E;:;g
pa
1 2 3 4 5




Kpatkass  uctopuss  craHOBJIEHUS
MOJIeKyIsIpHOU Oronoruu. OCHOBHBIE
OTKPBITUSL MOJIEKYJIIPHON OMOJIOTHU.

IIOATrOTOBKA K 3aHATHIO,
MMOArOTOBKA K TCKYLIEMY

3aauy MOJIEKyJIApHON GMOIOrHH KOHTPOJIO
2. MuKpoCKOmus
POCKO ) . NOoArOTOBKA K 3aHSTHIO,
PeHTreHOCTpYKTYpHBIi aHaIH3. MOJIOTOBKA K TEKYIIeMY
PannoakTHBHBIE H30TOMHI. KOHTDOIIO
3. VYibTpaneHTpudyrupoBaHue. IIOATOTOBKA K 3aHATHIO,
XpomaTtorpadus. Dinexrpodopes. [IOATOTOBKA K TCKYIIIEMY
KOHTPOJIIO
4. Kymerypa kierok. beckierounsie
TIOArOTOBKA K 3aHSTHUIO,
CHCTEMBI. MOoHOKIIOHATIbHBIE MOATOTOBKA K TEKYIIEMY
aHTHUTeNA. KOHTPOIIO
5. . MOJTrOTOBKA K 3aHATHUIO
Crtpoenme, cBoiicTBa H (QYHKIUU ’
MOJTOTOBKA K TEKYIIEMY
aMUHOKHCIIOT.
KOHTPOJIIO
6. (V) (V)
CrpoeHue u CBONCTBa HVGHTI/II[HOI/I LIOATOTOBKA K 32HATHIO,
ceszu.  CtpoeHue, cBOHCTBA U MOMIFOTOBKA K TEKyIeMy
(GYHKIMY TENTHI0B KOHTPOJIIO
7. IlepBuynass  CTpyKTypa  OEJIKOB.
Bropuunas cTpykTypa O€nkoB.o- [IOArOTOBKA K 3aHATHIO,
CHI/IpaJ'IL, B-CprKTypBL IMOATOTOBKA K TCKYLIEMY
CBepxBTOpHUYHAs CTPYKTYpa. KOHTpOIO
8. Tperuunasi ctpykrypa Oenka. CBsizu
CTa0MITM3UPYIOIINE TPETUYHYIO IIOArOTOBKA K 3aHATHIO,
CTpYKTYpy OenkoB. YerBepTUUHas IIOATOTOBKA K TCKYIIEMY
CTPYKTypa GENKOB. KOHTPOIIO
9.
[TepBu4Hast CTpYKTypa HYKJIEHHOBBIX [IOZFOTOBKA K 3AHATHIO,
kucinot. Kondopmanmst KOMIIOHEHTOB MOJIFOTOBKA K TEKyIIeMy
HYKJICMHOBBIX KHCJIOT. KOHTPOJIIO
10. MaxkpomoJekysipHast CTpYKTypa
JHK.  ITomumopdusm  aBOMHOM
HK.  © HK MOJTrOTOBKA K 3aHATHIO,
cipamt  JTHK. opmbl  JIHK. MOJTOTOBKA K TEKYIIEMY
Ceepxcnupanmsanus JHK, KOHTPOJIIO
TOIIOM30MEPA3kI
11. Crpyktypa wu  ¢yakuus PHK.
MaxkpoMornekynsipHas CTPYKTYypa MOATrOTOBKA K 3aHATHIO,
PHK. Buast PHK. Konueniusa «Mwup NOATOTOBKA K TCKYIIEMY
PHK>» KOHTPOJIIO
12. CrpykTypa OakTepuaabHOU MIOJITOTOBKA K 3aHSTHIO,
XPOMOCOMBI. CtpykTypa MOJITOTOBKA K TEKYIIEMY

MMPOKapHOTUYICCKUX T'CHOB.

KOHTPOITIO




BaKTepI/IaHLHHe IJ1a3sMuJbIl.

CrpyKkTypa reHoma 3yKapuor.

13. Kunernka peacconuanuu
JIeHaTypUPOBAHHOM JHK u
KHOCTb TE€HOM KapuoT.
CTTOMKHOC cHOMa 'y Sykapho MOJITOTOBKA K 3aHATHIO,
[TocnenoBaTenbHOCTH HYKJIEOTH]IOB MOATOTOBKA K TEKYIIEMY
3yKapHOTUYECKOTO reHoMa. KOHTDOIIO
CrpykTypa AYKapHOTUYECKOI O
reHoMa
14.
benku u hepMeHTHI, y4acTBYIOIIHE B [OTOTOBKA K 3AHATHIO,
penmukanuu  JHK.  Pennmkanus MOATOTOBKA K TEKYILEMY
xpomocomsl E.coli. KOHTPOJIIO
15.
Pennukanuss XxpoMocoM y 3yKapHuoT. LOTOTOBKA K 3AHATHIO,
buocuntes JIHK na matpune PHK TOTOTOBKA K TEKYIIIeMy
(oOpaTHas TpaHCKPHITIIH) KOHTPOIIO
16. PHK-nonmMmepassl. Nnunnuanus
TPaHCKPUIILIUH. DnoHramus.
Tepmunanus TPAHCKPHUTILIUH.
CpMUHAL PAHCKpHIILL MOJIFOTOBKA K 3aHATHIO,
Perymnsmus TPAHCKPUIILIUH. MOMIFOTOBKA K TEKYIIEMy
AKTUBaTOPBI u perpeccopsl KOHTPOJIIO
TpaHckpunuuu. Onepon. HeratuBuas
Y TIO3UTHUBHASI PETYJISAIINS.
1r. Perynsauuns TPaHCKpUIIUU y MOATOTOBKA K 3aHATHIO,
akteprodara \. MOATOTOBKA K TEKYILIEMY
KOHTPOJIIO
18. PHK-nonumepassi. dakTopsl
TPAHCKPUIIIIHAH. Perynsaropusie
IIOCJIEOBATEIBHOCTI:  DHXAHCEPHI, MOAT0TOBKA K 3aHATHIO,
CailJIEHCOpPBI, aJalITOPHBIE IEMEHTHI. IIOArOTOBKA K TCKYIIEMY
MeauaTopsl. [IpomyKThI KOHTPOJIIO
TPAHCKPHUIILIHH
19.
AuerunupoBaHue TUCTOHOB. LIOATOTOBKA K 32HATHIO,
dochopunupoBaHue TUCTOHOB. MOJIFOTOBKA K TEKyIIeMy
Jemunyus xpoMaTuHa KOHTPOIIO
20. [Tpomeccuur y POKapHOT.
IIpoueccunr TPHK wu  pPHKy IIOArOTOBKA K 3aHATHIO,
sykapuot. [Ipomeccunr  MPHKy IIOArOTOBKA K TEKYIEMY
5yKapuoT. MeXaHU3MblI CILIafiCUHTa. KOHTPOJIO
21. AJbTepHATUBHBIN CIUTACHHT.
Ynanenne . (TILTHIX MOJIrOTOBKA K 3aHATHIO,
MOCJIEIOBATEIbHOCTEH. MOJIOTOBKA K TEKYIIEMy
[Ipucoenuuenue Mo QUKATIHS

HYKJIEOTH]I0B.

KOHTPOJTIO




22.

Pazpymenne MPHK Oakrtepuii ¢ 5-
KOHIIA: adexr
Paspymenne MPHK »sykapuor ¢ 3-
koHa. Pons momu(A) ¢parmenra.
BnusiHue npoayKTOB TpaHCISAILUMU Ha
pacnan MPHK. BimusHue nurangos
6enka Ha pacnag MPHK.

IIOJIOXKCHHUA.

IIOATOTOBKA K 3aHATHUIO,
MMOATrOTOBKA K TCKYLIEMY
KOHTPOJTIO

23. I'emernueckuii  Koj.  AKTHBaIs

AMHHOKHCJIOT. Pr60CcoMEl.

Pu6ocomamearie PHK. CassbiBaHue

aAMMHUHOKHUCIIOT C MPHK. MOATOTOBKA K 3aHATHIO,
@OyHKIMOHAJIBHBIE LIEHTPBI PUOOCOM. IIOATOTOBKA K TCKYIIEMY
WHunuanus, AJIOHT AL u KOHTPOIIO
TEPMUHALIUAS TPAHCKPHUIILIUH.

ITomcomsl.

24. OcobGeHHOCTH TPAHCISALAN y
MPOKAPHUOT M B  MHUTOXOHJIPHSIX. HOArOTOBKA K 3aHATHIO,
HNHrn6éutops! TPaHCIISIIIU y TOATOTOBKA K TEKYIIEMY
MPOKAPUOT M dyKapuoT. DomguHr KOHTPOJIIO
OCIKOB.

25. dakTopsl, OIPEICTISIFO e
TIPOCTPaHCTBCHHYIO CTPYKTYPY IIOJATOTOBKA K 3aHATHIO,
OenkoB. Mogenu  cBOpauyMBaHUs MOJNOTOBKA K TEKYIIEMy
O€JIKOB. ®akTopbl (onnunra. KOHTPOJIIO
depmeHTHI (ONTUHTA.

26. T'omonornynas peKoMOMHAaIHS, HOATOTOBKA K 3AHATHIO,
caiiTcnenuyHass  peKOMOWHaIIHS, MOTOTOBKA K TEKYIIEMY
HKTOIUYECKAsk PEKOMOUHAIIMS KOHTPOJIEO

21. [Tporpammupyemast KJIeTOYHas MOATOTOBKA K 3aHATHIO,
CcMepTh (amonTos) MOJITOTOBKA K TEKYIIEMY

KOHTPOITIO

28. [Mpeamer wu 3a71a41 T€HHOH
WH)XeHepuH.  Pa3BuUTHE  METOIOB
MOJICKYJIIPHOM TE€HETHKH.
[MpakTrueckoe HCIIOJIb30BAHKE
Hay4HBIX JIOCTHXKEHHUH B 00JIaCTH IIOArOTOBKA K 3aHATHIO,
(U3HKO-XUMUYECKOW OHOJIOTHH B [IOATOTOBKA K TEKYLIEMY
ouomnmycrpun.  OOmas  cxema KOHTPOJIIO
MIPOBEICHHUS TCHHO-UH)KCH CPHBIX
pabor. DepMEHThl TECHETHYECKOM
WHKECHEPHH.

29.

Mertoast KOHCTPYUPOBAHUS
rubpuaabix Monekyn JIHK in vitro.

MOJrOTOBKA K 3aHATHIO,
MOITOTOBKA K TEKYIIEMY
KOHTPOJTIO




BekTopnsbie MOJIEKYJIBI JHK.
Brenenne moniekyn JIHK B knetku.

30. MeTopl 0TOOpa THOPHUIHBIX KIOHOB. MOJITOTOBKA K 3aHATHIO,
Pacumdposka HYKJIEOTHIHON IIOJrOTOBKA K TEKYILEMY
MOCJIEA-BaTeIbHOCTU (dbparMeHTOB KOHTPOJIIO
JIHK. Awmr pukanus
nocienosatensHocteit JIHK in vitro.

31. BBenenue mmasMuIHBIX U (aroBbIX MOJITOTOBKA K 3aHSATHIO,
monekyn JAHK B knerku E. coli. ITOATOTOBKA K TCKYIIEMY
Crpoenue KJIETOYHOMN CTEHKHU KOHTPOIIO
IPaMOTPHIIATEIILHBIX OakTepuil.

CdepornacTsl. «Kanpuuenbiey
KOMIIETCHTHEIC KJICTKH.
DnexTponoparus.

32. VmakoBka JIHK ¢ara mambaa B IIOJrOTOBKA K 3aHATUIO,

Karmcuasl in - Vitro. MonekynsipHble IIOATOTOBKA K TEKYLIEMY
BeKTOpbl E. coli. Kionupyomme KOHTPOJIXO
TTa3MUJTHEIC BEKTOPBHI.
MornekyIsipHble BEKTOPHI Ha OCHOBE
JHK dara nsam6ma. MckyccTBeHHBIC
OaKTepHaIbHBIC XPOMOCOMBI.
da3zmuael.

33. Kionupyromie BEKTOPbI Ha OCHOBE HOATrOTOBKA K 3aHATHIO,
HUTEBUIHBIX  (aroB.  DarMupsl. MOArOTOBKA K TEKYIIEMY
BexTopHbie ILJIA3MU/IBI, KOHTPOJIIO
obecrieunBaONe MPsAMOH  OTOOP
rubpunbix JTHK.

34. BekTops, o0ecIeynBaroIHe TIOATOTOBKA K 3aHSTHIO,
IKCIPECCUIO UYYKEPOJHBIX T'€HOB B MOJTOTOBKA K TEKYILIEMY
kinerkax E. coli. Bekropwel E. coli, KOHTPOIIIO
JIETCPMUHUPYIOIHE CEKPELHIO
qyKEepOIHBIX OEITKOB.

35. KoHcTpynpoBanue cekpeTHpyronmx MOJTrOTOBKA K 3aHATHIO,
OpraHU3MOB. Merta6onudeckas TIOZITOTOBKA K TEKYLIEMY
UHXKCHEPHUSL. KOHTPOJIIO

36. Brienenue [IOJrOTOBKA K 3aHATUIO,
TeHETUYECKH -MOAU(PUITPOBAHHBIX MOJTOTOBKA K TEKYIIEMY
OpPraHu3MoOB H TIpo0JieMa yaaJieHUs KOHTPOJTIO
MapKepHBIX TCHOB.

37. Dddext JTO3BI reHa npu MOATOTOBKA K 3aHATHIO,
MOJICKYJISIPHOM KJIOHUPOBAHUHU. OATrOTOBKA K TCKYIIEMY

Brnustaue s pexTuBHOCTH

KOHTPOJTIO




TPaHCKPUIILIUU KJIOHMPOBAHHBIX
I'€HOB Ha YPOBEHb UX IKCIIPECCHH.

38. [MoBsinIeHME 3P PEKTUBHOCTH HOATOTOBKA K 3aHSATHIO,
TpaHCISALUU MaTPUYHBIX PHK OATOTOBKA K TCKYIIEMY
Crabummsanus gyxeponubix MPHK u KOHTPOJIIO
0enkoB B kieTkax E. coli.

39. CpaBHUTEIbHBIMH aHaAIU3 IIOJITOTOBKA K 3aHATHIO,
OpraHu3anuu " peanmmn3anuun IIOATOTOBKA K TCKYILIEMY
TEeHETUYECKOU uHpopmauu y KOHTPOJIIO
MIPOKAPHOTA M IYKAPHOT.

40. Dkcnpeccus XPOMOCOMHBIX MOJITOTOBKA K 3aHSATHIO,
JYKapUOTUYECKUX T'€HOB B KJIETKaX F. OArOTOBKA K TCKYIIEMY
coli. KionupoBanue JIHK-komnwmii KOHTpPOJIO
sykapuoTuueckux MmaTpuunsix PHK n
uX sKcnpeccus B kietkax E. coli.

41. Okcmpeccust B E.  coli  XuMHKO- MOJTrOTOBKA K 3aHATHIO,
(bepMEeHTATUBHO  CHHTE3HPOBAHHBIX MOJITOTOBKA K TEKYIIEMY
IeH-2KBUBAJIEHTOB JYKapUOTHYECKHUX KOHTPOJIIO
TIOJIUTICTITHIOB.

42. Beenenne monexyn JHK B kierku MMOATOTOBKA K 3aHATHIO,
Bacillus.  Crtpoenne  KieTOYHOI MOJrOTOBKA K TEKYILEMY
CTEHKH rPaMITIOJIOKUTEIBLHBIX KOHTpPOJItO
OaxTepuil. Tpancdopmarus
KOMIIETEHTHBIX KIIETOK.

43. YHUBepcadbHbBIE METOIBl BBEACHUS IIOArOTOBKA K 3aHATHIO,
mnasMul. Tpancdekius. IIOATOTOBKA K TCKYIIEMY

KOHTPOITIO

44. Mounekynsipubie  BekTopbl  Bacillus. HIOAATOTOBKA K 3aHATHIO,
Knonupyromue BEKTOpbl Ha OCHOBE MOJrOTOBKA K TEKYIIEMY
JIa3MHug CTaUITOKOKKOB " KOHTPOJIIO
CTPENTOKOKKOB.

45. BekTopel Ha  OCHOBE  TJIa3MHJ MOJTrOTOBKA K 3aHATHIO,
Bacillus. BektopHbie mia3mMumsbl, MOJITOTOBKA K TEKYIIEMY
perumnupytommecs B B. subtilis u B KOHTPOIIIO
E. coli. BextopHas cuctema cekperuu
YY)KEPOJHBIX OCEIKOB U3 KIETOK
Bacillus. [Tna3muHBIC
WHTETPATUBHBIC BEKTOPHI.

46.

daroBble  BEKTOpPBI.  DKCIpPECCHUs
Yy>KEPOJIHBIX T'€HOB B  KIETKax
Bacillus. OcobeHHOCTH CTpOECHUS H
JKCIIPECCUU IE€HOB
IPaMITOJIOKUTEIBHBIX OaKTEpHii.

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYLIEMY
KOHTPOJIIO




47.

OHTI/IMI/ISaI_II/I}I OKCIIpeCCUuun
KJIOHI/IpOBaHHBIX T'CHOB.
CT3.6I/IJ'IBHOCTI) IJ1a3Mua B KJICTKax B
subtilis.

HOAIrOTOBKA K 3aHSTHUIO,
MOArOTOBKA K TCKYLIEMY
KOHTPOJTIO

48.

Beenenne monexyn JHK B kietku
MJIEKOMU TAOIIUX. Beenenue
BupycHbix JIHK. BBenenue nnazmuyg
u ¢parmento JJHK. CtabunbHOCTh
rubpuanpix  momekyn JHK B
KYJIbTUBUPYEMBIX KJIETKaX
MJIEKOMU TAOIUX.

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYLIEMY
KOHTPOJIIO

49.

I'enernueckas TpaHchopmanus
KJIETOK MJIEKOMUTAIO MU X.
I'enernueckas TpaHchopmanus
MYTaHTHBIX JMHUN.
Kotpanchopmanus.

IIOATOTOBKA K 3aHATHUIO,
IMOATOTOBKA K TCKYHIEMY
KOHTPOJIIO

50.

JloMyuHaHTHBIE aMILTHQUIUPYyEMbIe
MapKepbI TE€HETUYECKON
TpaHchopManuH. OnucoMHbIE
BEKTOPBI F€HETUYECKON
TpaHchopmanuu. Perynupyemast
AKCIIPECCUS LIEJIEBbIX T€HOB

HOArOTOBKA K 3aHSTHUIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

51

[Tony4yeHue TpaHCI€HHBIX )KUBOTHBIX.
Knerku TepaToOKapMHOMBI MBIIIH.
MukponHbeKnus OOLIMTOB.
DOMOpHOHANTEHBIE CTBOJIOBBIC KIICTKH.
PerpoBupycel. Dkcrnipeccusi T€HOB B
TpaHCTE€HHBIX MbIax. TpaHcreHHbIE
J)KUBOTHBIE B  (PyHJIaMEHTaJbHBIX
uccienoBanusx. HokayTHele MBIIIH.
Perymupyemoe
BBIKJIIOYCHHE  TeHOB  IN VivO.
buorexHosornueckoe NpHUMEHEHHE
TPaHCTE€HHBIX )KUBOTHBIX.

BKJIFOYCHHC-

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYLIEMY
KOHTPOJIIO

52.

Ileperoc Te€HOB B pacreHus U3
Oaktepuii  poma  Agrobacterium.
Ucnons3oBanne rwrazmun Ti A
tumefaciens IS CO3/IaHHs
TpaHCreHHbIX pacTeHui. [lomyuenue
TPAHCTEHHBIX PACTEHUN C MOMOIIBIO
OMHapHOW BEKTOpPHOM cuctemMbl A.
tumefaciens. Dkcrnpeccus u
HACIIEZIOBAHUE YYXXEPOJHBIX TEHOB,
BBEJICHHBIX B pacTeHus B coctaBe T-

IIOATOTOBKA K 3aHATUIO,
MOATrOTOBKA K TCKYLIEMY
KOHTPOJTIO




JHK. Ilpsimoii meTon BBeIEHUS
TpaHCr€Ha B PACTEHUS.

53.

2 CuHTE3 B pacTeHUsAX 4YyKEPOIHBIX IIOArOTOBKA K 3aHATHIO,
O€IIKOB MEIMIIMHCKOIO Ha3HAYEHUS. IMMOATOTOBKA K TCKYILIEMY
TepaneBTuueckue u KOHTPOJIIO
JINarHOCTUYECKUE aHTHTEIA.
Cwenobnpie  BakuuHbl.  [lepenoc
IF€HOB B pacTE€HUs C TMOMOUIBIO
BUpyCcOB. TpaHcreHHas cucrema
XJIOPOIJIACTOB. BENKOBBIN CIIaliCHHT
B TPAHCT€HHBIX PACTEHUAX. Y TAJICHHE
MAapKEpHBIX TEHOB M3 TPaHCTE€HHBIX
pacteHuii. TpaHCreHHBIE PACTEHUS C
HOBBIMHU OMOTEXHOJIOrMYECKUMU
cBoMcTBaMU. TpaHCreHHbIE PaCTEHUSA
B CEJIbCKOM XO35HCTBE

54.

2 buobe3onacHOCTb B KJIETOYHBIX, MOJrOTOBKA K 3aHATHIO,
TKAHEBBIX u OpraHoOr €HHBIX IIOArOTOBKA K TEKYIEMY
TEXHOJOTUSIX. Knaccupukanms KOHTPOJIIO
PHUCKOB npu HCI0JIb30BaHUU
TEHeTUYECKH  MOIU(DUIIMPOBAHHBIX
pactenuil. [IuieBsie, 3K0IOrHYecKre
U arpoTeXHUYeCcKue pucku. CBONCTBa
TPaHCTEHHBIX OEJIKOB.

55.

2 Puckn TOpH3OHTAIBHOrO IEpEeHOoCca HOJTrOTOBKA K 3aHATHIO,
TPaHCI€HHBIX KOHCTPYKIIHH. ITOArOTOBKA K TEKYIIEMY
buostnueckue mnpobneMbl TeHHOU KOHTPOJIIO
HNHKEHEPHH, TEHOTEPAINH,
KJIOHUPOBAHHUS YeJI0BeKa u
JKUBOTHBIX. I'ocynapcTBeHHBIM
KOHTPOJIb U roCyapCTBEHHOE
peryaMpoBaHue B 00JIaCTU T'E€HHO-
MHXCHEPHOH IEATEIbHOCTH

HUTOI'O yacoB B cemecTpe:
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3.7.3. llpumepHasi TeMAaTHKA KOHTPOJIbHBIX BOIIPOCOB

Cemectp Ne 2.

1. BBenenue B MOJIEKYJISIPHYIO OHOJIOTHIO.
2. MeTobl MOJIEKYJISIPHOW OHMOJIOTHH.

3. AMHMHOKHCIIOTHI.

4, [TenTuast u 6enky.

S. CtpykTypHas opraHu3aius 0eIKoB

6. Hyxnennossie kucnotsl, JITHK.

7. PHK.

8. CTpyKTypa T€HOMOB IIPO- U DYKAPHOT.




9. Penmukanmsa JJTHK.

10.  TpaHckpunuus y npokapHor.

11. depMeHThI TEHETHYECKOW MHKEHEPHUH.

12.  Metoasl KOHCTpyupoBaHus ruopuaubix moaeky JJTHK in vitro.

13. Mounekynspubie BekTopbl Ha ocHoBe JIHK dara namoOna.

14. Kocmuapl. ®aszmunpl. @arMubl.

15. BekTopHbie nmia3Mubl.

16.  CtpoeHue KJICTOYHOIH CTEHKH I'PAMITOJIOKHUTEIBHBIX OaKTECPHIA.

17. Tpanchopmarus KOMIETEHTHBIX KJIETOK.

18.  Kuonwmpyromume BEKTOphI Ha OCHOBE IUIA3MU CTa(HIOKOKKOB U CTPENITOKOKKOB.
19.  [Ina3MuaHBIC HHTETPATUBHBIC BEKTOPHI.

20.  OcoOeHHOCTH CTPOCHHS U SKCIPECCUU T'€HOB TPaMITOIOKUTEILHBIX OaKTEPHIA.
21.  Tenermyeckas TpaHchopManys KJIETOK MIEKOMUTAIOMINX.

22.  T'enernueckas TpaHcopMalusi MyTaHTHBIX JTUHUH.

23.  Korpanchopmarusi.

24.  TpaHcreHHBIEC PacTEHUS C HOBEIMH OMOTEXHOJIOTUYECKUMH CBOWCTBAMH.

25. TpaHCreHHBIE paCTEHHUS B CEIBCKOM XO35HCTBE.

4. OueHouyHble MaTepHabl JJsi KOHTPOJSl YCIEeBAeMOCTH U Pe3yJbTATOB
O0CBOCHUS Y4eOHOM JUCHUIINHBI (MOXYJIS)

4.1. IlepeyeHb KOMIIETEHUUH M MHAUKATOPOB NOCTHKEHHUS KOMIIETEHUHH €
YKa3aHHEM COOTHECEHHbIX ¢ HUMU 3aIJIAHUPOBAHHBIX Pe3yJbTATOB 00y4eHHs 110
aucuuminie. Onucanue KpUTepreB U MIKAJ OLEHUBAHUSA Pe3yJIbTATOB 00y4eHUs

o JMCHMUILINHE.

Kon u dopmympoka komnerenmmu: YK-1. CrnocoOeH oOCyIIeCTBISATh KPUTUYECKUN aHAIW3
pOOJIEMHBIX CUTYAIlMii HA OCHOBE CHCTEMHOTO MTO/IX0/1a, BhIpadaThIBaTh cTpareruto neicteuii. OITK-
6. CriocoOeH TBOpUECKU MPUMEHITh U MOAUPUIIMPOBATH COBPEMEHHbBIE KOMIIBIOTEPHbIE TEXHOJIOTHH,
paboTath ¢ npodeccuoHaNbHBIMU 0a3aMu JaHHBIX, MPO(PecCHOHAIBHO OQOPMIISTh U MPEACTABIATH
pe3yJIbTaThl HOBBIX pa3paboToK.
OIIK-7. CniocoGen B cdepe cBoeil mpodeccnoHalbHON e TeIbHOCTH CaMOCTOSTENbHO ONPENesiTh
CTPATEruio0 U MpoOJIeMATUKY MCCIEAOBAaHUMN, IPUHUMATh PEIICHUS, B TOM YHUCII€ HHHOBALIMOHHBIE,
BBIOMPATh U MOJIU(PHUIIMPOBATH METO/IbI, OTBEYATh 32 KAUECTBO pabOT U BHEAPEHUE UX PE3YyJIbTATOB,
obecrneunBaTh Mepbl IPOU3BOACTBEHHOIN 0€30I1aCHOCTHU MPU PEILIEHUU KOHKPETHOH 3a1aun

Ko n Pesynbrartsl Kputepuu oneHUBaHUS pe3yIbTaTOB 00yUeHUS
HaAauMMEHOBaHUE Oﬁy‘leHl/Iﬂ mo
HHIAUKATOpa JAUCHUIIIIMHE 2 3
OCTHKEHUS «He
A ( («Y moBneTBOpUT 4 («Xoporioy) 5 («OTauaHOY)
KOMIIETEHIINHU YAOBJIETBOPpU
€IIHHOY)
TEIHHOY)
VK-1.1. 3HaTh He 3naer | Umeer HNmeer Iloka3eiBaer
AHnanuzupyer METOOBI METObI IOCPEACTBEHH | XOPOILINE OTJIMYHBIC
POOIEMHYIO aHaM3a aHau3a bIC 3HAHUS | 3HAHUS 3HAHUST METO OB
CUTYallMIO KaK 1po6IeMHOI npoOJIEMH | METOI0B METOJI0B aHajm3a
CUCTEMY, CHTYaIMH B oif aHaim3a aHaim3a POOIEMHOM
BBIABIISISL €€ 06IACTH CUTyalluu | MPOOJIEMHOM MpoOJIEeMHOM CATyallUl  Kak
COCTaBJISIOIINE B 00JacCTH | CUTyallud KakK | CHTyallMd KaK | CUCTEMBI,
MOJIEKYJISIPHO
U CBS3U MEXAY . MOJIEKYJISIP | CUCTEMBI, CHCTEMBI, BBISIBJISIS ee
i Ouonoruu, .
HUMH, HOH BBISIBJISIA €€ | BBISBIIAA €€ | COCTaBJIAIOIINE
BBISIBIISIA €€
OMOJIOTHHU, | COCTABJISIFOIIM | COCTABJIIIONIN | U CBA3H MEXKIY




COCTaBJISIIOL | BBISIBISISI€E | € M CBSA3M | € M CBSI3M | HUMU
We W CBSA3MW | COCTABIIO | MEXIY HUMH | MEKIY HUMHU
MeXay HuMmu. | 1K€ u
CBSI3H
MEXY
HUMU.
VK-1.3. YMeTh He ymeer | [locpencrBen | YMmeer OtnnyHO ymeer
Kpuruaeckn KpuTHYecKH | KPHTHUECK | HO YMEET | KpUTHIECKU KPUTHY €CKH
u KPUTHY €CKU OLIEHUBATh OLIEHUBATh
OILICHUBAECT OLICHUBATh
OLICHUBAThH | OLICHUBATH Hay4YHBIC HAy4YHBIC
HAJIKHOCTh Hay4YHBIC
Hay4YHBIC Hay4YHBIC JOCTHDKCHUS B | TOCTHXKEHHUS B
HCTOTHHUKOB AOCTIOKCHWA | nocTikeH | JOCTHXKEHUS B | 00J1aCTH obnactu
HHpOpMALHH, B 00sacTu us B | obnacTtu MOJIEKYJIIDHO | MOJIEKYJIIPHOU
paboTaer ¢ MOJIEKYJIIpH | o0actu MOJIEKYJIIpHO | 1 Ouojoruu, | OMoIorumy,
IPOTHBOPEUUBO | Oif MOJIEKYJISIp | i OHOJOTHH, | CHCTEMHO CHCTEMHO
i 61O OT M HOU CHUCTEMHO MOIXOAUTh K | MOAXOIUTH K
H
. Ouonoruy, | NOOXOAMTH K | PEIIEHUIO pelIeHuIo 3a1a4.
uHpopMmaruei CHCTEMHO
CHCTEMHO | PEUICHHIO 3ajad.
U3 Pa3HBIX MOIXOMHUT K | 1o outh | 3aav.
HCTOYHHKOB. peIIeHUI0 K
3amad. PEIICHUTO
3ajad.
VK-1.4. Brnanets He Cnabo Xoporto CsoboaHo
Paspabareipaer | IOAXOIAMH B | Bajeer BJIaJI€ET BJIaJI€ET BJIa/ICET
u obnactu MOJXOJaMH | MOJXOJaMH B | MOAXOAaMH B | OAXOAAMHU B
MOJIEKYJSIpHO | B oOjacTu | obsactu obmactu obnactu
KaTeIIbH o . .
COACPAKATEILHO | i Gyomoruy, | MONEKYISAP | MOJEKYISIPHO | MOJIEKY/SIPHON | MOJIEKYISIPHOM
ApryMEHTUPYET | regyoi HOM i Ouonoruu, | OMOIOTUH, ouosorumy,
CTPaTCIruio UH)KEHEpUU U | OMOJOTHH, | TeHHON TEHHOU TeHHOU
pereHus CMEXHBIX TeHHOMN WHKECHEPUH W | MHKCHEPUH U | UHDKCHEPUHU u
PO IeMHOM JMCIHTLITHH WHKEHEPH | CMEXHBIX CMEXHBIX CMEXKHBIX
CHTYaIIMH Ha JUISl pEIICHHs | U U | JUCIUTIIAH THCIUTIIINH TMCIUIUTAH IS
OCHOBE NPOOJIEMHBIX | CMEKHBIX | JUIi PEIICHWS | IS  PELICHUS | PEIICHUS
CHUTYaIH. TUCIMIIIMH | IPOOJIEMHBIX | MPOOJIEMHBIX pOOJIEMHBIX
HUCTEMHOTO U . . .
CHCTEMHOTrO st CHUTYaIHH. CHUTYaIHH. CHUTYaIH.
MEXKTUCITUTLIAH peleHus
apHOro po0IeMH
MOJIXO/I0B BIX
CUTYyaluH.
OIIK-6.1. 3HaTh o | He3naer o | Umeer Nwmeer [Toka3zpiBaer
HCHOJ’H:?»YCT MyTAX 158 MyTAX U OCPEACTBCHH Xopoummue OTJINYHBIC
3HAHMS O MYTSX | NIEPCHEKTUBA | IepCHEKTH | bIE 3HAHHS O 3HAHUS O | 3HAHUS O MYyTIX
U TEePCHEeKTUBaxX | X BAX yTsX 1 MyTAX U | U TEepCHeKTUBax
MPUMEH CHUS COBPEMEHHBI | (opnevenn | meperexrupax | NEPCHCKTHBAX | COBPEMEHHBIX
BpPEMEHHBIX X BPEMEHHBIX | KOMITBIOTEPHBIX
coBpeMe BIX coBpeMeHHbIx | COBPEMC OMIILIOTCP
KOMITBIOTEPHBIX | KOMITBIOTEPH KOMITBIOTEPHBI | TEXHOJIOTHH B
. KOMITBIOTE | KOMITBIOTEPH .
TEXHOJOTHA B | BIX X TEXHOJIOTUH | 00JacTH
. | pHBIX BIX .
OMOJIOTUYECKUX | TEXHOJOTHUH B . B 00JacTH | MOJNEKYIISPHON
HayKax u | obmactu TGXHOHOFH TCXHONOTHN B | \1onekynsapHO | GHOTOTHH.
00pa3oBaHuy; MoJtekysipro | 1B obmactn 1 Ouonoruu.
i 6uonorun. | odnactu MOJICKYJISIPHO




MOJIEKYJIAp | i OHOJIOTHH.
HOHI
OuoNoruu.
OIIK-6.2. YmMmets He ywmeer | [locpencreen | Ymeer Ha | OTIIMyHO yMeeT
PaGoTaet c | pabotate ¢ | paboTaTh C | HO yMEET | XOpOoIIeM paboTtathb c
npodeccuonans | mpodeccuona | nmpodeccuo | paboratb ¢ | ypOBHE npodeccruoHalb
HbIMU 0a3aMu U | JbHBIMU HaJbHBIMHM | IIpodeccoHa | paboTaTh c | HBIMH  0Oazamu
OaHKaMu Oazamu 0azamu JbHBIMU npodeccuonan | nanueix: NCBI
JAaHHBIX B | JaHHBIX: JTAHHBIX: OazaMu pHBIME Oa3amu | (RefSeq, OMIM,
U30paHHOM NCBI NCBI JAHHBIX: nanubix: NCBI | Nucleotide,
obnacTu (RefSeq, (RefSeq, NCBI (RefSeq, Gene, Protein,
npodeccronans | OMIM, OMIM, (RefSeq, OMIM, dbSNP, ClinVar)
HOM Nucleotide, Nucleotide | OMIM, Nucleotide, B obnactu
nearenpHocty; | Gene, , Gene, | Nucleotide, Gene, Protein, | MoJekyJIspHOI
Protein, Protein, Gene, Protein, | dbSNP, Ononoruu
dbSNP, dbSNP, dbSNP, ClinVar) B
Clinvar) B | ClinVar) B | ClinVar) B | o0sacTH
obnacTu obnactu obnacTu MOJIEKYJIIPHO
MOJIEKYJIIPHO | MOJIEKYJISIP | MOJIEKYJISIpDHO | ¥ Omojoruu
i 6uonoruu HOMI i 6uonoruu
Ounonoruu
OIIK-7.1. 3HaTh He 3mnaer | Umeer Nmeer [Toka3zpiBaer
Hcnons3yer OCHOBHBIE OCHOBHBIC | IIOCPEJICTBCHH | XOPOIIHE OTJIMYHBIC
3HAHHUS U | MeTombI METOIBI bIC 3HAHUS | 3HAHUS 3HAHHUS
OCHOBHBIC MOTydeH s MONTyYeHHS] | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOMHUKH M | poohbeccuona HpO(I)eCSHO METOIOB METOOB METOIOB
METOJIBI BHOI HAJTBHOM MONyYeHUS MONTy4eHUS MONTy4eHUS
MOJTYYCHHS uHGOpMaLIH nHpopmarg HpO(bueCCI/IOHa npO(vbeccpIOHaJI Hp(j(i)eCCI/IOHaJ'IB
npodeccuoHab U, JBHOM BHOM HOM
HOU ’ HampaByieH | nHGopMaluu, | HHpopManuu, | HHGOPMAIUH,
uH(popMaluy, HATpABICHUA | g HaIlpaBJICHUM | HAIIPABJICHHUM | HAIPaBJICHUU
HaIpPaBJICHUSI HayHqHBIX HAyYHBIX | HAyYHBIX HAy9IHBIX Hay4YHBIX
HayYHBIX HUCCJICAOBAHM | pyccnenoBa | UCCIENOBAHU | UCCIIENOBAHUI | MUCCIENOBAHUNA B
ycclenoBanmii, | 4 B o0nacTu HUN B| W B oOiacrtu | B oOJtactu | obnactu
COOTBETCTBYIOII | MOJICKYJISIPHO | obnmacTu MOJIEKYJIIPHO | MOJIEKYJISIDHO | MOJIEKYJISIpPHON
ux il Onomorun | MOJIEKYJISIp | ¥ Guonoruu it Ouonoruun Oounonoruu
HAIPaBJICHHOCT HOMU
U TIPOrpaMMmbl ouonoruu
MarucTpaTyphbl;
OIIK-7.2. YmMmets He ywmeer | [locpencreen | Ymeer Ha | OmmyHO ymeer
Brusisier BBISIBJISATH BBISBJIATH | HO YMEeT | XOpoIeM BBISIBJISITH
MEPCIEKTUBHBIE | MEPCIEKTUBH | MEPCIIEKTH | BBIABISTH ypOBHE MepCIeKTUBHBIE
po0JIEMBI U | ble IpOOJIEMBI | BHBIC MIEPCIICKTUBH | BBISABIISTH MPOOJIEMBI u
dbopMmynupyer U crocoObl | mpoOJIeMBbl | bIe MPOOJIEMBI | TIEPCIIEKTHBHBI | CIIOCOOBI
IPUHIUIIBI peuieHus U CHOCOOBI | U CIOCOOBI | € MPOOJIEMBbl U | peLICHHUS
pereHus AKTyaJIbHBIX | PEIICHUS pereHus CIIOCOOBI aKTyaJIbHbIX
AKTyaJIbHBIX Hay4YHO- aKTyaJlbHbI | aKTyaJlbHBIX | PCIICHUS HAy4YHO-
Hay4YHO- UCCIleIoBaTe | X HAy4YHO- | HAy4HO- aKTyallbHBIX HCCIIEZIOBATEIHC
WCCIIEZIOBATENHC | JIBCKUX 33/1ay | MCCJEeNOoBa | MCCIENOBATEN | HAyYHO- KHX 33/Jad  Ha
KUX 3a7ad Ha | HA  OCHOBE | TeJIbCKUX | bCKHX 3aJlad | UCCIIEOBATE] | OCHOBE




OCHOBE HCII0JIb30BaH
HCIIOJb30BAHUS | HSI
KOMIIJIEKCH O KOMILIEKCHO
uHpopmanuu, B | i
TOM 4YHCJIEe Ha | uHQOopMaIUU
CThIKE 00JIaCTEH | , B TOM YKCIIE
3HAHUS, Ha CTBIKE
MOJICKYJIIPHO
1 OMOJIOTUHU U
T€HHOM
WHKCHEPHH

3a1a4
OCHOBE
HCIIOJIB30B
aHus
KOMIIJIEKCH
ot
uH(popmaIlg
AU, B TOM
qHuciae Ha
CTBHIKE
MOJIEKYJISIP
HOIt
OnoJIOrnuu
U TEHHOU
WHXXEHEPU
H

Ha

Ha OCHOBE
HCIOJIb30BAaHU
o
KOMILICKCHOM
uHpopmaruu,
B TOM YHCIE
Ha CTBIKE
MOJIEKYJIIPHO
i OMOJIOTHH U
Te€HHOM
WHXCHEPHH

BCKMX  3aJa4 | MCIOJIb30BaHMA
Ha OCHOBE | KOMILJICKCHOMH
UCIOJb30BaHU | UHPOpPMALIUU, B
s TOM 4YuCJIe Ha
KOMIIJIEKCHOM | CTBIKE
uH(pOpMAIUH, | MOJIEKYJISIPHOM
B TOM YHCJIC Ha | OMOJIOTHH u
CTBHIKE TeHHOI
MOJIEKYJIIPHO | HHKEHEPHUH

W Ouonorun u

TeHHOI

WHXEHEPUH

4.2. TunoBbie KOHTPOJIbHbIE 3aJaHNS WU MHbIE MATEPHAJIbI, HEOOXOTUMbIe
JJI51 OLIEHUBAHUS Pe3yJIbTaTOB 00y4eHHs M0 y4eOHO JUCHUIIIINHE, COOTHECEHHbIX
C YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe MHAUKATOPAMH J10CTHKEHUS

KOMIIETEeHIIMIA.
Konx u HaumMeHOBaHUe Pe3yabTaThl 00y4ueHus o OueHo4HbIe cpeacTBA
HHIUKATOPA J0CTHKEHUsI JUCITUIIJIMHE Tectnl (T)
KOMIIETEHIIMH buiaers (B)
VK-1.1. Ananuzupyer 3HaTh METO/IbI aHaimu3a | Merton, mpu KOTOPOM MOJEKYJIbI
poOJIEMHYIO CUTYAIHIO KaK | IpoOIeMHON CUTyallix B | Pa3AC/LIIOTCA  HAa  OCHOBC HMX
CUCTEMY, BBISBIISIS €€ obmactu MOJIEKYJIspHOM | IOABMXKHOCTH B Ieje  MOX
COCTaBIIIONINE U CBA3U Ouonoruy, BBISABIIAS ee | /ICHCTBHEM SICKTPHIECKOro
MEKy HUMM; COCTABJIAIOIIME U CBA3U Mexay | O
ML 1) resb-3JekTpodopes;
2) CEeKTPoOTOMETPHS;
3) MoJIMMepas3Hast ermHast
peaxius;
4) pnyopumerpusi
YK-1.3. Kputnuecku YMeTh KPUTHYECKH OLleHUBaTh | KakoBa 3¢ PEeKTUBHOCTH
OLICHMBAET HAJIEKHOCTD HayUHbIE TOCTHIKEHUS B arpo0aKTepHaIbHON )
UCTOYHHUKOB HH(OpPMALIUH, OGIIACTH MOJICKYJIAPHOMN TpaHchOpMaLMK y pacTeHUM
paboTaer ¢ KJIacCOB IBYIOJIbHBIE u
MPOTHBOPEUHBOI Guomoruy, cHCTEMHO OJTHOJONIbHBIE?
uH(pOpMaLUel U3 pasHbIX HIOAXOAMTD K PCIICHUIO 3a11a1. | 3) onuHakoBas;
HMCTOYHHUKOB. 0) 3¢ PEKTUBHOCTD
arpo0akTepHalIbHOM

TpaHnchOpPMALNH Y PACTCHHI
KJlacca IBYAOJbHBIC BEIIIC, YEM Y
pacTeHui Kiacca OJHOIONbHBIE;
B) 3¢ (HEeKTUBHOCTH
arpo0aKTeprantbHON
TpaHchOPMAINH Y PACTCHHI
KJlacca JIBYJOJIbHBIC HUKE, 4eM Y
pacTeHHii Kjacca OJHOIAOIbHEIC.




VK-1.4. Pa3pabatbeiBaet u
COZIEPKATEIBHO
apryMeHTHPYET
CTPATETUI0 peIICHUs
po0JIEMHON CUTYyaIluy Ha
OCHOBE CHCTEMHOTO H
MEKTUCIUTLINHAPHOT O
MOJIXOJIOB

Braners mopxonamu B 001actu
MOJIEKYJISIPHOM OMOJIOTHH,
TCHHON WHXCHEPUH U CMEKHBIX
JWICIMTLIAH JIJTSL PEIICHUS
NPOOJIEMHBIX CHTYAaIIUH.

[TocnenoBarenbHOCT T'eHHO-
MH)XEHEPHbIX paboT:
1. KnouupoBanue JHK B

BEKTOPE;

2. Brigenenne nmu cuntes JHK;
3. Beenenme JIHK B kieTky-
MHIIEHB

4. Mogndukamus JJHK;

OIIK-6.1. Ucnonb3yer
3HAHUS O MYTIX U
MEPCIEeKTUBAX MPUMEHECHUS
COBPEMEHHBIX
KOMITHIOTEPHBIX
TE€XHOJIOTHUI B
OMOJIOTMYECKUX HayKax U

3HaTh O MyTAX U MEPCHEKTUBAX
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH B 001acTH
MOJICKYJIIPHOU OMOJIOTHH.

Buonndopmatika B
uccnegopanun JJHK

00pa30BaHNH;

OIIK-6.2. PaGoraer ¢ YmeTs paboTaTh C MexnyHapoHblie 6a3bl JaHHBIX
pohecCrOHATbHBIMHU po(eCCHOHAIbHBIMU 0a3aMH | HYKJICOTH/IHBIX

0azamu 1 Oankamu nanubix | naHHbIX: NCBI (RefSeq, [I0CJIELOBATENHLHOCTEMN.

B M30paHHOI 001acTH
npo¢eccroHaIbHON
NeSITeIbHOCTH;

OMIM, Nucleotide, Gene,
Protein, dbSNP, ClinVar) B
001acTU MOJIEKYJISIPHOM
Ounoyoruu

OIIK-7.1. Ucnonb3yer
3HAHUS U OCHOBHBIC
WCTOYHHUKHU M METOJIBI
MONTyYeHUS
npodeccruoHambH oM
uH(pOpMAIUH, HATTPABJICHUS
HAyYHBIX UCCIICTOBAHUT,
COOTBETCTBYIOIIUX
HATPABICHHOCTH
POrPaMMBbl MATHCTPATYPBI;

3HAaTb OCHOBHEIE METOJIBI
MOJTyYCHUS
po¢eccCroHaTbHON
uHbopMaIu, HapaBJICHHUS
HAyYHBIX UCCIIEIOBAaHUH B
00J1acTU MOJIEKYJISIPHOM
ouomaoruu

B  kadectBe  BekTOpa - IJs
BBCIACHU A qYyxXKOoro I'éHa B
JKUBOTHYIO KIJICTKY HUCHOJB3YIOT

1) mmasmuabpl  arpobGakTepuit
2) TUTa3MHTBI OaxTepuit
3) HOHK xnopomiactoB |
MHUTOXOHJIPUI

4) BUPOUIBI

5) Bupyc SV-40

OIIK-7.2. BrisBiser
MEePCIEeKTUBHBIE MTPOOIEMBI
U GOPMYIHPYET MPUHITUIIBI
pEIICHHSI aKTyaJIbHBIX
Hay4HO-MCCIIEI0BATEIhCKUX
3a/1a4 Ha OCHOBE
WCITOJIb30BaHUS
KOMILJIEKCHON MH(pOpMaLuH,
B TOM YHCJIC Ha CTBIKE
o0JtacTel 3HaAHUS;

YMETh BBIABIIATH
MEPCIIEKTUBHBIE MTPOOIEMBI U
CHOCOOBI PELICHHS aKTyaTbHBIX
Hay4YHO-MCCJIE10BATENbCKUX
3aJ1a4 Ha OCHOBE
HCI0JIb30BaHUs KOMILJIEKCHOM
uH(popmaIuu, B TOM 4UCiIe HA
CTBIKE MOJIEKYJIIPHOU
OMOJI0rMY U FEHHOM
WH)XCHEPUH

Kakoi crocod BBEJICHUS
gyxkeponHon JIHK B reHom
pacTeHus HauboJee 4acTo
npuMeHsieTcs’?
a) OayTMcTHYeCKast
TpaHchopmanus;
0) arpo0OakTepuaibHas
TpaHchopMaIms;

B) DJIEKTPONOPALIUS;
') MUKPOUHBEKITUA.

5. YueOHO-MeTOAMYECKOE o0ecnieueHre y4eOHOM TUCHUIITIMHBI (MOTYJIfA)

5.1. IlepeyeHb OCHOBHOI M JONOJHHUTEJIbHOH JUTEPATYPbI, HEOOXOAUM Oil
JJISl OCBOCHHS Y4eOHOM TUCUMILIHHBI (MOTYJIs1)

OcHoBHasl iuTEepaTypa

o/ I'on, mecto
HaumenoBanue ABTOp (BI) -~

Koun-Bo s3k3emmisipoB
Ne A3TaHUS




B Ombimoreke | Ha Kadenpe
1 2 3 4 5 6
MUTDaCOE YeGokcapsr:
buoxumus ¢ ocHoBamu 10 é’ UI'TLY um.
1 | monexynspHOi OHOTOTHH: o n. 5. HeorpannyeHHslil 10cTyn
KymnpusinoBa
yueOHOe mocobue M. IO SxoBineBa,
T 2021
Kpurep O. Kemeposo:
MounexkynsipHasi On0I0THsL: B., Cyxux .
2 KemI'V, HeorpannyeHHbIi 1oCTyn
yueOHoe nocodue C. A, 2017
babuy O. O. '
M.:
Spsirnna I'DOTAP- .
3 buomorus. T. 1. B.H. Menua, Heorpanuuennsiii goctyn
2020.
MackaeBa
T A Capanck:
S MI'TIN um.
MounekynspHasi OM0JIOTHS: JlabyTuna .
4 M.E. Heorpanuyuensslil JocTyI
yaeOHOe mocodue M. B.,
EBceBbeBa,
Yeronaesa 2013
H. JI. '
JlonoJHUTeJIbHAS JIUTEPATypa
w HaumenoBanue ABTOD (BbI) Ton, mecto Kou-Bo sk3eMisipoB
No W30aHUs
B OmOimmoTeke | Ha Kadenpe
1 2 3 4 5 6
Huxunii Heorpannuennslii foctyn
Hosropon:
MounexkynsipHasi On0I0THsL: JlykoBaukosa | HHI'Y um. H.
1
yueOHOoe nmocodue JL b. .
JlobaueBckoro,
2017.
OCHOBBI MOJIEKYIIPHON Mocksa: Heorpanuuennsiii nocryn
2 TUATrHOCTHUKHU. Epmios 1O. A. | TDOTAP-
MeTtabosomMuka: yaeOHUK Menua, 2016.
i(l)dngfl:/ll? HJ'(I); H}}Ilai ouomorus Kawun A. M. 2
3 e };HE eToK: VieBHOoe I',, KuceneBa | Akanemus,
Pat IICTOIC Y4 1. C. 2008.
nocoobue
Crpeirun A. Heorpanuuensslit goctyn
) B., Jouenko | Bousrorpan:
o | St o,
Y MopkosuH E. | 2021.
.
Konnues A. 24
5 buoxumus u monekynsapuas | C., M.: [Ipoda,
ouonorus CeBactesiHOBa | 2008.

I'. A




IOnycosa H.
[IpakTuKy™m 1o E.’?,I)MCHKO Tomck: .
6 | MOJIEKYJISIpHOM OMOJIOTHH: I[yI/I CubI'MY, HeorpannueHHbIi 10CTyI
ydeOHOoe mocooue VI 2017.
Kaiiropoaona
E.B.
7 OCHOBBI T€HEeTH4eCKOon CkBop1ioBa CIIb: UTMO, HeorpaHndeHHbIi 10CTYIT
WHXKEHEPUH H. H. 2015,
MounexkynsipHast Onoa0rus. M.:
8 | Pubocomsl 1 GmocuHTE3 Cnupun A. C. | JIabopaTopus 1
Oenka: yueOHOE ocodue 3Hanwmid, 2019.

5.2. IlepeyeHb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«HTEepHET», HEOOXOIMMBIX JJIsl OCBOCHUS YU4eOHOM IMCHMILINHBI (MOAYJISA)

1. www.studmedlib.ru (DnekTponHO-O0nbOMHOTEUHasT crcTeMa «KOHCYIbTaHT CTyICHTa» JJIS
BIIO)

2. http://e.lanbook.com (DnekTpoHHO-0MOIHOTEUHAs crucTeMa «JIaHb»)

3. http://library.bashgmu.ru (ba3a nanubix «neKTpoHHAs yucOHass OMOIMOTEKAY )

6. MarepuajJbHO-TeXHUYeCKass 0a3a, HeoOXoaMMAasi JJisl OCYLIECTBJICHUSI
00pa3oBaTeJbHOI0 MPoIecca Mo y4eOHOM TUCHUILIHHE (MOTYJIA)

Hcnonp3oBanue y4eOHBIX KOMHAT U JabopaTopuwili Uit  pabOTBHl  OOyYarommxcs.

CrnenmanbHasg Mebenb: pabodee mecto s npenogasarens (1 crom, 1 cryn); paGouee mecTto ais
oOydaronmxcsi (MUCBMEHHBIE CTOJBI (MapThl), MapThl HAa 25 TOCAJOYHBIX MECT); MUChMEHHAas

J0CKa, KOMIIBKOTECP, My.]'II)TI/IMe)II/II‘/'IHI)II‘/’I MIPOCKTOpP, O9KpaH, CTCHAbI C yLIe6HO‘M€TOJII/I‘ICCKI/IMI/I

MaTepuaiaMu, HGMOHCTpaHHOHHBIﬁ n CHpaBOqHBIﬁ Marepual.

6.1. MarTepuanbHO-TexXHU4YecKas 0a3a, HeoOXoAMMAas NJIs1 OCYILIECTBJICHHS
00pa3oBaTeJIbHOI0 MpoIecca Mo y4eOHol JUCHUILVINHE (MOTYJIs1)

Tadnuua

Ne HaunmMeHnoBanue Buaa HanmenoBanue o0bekTa, Anpec (MecTomnosoxeHne) 00beKTa,
/o | oOpa3oBaHUs, ypOBHS MTOJTBEPKTAIONIETO HATMYNE MAaTEPHAIBHO- | TTOITBEPIKIAIOIIET0 HaJTMIHe

o0pazoBaHws, TEXHHYECKOTO 00eCIeYeHus], C IepEeIHEM MaTepuabHO-TEXHIYECKOTO

npodeccun, OCHOBHOTO 000pYIOBaHUS obecnieyenus, (c ykazaHueM HOMeEpa

CIELUAIBHOCTH, TaKOBOT'O OOBEKTa B COOTBETCTBUHU

HaIpaBJIeHUS C TOKYMEHTaMH I10 TEXHUYIECKOU

TTOJITOTOBKH (U151 WHBEHTAPH3AIIH)

podeccHoHaNIBLHOrO

00paszoBaHusl), OABHIA

JIOTIOJTHUTETIBHOTO

00pazoBaHUs

2 3 4

Beicuiee, maructparypa, | Yueoustii kopnyc Ne 7 ®T'BOY BO

06.04.01 buonorus, | BI'MY Mun3apasa Poccun, kageapa

HalrpaBJieHHE



http://www.studmedlib.ru/
http://e.lanbook.com/
http://library.bashgmu.ru/

(podus) (pyHIaMeHTANBbHOM M MPUKIATHOM 450008, Pecrryonuka bamkoprocra, T.

CoBpeMeHHbIE MHMKPOOHOJIOTHH C: VYba, Kuporckwuii p-H, yi. ITymkuna, 1.
MH(pOPMaIOHHBIE Yueonas aynuropus Ne 514 s 96, kopr. 98. Orax 5. YueOHas
TEXHOJIOTUU B | IPOBEIEHMS IPAKTUUECKUX 3aHATHUH, ayautopus Ne 514

MEIUIUHE U OHOJIOTHH | WHMBUIYaJIbHBIX KOHCYIbTAIINH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOH
arrectanuu. OOopynoBaHue: yueOHas
MeOenb Ha 25 pabodnx MecT, pabouee
MECTO TperoaBaress (CTou, CTyI), J0CKa
yueOHast MelToBast, KOMIBIOTEP,
MYJIbTUMEIUHHBII POEKTOp, IKPaH,
CTEH/IbI ¢ Y4eOHO-METOJMYECKHUMHU
Marepuaniamu, 1eMOHCTPAlMOHHBIN U
CIIPABOYHBIM MaTepHa

6.2. CoBpemeHHble mnpodeccHOHATIBHbIE 0a3bl [TaHHBIX, HH(OPMAINOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. http://www.pubmedcentral.nih.gov - U.S. National Institutes of Health (NIH).
CBoOonHbI  1IUGPOBOM  apXuB KYpHAIbHBIX MNYONMKAlMM 1O  pe3yibTaTaM
6I/IOM6I[I/II_II/IHCKI/IX Hay4YHBIX HCCHCHOB&HHﬁ.

2. http://medbiol.ru - CaiT s 0Opa3oBaTENbHBIX U HAYYHBIX IICITICH.

3. http://www.biochemistry.org - Caiitr MexayHapOTHOTO OHOXHMHYECKOTO
obmrecta (The International Biochemical Society).

4. http://www.clinchem.org - Caiit xypuama Clinical Chemistry. Opran

AMEpHKaHCKOM accooIHralii KIMHUYSCKOW XxuMmuu - The American Association for

Clinical Chemistry (AACC). (MexayHapoaHoe OOIIECTBO, OOBEIUHSIONICE

CHEIUATUCTOB B 00JIACTH MEJIUIIUHBI, B cepy MpodhecCuOHATHLHBIX HHTEPECOB KOTOPHIX

BXOJISIT: KJIMHUYECKAsl XUMMsI, KIMHHYECKas J1abopaTopHas Hayka M JlabopaTopHas

MEJIUIIMHA).

5. http://biomolecula.ru/ - 6uomonekymna - cailT, MOCBSIIEHHBIA MOJCKYISIPHBIM

OCHOBaM COBPEMEHHOW OHWOJOTMM W TMPAKTUYECKUM TPUMEHEHUSM HAYIHBIX

JOCTHKCHHUI B METUITMHE U OMOTEXHOJIOTHH.

6. https://www.merlot.org/merlot/index.htm - MERLOT - Multimedia Educational

Resource for Learning and Online Teaching.

7. www.elibrary.ru - naronaabHas ouoauorpaduueckas 0a3a JaHHBIX HAY4HOTO

nuTHpoBaHus (nmpodeccronanpHas 6a3a JaHHBIX)

8. WWW.SCOPUS.COM - KpyIHEeWIas B MUpe eauHas pedepaTuBHas 0aza TaHHBIX

(mpodeccuonaibHas 0aza TaHHBIX)

9. WwWw.pubmed.com - aHTJIOs3bIYHAs TEKCTOBas 0a3a JaHHBIX MEIUIUHCKHX U
Ouonoruyeckux myosnukanui (mpodeccruoHaibHas 6a3a JaHHBIX).



http://www.pubmedcentral.nih.gov/
http://medbiol.ru/
http://www.biochemistry.org/
http://www.clinchem.org/
http://biomolecula.ru/
https://www.merlot.org/merlot/index.htm
http://www.elibrary.ru/
http://www.scopus.com/
http://www.pubmed.com/

6.3. JIMeH3UOHHOE U CBOOOJAHO PACIPOCTPAHsSIEMOe IPOrPaAMMHOeE 00ecIieYeHrue, B TOM YUCJIe 0Te4YeCTBEHHOI 0

NMPOM3BOJACTBA

rJI\/fi Haumenosanue Onucanune Koi-Bo ITocTaBmmk I'ne ycranoBieHo

1. |IIpaBa Ha mporpammy aist DBM koprnopaTuBHas juiieH3us Ha| OnepaniioHHass — CHCTeMa 200 |O0O0O  «Codrnaita| Kadhemapsr u
CrenMalibHBId HaOoOp mporpaMMHbIX mnpoaykToB Microsoft| Microsoft Windows + Tpeitn» OIpa3aeIeHuUs
Desktop School ALNG LicSAPk OLVS E 1Y| oducssii naker Microsoft YHuBepcutera
AcadenicEdition Enterprase Office

2. |llpaBa ©wa mporpammy mius OBM Habop BeO-cepBucos,| Opranuzamus BKC 25 |000  «Cod¢rnaiin|JIlekmonHbIe
HPEIOCTABISIOMMX JOCTYIl K pasiu4yHbIM mnporpammam u| Microsoft Teams Tpeiio» ayJIUTOPUH
yciyram Ha ocHoBe matdopmsl Microsoft Office ans Kadenps u
obpaszosanust Microsoft Office 365 A5 for faculty - Annually OIpa3aeaCHHUs

YHuBepcurtera

3. |IIpaBa Ha mporpammy mng OBM cucrema aHTHUBUPYCHOW| AHTUBUpYCHas zanmra | 1750 |OOO  «Codtnaitn|CepBepa, kadeapsl u
3alMThl TEePCOHATBHBIX KommbioTepoB Dr.Web Desktop| (poccuiickoe I10) Tpeiim» noApas3aeneHus
Security Suite Kommiekchas 3amura + L{eHTp ynpaBieHus YHuBepcurtera

4. |IlpaBa Ha mporpamMmy mig OBM cucrema aHTUBUPYCHOW| AHTUBUpYCHas 3amura 450 |000  «Codrnaiin|Kadenpsr u
3anMThl pabounx cTaHuuil u daiaoBsix cepsepoB Kaspersky| (poccuiickoe I10) Tpeitm» noApa3aeieHus
Endpoint Security nasi 6u3Heca — CrangaptHblii Russian YHusepcurera
Edition. 500-999 Node 1 year Educational Renewal License

5. |IIpaBa Ha mporpammy st OBM OducHoe nporpaMmHoe OducHslii naker 120 OO0 «Co¢rmaitn  |Kadenpsr u
obecrieuenne MoitO¢puc CranaapTHbiii (poccwmiickoe [10) Tpeing» noApas3aeineHus

YHuBepcurtera

6. |IIpaBa Ha mporpammy st OBM Omnepanmonnas cuctema uisi | OnepalilioHHAs CHcTEMa 40 000 «Coddrnaitn Kadenpsr u
oOpa3zoBarenbHbIX yupexaeHuii Actpa Linux Common (poccuiickoe I10) Tpeim» oApasaeneHus
Edition YHuBepcurtera

7. |IIpaBa Ha nporpammy aist 9BM Cucrtema KOHTEHT- OunbTpanusa UHTEPHET- 1 00O «Codrmaitn ~ |Cepsep
dunbTparun SKYDNS KOHTEHTa (poccuiickoe Tpeiia»

I10)




Russian/13 English

8. |IIpaBa Ha nmporpammy st 9BM Cucrema amns opranusanuu u | Opranuszaiuu Beo- 1 000 «Co¢rnaitn  |Cepsep
npoBenieHus BeO-KOoHpEepeHINi, BEOMHAPOB, MACTEP-KIACCOB | KOH(EpEHITNI, BEOMHAPOB, Tpeitg»
Mirapolis Virtual Room MacTep-KJIacCoB
(poccuiickoe I10)
9. |lIpaBa Ha mporpammy st 9BM Cucrema AMCTaHIIMOHHOTO VYuebuslit mopra (B 1 «Co¢rnaita Tpeiin» |XoCTUHT Ha
oboyuenus Pycckuii Moodle 3KL coctae DUOC BI'MY) BHEIIIHEM pecypce
(poccuiickoe [10)
10. (I[TpaBa Ha iporpammy 11t 9BM "AUC «BUT: YnpaBjenue | DIeKTPOHHBIN AeKaHAT (B 1 Kommnanus «Ilepssiit [CepBep
BY30M»"' coctae DUOC BI'MY) BUT"
(poccwuiickoe I10)
(poccwiickoe [10)
11. |IIpaBa Ha nporpammy st 9BM «1C-burpukc: KopnopatuHslii mopran 1 000 «B36Codpt»  |CepBep
BuyTpennuii noprajn yueoHoro 3aseaenus» (Heorp. koia-Bo | (B coctae JUOC BI'MY)
MOJIL30BaTENeH ) (poccwiickoe I10)
12. |IIpaBa Ha nporpammy st 9BM «1C-burtpukc: Caiit OO (B cocraBe 1 000 «B36CodTt» | XoCTUHT Ha
Ynpasienue caiiTom - Ikcnepr» OUOC BI'MY) BHEIIIHEM pecypce
13. |TIpaBa Ha mporpammy st DBM «1C-Burpukc: Caiit (poccutickoe T10) 1 000 «B36Codpt»  [XocTuHr Ha
y4eOHOro 3aBeJeHHsD) BHEIIHEM pecypce
14. |IIpaBa Ha mporpammy s OBM naker ana cratuctuueckoro| Ilaker JUIS 10 |000  «Co¢rnaitn|Kadenpa
aHaimsa Statistica Basic Academic for Windows 12| craTucTdueckoro aHaiausa Tpetia» 00II[ECTBEHHOT O
Russian/12 English JAHHBIX 3JI0POBBSI u
OpraHu3aIuu
3/IpaBOOXpPaHEHUS
15. ([IpaBa Ha nporpammy it DBM makeT i CTaTHCTUYECKOTro 11 |000  «Codtnaiin Kadenpa
anamm3za Statistica Basic Academic for Windows 10 Tpeiia» SMUAEMHOJIIOTHH — 3

IIT.,
Kadenpa
narodusuoaoruu — 4
IT.,

Kademnpa
AMUAEMHUOJIOTHH — 3




16.

IIpaBa Ha mporpammy miis OBM mnaker 1 CTaTUCTUYECKOTrO
anammza Statistica Basic Academic for Windows 13
Russian/13 English

IIT.,

Kadenpa
dapmakomorun — 1
T.

IIpaBa Ha nporpammy s OBM naker i CTaTUCTHYECKOrO
aHamu3a Statistica Basic Academic for Windows 13
Russian/13 English

000
Tperim»

«Codtnaitn

Kadenpa
HOpMaJIbHOU
¢uznosoruu — 4 wr.,
Kadenpa
CTOMATOJIOTUU
JETCKOro BO3pacTa U
OPTOJOHTUHU — | MIT.

[IpaBa Ha nporpammy aig 9BM mnaker Ay CTaTUCTUYECKOTO
anamusa Statistica Basic Academic for Windows 13
Russian/13 English (cereBast)

75

000
Tpei»

«Codrnaitn

Kadenpa
MEIUIINHCKOMN
busuKu

50

000
Tpei»

«Codrnaitn

Cepsep




