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I. HEJIb U 3AJAYU JUCIUTTJIMHBbI
Heab: QopmupoBaHue 3HAHUN OCHOBHBIX MPHHIIMIIOB OpPTaHHW3AlMM H  peaTH3aIiH
TeHETUYECKON WHGOpMallMi B JYKAPUOTHUECKUX KIIETKaX, (OPMUPOBAHHE TEOPETUUYECKUX OCHOB
HCIOJIb30BAHUSI COBPEMEHHBIX MOJICKYJISPHO-OMOIOTHIECKIX METO/IOB B PEIICHUH MPO(PECCHOHATBHBIX
3azad.

3agaun:

* chopMHpOBaTh MPEIACTABICHHE O MHOro0Opa3uu (GOpM IKH3HH, KIACCHUYCCKUX H
COBPEMEHHBIX acleKTaxX KaacCH(UKAIUU KICTOYHBIX (DOPM JKU3HHU;

*  chopMHPOBATh 3HAHUS O COCTABE, CTPOCHUH U (QYHKIIMSIX HYKJICHHOBBIX KUCIIOT B KIICTKE;

*  chopMHpOBATh 3HAHUSA 00 OCHOBHBIX IPUHIIMITAX OPraHU3aINK FeHETHYECKON HH(DOpMaIUK
B KJICTKAX, CTPYKTYPHbIC 3JICMEHThI TEHOMA U TPAHCKPUIITOMA SYKAPUOTHICCKOM KIICTKH;

* chopmupoBaTh 3HAHHS 00 OCHOBHBIX MOJIEKYIIAIPHBIX MEXaHHM3Max W IMyTAX BHYTPH- H
MEXKJICTOYHOHN Mepeayd TeHETHUECKOW MH(DOPMAIUK, MPUHIIMIIAX PETYJISIUN SKCIPECCHH TSHOB B
9YKapHOTHYECKOM KIIETKE;

e chopMHpPOBATh MPEJACTABICHUE O MPHHIUIAX W METOJWYCCKHX acleKTaX MPUMCHCHHS
MOJIEKYJIIPHBIX METOJIOB M IOJIXOJ0OB B 3KCIIEPUMEHTAIBHON OHOJOTHH 3YKApPUOTHUCCKON KIETKH U
OMOTEXHOJIOTHH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas mucuumivHa b1.B.03 «MonekynspHas OMOIOTHUS KJIETKW» OTHOCUTCS K YacTH,
dbopMUpyeMOil ydacTHUKaMH 00pa30BaTEIILHBIX OTHOIICHHA.

2.2. JIns w3yueHus: JaHHOW y4yeOHOW TUCIHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U HaBBIKH,
(dbopMupyeMbIe MPEANIECCTBYIOIUMA AUCHHUILTHHAME: «OpraHnndeckas XuMus», «O0mas OHOoIoTus»,
«buoxumusny, «Knerounast Guonorus.

2.3. [lepedens moCIeAYIOMUX YICOHBIX AUCIUTUIAH, IJIT KOTOPBIX HEOOXOMMBI 3HAHUS, YMCHHS
U HaBBIKH, (opMHpyeMble [aHHOW yueOHOW AucuuIuHON: «['eHHas uHXeHepus», «benkopas
UHXEHepus», «MexaHU3Mbl pPEryjJupyeMoil KieTouyHol rubenn», «['€HOMHbIE W MOCTI€HOMHbIE
TexHoJoruny, «MonekynsapHas (uioreHeTHKa», «['eHOMHBII M METareHOMHBINH aHanu3», «['eHHO-
MHXEHEpPHBIE CUCTEMBI DyKapuoT», «IHK metabapkoaunry, BeimonaHenue BKP.

I1l. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIJINHBI

[Tpouecc ocBOEHUS NUCHUIUIMHBI HAlIpaBiieH Ha (pOpMHpPOBAaHHE KOMIIETEHIINH (KOMIIETEHIIUN)
B cootBeTcTBUU ¢ PI'OC BO 1 OIT BO no nanHOMY HanpaBiieHuIo MoAroToBku cnernuanurera 06.05.01
«buonnxenepus u 6MonHpOpMaTUKA!

[1K-1: CnocoGeH TBOpUYECKH HCMOIb30BATh U MPUMEHATh (yHAAMEHTAIbHbIE MPEICTABICHUS
OMOJIOTUHU, CMEXHBIX AUCIUIUIMH U COBPEMEHHBIE METOJOJIOTUYECKHE TTOAXOBI JUTSl ONpPEIeIICHUS
MEPCIEKTUBHBIX HANPABICHUI HAYYHBIX UCCIICAOBAHMM B chepe MmoryueHus!, U3y4eHus: 1 IPUMEHEHUS
Pa3NUYHBIX TNPHPOJHBIX, H3MEHEHHBIX NPUPOAHBIX OHOJIOIMYECKMX OOBEKTOB, HCKYCCTBEHHBIX,
OpPraHU3MOB a TakXe OMOMaKpOMOJIEKYJ, oOpabOTKy M MOCIEAYIOUIMI aHainu3 OONbIIOr0 MacchBa
uH(pOpMaINU 0 OHOJIOTHYECKUM 00BEKTaM.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqeﬂnﬂ o AMCHMIIJINHE, COOTHECCCHHBIX C
HHIANKATOPAMHU JOCTHKCHUA KOMIIeTeHIInii

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIeTEeH U
1IK-1 HIIK nx 1.1 3HaTh: CTpOEHUE u byHKIIIH
Criocoben TBOPYECKH | 3HAET aKTyaJlbHbIC | HEPETYJISIPHBIX OMOIOIIMMEPOB B KIIETKAX,
UCIIOJIB30BaTh W TNPUMEHSTH | NPOOJIEMBL, OCHOBHBIC | IPUHLMIIBL  OPraHU3alMd  [CHETHYECKON
(dhyHIaMeHTabHEIC OTKpBITHSI B oOyacTul | HHPOPMAIH, MOJEKYJISIPHbIC MEXaHU3MBbI
NpeACTaBICHUS Ouosoruy, | U3y4eHus JKUBBIX | PETYJSLMH SKCIPECCUU TE€HOB U INepeaayu
CMEKHBIX  JWCUMIUIMH ¥ | OPTaHU3MOB U | HacIeJICTBEHHOH MH(pOpMaLuH.




COBpPEMEHHBIC
METOOJIOTHYECKHAE TTOAXOIbI
JUIS OnpeeICHUS

NEePCIEKTUBHBIX HAIPaBICHUH
HAayYHBIX HCCICIOBAaHMH B
cdepe momydeHus, U3ydeHUs U
NPUMEHEHUS Pa3NUIHBIX
NPUPOAHBIX, U3MEHEHHBIX
HPUPOJHBIX  OMOJIIOTHYECKUX
00BEKTOB,  HMCKYCCTBEHHBIX,
OpraHu3MOB a TaKKe
OMOMaKpPOMOJIEKYIL,
00paboTKy W MOCIEYIOIHA
aHanu3 OOJBIIOTO MacCUBa
nH()OPMAITHH TI0
OHMOJIOTHYECKUM 00BEKTaM

OMOJIOTHYECKUX  CHCTEM | YMeTh: JIEMOHCTPHUPOBATH 3HaHUE
Pa3IMYHBIX YPOBHEH | NPUHLUIIOB CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHu3allMd M CHOCOOCH | OpraHu3aluu OHOJOTHYECKUX OOBEKTOB U
HCIIOJIb30BaTh MEXaHHU3MOB TeHEeTUYEeCKOU u
TEOPETHUYECKNE 3HAHUSA W | SIMUTCHETHYECKON perynanun
YMEHHUS B HAy4HO- | BHYTPHKJIETOYHBIX IIPOLIECCOB;
HCCIEeI0BATEIBCKON WCIIONIb30BaTh  TOJIYYEHHBIE 3HAaHUS W
JeSTENBHOCTU HAaBBIKH JUISI PEHICHUs MpodecCHOHATBHBIX
331a4, B YAacTHOCTH, IpPH IPOBEICHUH
HAyYHBIX MCCIIECIOBAaHMNA M pa3pabOTOK B
00J1acTH COBPEMEHHOM 3KCIIEPUMEHTAIBHON
Ouosoruy ¥ OMOTEXHOJIOTHH, & TAKXKE IS
OCBOCHHUS  MOCIEAYIOIUX  JUCHUILUINH
npous.
Baaners: 3HaHUSMH O MHOrooopasuu
JKUBBIX CUCTEM u OCHOBHBIX
3aKOHOMEPHOCTSIX UX (YHKIHMOHHUPOBAHUS,
NPUHLIMIIAX OpPraHHM3allMd U peanu3aluu
TEHETHYECKOH nHGOpPMaLH,
TCOPETUICCKMMU OCHOBAMH MOJICKYJIAPHO-
OMOJIOrHYECKUX METOIOB U ITOAXO0I0B.
UK nx 1.2 3HaTh: TEOPETUYECKUE OCHOBBI
YmMmeer UCIOIB30BATh | MOJIEKYJISIPHO-TEHETUYECKHUX METOJIOB
q)yHIlaMeHTaHI)HI)IC 3HaHU | aHaJIn3a, 1 OCHOBHBIC IPHUHIIUITBL pa6OTbI Ha
u COBpPEMEHHBIE | COBPEMEHHOM 00OPYAOBaHHU.
METOJIOJIOTHIECKHE Ymern: MTOJIB30BaThCS HAy4HO
IOJIXObI JUISL | TEXHUYECKOH JINTEPATYPOH u
NEPCIEKTUBHBIX JIOKyMEHTauueu TIJISL MPOBEACHUSA
HaIllpaBI€HUI  HAYYHBIX | MOJEKYJISIPHO-TEHETHUECKUX METOJI0B
HICCIIEJOBAHMI, aHajn3a.
MIOCTPOEHUS Bnagern: TeopeTHYECKMMHM  OCHOBAMH
nHGOPMALMOHHBIX METOJI0B MOJIEKYJIAPHO-TEHETHYECKOTO

MOHGHefI U MPAKTHYICCKUX

aHaJin3a, HaBbIKaMH pa6OTLI C HAy4HO-

pa3paboTok B cdepe | TeXHUYSCKUMHU MIPOTOKOJIAMHU u
npodeccuoHaIbHON TEXHUYECKOH JIOKyMEHTauuen K
JIESITETLHOCTH. COBPEMEHHOMY 000PYOBaHUIO.

HIK k13 3HaTh: OCHOBHBIC NPUHIUIIBI
Bnageer HaBbIKaMH | HH()OPMAIMOHHO-TIOUCKOBBIX CHUCTEM,
TBOPYECKOTO TMPUMEHEHWs | MpueMbl ~ paboThl C  HAayyHOW U
METOJIOJIOTUIECKIX METOJINYECKON JTUTEepaTypol, 0COOCHHOCTH

MTOJIXOJIOB JUIS Pa3pabOTKU
MOJEIICH, HOBBIX
TEXHOJIOTHH, MaTepUaioB

74 OMOJIOTHYECKUX
00BEKTOB c
LIeJICHAIIPaBICHHO
HW3MEHEHHBIMU
CBOMCTBaMH, METOJIOB
BBIPAOOTKH TIPAKTHICCKUX
peKOMeHIanui IS
pereHus 3a7a4
npodeccuoHaabHON
JIeSITeIIbHOCTH

COCTaBJICHUS HAyYHO-TEXHUYECKHUX
OTYETOB.

YMerb:  OCyIIECTBISATH  CKPUHUHT H
KPUTUYECKUI aHaIu3 COBPEMEHHOU

HAyYHOU IUTEPaTyphl, COCTABIIATH HAYYHEIE
M aAHAIMTUYECKHE OTYETHI IO TEME
HCCIEIOBAHNS;

Baanerb: HaBBIKAMU pabOTHI C OCHOBHBIMHU

TeHETHYECKIUMHU 6azamu JAHHBIX;
CpelCTBaMHU aHallu3a  MOJIEKYJISIPHO-
Omosormueckoil wWH(MOPMAIUN; HABBIKAMH
oMcKa W KPHUTHYECKOTO  aHaJIn3a
COBPEMEHHOM  HAy4YHOHM  JINTEpaTypBhl,
HaBbIKaMU COCTaBJICHHS Hay4YHO-

TECXHHUYCCKHUX OTUYCTOB.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

@DopMa NPOMEKYTOUYHOM ATTECTANUN . IK3AMEH.

KOJIN4YEeCTBA AaKAACMHUICCKHUX JaCoB

O0BLeM THCHUILINHLI COCTABJIACT 4 3a4eTHBIX eqMHUILI, 144 yaca, B TOM 4ucjIe 26 4acoB HA DK3aMeH.
W3 HUX pean3yeTrcs ¢ UCIOIb30BAHUEM JIEKTPOHHOTO OOYYCHHS ¥ TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI 14 yacoB

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKa3aHUEM BHI0B y‘leﬁHbIX 3aHATHH W OTBEJEHHOI0 HA HHX

Ne Pa3zges nucouninHbl/TeMa - Bunet yueGHoI paboThl, dopMa TeKyLIero
n/H S | BKIIOYas CAMOCTOSTEIBHYIO paboTy 00yJaromuxcsi , | KOHTPOJs
= E MIPAKTUYECKYIO MTOATOTOBKY M TPYI0EMKOCTh ycneBaemMocTu/
2 9 (B wacax) dopma
[ o
o g NPOMEKYTOYHOM
5z, KonrtakTHas paboTa mpemnoiaBarens ¢ =
= o A aTTrecTanuu
) oOyyJaronmMucs =
2 = o < (mo cemecTpam)
S S & =
Q = &«
ol « = a =) g
5 : ; ; Jlekuusi | Cemunap/ Kouncyabranus 58
s = = = MpakTHueckoe, S g
| e I s1aboparopHoe S =
O~ = = 3ansTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Paspnen 1. Beenenune. @opmsl xu3Hu. llpenmer 5 8 4 2 2 TectupoBanue
MOJIEKYJISIPHOM Onosoruu KookBuym
2 | Paspmen 2. CTpyKTypa ¥ CBOHCTBA HYKIICHHOBBIX 5| 10 4 9 4 TISCTHPOBaHHe
KUCIIOT OJIJIOKBUYM
3 Paznen 3. OCHOBHBIC TPUHIUITEI OPTaHU3AIHH TISCTHpOBaHHe
TEHETUUYECKON uHpopMalun B syka- | 5 | 14 6 4 - 4 OJLTOKBHYM
PUOTHYECKOM KIIETKE




Paznen 4. OcHOBHbIE IyTH pealu3aluu

TectupoBanue

. 14 4
FeHeTUYEeCKOi HHPOpMAIINH B KJIETKE Komnoksuym
Paznen 5. CheumajnbHble MyTH Tepeaadu Tecruposanne
o Konnoksuym
reHeTHYecKol  mHpopManmuu B dyKapu- 12 4
OTUYECKOM KJIETKE
Pazgen 6. IloBpexaeHue u MmyTd penapanuu
N TectupoBanue
HYKJIEMHOBBIX KHCIOT B JyKapMOTHYECKOU 10 4
Komnoksuym
KJIETKE
Paszgea 7. IlyTu perynasiuuu 3KCIpecCcuy reHOB B
TectupoBanue
JYKapUOTHYECKHX  KJIeTKaX M  OCHOBHBIE 12 4
Konnoxsuym
MPUHIUITBI STIUTEHUTUYECKHUX TTPOIIECCOB
Paszpen 8. MonekynspHO-OnoTOTHYeKUe TectupoBanue
METOABl W TOAXOAbl B AKCIEPUMEHTATBHOM 26 12 KostokBuym

OHOJIOrUHU BYKapHOTH‘IeCKOfI KIJIICTKHN

VYcTHEIN ToKIag

DK3aMeH




4.2 Il1an BHeayIMTOPHOI CAMOCTOSITEILHOI Pa0d0Thl 00y4aIOIMXCH MO TUCHHUIIHHE

CamocTosiTenpHast paboTa 00yJaroIIHuXCst

Y4eOHO-METOAUIECKOE

Onenovynoe obecrieueHue
Cemectp| Haspanme paszmena, TeMbl . Cpoku  |TpymoeMmkocTh .
Bun camocrosarenpHOM paboOTHI CPENCTBO CaMOCTOSITEIILHOM
BBITIOJTHECHUS (gac.)
paboTHI
5 Pa3znen 1. Benenue. N3ydyenne yueOHOro Martepuana ¢ fICHOHIBOBElHPICM Paznen 5 a-r
dopmbt xusan. [Ipever | KOHCTCKTa  JIGKUWMH M PEKOMEHJYEMOH  JHTEpaTyphl, TecTuposame
N MOATOTOBKA K MPAaKTHYECKOMY 3aHATHIO W TmcbMennomy | 1-2 men,. 2
MOJICKYJISIPHOM OHOJIOTHH Konmokeuym
y OTIpOCy. y
5 Pasnea 2. CIpykrypa u W3zyuenne yqve6Horo Marepuania ¢  HCIOJb30BaHHEM - Q-
CBOHCTBA HYK/IEHHOBBIX | PEKOMCHIEMOH JIHTEPATYPEI, OATOTOBKA K MPAKTHIECKOMY | 3.4 ey 4 Tecruposanne
KHCTOT 3aHATHIO U MHCBMEHHOMY OIIPOCY. Komnoksuym
5 Paznen 3. OCHOBHbIC Uzyuenne yweOHOTO Marepmama ¢ HCTIONb30BAHHEM - Q-
NPHHLMIE! Oprann3amuy | KOHCHCKTA  JISKIMH M PEKOMEHAYEMOH  JHTepaTypel, TecTupoBatye
reneTHueCKOM HidopMaryu | TOATOTOBKA K TIPAKTHICCKOMY 3AHATHIO H MHCHMCHHOMY S-7 men. 4 KomiokBHyM
o i .
B DYKApPUOTHUYECKOM KIIETKE onpocy
5 Pasnea 4. OCHOBHBIE ITyTH U3zyuenue yqve6Horo Marepuana ¢  HCIOJb30BaHHEM 8-10 - -
peanH3aLiy TeHeTHYecKoj | PEKOMEHILYEMOf JIMTEpaTyphl, NOATOTOBKA K MPAKTHIECKOMY - 4 Tecrupoanne
uHbOpMaIK B KieTke | 3AHATHIO H HCEMEHHOMY OIpocy. HCI. Komnoxsiym
5 Pasnen 5. Cenpanbusie | A3ydeHue yque6Horo MaTepraja C  HCIIOJNb30BaHUEM - Q-
MyTH Mepeiadn PEKOMEHIYEeMOH JIUTEPaTyphl, IOATOTOBKA K MPAKTUIECKOMY 11-12 TectupoBate
N 4
reHeTHuecKkoil nE(opMaryy | SAHATHIO H TICEMEHHOMY OnpOCy. HE. Konnoksuym
B DYKapUOTUYECKOH KIIETKE
5 Pasnen 6. [loBpexenne 1 Uzyuenne yweOHOrO Marepuama ¢ HCTIONb30BAHHEM - Q-
MyTH pernapaius KOHCIIEKTa JICKIIMA ¥  PEKOMEHIYEMOH  IJIUTepaTypEl, 13-14 TectupoBate
HYKIEHHOBBIX KuCioT B | TOATOTOBKA K MPaKTHYECKOMY 3aHATHIO M MHCHMEHHOMY Hex 2 T —

JIYKapUOTHUECKON KIIETKE

orpocy.




CamocTosiTenpHas padoTa 00yJaromuxcs

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

OrieHo4yHOE obecrieueHue
Cemectp| Haspanwue pasnena, TeMbl . Cpokn  |TpymoeMKOCTh .
Bun camocTrosTenbHON paboOThI CPEICTBO CaMOCTOSATEILHON
BBITIOJTHEHUSI (uac.)
paboTHI
Paznen 7. IlyTu peryssmuu Uzyuenne ydeOHOro Marepuama ¢ HCTIONb30BAHHEM -« -
SKCTIPECCHH TEHOB B KOHCIIEKTa JICKIIMK W PEKOMEHIYEMOH  JIUTEepaTypel,
YKAPHOTHUECKHX KIETKAX MOJArOTOBKA K IPAKTHYECKOMY 3aHATHIO U MHCbMEHHOMY 15-16 A TectupoBarue
¥ OCHOBHBIC TTPUHITHUTIBI Ompocy. HEJl. Kommoxsruym
SIUTCHUTHYCCKUX
MPOLIECCOB
6 Pa3nea 8. MosekyspHo- Wzyuenne y4eOHOro MaTepwaga C  HCHOJb30BaHHEM -« -
GHOTOTHYEKHE METOIbI 1 PEKOMEHIYEMON JIMTepaTyphl, MOATOTOBKa pedepara u TecTnpoBanHe
MIOAXOMBI B AOKIIana. 17-20 9 KostokBuym
JKCIEPUMEHTAIbHOU Heq. YcTHBI
OHMOIOTHH SYKapUOTHIECKOH oK
KJICTKU

OO6muit 00BeM caMOCTOSATEIHLHOM PabOTHI IO JUcHHILTHHE (Yac) — 33

U3 Hux o0BEM CaMOCTOSATENLHOU pa6OTBI C HCIIOJB30BAHUCM OJJICKTPOHHOI'O 06yquI/m

JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUM (yac) — 11




4.3 ConepxxaHue y4eOHOIro MaTepuaja

Pasznea 1. BBenenue. @opmnbl :ku3nuu. [lpeamer MosiekyasipHoii OM0I0THH.

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

Tema 1.2. PazHnooOpa3ue ¢popm xu3HM Ha 3emiie. Hekiierounbie Gopmbl )KU3HU.

Tema 1.3. Knaccudukanus KiIeTOYHBIX (OpPM SKM3HH: KIACCUYECKHE U COBPEMEHHBIE
IIPEICTaBICHHUS.

Tewma 1.4. MonekynsipHasi OMOJIOTHS M IPEIMET €€ U3YUCHHS.

Pazgen 2. CTpykTypa U CBOMCTBA HYKJIEMHOBBIX KHCJIOT.

Tema 2.1. HyxsienHoBble kucin0Thl. CBOMCTBA HYKJIEMHOBBIX KHCIOT Kak noiaumepoB. Cocras,
cTpoeHue 1 BUAbI HyKJIeMHOBbIX KucioT. @ynkiuu JJHK n PHK B knerkax.

Tema 2.2. CTpykTypa U BUJIBI HYKJICOTHUAOB. 5’ 1 3’ KOHIBI. [IpuHIUI KOMIIZIEMEHTApHOCTH B
OpraHu3aliy HYKJIEUHOBBIX KHCIIOT.

Paznen 3. OcHOBHbIe NPUHUMIIBI OPraHW3alliM TeHeTHYecKol wuHpopManum B
JYKAPHOTHYECKOH KJIeTKe.

Tema 3.1. Opranuzanus JJHK B sykapuoTnueckoil kiietke. YpoBHH ynakoBku siaepHo JJHK B
9YKapUOTHUYECKUX KJIeTKaX. XpOMaTHH U €ro BUJbl. [ MCTOHBI U HETUCTOHOBBIE OEJIKM XPOMaTHHA.

Tema 3.2. Tunsl KOBaJCHTHBIX MOAU(UKAIIUN THCTOHOB U UX (PYHKIMOHANbHAS poiib. [loHATHE
O TUCTOHOBOM KOJI€.

Tema 3.3. Tunbl MeTadazHbIX XpOMOCOM U UX Mopdonoruueckue ocodeHHocTu. CTPyKTypHbBIE
AJIEMEHTHI MeTa(a3HbIX XPOMOCOM.

Tema 3.4. Opranuzauus TEIUVIOMEPHBIX YYAaCTKOB XPOMOCOM. benku MIeaTepruHOBOro
KoMIuIekca. DyHKIMU TEIIOMED.

Tewma 3.5. [TonsaTue o kaproTHIie. XpOMOCOMHBIEC YHCIa U HAOOPBI XpOMOCOM. MOHOIUIOHUTHOE
U TaIlJIOUTHOE YHMCIIa XPOMOCOM.

Tema 3.6. [Toustue o renome sykapuot. [lonsitie o konturax u ckadongax. [loustue o coopke,
KOHTHUTax M ckadonax. JmmHa reHoma, 30J0To# myTh Kak Mepa auuHbl reHoMa (Golden Path Length).
Pa3nnuns B pa3mMepe reHOMOB y pa3HbIX IPYII 3YKapHOT.

Tema 3.7. Kogupyroiye 1 HEKOIUPYIOIIHUE SJIEMEHTHI TEHOMOB DYKapHOT.

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

Tema 3.9. Hexonupyromue 31eMeHTbI TeHoMa dykapuoT. OcHOBHbIE BUJIbI HeKoaupyromei JITHK
1 UX OMOJIOTUYECKAS POJIb.

Tema 3.10. MoOwibHbIE TE€HETHUYECKHE 3JIeMEHThl M UX TuIbl. CrocoObl TPaHCHIO3ULIMU.
buonornueckoe 3HaueHHE.

Tema 3.11. ITonsatue o Tpanckpunrome. OcHoBHble BUabl PHK sykapuot: nndopmanmonssie u
Hekoaupyromue PHK.

Pa3nes 4. OcHOBHBIE IYTH peajM3allMi FreHeTHYecKoi HH(pOopMaluu B KJeTKe.

Tema 4.1. LlenTpanbHast J0orMa MOJEKYJISPHOM OMOJIOTHMM: KJIACCHYECKHE U COBPEMEHHBIE
IIPEACTABJICHMUS.

Tema 4.2. Monekynspubeie mMexanu3mbsl perummkanuu JIHK. OcHoBHBIE 3Tanbel M y4acTHUKHU
npouecca. [JHK-3aBucumsre JIHK-nmonmmepaspl 1 UX CBOMCTBA. Y KOPOUYEHHE TEIOMEPHBIX Y4aCTKOB
XPOMOCOM B pe3yJIbTaTe PEIUIMKALUU. Permkanys mo TUIly KaTsAerocs KoJbla.

Tema 4.3. MounekynsspHble MEXaHU3Mbl TPAHCKPUIILMKA Yy 3YyKapuoT. OCHOBHBIE JTamlbl H
yuactHukHu npouecca. JIHK-3aBucumblie PHK-nonmumepass! u ux cBoiicTsa.

Tema 4.4. Monekymnspubie mexanusmbl nponeccunra MPHK y sykapuor. Pubo3umsi.
Crnnaiicocomsl. AbTepHATUBHBIN CIUIANCUHT, TpaHc-ciutaiicuHr. Ctpykrypa 3penoit MPHK aykapuor.
Penaktuposanue PHK.



Tema 4.5. I'enernueckuii kox u ero cBoiictsa. CTaHAAPTHBIA U albTEPHATUBHBIE BapHUaHTHI.
Pamku cunteiBanus. [Ipeanodrenue Ko1oHOB.

Tema 4.6. MosieKkymsipHblE MEXaHU3MbI TpaHCIAUU. OCHOBHBIE 3Tallbl U YYaCTHUKH IpoOIiecca.
IToHsATHE 00 aNBTEPHATUBHBIX «CTAPT» U «CTOM»-KOJOHAX.

Paszgen 5. CnieumnajibHble YTH Nepeaay reHeTHYeCKO MH(OPMAIIUY B IYKAPHOTHYECKOM
KJIETKe.

Tema 5.1. OOparHas Tpanckpunius U ee peanm3anus B kietkax. PHK-3zaBucumbie JIHK-
MoJIMMEPasbl U UX MHOTOOOpasue. Perporpancno3onsl. Tenomepassbl.

Tema 5.2. Monexynsapubie Mmexanu3mbl perumkaiuu PHK. PHK-3asucumbie PHK monumepassr.
Pose nmpouecca y sykapuor.

Tema 5.3. Cunte3 nmonumnentu10B mo Matpuie JJHK in vitro.

Pazgen 6. IloBpe:xaenne M MyTH penapanuyd HYKJIEHMHOBBIX KHCJIOT B 3YKAPHMOTHYECKOM
KJIETKe.

Tema 6.1. Mytanuu W NOBPEXKACHUE HYKICHMHOBBIX KHUCIOT B KIJIETKE. ODHIOTCHHBIE M
9K30TC€HHbBIC TTPUYHHBI.

Tema 6.2. Mexanusmbl npsmoit penapanuu JJHK. Penapanus JIHK ¢ momorisio MexaHu3MOB
TOMOJIOTUYHOM ¥ HETOMOJIOTHYHON PEKOMOMHAITUH.

Tema 6.3. Mexanusmel penaparnuu PHK.

Pazgea 7. Ilyru peryjsiiuy 3KCHPeCCHH I'eHOB B JYKAPUHOTUYECKUX KJIETKAX U OCHOBHBIE
NPUHLIMIIBI JITUTeHUTHYECKUX NPOLECCOB.

Tewma 7.1. Perynsauus skcnpeccuy FeHOB Ha ypOBHE TpaHCKpUnuuu. L{rc- u TpaHcperynsaTtopHbie
3JIEMEHTHI. PerynsaropHsie TpaHCKPUIIITMOHHBIN (akTopbl. UHCYISTOPEI.

Tema 7.2. MetunupoBanne JIHK u ero pons B peryiasiiud SKCOPECCMH TE€HOB H
SIUTE€HETUYECKUX TIPOLECCax.

Tema 7.3. XpomMaTHH-pEMOICTUPYIONINE KOMIUIEKCHl U MOJIU(UKAIIMA THCTOHOB B PETYIISALIMU
JKCIIPECCHUU I'E€HOB.

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

Paznen 8. MousekyJasipHO-0MOI0THYeCKHEe METOAbI W MOAXOAbI B JIKCHEPHMMEHTAJIbHOMN
O0MO0JIOTHH JYKAPHOTHYECKOH KJIEeTKH.

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

Tema 8.2. Cexsenupoanue JJHK no merony CoHrepa: npuHIuUNI, KOMIOHEHTHl U MPOTYKTHI
peaknuu. Kitaccudeckast cxema aHajln3a U coBpeMeHHas peanusanys. OrpaHiueHus METOAA.

Tema 8.3. IHK-mtpuxkoaupoBanue. Mcrnonb3oBaHue B TeHETUYECKON UIEHTHU(UKAIIUYA BUIOB.
I'enetnyeckas 0a3a nqauubix BOLD.

Tema 8.4. Meroasl ¢parmentHoro aHanuza JJHK u ux mpakrtuuyeckoe mpumenenue. JITHK-
JAKTHIJIOCKOIHUS.

Tema 8.5. MGTO,Z[I)I CCKBCHHUPOBAHUA HYKJIICHMHOBBIX KHCJIOT HOBOT'O ITOKOJICHH:. OcHOBHBIC
MoAXOJAbI: MPEUMYIICCTBA 1 OTPAHUYCHUA. I'eHOMHEIE OMOJIMOTEKH U UX IMOJIYYCHHUE.

Tema 8.6. IlpuHnunbsl pekoMOMHAHTHBIX TexHoJorui. Pectpukraspl. Jluruposanue. Bekropsl
nus knonuposanus JJHK. Golden Gate u Ge3nurasnoe BUIbl KIOHUPOBAHHS.

Tema 8.7. JIpyrue coBpeMeHHbIE MOJIEKYIISIPHO-OMOIOTHYECKHE METOIBI B AKCIIEPUMEHTAIBLHOM
OMOJIOTUH PYKAPUOTHIECKOUN KIIETKHU.



4.3.1 TlepeyeHb CEMHUHAPCKUX, MPAKTHYECKUX 3aHATHIA U J1a00PaATOPHBIX padoT

Ne Ne paznena u TeMbl HaumeHnoBaHue TpyroeMKoCTh Ouenovnble ®opmupyemble
n/H CeMHMHAPOB, (uac.) cpeacTsBa KOMIIeTEHIIUH
npakTudeckux U | Beero | M3 Hux (MHIHKATOPBI)
JIa00PaTOPHBIX PadoT | YacoB | MPaKTH
yeckast
NMOJATOT
OBKA
1 2 3 4 5 6 7
1 Pasien 1. Becue, PasuooGpasue  (popm 2 TectupoBanue IK-1
XKU3HH  Ha  3eMle. Komnoxsuym HAK i 1.1
Dopmbl JKU3HU. UK 1k 12
[IpenmeTt MoneKyIsIpHOM Knerounas TCOpHSL: MK k13
o — KJIaCCUYeCKUe u

COBpEMEHHBIE
Temsr: NeNe 1.1 —1.4. peCTaBICHUS.

2 1. Cocra, cTpoeHue u 2 Tectuposanne TK-1

BHIbl  HYKJICHHOBBIX Kosnoxsuym Zﬁg MK 1.1
Paznmen 2. CrpykTypa u | KHCIIOT. OyHKIMH Hﬂ[(];[; ,]j
coiictBa HykiaenHoBbix | JJHK u PHK B kneTkax. '
KHCJIOT. 2. CtpykTypa U BHIBI
Tembr: NeNe 2.1 - 2.2, | HYKJICOTHIIOB.

IIpunuun

KOMILJIEMEHTapHOCTH B

OpraHM3alNN

HYKJIEMHOBBIX KUCIIOT.

3 4 TectupoBaHue NK-1
Pazgen 3. OcHoBHBIE KoMTOKBHyM WK 11
TIPUHLIUIIBI OPTaHNU3AIAN UK 1k 1.2
TE€HETUYECKOUN Opraxusanust HE{K B MK k13
uHpopManEu B dyka- | FYKaPHOTHYCCKOM
PHOTHYECKON KJIETKE KIIETKC.

Tembr: NeNe 3.1 —3.11.

4 1. LenTpanbHasa gorma 4 Tectuposanue IIK-1
MOJIEKYJISIPHON Komnoxsuym HAK pc1.1
ouonoruu: HIK iz

MK k13
KIJIACCUYECKUE u
COBpEMEHHBIE
MIpeICTaBICHHUSI.
2. MonekynspHbie
Pasnen 4. OcHopHple | MEXQHH3MBI
myTH peann3aimn perukanuu JHK.
TeHETHYECKOM uH- | 3. MounekynspHble
(hopMaIruu B KIIeTKe MEXaHHM3MBbI
Tewmbl: NeNe 4.1 — 4.6. ;giggigl;l‘nunn Y
4. MonexynsapHbie
MEXaHHU3MbI
npoueccudara MPHK y
9YKapHOT.
5. I'eHeTHueCcKui KO 1
ero caoiictBa. PaMku
CUMTHIBAHMSI.




[Ipennourenue
KOJIOHOB.
6. MonekynspHbie
MEXaHU3MBI
TPaHCIISILIUH.
P s C 4 TectupoBanue IK-1
aspert . LNCHMANBHBIC | Creppanbhple  MyTH KOoIIoKBHyM HJIK nkc 1.1
MyTH _ TePeMait | pepenaun HIIK k1.2
TEHETUYECKON UH- | reyeTHuecKoi HJIK k1 3
(bopmatmi B 9yKapH- | ypdyopmarm B
OTHYECKOH KIIETKE. yKapHOTHIECKOI
Tembr: NeNe 5.1 —5.3. KIJIeTKE.
P 611 4 TectupoBanue IK-1
asnen 6. IoBpekaeHHe | Myraryn u KoIIoKBHyM UK 11
M OyTH  Penapauvy | poppesxieHne HIIK ik 1.2
HYKJICHHOBBIX KIiI'CJ'IOT B | HYKJICHHOBBIX KHCIOT HUJIK 1k 3
9yKapHoTHICCKON B KJIeTKe. MeXaHu3Mbl
KJIETKE. penapauun.
Temsbr: NeNe 6.1 — 6.3.
p 7 4 TectupoBanue IK-1
asnen 7. Ilytm pery- Kooksuym MK 1.1
JSIUHA SKCIIPECCUU WK k12
T€HOB B OYKapUOTH- | Perynanus MK nxis
HeCKHX  KICTKAX M| sgenpeccd TeHOB B
OCHOBHBIC  MPHHIMIIBI | 5 canyorigeckoii
AMUTEHUTHYECKUX KIIeTKe.
IPOLIECCOB.
Tembr: NeNe 7.1 — 7.4.
[Ipumepst 12 TectupoBanue IK-1
Pa3aen6 8. Momeky- | yenonp3osanms KonnoxBuym MK 1k 1.1
JHIPHO-OUOJIOTMHECCKIE | ooppemenHbIx VCTHBII JOKIa HJIK 1k 1.2
METOABl W HO,Z[XO,ZE'BI B | MoeKyspHO- MK k13
IKCTIEPUMEHTATBHOM O P ——
Oounonorun 5 METOJIOB B
SYKapHOTHUCCKOH 3KCIICPHMEHTAIIbHOM
KIJICTKH. OMOIOTUH
Tembi: NeNe 8.1 — 8.7. OYKapruOTHICCKO
KJIETKH.

4.3.2. Hepeqeﬂb TEM (BOIIpOCOB), BbIHOCHMMBIX HAa CAMOCTOATEJIBHOC U3YUYCHHE CTYICHTAMUA

B PaMKax camocTosTebHoi padorsl (CPC)

Ne n/m Tema 3ananue dopMupyemas HIAK
KOMIIeTeHIIUs
Tema 8.1. [lonmumepasnas | U3yunts  TeopeTHUeCKHit IK-1 MK nx 1.1
uenHas peaxius (I1LP) MaTepuail IO BOIMPOCAM: MK nk 1.2
«[Tonumepa3Has  1enHas HJIK nx 13

peaxiust (I1LP): mpuaImm,
KOMIIOHEHTBl W TIPOJTYKTHI
peakmun. OCHOBHBIE JTaITbl
H HX napaMeTpsl.
PasznoBupnoctn TP wu




MPaKTUYECKOE
MIPUMEHEHHUE).
IToaroroButs YCTHBIN
JIOKJaJ II0 TEME.

Tema 8.2.
CexBenupoBanue JJHK
o metony Canrepa

M3yunts  TeOpeTHUECKH
Marepual o BoIpocam:
«Cexenuposanue [IHK no
Metony CaHrepa: NpUHIIMII,
KOMIIOHEHTbl ¥ MPOIYKThI
peaKIuu. Knaccuueckas
cxema aHann3a u
COBpPEMEHHAsl peau3alysl.
OrpannyeHus METOaay.
ITloaroroButhb YCTHBIN
JIOKJIaJ| 110 TEME.

I1K-1

HIIK nx 1.1
HIIK k1.2
UK k13

Tema 8.3 JIHK-
IITPUXKOUPOBAHHE.

M3yunte  TeOpeTHUECKH
Martepuall 1o BoIpocam:
«JIHK-
LITPUXKOAUPOBAHUE.
Hcnons3oBanne B
reHEeTHUYECKOM
UACHTU(DUKALIUN BHJIOB.
I'eneTnueckas 0a3a JaHHBIX
BOLD». IToaroroBuThH
YCTHBIN JOKJIAJ] 11O TEME.

I1K-1

HIIK nx 1.1
HIIK k1.2
HIIK rx 13

Tema 8.4 MeTobl
(hparmMeHTHOTO aHaN3a
JHK.

M3yuntes  TeopeTHuecKuil
MaTepHa 1o BOIpPOcaMm:
«Metoapl  (GparMeHTHOTO
amammza JHK wu  ux
MPAaKTUYECKOEe
[IPUMEHEHHUE. JHK-
JAKTUIIOCKOIIHS.
IToaroroButh YCTHBIN
JIOKJIaJl IO TEME.

IK-1

WK nx 1.1
UK k1.2
HIIK rx 13

Tema 8.5 MeToabl
CEKBEHHUPOBAHHUS
HYKJICHHOBBIX KHCIIOT
HOBOT'O IIOKOJIEHHS.

N3yunute  TEOpETHUYECKUIA
Marepuall o Borpocam:

«MeToapl CEKBEHUPOBAHUS
HYKJIEHHOBBIX KHUCJIOT
HOBOT'O MOKOJICHUS.
OcHOBHbIE MOAXO/BL:
MPEUMYIIECTBA u
orpaHu4eHusi. ['€HOMHbIE
OMOIIHOTEKH u 170:4
nonydyenue». [1oaroToBUTh
YCTHBIW JJOKJIAJ] 11O TEME.

IK-1

UK nx 11
UK nx 12
HIK k13

Tema 8.6 «IIpuHIMIIBI
PEKOMOMHAHTHBIX
TEXHOJIOTHI

N3yunute  TEOpETHUYECKUIA
MaTepua 1o BOIpocam:
«[IpuHnUMIBI
PEKOMOWHAHTHBIX
TexHoJoruil. PecTpukrasbl.
JlurnpoBanue. BexTopsl
nns  xknoHupoBanug JIHK.
Golden Gate u 6e3murasnoe
BUJIBI KIIOHUPOBAHUS.
IToaroroButs YCTHBIN
JIOKJIaJ] 110 TEME.

IK-1

UK nx 11
UK nx 1.2
WK k13

Tema 8.7 «/Ipyrue

N3yunte  TeopeTHUecKHi

I1K-1

WK nx 1.1




COBpPEMEHHBIE Marepuall o BOIpocam: HIK nx 1.2
MOJIEKYJISIPHO- «Jlpyrue COBpPEMEHHBIE HJIK nk 13
OMOJIOTMYECKUE METO/IBDY | MOJEKYJISPHO-
OMOJIOTHYECKHE METOILI B
3KCIIEPUMEHTAIIbHON
OHOJIOrUH
SYKAPUOTUYECKON KICTKM.
ITloaroroButhb YCTHBIN
JIOKJIaJ 110 TEME.

4.4. MeToan4yeckne yKa3aHHsl M0 OPraHU3aIUU CAMOCTOSITEJIbHON PadOThI CTYIEeHTOB

CamocrosTenbHas paboTa CTYIEHTOB SIBJISIETCS COCTaBHOM YacThl0 Y4eOHOIrO Ipolecca H
npecieayeT CIeAYIOoIne EeNn:

* COBEpIICHCTBOBAHHWE HABBIKOB CamM0O0OOpa3oBaTeIbHOW pabdOTHl KaK OCHOBHOTO ITyTH
MOBBILICHUS YPOBHS 00pa30BaHus;

* yriuyOJieHue U pacuIMpeHne 3HaHUH M0 MPEIMETY.

Jiss opraHu3ali CaMmMOCTOSITENFHOW paboThl 1Mo auctuiuinae «MoJekymsipHas Ouosorus
KJIETKM» MCIIOJIb3YIOTCS Cieaytonue (popMbl caMOCTOSITEIbHON YueOHOH paboThI:

* HU3YyYCHHE MATEPUANA, U3JI0KEHHOIO B JICKLIHSX;

* U3YYEHHE U aHAJIU3 PEKOMEHI0BAaHHOU JIUTEPaATYpPHI;

*  CaMOCTOSITENIbHBIN MMOUCK, U3yUEHHE U aHAJIU3 JIUTEPATYPhl IO JUCLUILIMHE, HE YKa3aHHbBIN B
CIIMCKE PEKOMEH0BAHHOM JINTEPATYPHI,

* CAMOCTOSITEIbHOE M3y4eHME Yy4eOHOro MaTepuana, IpeJyCMOTPEHHOro paboueil
IIPOrPaMMOii, HO HE U3JI0KEHHOT'O B JIEKLIHSX;

[TonroroBka K MpakTUYECKOMY 3aHSATHIO COCTOUT B TEOPETHUECKOM MOATOTOBKE U BBINOJIHEHUN
IIPAKTUYECKHX 3a/laHuil (pelIeHne 3a/1a4, OTBEThI Ha BOIIPOCH! U T.1.):

* IOJrOTOBKA K KOJUIOKBUYMY;

* IOArOTOBKA YCTHBIX JOKJIAJOB;

* TOJrOTOBKA K TECTUPOBAHUIO.

Pexomenoayuu no noocomoexe ycmnozo 0oxknaoa

Yemuwiii 0oknao mpepncraBnseT coOOW KpaTKUil aHaNMTUYECKUH 0030p MHUHMMYM OIHOTO
HCCIIEIOBaHMsI B 00JIACTH 3KCIIEPUMEHTAILHON KJIETOUHOM Ononoruu. MccnenoBanue, BoIOpaHHOE IS
0030pa, JOKHO OBITh ONMYOJIMKOBAaHO Ha AHIJIMHCKOM S3BIKE B PELEH3UPYEMBIX MEKIYyHapOIHBIX
U3JaHUAX He paHee, yeM 3a nociueaaue 10 ger. CTyneHT caMOCTOSTEIbHO MTPOU3BOANUT MOUCK CTaThH,
M0 KOTOpOW OyJeT MPOBOJUTH AHAIUTUYECKHH 0030p, C MCIHOJb30BAaHUEM JOCTYIHBIX 0a3 JTaHHBIX
Hay4HON JUTepaTypbl M TIOUCKOBBIX cHcTeM. CTaTbsd JOJDKHA COOTBETCTBOBATh OJHOW U3
PEKOMEHIYeMBbIX TeM YCTHBIX JIOKJIaJIOB M 0JJ00peHa IpenoaBareieM TUCIUILTHHEL. [Ipu noaroroske
J0KJIa/la CTYACHT JONOJHHUTEIbHO MOXET HCIHOJb30BaTh Y4eOHYIO, CIEHUAIBbHYIO U CIPABOYHYIO
JTUTEpaTypy, HAyYHbIE CTaThH B POCCHUICKUX W MEXIYHAPOIHBIX M3JaHUAX. JlOKiIa mpeacTaBisercs
nepes ayauToOpuel, BKIIOUarolled MnpernojaBarens AMCUUIUIMHBL M CTYIEHTOB. PexomeHyemas
MIPOOJDKUTETFHOCTh YCTHOTO BBICTYIUICHHS CTyAeHTa — 15-20 MUHYT, mociie KOTOpOTO CIEIYyIOT
BOIMPOCHI ayTUTOPHUH, Ha KOTOpPbIE JOKJIAIYHK JIOJDKEH J1aTh MCUEPIBIBAIOIINE OTBETHI. Jlokiaa qomkeH
COIPOBOKAATHCS HATJISIIHBIM MTPEICTABICHHEM KPATKOTO COJIEpaHus pedepara B BUJE MPE3ESHTAIIN,
BBITTOJIHEHHOM C HCIOJb30BAHMEM KOMIIBIOTEPHBIX IMporpamm. PekomeHayercss Ui IMOATOTOBKH
Mpe3eHTalMl UCIOoJIb30BaTh nporpammy Microsoft PowerPoint. 3anmadeil nokmana B BUAE YCTHOTO
BBICTYIIJICHUS SIBJISIETCSl TOJYYEHMs TEPBUYHBIX HABBIKOB HAayYHO-HCCIIEAOBATENLCKOM pPabOTHI,
3aKperuieHue 3HaHWH, TONYYEeHHBIX MPH HM3YyYCHHH TEOPETHUECKOTo Kypca, TMOJYYCHHWE HAaBBIKOB
CaMOCTOSITENTPHOIO H3YYEHHUS MEXIYHApOJHBIX HCTOYHMKOB COBPEMEHHOHM JHUTEpaTyphl, yMEHUI
KpaTKO W HAIJSITHO TPEICTABIATh PE3yabTaThl MCCIENOBAaHUS, ()OPMHPOBAHUE HABBHIKOB M YMEHUH



BEJICHUS HaydyHOH auckyccuu. OLieHKa JOKJIaJa OCYLIECTBIIETCS B COOTBETCTBUE CO CIIECAYIOLIUMU
KPUTEPUSMH: YETKOCTb H3JIOKEHHMsSI OCHOBHBIX 3JIEMEHTOB BBIOPAHHOI'O HAy4HOI'O MCCIIEJOBAHUS;
[IOHMMAaHUE HU3y4aeMoOil MpoOJeMbl M METOJOJIOIMM HAyyHOTO HCCIIEOBAaHUS; YMEHUE BBISABIATH
CHJIbHBIE CTOPOHBI U HEJJOCTATKH U3JI0)KEHHBIX B CTaThe TEOPUI U NCIIOIb30BAHHBIX METOA0IOTNYECKUX
MIOJIX0/I0B; BIIaJIeHHE MPO(PECCHOHATBHON TEPMUHOJIOTHEN; yMEHUE OTBEYaTh Ha BOIIPOCHI AyJUTOPHUH.

4.5 IlpumepHasi TeMAaTHKAa KyYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboTbl HE IPEYCMOTPEHBI YU€OHBIM IIJIAHOM.

V. VUEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) mepevyeHb JUTEPATYPHI

1. Yennos, FOpuii Cepreesuu. Beenenue B kietounyro Ouonoruto [Tekct] : yueb. myis yH-TOB,
oOyuaromuxcs o Hanpasi. 510600 "buonorus" u 6nonornyeckum cret. / FO. C. Yenuos. - 4-¢
u3]1., iepepad. u A0oI., crep. u3d. - M. : AnbsHc, 2015. - 494 c. : wi., 8 n. uB. ui. ; 22 cM. -
bubmmorp.: c. 487. - ISBN 978-5-91872-080-6 (30 5k3.).+

2. Konnues, Anekcanap CepreeBud. MonekynspHas 6uomnorus [Teker] : yuel. g cTya. By30B /
A. C. Konnues, I'. A. CeBacTbsiHOBA. - 2-€ U3, Uctip. - M. : Akagemus, 2005. - 398 c. : wi. ; 21
cM. - bubimorp.: ¢. 393-395. - ISBN 5-7695-1965-7 (59 5k3.).+

3. Yuncon, K. IlpuHummel u MeToapl OMOXMMHU W MOJEKYJSPHOW OMOJOTHH [DJIEKTPOHHBIN
pecypc] / K. Yuncon, [Ix Yonkep. - 2-e uzn. - M : bunom. Jlabopartopus 3nanuit, 2015. - 855 c.
- (Metonp! B 6nonorun). - Pexxum nocryna: 9bC "UznarensctBo "Jlanp". - Heorpannd. goctym.
- ISBN 978-5-9963-2877-2.+

4. Pazun, Cepreii BnanumupoBud. XpoMaTuH: yIakOBaHHBIM TeHOM [ DnekTpoHHbIi pecype] / C.
B. Pa3un, A. A. beictpunikuii. - Mocksa : Jlaboparopus 3uanuii (panee "bBMHOM. Jlaboparopus
sHanuit"), 2015. - 176 c., [8] n. wn. c., [8] n. win. : wi ; 22 cM. - Pexum gocryna: 9bC
"UznatenbctBo "Jlanw". - Heorpanuu. goctym. - ISBN 978-5-9963-2950-2.+

5. ®amnep, xepansa M. MonexymsipHas ouonorust kieTku [Teker] : pykoBOACTBO AJist Bpauek /
J. M. ®annep, J. Hunac ; nep. ¢ aura. U. b. 36apckoro. - M. : bunowm, 2016. - 256 c. : ui. ; 26
cm. - Ilep. u3a. : Molecular Basis of Medical Gell Biology / G. M. Fuller. - Stamford, 1998. —
ISBN 978-5-9518-0436-5 (6 9k3.).+

0) nepuogUYecKHe U3TAHUS
B) CIIUCOK aBTOPCKHX METOAHYECKHX Pa3padoToK

r) 0a3bI JAaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE H TOMCKOBbIE CHCTEMBbI

1. https://www.ncbi.nlm.nih.gov — BeG-caiit HanmonanbHOro 1eHTpa OMOTEXHOJIOTHYECKON
uHpopmanuun CIHA (NCBI), xotopslii mpenoctaBiseT OecIUIaTHBIA AOCTYH K Pa3IMYHbIM Oa3zam
TaHHBIX, BKJIIOYas 0a3bl JAHHBIX, COJIEPIKAIINE Pa3IMYHbIC TUITHI TeHETHUECKUX JaHHBIX, 0a3bl JaHHBIX
aHHOTAMK MyOJIMKaMi OMOMETUIIMHCKON W 00LIeOnOIOTHYeCKO HamNpaBIEHHOCTH; COAEPKUT
MOITYJISIPHBIE TTPHIIOKEHHUS U MHCTPYMEHTHI OMOMH(POPMAIIMOHHOTO aHAIIN3A.

2. https://'www.ncbi.nlm.nih.gov/genbank/ — reHerudeckas 0Oaza gaHHbIX GenBank
Hanmonansnoro nenrpa OuorexHonormueckoi wuHpopmaruu CIHA (NCBI), kotopas comepx ut
OOIIEOCTYTHYI0O AHHOTHUPOBAaHHYIO KOJUIGKLMIO BCEX HYKJICOTHIHBIX IOCIIEI0BAaTENbHOCTEH
3aKOJMPOBAHHBIX B HUX MOCIIEIOBATEIHHOCTEH OEIIKOB.

3. http://lwww.boldsystems.org - o6Omaunas mnardpopma Ui XpaHEHHS W aHAIHM3a
reHetnyeckux JAaHHpix 1o JHK-mrpuxkogupoBanusi, paspaboranHas LleHTpoM reHOMUKH
o6uopaznoobpasuss (Kanaga). CocToMT M3 4YeTBIpEX OCHOBHBIX MOJYJeW: IopTaja JaHHBIX,



oOpazoBaTenpHOro noprana, peecrtpa BIN (nnentudukanuonnsie Homepa JHK-mrpuxkoaupoBanus) u
WHCTPYMEHTApHs JUTs cOOpa M aHajm3a TaHHBIX.

4. http://lwww.ebi.ac.uk — BeG-caiit EBponeiickoro mnHctuTyTa OnomHpopmaruku (EMBL-
EBI), koTopwlii mnpeaocTaBisieT OeCIIaTHBIA JOCTYN K TOMYJISPHBIM  TMPUJIOKCHUSIM IS
OnOMH(pOPMAIIIOHHOTO aHaJIM3a HYKJICOTUIHBIX M OCIKOBBIX MTOCIIE0BATEIBHOCTEH, TTOMCKA JaHHBIX C
MOITHBIMU BO3MOXKHOCTSIMU TIEPEKPECTHBIX CCBHIJIOK.

5. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB HykieotunoB (ENA), apxuBnas
reHeTudeckas 0Oa3za nmaHHbIX EBpomneiickoro wmHctutyra OuomHpopmatukn (EMBL-EBI), koropas
COJICP)KUT MCUYCPIIBIBAIONIYI0 HH(OPMALIUIO O MOCIIEA0BATEILHOCTH HYKJICOTHIOB B MHUpE, BKIIOUYAs
JTaHHBIE O HEOOpaOOTAaHHBIX MOCIEIOBATEIBHOCTIX, WHPOpPMANHIO O cOOpKax M (DYHKIIMOHAIBHBIC
AQHHOTAIHH.

6. http://ensemblgenomes.org — Ensembl, coBMecTHBIIi HayudHbIi HPOEKT EBporeickoro
uHctutyra OuomHpopmatuku ¥ WHcturyra CeHrepa, KOTOPBIH MPEIOCTaBISIET HWHTETPUPOBAHHBIN
JOCTYI K 0a3aM JIaHHBIX, KACAIOIIMXCS CTPOSHHSI TCHOMOB Pa3JIMYHBIX OPTaHU3MOB.

7. http://www.ddbj.nig.ac.jp/ — Snonckas 6a3a manubix JJTHK DDBJ, kotopas coumepxur
UHPOPMAIIMIO O HYKICOTUIHBIX IOCIEIOBATEIBHOCTSIX, OTHOCSAIIMXCS K pa3IMYHbIM TE€HaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3eunas TekcroBas 6a3a maHHsix PubMed,
cojiepiKamiasi [UTAThl, aHHOTALUK M CCHUIKM Ha TIOJHBIC TEKCThI MyOJMKAIMi OMOMEIUIIMHCKON |
00I1Ie0MOIOrMYECKON HAIPaBIeHHOCTH HaloHambHOTO IIeHTpa OMOTEXHOJOTHYECKOW WH(OPMALUU
CIIA (NCBI).

9. https://www.sciencedirect.com — 06a3a JaHHBIX AHIJION3BIYHOW HAYYHOH MEPHOAUKU
ScienceDirect m3marensctBa Elsevier, mpemoctaBiser OeCIUIaTHBIM JOCTYl K AHHOTAIMSAM BCEX
nyOJIMKaLWi, conepkaiuxcs B 6aze, u k 0oisiee 1,2 MIIH. MOJIHBIX TEKCTOB CTATCH.

10. http://elibrary.ru/defaultx.asp - wHayuHas SJCKTpOHHas OWONIMOTEKA, KPYITHEHIIHH
pOCCHICKHMI MH(POPMAIIMOHHBIN MOPTaNT B 00JaCTH HAayKH, TEXHOJIOTHH, MEIUIIMHBI U O0pa30BaHMUS,
coJieprKaruii pedeparhl U MOJHBIC TEKCTHI HAYYHBIX CTATEH M IMyOIUKaIn.

11. https://cyberleninka.ru — poccuiickas HaydHast 3JeKTpoHHas Onbnmnoreka «KubepJlenunkay.

12. https://www.researchgate.net — OecmiatHas couuanbHas ceth ResearchGate s
COTPY/ZIHUYECTBA YUEHBIX BCEX HAYYHBIX IUCIHUIUIMH, BKIIOYACT TAKUE CETEBBIC MPUIIOKCHHS, KaK
CEMaHTUYECKHUIl TIOUCK, COBMECTHOE HCIIOJb30BaHHE (PAiIOB, OOMEH MyOJIMKAIIMSIMHU, TEMAaTHYCCKUE
(bOpyMBI, METOTOJIOTHYECKHE TUCKYCCHU M TaK Jlaiee.

13. http://molbiol.ru - HeiiTpanbHas pycCKOsS3bIUHAS ~ TEPPUTOPHS.  JISI  TE€X, KTO
npodeccCHOHaIbHO CBsA3aH ¢ OMOJIOTHEN MIIM MOJIEKYJISIpHON OMOJIOoTHEH.

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

15. Uudopmanmonnas cucrema «EnuHOe OKHO JocTyma K 00pa30BaTEelIbHBIM pPecypcamy»
(http://window.edu.ru)

16. DBC «(FOPAMT». Anmpec noctyna: https://www.biblio-online.ru/

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

18. http://www.fptl.ru/biblioteka/biotehnologiya.html

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

20. Coro3 oOpa3oBaTesbHBIX caiiTOB - EcTecTBeHHBIE HAYKH

21. http://tusearch.blogspot.com - [Touck 37IeKTPOHHBIX KHUT, yOaHKanui, 3akoHoB, [OCTor
Ha calfTaX HAYYHBIX DJICKTPOHHBIX OMOIHOTEK.

22. Google Scholar —TTorckoBas cicTema 10 HaAy4HOU JIUTEPATYPE.

23. Science Research Portal - Hayuynas mowckoBas cucTeMa, OCYIIECTBISIONIAS
MOJTHOTEKCTOBBIN MOKCK B JKypHaJaX MHOTHMX KPYIHBIX HAyYHBIX H3/aTeNbCTB, Takux kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer craThil 1 JOKYMEHTBI B OTKPBITBIX HAYYHBIX
6aszax manubix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.



VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1 YuedoHo-1a00paTopHOE 000py/10BaHHUE

* Ayautopus s IPOBENCHUS 3aHATHI JEKIMOHHOTO THMA. AyauTopusi o0opynoBaHa:
crenranTu3upoBaHHoN (yueOHOI) Mebenpio Ha 12 MocajioyHBIX MecT; 00OpyI0oBaHa TEXHUYECKUMU
cpencrtBamu o0yuenus: IIpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas MeoBas,
maruuTHas, Jlaboparopusi opran xumun - Illkad BeITSDKHON AD-221"- 2 mt., Xumudeckuil mkad
(cremnax) -1 mr., JlaGopaTOpHBIN CTOJ C BBIKATHBIMU TyMOaMu — 5 IIT., XOJOAWIBHUK «MHUHCKY -
2mT., Anmapar ais BepTHUKaIbHOTO 3ekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 mr.,
Boaemerp BY-15 — 1 mr., Hdesunrerpatop YI-20 — 1 mT., Vi3MepuTenb MOHHBIX COMPOTUBICHUMN
(mmmenanca) - 1 mr., Mcrounmk mwranus i dnekrpodopesa "Dnbpd" — 1 mr., Ocummiorpad
yHUBepcainbHbIN aByxiydeBor C-55 — 1 mr., Tepmoctat TC-80 — 1 mr., [{eatpudyra 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 — 1., nentpudyra
naboparopuas OIIK-8 — 1 wr., nentpudyra madop-s, MequiuH-s, HactonbHas [[JIH 16 ¢ Mukpomporec-
HOM cucreMoil ympaBn — 1 mrT.,, cnektpodoromerp CD-2000, depmentep Minifors Speco
OakTepuanbHblil — 1mT., TepMmoctatr WB4MS BonHbIi /c iepeMernnBanuem/ - 1 mwr. repmocrar TC-1/80
CITY — 1 mwr., cayxaimumi JUisi TpeacTaBieHuss yueOHoM uHpopManuu OOJIbIION ayAUTOPUU TIO
mucuuiuiiHe  «MolnekynsipHas — OMOJIOTHSt  KIIETKW».  Y4eOHO-HArSIIHBIMHA — TTOCOOMSIMH,
o0ecreunBaIIUMU TeMAaTHYECKUE MILTIOCTPALIUH 110 AUCIUIIITNHE «MoeKymsipHas OMOIOTHs KISTKI:
[Ipe3eHTAlMH B KOJIMYECTBE S5 MIT.

e Ayautopusi A1 IPOBEICHHS 3aHATHA MPAKTUYECKOro THUMA. AyauTopus oOOpyAoBaHa:
CrenuaIn3upoBaHHoON (yueOHoi) mebenbio Ha 12 mocaloyHBIX MECT; 000pyJOBaHA TEXHUYECKUMHU
cpenctBamu obyuenus: [Ipoexkrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
marauTHast, Jlaboparopusi opran xumun - lllkad BeITSDKHON AD-221"- 2 mmr., Xumudeckuil mkad
(cremnax) -1 wT., JlaGopaToOpHBI CTOJ ¢ BBIKATHBIMUA TyMOamMu — 5 mT., XOXOAMIbHUK «MHUHCK» -
2mT., Anmapar ajs BepTHKaIbHOTO 3ekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 m.,
Bomemerp BY-15 — 1 wr., Jesunterparop YA-20 — 1 mr., M3meputenb HMOHHBIX COMPOTUBIICHUIA
(mvmmenanca) - 1 mr., Mcrounmk mwranus i dnekrpodopesa "Dnpd" — 1 mr., Ocummuiorpad
yHUBepcaibHbIN aByxsydeBoil C-55 — 1 mt., Tepmocrar TC-80 — 1 mt., Lentpudyra K-24 — 1 mr.,
Hentpudyra MIIB-310 — 1 mr. coy)amumu Ui TpeAcTaBIeHUsT yaeOHOH nHGopManmu 00BN
ayAMTOPUH 1O AUCHUIIINHE «MoJeKyIsipHas OMOJIOTUS KIETKU».

*  KowmmnbroTepHbiii knacc (ydeOHas ayAauTopusi) A TPYNIOBBIX W HMHJIUMBUIYaTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U IMPOMEXYTOUYHON aTTeCTalliu, OpraHU3alluid CaMOCTOSTEIbHON
paboTel. Ayautopusi 000OpyaOBaHA: CHEUATU3UpOBaHHON (yueOHOM) mebenpio Ha 20 mocagoYHBIX
MECT, JIOCKOH MeJIOBOH; 000py/roBaHa TEXHUYECKUMH cpeacTBaMu oO0ydeHus: CHCTeMHBIH OJ0K
PentiumG850, Monutop BenQ G252HDA-1 mrt.; Cuctemusriii 610kAthlon 2 X2 250, MonuTop BenQ
G252HDA — 8 mt.; Cuctemnsiit 610k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOGI0K
IRU T2105P — 2 mr.; Cuctemnsrit 610k Pentium G3250, Morutop BenQG955 — 1 mT.; CucreMHBbIi
6mok Pentium G3250, Monutop BenQ GL2250 — 1 mwit.; Cucremsslii 610k Pentium G3250, Monurop
Samsung T200 HD — 1 mr.; Cucremusiii 610k Pentium G3250, MouuTtop Samsung T190N — 1 mmir.;
Cuctemnslii 6510k Pentium G3250, MonuTtop Samsung 740N — 1 mt.; [Ipoextop BenQ MX503; sxpan
ScreenVtdiaEcot. C HeorpaHu4eHHBIM JOCTyNoM K ceTH MHTepHeT m obecrieueHueM aocTyna B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpe/ly OpraHu3alny.

* IlomemeHnus ans XpaHeHHs U OPOPUIAKTHYECKOrOo  OOCITy)KHMBaHUS  y4eOHOTO
o0opynoBaHus. AyauTopusi 000pyAOBaHa: CIIEIUATIN3UPOBAaHHOW MeOenbio Ha § MOCaJOYHbIX MECT;
BerrsokHoM mikad — 1mr., Jlamunapaeni mkad — 2 mT., Tepmoctat TC-80 — 2 mr., JTaGopaTopHBIii cTOI
MeTauIndeckuii — 3 mrt., JIabopaTopHbIi CTON ¢ PE3MHOBOW MOBEPXHOCTHIO — 2 IIT., XOJIOAMWIBHUK
«AtmanT» — lmr. Mukpockon MOHOKYJISIpHBIM — 8 T, Mukpockon "buonam"-1 mr., Crepunusarop
naposoit BK-75 1T "T3MOU" — lur., [Tunetka aBromaruueckas Jleanuner 0,5-10 m"-1 mwrt., [Tunerka-
noszarop"-1 mrt., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [Ipoektop Osepxea"-1 mT.,



ITpoextop View Sonic"-1 mr., [Ipoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 mr., [Tpuntep
Brother -1 mrr., ITpuarep 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 - Crangaptabiid Russian Edition. 250-499. ®opyc
Kontpakr Ne04-114-16 ot 14n056ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0s10ps 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 yvanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue H JIeKTPOHHbIE CPeACTBA
[Ipe3eHTanmu no BceM TemMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

st ocBOEHUS! TUCIMILIMHBI «MOJIeKyIsipHass OUOJIOTHS KIICTKW» MPUMEHSIOTCS CIIEIYIOIINe
o0pa3oBaTeNbHbIE TEXHOIOTHH:

1. Ungopmayuonnas nexyus. Jlexuuss — 3T0 CKaTO€ HU3IOKEHHE OCHOBHBIX HAYYHBIX
¢bakToB, yTO sABISAETCS 0a30il ISl aHanM3a PacCyXICHUU, OIEHOK.

2. Jlexyus-euzyanuzayus. B XoJe JIEKIIUU CTYIEHT MPEOOPa30BBIBAET YCTHYIO U TMCbMEHHYIO
uH(pOpMaLIMI0O B BU3YalbHYIO (OpMY, BBIACNAS MPH 3TOM Hanboyiee 3HAUMMbIE U CYIIECTBEHHBIC
aneMeHThl. Ha nexiuuy ucnonb3yroTes CXeMbl, PUCYHKHU, YEPTEXKH, CIIalIbI-IIPE3EHTAlluH, K TOITOTOBKE
KOTOpBIX MpUBJIEKalOTCs oOydatouecs. IIpoBeneHue JeKIUMM MPOBOJUTCS B BHJE CBSI3HOTO
Pa3BepHYTOr0 KOMMEHTUPOBAHMSI TOATOTOBJIEHHBIX HATJISIIHBIX TOCOOMIA.

3. [Ilpobremnas nexyusa. B xone npoOieMHON JIEKIMU 3HAHUS BBOJSATCS KaK «HEHU3BECTHOEY,
KOTOpO€ HEOOXOAMMO «OTKpBITHY». [IpoOnemHasi JeKIUs HAaYMHAETCS C BOMPOCOB, C MOCTAHOBKHU
npobJeMbl, KOTOPYIO B XO0JI€ M3JIOKEHHUs Marepuana HeoOXOJuMO pemuTh. [Ipu 3ToM BblIBUTaeMast
npo6sieMa He UMEET OAHOTUITHOTO PELICHHS], TOTOBOM cXeMbl HET. JIaHHBIN TUI JEKIUU CTPOUTCS TAKUM
o0pa3oM, 4YTO [€ATENbHOCTh CTYAEHTa IO €€ YCBOCHHMIO MpUOJMKAETCS K IOMCKOBOH,
HCCIIEIOBATENBCKOM. B X0/1€ NeKIIMN NPOMCXOANUT AUAIIOT IIPENOAABATENS U CTYIEHTOB.

4. Jlexyus-6eceoa. llpennonaraer HETIOCPEICTBEHHBIM KOHTAKT TpPENojaBareis ¢
ayautopueil. IlpenmyiiecTBo JeknuH-Oecelbl COCTOMT B TOM, YTO OHa IIO3BOJISIET IPHUBIEKATH
BHHUMaHUE CTYAECHTOB K HauOoyiee Ba)XHBIM BOIPOCAM TEMbI, OIpPENEIsATh COJEpKaHUE U TEeMI
U3JI0XKEeHUsl Yy4eOHOIro MaTepHaja ¢ yueToM 0COOEHHOCTEH CTYAECHTOB.

5. Jlexyua c pazbopom komkpemmuou cumyayuu. B Xone JeKIMM KOHKPETHas CHUTyalus
u3JaraeTcsd YCTHO WJIM B BHUJAE KpaTKoro auaduibMma, BUaeo3anucd U T. N. CTyIAEHTBI COBMECTHO
aHAIM3UPYIOT U 00CYKIal0T MPEICTABICHHBIN MaTepHuall.

6. [lpakmuueckue 3aHAmMus — 3TO 3aHATUE, IPOBOJIUMOE MO PYKOBOJICTBOM IpENoaBaTes B
yueOHOM ayIUTOpUHU, HAPABIEHHOE Ha YIIIyOJIeHHe HAayYHO-TEOPETUYECKUX 3HAHUW U OBJIAJCHHE
OIpeJIeIEeHHBIMU METOJIaMH CaMOCTOSITEIbHON paboThl, KOTOpoe (HOPMHUPYET MPAKTHUECKUE YMEHHUS.
OpHoit U3 QopM NPaKTUUYECKUX 3aHATUN B By3€ SBJISETCS CEMUHAp.

7. Konnokeuymsi — BUj y4eOHOTO 3aHATHS, IPOBOJUMOTIO C IIENBI0 MPOBEPKU U OLIEHUBAHMS
3HaHUU ydamuxcs. KoJulokBUyM MOXKeT MpoOBOAUTHCS B (popMe HHAMBHUIYaTbHOM Oecemsl
Ipero/iaBaTesisi Co CTYIEHTOM MJIM KaK MacCOBBIM onpoc. B xoze rpynmnoBoro oocyxaeHus CTyIeHThI



y4yaTcs BBICKa3blBaTh CBOIO TOYKY 3pPEHMS IO ONPEAEICHHOMY BOMIPOCY, 3alMIaTh CBOE MHEHHE,
MIPUMEHSIS] 3HAHUS, TIOJTyYCHHBIC Ha 3aHATHIX 110 TIPeMETY. B X0/1e KOJUTOKBHYyMa TaKkKe POBEPSIOTCS
pedepartsl, qpyrue nucCbMeHHbIE paboTHI CTYIEHTOB, IPOBOAUTCS 3aCIyIIMBAHHE JOKIIAI0B.

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

9. Hucmanyuonnvie obpaszosamenbHvle MEeXHONI02UU. [Ton JTMCTAaHIIHOHHBIMHU
00pa3oBaTEIbHBIMU TEXHOJIOTHSAMHU TIOHHUMAIOTCS 00pa30BaTelIbHBIC TEXHOJOTHHU, pEalln3yeMbIe B
OCHOBHOM C TpUMEHEHHEM HH(OPMAIIMOHHO-TEJICKOMMYHUKAMOHHBIX ceTeil. [lpu ocBoeHumn
JUCIUTUTAHBI «MOJIEKYIIIpHast OHOJIOTHS KJICTKHY HCIIOJB3YIOTCS CIEIYIONUE TEXHOIOTHU:

* Kelicosas mexHonoeuss — (opMa JAUCTAHIIMOHHOTO OOy4YeHHs, OCHOBaHHAas Ha
MPEJOCTaBICHUN  OOyJaromuMcs WHGOPMAIMOHHBIX ~ 00pa3oBaTelbHBIX PECYpPCOB B BHIE
CIELUAIM3UPOBAHHBIX HAOOPOB Y4eOHO-METOAMYECKMX KOMILJIEKCOB C HMCIOJIB30BAaHUEM Pa3IMUHBIX
BHJIOB HOCHUTENCH nHpOpManuu (KEHCoB);

*  UHMepHem-MexHO02uUs — CTIOCO0 TMCTAaHIMOHHOM Nepeadn nHpopMaIuy, OCHOBAHHBIH Ha
UCTIOJB30BAaHUU TJIOOATBHBIX M JIOKAJBHBIX KOMIIBIOTEPHBIX CETeH JUIsi OoOecredeHus: JocTyma
o0yyaromuxcs K “H(OPMAIMOHHBIM 00pa30BaTeIbHBIM pecypcaM U Uit OPMHUPOBAHUS COBOKYITHOCTH
METOAMYECKUX, OPraHU3AIIMOHHBIX, TEXHHUYECKUX M MMPOrPAMMHBIX CPEICTB PeaM3alliK U YIPaBICHUS
y4eOHBIM TMPOIECCOM HE3aBHCMMO OT MecTa HaxOXACHUs ero cyObekToB. Mcmomp3yercs
O6pazoBarenbHbiii moptan UI'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALIUA

Ouenounvie mamepuanvt 011 6X00H020 KOHMPOA
BxonHOro KoHTpOIIA U1 JaHHOW AUCHUIUIMHBI HE MPEAYCMOTPEHO.

Ouyenounvle mamepuansl meKyuiezo KOHmMpPOus
OrneHoYHBIE MaTEepHAIIbl TEKYIIETO KOHTPOIIsS opMUpyroTcs B coorserctBur ¢ JIHA yHuBepcurera.
B pamkax nucuurninnsl «MonekyssipHas OHONOTUsl KIETKW» MCIONb3YIOTCs cleayromue hopMbl
TEKYIIET0 KOHTPOJIS:

*  TECTUPOBAHHE
*  KOJUIOKBUYM
*  YCTHBIN JAOKIAJ
DoHJI OLICHOYHBIX CPEJICTB BKIIFOYACT.
*  (oHg TecTOBBIX 3aAaHMI MO TUCITUTUINHE
* TeMaTHKa U BOMPOCH! K KOJUIOKBUYMaM
* TEMBbI YCTHBIX JIOKJIA/I0B
*  BOMPOCHI JIJIsl TOJATOTOBKHU K BBIMOJIHEHUIO TECTOBBIX 3aIaHHM JJI SK3aMeHa
* KPUTEPHUM OLIEHKHU 3HAHUU CTYJECHTOB.

Ha3naueHune oLIeHOYHBIX CPEACTB: BBIABUTH chopMupoBaHHOCTh KommereHiuil [1K-1 (cMm. m.
I11). CryneHTbl, He BBINOJHUBINKE TPEOOBAHUSI TEKYLIETO KOHTPOJS WM MONYYHUBIINE UTOTOBYIO
OLICHKY TEKyIIEeHd YCIEBAEMOCTH «HE YIOBJIETBOPUTEIIBHO», CUHUTAETCA HMMEIOIMMM TEKYIIYIO
3a710JKeHHOCTh. O0ydaromuecs, UMEIoIIre 3a0/KEHHOCTH, JOJKHBI JIMKBUIMPOBATh UX HE MO3/HEE,
4eM 3a HEJEINIO J10 Hayayla IPOMEXYTOYHOHN aTTeCcTaluu.

JleMOHCTpallHOHHBbIE BADHAHTHI TECTOB /ISl TEKYIIero KOHTPOJIA
1. YcraHoBHUTE COOTBETCTBHE HA3BAaHUM HUKETIEPEUNCICHHBIX COSMHEHUH UX KJIAacCy:
CoennHeHue Kiacc
1) aneHo3uH a) a30THCTOE OCHOBAHUE
2) ryaHuH 0) HYKJICOTU]




3) 2-ne3okcu-D-pubodypanosza B) HYKJICO3HU/T

4) ATD ) caxap

5) IUTUIUHO3UH 1) HU OJTWH U3 BBIIIETIEPEUNCICHHBIX

3anumuTe BeIOpaHHbIE OYKBBI O] COOTBETCTBYIOIIUMU IIU(PPAMU:

| 1)

(2 3 |4 [5 |

2. PacrionoxuTe B MpaBUILHON MOCJIEA0BATEILHOCTH CTAANU PEeATH3alUU TeHETUYECKONH HHPOPMALIUU

B KIICTKEC:

a) npoueccuur PHK

0) TpaHCKPHUIIIIUS

B) TIOCTTPAHCISIIMOHHAS MOAU(HUKAIHS OCITKOB
T') TPAHCIIAIUS

J1) CHHTE3 HEOCIIKOBBIX METa0O0JINTOB

3. BuumarenpHO podnTaiiTe BOIPOC U BBIOEPUTE BCE BO3ZMOXKHBIE BApUAHTHI OTBETA, 0OOCHYITE CBOM

BBIOOD:

MoHoMmepaMu HYKJICHHOBBIX KHUCIIOT B KHMBBIX CUCTEMAaX SBJISFOTCS:
a) HyKJICOTUIbI

0) HyKJICO3H/IbI

B) a30TUCTHIC OCHOBAHUS

T') HyKJIeo3u -5 -pocharb

OTtBeT
O06ocHoOBanue

4, OXapaKTepHSYﬁTC IMMOJIMMEPA3HYHO LICIIHYIO PCAKIHIO 110 cneny}omeﬁ CXEMC:

N -

a) MPUHIIAIT METOJA

B) OCHOBHBIE ATaIlbl

') OCHOBHBIE KOMIIOHEHTHI PEaKIIUU
1) IPOJTYKTHI PEaKIINN

OT1BeT

TemaTuka u BOIIPOCHI K KOJUIOKBUYMaM

Konnoxeuym Ne 1 (2 uaca)
«Dopmbl dcuzHu»

. OnpeneneHHe »ku3HU. OTINYHS )KUBEIX CUCTEM OT HEXKUBBIX. KiteTrounas TCOpH.
. KJ'IaCCI/I(l)I/IKaI_II/IH KJICTOYHBIX (I)OpM JKU3HU: KIIACCUYCCKUC U COBPEMCHHLIC IIPCACTABIICHUA.

Konnoxeuym Ne 2 (2 yaca)
«Cmpykmypa u c80ticmea HyKieuHOo8bIX KUCIOM »

1. CgoiicTBa HYKJIEMHOBBIX KHCIOT Kak monumMepoB. CocTaB, CTpOEHUE U BUABI HYKJICMHOBBIX KHUCIIOT.
5’ 1 3’ KOHIIBL.

no

YpoBHu ynakosku saepHoi [IHK B sykapnoTHueckux kieTkax. XpoMaTUH U €ro BUJBL.

3. T'mcToHBI M HETUCTOHOBBIE OEIKU XpoMaTHHA. THUIBI KOBAJICHTHBIX MOAM(HUKAINN THCTOHOB U UX
(GyHKIMOHATIBHAS POJIb.

Konnoxsuym Ne 3 (2 uaca)

«OcHosnuvle NPpUHYUNsbL opeanusayuu 2eHemuyecKkoul qubopMaL;uu 6 aykapuomuquKoﬁ Kjlemke»



no

S

=

w

=

Tunbl mMeradaszHbIX XpoMocoM M UX Mopdosornyeckue ocodbeHHoctu. lloHsATHE O KapHOTHIIE.
XpOMOCOMHBIE yHcia U Ha0Opbl XpOMOCOM. MOHOIUIONIHOE U TaIllIONTHOE YUCIIa XPOMOCOM.
I'enom sykapuot. Kogupyromye u HEKOJUPYIOIIUE 371€MEHTH TEHOMOB 3YKapHOT.

OCHOBHBIE THIOTE3bl MPOUCXOXKJIEHHUS TI'€HOB. ['oMosiornuHble reHbl. OpTOJNIOTM U Mapajior.
IIceBnoreHsl.

MoOuIbHbIE TEHETUYECKHE HIEMEHThI U UX THIIbI.

Ocuosusie Buabl PHK sykapuot: uadopmannonnsie n Hekoaupyromme PHK.

Konnoxeuym Ne 4 (2 uaca)

«Ilymu peanuzayuu eenemuuecxoui ungopmayuu 6 kiemxe. Yacmo 1»
LlenTpaspHas 1orMa MOJIEKYJISIPHON OMOJIOTHH: KITACCUYECKHE U COBPEMEHHBIE TPEICTABICHUSI.
Monekynsapubie Mmexanu3mbl periukanuu [JHK. OcHoBHbIE 3Tanbl U yyacTHUKH Tiponecca. JTHK-
3aBucuMsble JIHK-nosmmMepassl 1 UX CBOMCTBA.
OcCHOBHBIE 3TaIbl TPAHCKPHUIIIIMK T€HOB, TpaHCKpuOupyembix PHK-nonmnmepasoii I1.
IIpoueccunr MPHK y sykapuoT. AnbTepHaTUBHBIM CIIAHCHHI, TpaHc-cIulaiicuHr. CTpykTypa
3penoid MPHK sykapuor.

Konnoxeuym Ne 5 (2 uaca)
«llymu peanuzayuu ecenemuyeckou ungopmayuu 6 kiemke. Yacmo 2»
I'enernueckuit xkom M ero cBoiictBa. CTaHOapTHBI M anbTepHATHBHBIC BapuUaHTHL. Pamku
cunthiBaHus. [Ipearnoyrenrne KOaoHOB.
MonekynspHble MexaHu3Mbl TpaHchsuuu. OCHOBHBIE ATalbl M MEXAaHU3MbI TPAHCIALUU Y
JyKapuOT. AJTbTCPHATUBHBIC «CTAPT» U «CTOM»-KOJAOHBI.
CrenanpHble IMyTH TIepeadyi FreHeTUYECKON HH(POPMAIK B 9YKaPHUOTHUECKOM KIIETKE

Konnoxeuym Ne 6 (2 uaca)

«lloepesicoenue u nymu penapayuu HyKieuHOBbIX KUCIOM 8 3YKAPUOMUYECKOU KIemKey
MyTanuu u nOBpeXIeHNE HYKJIEHHOBBIX KUCJIOT B KJIIETKE. DHJIOT€HHBIE U DK30I'€HHbIE IPUYHHBI.
Mexanusmsl npssmont penapaunu JJHK. Penapanns JJTHK ¢ nomomnipro MeXaHM3MOB TOMOJIOTUYHOU
Y HETOMOJIOTUYHOM peKOMOMHALINY.

Mexanusmsl penapanyu PHK.
Konnoxeuym Ne 7 (2 uaca)
«llymu pecynayuu sxcnpeccuu 2eHo8 6 3yKapuomuidecKux Kiemrkax u OCHO6Hble NPUHYUNbL
SNULEHUMUYECKUX NPOYECCO8)
Peryisanus skcripeccuu TeHOB Ha YPOBHE TPAHCKPUINIMHU. [{Mc- U TpaHCPETYIISITOPHBIE 2JIEMEHTHI.
PerynaropHble TpaHCKPUIIIMOHHBIN QakTopbl. UHCYISATOPHI.
Metunuposanue JJHK u ero posns B peryssiiuu 3KCIpecCuy T€HOB U SIUT€HETUYECKUX
polreccax.
XpOMaTUH-PEMOIETUPYIOLINE KOMIJIEKCHI U MOAU(DUKAIIMY TUCTOHOB B PETYJISILUN SKCIPECCUU
T'CHOB.
Perynsus skcnpeccuu renoB Ha ypoBHe PHK. PHK-untepdepennns.

Konnoxeuym Ne 8 (2 uaca)
«MonexkynapHno-buonozuyeckue mMemoowl U HOOX00bl 8 IKCNEPUMEHMATbHOU OUOI02UU
IVKAPUOMUYECKOU KAEMKU»

OOmre mpUHIMUIBI MMOJIMMEPa3HOil LenHoi peakiuu. HykinenHoBble Kucinotbi-cyoctparsl ITLIP.
Bosmoxno nu nposenenue [P ¢ PHK u nouemy? xk/IHK xak cyoctpar ITLP.

Bunsl monuMepas M uX CBOMCTBA: NPUOIM3UTENIbHAs CKOPOCTb pPAa0OOTHI, MPOLIECCUBHOCTD,
TOYHOCTb, BHJbl KATAIMTUYECKUX aKTUBHOCTEH, OCOOEHHOCTHM KOHIIOB CHHTE3HPOBAHHBIX
¢parmenTos JIHK.



3. Ocuosublie 3tansl [1I[P. TemneparypHble 1 BpEMEHHBIE YCIOBHUS Ka)XIOro M3 3TaroB. Pacuer
BPEMCHHM JJIOHTALMH, OT KaKUX YCIOBUH 3aBUCHUT BpeMs djoHranuu. OnpenesneHne TeMiepaTrypsl
OTKHIa IIPaiMEPOB U OT KAKMX OCHOBHBIX I1apaMETPOB 3TO 3aBUCHT.

Tembl YCTHBIX JOKJIAA0B

1. Mmaoroo6pa3ue pub03UMOB U UX (PYHKIIMU B DYKAPHUOTHUECKUX KIETKAX.

2. Pomp PHK-perumkamum B 3ykapuotmdyeckux kietkax u  PHK-3aBucumbie PHK-
II0JINMEpPAa3Bbl.

3. OOparHas TpaHCKpuIus B Jykapuotudeckux kinerkax u PHK-3aBucumpie JIHK-
II0JINMEpPAa3Bbl.

4. Tenomepa3za: CTpyKTypa, IPUHLHUI pa0OTHI U PYHKIIMOHAIbHAS POJIb B KJIETKAaX.
Temomepbl XpOMOCOM U MX POJIb B POJOJKUTENBHOCTD JKU3HH U IIPOLIECCaX CTapEHUs.
Posnb GenkoB 1menTepuHOBOrO KOMIUIEKCA B MOAJIEPKaHUU JJTUHBI TEIOMED.
PHK-unTepdepeHys u ee posb B peryssiiiuy SKCIPECCUN TEHOB 3yKapHOT.
TpurekcHbie CTPYKTYpPbl HyKJIEHHOBBIX KHCIIOT U UX POJIb B YKaPHOTUYECKUX KIIETKAX.
MexaHu3MBbl PETYJISLUN IKCIPECCUU TEHOB B 9YKAPUOTUYECKUX KIIETKAaX.

10 [TonuMepaszHas 1enmHas peakius U ee MPaKTHUeCKOe MPUMEHEHUE B SKCIIEPUMEHTAIBHOM
OHMOJIOTHH SYKApHOT.

11. CexBenupoBanue JJHK mno wmerogy CoHrepa u ero mnpakTHUECKOE MPUMEHEHHE B
AKCIIEPUMEHTAILHON OMOJIOTUHU IYKAPHUOT.

12. Metonbl CEKBEHHPOBAHMS HOBOTO TOKOJEHHMS M WX MPAKTHUYECKOE MPUMEHEHHE B
HKCIEPUMEHTAIBHON OMOIOTHH DYKAPHOT.

13. Meroasl noarorosku omommorex JJHK.

14. PekoMOWHAHTHBIC TEXHOJIOTMH U WX MPAKTUYECKOE NMPUMEHEHHE B IKCIECPUMEHTAIBHON
OHMOJIOTHH SYKapUOT.

15. /Ipyrue cOBpEMEHHbBIE MOJIEKYJISIPHO-OMOJIOTUYECKUE METOJbl B 3KCHEPHUMEHTAIbHON
OHMOJIOTHH SYKAPUOTHYECKON KIIETKH.

©ooNo O

Ol(eliolIHble mamepuaiivl o1 npomeofcymoqnoﬁ ammecmauuu

dopma MPoMEKYTOUYHOU aTTecTaluy - Ik3amen. Cuctema oneHok: nsatudamibHas. OC sToro tumna
JOJDKHBI  BBISBJIATH CTENEHb OCBOEHMSI TEOPETHMUYECKUX 3HaHUM Kak 0a3y g (popMuUpOBaHUS
KOMIICTEHIIN, YMEHHS UX TPUMEHATh B CUTYyalUsIX, MOJACIHPYIOMMX MPO(PecCHOHATBHYIO
NesTeIbHOCTD, a Takke chopMupoBaHHocTh kKoMmnereHuu [1K-1, 3assnennsix B 1. 111.

K sk3ameHy JOMyCKaroTCsl CTYJCHTHI, BHIIIOJHHUBIINE B MOJHOM OOBEMe ayJAHTOPHYIO HArpysKy,
CaMOCTOSITENIbHYIO paboTy, YCHEIIHO CIaBIIME BCE MPEAYCMOTPEHHbIE (POPMBI TEKYIIEr0 KOHTPOJIS.
CTyneHTbl, WMEIOMHE 33J0DKEHHOCTh 110 TEKYIIEMY KOHTpPOJIIO, JOJDKHBI BBITIOJHUTH BCE
o0s3aTeNbHbIe BUJbI JEATENbHOCTH MO y4eOHOMY IUIaHy, M TOJIBKO 3aTe€M JIOIYCKAalTCs K caaye
9K3aMeHa. JK3aMEH MPOBOJUTCS B (hOpME TeCTHPOBAHHS.

OrneHka 0TBeTa OCYIIECTBIISIETCS B COOTBETCTBUE CO CIEAYIOUIMMH KPUTEPUSIMU: TOJIHOTA OTBETa
Ha BOIPOCHI IK3aMEHAIIMOHHOTO OWJIeTa, CTETICHb BIAJCHUS MaTEPHAJIOM, H3JI0KEHHOTO B OCHOBHBIX U
JOMOJTHUTEIBHBIX UCTOUHUKAX JIUTEPATYpHl, CTENIEHb BIIAJACHUS MPOPEeCcCHOHATBHON TEPMUHOIOTHEN U
MOHATUIHBIM aIapaToM AUCIUTUIAHBL.

BOI’lpOCbl 07151 NOO2OMOBKU K BbINOIHEHUIO MECMOBbIX 3A0AHUN 0I5 IK3AMEHA

1. OcHOBHBIE OTJIMYHSA JKHMBBEIX CHCTEM OT HEXMBEIX. Kiaccuueckue IMOCTYJIaThI KJIETOYHOH
TCOpHUU U COBPECMCHHBIC MTPCACTABJICHU.

2. Pa3znooOpa3zue popm xu3HM Ha 3emiie. Heknerounsle GopMbl )KU3HH.

3. Knaccudukanus KIeTOYHbIX (OpPM KHU3HU: KIACCHUYECKHE M COBPEMEHHBIEC MpEACTaBICHUS.
JIByX- 1 TpEXTOMEHHAsl CUCTEMBbI OMOJIOTMYECKOM KiIacCU(PUKAIUH.



4. HyknenHoBbIE KUCIOTHI M MX BUABI. CBONCTBA HYKJIEMHOBBIX KMCIIOT Kak oiauMepos. [Ipasuna
Yapradda.
5. CocraB, cTpoeHHE U BUJIbI HYKJIIGMHOBBIX KACIOT. OYHKIIUU HYKJIEHHOBBIX KUCIIOT B KIIETKAX.

6. CtpoeHne u BUABI HYKJICOTHIOB. Hykiieo3umbl. A30THCThIE OCHOBaHHUSA. 5’ W 3’-KOHIBI B
CTPOCHUM HYKJIECHHOBBIX KHUCJIOT. MHUHOpHBIE HYKJIEO3UJbl B COCTaBE MPUPOAHBIX HYKIEHMHOBBIX
KHCIOT.

7. IlpuHIMN KOMIUIEMEHTAPHOCTH B OPraHU3allMM HYKJIEWHOBBIX KHUCIOT, (YHKIHOHAJIbHbBIE
IpyNIbl @30TUCTHIX OCHOBAHUH, y4acTBYIOIIME B 00pa30BaHUU BOJIOPOJHBIX CBA3EH.

8. KomrureMeHTapHbIe Maphbl a30THCTHIX OCHOBAHHU# MPH (POPMUPOBAHHH BTOPHUYHON CTPYKTYPHI
HYKJIEMHOBBIX KHCJIOT U MEXMOIIEKYIAPHBIX B3auMmozeicTBusax. Kanonnueckue Yorcon-KpukoBckue
napbl OCHOBaHHI U HEOIHO3HAUHOE criapuBaHue (BoOyssus) ocHoBanuit (Wobble base pairs).

9. Opranmzanus JJHK B knetke. YpoBuu ynakoBku siiepHoit JIHK B sykaproTHUeCKUX KIIeTKax.
XpOMaTHH: €ro COCTaB U THUIIBI B 3aBUCUMOCTH OT CTEIIEHU €r0 YIIaKOBKH.

10. T'uctonsl. Turbl KOBaJIEHTHRIX MOAU(UKAINI THCTOHOB U MX (DYHKIIMOHANBbHAS poib. [lonstue
O TUCTOHOBOM KOJI€.

11. HeructoHoBble O€JIKM XpOMaTHHA U UX POJIb.

12. Twumbl MeTaa3HBIX XpPOMOCOM U MX MOp(dostornueckne 0co0eHHOCTH. CTPYKTYPHBIE 3JIEMEHTHI
MeTada3HbIX XpoMOocoM. BTopuuHble nepeTsKKu, CIyTHUKH, SAT-XpOMOCOMBI.

13. Opranu3anus TEIUIOMEPHBIX YYaCTKOB XpOMOCOM. benku mIeaTepuHOBOro KOMILIEKCA.
@yHKINU TEITOMED.

14. Tlonstue o kapuorturne. XpOMOCOMHBIE YHC]Ia U HAOOpbHl XpOMOCOM. MOHOIUIOUJHOE U
raryIouaHOE YUCIa XPOMOCOM: Pa3HECEHUE MTOHITUH.

15. IlonsTue o reHoMe 9YKapHUuoT. Paznuuus B pa3Mepe rcHOMOB Y Pa3HBIX I'PYIIIL 9YKApUOT.

16. Ouenka pasmepoB renoma. 3naueHue C u CX. [lonstue o cOopke, koHTUraxX U ckadogax.
JliinHa TeHOMa, 30J10TOH IMyTh Kak Mepa JuiHbl reHoma (Golden Path Length).

17. Komupyrome W HEKOAUPYIOIIME D3JIEMEHThl TE€HOMOB JYKapHoOT: pa3HooOpasue U
(GyHKIIMOHATIBHAS POJIb.

18. TlonsiTue reHa, OCHOBHBIE TUIIOTE3bI MPOUCXOKACHHS TeHOB. ['oMonoruuHbie reHsl. OpTonoru
u napanoru. IlceBnoreHsr.

19. Tpanckpunrtom. OcHoBubie Buabl PHK sykapuot: nanpopmanmonnsie PHK u Hexomupyromue
PHK.

20. lentpasbHas JorMa MOJIEKYJISIPHOM  OWOJIOTMM:  KJIACCMYECKHME U  COBpPEMEHHBIE
IIPEJICTaBICHHUS.

21. Perumkanus JIHK. TlomykoHcepBaTHBHBIM MexaHW3M cuHTe3a. OCHOBHBIE ATalbl U OCIKU-
YYaCTHUKH mpoliecca. PerInKoH, peruinKkaTuBHAs BUJIKa, OFi.

22. JTHK-3aBucumsele JIHK-nonmumepassl u ux coiictBa. Hampasnenue pa6otsl JIHK nonumepas:
TUIBI PEPMEHTATUBHON aKTUBHOCTH Y OaKTEPUATIbHBIX M YKApUOTHYECKUX nonumepas. Heobxoanmblie
ycaoBus ans padots! JJHK-nonmmepas.

23. OcHoBHbI€ 3Tanbl perukanu. Otnuus cuaresa JJHK Ha nmunupyroeit n oTcraromnen nemnsx.
[Ipaiimepsl. @parmenTsl OKa3aku U UX JTUTHPOBAHUE.

24. YKopoueHHE TEJIOMEPHBIX YJYaCTKOB XPOMOCOM B Pe3y/IbTaTe PEIUIMKANUH y DYKapHOT.
Tenomepasa.

25. Tpanckpunuusi y sykapuoT. MoJekyasipHble MEXaHU3Mbl, OCHOBHBIE 3Tallbl M YYaCTHUKU
nporecca.

26. Tlonsatne o mMpoMoOTOpe W KOPOBOM IPOMOTOpE y dyKapuoT. bokc Xoramecca M MOTHBBI
VHULMALUY TPAHCKPHUIILIAHN.

27. OcHOBHBbIE (DAKTOPbl TPAHCKPUIIMU Y D3YKapUOT. 3aKpbITBIH M OTKPHITBI KOMILIEKC.



OCHOBHBIE OTIMYHNS UHUITUAIIUN TPAHCKPUIIINH Y OaKTepUil ¥ SyKapuoT.

28. JIHK-3aBucumbie PHK-nonmmepasbl U ux CBOWCTBa, HANpaBieHHE paOOTHL. Y CIIOBHS pabOTHI
PHK-nonumepa3z: cxoactBa u  pazimumuuss ¢ JHK-monumepazamu. MexaHu3Mbl  T€pMUHALIMU
TPAHCKPUIILIMH Y TIPO- U DYKApUOT.

29. Tlponeccunr MPHK y sykapuoT: MONEKyIsipHbIE MEXaHU3MbI B OCHOBHBIC dTanbl. CUTHAIBI
nonuaneHunupoBanus. [lonarue o pubozumax. CrialcoCOMBI.

30. MexaHu3MBbl CIUTACUHTA, aJIbTEPHATUBHBIN CIUIAWCHUHT, TPAHC-CILIAHCHHT.

31. Crpykrypa 3penoit MPHK sykapuor. [Tonoxenue «ctapT» U «cTOI» Ko0HOB B 3penoid MPHK.

32. I'enernueckuii koa M ero cpoicTBa. OTKIOHEHHS OT CTaHJAPTHOIO TNEHETHYECKOIo KoJa.
IIpeanourenne KOJJOHOB.

33. HanpaBnenue cuuteiBanusi renerudeckoil nudopmamu ¢ PHK. Pamku cuntbiBanus, ymcio
BO3MOXHBIX paMok cuuThiBanus mid nocnenoBarenbHoctedt JIHK u PHK. Otkpeitas pamka
CUUTBHIBAHUS.

34. TpaHcnanus: MOJIEKYISIPHBIC MEXaHU3MBI U OCHOBHBIE Tamnbl. CTPYKTypa pud0COM, OCHOBHBIC
OTINYUS OaKTEPUANIBHBIX U 3YKaPHUOTUYECKHX PUOOCOM. AJIbTEpPHATUBHBIE «CTAPT» U «CTOM»-KOJOHBI.

35. OOparHasi TpaHCKPHIILIUA U €€ peanusanus B dykapuotudyeckux kietkax. PHK-3aBucumeie
JIHK-nonumepasbl 1 ©1X MHOTOOOpasue.

36. IloHsATHE O PETPOTPAHCIIO30HAX M MEXAHHU3M MX Pa3MHOKEHUSI.

37. Temomepasbl: HOHSATHE, POJIb B KIETKaX, IPHHIUI pabOTHI.

38. Perumkanus PHK u ee peanmmsanus B xnerkax. PHK-3aBucumeie PHK nonmmepasst. Poib
mpouecca y 3yKapuor.

39. CuHTe3 NONUIENTHI0B ¢ ucroiab3oBanueM matpuubl JJHK in vitro.

40. TMoBpexnenue JIHK. DHaoreHHbie U SK30TeHHBIC TpUYUHBI ToBpexaeHus JJHK. Mexanu3zmbl
penapanuu JIHK. Pemapanua /JIHK ¢ moMonipro MeXaHW3MOB TOMOJIOTUYHOM M HETOMOJIOTMYHOM
PEKOMOWHAIINH.

41, HYTI/I peryiisinuu 3KCIpEeCCUU I'CHOB B DYKAPUOTHYCCKUX KIICTKAX.

42. Perynsiums SKCIIpeCCMM T€HOB Ha YpOBHE TpaHCKpunuuu. Lluc- M TpaHCperyasTopHble
AJIEMEHTHI. PeryiasTopHbie TpaHCKPUIIIMOHHBIN (akTopbl. UHCYISTOPHI.

43. MetumupoBanre JIHK u ero ponb B perymsiuu 5KCIPECCHU TEHOB W JIUTCHETHYECKUX
IpoLeccax.

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

45. TlonmumepasHas nenHas peakius. Onpenenenue. Ilpuniun. OCHOBHBIE KOMIIOHEHTBHI M
MPOAYKTHl peakiuu. TepMmocTaOuibHble monMMepasbl. (OCHOBHBIE ATambl U HMX [apaMeTphl.

Temnepatypa oTxura npaiimepoB u Bpems noHranuu. HykiaenHossle Kucinotsl — cyoctpats ams [TLP.
kJIHK. Buger ITLP. ITLP ¢ ropssuum crapTom.

46. CexsenupoBanue JJHK mo meronay Canrepa. [Tpunmmn metona. Kitaccndeckas cxema aHaimsa
U coBpeMeHHas peasninzanusa. OCHOBHbIE KOMIIOHEHTHI U MMPOAYKTHI peakiuu. OrpaHuueHust METO/a.

47. JTHK-mrpuxxoaupoBanue. Mcnoab3oBaHue B TEHETUUECKON MIEHTH(UKALIUN BUI0B.

48. Metonsl ¢parmentHoro anammza JHK wu wux mnpaktuueckoe npumenenue. JHK-
JAKTHIJIOCKOIHSA.

49. MeToapl CeKBEHHPOBAaHUS HOBOTO MOKOJIeHHs. OCHOBHBIE MOAXO/bI. [ eHOMHBIE OHOIHOTEKH
U UX IOJIy4YEHHE.

50. IpuHuuOB peKOMOMHAHTHBIX TeXHOJOTUH. PectpukTassl u ux Buabl. Tumsl konios JIHK.
JlurupoBanue. Bekroper mas kiaonupoBanus JIHK. ITlomste o Golden Gate xmonupoBanuw,
0e3nura3Hoe KIOHUPOBaHUE.
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[Iporpamma cocrasiiena B cootBercTBuH ¢ TpeboBanmsimu O@I'OC BO no nanpasienuto 06.05.01
«buonmkeHepus 1 OMOMHPOPMATHKAY.
[TporpamMma paccMoTpeHa Ha 3aceqaHuH Kadeapsl (PU3HUKO-XUMUIECKONW OMOIOTHH, OMOWHKCHEPUU U
ononndopmaruxu 17.04.2024 r. ITporokon Ne 15.
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3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @a_e{f‘f_
Hacmosawas npocpamma, He Mmodcem 0blmb 60CHpOU36eOeHA HU 6 Kakol opme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuletus Kagheopvl-paspabomuuxa npocpammol



