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«MequIHCKUE OMOTEXHOIOTUN))

CnennansHocts 30.05.02 «MeanuuHckas 0HopU3NKa»

(I)opMa NOATrOTOBKM — OYHas

Kypc 4, 5 cemectp 8, 9
neknuu 36 yac.
npaktudeckue 3ausaTus 90 yac.

snabopatopHbie paboTsl 36 yac.
B TOM YHCIIe C Hcnonab3oBanrneM MAO nek. 4 gac. /mp. 14 gac.

BCEro YacoB ayTUTOPHON Harpy3ku 162 dac.

B TOM YHCIIe ¢ ucronb3oBanneM MAO 18 wac.
caMocCTosTeNbHast paboTa 63 yac.

KypcoBasi paboTa / KypcOBOH MPOEKT HE MPETYCMOTPEHBI
3a4eT 8§ ceMectp

sk3ameH 9 cemectp (27 wac.)

Pabouass mporpamMma cocTaBieHa B COOTBETCTBHM C TpeOOBaHMAIMHU (henepajbHOro0 rocyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa BEICHIEro O0Opa3oBaHWS MO0 HampaBieHnto moaroroBku 30.05.02
«MenmunuHckass OHOQHU3UKa», YTBEPXKICHHOrO IMpHKa3oM MuMHHCTEpcTBA 0Opa3oBaHUS M HAyKH
Poccuiickoit @eneparun Ne 1012 ot «11» aBrycra 2016 r. m y4eGHOro miaaHa IO HampaBlICHHIO

MOIrOTOBKH «MenunuHckas Onopu3nKay.

Pabouass mporpamma oOcyxaeHa Ha 3acenaHuu [lenaprameHTa (QyHIAaMEHTAJIBHOH M KIMHUYECKON
MeauIuHbL, TpoTokon Ne 1 ot «19» centsiOpsa 2016 r.

Hupexrop JlenapramenTa: 1.M.H., mpodeccop I'enbuep b.U.
Cocraurenb: accuctent ['onuapoB H.B., k.0.H., gornent, Kymeiiko B.B.



Oo6opoTHas cTopoHa TUTYJAbHOrO Jucta PITY /]

|. PaGouasi mporpaMma mepecMOTpeHa Ha 3aceqanuu JlenapraMenra:

IIporokon ot « » 20 1. Ne

SaBenyronuii kadeapoun

(moamuce) (1.0. ®amunms)

11. PaGouasi mporpaMma nepecMoTpeHa Ha 3aceqanuu Jlenapramenra:

[TpoTokom oT « » 20 r. Ne

3aBenyronuii Kadenpoin

(noamuce) (1.0. ®amumnus)



AHHOTALIUA
K padoyeil nporpaMmme y4eOHOH TUCUHMILIHHBI «MeauunHCcKre
OMOTEXHOJIOTHI)

JNuctumivaa “MeaunuHckue OMOTEXHOJOTUM ™ — TMpEJHAa3HaueHa IS
CTYyICHTOB, oOOywalwmuxcss 1o oOpa3oBarenbHoi  mporpamme  30.05.02
«MenuruHckas 6nopusuKay.

Huciumnnna peanusyetrcss Ha 4 U 5 Kypce, 8-9 cemecrtpax, siBisierca 0a30BOM
TUACIUILIINHOM.

[Ipu pazpaboTke paboueil mporpaMMmbl Y4eOHOW AMCHMIUIMHBI HCIOJIb30BaHBI
@denepanbHblii  TOCYIAapCTBEHHBI  00pa3oBaTENbHBI  CTAaHAAPT  BBICIIETO
oOpazoBanus 1o crenuaibHocTH 30.05.02 «MeaunmHckast 6uodusmnka», yueOHbIi
IUIaH IIOATOTOBKH cIIENUAIUCTOB 110 creruanbHocTd 30.05.02 «MegumHckas
onoduzukar.

OO6mast TpyAOEMKOCTh OCBOCHHS TUCIUIIJIMHBI COCTaBIIET 7 3a4€THBIX
eauHuI], 252 yaca. YueOHBIM IUJIAaHOM TMPEAYCMOTPEHbl 36 YacoB JIEKIIHi,
npaktuueckue 3aHsATHA (90 dacoB), mabopatopuble 3aHsATHS (36 YacoB) u
caMocTosiTebHas padoTa cTyneHTa (63 yaca).

[Iporpamma kypca onupaeTcst Ha 6a30BbIe 3HAHUS, TTOTYYEHHBIE CTYJICHTAMHU:
- CITOCOOHOCTHIO K IPUMEHEHUIO CUCTEMHOTO aHaJN3a B U3yUYEeHUN OMOJIOTHUECKHUX
cuctreMm (OITK-6)
- TOTOBHOCTBHIO K OIIEHKE pE3yIbTaTOB JabOpPaTOPHBIX, HHCTPYMEHTAJIBHBIX,
MaTOJIOTOAaHATOMUYECKUX M HWHBIX UCCIEJOBAaHUM B LEIAX paclo3HaBAHUS
COCTOSIHMS WJIM YCTaHOBIEHHWs (pakTa HaIM4YUsg WX OTCYTCTBHS 3a00JIEeBaHUS
(OIIK-5)
- TOTOBHOCTBIO K TPOBEACHUIO Ja0OPATOPHBIX U HMHBIX HCCIEAOBAHUN B IEJSAX
pacmo3HaBaHUS COCTOSHUS WJIM YCTAaHOBJIEHHUS (pakTa HaTW4US WU OTCYTCTBHS
3aboneBanus (OITK-4)

Heablo nuctuminHbl “ MeauuuHCKas OMOTEXHOJIOTHS SBISETCS O0ydeHHe

CTYACHTOB 0a30BBIM MECTOOdaM pa6OTBI C I'CHHO-MH)XCHCPHBIMHW KOHCTPYKIHUAMHU H



(opMHUpOBaHUE KOMILUIEKCHOIO MPEACTABIEHUS 00 UCHOJIb30BAaHUM METO/OB
MOJIEKYISIPHON OMOJIOTHH B OMOMETUIIMHCKUX UCCIEIOBAHUSIX.
3agaun:
e lI3yunth TEOpeTHUYECKHE OCHOBBI METOJOB MOJIEKYJSPHON OHOIOTUM U
IF€HHOU UHKEHEPUHU
e (Oznakomurscs ¢ Merogamu [1L{P 1 MonekyasspHOTrO KIIOHUPOBAHHUS
e (O3HaKOMHUTHCS C METOJAMHU AHAJIN3a HYKJIECOTUIHBIX ITOCIEA0BATEIbHOCTEN
e lI3yuntp 0a3oBbie MeTOIbI PabOTBI C KYyJbTypaMH PAaKOBBIX KJIETOK
YyesoBeKa
e lI3yuuTh TEOpPETUYECKUE  OCHOBBI  JEHCTBHS  MPOTHUBOOIYXOJEBBIX
IIperaparoB
JIns ycnemHoro W3y4deHHsl AUCUUILIMHBI «MeToabl T€HHOW WH)XEHEPUHU B
OMOMEIIMIIMHCKUX  HUCCJEJOBAHUAX» Yy  OOydyalomuxcsi  JOJKHBI  OBITH
c(OpMUPOBaHBI CIEAYIOUINE NTPEABAPUTENBHBIE KOMIIETEHIINU:
B pesynprate m3ydeHus NaHHONW AMCLUIUIMHBI y oOydaroumxcs (HOpMHUPYHOTCS

cienyromie npodeccuoHanbHble KOMIETEHINH (371€MEHThI KOMITIETEHIIH ).

Koa u popmyauposka Jtanbl GOpMUPOBAHNUS KOMIIETEHIIUHN
KOMIIEeTEHIIUH
[Tpuntunm paboTel aMruIMpuKaTOpa sl
nposeaeHus [11P, obopymnoBanus mis
3naeT anekTpodope3a OEITKOB U HYKICHHOBBIX
KHUCIIOT, UHKY0aTOPOB U OMOPEAKTOPOB
OIIK-9 TUTsL paOOTHI C KJIETKAMU MPOKAPHOT U
['OTOBHOCTH K IPUMEHEHUIO OYKapHoT.
CHEIUATM3UPOBAHHOTO PaGortarts ¢ KynpTypamu
o0opyaoBaHUS U MPOKAPUOTUIECKUX M DYKAPUOTHICCKUX
METUITMHCKUX U3, Ymeer KJIETOK, TIOJTy4aTh CTAOMIIbHBIC
MIPETYCMOTPECHHBIX TS KJIETOYHBIC JINHUU, YKCIIPECCUPYIONIYIO
WCITOJIb30BaHUS B PEKOMOMHAHTHBIEC OCJTKH.
npodeccruonanbHol chepe MeTtonamu nonuMepa3HoOi HEeTHON
peakuuu, eKTpodhope3oM OEIKOB U
HYKJICMHOBBIX KHUCJIOT, METOAaMHU
Bnaneer
OYHUCTKH U BBIJICICHHS OCITKOB 1
HYKJICMHOBBIX KHUCJIOT, METOAaMHU
MOJICKYJISIPHOTO KJIOHHPOBAHUSI.




I1K-12
Crioco0OHOCTB K
OTIPEJICTICHUIO HOBBIX

3HaeT

Ocob6eHHOCTH pabOThI U BO3MOKHOCTH
000pyI0BaHMS JJIsl TPOBEICHUS
OMOTEXHOJOTUYECKUX PAOOT.

oOnacTeil uccieqoBaHus U
npobiieM B cepe
pa3paboTKu
Oonodusnyeckux u GU3NKo-

YmMmeer

Haxoauteb nutepaTypy, ONUCHIBAIOIIYIO
OTKPBITBIE BOIIPOCHI B 00J1aCTH
COBPEMEHHON OMOTEXHOJIOTHUU U
3paBOOXPAHCHUSI.

XUMHYECKUX TEXHOJIOTHI B
3IpaBOOXPaHEHUH

Bnaneer

Meronamu 1orucka Hay4YHOU
uHpopmanmu B 6azax ganueix NCBI.

I[J'ISI (I)OpMI/IpOBaHI/ISI BbIIICYKA3aHHBIX KOMHGTGHL[I/Iﬁ B paMKaX OJUCIHUILIINHBI

((MGJII/II_II/IHCKB,SI OMOTEXHOJIOTHS MPUMCHAIOTCA CICAYIOUINEC MCTO/IbI AKTUBHOIO/

WHTEPAKTUBHOTO OOyUCHHS:
JIEeKIIMOHHEBIE 3aHITHS:
1. Jlexumsi-BU3yanu3anus

2. Jlexuusa-0ecena

HpaKTI/I‘-IGCKI/Ie 3aHATHA:

1. Cemunap-nucnyTt
2. CeMuHap-NIpaKkTUKyM
3. PaszBepuyTas 6ecena

4. JTabopaTopHbie pabOTHI




I. CTPYKTYPA U COAEP)KAHUE TEOPETUUYECKON YACTHU KYPCA
Jlexuuu (36 yacoB, B TOM 4ucJie ¢ ucnojib3oBanueM MAO 4 yaca)
Paznea |. IpuHOuner Mos1eKyJIIpHOro KJIoHMpoBaHus. [lonumepasnas

nenHasi peakuus ( 6 yac.)
Tema 1. YcerpoiictBo renoma. LleHTpajabHasi 1orMa MoOJIEKYJISIPHOM
onosioruu ( 2 yac.) ¢ ucnoabzoBanuemM MAO — jgexkuusi-6ecena — 2 yaca.
LenTpanbHas gormMa mosiekysasipHoit 6uonoruu. [lonsitue rena. CTpykrypa
T€HOMOB MPOKApHOT M 3yKapuoT. ONepoHHas CTPyKTypa T€HOB MPOKApUOT M
npepbIBUCTast CTPyKTypa reHoB dykapuot. Marpuunas PHK. [lonsatne nuctpona.

9KCHp€CCI/I$I reHoB. Ilonstue aMHJ’II/I(bI/IKaIII/II/I B JXMBBIX OpraHU3Max.

Tema 2. Iloaimumepa3nasi nenHas peaxkuus ( 1 yac.)
Pemukanus JITHK y nmpokapuor m sykapuor. AmimukoH. Ilpaiimepsl u
JIHK monumepassl. Taq monuMmepasza u ee pekoMOMHAHTHBIE (popMbl. MexaHu3M

IILIP. Tuns! ITLP.

Tema 3. Metoabl omnpejejleHUsi NMEePBUYHBIX MOCIeI0BATEIbHOCTE
JJHK ( 1 yac.)

[lepBuunas  mociaeqOBaTEIBbHOCTh  OMOMOIUMEpPOB.  DiekTpodopes
HYKJIEMHOBBIX KHUCJIOT. D 1yopeceHTHO MEUYEHBIE

ne3zokcunykieotuarpudocdarel. CekBeHupoBanue 1mno CaHrepy.

Tema 4. Ilpsamas u oOparHas Tpanckpunuusa. IIIP ¢ o0parHoi
Tpanckpunuuei ( 1 gac.)

MexaHu3Mbl TPAHCKPUILMK Y MPOKAPUOT M DYKApUOT. MexaHU3MBbI
oOpaTHOW TPAHCKPUIIIIMM Yy BHUPYCOB. Mcmomp3oBaHWE KAd4eCTBEHHOW W
konuyectBeHHOM I[P ¢ oOpaTHO#l TpaHCKpumuuei B  MOJEKYJISIPHOU

OMOTEXHOJIOTUH.

Tema 5. Tpancasiuusi. beckierounbie cucreMbl Tpancasiuum ( 1 gac.)



MexaHu3Mbl TPpaHCIIAIUA B KJIICTKax 9YKapuoT )51 IIPOKapHoT.
beckiieTouHbIE CHUCTEMBI TPpAaHCIAONHA W WX HCIIOJIB30BAHHC B MOJ'IGKy.]'I)IpHOﬁ

OMOTEXHOJIOTUH.

Paznen Il. IlpuHOMDBI MOJIEKYJISIPHOTO KOHCTPYMPOBAHHUA U
KJIOHUPOBAHMS C MPUMEHEeHHeM MUKPOOPraHU3MOB M BEKTOPHBIX cucteM ( 6
yac.)

Tema 1. MopgeabHble 0OHOJOrHYECKHEe CHCTEMbI M O0BEKTBI
MOJIEKYJIApPHOil OnoTrexHosnoruu (1 yac.)

[lonsitue monenbHOro OoOBEKTa. MonensHasi cuctema. Bupycel: Bupyc
TabauyHO# Mo3auku, baktepuodar T4, dar nambaa. Dybakrepun: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puGsr: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pactenus: Arabidopsis thaliana. Knerounsie

KYJbTYPbI MJICKOIIUTAIOIIUX.

Tema 2. Texnosorusi pekomounanTubix JJHK ( 1 gac.)
[Tonssitue pexomOumnHaruu. PexkomOunantHas JIHK. DOumonykieass
pectpukuuu. CaliTel pecTpuKuu. JIMNKKUE U Tynble KOHUbI. PECTPUKTHBIN aHAIN3

mosekyn JIHK.

Tema 3. IloaroroBka ¢pparmentoB IHK nns kionnpoBanus ( 1 yac.)

[TonsaTue Bextopa. [Ipomotopsl. [lonunuukep.

Tema 4. Tunbl BeKTOPOB 11s1 KI1oHUpoBaHus ( 1 yac.)
MynbTUKOMUMHOCT W YHUKONMWHOCTH CTapTOB pPEIUIMKAUWU. THUIbI

nmpoMoTopoB. UHAYKTOPEI 3Kcnpeccun. MHCyasTopsl.

Tema 5. CenekTuBHbIe Mapkepsl ( 1 yac.)
[Tonsitue cenexunn. CenekTuBHBIN Mapkep. Kiaccudukaius celeKTUBHBIX

MapKepoB. AHTUOMOTHKHU U CEJIEKTUBHBIE cpe/ibl. beno-ronybas cenexuus.



Tema 6. Kimonupoanue B E. coli (0.5 gac.)
Komnerentnele  knetku.  Tpanchopmanus.  TemnoBoil  1mIOK U
anekTponopauus. BeiceB Ha nuTarenbHyro cpeny. OtOop u  aHanu3

TpaHC(HOPMUPOBAHHBIX KJIOHOB ¢ TTomolibio [P u pectpukumm.

Tema 7. KiionnpoBanue B ApoxikeBbIX cucremax ( 0.5 yac.)
BekTopsl i1 KIOHHpOBaHUS B Apoxkkax. Cpemasl Al pocTa JPONKIKEH.
Crenuduka CeNeKIMM © pocTa JAPOXIKEBOW KyImbTyphl. TpaHchopmanus

APOIKIKCBBIX KIICTOK.

Pa3znen Ill. Co3nanue U MCNOJIb30BaHHE TeHETHYECKNX KOHCTPYKIMA
A8 TPaHCreHe3a B KJIETKAX MJIEKOMUTAIOIIHUX. TpaHCreHHbIe KHBOTHBIE.

IlepcnexkTuBBI reHHOM Tepanum ( 6 yac.)

Tema 1. Ilepexom OT TPAHCTeHHbBIX MHMKPOOPraHM3MOB K
JykapuoTuyeckuMm cucremam ( 1 gac.)

[loyemy Henb3s UCHOIB30BaTh MHUKPOOPTaHU3Mbl JJISI SKCIPECCUU
MOJTHOPAa3MEPHBIX TEeHOB HykapuoT. Donguur OenkoB. [locTTpaHcisimoHHBIE
Moaudukanuu OenkoB. ['omomornuHas pexkomOuHarus. Jlunus Kypunbix B-

mumdorutoB DT40 u e€é mpeumymectBa. Mcnonb3oBanue texnonorun CRISPR
Cas9.

Tema 2. UckyccTBeHHBIE XpoMocoMbl ( 1 yac.)

[ToHATHE MCKYCCTBEHHOW XPOMOCOMBI. MCKYyCCTBEHHBIE XPOMOCOMBI KakK

BekTopel. BAC, YAC, MAC, PAC, HAC.

Tema 3. UckyccTBeHHBIe XpoMocoMbI YestoBeka (UXY) (1 gac.)



YCTpolCTBO MCKYCCTBEHHOM XpoMocombl uenoBeka. Ornumunme XY ot
JIPYTUX  HUCKYCCTBEHHBIX  XxpomocoMm. LOXP-Cre pexomOunanms. HPRT

ornocpecaoBaHHasA CCIICKI M.

Tema 4. IlepcnekTMBbBI NPHUMEHEHHE HMCKYCCTBEHHBIX XPOMOCOM
yeJi0BeKa B reHHoi Tepanuu (1 yac.)

DKcrpeccus TMOJHOPAa3MEPHbIX TE€HOB B HCKYCCTBEHHBIX XpOMOCOMax
yenoBeka. JlocTaBka reHOB B KJIETKHM YEIOBEKa. DIIMMUHUPOBAHUE UCKYCCTBEHHOMN
xpomocombl. Tet-R  pempeccop st koHTponss dskcnpeccuu. llpumenenue

HHCYJIATOPOB JIA CTa6I/IJII/ISaIII/II/I IKCIIPECCHUMH.

Tema S. TpaHCreHHbIe MHOIOKJIETOYHbIC: MBbIIIH, CBUHbU M KPYIHbIT
poratsiii ckoT (1 yac.)

TpaHcrenHele  KMBOTHbIE. XPOMOCOMHBIE mepecTporku. Cenexuus
MHOTOKJIETOYHBIX. T€XHOJIOTMM CO34aHUsl TPAHCTEHHBIX MIIEKONMUTAOIIUX.
Hcnosnp30BaHUE  PETPOBUPYCHBIX BEKTOPOB JUIsl  CO3JaHUs  TPAHCI€HHBIX

*KUBOTHBIX. MeTon mukponnbekimi JJHK.

Tema 6. TexHosorum Ha ocHOBe MOAU(PHUKALMUA CTBOJOBBIX KJIETOK (
0,5 gac.)

[InropunoreHTHbIE AMOpPUOHANBHBIE CTBOJIOBbIE KIIETKU. [lonmyueHue wu
CeJNIKIUSl TpacreHa. MUKPOUHBEKIUS B OJIACTOIUCTY MIIEKOMUTAIOIIETO.

CerH_II/IBaHI/Ie TPaHCTCHOB. HonyquHe JIMHUU TPaHCI'CHHBIX JKUBOTHBIX.

Tema 7. KiloHMpOBaHHME OPraHM3MOB C HMCIOJb30BAHUEM METOIAUKH
nepenoca siapa ( 0,5 gac.)

Hcnonp3oBaHue SNUTEINEB MOJOYHBIX JKEIE3 B KAayeCTBE HCTOYHHMKA
FEHETUYECKOr0 Marepuajia [Jid KJIOHHUPOBaHMS. BbIpanyuBaHue 5>NUTEIUEB
MOJIOUHBIX Jkene3 B KyiabType. Wuayknums GO dasel. Ynmanenue sapa w3

aiueknetku. ChausgHue JOHOPHOrO sSiApa M PEHUNHUEHTHOM  SIULEKIICTKH.



KynpTBUpOBaHMEe NEPBBIX JENEHUM ApoOsieHHd. VIMmiiaHTtauus B OpraHU3M

CyppOTraTHOW MaTepu.

Paznen IV. Pa3zpaborka W co3gaHMe TreHeTHYECKHMX KOHCTPYKUMH

OnopapmaneBTHYECKOr0 Ha3HAYeHus (6 yac.)

Tema 1. PexoMOMHAHTHbIe MHUKPOOPraHU3Mbl, NPUMEHsieMble sl
cHHTe3a 0eakoB ( 2 yac.) ¢ ucnoab3oanuem MAQO — jneknus-6ecena — 2 yaca.
DkcnpeccronHbie  mTaMMbl  E.  cOli.  DkcnpeccHOHHBIE — BEKTOPBI.

Nupyxroper skcnpeccun, WIITI. OOpatnas Ttpanckpunuus. KiionupoBanHas

JIHK.

Tema 2. IlosydyeHue yesoBedyeCKHMX 0€JKOB B MHKPOOHOJOTHYECKHUX
cucremMax ¢ nomombio kiaonnposannoi JHK ( 1 gac.)

Cucrema nonydyenus narepdepona. [lonydyeHne 4enoBeueckux TOPMOHOB C
IPUMEHEHUEM METOJ0B I'€HHON MHXKEeHEepHUH. [Ipon3BOICTBO aHTUTEN ¢ IOMOLIBIO

E. coli. Crtoco6sI mpon3BOACTBA HHCYIIMHA.

Tema 3. buopeakTopbl u metoabl pepmentamum ( 1 yac.)
[IpoMplliuIeHHOE ~ TPOM3BOACTBO  O€NKOB 111 (papMaIreBTHUECKOTO
MIPUMEHEHUS. Opranuzanms OMOTEXHOJIOTUYECKHUX MIPOU3BOJICTB C

MCIIOJIb30BAaHUEM PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB.

Tema 4. IIpumeHeHHMe MCKYCCTBEHHBIX XPOMOCOM 4YeJIOBEKa I
NMOUCKA MPOTUBOOIYXO0JEBbIX MpenapaTos ( 2 yac.)

Tect cucTeEMBI Ha OCHOBE HCKYCCTBEHHBIX XpPOMOCOM uyesnoBeka. [lownck
BEILIECTB — KAH/AMJATOB, BbI3BIBAIOIIUX XPOMOCOMHYIO HECTaOWUIBHOCTH. TecT-

CUCTEMBI C UCIOJIb30BaAHUEM (DIIyOPECIICHTHBIX OEJIKOB.



Pasznen V. AHanu3 reHeTH4ecKH OOYCJIOBJIEHHBIX MATOJOIMH,

MOHOI'CHHBIX U MYJbTH(AKTOPHBIX 3a00JieBaHuii ( 6 yac.)

Tema 1. bazoBble NPUHIMIIBI TEHETHYECKOr0 aHAAM3a ( 2 yac.)

Onnonykieotunubie 3amenbl (Single Nucleotide Polymorphism, SNP).
MyTauuu: aeneuuu, MHCepUUU, TPAaHCBEPCCUH, TpaH3uluu. [I[pumenenrne MeToa0B
CEKBEHHPOBAHUS JUTSI UCCJIeI0BaHUM MyTareHesa. CpaBHeHue

nocaenosatenpaocTer JIHK Clustal. ba3sl qaHHBIX OTHOHYKJICOTHIHBIX 3aMEH.

Tema 2. IIIP B [aMarHocTHKe TeHETHYECKH 00YyCJIOBJIEHHBIX
naroJiorui ( 2 gac.)

[Ton6op mpaiimepoB nns nuarnoctuyeckou [II[P. Crymenwartas IILIP
(anrn. touchdown PCR), TP mmuuubiX (parmentoB (anri. Long-range PCR),
ITLP B peamsrom Bpemenu (ITL[P-PB, auri. Real-Time PCR, RT-PCR). Meron
kosmuecTBeHHOM [II[P u ero mpumenenune B auarHoctuke. DiryopecueHTHbIE

METKH IS TCHOTUIIMPOBaHUs ¢ ToMolbro [P

Tema 3 Ucnoan3oBanue MmeroaoB rudpuausanun JHK B 1uarnocrtuke
(2 gac.)
I'mopunmzanus  JIHK. 3ounbpl s rubpuamzanuun JIHK.  Ananus

caTeJIUTHBIX nociiegoBarenbHocTen [JHK.

Pa3znenx VI. OT reHernueckoro aHajJu3a K TIE€HOMHOW MeIHIIMHE:

TEeXHOJOTUM MOJTHOT€HOMHOI0 CKPUHMHTIA aCCONMALMU ¢ maToyoruei ( 6 gac.)

Tema 1. IIpumenenne ™MetogoB NGS i OHOMeTHIIMHCKHX
uccjaenoBaHui ( 2 yac.)

bazoBbie TPUHIMIIBI TTOJTHOIEHOMHOTO CEKBEHHUPOBAHHSA. OMYJIBCCHOHHAS
IIP. Co3manue OubOmMMOTEK. METOABI TOJHOTEHOMHOTO CEKBEHHPOBAHUS IS

UaeHTU(PUKAIU MYJIbTU(AKTOPHBIX 3a00JIeBaHUI. [Tonyuenue



MOCJICA0BATCIILHOCTEH TPAHCKPUIITOMOB. AHHOTI/IpOBaHI/Ie MOCJICIOBATEIILHOCTEH
B 0azax JaHHBIX. TEeXHOJIOIrMH MOJHOIC€HOMHOIO CKpUHHWHIA accoluyanum ¢

MaToJIOTUEN

Tema 2. Metoasl u pecypcol OnonHpopmatuku ( 2 yac.)

buoundopmaTika: BOSHUKHOBEHUE, LIE€TH, 3a/1a4d, METOAbl. ba3bl TaHHBIX:
KJaccuuKarus, OCHOBBI CTPYKTYP. basni JTaHHBIX OEJIKOBBIX
nociegoBaTesnbHOCTER. ba3bl  JaHHBIX MOCIEAOBATENBHOCTEH  HYKIEHHOBBIX
kucnoT. banku naHHbIX MeTaboinueckux myTed. basbl, copepxaline pe3yabTaThl
rII0O0ANBHBIX ~ DKCIEPUMEHTOB MO  aHainu3dy  okcrnpeccud.  OCHOBHBIE
oubmmorpaduueckue 6a3pl maHHbIX. NCBIl, ENTREZ u BLAST — na3znauenue,
UHCTPYMEHTHI, 3a7aud BripaBHHBaHHE ABYX MOCIEIOBATEILHOCTEH, TOUYEUHbIE

MaTpHUIlbI.

Tema 3. HUcnoan3oBanue 0a3 JTAHHBIX HYKJICOTHIHBIX
MocJje10BaTeJIbHOCTEH JAJI MeIMIIUMHCKUX HccieqoBanuii ( 2 yac.)

O3znakomiienue ¢ 6azamu naHHbIx NCBI. Tlonstue dhopmaroB: FASTA u
GenBank. BeipaBHHBaHNME HYKICOTHIHBIX IMMOCIEAOBATEILHOCTEH. basbl JaHHBIX

SNPs accolenpoBaHHBIX C MATOJIOTHUSIMHU.

II. CTPYKTYPA U COJEPKAHUE MMPAKTUYECKOHN YACTHU
KYPCA
IIpakTuyeckue 3aHATHSA
(90 yacos, B ToM uncJe ¢ ucnoab3oBanuemM MAO 14 yacoB)
3ansatue 1. Opranm3anus ©W NOPUHOMOBI PadoTBI B MOJEKYJISPHO-
OuoJioruyeckue Jjadoparopuu st OMOMeIUIMHCKHU X HccJIefoBaHmil (4 yac.)
Ilian 3ansTHA:
1. JlabopaTopHas mocy/ia U MPUHIIUIBI pabOThI C HEH.

2. OGopynoBaHue



AptoknaBupoBanue. CyxoxapoBoit mkad. MeiThe 1a00paTOpHON MOCY/IHI.
OnHOpPa30BbI 1 MHOTOPA30BBIN IIACTHK.
[Ipaktnueckue  HaBbIKM  pabOTBI C  BEeCaMH  AHAJIUTUYECKUMHU,

MCXaHUYCCKHUMH U 3JICKTPOHHBIMHU.

3ansitue 2. IlpuroromiieHHMe pacTBOPOB /AJsi BbIACJCHHMS W AHAJIU3A

HYKJIEHHOBBIX KUCJIOT ( 4 4ac.)

Ilnan 3anaTus:

1.

Cnoco0bI BeIpaKEHUS KOHIICHTPAIIUU PACTBOPOB.

CnocoObl  MPUTOTOBJICHUST PACTBOPOB 3aJaHHOW  KOHIEHTpanuu (1o
IJIOTHOCTH PacTBOpPA).

[ToreHunomeTpus. YcTponcTBo IOTEHIMOMETPA 51 pH-metpa.
OYHKIIMOHUPOBAHHUE CTEKIITHHOTO ¥ KOMOMHUPOBAHHOTO JICKTPOIOB.
[ToTenmuomerpudyeckoe TuTpoBaHue. bydepHbsie pacTtBophl, OydepHas

CMKOCThD.

3anstue 3. IIpyHUMOBI MaHUNYJSAHMH ¢ OMOMATEpPHAJIOM, BblJeJeHUE H

AHAJIU3 HYKJIEHHOBBIX KHCJIOT ( 4 4yac.) ¢ ucnojb3opanneM MAO — qucnyr — 4

qaca.

Il1an 3apgaTuqg:

1.

o ~ W

[TpuHIMTIBI MAHUTYIISAIUMU ¢ 00pa3llaMu TKaHEH, KIETOK U Ja00paTOPHBIMU
KUBOTHBIMU

[TpaBuna paGoThl B MOJIEKYISIPHO-OMOTOTHYECKOM JTa00paTOPHH.
Knaccudukanus noMmemeHnii o CTeneHu YUCTOTHI.

JlaMuHaApHBIN MOTOK.

Pabora ¢ xyapTypamu kietok. Pabota ¢ mabopaTopHbIMU JKMBOTHBIMH.



3ansatue 4. CemuHap no rteme «OpraHu3anusi M NPUHUMIBL PadoThl B
MOJICKYJISPHO-0MOJIOrHYecKue J1a00paTOPUH MAHUNYJISALUN OMOMATEPHAJIOM,
BbI/ICJICHHE M AaHAJIM3 HYKJIECHHOBBIX KHCJI0T» ( 4 yac.)
Bonpocel cemunapa:
1. TlpuHUMIIBI MAaHUDYJSALUKA ¢ 00pa3llaMu TKaHEW, KJIETOK U JIabOpaTOPHBIMU
KUBOTHBIMU
2. Knaccudukaiys NoOMeleHui Mo CTeNeHH YUCTOThI
3. JlaboparopHas mocyAa v MPUHLKUIIBI paOOThI ¢ HEN
4. CnocoObl NPUTOTOBJIEHUS PACTBOPOB 3aJ@aHHOM KOHILIEHTpauuu (1o
IJIOTHOCTH PacTBOpPA).

5. CnocoObl BeIpa)keHUs1 KOHIIEHTpAI[MU PACTBOPOB

3ansitue 5. Metoan! Boiaeaenusi JIHK n PHK u3 pazanynbix ucrounnkos ( 4
yac.)

Il1an 3angaTuqg:

1. 'omorenmsanusa tkaneu. JKUaKOCTHBIE METOIEI.

2. TBepmodasznbie METOIBI. XaOTPOITHBIC areHTHI.

3. ®eHon-xmopodopMeHHas skcTpakiys. Paznenenne oopasoB Ha a3sbl.

4. llepeocaxneHne HYKIEHMHOBBIX KHUCJIOT C IOMOIIBIO H3OIPOIUIOBOTO U
3TUIIOBOTO CITAPTA.

5. CoocaauTtenu: TUHEWHBIN MOJIUAKPUIIAMHUL, TJIUKOTEH, alleTaT HaTPUsl.

3ansatue 6. I'enb-3s1ekTpodope3 HYKJIEMHOBBIX KUCJIOT ( 4 4ac.)
Ilian 3ausTHA:
B Teopus pazneneHus MOJIEKYH B JIEKTPUUECKOM IIOJIE.
B Arapo3Hsblii 1 NOJHAKPUIIAMUIHBIN TETb.
B bydepst ans  snekrpodopesa. 3arpy3zounbie  Oydepsl.  Mapkepsl
MOJIEKYJSIpHBIX ~ Macc. Okpacka  HYKIEMHOBBIX  KHCIOT ISl KX

BU3yanu3anuu, Stuauym opomu u SYBR Green.



B Amnanus pesynsratoB anexkrpodopeza PHK u JJHK. Onpeanenenus kauerca

BBLICOEHUSI HYKJIEMHOBBIX KHCIOT C IOMOIIBIO 3JIEKTpodopesa.

3ansTue 7. CnekTpooTroMepusi HyKJIECHHOBBIX KHCJIOT ( 4 4ac.)

Ilnan 3anaTus:

1.

2.

Onrtrueckas motHocTh pactBopoB JJHK n PHK.
3akon byrepa—JlamOepra—bepa. Pacuér KkoHIEHTpaluu KOHIIEHTpAIuU
HYKJIEMHOBBIX KHUCJIOT.

VYceTpoiicTBO ciekTpohoTOMETPa, (POTOKOIOPUMETPA U CIIEKTPOMETPA.

3ansaTue 8. Boinesnenne [IHK u3 o0pa3uoB TkaHeii manueHTon ( 4 yac.)

Ilnan 3anaTus:

1.
2.
3.

Metonp! Beiienenus [JHK u3 pazmuuHbIX HCTOYHUKOB.
denon-xopodopMHast SIKCTPAKIIHS.

Brinenenne xpomocomuoit JIHK o merogy Sambrook and Russell, 2001

3ansaTtue 9. Anaau3 kadecrBa BbiaedeHHoil /IHK B araposHom resie m ¢

noMoubIo cnekrpodporomerpuu ( 4 yac.)

Il1an 3angaTuqg:

1.

© N o g bk~ W

Teopernyeckrne OCHOBBI aHaM3a KayecTBa BbieneHHon JIHK B arapoznom
renie

3aBucumocth dddexktuBHOCcTH  pasznenenus (PparmentoB JHK ot
KOJIMYECTBA arapo3bl B relie

Oxkpacka JIHK B arapo3HbIX remsx.

bydep nns manecennst oOpa3ioB Ha Telb

Tumnst anexTpodopesHbIbix 0ydepon

Ananu3 kauectBa BoiaesneHHoi JJHK ¢ moMomisio cekrpodoTomeTpuun
3akoH byrepa—Jlambepra—bepa

Onruueckas miIoTHOCTh



3ansarne 10. Cemunap no teme «Padora ¢ HyKJIeHHOBBHIMU Kucjaotamm» ( 4

yac.) ¢ ucnosab3opanuemM MAQO — qucnyr — 4 yaca.

Bonpocel k ceMmunapy:

1.

MGTOI[BI BBIACIICHHA HYKIICHMHOBBIX KUCJIOT

. ®enon-xnopodopMHast SKCTPaKIIUS
. AHanm3 KayecTBa HyKJICMHOBBIX KHCIIOT C TOMOIMIBIO Teb-3IeKTpodopesa

2
3
4.
5

CrnexkTpooTOMETpHSI HYKJIEUHOBBIX KHUCIOT

. 3akon byrepa—JlamGepra—bepa. Pacuér KoHIEHTpalluu KOHIIEHTpALUU

HYKJICUHOBBIX KHCJIOT

3ansaTue 11. [{u3zaiin ren-cneuuuyecknx npaiimeposn ( 4 yac.)

Ilnan 3anaTus:

1.

2.

3.

Omnpenenenue mpaiimepa
Pacuet Temneparypsl oT)kura npaiimMepa

[TpoBepka mpaiimepa in Silico

3ansarue 12. IIIP amminpukanus pparmenra rena uarepeca ( 4 gac.)

Il1an 3angaTuqg:

1.

Teopust moauMepasHOW NEMHON PEaAKINU

. Ilon6op ycnoswuii TP
. Tumsr [TIP ammmudukaTopoB

2
3
4.
5

Onexrpodopes npoaykros [1IIP B arapoznom remne

. Ananu3 pe3synbTaToB [P

3ansTue 13. Boigesienne ¢pparmenTa u3 arapo3Horo reqas ( 4 yac.)

Il1an 3angaTuA:

1.

Haboper gns Beimenenus JIHK w3 arapo3Horo wid MOJIHAKPUIAMHUIHOTO
reist
OcobennocTu 3aeKkTpodopesa MpHu MOArOTOBKE 00Pa3IoB JJIs BBIACICHUS U3

i



3. Knaccuueckue merons! Beienenus JJHK u3 araposznoro remns

3ansatue 14. CexkBeHupoBaHue @parmMeHTa reHa uHrepeca ( 4 4yac.) ¢

ucnosb3oBanueM MAO — qucnyT — 4 yaca.

Ilnan 3anaTus:

1.

2.

Teopus cekBenupoBanue 1no Canrepy

Hcnonp3BaHne MEYCHHBIX HYKICOTHIOB

IIpobonoodzomoska 05t cek8eHUpoBaHUsL

Peaknus ¢ Big Dye (Big Dye Reaction)

Ouncrtka npoayktoB I[P ¢ momompio Big Dye XTerminator Purification
Kit

AHaJIN3 pe3ysibTaTOB PEAKIIMU CEKBEHUPOBAHUS

3ansaTne 15. AHAIM3 HYKJIEOTHJHBIX IMOCJ€A0BATEJIBHOCTEl € TMOMOUIbIO

naketa nporpamm Vector NTI u 6a3 nanabix NCBI ( 4 gac.)

Il1an 3angaTuqg:

1.

2.

Pab6ora ¢ ¢aitnamu B hopmare Geen Bank u FASTA
Bo3moxxnocTt nporpamuoro odecrneuenus Vector NTI
CpaBHeHUE MOYYEHHBIX MTOCIIEIOBATEIHLHOCTEH ¢ 0a3aMu TaHHBIX

[Touck monmuMophr3MOB B TIOCTIEOBATENBHOCTAX HHTEPECA

3ansitue 16. Cemunap no teme «Padora ¢ HykJemHOBbIMH KucaoTamu» ( 4

yac.)

Bomnpocsl k ceMuHapy:

1.

2.

Teopust moauMepa3sHOW HEMHON PEAKINU

CocraBiienue npaitmepon

OcobennocTu 3eKkTpodopesa MpHu MOArOTOBKE 00Pa3IoB JJIs BBIACICHUS U3
renst

Teopust cexkBeHnpoBanue no CaHrepy

ITouck HOJII/IMOp(i)I/ISMOB B OTCCKBCHHUPOBAHHBIX ITOCICAOBATCIIBHOCTAX



6. Pabota ¢ daiinamu B popmare Geen Bank u FASTA

3ansitue 17. Padora ¢ KyJabTypaMH KJIETOK MJICKONUTAKOIMX ( 4 4ac.)

Ilnan 3anaTus:

1.

MeTtoabl KyJIbTUBUPOBAHHUS KJIETOK U TKaHEH.

KynbTypsl nepBu4HbIE U BTOPUYHBIE, TOCTOSIHHBIE KJIETOYHBIE JINHUH.
bazoBple muTaTEnBHBIE CPEABl U IEPBBIC KIETOYHBIC JIMHUM YEJIOBEKA U
MJIEKOIIUTAIONINX, KyJabTypa Hela.

CobiBOpOoTOUHOE U OECCHIBOPOTOYHOE  KYJIbTUBHPOBAHHE, KayeCTBO
CBIBOPOTOK, TECTUPOBAHHUE HA HIOTOKCUHBI, POCTOBbIE (PaKTOPBHI.
[TpuHIMUIIBL yCTpPOMCTBA u 000pyI0BaHUS IIOMEILICHU N IS
KyJIbTUBUPOBAHUS KIETOK, OOKChl, Oaktepunuanbie jammnel, HEPA-
bunbTpanus, 1TaMuHapHbie Kadbl (CKaMbH), KJIACCHI JIAMMHAPHBIX ITKa(OB,
TOPEIIKM, YCTAHOBKM JUIs IIOATOTOBKA BOJABI BBICOKOTO KayecTsa,
CYXO’KapoBble CTEpUIM3ALMOHHbIE IIKa(bl, aBTOKJIABBI, WHKYOATOPbI

KJICTOK, HHBCPTHPOBAHHBIC MUKPOCKOIIBI.

3ansitue 18. MosekynasipHoe KJoHHpoBanue W pexkomomHanTHbie JJTHK ( 4

yac.) ¢ ucnoabzoBanuem MAO — qucnyT — 2 yaca.

Il1an 3apgaTuA:

1.

2.

PexomOunanThas JIHK.

DHJIOHYKJI€a3bl PECTPUKIIUU.

Caittsl pectpukiuu. ECORI u BamHI.
Kaptuposanue monekyinsr JJHK.

IToaroroBka ¢pparmentoB JJHK mist knonupoBanus
Kowmmerenturie kinetku. Tpanchopmarusi.

Oco0eHHOCTH TEMIOBOTO IIOKA U AJIEKTPOIIOpauu

3anstue 19. Tpancdexknus kieTok miaexkonuTawuux ( 4 yac.)



Ilnan 3anarTud:

1.
2.
3.
4,

[TonsiTue Tpancdexuuu.
Tunsl TpaHCHEUUPYIOIHUX PearacHToB
Hcnonp30BaHuE JIMIIOCOM U 3JIEKTPOIIOpALIUN

PekoMOuvHalysg U BUPYCHBIE CUCTEMBI TPaHCPEKLIUU

3ansTue 20. Cesiekusi B KyJbType KJIETOK U 0TOOP TPaHC(OPMHPOBAHHBIX

KJIOHOB ( 4 4ac.)

Ilnan 3anaTus:

1.

o oA W

CenexTHBHBIC MapKePbl KJIETOK MJIEKOMUTAIOIINX

CocraB cpen 1715 CeNeKIuu

[IpaBuna KyIbTUBUPOBAHUS U pACUET KOHIICHTPAIIUU aHTUOMOTHUKOB
OT60p KIOHOB 1O MOP(OJOTUYECKUM MPUTITHAKAM

Nnentudukarus TpancHOpMUPOBAHHBIX KJIIOHOB ¢ roMoIsio TP

O160p GFP — nonoxxutenbHbIX KIOHOB

3anstue 21. IIporounasi untodpryopumerpus ( 4 yac.)

Il1an 3apgaTuqg:

1.

OCHOBHBIC TOHATHSA, YCTPOWCTBO U MNPUHIUI PAOOTHI MPOTOYHOTO
uToryopumetpa,

BO3MOKHOCTH MPUMEHEHUS METOAAa MPOTOYHOM LIMTOMETPUM AJISI aHAIu3a
KJIETOUHBIX MOMYJISIIIUN

[Ipurorosnenune KJIETOYHBIX CYCIIEH3HI IS MIPOTOYHOM
uuTo(hIyopOMeTpun

Pa6ora wa mporounom tmrToduryopumerpe BD ACCURI: xammbpoBka

npudopa, cOOp ¥ NEPBUYHBIN aHATU3 JJAHHBIX.



5.

6.

JleTanibHBI ~ aHANM3  MOJYYEHHBIX  JAHHBIX C  HCIOJIb30BAaHUEM
nporpamMmuoro obecneuenuss WIinMDI  2.9: moctpoenune omHO- W
JBYXIIapaMEeTPUUECKUX TUCTOrpamm, nuddepeHuuanusi 0OJUHOYHBIX KIETOK
U KJIETOYHBIX  arperaToB,  CO3JJaHWE€  PETHMOHOB, TEUTHPOBAHUE,
cTaTHUCTHYEcKasi 00paboTKa JaHHbBIX.

WNuTepnperanysi NOTy4YE€HHBIX PE3yJIbTaTOB: aHAIM3 pPaclpeeieHUs] KIETOK
0 pa3sMEPHO-MOP(OJOTrMYECKUM MapamMeTpaM (Ha OCHOBE aHajIu3a
napaMeTpoB CBETOpaccestHUs) U Mo (azaM KIETOYHOrO IUKJa (Ha OCHOBE

aHanu3a (IayopecleHIINN HOIuIa IPOIUIN).

3anatue 22. Cemunap mno Tteme «Pabdora ¢ TpaHcPUUMPOBAHHBIMH

KYJbTYPaMHU KII€TOK MJICKOIMUTAKIIINX)

(4 gac.)

Bonpocskl k ceMuHapy:

1

2.

Mertonb! TpaHchekuu

CenleKTUBHBIE MAPKEPBHI KIIETOK MJIEKOMUTAOIIUX U CEJIEKTUBHBIE CPEJIbI
PexomOuHaIus 1 BUPyCHBIE CUCTEMBI TPaHCHEKITUN

MeToabl KyJIbTUBUPOBAHUS KJIETOK U TKAHEH

[IpaBuna KyIbTUBUPOBAHUS M PACUET KOHIICHTPAIIMU aHTUONOTHKOB
[TpuHIUIIBL YCTpOMCTBA u o0opynoBaHus ITOMEILICHU I IS
KyJIbTUBUPOBAHUS KIIETOK

OCHOBHBIC TIOHATHSA, YCTPOWCTBO W MPHUHIMUI pabOThl MPOTOYHOTO

uToryopumerpa

JlaGopaTopHbie padoThi (36 Yyacon)

JlabopaTopHasi padora Nel. IlpuroroB/ieHre MaTepuajioB U PACTBOPOB LISt

BbINOJIHEHUS NMPAKTHYECKOI YacTH Kypca ( 2 yac.)

CTpyKTypa 3aHATHA:

1.

2.

HpI/IFOTOBJIeHI/Ie HAaBCCOK CYXHX PCAKTHBOB

[IpuroToBieHuE COJIEBBIX PACTBOPOB



3. H3mepenue pH pactBopos

JlaGoparopHasi pabora Ne2. Boigesienue JITHK u3 00pa3uoB TkaHei
nanueHToB ( 2 yac.)
Buioenenue xpomocomnou /;THK no memoody Sambrook and Russell, 2001
CTpyKTypa 3aHATHSA

1. T'omorenusanusi TKaHeU

2. Oxcrpakuus JJHK u3 romoreHu3upoBaHHBIX 00pa3IoB

3. Ilepeocaxnenue u konuentpuposanue JHK cnuprom u 3M aneratom

HaTpUs

JlaGopaTopHasi pabotra Ne3. DiekTpodope3 HykIenHOBbIX Kuca0T (JIHK),
Bbl/JIEJIEHHBIX M3 TKaHeill mamueHToB ( 2 yac.)
CTpyKTypa 3aHATHSA

1. IlpuroroBieHue arapo3HOTO reist

2. Tlonrororka o6pasmnos JJHK
3. IIpomenenue snekrpodopesa
4

OreHka KadecTBa 00pas3IoB C MMOMOIIBIO TPACHITIOMUHATOPA

JladopaTopHasi padora Ne4. /lu3aiiH reH-cnenupuiecKux npaiiMepoB K
MOCJIeI0BaTeILHOCTH 2-0r0 3K30HAa cynepokcua aucmyrtassl |1 (2 gac.)
CTpykTypa 3aHATHS:

1. Ilomck mocnenoBaTeabHOCTH HHTEpeca B 6a3e nanHpix GENE BANK

2. Tlogbop mpaitMepoB, COOTBETCTBYIOIIMX CTAHAAPTHBIM KPUTEPUSIM

3. [IpoBepka mpaiiMepoB ¢ MOMOIILI0 HHCTPYMEHTOB st In Silico

aMITTA(DUKAITAH

JlaGoparopHasi paGota NeS. AmMiuiupukanus (pparMmeHTa reHa narepeca (2
yac.)

CTpyKTypa 3aHATHA:



1.

Pacuér remnepatypHoro pexuma ycnosuut nposeaenus [P peakuuun

2. Pacuér coctaBa peakilMOHHON cMecH

3. 3anyck [P ammmdukanun

JlaGoparopHasi paGora Ne6. Boiesienue pparMeHTa U3 arapo3Horo rejs ( 2

yac.)

CTpyKTypa 3aHATHSA

1.

[IpuroroBiieHre arapo3Horo reins s Boiaenenus oopasmnos JJHK

2. TlpoBeaenue snexkrpodopesa aMIuPUIUPOBAHHOTO PparMeHTa

3. Brigenenue JIHK dbparmenta HeoOxo Mo JJIMHHBI

JlaGoparopHasi paGota Ne7. CekBeHupoBanue (pparMeHTa reHa narepeca (2

yac.)

CTpyKTypa 3aHATHSA

1

2.

[TpoGomoAroToBKa sl CEKBEHUPOBAHUS

Peaknus ¢ Big Dye (Big Dye Reaction)

Ouuctka npoaykroB I[P ¢ momomeio Big Dye XTerminator Purification
Kit

[IpoBeneHne ceKBEHUPOBAHUS

JlabopaTopHasi padoTa Ne§. AHa/IU3 HYKJICOTHIHBIX MOCTIE€0BATEIbHOCTEH C

nomMoubo nakera mporpamm Vector NT1 u 6a3 nannbix NCBI ( 2 gac.)

CTpykTypa 3aHATHS:

1.

BoccraHoBiieHre nociie10BaTEIbHOCTH, ITOIYUYEHHBIE OT IPSIMOTO U
o0paTHOTO MpakMepOoB, UCTIONB3Ys TUCTOTPAMMY BEPOSTHOCTH HATAYHUS
ONpPEAEIEHUs] HyKICOTHUIOB

CpaBHeHUE MOCIeA0BaTEILHOCTH OT peBepc-ipaitmepa u ¢hopBapa
npaiiMepa, MoucK oOIIel YacTH, MOJIyYEeHHUE PEBEPC-KOMITJIEMEHTaApHOU
MIOCJIEA0BATEILHOCTH IO PEBEPC MpaiMepy U 000bEAUHEHUE UX B OAHY

IIOCJICA0BATCIBHOCTD



3.

[Touck 3amen ¢ momouisro 0a3 qranusix NCBI

JladopaTopHas padora Ne9. KybTHBUpPOBaHHME PAKOBBIX KJIETOK YeJ0BeKa

aunun HT1080, conep:kamux HCKYCCTBEHHYI0 Xpomocomy ( 4 yac.)

CTpyKTypa 3aHATHSA

1.

HpI/IFOTOBHCHI/IC MOJIHOM Cpeabl AJId KYJIbTUBHUPOBAHUS KIICTOK

2. Pa3zMopo3ska kieTok

3. TloceB KIYTOK Ha KyIbTypalbHYIO OCYIY

JlaGopaTopHasi pabGora Nel(. KinonupoBaHnue BeKTOpa, COAePKANIETO I'eH

3eJ1eHOr0 (hIyopecleHTHOr0 0eJIKa ¢ peryJiupyeMbIM BpeMeHeM Jerpajanuu u

BekTopa Cre — pekomOnHa3bl (4 yac.)

CTpyKTypa 3aHATHSA

1 HpPIFOTOBHGHPIG KOMIICTCHTHBIX KJICTOK KaJbIIUCBBIM MCTOJOM

2. Tpanchopmarus E. coli meTomom TermioBoro moka

3. 1ILIP ananu3 KOJIOHW Ha MPEAMET HAJIMYMS LIEJIEBBIX IIA3MU/T

4. Beigenenune mnazmuaaoun [JHK

JladopaTopHasi paGora Nell. Tpanchekums kieroxk Jauauum HT1080

NMOJIy4YeHHbIMH BeKTOpamMu s LOXP — pekoMOMHAHTHOr0 BCTpauMBAHMS

3eJIEHOro (PJIyopecleHTHOr0 0eIKa B HCKYCCTBEHHYIO XPOMOCOMY 4YesioBeKa (

2 4ac.)

CTpykTypa 3aHATHS:

1.

2.

[Tocanka KJIETOK /It MPOBEACHHUS TPAHCHEKITUN

Pacuer cocTaBa peakiuOHHON CMeCH J1Ji TPaHC(EKIINU

[IpoBenenue Tpancekunu

Ouenka 3(GEeKTUBHOCTA TpPaHCPEKIMU C TOMOIILI0 (IYyOPECIIEHTHOTO

MHKPOCKOTa



JlabopaTopHuasi padora Nel2. Ceseknus kieroxk HT1080 na cpene B
npucyrcTBun HAT ( 2 yac.)
CrTpykrypa 3aHATHSA:
1. IlpuroroBneHue NOJHOM Cpelibl sl KyJIbTUBUPOBAHUS C 100aBICHUEM
HAT
2. IIpombiBKa KiIeTOK Oy(pepHBIM PaCTBOPOM Mepes 100aBIeHUEM
CEJIEKTUBHOU CPEbI

3. Hawano cenekmuu: nob6aBneHue celekTUBHOM cpenbl ¢ HAT

JladopaTopHasi padota Nel3. Or6op GFP — nosioxkute1bHBIX KJI0HOB ( 4 yac.)

CTpyKTypa 3aHATHSA
1. Tlouck KJIOHOB AKCIPECCUPYIOMNX 3€NEHBIN (ITyOpeCleHTHBIN OeoK
(GFP)
2. IlpombiBKa KJIeTOK Oy(hepHBIM PaCTBOPOM
3. CHATHE KJIOHOB C 3e1¢HON (iryopecieHIIuel ¢ TOMOIIBI0 TPUTICUHA

4. IlepeceB 0TOOpaHHBIX KIIOHOB Ha OTJAEIBHYIO TIOCYY

JlabopaTopHas padora Nel4. OnbIT M0 HCNOJIB30BAHUIO OTOOPAHHOT0 KJIOHA
JJIS IPOBEPKM JAeHCTBHUS NMPOTUBOOIYX0JEBBIX Npenaparos ( 2 yac.)
CTpykTypa 3aHATHSA:
1. OnpenenuTb 3KCIEPUMEHTAIBHBIM ITyTEM KOHILEHTPALIUIO BEIlleCTBa
(BBIOPaHHOT'O MPOTHUBOOITYXOJIEBOTO Mpemnapara) B MPUCYTCTBUU KOTOPOM
TUOHET MOJIOBUHA KJIETOK B KYJIBTYpPE

2. Jlo6aBuTH BEIOpaHHOE BEMIESCTBO K KIETKAM

JlabopaTopHasi padora Nel5. Mcnosib30BaHMe NPOTOYHOT0 HUTO(IyopUMeTpa

ISl OIEHKH JeliCTBUSI MPOTHUBOOIYXO0JIeBbIX MpenapaToB Ha kjieTku ¢ HAC (2

yac.)

CTpyKTypa 3aHATHA:



1. Cuate 00paboTaHHBIE KIETKU C TOBEPXHOCTH U PECYCIIEHAUPOBATH B
O0ydepHom pacTtBOpe

2. TlpoBecTu TeCT Ha MPOTOYHOM LUTO(IYOPUMETPE IO ONPEAETECHUIO
COOTHOILIEHUS 3€JIEHBIX U HE 3€JEHBIX (PIIyOPECLIEHTHBIX COOBITUI

3. CpaBHUTH NOJIyYEHHbIE JAHHBIE C JAHHBIMU JINTEPATYPHI

I1l. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOINXCS

Y4e0HO-METOIUIECKOE obecrniedeHne CaMOCTOSITEITLHOU paboTHI
00OyJaroIIuXcs 1Mo AUCIHUIUIHHE « MeTUIIMHCKIE OMOTEXHOJIOTHN) MPECTABICHO B
[Tprnoxenuu 1 1 BKIIFOYaeT B ceOs:

e [UIaH-TpaUK BBHIMOJHEHUS CAMOCTOSTENILHOW pabOThl MO TUCHUIUIMHE, B
TOM YHUCJI€ TMPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJHEHUE MO KaKIOMY
3aJIaHUIO;

® XapaKTEepUCTHKA 3aJaHUi [JII CaMOCTOSTENbHON pabOThl CTYAEHTOB U
METOJIMYECKHUE PEKOMEHIAIIMY TI0 UX BBITIOJHEHUIO;

e TpeOOBaHMS K  TPEACTABICHUIO W OQOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSITEIbHON PabOTHI;

¢ KPpUTCPHUH OLCHKH BBIIIOJITHCHHA CaMOCTOSITCJIBHOM pa6OTI>I.



IV. KOHTPO.JIb TOCTUXEHUSA IEJENR KYPCA

Ne Kontponupyemsie OneHouHbIE CpesICTBA -
n/m | Moxynu/ pasnuenst / Konp! u sTamst HaVMEHOBAHHE
TEMBbI JTUCITUTUIAHBI dbopMupOBaHUS TEKYIIHH MIPOMEKYTOYHAS
KOMITCTCHITHIA KOHTPOJIb aTTecTanus
1 | Pazmen L. Ilpuanuner | OIIK-9 | 3naer I1P-1 3ayer/sK3aMeH
MOJIEKYJISIPHOTO IK-12 KonTtponsHoe Bomnpocsr -1-38
KIIOHUPOBAHUS. TECTUPOBAHUE
[Tonumepasznas YwMmeer YO-1 onpoc
IIEITHAsT PEAKITHS Brancer TIP-6
nabopatopHast
pabora
2 | Pazgen II. OIIK-9 | 3naer I1P-1 3ayer/sK3aMeH
[TpuHIUTIB! OIIK-9 KonTpoibpHOE Bompocer -1-38
MOJIEKYJISIPHOTO TECTUPOBAHUE
KOHCTPYHUPOBAHUSA U Ymeer YO-1 omnpoc
KIIOHUPOBAHUS C
MIPUMEHECHHEM Bnaneer I1P-6
MHUKPOOPraHU3MOB U nabopaTopHas
BEKTOPHBIX CUCTEM pabota
3 Pasznen I11. [IK-12 | 3Haer [1P-1 3ayer/sK3aMeH
Coznanne u OIIK-9 KontposbHoe Bompocsr -1-38
HCII0JIb30BaHNE TECTUPOBAHUE
TEHETHUYECKUX YMmeer YO-1 ompoc
KOHCTPYKIUH TS
TpaHCTeHe3a B Bnaneer I1P-6
KIIETKAX naboparopHas
MJIEKOIIUTAOIIUX. pabora
TpaHcrensblie
KUBOTHBIE.
IlepcriexkTuBbI
TeHHOU Teparnuu
4 Pasnen IV. OIIK-9 | 3naer I1P-1 3aueT/>K3aMeH
Pa3pabotka u OIIK-9 KonrtponbHoe Bompocsr -1-38
CO3/1aHKe TECTUPOBAHUE
TE€HETUYECKUX YMmeer YO-1 onpoc
KOHCTPYKIUHI
6noapMareBTHUECK Braneer I1P-6
Or0 Ha3HAYCHUS nabopatopHas
paboTa
5 | Pazgen V. Ananus [IK-12 | 3naer [1P-1 3auet/rK3aMeH
TE€HETUUYECKU OIIK-9 KoHnTponbHoE Bomnpocsr -1-38
00yCITOBICHHBIX TECTUPOBAHUE
MaToJIOT Ui, YwMmeer YO-1 onpoc
MOHOTEHHBIX U
MYJIbTH()AKTOPHBIX Buaneer IP-6
3a00JIeBaHMIA nabopaTopHast
pabota




6 | Pasmen VI. Ot OIIK-9 | Buaer I1P-1 3aueT/7K3aMeH
TeHETHYECKOTO KonTponbpHOE Bompocsr -1-38
aHaJM3a K TeHOMHO TECTUPOBAHUE
MEUIIMHE: Ymeer YO-1 onpoc
TEXHOJIOTH
ITOJIHOT€HOMHOTO Brageer I1P-6
CKPUHHHIA nabopatopHast
accoIManuu ¢ pabora
MaToJIOTHEH

KOHTpOJ'IBHBIe n MCTOAUYCCKHC MATCpUAJIBI, a TAKKC KPHUTCpUU U
I10Ka3aTciiu, HCO6XOI[I/IMBIC 11 OIICHKH 3HaHHﬁ, YMCHHﬁ, HaBBIKOB H
XAPAKTCPUIYIOIINC OSTAllbl q)OpMI/IpOBaHI/ISI KOMHGTCHHI/Iﬁ B IIponHeccec OCBOCHMH:A

o0pazoBaTeIbHOM TporpaMMBbl TipeAcTaBiieHbl B [Ipunoxenuu 2.



V. CHHCOK YYEBHOM JUTEPATYPbI U THOOPMAIIMOHHO-
METOAMYECKOE OBECIIEHEHMUE JUCHUIIJINHBI

OcHoBHas qUTEpaTypa:
1. Cesepun E.C. buoxumus [DnekTpoHHbIN pecypc] : yueOHuK / - 5-¢ uza., uchp.
u JIOTL. - M. : I'SOTAP-Menaua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970423950.html

2. Axynenko JI.B., Yrapos U.B. MenunuHckas reHeTuka [DJIEKTPOHHBIN pecypc]
: yueOHuk /; mox pea. O.0. SAnymesuya, C.JI. Apytionosa. - M. : [DOTAP-
Menmua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970418321.html

3. 3asu P.I'. Menuuunckas 6uonorus u o01as reHeTrka [ DJIeKTpoHHbIN pecypc] :
y4eOHUK / [1 Ap.]. — DIEeKTPOH. TEKCTOBBIC NaHHbIe. — MuHCK: Brimaiimas
mkona, 2012, — 496 c. — 978-985-06-2182-5. — Pexum npocryna:
http://www.iprbookshop.ru/20226.html

4. Psokosa I'.B. Biotechnology (buotexnonorus) [DaeKTpOHHBIH pecypc]
yueOHO-MeToauueckoe mocooue / I'.B. PsaOkoBa. — DneKTpoOH. TEKCTOBBIC
nanaple. — Kazans: Kazanckuii HanMOHAJIBHBIM  HCCIIENOBATEILCKUN
TEeXHOJIOTHYeCKHd yHuBepcurteT, 2012. — 152 ¢. — 978-5-7882-1327-9. —
Pexwum mocryna: http://www.iprbookshop.ru/61942.htmi

JononHuTeIbHAS JUTEpATypa:
1. Tkauyka B.A. Knuanueckas Omoxumus [DIeKTpOHHBIN pecypc] : yueOHoe
nocooue / M. : I'D90TAP-Mexana, 2008. -
http://www.studentlibrary.ru/book/ISBN9785970407332.html

2. Yepnos H.H., bepeszos T.T., bypoouna C.C. buoxumus : pyKoBOJICTBO K
MPaKTHYECCKUM 3aHATHIM [ DaeKTpoHHBIN pecype] / u np. / Ilox pen. H.H.
UYepnosa - M. : ' D0TAP-Menua, 2009. -
http://www.studentlibrary.ru/book/ISBN9785970412879.html



http://www.studentlibrary.ru/book/ISBN9785970423950.html
http://www.studentlibrary.ru/book/ISBN9785970418321.html
http://www.iprbookshop.ru/20226.html
http://www.studentlibrary.ru/book/ISBN9785970407332.html
http://www.studentlibrary.ru/book/ISBN9785970412879.html

Ilepeuenb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAMOHHON CeTH

«HHTEpHET»

1. NucTpymMeHT IS IPOBEPKHU npaiiMepoB in silico
http://insilico.ehu.es/PCR/Amplify.php

2. baza JaHHBIX JIIA IIOHUCKa OJHOHYKJICOTHAHBIX 3aMCH

http://compbio.cs.queensu.ca/F-SNP/

3. WuctpymenT 11 mepeBona nocaepoBatensHoctw  JIHK B pesepe-

KOMIIJIEMEHTAPHYIO

dopmy http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html

4. http://rosalind.info/problems/locations/ - pecypc st caMOCTOSATEILHOTO H3YUCHHSI
ononndopmatuku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit Harronanasaoro L{eHTpa OHOTEXHOIOTHYECKOM

undopmanuu NCBI, 6a3a nannpix ['eHHBIN OaHK.

6. http://blast.ncbi.nim.nih.gov/Blast.cgi - BLAST: Basic Local Alignment Search Tool,

OHHaP'IH-HpOTpaMMa IJIA BbIpaBHUBAHUA HOCHGHOB&@HBHOCTeﬁ OMOJIOrMYECKHX

MaKpOMOJIEKYJT

7. http://www.mendeley.com/ - Mendeley: Free reference manager and PDF organizer;
nporpaMma-ouoIuTeKaps.

8. http://www.ebi.ac.uk - caiir EBponetickoro nHcTHTyTa OMOMH(DOPMATHKH

9. http://www.scopus.com — oubauorpaduyeckas 0a3a JaHHBIX U UHIACKC IIUTUPOBAHUS

Scopus

10.http://thomsonreuters.com/thomson-reuters-web-of-science/ 6ubimorpadudeckas

0a3a gaHHBIX ¥ HHAEKC uTHpoBanus Web of Sicence

11.http://www.molbiol.ru — pycckosi3praubIii HHOOPMAMOHHBIN CalT U (HOPYM IO

MOJIEKYISIPHON OHOJIOTHH


http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html
http://rosalind.info/problems/locations/
http://www.ncbi.nlm.nih.gov/
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.mendeley.com/
http://www.ebi.ac.uk/
http://www.scopus.com/
http://thomsonreuters.com/thomson-reuters-web-of-science/
http://www.molbiol.ru/

IlepeyeHb HH(POPMALTMOHHBIX TEXHOJIOT M
U IPOrpaMMHOI0 00ecreYeHust

[Mporpamma VECTOR NTI https://www.thermofisher.com/ru/ru/home/life-

science/cloning/vector-nti-software.html

[Ipu ocymecTBieHMr 00pa30BaTENBLHOTO IMpolecca CTYIAEHThl HCHOIB3YIOT
nporpamMmmHoe obecneuenue: Microsoft Office (Excel, PowerPoint, Word u np.),
3JIEKTPOHHBIE pecypchl caiita JIBOY, Bkitouas ObC IBOY.

. bubnuorpaduueckas 06aza  JaHHBIX M MHJEKC  LUTUPOBaHUSA  SCOPUS,
oubnuorpaduyeckass 0a3a nmaHHbIX W wuHAeKc wutupoBanuss Web of Science,
MOMCKOBasi CUCTeMa, TeHHbI OaHk M makeT onjadH-porpamm NCBI, nayunas
anekTpoHHas Oubnmoreka eLIBRARY, osnekrpoHHo-OmOnuoTeyHass cucrema
“Znanium”, saekTpoHHas OubauoTedyHas cucrema IPRbooks, uH(popmaimoHnHas
cucreMa "EJIMHOE OKHO" noctyma k o00pa3oBaTelbHBIM pecypcaMm IOCTYH K
AJIEKTPOHHOMY 3aKa3y KHHUT B 6nbnuorteke J[BOY.

. IIporpammuoe o6ecneuenne Vector NTI gns ananmmza minasMug U APYTHX
TeHEeTHYECKHX BEKTOPOB.

. http://blast.ncbi.nim.nih.gov/Blast.cgi - BLAST: Basic Local Alignment Search Tool,

IPOrpaMMHOE oOecrieueHue TUTSI BbIPAaBHUBAHUS MOCJIeTOBACIHLHOCTEH
OMOJOTUYECKUX MAKPOMOJIEKYI

. MEGA — nmporpaMMHBI# makeT s (PUIOTEHETUYECKOTO aHaIn3a U BhIPABHUBAHUS
MOCJIEIOBATEIHOCTEH OMOMOJIEKYT

. http://www.idtdna.com/calc/analyzer - mporpamMmHOe oOecrieueHHe ISl aHAIU3a

KOPOTKHX HYKIICOTHUAHBIX HOCHCI[OB&TCHBHOCTGI?I " HpaﬁMpOB.

VI.METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCHHUIIJIMHBI

Kypc crpykrypupoBaH 10  XpOHOJOTHYECKOMY, TEMATHYECKOMY H
CPaBHUTEIBHO-TUIIOJIOTUYECKOMY MPHUHIUIIAM, YTO MO3BOJSET, C OJJHOU CTOPOHBI,
CUCTEMATU3UPOBaTh Yy4YyeOHBIM MaTepHuall, C JpPyrod — MNOJYEPKUBAET CBSI3b C

APYTUMHU JUCHUIINIMHAMHA T'YMAHHUTAPHOI'O U CIICOWAJIbHOI'O IHUKJIA.


https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.idtdna.com/calc/analyzer

B mpoimecce wu3yueHuss MarepualioB ydyeOHOro Kypca MpeJjararorcs
cienyromire GopMbl pabOT: YTCHHUE JICKITUH, IPAKTUICCKUE 3aHATHS, KOHTPOJIbHBIC
paboTHI.

Jlexyuonnvie 3aumamus OPUCHTUPOBAHBI HA OCBEIICHHWE BBOJHBIX TEM B
KOKIBIA pa3fen Kypca W NMPHU3BaHBl OPUEHTUPOBATH CTYACHTOB B IPEIjaracMoM
MaTtepualie, 3aJI0KUTh HAYYHBIE M METOJOJIOTHUYECKHE OCHOBBI JUIS JajdbHEHIICH
CaMOCTOSTEILHON pabOTHI CTYICHTOB.

Ilpaxmuueckue 3ansamus aKIICHTHPOBAaHbI HAa HauMOOJEe MPUHIUITHATBHBIX U
npoOJIEeMHBIX Bompocax (uiocopur W TMPU3BAHBI CTUMYJIMPOBATH BBIPAOOTKY
COOCTBEHHON MHUPOBO33PEHYCCKOM MO3UITUH 110 JIAHHBIM TeMaM.

B pabote co cTyneHTamMu UCTIONB3YIOTCS Pa3HO0Opa3Hbie cpeacTBa, GOPMBI U
METOJIbI 00yueHus (MH(DOPMAIMOHHO-Pa3BUBAIOIINE, TTPOOJIEMHO-TIOUCKOBBIC).

Oco000 3HaUMMOM 11 TPOPECCUOHAIBHON TOJITOTOBKH CTYJCHTOB SIBIISICTCSI
camocmosmenvHas paboma 1o Kypcy. B xoxe 3Toit paboThl CTYJIEeHTH OTOMPAIOT
HEOOXOMUMBIN MaTepuans IO H3y4aeMOMY BOIPOCY U aHAJIU3HUPYIOT €ro.
CamocrosiTenbHas paboTa ¢ JUTEpaTypoil BKIIOYAET B ceOsl Takhe MpPUEeMbl Kak
COCTaBIICHHWE IIJJaHA, TE3UCOB, KOHCIIEKTOB, AaHHOTHPOBAaHWE HWCTOYHUKOB,
Hanucanue pedepaToB. B paMkax yuyeOHOro Kypca moipa3yMeBaeTcs COCTaBICHHE
TEMATUYECKUX JIOKIJIA0B, KOTOPBIE MPOBEPSETCS IMpernoaaBaTesieM, 00Cyx aaeTcs
CO CTY/ICHTaMH U YYUTHIBACTCS MPU UTOTOBOM KOHTPOJIE 3HAHUM 10 KypCYy.

CtyneHTOB HEOOXOIMMO MO3HAKOMHUTH C OCHOBHBIMH HMCTOYHHKaMHu, 0e3
KOTOPBIX HEBO3MOJKHO MOJHOIICHHOE MTOHUMaHue MpobieMatuku Kypea. [loatomy
OTH WCTOYHUKH PEKOMEHJOBAHBI CTYJEHTAM JJisi JIOMAIIHETO W3y4YeHUs W
BKJIFOYEHBI B IPOTPAMMY.

OcBoeHWEe  Kypca  JOJDKHO  CIIOCOOCTBOBATh  PA3BHTHIO  HABBIKOB
00OCHOBAHHBIX M CAMOCTOSITEIIBHBIX OIEHOK (PakToB W KoHuenuwid. [ToaTomy BO
Bcex (popMax KOHTPOJS 3HAHWUN, OCOOEHHO TpH cJade 3a4eTa, BHUMAHHUE JTOJDKHO
ObITb OOpallleHO Ha MoHuMaHue GUIOCOPCKOM MpPoOIEeMAaTUKH, HA YMEHHE

KPUTHYCCKH UCIIOJb30BaTh €€ PC3YyJIbTAaThbl U BBIBO/bI.



VII.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

OcBocHue JUCHUITINHBI ((MeI[I/II_II/IHCKaSI OMOTEXHOJIOT U npearojgaract uCrojJab30BaHUC

CIICAYIOIIETO

MaTCprUaJIbHO-TCXHUYCCKOT'O obecreycHus:

MynbTUMETUUHON — ayJUTOPHH,

OCHAILEHHOW HIMPOKOMOJIOCHBIM JIOCTYIIOM B ceTh HMHTepHeT. KommbroTepHoro kiacca. Bce

KOMIIBIOTEPBI MOJKIIOUEHBl K KOPIOPAaTUBHOM KOMIbIOTEpHOU cetn JB®Y u Haxoxmarcs B

€IMHOM JIOMEHE.

JIsi BBITIOJTHEHUSI CaMOCTOSTENILHON pabOThl CTYACHTHI B JKWIBIX Koprycax JBOY

obecmreuensr Wi-Fi.

HaumeHnoBanue

000pYy/IOBaHHBIX TOMEIICHUMN

Ilepeuenb 0OCHOBHOIO 000PYAOBaHUS

u IMOMEIIeHUHN 11
CaMOCTOSITEIILHOM pabOoThI
Aynuropus LTSt MynbTuMenuiHas ay IuToOpus:
JIEKIIMOHHBIX 3aHATUN Mouo0010K Lenovo C360G-
r. Bmammocrok, 0. |i134164G500UDK; DkpaH MPOCKIIMOHHBIN
Pycckuit, n. Asike 1.10, ayn. | Projecta  Elpro  Electrol,  300x173  cm;
M421, M422 MynabTUME TUHHBIH IPOEKTOP, Mitsubishi
FD630U, 4000 ANSI Lumen, 1920x1080;
Bpesnoi uHTepdeic c CHCTEMOM

aBTOMATHYECKOTr0 BTATUBaHus Kaoeneit TLS TAM
201  Stan;
CP355AF;

JlokymeHT-kamepa  Avervision

MuxkpodonHas NeTInYHas
paauocucreMa YBY nmamasona Sennheiser EW
122 G3 B cocrtaBe OecnipoBOAHOTO MUKpPOdOHA U
Konex  BuIeokoH(DEpPEHIICBA3U

220- Non-AES;
CereBas Buneokamepa Multipix MP-HD718; [ise

KK-nawemn 47", Full HD, LG M4716CCBA;

IIPUEMHUKA;

LifeSizeExpress Codeconly-

[loncucrema ayAMOKOMMYTal 1 51




3BYKOYCHJICHUA, LOCHTPAJIN30BaHHOC

OecnepeboitHOe 0OecTeueHre ANEKTPOTUTAHUEM

Aynurtopus U1
MPOBEJICHUS MPAKTUYECKUX U
Ja00paTOPHBIX 3aHATUM
690922,  Ilpumopckuit
Kpai, I. BraxiuBoCcTOK, OCTpOB
Pycckunii, IOJIyOCTPOB
CanepHbiii, mnocenok Askc,

10, ayn. M820, M823, M826

JlaGopatopusi OMOMEIUIIUHCKUK KIETOYHBIX
TEXHOJIOTUH

[lpubop nns mnpoBeACHHUS MOIUMEPA3ZHOU
LEMHOM peakuuu C JEeTeKUUEHd MPOAYKTOB
aMIUTH(UKAIIUA B PEKUME «PCATBHOTO BPEMCHH
CFX96 Touch Real Time System

Kamepa mist anekrpodopesa Mini-Sub Cell
GT System (BioRad 1704467)

Kamepa 1151 BEpTUKAIBHOTO AJIEKTpodopesa
Mini-PROTEAN Tetra Cell, BioRad 1658003

Kamepa s mpoBeleHHs] BEpPTHKAIBHOTO
anektpodopesa PROTEAN 11 xi Cell (BioRad
1651803)

Cucrema s ¢ukcauum #u  00pabOTKHU
snektpodopesnsix reeit Gel Fix System

W3mepurens BomopoaHoro mokasatens (pH)
pacTBOPOB B KOMIUIEKTE C OJJEKTPOJOM U
KanmuOpoBoYHOU cuctemoit PB-11-P11

letikep Tepmoctatupyemsiii ES-20/60

[leaTpudyra maboparopuas MiniSpin

Jlo3aTop aBTOKIABUPYEMBIA OJHOKAHAJIbHBIN
100-1000 wmkn

HTL mnepemennoro o0Obema

Discovery Comfort (4046)
Jlo3aTop aBTOKIAaBUPYEMBIA OJHOKAHAJIbHBIN
HTL nepemennoro oonsema 20-200 mkn Discovery

Comfort (4045)

JHo3zatop ABTOKJIABUPYEMBIN OIHOKAaH.

nepeMenHoro oobema 2-20 wmxim  Discovery




Comfort (4043)

Jlo3zaTop ABTOKJIABUPYEMBIN OIHOKAH.
nepemenHoro oobema 10-100 wmxn Discovery
Comfort (4044)

Cuctema aBTOMaTH3UPOBaHHAs Biacore
X100 System miga aHamu3za MEXMOJEKYISPHBIX
B3aMMOJICHCTBHI C HAOOPOM JTOTIOJHHUTEIHHBIX
qacTell M MPOTrpaMMHBIM 00eCTICUeHUEM

Cucrema a1 HETIPEPHIBHOTO HAOTIOACHMS 32
JKUBBIMH KJICTKaMU B KyJbType, OPMHPOBAHUS U
ananm3a wusoOpaxenuss Cell-IQ MLF, Chip
Technologies, Uexus

WUukybaTtop  mepconambHbiii  CO2- ¢
CUCTEMOM  MOHHMTOPMHTAa M TOBBIIICHUS
BuTanbpHOCTH KiteTok Galaxy (CO48R-230-1200)

[xad JJAMUHAPHBIN 2-T0 Kjacca
OMOJIOTMYECKON  3aluThl, pa3Mep pabouei
noBepxuoctd 150 cm SafeFAST Elite215S

bakTepunmaHbIii Y®-peuupkyasitop
Bo3ayxa, UVR-M

Memanka marautaass, MSH-300i

Munupoxkep-merikep, MR-1

Tepmorneiikep ruranmerHsrii, PST-60 HL-4

Cuctema TOMy4YEHHUS] CBEPXYUCTOM BOJBI
Simplicity (SIMSVO0EU)

[enTpudyra nabopaTopHas InIE
POBEACHHUS npoOOMOATOTOBKU METOJIOM
uentpudyrupoanus 5804R

XO0J0IUIBHUK HU3KOTEMIIEpaTypHbiii Forma

902




Jlo3aTop aBTOMAaTHYECKUM OJHOKAHAJIbHBIN
nepeMeHHOro oobema 0,2-2 Mk, cepun Discovery
Comfort (DV2)

ABTOKJaB aBTOMAaTUYECKUN BEPTUKAJIbHBIN
MLS-3020 U

Bechbl ananmutuueckue cepun Adventurer Pro
AV213

Becwl npenusnonnsie cepun Pioneer (PA413

Jo3arop AJIEKTPUYECKUI INIE
ceposioruueckux nunetok Swiftpet PRO

Huctmnstop GFL-2008

Boasinas OaHs-TepMOCTAT c
nepememmnBanuem WB-4MS,

TepmocTtat cyxoBo3nymiubiii MIR-262

OrcaceiBareip Meauuackuii OM-1

Bechol npernusuonnsie cepuun Pioneer (PA413

HuranbHble 3aJ1bl
Hayunoit 6ubmmoreku [IBOY
C OTKPBITBIM JOCTYIIOM K
douay (kopmyc A - ypoBEHB
10)

Mono6maoxk HP ProOmne 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty  CxopocTb
nocryna B Uarepret 500 MOut/cexk.

Pabouue MecTa U1t Joqen C
OTPAaHUYCHHBIMH  BO3MOYKHOCTSIMH  3JIOPOBBSI
OCHAILICHbl AUCIUICSIMA W TNpUHTEpaMu bpaiis;
000pyI0BaHBI: TOPTATUBHBIMU YCTPOUCTBAMHU JIS
YTCHUS TUTOCKOTICYATHBIX TEKCTOB,
CKaHHPYIONIUMU W  YUTAIONUMH  MAlllMHAMHU
BUJICOYBEIUYUTEIIEM C BO3MOXHOCTBIO PETYJISIINH

OBETOBBIX CIICKTPOB;, YBCIIMYHUBAOIITUMHA




QJICKTPOHHBIMU  JIyIIaMU HW  YJIbTPa3BYKOBBIMHU

MapKHUPOBIIHKAMH

Aynuropus TSI Mono010k Lenovo C360G-
CaMOCTOSITETTLHOM pa6ortsr | 134164G500UDK 19.5" Intel Core i3-4160T 4GB
CTY/ICHTOB DDR3-1600 SODIMM (1x4GB)500GB Windows

T. BnaguBocTok, 0.
Pycckuit n. Askc 1.10,
Kopnyc 25.1,

aya. M621

[Tnomans 44.5 m?

Seven Enterprise - 17 wryk; IIpoBomHas cetb
JIBC — Cisco 800 series; 6ecipoBoubie JIBC miist
oOyuaromuxca oOecreueHbl cucTeMod Ha 0ase

touek goctymna 802.11a/b/g/n 2x2 MIMO(2SS).




Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUST U HAYKH POCCUMCKOI ®EIEPALINN
denepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICILIETO 00pa30BaHus

«/laJIbHEBOCTOYHBIN (peaepaIbHbIi YHHBEPCUTET)
(AB®DY)

IIKOJIA BUOMEJIUIIUHDbI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJbHOM PABOTBI
OBYYAIOHINUXCHA
no AucuumInae « MexuuMHCKas OMOTEXHOJIOTH

CneuunanbHocth 30.05.02 Meanunnckasi ouopusnka

®opma NOAroTOBKM OYHAS

BaaguBocTok

2016



-rpa(uK BBIIIOJIHEHHS CAMOCTOSTEIBHOW PA0OThI O JUCLUIUIMHE:

IIpuMmepHbIe
Ne | Jlata/cpoku | Bua camocrosite1bHOM HOPMBI dDopma
/1 | BHINOJIHEHUSA padoThI BPEMEHH Ha KOHTPOJIS
BBINOJIHEHHE
8 cemectp
1-10 Henens | PaGoTa ¢ KOHCIIEKTOM, 8 Pedepat wiu
U3y4eHUE JIUTEPATYPHI npe3eHTaIus,
10 TUCIIUTLINHE, KOHTPOJIbHOE
TIOJITOTOBKA K TECTHPOBAHHE
. PaKTHYECKOMY
3aHATHIO, TIOJITOTOBKA K
KOHTPOJILHOMY
TECTUPOBAHMIO,
HaInucaHue JOKJIaJOB,
pEelIeHe TeCTOB
11-18 nenens | PaGoTa ¢ KOHCIIEKTOM, 8 Pedepar,
U3Yy4YCHHE JINTEPATyPhI KOHTPOJIBbHOE
10 TUCUHUIUINHE, TECTUPOBAHHE
MOJITOTOBKA K
) MPAKTUIECKOMY
3aHITHIO, TIOJITOTOBKA K
KOHTPOJIHLHOMY
TECTUPOBAHMIO ,
MOJITOTOBKA JIOKJIAJIOB,
pellIeHne TECTOB
3 | 18 memens [ToaroroBka k 3a4eTy 2 3auer
9 cemectp
A 1-10 Henensa | PaGoTa ¢ KOHCIIEKTOM, 20 Pedepat wnu

U3Y4YEHHUE JINTEPATypPhI

Mpe3CHTALNS,




10 TUCLUIUINHE,
IOATOTOBKA K
IPaKTHYECKOMY
3aHATUIO, IOATOTOBKA K
KOHTPOJIBHOMY
TECTUPOBAHUIO,
HaIuCaHue JO0KJIAJI0B,

PCUICHUC TCCTOB

KOHTPOJIbHOE

TECTUPOBAHUE

11-18 mHenens

PaboTa ¢ KOHCIIEKTOM,
U3YYCHHE JINTEPATYPhI
10 JUCLMIUIHNHE,
IIOJATIOTOBKA K
MIPAKTUICCKOMY
3aHATHUIO, IIOJTOTOBKA K
KOHTPOJBHOMY
TECTUPOBAHMIO ,
MOATOTOBKA JOKJIAI0B,

PCHICHUC TCCTOB

25

Pedepar,
KOHTPOJIBLHOE

TCCTUPOBAHNUC

6 | ceccus

[ToaroroBka K 3k3amMeHy

27

DK3aMeH

CamocrosiTenbHas paboTa  CTYACHTOB

MPAKTUYECKUM  3aHITHSM, pabOThl HaJ PEKOMEHIOBAHHOU

COCTOHNT

IIOATOTOBKH

K

JIATEPATYPOH,

HalluCaHUA JOKJIaJ0B 110 TCMC CCMHHAPCKOT'O 3aHATHA, IIOATOTOBKH Hpe3eHTaHHﬁ.

Hpenoz:aBaTenL npeajijaract KaXaoMy CTYACHTY HHAWBUAYAJIbHBIC H

muddepeHnpoBaHHbie 3aMaHusi. HekoTopble M3 HUX MOTYT OCYIIECTBISTHCS B

rpymme (HarmpuMep, MOATrOTOBKA JIOKJIala W MPE3CHTAMU MO OJAHON TeMe MOryT

ACJaTb HCCKOJIBKO CTYACHTOB C pasacjiICHUCM CBOHUX 00s3aHHOCTEN — OOHH

TOTOBUT HAYYHO-TEOPETHUUECKYIO YACTh, @ BTOPOI IPOBOJIUT aHAIIU3 TPAKTUKH).




CamocrosiTenbHass paboTa MOXKET OCYLIECTBIATHCA HMHIMBHUAYAJbHO WIH
rpynnamMu CTYA€HTOB B 3aBUCHUMOCTU OT LI€JIM, 00beMa, KOHKPETHON TEeMaTUKH
CaMOCTOSATEIbHOMN pabOThl, YPOBHS CIOXKHOCTH M YPOBHSI YMEHHM CTYAEHTOB.

KoHTponb pe3ynbTaToB caMOCTOATENbHOM pPAaOOThl CTYAEHTOB JOJIKEH
OCYLIECTBIISITHCS B MpEAeiaX BPEMEHH, OTBEAECHHOTO Ha 00s3aTebHbIe yueOHbIE
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSATENbHYIO padOTy CTYJIEHTOB M0 JUCIUIUIMHE,

MOJXKCT IPOXOAUTH B HHCBMCHHOﬁ, yCTHOﬁ WM CMEIIaHHOM q)opMe.

3amaHus 118 CAaMOCTOATEILHOI0 BHINOJIHEHUSA
1. Hanwucanue pedepara mo Teme, MNPEAIOKEHHONW MpernoaaBaTesieM WU
CaMOCTOSTEIIbHO BHIOPAaHHOW CTY/IEHTOM U COTJIACOBAHHOM C MPEMNo/1aBaTeIeM.
2. lTloagrotoBka  mpe3eHTallMii C  HCIOJIB30BAaHUEM  MYJIBTHUMEIUUHOTO
o0opy10BaHMUS.
MeToanuyecKkue YKa3aHHMIO K BBINIOJHEHUIO pedpepara
Heau u 3axa4u pedepara
Pedepar (ot nmat. refero — mokmaasiBaro, co00INaw0) MPeACTaBIAET COOOM
KpaTKOE M3JI0KEHUE TPOOJIEMbl IPAKTUYECKOTO MIIM TEOPETUYECKOTO XapaKTepa C
dbopMyITHPOBKOM OMpeIeICHHBIX BBIBOJIOB 110 paccMaTpuBaeMoi Teme. M3opannas
CTYJIEHTOM TpoOsieMa H3ydaeTcs U aHaIM3UpPYeTCs Ha OCHOBE OJHOTO WIH
HECKOJBKUX HCTOYHHMKOB. B oTimume oT KypcoBO¥l paOOTHI, MPEACTABISIONICH
co00ll KOMIUTIEKCHOE HCCIeIOBaHue MpoOsieMbl, pedepaT HampaBieH Ha aHaIU3
OJTHOM WJIM HECKOJIbKUX HayYHBIX pa0oT.
L]enamu nanucanus pedepara ABIAIOTCS:
® pa3BUTHE Yy CTYACHTOB HAaBBIKOB I[IOMCKA aKTyaJIbHBIX MpoOIieM
COBPEMEHHOI'0 3aKOHOAATEIbCTBA;
® pa3BUTHE HABBIKOB KPATKOTO M3JI0KEHUS MaTepuaia C BbIJIEICHUEM
JIUIIb CAMBIX CYIIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX ISl PACKPBITHUS
CyTH TIPOOJIEMBI;
® pa3BUTHE  HABBIKOB  aHaiM3a  M3YYEHHOrO0  MaTepuasa W

dbopmynupoBaHUsl COOCTBEHHBIX BBIBOJOB IO BHIOPAHHOMY BOIPOCY B



NUCBMEHHOU (hOpMe, HayYHBIM, TPAMOTHBIM SI3bIKOM.
3aoauamu Hanucanus pedepara SABISAIOTCS

- Hay4MTh CTYJE€HTa MaKCUMaJlbHO BEpPHO IepeJaTh MHEHHUS aBTOpPOB, Ha
OCHOBE pabOT KOTOPBIX CTYACHT MUIIET CBOM pedepar;

- HAy4MTb CTYJEHTa I'PaMOTHO M3J1araTth CBOIO MO3UIUIO 110 aHATU3UPYEMOH B
pedepare npobdiieme;

- MOATOTOBUTH CTYJEHTA K JaJTbHEHIIEMY YYaCTHIO B HAYYHO — MPAKTUYECKHUX
KOH(epeHIUsAX, CeMUHapax U KOHKypcax;

- TIOMOYb CTYJEHTY OIPEIEIUTHCSA C UHTEPECYIOLIEH €ro TEMOH, NaJIbHENIIIEe
PACKpBITHE KOTOPOM BO3MOXKHO OCYIIECTBUTH NMPU HAMKUCAHUM KYpPCOBOMU
paboThI WK JUILIOMA;

- YSCHUTH JUJIsl ce0si U M3JI0KUTh NMPUYUHBI CBOETO COrlacus (HECOryiacus) C

MHEHHEM TOTO WJIM MHOTO aBTOpa MO JJAaHHOU mpooieme.

OcHoBHbBIE TPeOOBaHMSI K COleP:KaHNIO pedpepaTa

CTy#eHT OJDKEeH MCIOJIb30BaTh TOJIBKO T€ MaTepuaibl (HAydyHbIE CTaThH,
MoHOTpaduu, mocodus), KOTOpbIE UMEIOT MPSIMOE OTHOIICHHE K M30paHHOH UM
teme. He momyckalooTcs OTCTpaHEHHBIE pPACCYXKICHUS, HE CBS3aHHBIE C
aHanmusupyeMmon mpooiemoit. Coneprkanne pedepara JOIKHO ObITh KOHKPETHBIM,
MCCJIEI0OBAThCA JOJKHA TOJIBKO OHA MpobiieMa (JI0mycKaeTcss HECKOIbKO, TOIBKO
ecinu OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOAMMO CTPOTO MPHIECPKUBATHCA
JIOTUKH W3JIOKEHUS (HadaTh C OMNPEACNICHUS W aHalu3a TMOHSTHHA, MEeperTH K
MMOCTAHOBKE TMPOOJIEMBbI, MPOAHAIM3UPOBATh IyTH €€ PEIICHHs U CAeNaTh
COOTBETCTBYIOIIIME BBIBOJKI). PedepaT HOMKEH 3aKaHYMBATHCS BBIBEIACHHUEM
BBIBOJIOB T10 TEME.

I[To cBoeit cmpyxkmype pedepaT COCTOUT H3:
1. TutynpHOTO JINCTA;
2.BBenenusi, rae cryaeHT (opmynupyeTr mpoOiemy, TOMISKAIIYI0 aHAIU3y |

HCCICAOBAHHIO,



3.OCHOBHOTO TEKCTa, B KOTOPOM IIOCJIEIOBATEIbHO pAaCKpbIBaeTCA H30paHHAs
TeMa. B otnuune oT KypcoBoi pabOThl, OCHOBHOM TEKCT pedepaTa mpearnoaract
pasnenenue Ha 2-3 maparpada 0e3 BwiaeneHus riaB. [Ipu HEOOXOAUMOCTH TEKCT
pedepara MOXET JOMOJHATHCS WILTIOCTPAIUSIMHU, Tabiuiiamu, rpadhukaMu, HO UMU
HE CJIeAyeT "meperpyxarh" TEKCT;
4.3aknoueHus, rAe CTYIeHT (OpPMYIUPYET BBIBOJABI, CICIAHHBIE HA OCHOBE
OCHOBHOT'O TEKCTA.
5.Cnucka MCIoJIb30BaHHOW JTUTEpaTyphl. B MaHHOM cnucke Ha3bIBalOTCS Kak Te
MCTOYHHMKH, Ha KOTOPBIE CCBHIIACTCS CTYACHT MPHU MOATOTOBKE pedepara, Tak H
MHBIE, KOTOpbIe ObUIM U3YYeHBI UM IIPH MOATOTOBKE pedepara.
O6weM pedeparta coctaBisier 10-15 cTpaHUIl MAIIMHOMUCHOTO TEKCTa, HO B
Mo0OM cllydyae He JOoJKeH mpeBblmaTh 15 crpanun. MutepBan — 1,5, pasmep
mpudra — 14, nosns: neBoe — 3cMm, npaBoe — 1,5 cM, BepxHee u HuxHee — 1,5¢M.
CtpaHuIsl JOJKHBI OBITH MPOHYMEpPOBaHbI. AO3aI[HBII OTCTYN OT Havajia CTPOKH
paseH 1,25 cwm.

IMopsinoxk cnaum pedepara v ero OLEHKA

Pedeparsr mmmryTcss cTyneHTaMH B T€UEHHE CEMECTpa B CPOKH,
yCTaHABJIMBAEMBbIEC TIPETIOABATEIEM 110 KOHKPETHOW TUCIMILIAHE, TOKIaAbIBACTCS
CTYJIGHTOM ¥ BBIHOCUTCA Ha oOcyxzaeHue. lledaTtHblii BapuaHT cHaeTcs
MPENoAaBaTeNI0, BEAYIIEMY AUCIUIUIHHY.

[lo pe3yapTaTaM TPOBEPKH CTYAEHTY BBICTABISETCS ONPEICICHHOE
KOJIMYECTBO OaijioB, KOTOpPOE BXOAMT B 00IIee KOJIWYECTBO OAIOB CTYJIEHTA,
HaOpaHHBIX UM B TeueHue cemectpa. Ilpu omenke pedepara ydUTBHIBAIOTCS
COOTBETCTBHE COJEp>KaHUS BbIOpAaHHOW TeMe, YETKOCTh CTPYKTYpbl pPalOTHI,
yMeHHE paboTaTh C HAyYHOW JUTEpaTypoil, yMEHHE CTaBUThb NpoOIeMy U
aHaAJIM3UPOBATh €€, YMEHHE JIOTUYECKU MBICIUTh, BiaJeHue MpodhecCHOHATbHOM

TEPMUHOJIOTUEH, TPAMOTHOCTb 0()OPMIICHUS.



Tembl pedpepaToB U Npe3eHTALUI
ITony4yeHre MOHOKIIOHAJIBHBIX AHTUTEI
[lony4yenne peKOMOMHAHTHBIX BaKIUH
buoTtexHonornyeckoe nojiyueHrue aHTHOMOTUKOB
MouekyapHOE KIOHUPOBAHUE
I'eHHas uH)XEHEPUS pacTeHUN
[IpmMeHeHne ToOMOJIOrMYHON PEKOMOMHAIIMN B OMOTEXHOJIOTUU
benkoBas nmxenepus in vivo

TpchreHHme KHUBOTHBIC

© ©o N o 0 &~ w D E

[Tnonosas mymika Drosophila melanogaster, kak moaenbpHas cuctema
10.Bakrepus Escherichia coli, kak moeapHast cucreMa

11.JIpoxoxu Saccharomyces cerevisae, kak MojiebHas CucTeMa

12.Hemarona Caenorhabditis elegans, kak MmojgensHas cucreMa

13.Ps10a Danio rerio, kak MojenpHas cucreMa

14.Mpis Mus musculus 1 kpeica Rattus norvegicus, kak MojelbHast CHCTeMa
15.Bupychl )KUBOTHBIX, K&K HHCTPYMEHTHI OMOTEXHOIOTHH

16.MeTobl CCKBEHUPOBAHUS HYKIIEHHOBBIX KUCIIOT

17.Pubo3umer 1 PHK-antaMmepsl 1 ux npuMeHeHne B OMOTEXHOJIOTHN
18.IlpumeHeHNEe aHTUTEN B OMOTEXHOJIOT UU

19.11na3muas 6akTepuil U UX MPUMEHEHNE B KAY€CTBE BEKTOPOB

20.MeTobI cTepUIM3auy 1a00paTOPHOI MOCYABI U TPUOOPOB

21.Crioco0bl onTy4eHusi peKOMOWHAHTHBIX OEITKOB

22 KynbTyphl KIETOK MIJICKOTTATAIOIIAX

23.11ITaMMBI KAIIIEYHON MAJOYKH MPUMEHSIEMbIE B OMOTEXHOIOTHIECKUX MPOEKTaX
24.0c0o0eHHOCTH IKCIIPECCUU PEKOMOMHAHTHBIX OCITKOB B KJIIETKaX YYKapHUOT
25.JIpoxoKeBBIC SKCIIPECCUOHHBIE BEKTOPHI

26.TUmsl MPOMOTOPOB B 3KCIIPECCHOHHBIX BEKTOPax

27.HampaBieHHbBIN MyTareHe3 U TeHHAsI HH)KCHEPHUsT OCJIKOB

28.®DaroBelil qucIUIeH



29.PubocoMHbIN auCILIEH

30.[lonyyenne peKOMOMHAHTHBIX OEJIKOB MPU MOMOIIN 3YKaPHUOTUYECKUX CUCTEM

Kpurepuu ouenkn pedepara

W3noxxeHHoe TOHMMaHUE pedepara Kak IETOCTHOTO aBTOPCKOTO TEKCTa
OTIpeIeISICT KPUTEPUU €ro OIEHKH: HOBU3HA TEKCTa, OOOCHOBAHHOCTH BHIOOpA
HUCTOYHUKA; CTCTICHb PACKPBITUS CYITHOCTH BOIPOCA; COOJIOICHUS TPECOOBAHMUH K
0(pOpMIICHHIO.

HoBusHa TekcTa: a) aKkTyaJbHOCTh TEMBI HCCJICIOBaHUS, O) HOBH3HA W
CaMOCTOSITEILHOCTh B TTOCTAHOBKE MPOOJIEMBI, POPMYJIHPOBAHUE HOBOTO acIEKTa
U3BECTHOW TMPOOJIEMBI B YCTAHOBJICHWHM HOBBIX CBS3eH (MEXIPEIMETHBIX,
BHYTPHIIPEAMETHBIX, HHTETPAIMOHHBIX); B) YMCHUE pabOTaTh C UCCICIOBAHUSIMM,
KPUTHYECCKOM JIMTePATypOH, CHCTEMATU3MPOBATh U CTPYKTYPHPOBATh MaTepUa; T')
SBJICHHOCTh aBTOPCKOW MO3UIIUU, CAMOCTOSITEIbHOCTh OLIEHOK U CYXKIIEHUU; 1)
CTHJIEBOE €JMHCTBO TEKCTA, €IMHCTBO KaHPOBBIX YEPT.

CrerneHb pacKpbITHs CYIIHOCTH BOIPOCA: a) COOTBETCTBHUE IUIaHA TEMeE
pedepara; 0) COOTBETCTBHE COJEpKaHUS TeMe W IUIaHy pedepara; B) IMOJHOTA U
IyOMHA 3HAHHWHK MO TeMme; T') 00OCHOBAHHOCTH CIIOCOOOB M METOJOB PadOTHI C
MaTepHalioM; €) YMeHHe 0000IaTh, NeJaTh BBHIBOJABI, COMOCTABIATH Pa3UYHBIC
TOYKH 3PCHHS 110 OJTHOMY BOIIPOCy (Ipodiieme).

OOOCHOBaHHOCTh BBIOOpAa HCTOYHHMKOB: a) OIICHKA HCIOJIb30BAHHOU
JUTEPATyphl: TPUBICYEHBI JIM HamboJiee W3BECTHhIE PAOOTBI TIO TeMe
uccienoBanus (B T.4. KypHajJbHBIE MYOJIMKAllMK TOCIEIHUX JIET, MOCIETHUE
CTaTUCTUYECKHE JJaHHBIC, CBOJIKH, CITPABKHU U T.1I.).

Cobumronenne TpeOoBaHM K 0POPMIICHHUIO: a) HACKOIBKO BEPHO O()OPMIICHBI
CCBUIKM Ha WCIONB3YEeMYyI0 JIUTEPATypy, CHHCOK JIMTEpaTyphl; O) OIeHKa
IPAMOTHOCTH U KYJIbTYphl  M3JOKeHUS (B T.4. opdorpadudeckon,
MyHKTYaI[MOHHOW, CTHUJIMCTHYECKOW KYJIbTYphI), BIIAJICHUE TEPMHUHOJOTHEH; B)

cobiroieHue TpeboBaHuii k 00bEMY pedepara.



PeuieH3eHT [0JDKEH 4YeTKO c(opMylIMpoBaTh 3aMEeYaHHE€ W BOMIPOCHI,
KeJIaTeNbHO CO CChUIKaMU Ha paboTy (MOKHO Ha KOHKPETHBIE CTPAHUIILI pabOThI),
Ha UCCJIeI0BaHUA U (PaKTUUECKHUE JaHHbIE, KOTOpPBIE HE YUEN aBTOP.

PerieH3eHT MOXeT Takke yKazaTh: oOpallajics Ju OpAUHATOp K TEME paHee
(petdepatel, mUCbMEHHBIE PAOOTHI, TBOPUYECKHUE PAOOTHI, OJIMMIHNAAHbIE PAOOTHI U
Ip.) ¥ €CTh JM Kakue-IuOo MpeaBapUTENbHbIE PE3YIbTaThl; KAK BBIMTYCKHUK BEI
pabory (TaH, IpoOMeXyTOYHBIE 3Talbl, KOHCYIbTalUs, TOpadoTKa U nepepaboTka
HAalMCaHHOTO WJIM OTCYTCTBHE 4YETKOro IUIaHAa, OTKa3 OT pPEKOMEHAAlMi
PYKOBOJIUTETS).

CryzaeHT npeacTaBisieT pedepar Ha PeleH3UI0 HE MO3/IHEE YeM 3a HEeINIo
710 3alIUTHl. PelieH3eHTOM SBIISIETCS HAYYHBIH PYKOBOAUTENb. OMBIT MOKA3bIBAET,
YTO 11€JIeCO00pa3HO 03HAKOMUTH OPJMHATOPA C PELEH3UEH 32 HECKOJIBKO JHEH /10
3amuThl. ONMOHEHTOB HAa3HA4yaeT MpenojaBareib U3 4Hucia OpAMHATOpOB. [l
YCTHOT'O BBICTYIUICHUSI OpAMHATOPY A0CTaTOYHO 10-20 MUHYT (TPUMEPHO CTOJBKO
BpPEMEHU OTBEYaET MO OUjieTaM Ha IK3aMeHe).

Onenka 5 cTaBUTCS, €CIM BBIMOJHEHBI BCE TPEOOBAHHS K HANUCAHUIO U
3ammTe pedepara: o003HaUeHA ITpobdiieMa U 000CHOBAHA €€ aKTYaJbHOCTD, C/ICIIaH
KpaTKWW aHajdu3 pa3jMYHbIX TOYEK 3PEHUS Ha paccMaTpUBaeMyIO0 MpoOieMy H
JIOTUYHO U3JIOKEHA COOCTBEHHas MO3UIMSA, CHOPMYIMPOBAHBI BBIBOJBI, TEMa
pacKphITa MOJHOCTHIO, BBIAEPKaH 00BEM, COONIIONECHBI TPeOOBaHUS K BHEIIHEMY
o opMIICHHIO, JaHBI TPABUIBHBIC OTBETHI HA IOMOJHUTEIHHBIE BOIIPOCHI.

Ornenka 4 — ocHOBHBIE TpeOOBaHUS K pedepaTy U ero 3alluTe BBHITOJIHECHBDI,
HO MpU 3TOM JOMNYIIEHbl HEAOYEThl. B YacTHOCTH, HMMEIOTCS HETOYHOCTH B
M3JIOKEHUHU MaTepuana; OTCYTCTBYET JIOTMYECKash MOCIeq0BAaTEIbHOCTh B
CYXKICHUSX; HE BbIIEpX)aH 00hEM pedepaTta; MMEIOTCS YIYIICHHS B 0(OPMIICHUN;
Ha JIOMOJIHUTENIbHBIE BOMPOCHI IIPH 3aILUTE JJAHBI HEMOJIHBIE OTBETHI.

Ouenka 3 — UMEIOTCSA CYIIECTBEHHbIE OTCTYIUICHHUS OT TpeOOBaHUM K
pedepupoBannio. B uyacTHOCTH: TemMa OCBEIEHA JMIIb YAaCTUYHO; JOMYIIEHBI
dakTudyeckue OmMOKM B COJAepKaHMM pedepaTa WIM TpPU  OTBETE Ha

AOINIOJJHUTCIIBHBIC BOIIPOCHI; BO BPEM: 3allUThEI OTCYTCTBYCT BBIBO.



Ouenka 2 — Tema pedepaTa He PacKpbiTa, OOHAPYKHUBAETCS CYILIECTBEHHOE
HEMMOHUMAaHUE TPOOIIEMBI.

Ouenka 1 — pedepar opaAMHATOPOM HE MPEICTABIICH.
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IHacmopt ®OC
3anonnaemcs ¢ coomeemcmeuu ¢ Ilonoowcenuem o onoax oyeHouHvlx cpeocms
00pa306aMENLHLIX NPOSPAMM  8bICULE20 00PA306aHUA — Npospamm  baxaiaspuama,

cneyuanumema, mazucmpamypol /[BOY, ymeepoicoennvim npuxazom pekmopa om
12.05.2015 Nel2-13-850.

Koa u ¢popmynupoBka Jransl popMHUPOBaAHUS KOMIIETEHIIUN
KOMIIeTeHIIH U

[TpuaIMT paboThl aMIUTH(PHUKATOPA JUIS
nposeaenus [1LP, obopynoBanust nms

3Haer anekTpodopesa OeTKOB U HYKICHHOBBIX KHCIIOT,
OIIK-9 WHKY0aTOpOB U OMOPEAKTOPOB I pabOTHI C
TOTOBHOCTBIO K IIPHMEHEHHIO KJIETKaMU IIPOKApPHOT U 3YKapHOT.
CHeHaN3UPOBAHHOTO Pabotats ¢ KynbTypamMu IpOKapUOTUYECKUX U
000pyI0BaHUS U MEAULIMHCKUX Veer 9YKApUOTHUYECKUX KIIETOK, OJy4aTh
U3JIEeHH, TPeTyCMOTPEHHBIX JUIS CTaOMJIBHBIC KIICTOYHBIC JIMHHH,
HCMOJIb30BAHMS B AKCIIPECCUPYIONTYI0 PEKOMOMHAHTHBIE OCTTKHU.
npodeccronanbHoi chepe MeTo1aMu OJTMMEPA3HOM [EMHOM PeaKIHH,

31eKTpodope30M OETKOB U HYKIEHHOBBIX
B.TIa,ZIeeT KHUCJIOT, ME€TOJaMX OYHNCTKU U BBIJICICHUS
0O€JIKOB U HYKJICMHOBBIX KUCJIOT, METOAaMHU
MOJIEKYJISIPHOTO KIIOHUPOBaHUSL.

[IK-12 OcobGeHHOCTH PabOTHI ¥ BO3MOKHOCTH
3Haet 000py10BaHUs ISl IPOBEIECHHS

CrocoOHOCTHIO K OTIPEICTICHUIO
OMOTEXHOJIOTUIECKUX PadOT.

HOBBIX 00J1acTei HUCCICI0BaHUs U

npoOiiemM B cepe pazpaboTku Haxonute nutepaTypy, ONUCHIBAIOLLYIO
ounoduznueckux u GpU3nKo- Ywmeer OTKPBITbIE BOIIPOCHI B 00JIACTH COBPEMEHHOM
XUMUYECKUX TEXHOJIOTUN B OMOTEXHOJIOTHH U 3/IPaBOOXPAHEHHUSI.
3ApaBOOXpaHCHUN Brazeer MeToaamu noucka HaydyHOH MH(GOpPMAIUHU B

Oazax manaeix NCBI.

KonTpoJsb nocTi:keHus mesjied Kypca

Ne Kontponupyemsie O11eHOYHBIE CPE/ICTBA -
n/m | Moxynu/ pasaenst / Kopp u atamnst HAaUMEHOBaHHE
TEMBbI TUCIUTLIAHBI dbopMupoBaHus TEKYITHH MIPOMEXKYTOYHAS
KOMIIETEHIINA KOHTPOJIb aTTecranus
1 Pazpen 1. [Tpunnumner | OIIK-9 | 3naer I1P-1 3aueT/>K3aMeH
MOJIEKYJISIPHOTO I1K-12 KoHnTponbHOE Bomnpocsr -1-38
KIIOHUPOBAHUSI. TECTUPOBAHUE
[Monumepasznas YwMmeer YO-1 onpoc
L[eMHAsT PeaKIIHs Braxcer PG
nabopaTopHas
paboTa
2 Pasznen I1. OIIK-9 | 3naer I1P-1 3aueT/>K3aMeH
[TpuHIMIBI OIIK-9 KoHTposbHOE Bomnpocs! -1-38




MOJICKYJISIPHOTO TECTUPOBAHUE
KOHCTPYHPOBAHUS U
KIIOHUPOBAHHS Ymeer YO-1 onpoc
MIPUMEHEHUEM Brancer TIP-6
MHUKPOOPTaHU3MOB U naGopaTopHas
BEKTOPHBIX CUCTEM paGora
Paznen III. [IK-12 | 3naer I1P-1 3aueT/rK3aMeH
Cosznmanue u OIIK-9 KoHnTponbpHOE Bompocsr -1-38
WCII0JIb30BaHNE TECTUPOBAHUE
TEHETUYCCKUX YwMmeer YO-1 onpoc
KOHCTPYKIUHU JIs
TpaHCTeHEe3a B Braneer I1P-6
KIIETKaxX naboparopHas
MJIEKOTIUTAIOIIHX. pabota
Tpancrennsie
KUBOTHEIE.
[TepcniexkTuBBI
TE€HHOU Tepalnu
Pazmen IV. OIIK-9 | 3Haer I1P-1 3aueT/rK3aMeH
Pa3zpabotka u OIIK-9 KonTpoibpHOE Bompocsr -1-38
CO3/IaHHE TECTUPOBAHUE
T€HETHYECKUX Ywmeer YO-1 onpoc
KOHCTPYKIUI
onodapmareBTHYECK Braneer [1P-6
Oro Ha3HAYEHUS nabopaTopHas
pabora
Pasnen V. Ananus [1IK-12 | 3Haer I1P-1 3ayer/sK3aMeH
T€HETUYCCKHU OIIK-9 KontposbHoe Bompocsr -1-38
00yCIIOBICHHBIX TECTHUPOBAHUE
MaTOJIOTUH, YMmeer YO-1 ompoc
MOHOTEHHBIX U
MYJIbTH()AKTOPHBIX Bnaneer I1P-6
3a00J1€BaHUM nabopaTopHast
pabora
Pazgen VI. Ot OIIK-9 | 3naer [1P-1 3ader/3K3aMeH
T€HETHYECKOTO KontpospHOE Bompocsr -1-38
aHaJIM3a K TeHOMHOM TECTHUPOBAHUE
MEIULIUHE: Ywmeer YO-1 onpoc
TEXHOJIOTUHU
MOJIHOTEHOMHOTO Braneer I1P-6
CKPUHHHTA nabopaTopHas
accolalum ¢ pabora
I1aTOJIOTUEN

IlIkajia oneHUBaHUS YPOBHS C(POPMUPOBAHHOCTH KOMIIETCHIU M

Koa n Jrtansl popMUPOBAHUS KPHUTEepUH IOKA3aTeJIH
¢opmynupoBka KOMIIETEeHIM U

KOMIIETCHIIMHA

OIIK-9 3HAeT [Tpunuun paboTsl | 3HaHUE CTepyKTynpOBaH
I'oTOBHOCTB K (moporoB | ammiu¢uKaTopa | IPUHIUIIOB HOE 3HAaHHE




IPUMEHEHUIO I JUIL  TIPOBEACHUS | pPabOTHI NPUHITUTIOB
cnenuanu3uposal | yposens) | IILIP, amruiupukaTopa | paboThI
HOTO o0opynoBaHus JUIS IPOBEICHUST | aMIuIHduKaropa
00opyIOBaHUS U IS [11P, JIJI IIPOBEICHUSA
MEIUIIUTHCKUX anekTpodopesa 000pyI0BaHUS 1P,
U3JIeHi, 0enKkoB u | A 000pyOBaHUS
PEyCMOTPEHHBI HYKJICMHOBBIX anekTpoopesa ULt
X 751 KHCJIIOT, OCJIKOB U anekTpodopesa
WCTIOJIb30BAHUS B MHKY0aToOpoB ¥ | HyKJICHMHOBBIX O€NKOB U
npodeccuoHabH OMOPEaKTOpPOB KHUCIIOT, HYKJICMHOBBIX
ol cepe UIst  paboThl ¢ | HHKYOATOPOB U KHCJIOT,
KJIETKAMH OropeakTopoB MHKY0aTOpOB U
IPOKapuoT U | Uit paboThI ¢ OHOpEeaKTOpoB
9YKapHOT. KJIETKaMHU JUTsL pabOTHI €
POKAPHOT U KJIETKaMHU
DYKapHOT. MPOKAPHOT U
DYKapHOT.
PaGorats ¢ | CriocoOHOCTH ['otoB 1
KYyJIbTYpaMH paboTaTth C crocobeH
MPOKAPHOTHYECK | KYIbTYpaMu paboTarts c
nux U | IPOKAPHOTHYECK | KYJIBTypamMH
9YKapHUOTHUYECKH | UX U MIPOKAPHOTHYECK
X KJIETOK, | DYKapHOTUYECKUX | UX U
yMeeT MOJTy4yaTh KJIETOK, [TOJIy4aTh | 3YKapHOTHUYECKUX
(TpoIBUH | CTaOMIIBHBIC CTaOMIIbHBIC KJIETOK, MOJTy4aTh
YTBIN) KJIETOYHBIC KJIETOYHBIC CTaOMIIbHBIC
JVHUH, JTUHUH, KJIETOYHBIE
SKCIIPECCUPYIOI | SKCIPECCUPYIOUTY | JIMHUH,
yI0 10 AKCIPECCUPYIOILY
PEKOMOWHAHTHBIC | pPCKOMOMHAHTHBIC | IO
OeIKy. OeIKH. peKOMOWHAHTHBIE
OemKu.
Metonmamu Bnanenue Bnaneer B
MOJIMMEPa3HOM METO/1aMu JIOJIKHOM 00BeMe
HENHOW peakKiuH, | MoJIMMepa3HOi METO1aMU
anekTpodope3oM | IEeMHON peakluu, | MOJIUMEpa3HO
0enKoB U | NIeKTpodope3oM | IEMHON PeaKIIHH,
HYKJIEHHOBBIX 0enKoB U anekTpodope3oM
KUCJIOT, HYKJIEHHOBBIX 0enKoB U
praneer | METOAAMH KUCJIOT, HYKJIEHHOBBIX
OYHCTKH U | MeToJaMu KHCIIOT,
(VBHCOKH BbIICTICHUS OYHCTKH U METO/1aMU
) 0enKoB U | BBIICICHHUS OYHCTKH U
HYKJIEMHOBBIX 0enKoB 1 BBIJICTICHUS
KUCIIOT, HYKJIEMHOBBIX 0eNKoB U
METOJaMHU KUCIIOT, HYKJIEHHOBBIX
MOJIEKYJISIPHOTO | METOJaMHU KHCJIOT,
KJIOHHPOBAHUSI. MOJIEKYJISIPHOTO | METOJIaMH
KIIOHUPOBAHUSI. MOJIEKYJISIPHOTO
KIIOHUPOBAHUSI.
I1K-12 3HAeT Ocob6enHoctu 3HaHue CTepyKTynpOBaH
CriocoOHOCTB K (moporoB | paboThI U | 0cCOOCHHOCTEN HOE 3HaHHE




OIIPENIETICHUIO 13171 BO3MOKHOCTH paboTel 1 paboThl 1
HOBBIX 00ONacTeil | ypoBeHb) | 000pyAOBaHUS BO3MOYHOCTH BO3MOKHOCTH
HCCIIEI0OBAaHUS U JUId  TIpOBeJEHMs | 000OpyIOBaHUs obopynoBaHus
pobiem B cepe OMOTEXHOJIOTHYEe | JUIsl POBEACHUS | JUISI IPOBEICHUS
pa3paboTku CKHX paloT. OnoTexHOJIOTHYeC | OMOTEXHOJIOTHYEC
OnopU3NIECKUX 1 KHX padorT. KHX padorT.
¢buzuKo- Haxoauts CrocoOHOCTB I'oToB u
XUMHYECKUX JaUTEpaTypy, paboThI C crocobeH
TEXHOJIOTUH B OIIUCBHIBAIOLIYIO Hay4HOU paboTaTh C
3/paBOOXpaHEHUU yMeer OTKPBITBIC JUTEPATYPO. Hay4yHOU }
BOTIPOCHI B JUTEepaTypout
(mpoaBuH
yThii) obnactu §
COBPEMEHHOI
OMOTEXHOJIOTUH U
3/IpaBOOXpaHEHU
S
Metomamu Bnanenue CaMOCTOSTEIILHO
S MOMCKa Hay4HOU METOaMI TIONCKA | OCYIIECTBIALT
(BbicoKI UHPOpMAIUK B | HAYYIHOU MOVMCK HAYYHOH
i) 0a3ax  JaHHBIX | MHQOpPMAIIH B uH(popMaluu B
NCBI. 0aszax JaHHBIX 0a3zax JaHHBIX
NCBI. NCBI.

MeToanuyeckue peKoOMeHIAMH, ONpe/le/IAIoNIUe MPoleayphl

OLICHUBAHMA PE3yJabTaTOB OCBOCHHUSA JUCIHUIIINHDBI

KoHTposbHBIE TECThI NPEAHA3HAYCHBI JUISI CTYAEHTOB, M3y4YarOIIUX KypcC
«MenunuHckasi OMOTEXHOIOTHSI».

[Tpu pabote ¢ TecTamu TpenIaraeTcsi BEIOpaTh OJUH BapUaHT OTBETA U3 TPEX
— 4YeTbIpeX IMPENIOKEHHBIX. B TO ke BpeMs TeCcTbl NO CBOEH CIOXHOCTH
HEOAMHAKOBBL. Cpenu MNpeNioKeHHbIX HMMEIOTCS TECThl, KOTOPBIE COJIepHkKaT
HECKOJIbKO BapUaHTOB IMPAaBWIbHBIX OTBETOB. OpJIMHATOPY HEOOXOAUMO YKa3aTh
BCE NIPABUJIbHBIE OTBETHI.

TecTbl paccunMTaHbl KaKk Ha WHIAMBUAYaJIbHOE, TaK U HA KOJUIEKTUBHOE HX

peUICHuUcC. Onu MOI'yT OBITH MCIIOJIL30BaHbBI B IponccCce U ayauTOPHBIX 33HHTHI>1, u



CaMOCTOSITEIbHON paboThl. OTOOP TECTOB, HEOOXOIUMBIX JJISI KOHTPOJISI 3HAHUM B
MpoIiecce MPOMEKYTOUHOM aTTeCTAlMU MPOU3BOAUTCS KaXKIbIM MPETojaBaTesieM
WHJIMBUIYaJIbHO.

Pe3ynbTatsl BBITTOJTHEHUSI TECTOBBIX 3aIaHuI OIICHUBAIOTCS
npernojaBaTeyeM Mo MATHOAIILHON IIKaJIe JJIs BBICTABJICHUS aTTECTAIIMU WM TIO
cucTeMe «3auer» — «He 3ader». OlleHKa «OTJIIMYHO» BBICTABIACTCS TIPHU
paBUIILHOM OTBeTe Ha Oosiee yeM 90% mpeasIoKEHHBIX MPEroaBaTeieM TECTOB.
OreHKa «XOpOIo» — MpH MpaBUIILHOM oTBeTe Ha Oosiee uem 70% TectoB. OrieHka
«YIOBJIETBOPUTEIBLHO» — IMpPU MPaBUILHOM oOTBeTe Ha 50% mpemsioKeHHbIX
OpJIMHATOPY TECTOB.

OueHoYHbBIE CPeACTBA AJIM ATTECTANUMN

1. Hcropust pazBuTusi OMOTEXHOJIOTUM KaK MPAKTHUECKON JESITEIILHOCTH
JIOJIE U €e OCHOBHBIC BEXHM CTAHOBJICHUS Kak Hayku. [lepBble qoucTOpUUYecKue
ouorexHonmoruu. Bo3HukHOBeHHe TepMuHa «bHOTEXHONOTHS» U €ro aBTop.
[lepBoe OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO AHTHOMOTHKA, aBTOpP €€ CO3JaHUs.
OCHOBOIIOJIO)KHUKH ~ KJIETOYHBIX KYJIbTYp M OMOMEIUIMHCKUX KIETOYHBIX
TE€XHOJIOTMH. OCHOBHBIE OTKPBITUS U OCHOBOIIOJIOKHUKY F€HHON UHKEHEPUHU.

2. CtpoeHne HYKJIEMHOBBIX KucioT. IIpemmecTBeHHUKH OHOCHHTE3a
HYKJICMHOBBIX KHUCJIOT. 3’- © 5’ KOHIIbI LIENEHd HYKJIEMHOBBIX KHUCJIOT. DOpMbl
ctpyktypel JIHK. Pemnmukamus JHK npokapuor u sykapuoT, OCOOEHHOCTH
pEIUTMKAIMU, CHHTE3 OJIHOM M BTOPOU L€ — OCHOBHBIE paznuuns. OOpa3oBaHue
MpalMePOB, yIAJICHUE IpanMepoB, npuHuun Jmruposanus. JIHK-nommmepassi
OpraHMW3MOB, HX TOJMMEpPa3Hass W HSK30HYKJI€a3Has aKTUBHOCThb. Pelienue
mpoOJeMbl CHHTE3a AaHTHMAPAUICNBHBIX IeNedl TNph  OJHOHAIPABICHHOM
JNBWKEHUM BWIKH peIyIMKauuu. buosormyeckoe 3HAYEHHE HK30HYKIIEa3HbIX
AKTUBHOCTEH MOJUMEPA3.

3. [Tonumepasnas nenHas peakuusa. OcHoBHblEe yuacTHHKHA [IL[P, sTamsl
nukina [P, ux ¢usuko-xumuyeckre ocooeHHOCTH. UTO Takoe mpaiMepbl U Kak
X KOHCTpyupyroT? UTO HCHONB3YIOT B KayeCTBE MPEIIECTBEHHUKOB CHUHTE3a

JIHK? IIpencraBinenune o JIMHHBIX U KOPOTKUX MAaTpUIAX, XapaAKTep HAKOIUICHUS



npoaykroB TP, kakue w™arpuupsl OyayT mnpeoOianaTe B KOHLE YCIELIHO
npomenmei peakuun? depmentst ais [P, ux ocobeHHOCTH, cCaMblif U3BECTHBIM
noaxoasumi pepment ans [TLP.

4, [IpoekT «I'eHOM YenoBeKa», €ro JUAEPbl U JIBE€ KOHKYpPUPYIOIIHE
rpynnel. Pe3ynbrarbl MpoeKTa: KOJIMYECTBO TE€HOB, JIOJISI OEJIOK-KOJIUPYIOIINX
MOCJIEIOBATEILHOCTEH,  YHUKaJbHbIE  MOCIEAOBATEIbHOCTH,  IOBTOPEHHBIE
NOCJIEIOBATENIbHOCTU (ITOBTOPHI), UX OCHOBHBIE THIbI, MOOWJIbHbIE T€HETHUECKHUE
AJIEMEHTHI, TPAHCMO30HbI W WX THUMNBL. TPaHCKPUIILMS U HKCHPECCUS TEHOB,
OPUHIUIIBL  TPAHCKPUIIIIMK, MTPOMOTOPHl CHJIbHBIE W cjla0ble, KOHCEHCYCHBIC
MOCJIEIOBATEIIBHOCTH M UX OCHOBHBIC MOTHBHI Y TIPOKAPUOT U DYKAPUOT. ENMHUIIEI
TPAHCKPUIIINH, TAaHJEMHO-TTIOBTOPEHHBIE T€HBI, «ETOYKH TPACKPHUIIIUN», TTOHSITHE
ANIPBIIIKOBOIO  Opranmuszartopa, mnoHsitue mnporeccunra PHK, cmnaiicunra u
anbTepHaTUBHOrO ciuiaicuura. MuoroobOpasue PHK u ux ¢ynkuuu: (MRNAS
(MPHK/uPHK), rRNAs (pPHK), tRNAs (TPHK), snRNAs, snoRNAs, scaRNAs,
mMIiRNASs, SiRNAs u nap (temomepasnas PHK, nampumep). CaiieHCHHT, €ro
npunIui, yaactue PHK, u ciennduyecknx 6eakoB.

d. OK30HYKJI€a3bl PECTPUKIIUH, HUX KIaCCH(PUKANUSA W MPUHIINI
UCIIOJIb30BAHUSI B TEXHOJIOTMSIX F€HHOW MH)KEHEpUH. THUIbI pa3pbIBOB M KOHIIOB.
[IpyHUUI ~ MOJIEKYJSIPHOTO KOHCTPYMPOBAaHHUS M  OCHOBHBIE KOMIIOHEHTBI
MOJICKYJISIPHBIX KOHCTPYKIIMHM, HEOOXOAMMBIE [JIsi HMCIOJB30BAaHMS BEKTOPOB B
ouorexHonmorun. KoHcTpynpoBanue pexkomOuHanTHRIX JIHK ¢ momomrsio
TEPMHUHAIBHON J€30KCUHYKICOTHATPaHC(HEpashl.

6. Tunbel BEKTOPOB: IUIa3MHUAbL, KOCMHJbI, BHUPYCHBIE BEKTOpHI,
HCKYCCTBEHHBIE XPOMOCOMBI OakTepuid, APOAOKEH, YeIOBEeKa — OCOOCHHOCTH HX
KOHCTPYUPOBaHUSI (KJIIOYEBBIE 3JIEMEHTHI) U MPUMEHEHUs (HA3HAUEHUE Pa3HbIX
BEKTOPOB).

7. 'ennas Ttepanusi, ee ompeaesiieHUE W Ha3HaueHUE. TUMBI JOCTaBKHU
F€HETUYECKUX KOHCTPYKIIMM, THUIIBI KJIETOK-MHIIEHEH, TUIMbl TE€HETUYECKUX
Moaudpukanuii. YTo Takoe peaakTUpPOBAHHME T€HOMA U OCHOBHBIE TEXHOJOTHH

penaktupoBanus (rAAV, CRISPR, TALENS). Mexanu3sM HUMMYHHOHW 3aIllUThI



6akrepuii, ctpykrypa CRISPR, tracrRNA, Cas rensl, 6enox Cas9 u mexanusm ero
pabotsl. KonctpyupoBanne gRNA u ee npuMeHeHue B peJakTUPOBAHUU T'€HOMA.
[TpuHuun TapreTupoBanus (HaBEICHMs) IBYIIETIOYEUHOTO pa3pbiBa U UCIIPABICHUS
MyTallMd C TOMOIIBI0 permapalyy ¢ HampaBieHHbIM TomosioroM (Homology
Directed Repair (HDR).

8. KynbTuBupoBaHue KJIETOK M KJIETOYHBIE TEXHOJOTMHU. [J1aBHBIN
BOIIPOC B JKU3HU KJIETKH, JBa BO3MOXHBIX MYyTH U KJIETOYHBIA ITUKJI. CTBOJOBBIE
KJIETKH, WX KJIacCU(UKAIMS 110 MOTESHIINATY Pa3BUTHS, TPUMEPHI TOTUTIOTCHTHBIX,
TUTFOPUITIOTEHTHBIX, MYJBTUIIOTCHTHBIX M YHHUIIOTCHTHBIX CTBOJIOBBIX KJICTOK.
[ToHsiTHE pereHepaTUBHOW MEAMIIMHBI M 00JIACTH MPUMCHECHHSI OMOMEIMIIMHCKUX
KJIETOYHBIX TeXHOJIOTHH. Hura cTBONIOBBIX KJIETOK. BHEKIIETOUHBIN MaTpUKC, €ro
posib. IIpUHIMIBI KOHCTPYUPOBAHUS U HCIOJIB30BaHUS OUOMCKYCCTBEHHOTO
BHEKJICTOUHOT'O MaTpUKCa M €ro MNPUMCHEHHWE B pEreHepaTUBHOW MEIUIIMHE.
[lewatr MaTpukca u TKaHeBas 1medarh (tissue printing). Texuomorus
pEereHepaTUBHON MEAMIMHBI JJIA Je4YeHUs 0>KoroB. Wes M MpUHIUIBI pa3BUTHS
NEPCOHATN3UPOBAHHON MEIUIIMHBI.

Q. PenmponykTtBHOE © TepaneBTHYECKOE KIOHUpoBaHue. [IpuHOmI
KJIOHUPOBAHUS MJICKOMUTAIONINX, HCTOpHUs oBeuku Jlonmu. OMOpHOHATbHBIE
CTBOJIOBbIE KJIETKU. MHIyIupoBaHHbIE CTBOJIOBBIE KJIeTKH, TeTpana C. SImaHaku.
Bcromoratensubie  penpoaykruBHble TexHonormm  (Assisted  Reproductive
Technologies (ART). IIpobmema w npuumabl Oecmiogus. OCHOBHBIC
texnosiornueckue mpuembl ART: In vitro fertilization (IVF), Pre-implantation
genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSl). Koppexkius

IIaTOr€HHBbIX TCHCTUYCCKUX MYTaI_[I/Iﬁ y 3M6pI/IOHOB 4CJIOBCKA.

KpuTtepuu oueHku codece0BaHUA

v 100-86 GamwioB/ 3auTEHO — BBICTABIACTCS CTYAEHTY, €CJIH CTYAEHT
BbIpa3uyl CBOE MHEHHE MO0 cHOPMYIHPOBAHHON MpoOJieMe, apryMEHTUPOBAI €ro,
TOYHO OIPENENIMB €€ COAepKaHue U cocTaBistomue. lIpuBeneHbl JaHHbIE

OTEUECTBEHHONM W 3apyOeKHOW JUTEepaTypbl, CTATUCTUYECKUE CBEJCHUS,



uH(pOpMaIsT HOPMATHBHO-TIPABOBOTO Xapakrepa. CTyAeHT 3HAeT W BIAJEeT
HABBIKOM CaMOCTOSITEIIbHON MCCIIEA0BATEIBbCKOW pabOThI IO TEME HCCIACAOBAHMUS;
METOJaMH W TPUEMaMU aHajIn3a TEOPETUUECKUX /WM MPAKTHIYCCKUX ACIICKTOB
n3ydaemMor obiactu. DaKTUYECKUX OIMMUOOK, CBSI3aHHBIX C IMOHUMAaHUEM
npoOJieMbl, HeT; rpaduyecku pabora odhopmiieHa TPaBUILHO

v 85-76 Gamios/ 3aureHo — paboTa XapaKTEPU3YeTCs CMBICIOBOM
IIETBHOCTHIO, CBSI3BHOCTHIO W TIOCIICOBATEIBHOCTHIO HW3JI0KCHHS; JOIYIICHO HE
O6onee 1 ommOKM NpU OOBSICHEHHUH CMbICIA WIH COAEpPKAaHUSA MPOOJIEMBI.
[TpoaeMOHCTPUPOBAHBI HCCIACAOBATEIBCKUE YMEHHUS W HaBbIKM. DaKTHYSCKUX
OIMOOK, CBS3aHHBIX C IOHMMaHHWEM MpOOJIeMbl, HeT. JlomyIeHsl OHa-IBE
omnOku B 0(hopMIIeHUH PabOTHI

v/ 75-61 Gal/ 3a4T€HO — CTYAEHT MPOBOJUT JOCTATOUHO CAMOCTOATEIbHbIM
aHaJIM3 OCHOBHBIX JTAllOB M CMBICJIIOBBIX COCTABJISIOIIMX MPOOJIEMBI; TTOHUMAET
0a30BbI€ OCHOBBI U TEOpETUYECKOE 000OCHOBAaHNE BHIOPAHHON TeMBbI. J[oMyIieHo He
OoJiee 2 omMOOK B CMBICIIE WITH COJIEPKAHUHU MTPOOIIeMbl, 0(hOpMIICHUN PabOTHI

v 60-50 0auoB/ HE3aYTEHO — €CIU CTYIEHT IEPECKA3bIBAECT HMCXOIHbIM
TEKCT, 0€3 Kakux ObI TO HU OBIIO KOMMEHTApHUEB, aHAJIN3a U CHHTe3a. He packphiTa
CTPYKTypa U TEOpETUYECKas COCTaBIsomIasi TeMbl. JlomymeHo Tpu uiu Ooiee

TpeX OMHUOOK B CMBICIIOBOM COJIEPKAHUHU PACKPHIBAEMON MTPOOIEMBI.



