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I. HEJIb U 3AJAYU JUCIUTTJIMHBbI
Heab: dopmupoBanue 3HAHUN OCHOBHBIX TPHUHIIMIIOB OpPTaHHW3AMM H  pPeaTH3aINH
FeHeTUYECKON WHGpOpMallMi B IYKAPUOTHUYECKUX KIIETKaxX, (HOpMHpOBaHHE TEOPETHUECKUX OCHOB
HCIOJIb30BAaHUSI COBPEMEHHBIX MOJICKYJISPHO-OMOJIOTHIECKIX METO/IOB B PEIICHUH MPO(PECCHOHATBHBIX
3azad.

3agaun:

* chopMHpOBATh MPEACTABICHHE O MHOro0Opa3uu (GOpM IKH3HH, KIACCHYCCKHX U
COBPEMEHHBIX acIleKTaX KaacCu()UKAIUU KIETOYHBIX (DOPM JKH3HU;

*  chopMHpPOBATH 3HAHUS O COCTABE, CTPOCHUH U (YHKIIMSIX HYKICHHOBBIX KUCIIOT B KIICTKE;

e chopMHpOBATh 3HAHUSA 00 OCHOBHBIX IPUHIIMITAX OPraHU3alUK FeHETHYECKON HH(DOpMaIHK
B KJICTKAX, CTPYKTYPHbIC 3JIEMEHTHI TEHOMA M TPAHCKPUIITOMA SYKAPUOTHICCKOM KIICTKH;

* chopmupoBaTh 3HAHHS OO0 OCHOBHBIX MOJIEKYIIAPHBIX MEXaHHM3Max W IMyTAX BHYTPH- H
MEKKJICTOYHOHN Mepesayd TeHETHUECKOW MH(DOPMAIUK, MPUHIIMIIAX PETYJISIUN SKCIPECCHH TCHOB B
9YKapHOTHYECKOM KIIETKE;

e chopMHpPOBATh MPEJACTABICHUE O MPHHIUIAX W METOJWYCCKHX acleKTaX MPUMCHCHHS
MOJIEKYJIIPHBIX METOJIOB M MOJXOJOB B 3KCIIEPUMEHTAIBHON OMOJOTHH DYKAPUOTHYECKON KJIETKH U
OMOTEXHOJIOTHH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas mucnuminuHa b1.B.03 «MonekynspHas OMOIOTHS KJIETKH» OTHOCUTCS K YacTH,
dhopMupyeMoil yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHHH.

2.2. JIns w3yueHus: JaHHOW y4yeOHOW MUCIUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopMupyeMbIe MPEAMIECCTBYIOIUMA AUCHUILTHHAME: «OpraHnndeckas XuMus», «OO0mas OHOIoTHsy,
«buoxumusny, «Knerounast Ouonorus».

2.3. [lepedenb mOCIEAYIOMUX YICOHBIX UCIUTUINH, 1T KOTOPBIX HEOOXOMMBI 3HAHUS, YMEHUS
U HaBBIKM, (opMHpyeMble [aHHOW yueOHOW AucuuiIuHON: «['eHHas uHXeHepus», «benkopas
UHXEHepus», «MexaHu3Mbl peryJupyeMoil KieTouyHol rubenn», «['€HOMHbIE UM MOCTI€HOMHbBIE
TexHoJoruny, «MoinekymnsapHas (uaoreHeTHKa», «['eHOMHBII M MeTareHOMHBIM aHanu3y, «['eHHO-
MHXEHEpPHBIE CUCTEMBI dyKapuot», «[IHK meTabapkoaunry, BeimonaHenue BKP.

I11. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIJINHBI

[Tpouecc ocBOEHUS TUCHUIUIMHBI HAIIPaBJieH Ha (POpMHUpPOBaAHUE KOMIIETEHIINH (KOMIIETEHIIMN)
B cootBeTcTBUU ¢ PI'OC BO 1 OIT BO 1o nanHOMY HanpasiieHuUIo MoAroToBky crernuanurera 06.05.01
«buonnxenepus u 6MonHpOpMaTHUKAY!

[1K-1: CniocoGeH TBOpUYECKH MCMOJIb30BATh U MPUMEHATh (yHIAMEHTAJIbHBIEC MPEICTABICHHS
OMOJIOTUHU, CMEXHBIX AUCIUIUINH U COBPEMEHHBIE METOJOJIOTUYECKHE TTOAXObI Ul ONpPEIeIICHUS
MEPCIEKTUBHBIX HANIPABICHUN HAYYHBIX UCCIICAOBAHUH B chepe MmorydeHus], n3y4eHus: ¥ IPUMECHEHUS
Pa3NUYHBIX TNPHUPOJHBIX, HM3MEHEHHBIX NPUPOAHBIX OHOJIOIMYECKHX OOBEKTOB, HCKYCCTBEHHBIX,
OpPraHM3MOB a TakXe OMOMaKpOMOJIEKYJ, 0OpabOTKy M MOCIEAYIOUIMI aHainu3 OONBIIOr0 MacchBa
nHpOpMaIHU 0 OMOJIOTHYECKUM 00BEKTaM.

Hepetlem, IVIAHUPYEMBIX Pe3yJabTaTOB oﬁyqe}mﬂ Mo AMCHHMIIJINHE, COOTHECCCHHBIX C
HHIANKATOPAMHU JOCTHKCHUA KOMIIeTeHIInii

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHust
KOMIIeTEeHIIU A
TIK-1 WK nk 1.1 3HaTh: CTpOeHHNE u (GyHKIUH
CnocobeH TBOpYECKH | 3HAET aKTyaJIbHbIC | HEPETYISIPHBIX OWOTONMMEPOB B KIIETKAX,
UCTIONb30BaTh M MPUMEHATH | MPOOJIEMBI, OCHOBHBIC | IPUHIUIIBI  OpPTraHU3aIlMd T€HETUYECKOH
(hyHIaMEHTAJIbHBIE OTKpHITHS B 00JacTH | MH(GOPMALIMK, MOJICKYJISPHBIE MEXaHHU3MbI
MIPEJICTaBICHUS Ouonoruu, | U3y4eHus JKUBBIX | PETYJISIMH SKCIPECCUU TEHOB U Iepeiadyn
CMEXHBIX  JHUCIUIUIMH W | OPTaHW3MOB Y | HACJIEJICTBEHHOM MH(OpMAITUHL.




COBpPEMEHHBIE
METOIOJIOTHYECKHE TTOAXObI
JUIS OmpeeICHUS

NEPCIEKTUBHBIX HAIPaBICHUH
HAay4YHBIX HCCJIEIOBaHUI B
cdepe nonydeHus, n3yUeHHs 1
IMPUMCHCHUA Pa3IMYHBIX
IMPUPOAHBIX, HU3MCHCHHBIX
HPUPOIHBIX  OMOJOTMYECKHX
O00BEKTOB,  HCKYCCTBEHHBIX,
OpraHU3MOB a TaKKe
OMOMaKpPOMOJIEKYIL,
00paboTKy W TOCIeRyIOImni
aHanM3 OOJBIIOTO MacCHBa
nH()OPMAITIH 10
OMOJIOTHYECKUM O0BEKTaM

OMOJIOTHYECKUX  CHUCTEM | YMeETh: JIEMOHCTPHUPOBATh 3HaHUE
Pa3IMYHBIX YpOBHEH | IPUHLUIIOB CTPYKTYPHO-(QYHKIHMOHAIBEHON
OpraHu3alldyd M CHOCOOCH | OpraHu3alud OMOJIOTUYEeCKUX OOBEKTOB U
HCIIOJIb30BaTh MEXaHHU3MOB TeHEeTHYEeCKOU u
TEOPETUUYECKUE 3HAHUS M | SMUTCHETUYECKON perynsnuu
YMEHHUS B HAy4YHO- | BHYTPUKJIETOYHBIX IIPOLIECCOB;
UCCIIEI0BATENbCKOM UCIOJB30BaTh MOJy4YEHHbIE 3HaHUA U
JeSITeTbHOCTH HaBBIKH JUIS pelIeHUs] mpodeccHoHambHbIX
3a1a4, B YAaCTHOCTH, IPU TNPOBEICHUU
HAYYHBIX HCCIICAOBAaHMHA M pa3pabOTOK B
00JIaCTH COBPEMEHHOM SKCIIEPUMEHTAILHON
Ouonoruu M OMOTEXHOJIOTHH, a TaKXKe Ui
OCBOCHHUS  MOCIEAYIOUIMX  JUCLUILINH
npogus.
Baagers: 3HaHUSMH O MHOroooOpasuu
JKUBBIX CHUCTEM u OCHOBHBIX
3aKOHOMEPHOCTIX MX (PYHKIHMOHMPOBAHHSA,
NPUHLMIAX OpraHu3alluil U peaau3aluu
TEeHETHYECKON nHpOpMAaLIH,
TEOPETHUYECKUMHU OCHOBAMH MOJIEKYJISPHO-
OMOJIOTUYECKUX METOJIOB U TTOAXO/IOB.
K nx 1.2 3HaTh: TEOPETUYECKUE OCHOBBI
Ymeer HCIIOIB30BaTh | MOJIEKYISIPHO-TEHETHIECKIX METOJIOB
(dyHIaMeHTaIbHbIC 3HAHWS | aHalN3a, 1 OCHOBHBIC MPUHITUITEI Pa0OTHI Ha
u COBpPEMEHHEIE | COBPEMEHHOM O00PYIOBaHUH.
METOJIOJIOTUYECKHE Ymern: MOJIB30BaThCS Hay4YHO
IIOJXO/IbI JUIsl | TEXHUYECKOM JIUTEPATypOi u
MePCTIEKTUBHBIX JIOKyMeHTanuen TUTS MIPOBEJCHUS
HaIlpaBIE€HUM  HAy4YHBIX | MOJEKYJIAPHO-TEHETHUECKUX METOJI0B
HCCIIEIOBAHNH, aHaJIn3a.
[IOCTPOEHUS Bnagerb: TeopeTWYeCKMMHM ~ OCHOBaMHU
UHPOPMALMOHHBIX METOJI0B MOJIEKYJIAPHO-TEHETUYECKOT O

Moz[eneﬁ U TIPAKTHICCKUX

aHaJin3a, HaBbIKaMH pa6OTLI C Hay4YHO-

pa3paboTok B cdepe | TeXHUICCKUMH MIPOTOKOJIAMHI u
poecCHOHATBHON TEXHUYECKOMN JIOKyMEHTAaIuen K
JIeSITeJILHOCTH. COBPEMEHHOMY 000PYIOBaHUIO.

HIK k13 3HaTh: OCHOBHBIC MPUHIUIIBI
Braaneer HaBbIKAMH | MH()OPMAIIMOHHO-TIOMCKOBBIX CHCTEM,
TBOPUYECKOI'0 MPUMEHEHHUS | IPUEMBI paboTsI c Hay4HOH "
METOHO0JIOTHYECKHUX METOJIMYECKON JTUTEePaTypol, 0COOCHHOCTH

MIOAXO0B I pa3paboTKu
MoOJeIIeH, HOBBIX
TEXHOJIOTHH, MAaTepUaIOB

Hu OMOJOrHYECKUX
00BEKTOB c
IIeJIeHAIIPABIEHHO
HM3MEHEHHBIMU
CBOMCTBaMH, METOJIOB
BBIPaOOTKH TPAKTHICCKHUX
peKOMeHaanui TS
perieHus 3a7a4
poecCHOHATBHON
JIEATEIEHOCTH

COCTaBJICHU Hay4YHO-TCXHUYCCKUX
OTYCTOB.

YMmeTh: OCYHICCTBJIATH CKpPUHHUHT n
KpI/ITI/ILIeCKI/Iﬁ aHaJIn3 COBp €MCHHOH

HAyYHOU JTUTEPATYPHI, COCTABIISATH HAyUHBIC
M aHAJIMTHYECKHE OTYETHl 10 TeMe
HCCIIETOBAHUS;

Baanerb: HaBBIKaMU PabOTHI ¢ OCHOBHBEIMU

IFeHETUYECKUMU 0azamu JIaHHBIX;
CpeAcTBaMH aHajgM3a  MOJICKYJIAPHO-
OmosorHuecKol WHGOPMAINK, HABBIKAMH
MOWCKa W  KPUTHYECKOTO  aHaju3a
COBpPEMEHHOM  HAay4YHOH  JHUTepaTyphl,
HaBBIKAMHU COCTaBIICHHUS Hay4HO-

TCXHHUYCCKHX OTYCTOB.




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

O0beM TUCHUILIMHBI COCTABJISAET 4 3aUeTHBIX eAMHUINbI, 144 yacoB, B ToM uncie 0,47 3aueTHble equHUNbI, 10 YacoB Ha IK3aMeH.
N3 HUX pean3yeTrcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO OOYYECHHS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN 14 yacoB
@opMa NPOMeKYTOUHOM ATTEeCTAIMM . K3aMEH.

4.1 CoaepskaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, C yKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeJEHHOr0 HAa HHUX

KOJIN4Y€CTBA AaKAACMHUYCCKHUX YaC0B

Ne Pa3znes nucuIJIMHbLI/ TEMa - Buapl yueOHoO# paboThI, ®opMa TeKylIero
n/H < | BKIOYAsH CAMOCTOATEIbHYIO paboTy oOy4Jaromuxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MOJATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NMPOMEKYTOYHOMH
T3, KonrakTtHas paboTa mpemnoiaBaresns ¢ =
S e 2 arrecranuu
=] o0y4armuMucs =
@ 2w < (mo cemecTpam)
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3} : ; = Jleknus | Cemunap/ KouncyabsTanus g S
g = == IpakTHueckoe, .
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8 9 g S JadopaTopHoe 8 =
= = 3aHsATHE/ =
1 2 3 4 5 6 7 8 9 10
1 ]p
asnea 1. Beegenue. @opMel xu3uau. [Ipeagmer
5 g p pea 5 8 4 2 - 2 Konoksrym
MOJIEKYJIIPHOM OMOJIOTHUH
2 P >
azaena 2. CTpyKkTypa 1 CBONCTBA HYKIICHHOBBIX
A PYKTYP YK 51 10 4 2 - 4 KomnokBuym
KUCJIOT
3 Pa3znen 3. OcHOBHbIE NPUHIMIIBI OPraHU3ALUN
TE€HETUICCKOM nHpopmaruu B syka- | 5 | 14 6 4 - 4 KostokBrym
PUOTUYECKOU KIIETKE
4 |p
aznea 4. OcCHOBHBIE TIYyTH peaM3alluu
! . ym - p 1 5| 14 6 4 - 4 KomnokBuym
TeHETUUYECKON HHPOPMAIINH B KIIETKE




Paznen 5. CneuumanbHble MyTH Mepeadu
TeHeTUYeCKol  uHpopMalMu B dyKapH-
OTUYECKOM KJIETKE

12

Konnoksuym

Pazgen 6. IloBpexaeHue u MyTd penapanuu
HYKJICMHOBBIX KHUCIOT B JyKapUOTHUUYECKOU
KJIETKE

10

Konnoksrnym

Paszgea 7. IlyTu perynsiuuu 3KCIpeccuy reHOB B
JyKapUOTHYECKHX  KJIeTKaX M  OCHOBHBIE
MPUHIMUIIBI SITMTCHUTUYCCKUX IMTPOLECCOB

12

Konnoksuym

Pa3znen 8. MornekynspHo-Ononoruuexue
METOJbl M TOAXOJbl B JKCHEPUMEHTAIBHOU
OHMOJIOTUH SYKAPHUOTUYECKOM KIIETKU

26

12

Konnoksuym
Y cTHBII TOKITag

DK3ameH




4.2 Ilan BHeayIMTOPHOIi CAMOCTOSITE/ILHOI PA00THI 00y4AIOIIMXCH MO TUCHHUIIHHE

CamocTosiTennpHas paboTa 00yJIaroImuXCs

Y4eOHO-METOUYECKOE

OueHoyHoe obecrieyeHue
CEMGCTp HasBaunue pasaciia, TEMbL o Cpo[(p[ prﬂOeMKOCTL o
Bunx camocTosITensHO#M pabOThHI T — (aac.) CpEaCTBO CaMOCTOSITEIbHOMN
' paboThI
6 Pasnen 1. Beenenue. I/I3yquHe yq66H0r0 marepuajia C ?CHOHL3OB&HHGM Pagﬂen 5 a-r
®opmsl xu3aA. [IpeaMer KOHCIIEKTa JIEKIIMM U  PEKOMEHAYEMOW  JIMTEPATypBl,
MOJIEKYJISHOiT Gronornn MOATOTOBKA K MPAaKTHYECKOMY 3aHATHIO W TmcbMennomy | 1-2 men,. 2 Konnoksuym
OIIpOCYy.
6 Paszaen 2. CTpykrypa u N3yuenue yqve6Horo Marepuajla ¢  UCIOJIb30BAHUEM -« -
CBOICTBA HYKJICHHOBBIX PEKOMEH/TyeMOH JIUTEPAaTypPBl, HOATOTOBKA K MPAKTHYECKOMY | 3.4 e 1. 4 Ko/IOKBHyM
KHCTOT 3aHTUIO U IUCBMEHHOMY OIIPOCY.
6 Pa3znen 3. OCHOBHbIE N3ydyenne yueOHOro Marepuana ¢ ?CHOHLSOB&HHGM -« -
IPUHLMIIB] OpraHH3aLun KOHCIIEKTa JIEKIIMM U  PEKOMEHIAYEMOW  JIMTEPaATypBhl,
reHeTquCKOﬁIHﬂbopMauHH IIOANOTOBKA K IIPAKTUYCCKOMY 3aHATUI0 U INUCBMEHHOMY S5-7 Hen. 4 Konnoksuym
. i} .
B DYKapHOTUYECKOU KIIETKE ompocy
6 Pa3znen 4. OCHOBHEIE ITyTH N3yuenue yqve6Horo Marepuajla ¢  HCIIOJIb30BAHUEM 8-10 -« -
pean3aLiy reHeTHYECKO PEKOMEHAYEMOM JIUTEPATYPHI, IOATOTOBKA K IPAKTUYECKOMY 4 KOJIOKBHYM
MH(OPMALIMHU B KIIETKE 3QHATHUIO U IMCBMEHHOMY OIIPOCY. HCH.
6 Pa3znen 5. CrieluanbHble U3zyuenne yque6H0r0 Mmarepyalia ¢ HCHOJIb30BAaHHUEM -« -
IlyTH IIepeadn PEKOMEHAYEMOM JIMTEPATYPHI, TOATOTOBKA K IPAKTUYECKOMY 11-12
remeTHaeckoil nidopmaryy | 3AHATHIO M MHCEMEHHOMY 0mpocy. HEI. 4 Kommoksuym
B DYKapHOTUYECKOH KIIETKE
6 Pa3znen 6. [loBpexeHue u NsydyeHne ydeOHOro MaTepuayia ¢ \I’/ICHOHLSOBaHI/IeM -« -
IlyTH perapanuu KOHCIIEKTA JIEKIIMM U  PEKOMEHAYEMOW  JIMTEPATYypPBL, 13-14
HyK/IEMHOBBIX KHCJIOT B MOArOTOBKA K IMPAKTUYECKOMY 3aHSATUIO U IHCHbMEHHOMY HENL 2 KOHHOKBHYM

3YKApUOTUYECKOU KIIETKE

orpocy.




CamocTosiTennsHas padoTa 00y4Jaromuxcst

yqe6H0-MeT0):[I/I‘ICCKOC

OreHouHoe obecrieyenue
Cemectp| Haspanwme pasnena, TeMbl N Cpoku  |TpymoeMKOCTh .
Bun camocTosTenbHON paboThI CPEICTBO CaMOCTOATEILHON
BBITIOJTHEHUSI (uac.)
paboThI
6 Pasaen 7. IlyTu perymsmuu W3ydyenne yueOHOro Marepuaia C HCTIONB30BAHAEM -« -
KCTIPECCHHU TeHOB B KOHCIIEKTa JIEKIMM ¥  PEKOMCHAYEMOW  JIMTEpPaTyphl,
SYKAPHOTHUCCKHX KIETKAX MOATOTOBKA K IIPAKTUYECKOMY 3aHATHIO U IIHCHMEHHOMY 15-16
orpocy. 4 Kommoksuym
1 OCHOBHBIC IPUHIIMIIBI HEJL.
SIHUTEHUTHIECKUX
MPOIECCOB
6 Pasnen 8. MosexysipHo- N3zyuenue yqveGHoro Marepuaga ¢  HCIOJIb30BaHUEM -« -
GHONOrHUeKHe MeTObl 1 |PCKOMEHIYSMOH  JIMTEpATyphI, MOATOTOBKA pedepara wu
Koamoksuym
MOAXOMBL B AOKIIana. 17-20 Sy
N 9 VYeTHBIM
JKCIIEPUMEHTAIBHON Heq.
. JTOKJIaJT
OHMOJIOTHH DYKAPUOTUYICCKOH
KIIETKH

OO0muii 00BeM caMOCTOSATEIHLHOM PabOTHI IO JUcHHILTHHE (Yac) — 33

N3 HuXx o00BEM CaMOCTOSTCIbHOMI pa6OTBI C HCIIOJIb30BAHHUEM 3JICKTPOHHOI'O O6yLIeHI/I$I u

JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOrUH (yac) — 11




4.3 ConepxxaHue y4eOHOro MaTepuaja

Pasznea 1. BBenenue. @opmnbl :ku3uu. [lpeamer MoJsiekyasipHoii OM0I0THH.

Tema 1.1. Onpenenenue xu3Hu. OTIMYMS J)KUBBIX CUCTEM OT HEXMBBIX. KieTouyHast Teopusi:
KJIACCMYECKHE U COBPEMEHHBIE MTPE/ICTABICHHUS.

Tema 1.2. PazHooOpa3ue ¢popm xu3HH Ha 3emiie. Hekiterounbie pOpMBbI KU3HU.

Tema 1.3. Knaccudukanus KkiIeTouyHbIX (OpM IKM3HU: KJIACCHUYECKHE U COBpPEMEHHbBIE
IIPE/ICTaBICHHUS.

Tewma 1.4. MonekymnsipHasi OMOJIOTHS M IPEIMET €€ U3YICHHS.

Pazgen 2. CTpykTypa U CBOMCTBA HYKJIEMHOBBIX KHCJIOT.

Tema 2.1. HykiienHoBble kucnoThl. CBOMCTBA HYKJIEMHOBBIX KHCIOT Kak noiaumepoB. Cocras,
cTpoeHue 1 BUAbl HyKJIeMHOBbIX KucioT. @ynkuuu JJHK u PHK B knetkax.

Tema 2.2. CTpykTypa U BUJIbI HYKJICOTUAOB. 5’ 1 3’ KOHIBI. [IpuHIIUIT KOMIIIEMEHTApHOCTH B
OpraHu3aliy HYKJIEUHOBBIX KHCIIOT.

Paznen 3. OcHOBHBIC NPUHUOMIBI OPraHM3aNMH TeHETHYECKOH WHpoOpManuu B
JYKAPHOTHYECKOH KJIeTKe.

Tewma 3.1. Opranuzanus JJHK B sykapuoTnueckoil kietke. YpoBHu ynakoBku siaepHoi JJHK B
9YKapUOTHYECKUX KJIeTKaX. XpOMaTHH U €ro BUJbl. [ MCTOHBI U HETUCTOHOBBIE OEJIKM XpOMaTHHA.

Tema 3.2. Tunsl KOBaJICHTHBIX MOJU(HUKAIMNA TMCTOHOB M UX (QYHKIMOHANbHAs poiib. [loHsTHE
0 TUCTOHOBOM KOJI€.

Tema 3.3. Tumnsl MetadazHbIX XpOMOCOM U UX Mop¢osorudyeckue ocooeHHocTH. CTPYyKTypHBIE
AJIEMEHTHI MeTa(a3HbIX XPOMOCOM.

Tema 3.4. Opranuzanus TEIUIOMEPHBIX YYacTKOB XPOMOCOM. benku IIeaTepuHOBOIrO
KoMIuIekca. DyHKIMM TeJToMeED.

Tema 3.5. [TonsiTue o kapuotuie. XpoMOCOMHBIE YHCIa U HAOOPHI XpoMocoM. MoHOIIIOUIHOE
Y TaluIONIHOE YUCIIa XPOMOCOM.

Tema 3.6. IlonsiTie o renome sykapuoT. [Tonsatue o konTurax u ckadongax. [lonstue o coopke,
KOHTHUTax M ckadongax. JimHa reHoma, 30J10TOH MyTh Kak Mepa anuHbl reHoma (Golden Path Length).
Pa3nnuus B pa3mMepe reHoMOB y pa3HbIX IPYII 3YKapHOT.

Tewma 3.7. Kogupyroiye 1 HEKOIUPYIOIIHUE SJIEMEHTHI TEHOMOB DYKapHOT.

Tema 3.8. IloHATHE TeHA, OCHOBHBIE TUIIOTE3bI IPOUCXOXKIECHUS T€HOB. | OMOJIOTHYHBIE TEHBI.
Optonoru u napayoru. [IceBaoreHsl.

Tema 3.9. Hexonupyromue 371€MeHTHI FeHoMa 3ykapuoT. OcHoBHbIE BUIbI HeKoaupyromei JITHK
1 UX OMOJIOTHYECKAs POJIb.

Tema 3.10. MoOwibHbIE TE€HETHUYECKHE 3JIeMEHThl M UX TUIbl. CrocoObl TPaHCHIO3ULIMU.
buonornueckoe 3Ha4YeHHE.

Tema 3.11. ITonsatue o Tpanckpunrome. OcHoBHble BUabl PHK sykapuot: nnpopmanmonssie u
Hekoupyromue PHK.

Pa3nes 4. OcHOBHBIE IYTH peajM3alMi reHeTHYecKoi HH(pOopMaluu B KieTKe.

Tema 4.1. LlenTpanbHast J0rMa MOJEKYJISPHOM OMOJIOTHMM: KJIACCHYECKHE U COBPEMEHHBIE
IIPEICTaBICHHUS.

Tema 4.2. MonekynspHbele Mexanu3mbl perummkanuu JIHK. OcHoBHBIE 3Tanbel M y4acTHUKU
npouecca. JJHK-3aBucumbie JIHK-nomrmepasbl u ux CBOMCTBA. YKOPOUYEHHUE TEIOMEPHBIX YYaCTKOB
XPOMOCOM B pe3yJIbTaTe PEIUIMKALUU. Permkanys no TUIly KaTAerocs KoJbLa.

Tema 4.3. MonekynspHble MEXaHU3Mbl TPAHCKPUNIMU Yy 3ykKapuoT. OCHOBHBIE 3Tambl MU
yuactHukHu npouecca. JIHK-3aBucumblie PHK-nonumepass! u ux cBoiicTsa.

Tema 4.4. Monekynspuble mexanusmbl npouneccunra MPHK y »sykapuor. Pubo3umsi.
Crnnaiicocomsl. AbTEpHAaTUBHBIN CILUTIANCUHT, TpaHc-ciutaiicuHr. Ctpykrypa 3penoit MPHK aykapuor.
Penaktuposanue PHK.



Tema 4.5. I'enernueckuii kox u ero cBoicrsa. CTaHAAPTHBIA U alNbTEPHATUBHBIE BapHUaHTHI.
Pamku cuntsiBanus. [Ipennodrenne KOM0HOB.

Tema 4.6. MosnekymnsipHble MEXaHNU3MbI TpaHCasIUU. OCHOBHBIE 3Tallbl U YYACTHUKH IpOIIECCa.
ITonsATHE 00 aNbTEPHATUBHBIX «CTAPT» U «CTOM»-KOJIOHAX.

Paszgea 5. CneumnajibHble YTH Nepeaay reHeTHYeCKOi MH(OPMAIIUY B 3YKAPHOTHYECKOM
KJIETKe.

Tema 5.1. OOparHas TpaHckpunius U ee peanm3anus B kietkax. PHK-3zaBucumbie JIHK-
MoJIMMeEpassl U UX MHOTOOOpasue. Perporpancnosonsl. Tenomepassbl.

Tewma 5.2. Monexynsapubie Mmexanu3mbl perumkaiua PHK. PHK-3apucumbie PHK monumepassr.
Posne nmpouecca y sykapuor.

Tema 5.3. Cunte3 nmonumnentu 0B mo Matpuie JJHK in vitro.

Pazgen 6. [loBpe:xaenne M MyTH penapanuud HYKJIEHMHOBBIX KHCJIOT B 3YKAPHMOTHYECKOM
KJIETKeE.

Tema 6.1. Mytanuu W MOBPEXKACHUE HYKICHMHOBBIX KHUCIOT B KIJIETKE. ODHIOTCHHBIE M
9K30TCHHBIC TTPUYHHBI.

Tema 6.2. Mexanusmbl npsmoit penapanuu JHK. Penapanus JIHK ¢ momorisio MexaHu3MoB
TOMOJIOTUYHOM ¥ HETOMOJIOTHYHON PEKOMOMHAITUH.

Tema 6.3. Mexanusmel penaparuu PHK.

Paszpen 7. IlyTu peryjsiuMu 3KCIPEeCCHH I'eHOB B DYKAPHOTHYECKUX KJIETKAX U OCHOBHbIE
NPUHLIMIIBI JITUTeHUTHYECKUX NPOLECCOB.

Tema 7.1. Perynsanus skcrpeccuu FeHOB Ha ypOBHE TpaHCKpunuuu. L{uc- u TpaHcperyasTopHble
AJIEMEHTHI. PerynsaropHsie TpaHCKPUIITMOHHBIN (akTopbl. UHCYISTOPEI.

Tema 7.2. Metwinposanne JIHK u ero posb B perymsiiuu OSKCIPECCUM TIE€HOB M
SIUTECHETUYECKUX IPOLECCaX.

Tema 7.3. XpoMaTuH-peMOJETUPYIOIINE KOMITJIEKCH U MOJM(UKAIMH TMCTOHOB B PETYJISALUU
DKCIIPECCHUU T'EHOB.

Tema 7.4. Perymsmus sxcrnpeccuu renoB Ha ypoBHe PHK. PHK-untepdepennus.

Paznen 8. MousekyJasipHO-0MOI0THYeCKHEe METOAbI W MOAXOAbI B JIKCHEPHUMEHTAJIbHOMI
O0MOJIOTHH DYKAPHOTHYECKOM KIETKH.

Tema 8.1. Ilonmumepasnas nensas peakuus (ITLP): mpuHIMI, KOMIOHEHTBI W TNPOTYKTHI
peakuuu. OCHOBHBIE 3Tanbl U UX napaMmerpsl. PaznoBuanoctu I[P u npakTryeckoe npumMeHeHHeE.

Tema 8.2. Cexsenupoanue JJHK no merony CoHrepa: nmpuHIuUI, KOMIOHEHTHl ¥ MPOTYKTHI
peaknuu. Kinaccudeckast cxema aHajin3a U cCoBpeMeHHas peanusanyst. OrpaHideHHus METOAA.

Tema 8.3. IHK-mtpuxkoaupoBanue. Mcrnonb3oBaHue B TEHETUYECKON UIEHTU(UKAIIUYA BUIOB.
I'enetnyeckas 0a3a nauubix BOLD.

Tema 8.4. Meroabl ¢parmentHoro aHanuza JJHK u ux mpaxruyeckoe mpumenenue. JIHK-
JAKTHIJIOCKOIHS.

Tema 8.5. Meroabl CEKBEHUPOBAHMS HYKJIEHHOBBIX KHCJIOT HOBOrO MOKOJEHHS. OCHOBHbBIE
MOJIXOJIbl: IPEUMYIIECTBa U OrpaHrueHus. ['eHoMHbIe OMOIMOTEKH U UX MOJyYEHUE.

Tema 8.6. IlpuHnunel pekoMOMHAHTHBIX TexHoJorui. Pectpukraspl. Jluruposanue. Bekropsl
nust knonuposanus JJHK. Golden Gate u Ge3nurasnoe Buibl KIOHUPOBAHHS.

Tema 8.7. [Ipyrue coBpeMeHHbIE MOJIEKYISIPHO-OMOIOTMYECKHE METOIBI B AKCIIEPUMEHTAILHOM
OMOJIOTHH DYKAPUOTHIECKOUN KIIETKHU.



4.3.1 IlepeyeHb CEMHUHAPCKUX, MPAKTHYECKUX 3aHATHIA U J1a00PaATOPHBIX padoT

Ne Ne paznena 1 TeMbl HaumeHnoBanue TpynoeMKocTh OueHOYHBIE dopmupyembie
n/H CeMHHAPOB, (uac.) cpeacrsa KOMIIETEHIIUM
npakTuyeckux u | Beero | M3 Hux (MHaMKATOPBI)
JIa00pPaTOPHBIX Pa0OT | YacoB | MPAKTH
yeckas
MOATOT
OBKA

1 2 3 4 5 6 7

1 Pasien 1. Baenenme. | Fa3HO00pasne  opum 2 Koioksitym Hlllgc Hi y
DopMEI wyspm. | KUSHE  Ha  3eMue. HIK s
TIpeaMeT MoKy aspHOit Knerounas  Teopus: HITK 1
VOO HIL KJIACCUYECKUE u

COBpEMEHHBIE
Tewmsr: NoNe 1.1 —1.4. peaCcTaBICHUS.
2 1. CocraB, cTpoeHue u 2 Komnoksiym NK-1
BUIBl  HYKIEHHOBBIX Zﬂg K 11
Paznen 2. CrpykTypa u | KHCIOT. OyHKIHU I/Igl(];[; ]zj
coiictBa HykienHoBbix | JJHK u PHK B kneTkax. '
KHCJIOT. 2. CtpykTypa ¥ BHIBI
Temsr: NeNe 2.1 —2.2. HYKJICOTHIIOB.
[Ipunnun
KOMIUIEMEHTapHOCTH B
OpTraHHU3aIHAN
HYKJIEWHOBBIX KHCIIOT.

3 4 Konnoksuym IK-1
Pazgmen 3. OcHOBHEBIE WK 1.1
MIPUHIIUTIBI OPTaHU3AIIAN UK 1k 1.2
TE€HETUYECKOU Opranmsamust [IHK B MK k13
uHbOpMaLMH B dyKa- | OYKAPHOTHICCKOI
PHOTHYECKOH KIIETKE KJIETKE.

Tembr: NeNe 3.1 — 3.11.

4 1. IlenTpanbHast Jorma 4 Komnoksrym IIK-1

MOJIEKYJIIPHO Zgﬁ Zi j : ;
OUONOTHH: K s
KIJIACCHYECKUE "
COBpEMEHHBIE
MIPEICTaBICHUSI.
2. MonexynspHbie

Pasnen 4. OcHopHple | MEXaHU3MBI

yTH peanuzammn perunkauuu JTHK.

TeHETHUECKOM uH- | 3. MounekynspHsle

(hopMaIu B KIETKE MEXaHHU3MBbI

Tewmsr: NeNe 4.1 — 4.6. ;‘gizlrc;gl;munn y
4. MonexynspHbie
MEXaHHU3MBI
npoueccuara MPHK y
AYKapHoT.
5. I'eHeTHueckuii Kog u
ero cpoicTtBa. Pamku
CUMTBHIBAHUSL.




IIpennourenue
KOJIOHOB.
6. MonekynspHbie
MEXaHHU3MBI
TPaHCIALUH.
P s C 4 KosmmokBuym IK-1
aszien 5. CeUnanbible | Creppanphsle Myt MK rixc 1.1
yTH NepeNiait | pepenaun HJIK ik 1.2
T€HETUYECKON UH- | [eHeTHYecKOi UK k1 3
dopManuu B dyKapu- uHpOpMALHH B
OTHYECKOM KIIETKE. 5YKapHOTHYECKOM
Tembr: NeNe 5.1 —5.3. KIJICTKE.
4 KonnokBuym IIK-1
Paznen 6. IloBpexnenue MyTauun u HIOK 1k 1.1
M IyTH  PeMapalin | poppesxienue HIIK ik 1.2
HYKJICUHOBBIX KI/‘I’CJIOT B | HyKJICHHOBBIX KHCIOT UK rix13
9YKapHOTHICCKOU B KJIeTKe. MexaHu3Mbl
KJICTKE. pernapanuy.
Tewmsr: NeNe 6.1 — 6.3.
4 Komnmoxsuym IK-1
Paznen 7. Ilytu pery- MK 1k 1.4
TS 3KCIIPECCHU WK k12
TCHOB B OYKApPHOTH- | Peryysyus WK k13
Hecknx - KICTKAX M| skcnpeccud I'€HOB B
OCHOBHBIC  NPUHIMIIBI | yyyanioTdecKoit
SMUTE€HUTHYECKUX KIIETKE.
MIPOLIECCOB.
Tewmsl: NeNe 7.1 —7.4.
ITpumepst 12 Konnmoxsuym IK-1
Paznen 8. Moneky- | yenonpsopanns VeTHBIN n0OKIa MK 1.1
JSIpHO-OMOJIOrHYeCcKHe COBPEMEHHBIX UK k1.2
METObL U HOAXOMBL B | \ionexynapHo- K x5
3KCIIEPUMEHTANbHOM o ———
Ouosoruu § METOJIOB B
SYKapHOTHHCCKO 3KCIIEPHMEHTAIBHOMN
KJICTKH. OUOIOTUK
Tembi: NeNe 8.1 — 8.7. OYKapHOTHICCKON
KIIETKH.

4.3.2. Hepeqeﬂb TEM (BOIIpOCOB), BBIHOCUMBIX HA CAMOCTOATEJIBbHOC U3YUYCHHE CTYACHTAMHU

B pPaMKax camocTosTebHoi padorsl (CPC)

Ne i/ Tema 3anaHue dopmupyemasn NAK
KOMIeTeHIAS
Tewma 8.1. Ilonumepasnas | U3yunts  TeopeTHdecKui IK-1 WK nx 1.1
nerHas peaknuys (ITLP) MarepHall 10 BOIPOCAM: HIIK k1.2
«lTonumepaszHas  uenHas WK k13

peaxrus (ITP): mpunImm,
KOMIIOHEHTBl W TIPOJYKTHI
peakmuu. OCHOBHBIEC 3TaITbl
u X napameTphl.
Paznosupnoctn TP wu




MPAKTHYECKOE
MIPUMEHEHUE.
IToaroroBuTs YCTHBIH
JIOKJIAJ] IO TEME.

Tema 8.2.
Cexsennposanne JJHK
o metoy Canrepa

M3yunts  TeopeTHYEeCKH
MaTepHra Mo BOIpocam:
«CexBenuponanue JJHK mo
MeTony CoHrepa: NpUHIIMII,
KOMIIOHEHTBI H TIPOIYKTHI
peakuuu.  Knaccuueckas
cxema aHalm3a u
COBpEMEHHAsl pean3anysl.
OrpanndeHus METOoaa».
IToaroroBuTh YCTHBII
JIOKJIaJ] 110 TEME.

I1K-1

HIIK nx 1.1
HIIK k1.2
WK nx 13

Tema 8.3 ITHK-
LITPUXKOJUPOBAHUE.

W3yunts  TeopeTHYECKHU
Marepua 1o Bonpocam:
«JIHK-
LITPUXKOAUPOBAHUE.
Hcnonp3oBanue B
reHeTHYeCKOi
UACHTU(UKALIUT BHJIOB.
I'eneTnueckas 0a3a TaHHBIX
BOLD». IToaroroBuThH
YCTHBIN JOKJIAJ] 110 TEME.

I1K-1

HIIK nx 1.1
HIIK k1.2
WK k13

Tema 8.4 MeTonl
(hparMeHTHOTO aHaIN3a
JIHK.

M3yunts  TeopeThyeckuit
MaTepHal 1o BOIpocaMm:
«Metoapl  parMeHTHOTO
amammza JIHK wu  wux
MPaKTHIECKOe
[IPUMEHEHUE. JHK-
JAKTUIIOCKOTIHSD.
IToaroroButs YCTHBIN
JIOKJIaJl IO TeMeE.

I1K-1

HIK nx 1.1
HIK nx 1.2
WK k13

Tema 8.5 Metoast
CEKBEHUPOBaHUS
HYKJICHHOBBIX KHCIIOT
HOBOTO ITOKOJIEHHS.

N3yunuts  TeOpeTHYECKUU
Marepual 1o Borpocam:

«MeTtoapl CeKBEHUPOBAHUS
HYKJICMHOBBIX KHUCJIOT
HOBOT'O MOKOJICHHUS.
OCHOBHBIE MOAXOABIL:
MPEUMYIIECTBA u
orpaHuyeHusi. ['eHoMHbIE
OuOIMOTEKH u ux
nonyuyeHue». [loaroroButh
YCTHBIN JJOKJIa]] 110 TEME.

IK-1

UK nx 1.1
UK nx 12
UK nx 13

Tema 8.6 «I[IpuHIHTIBI
PEKOMOMHAHTHBIX
TEXHOJIOTUI

N3yunuts  TEOpEeTHUECKUN
MaTepHual Mo BOMPOCaM:
«[IpuHLIUTIBI
PEKOMOMHAHTHBIX
TEXHOJIOTUN. PecTpuxTasbl.
JlurupoBanue.  BekTopsl
nns kinoHupoBanus JIHK.
Golden Gate u Oe3nurasnoe
BHBI KJIIOHUPOBAHUSD.
IToaroroBurs YCTHBIN
JIOKJIaJ 110 TEME.

IK-1

WK k11
HIK nx 1.2
WK nx 13

Tema 8.7 «/Ipyrue

W3yunte  TEopeTHUEeCcKHUil

I1K-1

HIK nx 11




COBPEMEHHBIE MaTtepHa 1o Bonpocam: WK k1.2
MOJIEKYJISIPHO- «dpyrue COBpPEMEHHbBIE UK nk 13
OHMOJIOTMYECKUE METOMIbD» | MOJICKYJISIPHO-
OHMOJIOTHYECKHUE METOMBI B
AKCIIEPUMEHTATBHOU
Omooruu
3YKAPUOTUYECKON KIETKH).
IloaroroBuTh YCTHBII
JIOKJIaJ1 10 TEME.

4.4. MeToan4yeckue yKa3aHusl M0 OPraHU3aIUU CAMOCTOSITEIbHON Pad0ThI CTYIEeHTOB

CamocrosTenbHas paboTa CTYIEHTOB SIBJISIETCS COCTAaBHOM YacThl0 Y4eOHOIrO Ipolecca H
npecieayeT CIeAyoNne eNn:

* COBEpIICHCTBOBAHWE HABBIKOB CaMOOOpPa30BaTEIbHOW pPAa0OTHI KaKk OCHOBHOTO TMyTH
MOBBILIECHHUS YPOBHS 00pa30BaHUs;

* yriuyOJieHue U pacuIMpeHne 3HaHUH M0 MPEIMETY.

Jiss opraHu3ali CaMOCTOSITENIFHOW paboThl 1Mo auctuiuinae «MosekymspHas Ouosorus
KJIETKM» MCIIOJIb3YIOTCS Cieaytolue GopMbl caMOCTOATENbHON yueOHOH paboThl:

* HW3YyYEHHE MATEPUANA, U3JI0KEHHOTO B JICKIIHSX;

* U3YYEHHE U aHAJIU3 PEKOMEHI0BaHHOU JIUTEPaTYpPHI;

*  CaMOCTOSITENIbHBIN MMOUCK, U3yUEHHE U aHAJIU3 JIUTEPATYphl IO JUCHUILIMHE, HE YKa3aHHBIN B
CIIMCKE PEKOMEH0BAHHOM JINTEPATYPHI;

* CAaMOCTOSITEIbHOE M3y4eHHE Y4eOHOro MaTepuana, HpPeJyCMOTPEHHOro paboueit
IIPOrpaMMOii, HO HE U3JI0KEHHOTO B JIEKIIHSX;

[TonroroBka K MpakTUYECKOMY 3aHSATUIO COCTOUT B TEOPETHUUECKOM MOArOTOBKE U BBIOJIHEHUN
MPAaKTUYECKHX 3a/laHuil (pelIeHne 3a/1a4, OTBEThI Ha BOIIPOCH! U T.J1.):

* IOJrOTOBKA K KOJUIOKBUYMY;

* IOJArOTOBKA YCTHBIX JOKJIAJOB.

Pexomernoayuu no noocomoske ycmnoz2o 0okiaoa

Yemuoui 0oknao mpencraBisier coOOM KpaTKUM aHATUTHYECKHM 0030p MHUHUMYM OJHOTO
UCCIIEIOBaHMs B 00JIaCTH SKCIEPUMEHTAIbHOMN KiIeTouHOM Onosoruu. MccnenoBanue, BoIOpaHHOE AJIst
0030pa, JAOKHO OBITh ONMYOJIMKOBAHO Ha AHTJIMHCKOM SI3bIKE B PELIEH3UPYEMBIX MEKIYHApOJIHBIX
U3JIaHUAX HE paHee, ueM 3a nocueanue 10 ner. CTyneHT caMOCTOSTENbHO MPOU3BOIUT OUCK CTAThH,
[0 KOTOpOH OyneT MpOBOAMTH aHATUTHUYECKUH 0030p, C HMCIOJIB30BAaHUEM JOCTYIHBIX 0a3 JaHHBIX
HAyYHOH JUTEpaTypbl M TIOMCKOBBIX cHcTeM. CTaThs JOJDKHA COOTBETCTBOBATH OJHOW W3
PEKOMEHyeMbIX TeM YCTHBIX JOKJIaI0B M 0Jj00peHa npenojaBareieM TUCHMILIMHLL. [Ipu moaroroske
JOKJIaia CTYACHT AOMOJHHUTEIBHO MOXET HCIOJIh30BaTh YUEOHYIO, CICIUAIBHYI0O W CIPABOYHYIO
JUTEpaTypy, Hay4HbIE CTaThU B POCCUHCKUX M MEXKIAYHApOIHBIX M3AaHUAX. JloKiaa mpeacTaBisercs
nepes; ayauTOpHel, BKIIIOYAIONICH IperoaaBaTeNs AWCIUIUIMHBL W CTYACHTOB. PexomeHmyemas
MIPOJOIKUTEIBHOCTh YCTHOTO BBICTYIUICHHMs CTyAeHTa — 15-20 MuHYT, mociie KOTOpOro CieayroT
BOIPOCHI ayTUTOPUH, HA KOTOPbIE JOKJIAJIUHUK J0JDKEH 1aTh MCUEPIIBIBAOLINE OTBETHI. JloKiIa NOmKeH
COIIPOBOKAATHCS HAIJISIIHBIM MIPECTaBICHUEM KPaTKOIro coaepkKaHus pedepara B BUJE MPE3ECHTALINY,
BBIMIOJIHEHHONH C WCIOJh30BAaHUEM KOMITBIOTEPHBIX MporpamMm. PeKoMeHmyeTcsi Ui IOATOTOBKH
MPEe3eHTAIlMM UCMOJIb30BaTh mnporpamMmmy Microsoft PowerPoint. 3amaueil noknaza B BUAE YCTHOTO
BBICTYIJICHHUS SIBJISIETCSl TIOJMYYCHHS TEPBHUYHBIX HABBIKOB HAayYHO-HCCIIEAOBATEIILCKON pPadOTHI,
3aKpeIUieHue 3HAaHWM, MOJYYEeHHBIX MPHU HM3YyYCHUH TEOPETHUECKOro Kypca, IMOJY4YCHHE HAaBBIKOB
CaMOCTOSITENTFHOTO HM3YYEHHUS MEXKIYHApPOJHBIX HCTOYHHKOB COBPEMEHHOW JHTEpaTyphl, YMEHUH
KpaTKO M HAarJISJHO MPEICTaBIATh Pe3ybTaThl MCCIEIOBaHUS, (OPMUPOBAHME HABBIKOB U yYMEHUI
BeJICHUsI HaydHOW auckyccuu. OIEHKa JOKJIala OCYIIECTBISIETCS B COOTBETCTBHE CO CIIEAYIOIIUMHU



KpUTCPUAMU: YCTKOCTb H3JIOKCHUA OCHOBHBLIX 3JICMCHTOB BBIGpaHHOFO HAy4YHOI'0 HCCIICIOBAHUA,
IIOHMMAaHUC I/13y‘IaGMOI‘/'I HpO6JICMBI U MCTOAOJIOIMHM HAYYHOI'O HCCICOAOBAHUsS; YMCHHUC BBIABIIATH
CHJIBHBIC CTOPOHBI U HCJOCTATKH U3JIOKCHHBIX B CTATHE TGOpI/Iﬁ " UCITIOJIB30BaHHBIX MCTOJOJIOTHYCCKHUX
IoAXO0J0B, BJIIaACHHUC HpO(beCCHOHaHBHOfI TepMHHOHOFHCﬁ; YMCHHC OTBCUYATH HAa BOIIPOCHI ayAUTOPHU.

4.5 IlpuMepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)
KypcoBblie paboTbl HE IPEyCMOTPEHbI YU€OHBIM IIJIAHOM.

V. YYUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) nepevyeHb JUTEPATYPbI

1. Yenmnos, FOpwuii CepreeBuu. Beenenue B kinerounyto Ouonoruto [Tekcr] : yuebd. mns yH-TOB,
obyuarontuxcs mo Hanpasil. 510600 "buonorusa" u 6uonornueckum cret. / FO. C. Uennos. - 4-¢
u3J., nepepad. u AoI., crep. u3d. - M. : Anbsac, 2015. - 494 c. : wi., 8 n. uB. uin. ; 22 cMm. -
bubmumorp.: c. 487. - ISBN 978-5-91872-080-6 (30 5k3.).+

2. Konnues, Anekcanap Cepreesud. MonekyispHast 6uomnorus [Tekct] : yuel. 1 cTya. By30B /
A. C. Konnues, I'. A. CeBacTbsiHOBA. - 2-¢ U31., uctp. - M. : Akanemus, 2005. - 398 c. : ui. ; 21
cM. - bubmmorp.: ¢. 393-395. - ISBN 5-7695-1965-7 (59 7k3.).+

3. Yuncon, K. IlpuHUMNIBI U METOAbl OMOXUMUU U MOJICKYJISIPHON OHOJOTHU [DIEKTPOHHBIN
pecypc] / K. Yuncon, JIx Youkep. - 2-¢ uza. - M : bunom. Jlaboparopus 3Hanuii, 2015. - 855 c.
- (Meroap! B Ouonorun). - Pexxum nocryna: 3bC "UznatensctBo "Jlanp". - Heorpanuy. qoctym.
- ISBN 978-5-9963-2877-2.+

4. Pa3un, Cepreit BaanumupoBuu. XpomMaTuH: ynakoBaHHBIM reHoM [DnekTpoHHbIH pecype] / C.
B. Pa3un, A. A. beictpuukuii. - Mocksa : JJabopatopust 3Hanuii (panee "BMTHOM. Jlaboparopust
3Hanmii"), 2015. - 176 c., [8] n. un. c., [8] m. un. : wi ; 22 cm. - Pexxum gocryma: ObC
"UznatenberBo "Jlane". - Heorpanuy. gocrym. - ISBN 978-5-9963-2950-2.+

5. @amnep, xepansn M. MonekynsipHas Ouoniorus kiaetku [TekcT] : pykoBoACTBO uid Bpaueit /
. M. ®annep, /1. Hlwinc ; mep. ¢ aara. WM. b. 36apckoro. - M. : bunowm, 2016. - 256 c. : wi. ; 26
cm. - ITep. u3a. : Molecular Basis of Medical Gell Biology / G. M. Fuller. - Stamford, 1998. —
ISBN 978-5-9518-0436-5 (6 9k3.).+

0) nepuogUYecKHre U3TAHUS
B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoTok

F) 0a3nbl AAHHbIX, m{(])opMalmomlo-cnpanoqﬂme H IMTOUCKOBbIC CUCTEMBI

1. https://www.ncbi.nlm.nih.gov — Be6-caiit HanmonanbHOro IeHTpa OHOTEXHOJIOTHYECKON
unpopmanuu CIIA (NCBI), koropslii npenocrapisieT OecIIaTHBIA JOCTYN K pa3IMYHbBIM 0Oa3zam
JAHHBIX, BKJItOYast 0a3bl JAHHBIX, COJIEPIKAINE Pa3IMUHbIE TUITbI TeHETUYECKUX JaHHbIX, 0a3bl JaHHBIX
aHHOTalMP NyONuKauui OMOMEIUIIMHCKOM U 00IIe0MOJOrHYecKOd HANpaBIE€HHOCTH; COJEPKUT
MOMYJISIPHBIE IPUIIOKEHHUS U MHCTPYMEHTHI OMOMH(POPMALIMOHHOTO aHAIIN3A.

2. https://lwww.ncbi.nlm.nih.gov/genbank/ — TreHerwyeckas ©Oa3a maHHBIX GenBank
HammonaneHoro nentpa OuotexHoiornyeckoid uHdpopmanuun CIHA (NCBI), kotopas comepxut
OOIIEOCTYIHYI0O AaHHOTHPOBAaHHYIO KOJUIEKLMIO BCEX HYKJIEOTHIHBIX IOCIIEIO0BAaTEIbHOCTEH
3aKOJAMPOBAHHBIX B HUX MOCIIEIOBATEIBHOCTEH OEIIKOB.

3. http://www.boldsystems.org - oGmaynas maargopma JUIS XpaHEHHS M aHajIM3a
reHetnueckux JaHHbiXx 1o JIHK-mrpuxkonupoBanus, paspaboranHas LleHTpoM TIeHOMUKH
oumopazHooOpazusi (Kanama). CocTouT #3 4YeTHIpeX OCHOBHBIX MOJYJICH: TOpTajia JIaHHBIX,



oOpazoBaTenpHOro noprana, peecrtpa BIN (nnentudukanuonnsie Homepa JJIHK-mTpuxkoaupoBanus) u
WHCTPYMEHTAPHS Ut cOOpa U aHaIHM3a JaHHbIX.

4. http://lwww.ebi.ac.uk — BeG-caiit EBpomneiickoro mHcTHTyTa OnomHpopmarnku (EMBL-
EBI), KkoTopwlii mnpeaocTaBisieT OeCIIaTHBIA JOCTYN K TOMYJISPHBIM  TMPUJIOKCHUSIM IS
OMOMH(pOPMAIIIOHHOTO aHaJM3a HYKJICOTUIHBIX M OCIKOBBIX MOCIIE0BATEIBHOCTEH, IIOMCKA JaHHBIX C
MOITHBIMH BO3MOXKHOCTSIMHU TIEPEKPECTHBIX CCHUIOK.

5. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB HykineotunoB (ENA), apxuBHas
reHeTudeckas 0Oa3a maHHbIX EBpomeilickoro mHctutyta OmomHdopmatuku (EMBL-EBI), kotopas
COJICP)KUT MCUYEPIBIBAIONIYI0 HH()OPMALIUIO O MOCIIEAOBATEIbHOCTH HYKJICOTHIOB B MHUpE, BKIFOYAs
JTaHHbIE O HEOOpaOOTAaHHBIX MOCIEIOBATEIBHOCTIX, WHPOPMALHIO O cOOpKax M (DYHKIIMOHAIBHBIC
AHHOTAIHH.

6. http://ensemblgenomes.org — Ensembl, coBMecTHBI# HaydHBIi TpOEKT EBporeiickoro
uHctutyra OnomHpopmatuku u WHcturyra CeHrepa, KOTOPBI MpPEIOCTABISECT WHTETPUPOBAHHBIHN
JOCTYH K 0a3aM JIaHHBIX, KACAIOIIMXCS CTPOSHHSI TCHOMOB Pa3JIMYHBIX OPTaHU3MOB.

7. http://www.ddbj.nig.ac.jp/ — Snonckas 6a3a mganubsix JJTHK DDBJ, kotopas coumepxur
UHPOPMAIIMIO O HYKICOTUIHBIX IOCIEI0BATEIBHOCTIX, OTHOCSIIMXCS K pa3jIMYHbIM T€HaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3sanas TekcroBas 6a3a manHbsix PubMed,
cojiepiKamiasi [UTAThl, aHHOTALUK M CCHUIKM Ha TIOJHBIC TEKCThI MyOJIMKAIMi OMOMEIUIIMHCKON |
00I1Ie0MOIOrMYECKON HAIpaBIeHHOCTH HaloHaIbHOTO IIeHTpa OMOTEXHOJOTHUYECKOW UH(OPMALUU
CHIA (NCBI).

9. https://www.sciencedirect.com — 06a3a JaHHBIX AHIJION3BIYHOW HAYYHOH MEPHOAUKU
ScienceDirect m3narenbctBa Elsevier, mpenocraBisieT OecCIUIaTHBIM JOCTYN K aHHOTALUSIM BCEX
nyONMKanui, coaepkamuxcs B 0ase, u k 6osee 1,2 MITH. TIOJHBIX TEKCTOB CTaTeH.

10. http://elibrary.ru/defaultx.asp - wHayuHas SJCKTpOHHas OWONMOTEKA, KPYITHEHIIHH
poccuiickuii MHQOPMAMOHHBIN TOpTall B 00JaCTH HAYKH, TEXHOJIOTHH, METUIIMHBI U 00Opa30BaHus,
coJieprKaruii pedeparhl U MOJHBIC TEKCTH HAYYHBIX CTATEH M IMyOJUKALIUN.

11. https://cyberleninka.ru — poccuiickas Hayunas snekTponHas 6ubnnoreka «KndepJleHnHKay.

12. https://www.researchgate.net — OecmatHas couuanbHas ceth ResearchGate s
COTPY/ZIHUYECTBA YUEHBIX BCEX HAYYHBIX IUCIHUIUIMH, BKIIOYACT TAKUE CETEBBIC MPHIIOKEHHS, KaK
CEMaHTHUYECKUIl TIOUCK, COBMECTHOE HCIIOJIb30BaHUE (PAiIOB, OOMEH MyOJIUKAIMAMHI, TEMATHICCKUE
(bOpyMBI, METOTOJIOTHYECKHE TUCKYCCHU M TaK Jlaiee.

13. http://molbiol.ru - HeiiTpanbHas pycCKOsS3bIUHAS ~ TEPPUTOPHS. AL TEX, KTO
npodecCHOHaIBHO CBSA3aH ¢ OMONOTHEH MM MOJIEKYISIpHON OnoJorHeii.

14. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru

15. Undopmammonnas cucrtema «EIMHOE OKHO JocTynma K 0Opa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru)

16. DBC «(FOPAMT». Azmpec nocryna: https://www.biblio-online.ru/

17. Ob Uznarensckoro neHTpa «Akagemusi». Aapec noctyma: http://www.academia-moscow.ru

18. http://lwww.fptl.ru/biblioteka/biotehnologiya.htmi

19. http://www.medbook.net.ru/010512.shtml

20. Coro3 oOpa3oBaTesbHBIX caliTOB - EcTecTBeHHBIE HAYKH

21. http://tusearch.blogspot.com - [Touck 3JIeKTPOHHBIX KHHUT, MyOaHKanui, 3akoHoB, [OCToB
Ha caiiTaX HaAy4HBIX HJIEKTPOHHBIX OMOIHNOTEK.

22. Google Scholar —TTorckoBast cicTema 1Mo HaydHOU JIUTEPATYPE.

23. Science Research Portal - Hayunas mouwckoBas cucTeMa, OCYIIECTBISIONIAS
MOJIHOTEKCTOBBIN MOKCK B JKypHaJaxX MHOTMX KPYIHBIX HAyYHBIX M3JaTeNIbCTB, TakuX Kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u np. Uier crtatbu U JOKYMEHTBI B OTKPBITBIX HayYHBIX
6aszax manubix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.



VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

6.1 YuedoHo-1a00paTopHOEe 000py/10BaHNE

* Ayautopus AJi1 NPOBEICHUS 3aHATUI JIEKUMOHHOrO THMHa. AynuTopus oOopyaoBaHa:
crenuanTu3upoBaHHol (yueOHOI) mMebenpio Ha 12 MocajioyHBIX MecT; 00OpyIOoBaHA TEXHUYECKUMU
cpenctBamu o0yuenus: IIpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas MenoBas,
maruuTHas, Jlaboparopusi opran xumun - lllkad BeITSDKHON AD-221"- 2 mmr., Xumudeckuil mkad
(cremnax) -1 mr., JIaGopaTOpHBIN CTOJ C BBIKATHBIMH TyMOaMu — 5 IIT., XOJOAWIBHUK «MHUHCK) -
2mT., Anmapar ajis BepTHUKaJIbHOTO 3ekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 mr.,
Boaemerp BY-15 — 1 mr., Hdesunrerpatop Y-20 — 1 mt., VI3MepuTenb MOHHBIX COMPOTHUBICHUMN
(mmmenanca) - 1 mr.,, Mcrounmk mwranus s dnekrpodopesa "Dmpd" — 1 mr., Ocummiorpad
yHUBepcainbHbIN aByxiydeBor C-55 — 1 mr., Tepmoctat TC-80 — 1 mr., llentpudyra MIIB-310 — 1,
Bechl aHanmtHaeckue HR-200 — 1 mr., Becsr mabopatopusie OHAUS — 2 mrT., peppakromerp NPD
454b2M — 1 mt., pedppakromerp YPII — 1 mr., porosnekrpokanopumerp KF 77 — 1mT., nentpudyra
naboparopuas OIIK-8 — 1 wr., nentpudyra madop-s, MequuH-s, HactonbHas [[JIa 16 ¢ Mukpomnporec-
HOM cucremoil ympaBn — 1 mrT., cnektpodoromerp CD-2000, depmentep Minifors Speco
OakTepuanbHblil — 1mT., Tepmoctatr WB4MS BonHbIi /c iepemernnBanuem/ - 1 . repmoctar TC-1/80
CITY — 1 wr., coyxaimumu JUisi TpeacTaBieHust yueOHoi uHpopManuu OOJBIION ayTuTOPUU I10
mucuuiuimHe  «MolekynsapHas —~— OMOJIOTHS  KJIETKW».  Y4eOHO-HArJSIIHBIMHA — TTOCOOMSIMH,
o0ecreyrBaOIIMH TEMAaTHUECKUE WIITIOCTPALMHU [0 TUCHUITIMHE «MolieKysapHas OMOIOTHs KIETKI»:
Mpe3eHTalMM B KOJIMYECTBE S5 MIT.

e Ayautopusi i1 IPOBEACHUS 3aHATHI MPaKTUYECKOrO THMAa. AyIuTOopus 0o0OpyAOBaHA:
crienuaIn3upoBaHHol (yueOHoi) Mebenbio Ha 12 mocaloyHBIX MECT; 000pyJOoBaHA TEXHUYECKUMHU
cpenctBamu ooyuenus: [Ipoexktop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
marauTHast, Jlaboparopusi opran xumun - Illkad BeITSDKHON AD-221"- 2 mmT., XumMudeckuil mkad
(crennax) -1 mr., JlabopaTOpHBII CTON C BHIKATHBIMH TyMOaMH — 5 1IT., XOJOJMIbHUK «MUHCK» -
2mT., Anmapar ajs BEpTHKaIbHOTO 3ekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 m.,
Bonemerp BY-15 — 1 wr., [desunrerpatop YA-20 — 1 mrt., M3MepuTens MOHHBIX CONpPOTHUBICHUN
(mmmenanca) - 1 mr., Mcrounmk mwranus i dekrpodopesa "Dnpd" — 1 mr., Ocummutorpad
yHUBepcaibHbIi aByxiydeBoit C-55 — 1 mt., Tepmocrar TC-80 — 1 mt., Lentpudyra K-24 — 1 mr.,
Hentpudyra MIIB-310 — 1 mr. coy)amumu Ui TpeACTaBIeHUsT yaeOHOH mH(opMaru O0bIIoi
ayJAMTOPUH 1O AUCHUIIIMHE «MoeKysipHas OMOJIOTUS KIETKUY.

*  KowmmnbroTepHbiii kiacc (ydeOHas ayAauTopusi) A TPYNIOBBIX W HMHJIUMBUIYaTbHBIX
KOHCYJIbTAIlMH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHON aTTeCTallud, OPraHU3allluid CaMOCTOSITEIbHON
paboTel. AyauTopusi 00OpyAOBaHa: CIENUaTU3UpPOBaHHON (yueOHOI) mebenpo Ha 20 mocagovHBIX
MECT, JIOCKOH MeJIOBOH; 000pynoBaHa TEXHUYECKUMH cpeacTBaMu oO0ydeHus: CHCTeMHBIH OJ0k
PentiumG850, Mouutop BenQ G252HDA-1 mt.; Cuctemusiii 610kAthlon 2 X2 250, Monutop BenQ
G252HDA — 8 mt.; Cuctemnsiit 610k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOI0K
IRU T2105P — 2 mr.; Cuctemnsrit 610k Pentium G3250, Morutop BenQG955 — 1 mT.; CucreMHBbIi
6mok Pentium G3250, Monutop BenQ GL2250 — 1 mit.; Cucremsslii 610k Pentium G3250, MonuTop
Samsung T200 HD — 1 mr.; Cucremusiii 610k Pentium G3250, MouuTtop Samsung T190N — 1 mmir.;
Cuctemnslii 6510k Pentium G3250, Monutop Samsung 740N — 1 mrt.; [Ipoextop BenQ MXS503; sxpan
ScreenVtdiaEcot. C HeorpaHWYeHHBIM NOCTYNIOM K ceTh MHTepHeT W oOecredeHueM I0CTyna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpe/ly OpraHU3alny.

* [Tlomemenuss nus XpaHeHHS W NOPOQUIAKTHYECKOTO  OOCIYKHUBaHHUS  y4eOHOTO
obopynoBanusi. Aynmutopusi 000pyIOBaHa: CIEUATM3UPOBAHHON MeOeNbio Ha 8 MOCaI0YHbBIX MECT;
Britsokuol mikad — 1mt., Jlamunapnsiii mikad — 2 mr., Tepmoctat TC-80 — 2 mrr., JTaGopaTtopHsIii cTOI
MeTajuIndeckuii — 3 mrt., JIabopaTopHbIi CTON ¢ PE3MHOBOW MOBEPXHOCTHIO — 2 IIT., XOJIOAWIBHUK
«AtnmanT» — lmr. Mukpockon MOHOKYJISIpHBIM — 8 T, Mukpockon "buonam"-1 mr., Crepunusarop
naposoit BK-75 IIT "T3MOMW" — luir., [lunerka apromaruueckas Jlennuner 0,5-10 m"-1 ., [lunerka-
nozarop"-1 mTt., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [Ipoektop Osepxea"-1 miT.,



ITpoextop View Sonic"-1 mr., [Ipoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 mr., ITpuntep
Brother -1 mir., IIpuarep Canon -1 miT.

6.2. [IporpamMHoe obecrieuenne

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10 Education
32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1 32/64-bit
(English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without Hyper-V with
SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) - Microsoft Imagine,
Access 2010 32/64-bit (Russian) - Microsoft Imagine). JJorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crannaptabiid Russian Edition. 250-499. ®opyc
Kontpakr Ne04-114-16 ot 14n056pst 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0s16ps 20161
JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuuensun Microsoft 41059241.

Office 365 mpodeccronanbhblii TWIOC I ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue H JIeKTPOHHBbIE CPeICTBA
[Ipe3enTanmu no BceM TemMaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

I[J'ISI OCBOCHUA AUCIUITIIINHBI «MOJIGKyJ'ISIpHaSI 6I/IOJ'IOFI/I$I KJICTKU» IMPHUMCEHAIOTCA CJICAYIOIIUC
o0pa3oBaTeNbHbIE TEXHOIOTHH:

1. Ungopmayuonnas nexyus. Jlexuuss — 3T0 CKaTO€ W3IOKEHHE OCHOBHBIX HAYYHBIX
bakToB, yTO SABNSAETCS 0a30il ISl aHanMHM3a PaCcCYXICHUU, OIEHOK.

2. Jlexyus-euzyanuzayus. B XoJe JIEKIUU CTYIEHT MPEOOPa30BBIBAET YCTHYIO U THCHMEHHYIO
uH(pOpMaLIMI0O B BU3YalbHYIO (GOpMY, BBIACNSAS MPH 3TOM Haunboyiee 3HaYMMbIe U CYLIECTBEHHBIE
snemeHTEl. Ha JICKIMH UCITOJIBb3YIOTCA CXEMbI, pUCYHKH, YCPTCIKU, CH&fII[LI-HpGSGHTaHHH, K IIOATOTOBKE
KOTOpBIX TMpHBIEKAaOTCs oOyuatomnuecs. [IpoBeneHune JEKIMU TPOBOAUTCS B BHJE CBI3HOTO
PA3BEPHYTOr0 KOMMCHTHUPOBAHUA ITOATOTOBJICHHBIX HAl'JIAAHBIX IOCOOMIA.

3. [Ilpobnemnasn nexyus. B xone mpoOIeMHON JEKIIMH 3HAHUS BBOJSTCS KaK «HEU3BECTHOE,
KOTOpOE HEOOXOIMMO «OTKPBITHY». [IpoOieMHasi JIKIUMS HAYMHACTCS C BOMPOCOB, C TOCTAHOBKHU
mpoOJIeMbI, KOTOPYIO B XOJ€ M3JI0XKEHHUS MaTepuaia HeoOXoauMo pemuTh. [lpu 3ToM BelABUTaeMas
npo0JeMa He UMEET OJTHOTUITHOTO PEIIEHHUS, TOTOBOM CXeMbI HEeT. JJaHHBIN TUIT JIEKITUU CTPOUTCS TAKHUM
o0pa3oMm, 4TO JeSTEIbHOCTh CTYACHTAa IO €€ YCBOCHHIO NPUOIMKACTCS K TIOMCKOBOM,
UCCIIeIOBATENBLCKOM. B X0/1€ JeKIIMU MPOUCXOAUT AUATIOT TIPEToAaBaTens U CTYICHTOB.

4. Jlexyus-6eceoa. Ilpeanonaraet HETIOCPEJCTBEHHBIM KOHTAKT TperojaBareis ¢
aymutopueil. IlpeumyiiecTBo Jekiuu-Oeceabl COCTOMT B TOM, YTO OHA IO3BOJSET MPUBIIEKATH
BHUMAaHHEC CTYJICHTOB K HanOoJIee BayKHBIM BOmpocaM TEMBI, OINPCACIIATh COACPKAHHUEC W TEMII
W3IIOKEHUsT y4eOHOTO MaTepuaia ¢ y4eToM OCOOEHHOCTEH CTYIEHTOB.

5. Jlexyua c pazbopom komkpemmuou cumyayuu. B Xone JeKIMM KOHKPETHas CHUTyalus
W3JIaraeTcs YCTHO WJIM B BUJE KPATKOTO AuaduibMa, BHAE03amucH U T. M. CTYAEHTHl COBMECTHO
AHATM3UPYIOT U O0CYKIAIOT MPEACTABICHHBIA MaTepHal.

6. [Ilpaxmuueckue 3aHamus — 3TO 3aHITHE, IPOBOJAUMOE MO/ PYKOBOJICTBOM IpeToaBaTelis B
yueOHOM ayIUTOpUHU, HAPABIEHHOE Ha YIIIyOJIeHHE HAyYHO-TEOPETUYECKUX 3HAHUW U OBJIAJCHHE
OIpeJICIEHHBIMU METOJAMH CaMOCTOSITEIbHON paboThl, KOTOpoe (OPMHUPYET MPAKTHUECKUE YMEHHUS.
OpnHoit U3 (GopM MPAKTUYECKUX 3aHATHUH B BY3€ SBIISICTCS CEMHHAp.

7. Konnoxeuymuvl — B yueOHOTO 3aHATHSA, TIPOBOJAUMOTO C IENBIO MMPOBEPKH U OLEHUBAHUS
3HaHUW ydanuxcs. KoJulokBUyM MOXKET MpOBOAUTHCS B (popmMe HMHAMBHUIYaTbHON Oecelsl
MpernojaBaTelis co CTYIEHTOM WJIM KaK MacCcOBBIi ompoc. B xo/e rpynmoBoro o0CyKIAeHHS CTYISHTHI



y4aTcsi BBICKA3bIBaTh CBOIO TOYKY 3pPEHUS IO OMPEICIIEHHOMY BOIPOCY, 3alIUIIATh CBOE MHEHHE,
MIPUMEHSIS] 3HAHUS, TIOJTyYCHHBIC HA 3aHATHIX 110 TIpeJMETY. B X0/1e KOJUIOKBUYyMa TaKkKe TPOBEPSIOTCS
pedepartsl, qpyrue mucbMeHHbIE paboTHI CTYIEHTOB, POBOIUTCS 3aCIyIIMBAHUE JOKIIA/I0B.

8. Camocmosmenvnas paboma cmyoenmos (cM. 1. 4.4).

9. Hucmanyuonnvie obpaszosamenbHvle MEeXHONI0UU. [on JTUCTAHIIMOHHBIMU
00pa3oBaTEIFHBIMU TEXHOJIOTHSAMHU TIOHUMAIOTCS 00pa30BaTelIbHBIC TEXHOJOTHHU, pEalln3yeMble B
OCHOBHOM C TMpPUMEHEHHEM WH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceredd. [Ipum  ocBoeHHMn
JUCIUTUTAHBIL «MOJIEKyIIsIpHast OHOJIOTHS KJICTKHY HCIIOB3YIOTCS CIIEIYIONNE TEXHOIOTHU:

* Keuicogas mexHono2uss — (opMa JIUCTAaHUUMOHHOTO OOyY€HHs, OCHOBaHHas Ha
NPEJOCTaBICHUN  OOyJaromuMcs WHGOPMAIMOHHBIX ~ 00pa3oBaTeNbHBIX PECYpPCOB B BHJIE
CIELUAIN3UPOBAHHBIX HAOOPOB Y4eOHO-METOAMYECKHX KOMILJIEKCOB C HMCIOJIb30BAaHUEM Pa3IIMUHBIX
BHJIOB HOCHUTENCH HHpOpMannu (KEHCoB);

*  UHMepHem-MexHOI02uUs — CTI0CO0 TMCTAaHIIMOHHOMN Nepeaadn nHpOopMaIiy, OCHOBAHHBIH Ha
UCTIOJB30BaHUU TJOOATBHBIX M JIOKAJBHBIX KOMIIBIOTEPHBIX CETeH JUIsi OoOecredeHus: JocTyma
o0yyaromuxcs K “H(OPMAIMOHHBIM 00pa30BaTeIbHBIM pecypcaM U Uit JOPMHPOBAHUS COBOKYITHOCTH
METOAMYECKUX, OPraHU3AIMOHHBIX, TEXHHYECKUX M MPOrPAMMHBIX CPEICTB PeaM3alliy U YIPaBICHUS
y4eOHBIM TMPOIECCOM HE3aBHCMMO OT MecTa HaxOXACHUs ero cyObekToB. Mcmomp3yercs
O6pazoBarenbHbiii moptan UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPUAJIBI JISA TEKYIIEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTAILIUA

Ouenounvie mamepuanvt 011 6X00H020 KOHMPOA
Bx0HOTO KOHTPOJISI VISl JAHHOM JUCHIUIUIMHBI HE MIPEyCMOTPEHO.

Ouyenounvle mamepuansl meKyuiezo KOHmMpPOus
OrneHouHBIE MaTEepHAIIbI TEKYIIETO KOHTPOIIs popMuUpyroTcs B coorsetcTBuu ¢ JIHA yHuBepcurera.
B pamkax pucuumninnabl «MonekyssipHas OHONOTHS KIETKW» MCIONB3YIOTCS cleayromue hopMbl
TEKYIIET0 KOHTPOJIS:

*  KOJUIOKBUYM
*  YCTHBIM JOKJIaJ
DoHJI OLIEHOYHBIX CPEACTB BKIIOYALT.
* ($OHJ TECTOBBIX 3aJaHUH IO TUCIUTIIINHE
* TEMAaTHKa U BOIPOCHI K KOJUIOKBUYMaM
*  TEMbI YCTHBIX JOKJIaJ0B
*  BOIIPOCHI U1 MOATOTOBKH K BBIIIOJIHEHUIO TECTOBBIX 3aJaHUN I DK3aMEHA
*  KPUTEPHUH OLICHKH 3HAHUU CTYAECHTOB.

HazHnaueHue OLIEHOYHBIX CPEICTB: BBIABUTH chopmupoBaHHOCTh kommereHuuid [1K-1 (cm. m.
I11). CTynmeHTbl, HE BBINOJHUBIINE TPEOOBAHHS TEKYIIETO KOHTPOJS WM TOJYYHBIIHEC HTOTOBYIO
OLICHKY TEKyIeld YCIEeBaeMOCTH «HE Y/IOBJICTBOPUTENIPHO», CUMUTAETCS MMEIOIIUM TEKYIIYIO
3aJ]0J>KeHHOCTh. O0yJaromuecs, UMEIIINe 3a0/KEHHOCTH, JOJKHBI TMKBUIUPOBATh UX HE MO3/HEE,
4eM 3a HEJEIIO 10 Hadayla IPOMEXYTOYHOHU aTTeCTaluu.

TemaTuka n BOIIPOCHI K KOJVIOKBUYMaM

Konnoxeuym Ne 1 (2 uaca)
«Dopmbl HCU3HUY
1. Omnpenenenue xxu3Hu. OTINYMS KUBBIX CUCTEM OT HEXKUBBIX. KiteTounas Teopusi.
2. Knaccudukanus KICTOYHBIX (JOPM JKU3HU: KIIACCHUECKUE U COBPEMEHHBIE TIPE/ICTABIICHHUS.
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Konnoxeuym Ne 2 (2 uaca)
«Cmpykmypa u c8oticmea HyK1euHOoBbIX KUCTIOM»
CBoiicTBa HYKJIEHMHOBBIX KUCIOT KaK MoauMepoB. CocTaB, CTPOSHHUE U BUJIbI HYKJIEUHOBBIX KUCIIOT.
5’ 1 3’ KOHIIBI.
YpoBuu ynakoBku snepHor [JHK B sykaproTndecknx kieTkax. XpoMaTHH U €r0 BUJIbI.
['MCTOHBI 1 HETUCTOHOBBIE OETTKKM XpOMaTHHA. THITBI KOBAJIEHTHBIX MOJU(DHUKAIMA THCTOHOB M X
(yHKIIMOHATIEHAS POJIb.

Konnoxeuym Ne 3 (2 uaca)

«OcHoHble NPUHYUNBL OP2AHUZAYUU 2eHEMUYeCKOU UHDOPpMAYUU 8 IYKAPUOMUYECKOU KIemKe )
Tunber MeTada3sHbIX XpoMOCOM M HX Mopdosorndeckre ocoOeHHOCTH. [IoHsATHE O KapHOTHIIE.
XPpOMOCOMHBIE YHCIia U HAOOPBhI XpOMOCOM. MOHOIIJIONIHOE U TaIIOUHOE YUCIIa XPOMOCOM.
I'enom sykapuot. Koaupyroiiye 1 HEKOIUPYIOIIHUE 3JIEMEHTHI TEHOMOB SYKAPHUOT.

OCHOBHBIE THUIIOTE3bl MPOUCXOXKICHUSI TE€HOB. ['oMosiormuHble TeHbl. OpPTOJIOTH M MapayiorH.
IIceBnoreusr.

MoOWIIbHBIE TEHETUUECKUE IJIEMEHTHI U UX THIIBI.

Ocnosuble Buabl PHK sykapuot: napopmarnuonssie u Hekoaupyromre PHK.

Konnoxeuym Ne 4 (2 yaca)

«Ilymu peanuzayuu cenemuueckou ungopmayuu 6 knemxe. Yacmo 1»
IlenTpasibHas 1orma MOJIEKYJIIPHON OMOJIOTHM: KIIACCUYECKHE U COBPEMEHHbBIE MPEICTaBICHUS.
Monexynspubeie Mexanu3mbl pertnkanuu JJTHK. OcnoBHble sTansl n yyactHuku npouecca. JJHK-
3aBucumble JIHK-nonumepasbl u nx cBoiicTsa.
OcHOBHBIE 3Tallbl TPAHCKPUIILIMK F€HOB, TpaHckpubupyembix PHK-nonmumepasoii II.
IIpoueccunr MPHK y sykapnoT. AnbTepHAaTUBHBIM CIIAHCHHI, TpaHC-CIulalicuHr. CTpyKTypa
3penoit MPHK sykapuor.

Konnoxeuym Ne 5 (2 uaca)
«llymu peanuzayuu cenemuueckou ungopmayuu 6 knemke. Yacmo 2»
I'enernueckuit xon M ero cpoiictBa. CTaHIapTHBI M anbTepHATHBHBbIE BapuaHThl. Pamku
cuuThIBaHuA. [Ipeanodyrenre KOIOHOB.
MonekynsipHble MexaHu3Mbl TpaHciasiuuu. OCHOBHBIE ATalbl M MEXAaHU3Mbl TPAHCIALUU Y
9yKapuoT. AJbTEPHATUBHBIE «CTAPT» U «CTOM»-KOAOHBI.
CriennanbHble YTH Nepejaul FeHeTUYeCKON HH(pOpMaLIUK B 3yKapuOTHYECKON KIIETKE

Konnoxeuym Ne 6 (2 uaca)

«llospesicoenue u nymu penapayuu HyKieuHOBbIX KUCIOM 8 IYKAPUOMUUECKOU KlemKe
MyTanuu u NOBpeX/IeHNEe HYKJIEHHOBBIX KUCIOT B KJIETKE. DHJIOT€HHBIE U AK30T'€HHbIE IPUUYHUHBI.
Mexanusmsl npsimoii penapanuu JJHK. Penapaunsa JIHK ¢ moMoiipto MeEXaHU3MOB TOMOJIOTHYHON
Y HETOMOJIOTUYHON PEKOMOMHAIUH.

Mexanusmsl penapanyu PHK.
Konnoxeuym Ne 7 (2 uaca)
«llymu pecynayuu sxcnpeccuu 2eHo8 6 3yKapuomuidecKux KiemKkax u OCHO6Hble NPUHYUNbL
INULEHUMUYECKUX NPOYECCO8)
Peryianus skcrpeccuu TeHOB Ha YPOBHE TPAHCKPUINLMU. [{1C- U TpaHCPETYJIATOPHBIE DJIEMEHTHI.
PerynstopHbie TpaHCKpUNIIMOHHBIN (akTopbl. UHCYIATOPEI.
Metumnuposanue JIHK u ero posb B peryisiiiuu 3KCIIPECCUU TEHOB U ITUTE€HETUUECKUX
mpoueccax.
XpOMaTHH-PEMOJICIUPYIOLIHE KOMIUIEKCHl U MOAU(DUKALIMU TUCTOHOB B PETYIIALINN SKCIIPECCUN
T€HOB.
Perynsauus skcnipeccun reHos Ha ypoBHe PHK. PHK-unTepdepenius.



Konnoxeuym Ne 8 (2 uaca)
«MonexynapHno-ouonocuueckue memoowl U NOOX00bl 8 IKCNEPUMEHMANbHOU OUON02UU
IYKAPUOMUYECKOU KIIeMmKU»

1. OOume nmpUHUOMIBI MOIMMEPa3HOH LenHoi peakiuu. HyknenmHoBble kucnotsi-cyoctparsr ITLIP.
Bosmosxno mu nposenenue [P ¢ PHK u mouemy? x/IHK kak cy6cTpar TTLIP.

2. Bungel monmmepad W WX CBOMCTBa: NpPUOMU3UTENBHAs CKOPOCTh pabOThI, MPOIECCUBHOCTS,
TOYHOCTb, BHJBl KATAIUTUYECKUX aKTHUBHOCTEH, OCOOCHHOCTH KOHIIOB CHHTE3HPOBAHHBIX
¢parmentos JIHK.

3. OcHoBubie dtanbl [II[P. TemmepaTypHble U BpEeMEHHBIC YCIIOBHsI KaXIIOTO M3 3TaroB. Pacder
BPEMEHHM JIOHTAlMU, OT KaKUX YCJIOBUI 3aBUCUT BpeMs 3joHranuu. Onpeaenenyue TeMrepaTypbl
OT)KHUTa MPaiiMepOB M OT KAKUX OCHOBHBIX MTAPAMETPOB ITO 3aBUCHUT.

TeMbl YCTHBIX JI0KJIQ/10B

1. Mmsoroo6pa3ue pub03UMOB U UX (PYHKIIUU B SYyKAaPHUOTUUECKHUX KIIETKaX.

2. Pomp PHK-pemmkammm B sykapuotmueckux kietkax u PHK-3aBucumbie PHK-
MOJIMMEPA3BI.

3. OOpartHast TpaHCKpUIIMs B JyKapuoTtudeckux kinerkax u PHK-3aBucumeie JIHK-
MOJIMMEPA3BI.

4. Tenomepasza: CTpyKTypa, IpUHLHUI pabOTHl U PYHKIIMOHAIbHAS POJIb B KJIETKAaX.
TenoMepsl XpOMOCOM U UX POJIb B IPOAOIIKUTEIBHOCTD KU3HU U MPOLECCAX CTAPEHUS.
Ponpb GenkoB 1menTepuHOBOrO KOMIUIEKCA B MO/JIEP/KaHUU JJIMHBI TEIOMED.
PHK-unTepdepeniys u ee posib B peryssiiiMi SKCIPECCUN T€HOB 3yKapHoT.
TpurnaekcHble CTPYKTYpPbl HyKJIEMHOBBIX KHCIIOT U UX POJIb B DYKAPUOTUYECKUX KIIETKAX.
MexaHHu3MBI PETYIISALUN SKCIIPECCUU TEHOB B DYKAPUOTHUYECKUX KIIETKAX.

10 [TonnMepasHas LenHas peakius U ee NPAaKTUUECKOe NPUMEHEHUE B dKCIIEPUMEHTAIBHOM
OMOJIOTUH PYKapHOT.

11. CexBenupoBanue JIHK mno wmerogy CoHrepa u ero npakTHYECKOE IPUMEHEHHE B
AKCIIEPUMEHTATBLHOM OMOJIOTUHU IYKAPHOT.

12. Meronbl CEKBEHHPOBAaHUS HOBOTO TOKOJEHUS W WX TPAKTHYECKOE TNPUMEHEHUE B
HKCHEPUMEHTATBHON OMOJIOrUH HYKapHOT.

13. Metoasl noaroroBku oubanorex JJHK.

14. PexoMOMHAHTHBIE TEXHOJOTMM U MX MPAKTUYECKOE NMPUMEHEHUE B SKCIEPUMEHTAIHHON
OMOJIOTUH PYKAPHOT.

15. Jlpyrue coBpeMEHHbIE MOJIEKYJIIPHO-OMOJIOTHYECKHE METOABl B AKCIEPUMEHTAIbHOM
OMOJIOTUH PYKAPUOTHUECKOUN KIETKHU.

©CoNo O

Ol(eHOQHble mamepuaiibl onsa npomeofcymoquoﬁ ammecmavuu

dopma MpOMEKYTOUHOM aTTecTaluu - 2k3amen. Cuctema oneHok: nsarubamuibHas. OC 3toro Tumna
JOJDKHBI  BBISIBJISITH CTENEHb OCBOEHHUS TEOPETHMYECKUX 3HAHMHW Kak 0a3zy s (QopMUpOBaHUS
KOMIIETEHIIMM, YMEHMS UX MPUMEHATh B CUTYyalUsX, MOJACIMPYIOUMX MNPO(ecCHOHANBHYIO
NeSITeNIbHOCTD, a Takxke copmupoBanHocTh komneTeHuuu [1K-1, 3asBnennsix B m. |11

K sk3aMeHy JOMYyCKaloTCsl CTYACHTHI, BBHIIIOJIHHUBIINE B MOJHOM OOBEME ayAUTOPHYIO HArpy3Ky,
CaMOCTOSITENIbHYIO paboTy, YCHEIIHO CIaBIIME BCE MPEAYCMOTPEHHBIE (POPMBI TEKYLIETr0 KOHTPOJIS.
CryneHTel, HMMEWOIIUE 3aJ0JDKEHHOCTh II0 TEKYIIEMY KOHTPOJIO, JOJDKHBI BBIIOJHUTH BCE
o0s13aTeNIbHbIE BU/BI JESITEIBHOCTH IO Yy4eOHOMY IUIaHY, M TOJBKO 3aTe€M JIOIYCKAarTCs K caaye
9K3aMeHa. JDK3aMeH POBOJUTCA B (hOpMe TeCTHPOBAHHS.

OneHka oTBeTa OCYIIECTBIISIETCS B COOTBETCTBUE CO CIEAYIOUIMMH KPUTEPUAMU: ITOJIHOTA OTBETA
Ha BOIIPOCHI 9K3aMEHALMOHHOT0 OMIIeTa, CTETIEHb BIAJCHNUS MaTepHalioM, U3JI0)KEHHOTO B OCHOBHBIX U
JIOTIOJTHUTEBHBIX UCTOUHUKAX JINTEPATYPhI, CTENIEHb Bia/leHus TPpo(hecCHOHATbHON TEPMUHOIOTHEN 1
MOHATUMHBIM aNapaToM AUCLMILIMHBL; TOJIHOTA OTBETOB HA JONOJHUTENIBHBIE BOIIPOCHI.



Bonpocwt 03 noocomosku Kk 8b1noaHeHUu0 mecmoasvix 3a0anutl OJis SK3aMeHd

1. OcHOBHBIE OTJIMYHSA JKMBBIX CHCTEM OT HEXMBEIX. Kiaccumueckue MMOCTYJIAThI KJIETOYHOMH
TCOpPHUU U COBPCMCHHBIC MTPCACTABJIICHU.

2. Pasznoo6pasue popm xu3HM Ha 3emiie. Heknerounslie GopMbl )KU3HU.

3. Knaccudukanus kineTouHblx (GopM KU3HU: KIACCHUECKUE M COBPEMEHHBIE IMPEICTABIICHUS.
JIByx- 1 TpEXTOMEHHAsl CUCTEMBI OMOJIOTHYECKON KiIacCu(PHUKaAIUH.

4. HykenHOBbIC KACIOTHI K UX BH/IbI. CBOWCTBA HYKJICHHOBBIX KHCIIOT KaK moJiuMepoB. [IpaBia
Yapradda.
5. COCTaB, CTPOCHUC U BUABI HYKIICUHOBBLIX KHCJIOT. q)yHKI_[I/II/I HYKJIICMHOBBIX KHUCJIOT B KJICTKAX.

6. CrpoeHne ¥ BUIBI HYKJICOTHAOB. Hykiieo3uapl. A30THCTBIE OCHOBaHUS. 5° ¥ 3’-KOHIIBI B
CTPOCHHHM HYKJIEMHOBBIX KHUCIOT. MMHOpPHBIE HYKJIEO3HJbl B COCTaBe MPUPOAHBIX HYKJIEHHOBBIX
KHCJIOT.

7. IlpuHIMI KOMIUIEMEHTAPHOCTH B OPTraHU3allMM HYKJIEWHOBBIX KHCIOT, (YyHKIHOHAJIHHBIE
IPYIIIbl Q30TUCTBIX OCHOBAHUH, yUacTBYIOIIME B 00pa30BaHUM BOJAOPOAHBIX CBSI3EH.

8. KomruiemeHTapHbIe Mapbl a30THCTHIX OCHOBAHU# MK (OPMHUPOBAHKH BTOPHUHON CTPYKTYPHI
HYKJICHHOBBIX KHCJIOT U MEKMOJICKYJISIPHBIX B3aumoaeicTBusaX. Kanonnueckue YorcoH-KpukoBckue
napsl OCHOBaHHH M HEOJHO3HAYHOE criapuBanue (BoOyssius) ocHoBanuii (Wobble base pairs).

9. Opranuzanus /JHK B kietke. YpoBuu ynakoBku sigepHoit JJHK B sykaproTnyeckux kieTkax.
XpOMAaTHH: €ro COCTAB U TUIIBI B 3aBUCUMOCTH OT CTENEHU €r0 YIAaKOBKH.

10. T'mctonbl. TUMBI KOBAJIEHTHBIX MOIU(UKAIINI THCTOHOB M X (YHKIIMOHATIbHAS pOJib. [loHsATHE
0 TUCTOHOBOM KOJIE.

11. HeructoHoBbIEe OENKH XpOMaTHHA U UX POJIb.

12. Tumnsl MeTaa3HbIX XpPOMOCOM U UX MOp(dosioruueckrne 0co0eHHOCTH. CTPYKTYPHBIE 371€MEHThI
MeTadazHbIX XpoMocoM. BTopuunble nepeTsikku, cinyTHUKU, SAT-XpoMOCOMBI.

13. Opranm3anus TEIUIOMEPHBIX YYaCTKOB XpPOMOCOM. bBelKM MIeATepHHOBOTO KOMILIEKCA.
OyHKIUU TETOMED.

14. TlonsatHe o KapuoTuiie. XpOMOCOMHbIE YHCIa M HAOOPbI XpOMOCOM. MOHOIUIOUAHOE U
raryIouAHOE YUCIIa XPOMOCOM: PA3HECEHUE MOHITUH.

15. TlonsTHe o reHoMe 3yKapHuoT. Paznuuus B pasmepe reHOMOB Y pa3HbIX TPYIIT AYKapHUOT.

16. Omnenka pazmepoB renoma. 3HadeHne C u CX. Ilonsitie o cOOpke, KOHTHUTaX W cKadoimax.
JlnuHa reHoma, 30JI0TOH 1myTh Kak Mepa anuHbl reHoMa (Golden Path Length).

17. Konupytomue W HEKOJUPYIOIIHME »JJIEMEHTHl TE€HOMOB JYyKapHOT: pa3HooOpa3ue u
(yHKIIMOHAJIbHAS POJIb.

18. TloHsATHE reHA, OCHOBHBIE THITOTE3BI IPOMCXOXKACHHUS TeHOB. [ 'oMonornyHbie reHsl. OpTonoru
u napasnoru. [IceBoreHsl.

19. Tpanckpuntom. OcxoBHble Buabl PHK sykapuot: nnpopmanmonusie PHK u Hexonupyromue
PHK.

20. LlentpampHasi JorMa MOJIGKYJISIDHOH  OWOJIOTMHM:  KJIIACCHYECKHE W  COBPEMEHHBIC
MIPEACTABJICHHUS.

21. Perumukanus JJHK. IlomykoHcepBaTuBHBIM MeXaHU3M cuHTe3a. OCHOBHBIE ATaIlbl U OEIKH-
Y4YaCTHUKHU Iporecca. PeIinkoH, perumkaTuBHas BIJIKa, Ofi.

22. JIHK-3aBucumsie JIHK-mmonmmepasbr u ux cpoiictBa. Hamparienne padotst JJHK monmmepas:
TUIIBI (DEPMEHTATUBHON aKTUBHOCTH Y OaKTEpHUATbHBIX U DYKAPUOTUYECKUX TTonuMepas. HeoOxomumebie
ycnosus aiisa padotsl JJTHK-mommmepas.

23. OcHoBHBbIe dTanbl perukanun. Otanans cuaTe3a JJHK Ha muaupyroteid u 0OTCTaronmeH memnsx.
IIpaiimepel. @parmenTsl OKa3aky U UX JIUTHPOBAHUE.



24. YKopoueHUE TEIOMEPHBIX YYaCTKOB XPOMOCOM B pE3yJbTaTe PEIUITMKAIMU Yy JYKapHOT.
Tenomepasa.

25. Tpanckpunuusi y sykapuoT. MosieKyisipHble MEXaHH3Mbl, OCHOBHBIE J3Talbl M YYaCTHUKHU
mpotrecca.

26. Ilonarue o mMpoMOTOpe W KOPOBOM IPOMOTOpEe y dykKapuoT. bokxc XorHecca W MOTHBBI
VHULUALUY TPAaHCKPUIILINH.

27. OcHOBHBbIE (DaKTOPbl TPAHCKPUIIUK Yy OSYKAPHOT. 3aKpbITBIA U OTKPBITHI KOMILIEKC.
OCHOBHBIE OTJIMYNS UHUIMALMY TPAHCKPUIILIUU y OaKTEpU U 3YKapHOT.

28. JIHK-3aBucumbie PHK-momumepassl 1 MX CBOWCTBA, HAIMIPaBJIICHUE paOOTHI. Y CIIOBHS PabOTHI
PHK-nonmumepa3: cxoactBa u  pasznumuus ¢ JHK-nmonmumepaszamu. MexaHu3Mmbl TepMUHALUU
TPAHCKPUIILIMH Y TIPO- U IYKAPUOT.

29. Tlponeccunr MPHK y sykapuoT: MONEKyIspHbIE MEXaHU3MbI B OCHOBHBIC dTanbl. CUTHAIBI
nonuanaeHunupoBanus. [lonarue o pubozumax. CriialCcoCOMBI.

30. MexaHu3MBbI CIUTAMCHHTA, aTbTEPHATUBHBIN CTUIAWCHHT, TPAHC-CIIAHCHHT.

31. Crpykrypa 3penoit MPHK sykapuor. [Tonoxenue «ctapT» u «cTom» KotoHOB B 3penioit MPHK.

32. I'enernueckuil koa M ero cpoicTBa. OTKIOHEHHS OT CTaHJAPTHOTO IEHETHYECKOro KoJa.
IIpeanourenne KOJTOHOB.

33. HanpaBnenue cunteiBanusi renetudeckoit nadopmanmu ¢ PHK. Pamku cunteiBanus, 4ucio
BO3MOXHBIX paMoK cuuTbiBaHus st nocieposarensHocTtedl JIHK u PHK. OtkpsiTas pamka
CUMTHIBAHMSL.

34. TpaHcisAnus: MOJIEKYJISIpHBIE MEXaHU3MBI U OCHOBHBIE Tanbl. CTpyKTypa puO0COM, OCHOBHBIC
OTIMYUS OAKTEPUAIBHBIX M 9YKAPUOTUYECKUX pUOOCOM. AJIBTEPHATUBHBIE «CTAPT» U «CTOM»-KOJOHBI.

35. OOpaTHasi TpaHCKPHIILIUA U €€ peanusanus B dykapuotudeckux kietkax. PHK-3aBucumebie
JIHK-nonumepasbl 1 ©1X MHOTOOOpa3ue.

36. IloHsATHE O PETPOTPAHCIIO30HAX M MEXAHHU3M MX Pa3MHOKEHUSI.

37. Temomepassl: TOHSATHE, POJIb B KIETKaX, IPHHIIUAT paOOTHI.

38. Perumkanus PHK u ee peanmmsanus B xinerkax. PHK-3aBucumeie PHK nonmmepasst. Poib
mporecca y 3yKapuor.

39. CuHTe3 NONUIENTHI0B ¢ ucronb3oBanueM matpuibl JJHK in vitro.

40. Tlopexnenue JJHK. Dnnorennsie u sx3orenHsle npuunHsl nospexaenus JJTHK. Mexanuzmbl
pemapauuu JIHK. Pemapauus IHK ¢ moMomnipo MeXxaHM3MOB TOMOJOTHYHOM M HErOMOJIOTMYHOMN
pEeKOMOMHALINY.

41. Tlytu peryssiiuu 3KCHPECCUU T€HOB B 9YKAPHUOTHYECKUX KIIETKaX.

42. PerynsiuMs SKCIIpEeCCMU TE€HOB Ha YpOBHE TpaHCKpumniuu. Lluc- u TpaHCperyasTopHble
AJIEMEHTHI. PeryiasTopHble TpPaHCKPUIILIMOHHBIN (akTopbl. UHCYIATOPHI.

43. MetumupoBanue JIHK u ero ponmb B perymsiuu 5KCIPECCHU TEHOB W JIUTCHETHYECKUX
npoleccax.

44. Perymnsuus sxcnpeccuu reHoB Ha yposHe PHK. PHK-unrepdepennus.

45. Tlonmumepasnas nenHas peakuus. Onpenenenue. [lpuHumn. OCHOBHBIE KOMIIOHEHTHI H
MPOAYKTHl peakiuu. TepMmocTaOuibHble TmoinMepa3bl. (OCHOBHBIE JTambl U HMX [apaMeTphl.

Temmnepatypa oTxura npaiimepoB u Bpems annoHranuu. HykinenHossle Kucinotsl — cyoctpats ams [TLP.
kJIHK. Buagpr ITLP. ITLP ¢ ropsiuum ctapTom.

46. Cexsenupoanne JJHK o meronxy Canrepa. [Tpuniun meroma. Kitaccuueckas cxema aHanmsa
U coBpeMeHHas peasinzanusa. OCHOBHbIE KOMIIOHEHTHI U MPOAYKTHI peakiuu. OrpaHuueHust METO/a.

47. JHK-mrpuxxoaupoBanue. Mcnonb3oBaHue B TEHETHUECKON UASHTH(HUKAIIUN BUIOB.

48. Metonsl ¢parmentHoro anamm3a JHK u wux mnpaktuueckoe mnpumenenue. JIHK-
JAKTHIIOCKOIHS.



49. Metoapl CeKBEHUPOBaHHUsI HOBOTO MOKOJeHHs. OCHOBHBIE MOAXOABI. [ eHOMHBIE OHOTMOTEKH
U UX IIOJyYEHHUE.

50. IIpuHIUIIBI peKOMOWHAHTHBIX TeXHOJOTHH. PecTpukTasbl M ux Buubl. Tumbl koHIOB JIHK.
JlurupoBanue. Bekroper mis kiaonupoBanus JIHK. Tlomste o Golden Gate ximonupoBanuw,
0e3urazHoe KJIOHUPOBaHUE.
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; - aoueHT llporononosa M.B.
(TTOUMHCH)

IIporpamma cocraBiena B cootBeTcTBuu ¢ TpeboBanusmMu ®I'OC BO no nanpasnenuro 06.05.01
«buonmxkenepus 1 OMOMHPOPMATHKAY.

[Tporpamma paccMOTpeHa Ha 3acefaHuH Kadeapsl GU3NKO-XUMHYECKOH OMOIOTHH, OHOMHKEHEPHUU U
ononHpopmaruku 19.03.2025 r. mpoTokoin Ne 12.
; " y = g
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa 2 adf
Hacmosawas npocpamma, He Mmodcem Oblmb 60CHpOU36e0eHa HU 6 Kakou ¢opme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopvl-paspabomuuxa npocpammol



