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I. HEJIb U 3AIAYU JUCIUATTJIMHBbI
Heab: QopmupoBaHue 3HAHUN OCHOBHBIX NPHUHIIUIIOB OpPTaHM3AMM H  pPeaTH3aINH
TeHETUYECKON WHGOpMallMi B JYKAPUOTHUECKUX KIIETKaX, (OPMUPOBAHHE TEOPETUUYECKUX OCHOB
HCII0JIb30BAaHUS COBPEMEHHBIX MOJICKYJISIPHO-OMOJIOTHUECKUX METO/IOB B perieHnu
npodeccnoHaNbHbIX 3a/1au.

3agaun:

*  chopmupoBaTh TpEACTABICHHE O MHOrooOpasuu (GOopM IKHU3HHM, KIACCHYECKUX U
COBPEMEHHBIX aCIeKTaX KJIaCCH(PUKAIIUU KICTOYHBIX (DOPM IKU3HU;

*  chopmupoBaTh 3HAHUS O COCTaBE, CTPOCHUH U (DYHKIUSX HYKJICHHOBBIX KHCIIOT B KJIETKE,;

* chopmupoBaTh 3HaHMS 00 OCHOBHBIX TPUHIMIAX OPTraHU3AIMH TE€HETUYECKOU
uH(pOpMalUM B KJIETKaX, CTPYKTYPHBIC JJIEMEHThI T€HOMAa M TPAHCKPUNTOMA SYKAPUOTHYCCKON
KIIETKH;

*  chopmupoBaTh 3HaHHS 00 OCHOBHBIX MOJICKYJSIPHBIX MEXaHHW3MaX WM MYTSAX BHYTPU- H
MEXKJICTOYHOM IMepeIayd MeHEeTHUSeCKONH MH(DOPMALMK, MPUHIUIIAX PETYJISIUH YKCIPECCUH I'CHOB B
YKapUOTHYECKOH KIIETKE;

e chopmupoBaTh NPEJACTABICHUE O MPUHIUIAX M METOIWYCCKUX aCIEeKTax IPUMEHEHHs
MOJICKYJISIPHBIX METOJOB M TOJIXOJIOB B IKCIICPUMEHTAILHON OMOJOTHH dYKAPUOTHUYECKON KIIETKU U
OMOTEXHOJIOTHH.

Il. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucturummaa b1.B.3 «MonekynsgpHas OHONOTHS KJICTKH» OTHOCUTCS K YacTH,
dbopMupyeMoil yduacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHMA

2.2. Jlns w3ydeHus: JaHHOW y4eOHOW TUCIUIUIMHBI HEOOXOJMMBI 3HAHUWS, YMEHUS W HAaBBIKH,
dbopMupyeMble MPEAMISCTBYIOIUMH TUcHUIUIMHAMU: «buoxumusy, «l'enetuka», «MaTtematuueckue
MeToAbl B Ouonorum», «MonekynspHas Ouosnorus», «Oo0mas Ouonorus», «OpraHudeckas XUMHU,
«OcHOBBI (PU3UKO-XUMUYECKOH Oromoruny, «llutonorus».

2.3. TlepeueHb MOCIEAYIOMUX YYCOHBIX TUCIUIUIMH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUS M HaBbIKM, (OpMHUpYEeMble JaHHOW y4eOHOM IUCHUIUIMHON: «AKTyaJbHBIE BOIPOCHI
reHeTukn», «buorexHonorus», «bonpuoil npakTukyMm 1o npoduiioy», «I'eHOMHbIE U TOCTTE€HOMHbIE
TeXHoJorumy, «MoaenupoBaHue ¥  OporpaMMHUpOBaHHE OuoOMporieccoB»,  «MoOJeKyIsIpHO-
reHeTuYecKass  uaeHTuukamus U dKkcrneptuszan, «Hanobworexnomorum»  «lIpaktuueckas
ouonHpopmatuka», «CoBpeMeHHble  OHOMEOUIIMHCKHE  TexHonorum»  «DapMmareBTudeckas
OMOTEXHOJIOTH Y, BEITToJHEeHe BKP.

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCIUIIJINHbI
[Tpouecc ocBOEHUS NUCHUIUIMHBI HAlIpaBiieH Ha (POpMHPOBAHUE KOMIIETEHIINH (KOMIIETEHIIMN)
B coorBerctBun ¢ ®I'OC BO u OIl BO no nanHomy HampasieHuto noarotoBku 06.03.01
«buonorusy, npoguns «PU3NKO-XUMHUYECKast OMOTIOTHS U OUOTEXHOJIOTUS».
I1K-1: CrnocobeH OCyIIeCcTBIATh HAyYHO-HUCCIENI0BATENbCKYIO AESTENbHOCTh 10 PEHICHUIO
(byHIaMEeHTaJIbHBIX U MPUKIAHBIX 3a/1a4 B 007acTH (PU3UKO-XUMHUYECKOH OMOJIOrHH, OMOTEXHOJIOTHH,
OMOMH(POPMATUKH M CMEXHBIX JUCIUTIINH.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m no JTMCUMIIVIMHE, COOTHECCHHBIX C
HHIUKATOPpaAMM JOCTHXKCHUSA KOMIIeTeHInii

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTEeHIHIi
IIK-1 MK nk 1.1 3narb: cTpoeHHE W (QYHKUUH  HEPETYJSIPHBIX
Crocoben 3Haer MEPCIIEKTUBBI | OMOMONMMEPOB B KJIETKAaX, NPUHIMIBI OpraHU3aIIH
OCYIIECTBIIATh MEKIUCIUTITMHAPHBIX TeHETHYECKOMH uH(pOpMaIHy, MOJIEKYJISIPHBIE
Hay4HO- UCCIIEJ0BAHUM, OCHOBHBIE | MEXaHH3Mbl PETYISALMU IKCIIPECCUU T'€HOB U Iepeaadu
MCCIIEIOBATEIIBCKYIO HOHSITHS, ujiey, | HacJleACTBEHHOH nH(OpMaIIH.




JESATSILHOCTh
PEIICHHUIO
(byHIaMEHTATBHBIX U
MPUKJIATHBIX 337324 B
obmactu (husuKo-
XUMHYECKON
OHOJIOTHH,
OMOTEXHOJIOTHH,
OMonHGOPMATHKH |
CMEKHBIX JUCIUILINH.

110

JIOCTIOKCHHUS u
COBpPEMEHHBIE
HanpaBJICHUS pasBuTHS

(hU3HKO-XUMUYECCKOM
OHOJIOrMH, OMOTEXHOIOTHH,

YmMmeTh:  IEMOHCTPUPOBATH  3HAHUE  IPUHIIUIIOB
CTPYKTYPHO-(YHKIIMOHATbHOM OpraHu3anyn
OMOJIOTMYECKUX O0BEKTOB U MEXaHU3MOB I'eHETUIECKON
U DIUTCHETUYECKOW pErylsldd BHYTPUKIECTOUHBIX

MMpouEeCCOB; HCIOJB30BaTh IIOJTYYCHHBIC 3HAaHUA U

OmomH(pOPMATHKH Y | HABBIKK JUISI PEMIeHUs NPOQPECCHOHANBHBIX 3a7ad, B

CMEKHBIX OUCLUIUINH, | YaCTHOCTH, IPU MPOBEICHUH HAYYHBIX UCCICAOBAHUN U

OCHOBHEIC pa3paboTok B obmactu COBpPEMEHHOH

METOI0JIOTHIECKHE SKCIIEPUMEHTAIBHON OWONOTHH W OWOTEXHOJOTHH, a

MOJIXOJIBI u METOABI | TAKXKE M OCBOCHUS MOCICHYIOUNX JUCLUUILIHH

peleHus 3aga4 no | mpodus.

TEMaTHKE Hay4yHBIX | Biagers: 3HaHUSAMH 0 MHOTOOOPa3WH KUBBIX CUCTEM U

WCCIIeTOBAaHUN OCHOBHBIX 3aKOHOMEPHOCTSX WX (PyHKIIMOHHPOBaHUS,
MPUHIMINAX OpPTraHU3alud U Pealn3alull TeHEeTHIeCKOH
nH(popMaIuy, TEOPETHYECKUMHU OCHOBaMH
MOJIEKYIISIPHO-OMOIOTHYECKUX METOJIOB H MOIXO0B.

UK nx 1.2 3HaTh:  TCOPETHUYECKHUE  OCHOBBI  MOJEKYJISIPHO-

Ymeer HUCII0JIB30BaTh B | TCHETHYCCKUX METOA0B aHaJlu3a u OCHOBHBIC

npohecCHOHaTbHON MIPUHIIATIEL pabOTH Ha COBPEMEHHOM 000pYIOBaHHH.

JIeSITEIbHOCTH YmeTn: TTOJTE30BAThCS Hay4JHO TEXHUYECKON

COBpPEMEHHEIE JUTEpaTypod M JOKYMEHTalMedl [yl MNpOBEICHHUS

MIPEJICTaBICHUS 0 | MOJIEKYJSIPHO-TEHETHYECKUX METO/JOB aHAIH3A.

mporeccax Bnagerb:  TEOpeTHYECKMMH  OCHOBAMH  METOJOB

KUBHEACATCIBbHOCTU Ha | MOJICKYJIAPHO-TCHCTUYCCKOI'O aHaJInu3a, HaBbIKaMU

BCEX YPOBHAX OpraHU3alun pa6OTI)I C HAYYHO-TCXHUUYCCKHMMHU IIPOTOKOJIAMH U

OMOJOTHYECKUX  CHUCTEM, | TeXHUYECKOH  JTOKYMEHTAalled K  COBPEMEHHOMY

NPaBUIIBHO CTaBHUTH 3a7audl | 000pyI0BaHUIO.

UCCIIeIOBaHUS,

000CHOBEIBATH

aKTyaJIbHOCTh,  HOBH3HY,

TEOPETUIECKYIO u

MPAKTHYECKYI0 3HAYUMOCTh

WCCIIeIOBAHNUS, BHIOMPATh U

NPUMEHSTh  KJIACCUYECKHUE

U COBpPCMCHHBIC MCTOIBI,

MPOTHO3UPOBATH

MIEPCIIEKTUBEI TATBHEUIIIX

HCCJIEI0BAaHUN.

UK k13 3HaTh: OCHOBHBIE TMPHHIUIB  HWH(OPMAIMOHHO-

Braneer JIOTUKOM M | TIONCKOBBIX CHCTEM, NpPHUEMBI pPa0OTHI C HAYYHOH U

TEPMUHOIOTUIECKUM METONYECKO TUTEepaTypol B 0OJACTH MOJIEKYJISIPHON

anmnapaTom HAy4YyHOTrO | OMOJIOTUH,  OCOOCHHOCTH  COCTABJICHUS  HAy4YHO-

WCCIICJIOBAHUS, TPHEMaMH | TEXHUYECKHX OTYETOB.

opram3anuid pabOTHl 1O | YMeTh: OCYIIECTBISATh CKPUHHHT W KPUTHUECKUI

coopy, aHaIM3y, | aHaIu3 COBPEMEHHOM Hay4HOH JIATEPATYPHL,

MIPOBECHUIO HAyYHBIX | COCTABJIATH HAyYHBIC W aHATUTHYECKHE OTYETHI 110 TEME

WCCIIEJIOBAaHNH OWOCHCTEM | UCCIEIOBaHUS;

c ucronb3oBaHueM | Biaagerb:  HaBblkamMm  paboOTBl  C  OCHOBHBIMHU

COOTBETCTBYIOIINX TeHETHYECKUMH Oa3amu JaHHBIX; CPEACTBAMH aHAJIM3a

MeTOoJ0B, npukiaasoro I10
u 0a3 1aHHbIX.

MOJIEKYJISIpHO-On0IornyecKoi HH(popMany; HaBbIKaMH
IIOMCKA M KPUTHYECKOIO aHAJIu3a COBPEMEHHOMU
Hay4HOH JIMTEPATYpPbI, HABBIKAMHU COCTABJICHUS HAYyYHO-
TEXHUYECKUX OTYETOB.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHUILIMHBI COCTABJISAET 3 3aueTHLIX equHUIbI, 108 yacoB, B ToM uncie 0,72 3aueTHbIe eIMHUIBI, 26 YaCOB HA IK3aMeH.

N3 HUX peanu3yercs ¢ HCHOIb30BAHUEM JIEKTPOHHOTO 00YUEHUs U JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOrui 14 yacos
®opma NPOMeKYTOUYHOM aTTeCTALMHU . IK3AMEH.

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, ¢ YKa3aHHeM BH/JI0B Y4YeOHbIX 3aHATHH M OTBEJEHHOT0 HAa HHUX
KOJIMYEeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznes nucoumiInHbl/ TEMA - Buner yaeOHO paboThI, ®opMa TeKylIero
n/H $ | BKIIOYAsA CAMOCTOATE/IbHYIO paboTy 00yJaromuXcs , | KOHTPOJIA
= E MPAKTUYECKYIO MOJATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
g 9 (B yacax) dopma
(> o
o g NPOMEKYTOYHOMI
T oo, KonrtakTHas paboTa npemnogaBares ¢ =
= e 2 arrecTauuu
=) o0y4armuMucs =
@ i ) (mo cemecTpam)
= s & =
9 = = ]
ol « = o =) s
5 Z ; £ Jlexnus | Cemunap/ KoncyabTanus 58
E’ 5 z = IIpakTHyeckoe, E g
o O M o JraGopaTtopHoe S =
O~ = = 3aHsiTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Konnoksuym
Paszpnen 1. Beenenue. @opwmsl xu3nu. [Ipenmer .
A N p e 6 6 2 2 — 2 ITucbMeHHBIH Onpoc
MOJICKYJIIPHON OMOJIOTUH
KCP
2 o Konnoksuym
Pazagen 2. Crpyktypa u CBOMCTBA .
A PYKTYP 6 6 - 4 - 2 IMTucpMeHHBIH OIpoc
HYKJIEUHOBBIX KHCJIOT KCP
3 | Pasaen 3. OcHOBHBIC IIPHHIMIBI OPraHH3AIH Komnoksrym
reHeTHuecKoii  wmHdopmamum B odyka- | 6 | 12 8 2 ~ 2 HHCBMGE};I)H OHpoc
PUOTHYECKOM KIETKE
4 Konnoxsuym
14 - 12 - 2 .
Paspen 4. OcHoBHBIE TyTH peamusanuu | 6 TTHCHMEHHBI OnpoC




TeHeTUYECKOM nH(OpMaLuK B KIIETKE

KCP

Paznen 5. CroeuumanbHble @IyTH Hepegadu
TeHEeTUYeCKOM  mHpopmauum B dyKapu-
OTHYECKOU KIIETKE

Konnoxsuym
IIuceMenHsbI onpoc
KCP

Pasnen 6. IloBpexaeHue u MyTd penapanuu
HYKJIECUHOBBIX KHCIOT B 3YKapUOTHYECKOM
KJIETKE

Konnoxsuym
IIuceMenHsIi onpoc
KCP

Pazgen 7. [lytu peryiasiuuu 3KCIPECCUU T'€HOB
B DJYKapHOTHYECKUX KJIETKaX M OCHOBHBIC
MPUHIOUIIBI SIUTCHUTUYCCKUX ITPOLECCOB

Konnoxsuym
IIucemennsidd onpoc
KCP

Pasznen 8. MonekynsipHo-OuoioruyeKme
METOJIbl M TOAXOJbl B AKCHEPUMEHTAIBHOMN
OHMOJIOTUH SYKAPUOTUYECKON KIIETKU

14

Pedepar
Joxmnan
KCP




4.2 Il1an BHeayTUTOPHOM CaMOCTOSITEIbHOM PadoThl 00YyYAIOIIUXCSI 110 JUCIUIJIMHE

CamocTosiTenpHast paboTa 00yJaroIIHuXCst

Y4eOHO-METOAUIECKOE

Onenovynoe obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl N Cpoxn | TpymoeMKoCTb o
Bun camocTosrenpHOI paboTHI CpEeaCTBO CaMOCTOSTEIIbHON
BBITIOJTHECHUS (qac.)
paboTHI
6 Pasnen 1. Beenenue. N3ydyenne yueOHOro Martepuana ¢ fICHOHIBOBElHPICM Paszmen 5 a-r
Dopmbr xm3Hu. [Ipeamer | KOHCTEKTa  JEKUMH M PEKOMEHIyeMOH  JMTEpaTypl, Konnoksuym
MOITEKyJIAPHOI GHonory | TOATOTOBKA K IPAKTHYECKOMY SaHATHIO M IHCHMCHHOMY 1-2 nen. 2 ITncemennslit
orpocy. omnpoc
6 Pasgea 2. CIpykrypa u Nzyuenue yqve6Horo Marepuana ¢  HCIOJIb30BaHHEM KoIIoKBHyM -« -
CBOHCTBA HYK/IEHHOBbIX | PEKOMEHIYEMOH JIHTEPATYPEL, NOATOTOBKA K MPAKTHYECKOMY | 3.4 yep, 2 [HCchMEHHbII
KHCIOT 3aHATHUIO U IUCBMEHHOMY OIIPOCY. onpoc
6 Pasnen 3. OCHOBHbIE Uzyuenne yweOHOTO Marepmama ¢ HCTIONIb30BAHHEM K -« -
NPHHLMIE! Opranu3amuy | KOHCICKTA  JISKIMH M PEKOMEHAYEMOH  JHTepaTypel, OJUIOKBUYM
reHEeTHYEeCKOH HHpOPMALH IOArOTOBKA K IIPAKTHYECKOMY 3aHSATHUIO W IMHCbMEHHOMY 5-6 Hen. 2 ITncsmeHHbIH
o OTIpocy. onpoc
B DYKapUOTHYECKOH KIIETKE
6 Pasnea 4. OCHOBHBIE ITyTH Nzyuenue yqve6Horo Marepuana ¢  HCIOJIb30BAaHHEM KoIIoKBHyM -« -
pealu3alii reHeTHeckoii | PEKOMEHILYEMOli JIHTEPATypbI, NOATOTOBKA K NPAKTHIECKOMY | 7.8 yen. 2 [MychMeHHbII
uHbOpMaIK B KieTke | 3AHATHIO H HCEMEHHOMY OMpocy. omnpoc
6 Pasnen 5. Criermansrpie | A3Y4eHHE yqve6H0r0 Marepuana C  HCIOJIb30BaHHEM -« -
MyTH Mepefaun PEKOMEHIyEMOH JINTepaTypsl, MOATOTOBKA K MPAKTUIECKOMY 9-10 Komnoksuym
reHeTHHUeCKoit HHbOopMALIH 3aHATHIO U IUCbMEHHOMY OIIPOCY. HeXl 2 ITncsMeHHbIH
o ) onpoc
B DYKapUOTHYECKOH KIIETKE
6 Paszen 6. [ToBpexeHue u Uzyuenne yweOHOrO Marepuama ¢ HCTIONb30BAHHEM K -« -
MyTH pernapaius KOHCIICKTa JICKIIMK W  PEKOMEHAYeMOH  JIMTEpaTyphl, 11-12 OJUIOKBUYM
HyKJIEHHOBBIX KHCIIOT B IOArOTOBKA K IIPAKTMYECKOMY 3aHATHUIO W INHCbMEHHOMY HeT 2 ITncemeHHBbIH
OIpocy. ) OIpoC

3YKApPUOTUYECKOH KIIETKE




CamocTosTenpHas padoTa 00yJaromuxcs

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Onenouynoe obecrieueHre
Cemectp| Haspanwue pasnena, TeMbl N Cpoku | TpymoeMKoCTb .
Bun camocTosTenbHON paboThI CPEICTBO CaMOCTOSITETFHON
BBIMTOJTHCHUS (dac.)
paboTHI
6 Pasgea 7. [ytu perymsiumn Uzyuenne ydeOHOro Marepuama ¢ HCTIONb30BAHHEM - Q-
SKCTIPECCHH TEHOB B KOHCIIEKTa JIEKIMM W  PEKOMEHAYEMOW  JIMTEpaTyphl,
yKapUOTHUECKHX KieTkax | TOATOTOBKA K TMPAKTHYECKOMY SaHATHIO H MHCHMEHHOMY 13-14 Komnoksuym
OIIpOCy. 2 [MucrMmeHHBIH
¥ OCHOBHBIE TIPUHITHIIBI HEJL.
onpoc
AMUTCHUTHYECKUX
MPOLIECCOB
6 Pa3nea 8. MosekyspHo- Uzyuenue yqve6H0ro MaTepuansa C  HUCIOJIb30BAHHUEM - -
GHOIOrHYCKHE MCTONbl i |PCKOMCHIYEMOii  THTEpaTypEl,  HOArOTOBKA pedepara wu
JIOKITaa. 15-16 Pedepar
MOJIXOJIbI B N
AXOR . 7 VerHbrit
9KCTIIEPUMEHTAIHHOM HEL.
. JOKJIa]1
OHMOIOTHH SYKapUOTHIECKOH
KJICTKH

OO0mmii 00beM CaMOCTOSATENBHOM paboThI Mo qucuuIuIMHEE (Jac) — 21

N3 Hux o00BEM caMOCTOSTENBbHON paboThI

JTMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH (Jac) — 5

C HCIIOJIB30BAHUCM OJICKTPOHHOI'O O6y‘IeHI/IH u




4.3 ConepxaHue y4eOHOro MaTepuasa

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. @yHkiuu JHK 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 JIHK B sykapuoTnueckoil kiietke. YpoBHH ynakoBku siaepHoi 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.

Tema 3.5. Ilomsatme o Kapuoture. XpPOMOCOMHBIC 4YHCIA W HAOOPBI XPOMOCOM.
MOHOIIOUHOE U TaIlJIONTHOE YK CIIa XPOMOCOM.

Tema 3.6. Ilonarue o renome sykapuot. Ilonstue o koHturax u ckadongax. Ilousrue o
cOopke, KoHTHTax U ckadongax. JamHa reaoma, 30J10TOH MyTh Kak Mepa anuHbl reHoma (Golden Path
Length). Paznuuus B pa3mepe reHOMOB y Pa3HbIX TPYIIT 3YKapHuoT.

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. Hexkogupyromniye 3i1eMeHTHl TeHOMa dyKapuoT. OCHOBHBIE BHJBI HEKOJUPYIOLIEH
JIHK 1 ux 6uosoruueckas poib.

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
IIPEACTABJICHHUS.

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

Tema 4.3. MounekynspHble MEXaHU3Mbl TPAHCKPUIILMKA Yy 3YyKapuoT. OCHOBHBIE JTamlbl H
yuactHukHu npouecca. JIHK-3aBucumblie PHK-nonumepass! u ux cBoiicTBa.

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 cBoiicrea. CTaHIAPTHBIM M aJbTEPHATUBHBIE BapUAHTHI.
Pamku cunteiBanus. [Ipeanodrenue Ko1oHOB.

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

Pazgen S. ChnemuajbHble NOyTH Iepelayd TeHeTHYeckoil uHpopMauuu B
JYKAPHOTHYECKOH KJIeTKe.

Tema 5.1. OOparHas Tpanckpunius U ee peanm3anus B kietkax. PHK-3zaBucumbie JIHK-
MoJIMMEPa3bl U UX MHOTOOOpasue. Perporpancnosonsl. Tenomepassbl.

Tewma 5.2. Monekynspubie Mmexanu3Mbl perumnkanuu PHK. PHK-3aBucumbie PHK moaumepassr.
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
9K30TCHHbBIC TPUYHHBI.

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

Tema 6.3. Mexanusmel penaparuu PHK.

Pazgea 7. Ilyru peryjsiiuy 3KCHPeCCHH I'eHOB B JYKAPUHOTUYECKUX KJIETKAX U OCHOBHBIE
NPUHI MBI SNTUTeHUTHYECKHUX MPOLECCOB.

Tema 7.1. Perymsmuss »sKkcnopeccuM T€HOB Ha ypoBHE TpaHckpunuuu. Luc- wu
TPAHCPETYISITOPHBIC DIIEMEHTHI. PerynsaropHsie TpaHCKPUIIITUOHHBIN (hakTOpbl. MHCYISATOPEIL.

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

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

Tema 7.4. Perymsuus 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 napaMmeTpsl. PaznoBuanoctu 1P u npakTuyeckoe npuMeHEHHE.

Tema 8.2. Cexsenupoanue JJHK no merony CoHrepa: nmpuHUun, KOMIIOHEHTBI U MPOAYKTHI
peaknuu. Kitaccudeckast cxema aHajln3a U coBpeMeHHas peanusanys. OrpaHiueHus METOAA.

Tema 8.3. IHK-mtpuxkoaupoBanue. Vcmnonb3oBaHue B TEHETUYECKOW UASHTU(UKAIIMN BUIOB.
I'enetnyeckas 0a3a nqauubix BOLD.

Tema 8.4. Meroasl ¢parmentHoro aHanuza JJHK u ux npaxtuueckoe mpumenenue. JIHK-
JAKTHIJIOCKOIHUS.

Tema 8.5. MGTO,Z[I)I CCKBCHHUPOBAHUA HYKJIICHMHOBBIX KHCJIOT HOBOT'O ITOKOJICHH:. OcHOBHBIC
MoAXOJAbI: MPEUMYIICCTBA 1 OTPAHUYCHUA. I'eHOMHEIE OMOJIMOTEKH U UX IMOJIy4CHHUE.

Tema 8.6. IlpuHnunbsl pekoMOMHAHTHBIX TexHoJorui. Pectpukrassl. Jlurupoanue. BekTopsl
nus knonuposanus JJHK. Golden Gate u Ge3nurasnoe BUIbl KIOHUPOBAHHS.

Tema 8.7. JIpyrue coBpeMeHHBIE MOJIEKYIISIPHO-OUOIOTHUECKUE METOIBI B SKCTIEPUMEHTAILHOM
OMOJIOTUH PYKAPUOTHIECKOUN KIIETKHU.



4.3.1 TlepeyeHb CEMUHAPCKUX, MPAKTHYECKHUX 3aHATHII U JIaOOPATOPHBIX padoT

Ne Ne pazgena u Tembl HaumeHnoBanue TpynoeMKocTh Ouenounbie | DopMupyembie
M M
n/H CeMHMHAPOB, (uac.) cpeacTsa KOMIIeTEHIIUH
NPAKTHYECKUX H Beero | U3 Hux (MHIHKATOPBI)
JIa00pPaTOPHBIX paloT | YacoB | MPaKTH
yeckKas
MOATOTO
BKAa
1 2 3 4 5 6 7
K-1
1 Pasnen 1. Beenenue. | Fa3H000pasue  dopm 2
DODMEL 3y, | KASHH  Ha  3eMIe. AR e 1.1
P : ) Komnoksuym HJIK ik 1.2
Mpenver Momeky- | KAeToUHas TEOpH4: 9 K
peamM y TACCHYCCKIE " IMucsMeHHbII K nx1.3
JIIPHOY OWOJIOTHH. ompoc
P
COBpPEMCHHBIC
Temsr: NeNe 1.1 — 1.4, [pEICTaBIIECHHSL.
2 1. CocraB, cTpoeHue u 4 Hnlzc-l
BHIIBI HYKJIEUHOBBIX IK ik 1.1
Pazmen 2. Crpykrypa u UK 1.2
= kuciot. Oyakuuun JJHK
CBOWCTBAa HYKJIEMHOBBIX HIIK 13
n PHK B kieTkax. KomiokBUYM
KHCIIOT. M
2. CrpykTypa U BUABI IIncemeHHbIN
Temsr: NoeNe 2.1 — 2.2, HYKJIEOTHJIOB. HpI/IHLII/IH OIIpocC
KOMIUIEMEHTapHOCTH B
OpraHMU3aIuu
HYKJIEHHOBBIX KHCIIOT.
3 p 10 2 MK-1
as3acit . CHOBHBIC HﬂK —
MPUHIUIIEI ~ OpTaHH3a- HIK 1k 1.2
mu remetnueckoii | Opranmsanus JHK B Komnoxsuym WK s 5
MHpOPMALK B  JyKa- JyKapUOTUYECKON IIncemennsIi
PHOTHYECKOM KIIETKE KICTKE. 0Ipoc
Tembr: NeNe 3.1 — 3.11.
4 1. LlenTpanbHas aorma 12 HH;C'l
MOJIEKYJIAPHOM K i 1.1
OHOJIOTHH: MK 1.2
) UK nx13
KJIACCUYECKUE u
COBpEMEHHbBIE
MIPEJICTaBICHUSI.
2. MonekynspHsbie
MEXaHU3MBI
Pasgen 4. OcHoBHBIE pervukarmu JJHK.
Tyt peansatit | 3 MonexynspHbIe Kostoksuym
TCHETHICCKOM e O —— [MychMeHHbIi
(hopMaruu B KII€TKe TPAHCKPHIIHH y onpoc
Tembr: NeNe 4.1 — 4.6. JYKapuoT.
4, MonekynspHbie
MEXaHU3MBI

npoueccuira MPHK y
JYKapHOT.

5. T'eneTnueckuii Kox U
ero cBoiicTBa. Pamku
CUUTHIBAHUS.
IIpeanoureHue




KOJ/IOHOB.
6. MonekynsapHsie
MEXaHU3MBbI
TPAHCIIALUY.
MK-1
Paznmen 5. CnenmansHbIe c UK 1.1
mytn nepenaun | CreUHaIbHbC myTH MK 12
FeHEeTHUECKOM - | TIepenavyn TeHeTHYecKOM Komnoksuym WK x5
dopmauun B sSykapu- uH(pOpMaIH B IIncemenHbIN
OTHUYECKOM KIIETKE. JYKapHOTHYECKOH onpoc
KJIETKE.
Temsr: NeNe 5.1 —5.3.
P Komnoksuym IK-1
aznen 6. [loBpexaeHue MyTauuu i TTHChMEeHHbII MK 1.1
M TyTH  PENapalMu | poppexnenne orpoc UK n 1.2
HYKJICHHOBBIX I(IiI'CJ'IOT B | HyKJIEMHOBBIX KHCJIOT B UK k13
9YKapuOTUIECKOH KieTke.  MeXaHu3Mbl
KIIETKE. perapary.
Tembr: NeNe 6.1 — 6.3.
KonnokBuym IK-1
Pasnen 7. Ilymu pery- [MucbMeHHBIH MK 1k 1.1
JISAUAU SKCIIPECCHU orpoc HIK nx 1.2
TCHOB B OYKApUOTH- | Peryigrus SKCIPECCHH HJIK nix1 3
YECKMX  KIETKaX M | repop B
OCHOBHBIC  NPUHIMIIBL | yyyanioTHdecKoit
SMHUTCHUTHYECKUX KIIeTKe.
MIPOLIECCOB.
Tembr: NeNe 7.1 — 7.4.
Pasnen 8. Moneky- | IlIpumepsr gec(?;ii?; w%f Hi Py
AgpHO-Ouonoruyeckue | MCHOIb30BAHMA JOKITA HJIK 1k 1.2
METONBI W HOoAXoAsl B | COBPCMCHHBICXMOJICKYJI HIIK x13
IKCIIEPHMEHTAILHOI SAPHO-0HOIOTNYECKHE
ouonoruu METON10B B
YYKapHOTHYECKOI 9KCIIEPUMEHTAIILHOM
KIIETK. Oumonoruu
3yKapUOTUYECKOMN
Tembr: NeNe 8.1 —8.7. KIIETKL

4.3.2. Ilepeuenb TemM (BONPOCOB),

CTYJACHTAMM B PAMKaxX camMocTosTebH0il padorsl (CPC)

BbIHOCMMBIX Ha CaMOCTOATEJIbHOC M3YUYCHHUE

Ne n/m Tema 3aganue ®opmMupyemasn HIAK
KOMIIeTeH LM
1. Tema 8.1. Ilonumepaznas | M3yunts  TeopeTHdecKuit [K-1 HJIK nx 1.1
nertHas peaxius (I1LP). MaTrepuas 1O BOIpOCaM: HJIK nk 1.2
«[lonumepasnass  1emHas HJIK nx 1.3

peakuus (ITLIP): npunHIum,
KOMITOHEHTbl M HPOIYKThI
peakmui. OCHOBHEIE 3TaIlbl
u 1504 rapaMeTpebl.
Paznopugnoctu IIIIP wu
MIPAKTHYECKOE




MPUMCHCHHUC)).

Tewma 8.2.
CexBennponanue JJHK
o metoy Canrepa

M3yunth  TeopeTHUECKUid
MaTepual 1mo BOIpocam:
«CexBenupoBanue JIHK no
Metory CaHrepa: MpUHIHIL,
KOMITOHEHTHI M TPOIYKTHI
peaKIuu. Knaccuueckas
cxema aHanm3a u
COBpEMEHHasl pean3alusl.
OrpannyeHus MeToaay.
[MoarotoButs pedepar wu
JIOKJIAJ] TI0 TEME.

[K-1

HIK nx 1.1
HIK nx 1.2
WK k13

Tema 8.3 JIHK-
HITPUXKOTUPOBAHUE.

N3yuute  TeopeTHuecKuil
MaTepua 1o BOmpocam:
«JTHK-
MITPUXKOTUPOBAHHE.
Hcnonw3oBanne B
TreHEeTHUYSCKOM
nneHTudukanuu BHUJIOB.
I'eneTuueckas 0a3za JaHHBIX
BOLD». IToaroroBuTh
pedepar u T0KIaI 10 TEME.

[IK-1

UK nx 1.1
WK nr1.2
WK nx 13

Tema 8.4 MeToasl
(hparMeHTHOTO aHaIN3a
JHK.

M3yuute  TeopeTHuecKuil
MaTepHal 1o BOIpocam:
«Metoabl  (parMEeHTHOTO
amammza JHK wu wux
MIPAKTUYIECKOE
IIPUMEHEHHUE. JHK-
JAKTHIIOCKOTIHSD.
[loaroroButh pedepar u
JOKJIaJ IO TEME.

[IK-1

HIK k1.1
WK k1.2
WK nx 13

Tema 8.5 MeToabl
CCKBEHUPOBAHUS
HYKJICHHOBBIX KHCJIOT
HOBOTO IIOKOJIEHHS.

N3yuute  TEOpeTHUECKUI
MaTepua 1o BOIpocam:

«MeTtoapl CEKBEHUPOBAHUSA
HYKJIEMHOBBIX KHCIIOT
HOBOTO TTOKOJICHHSI.
OCHOBHBIE MOAXO/BbIL:
MIPEUMYIIECTBA u
OorpaHuyeHusi. ['eHOMHbIE
OuOIMOTEKN " ux
noixydeHuey. IloaroToBuTh
pedepar u T0KIalI 10 TEME.

[K-1

HIK nx 11
WK k1.2
WK k13

Tewma 8.6 «I[IpuHIHIIEI
PEKOMOMHAHTHBIX
TEXHOJIOTHID)

N3yuute  TEOpeTHUECKUil
MaTepual 1o BOIpocam:
«ITpuHUHMIIBI
PEKOMOMHAHTHBIX
TEXHOJIOTUNA. PecTpukrasbl.
JlurupoBaHue. BexTopsl
nns kjnoHupoBanua JIHK.
Golden Gate u Ge3nurasnoe
BUJIBI KJIOHUPOBAHUS».
[oaroroButs pedepar wu
JIOKJIAJ] TI0 TEME.

[K-1

MK nx 11
WK k1.2
WK nx 13

Tema 8.7 «/lpyrue
COBpPEMEHHBIE
MOJIEKYJISIPHO-
OHMOJIOTMYECKUE METOBI»

W3yunte  TeopeTmueckuit
MaTepuai 1o BoIpocam:
«pyrue COBpPEMEHHbIE
MOJIEKYJISIPHO-

[K-1

WK nx 11
HIK k1.2
HIIK 1k 13




OMOJIOTHYECKUE METOABI B
SKCIIEPUMEHTAIbHOU
Oouosoruu
AYKapUOTHYCCKOU KIICTKUY.
ITogroroButh pedepar u
JOKJIA]] TI0 TEME.

4.4. MeToan4yeckune yKa3aHMsi 110 OPraHU3alMU CAMOCTOSTEIbHOI PadoThI CTY/1€eHTOB

CamocrosTenbHas paboTa CTYIEHTOB SIBJISIETCSI COCTAaBHOM YacThl0 Y4eOHOIrO Ipouecca H
npecieayeT CIeAYIONne ENn:

* COBEpIICHCTBOBAHHWE HABBIKOB CamMo0Opa3oBaTeIbHOW pabdOThl KaKk OCHOBHOTO ITyTH
MOBBILICHUS YPOBHS 00pa30BaHUs;

* yriuyOJeHue U pacuIMpeHne 3HaHUH 10 MpeIMeTy.

Jiss opraHuzali CamMoOCTOSITENbHOW paboThl Mo auciuiuinHe «MoJekyisipHas Ouonorus
KJIETKHM» MCIIOJIb3YIOTCS ClIeaytolLe (hOpMbl CaMOCTOATENbHOM yueOHOM padoThI:

* U3YyYEHHE MaTepuaia, U3JI0)KEHHOTO B JICKLIMSIX;

* M3y4YCHME U aHAIU3 PEKOMEHI0BaHHOM JIUTEpaTyphbl;

*  CaMOCTOSITENIbHBIN MMOUCK, U3YYEHUE U aHAJIU3 JIUTEPATyphl O JUCHUILIMHE, HE YKa3aHHbBIN
B CIIMCKE PEKOMEH/I0BaHHOH JIUTEpaTyphl;

* CaMOCTOSITEJIbHOE M3yuyeHuEe Yy4eOHOro MaTepuaina, MpPeayCMOTPEHHOro paboueit
IIPOrpaMMOii, HO HE U3JI0)KEHHOT'O B JIEKLUSX;

.

[ToaroToBka K MpakTUYECKOMY 3aHATUIO COCTOUT B TEOPETUUECKOM MMOATOTOBKE U BINOJIHEHUH
MIPaKTUYECKUX 3aJjaHui (peleHue 3a/1a4, OTBEThl Ha BOIPOCHI U T.11.):

* TOArOTOBKA K OIPOCY;

* IOJrOTOBKA K KOJUIOKBUYMY;

* TOArOTOBKa pedeparos;

* IOJArOTOBKA YCTHBIX JJOKJIAJOB;

* TOArOTOBKA K TECTUPOBAHMIO (IIPU HAJTUYUN).

Pexomenoayuu no noocomoske pegpepama

Pegpepam — popma NUCbMEHHOM pabOTHI, KOTOPYIO PEKOMEHAYETCsl IPUMEHSTh ITPU OCBOCHUHU
BapUaTUBHBIX (MPOQHUIBHBIX) AUCLUILINH MpodeccuoHanbHoro mukia. [Ipencrapnser coboi kpaTtkoe
M3JI0KEHHE COIEP)KaHUsI HAYYHBIX TPYJIOB, JIUTEPATYPHI IO ONIPEIETICHHON TEME.

3ajaua TMOATOTOBKM pedepaTa — 3aKpelnuTb 3HAHMS, IMOJyYCHHbIE TIPU HU3YyUYEHHH
TEOPETUYECKOTO Kypca, W TIOJNyYUTh HABBIKA CaMOCTOSTEIBHOTO W3YyUEHHS] MEXKIYHAPOIHBIX
HCTOYHHUKOB COBPEMEHHOW JIMTepaTypbl Ha aHINIMHCKOM s3bike. Pedepar mnpexacraBiser coboit
KpaTKUi aHAMTHYECKUI 0030p MHUHHMYM OJIHOTO HWCCIICJOBAaHHS B OOJACTH SKCIIEPUMEHTAIHHON
OMOJIOTUU KJIETKH C MPUMEHEHHEM MOJIEKYJIIPHO-OMOJIIOTHYECKUX METOAOB aHanu3a. MccnenoBanue,
BbIOpaHHOE Uil 0030pa, JOJKHO OBITh ONMyOJMKOBAaHO HA AHIJIMICKOM $3BIKE B PELEH3UPYEMBIX
MEXYHApOAHBIX U3JaHUAX HE paHee, yeM 3a nociennue 10 ger. CTyaeHT caMOCTOsTeIbHO BEIOUpaeT
TeMy pedepara U NMPOU3BOJIUT MOUCK CTAThU, IO KOTOPOMl OyaeT JenaTh aHAIUTUYECKUH 0030p, ¢
UCIOJIb30BAHUEM JIOCTYIHBIX 0a3 TaHHBIX HayYHOU JIUTEPATyphl U MOUCKOBBIX cucTeM. CTaThs U TeMa
pedepata momkHa OBITH OM00peHa mpemonaBareseM AUCHUIUIMHBL [Ipum momroroBke pedepara
CTY/IEHT JIOTIOJIHUTEIILHO MOXKET MCIOJb30BaTh yueOHYI0, CIEIHAIbHYIO M CIIPABOYHYIO JTUTEPATypy,
HayYHBIE CTaThU B POCCHUICKUX W MEXKIYHApOAHBIX H3laHUsIX. Pedepar mpencraBiusieTcs: CTYACHTOM
Ha DJEKTPOHHOM HOCHUTENE M JIOJDKEH COJepKaTh CIEAYIOIIME pa3/eibl: THUTYJIbHBIA JIHCT,
cojZiep)KaHue, BBEJICHUE, OCHOBHAS YacTh, 3aKIOYECHHE, CIIMCOK WCIIONB30BaHHOW JHTEpaTrypsl. B
OCHOBHOH 4acTH MPUBOJUTCS 0030p MCHOIB30BAHHBIX B OMYOJIMKOBAHHOM HCCIIEIOBAaHUU METOJOB U
pesynbTaTtoB. O0beM pedepata aomkeH coctaBiiath 10 - 15 ctpanum, HO He OGonee 20 cTpaHwMIl



MAaIIMHOMUCHOTO TeKcTa Gpopmara A4, mpudrom Times New Roman kernem 14 yepe3 1.5 unreppaia.
Odopmnenne pedepara MPOU3BOIUTCS COTIACHO PEKOMEHAANMAM YYeOHO-METOANYECKON KOMHCCHH
ouosioro-mouBeHHoro  Qakyinprera DPIBOY BO «MI'Y» 118  KypcoBBIX UM BBITYCKHBIX
KBaTM(UKAIIMOHHBIX paboT. Takxke momyckaercs odopmieHue pedepara B coorBerctBuu ¢ ['OCT
7.32—2017, ycranapnuBarommmM o0mue TpeOOBaHMs K CTPYKType U MmpaBuiaM 0(hOPMIICHHS OTYETOB
0 Hay4HO-HCCJIEeI0BaTEIbCKUX paboTax.

Pexomenoayuu no noocomosxe ycmnoeo 0oxnaoa

3amuTa pedepara npousBoautTcs B ¢dopMe AokiIana (YCTHOTO BBICTYIUICHHS) CTYACHTAa Ha
MPAKTUYECKOM 3aHITUU Tepe]l ayAUTOpHeH, BKJIIOYAoUleid B ce0s CTYJSHTOB M NpenojaBaTels
JUCHUIUTMHBL. JIOKIaa J0KEH COMPOBOXKIATHCS HAIJIAIHBIM MPEICTaBICHUEM KPATKOTO COJIEp:KaHus
pedepara B BHIE MpPE3CHTAIMH, BBITOJHEHHON C HCIOJB30BAHUEM KOMIBIOTEPHBIX MPOTPAMM.
PekoMenayercsi s MOATOTOBKHU IMPE3EHTAIMU MCIIONB30BaTh mporpammy Microsoft PowerPoint.
3ajaue OKIaAa B BUJIE YCTHOTO BBICTYIUICHUS SIBJISICTCS TOJYUYEHUS EPBUYHBIX HABBIKOB HAy4HO-
UCCIIeIOBATENbCKON pabOThl, YMEHUI KPATKO U HAIJIAIHO MPECTABIATH PE3yJIbTaThl UCCIEAOBAHUS,
(dopMHUpOBaHNE HABBHIKOB M YMEHUH BEeICHHUS HayYHOU AucKyccuu. OLeHKa JOKIIaAa OCyIIECTBISETCS
B COOTBETCTBHUE CO CIEAYIOIIMMU KPUTEPUAMU: YETKOCTh U3JI0KEHHUSI OCHOBHBIX 2JIEMEHTOB pedepara;
MIOHMMaHUE HU3y4aeMOil MpoOjeMbl M METOJOJIOTMM HAy4yHOTO HCCIIEOBAaHUS; YMEHUE BBIABIATH
CIJIbHBIE CTOPOHBI W HEJOCTAaTKU M3JIOKEHHBIX B CTaThe TEOPHUH U  HCHOJB30BAaHHBIX
METOAOJIOTHYECKHX IMOJIX00B; BIaJIeHUE MPOPECCHOHATBHON TEPMUHOJIOTHEH; yMEHHE OTBEYaTh Ha
BOIIPOCHI ayIUTOPHUH.

Kpumepuu oyenxu peghepama

W3noxeHHoe MOHMMaHUe pedepaTa Kak LEJIOCTHOIO aBTOPCKOIO TEKCTa OIpeNeNsieT KpUTepun
€ro OIIEHKW: HOBH3HA TEKCTA; CTETEHb PACKPBITHSA CYIIHOCTH BOIPOCA; COOIOACHUS TPeOOBAHUN K
0(pOpMIICHHIO.

Hoesusna mekcma: a) ymeHHe paboTaTh C HCCIECJOBAHUSMH, KPUTHYECKOH JIUTEpaTypoi,
CHCTEMaTU3UPOBATh U CTPYKTYpUPOBaTh MarepHuai; 0) caMOCTOSTENbHOCTh OLICHOK U CY)KICHMIA; B)
CTHJICBOE €IMHCTBO TEKCTA.

Cmenenv packpvimus cywHOCmu 60onpoca. a) COOTBETCTBUE IUlaHAa TeMme pedepata; O)
COOTBETCTBHE COJIEp)KaHUA TeME U IJaHy pedepara; B) MOJHOTAa W IIyOMHAa 3HAHUU MO TEME; T)
000CHOBAaHHOCTh CIIOCOOOB U METO/I0B pabOTHI C MATEPUANIOM; €) YMEeHHE 0000IaTh, 1e1aTh BBIBOJIBI,
COIIOCTABJIATH Pa3IMyYHbIE TOUKH 3PEHHUS 10 OJHOMY BOIpocy (mpobieme).

Cobnodenue mpebosanuii K ogopmienuro. a) HACKOIbKO BEpHO O(GOPMIIEHBI CCBUIKM Ha
HCIIOIB3YEMYIO JTUTEPATYPY, CIIHCOK JIUTEPATYPHI; 0) OIlEHKAa TPAMOTHOCTU M KYJIBTYPBI U3JI0KEHUS (B
T.4. opdorpadpudeckoil, MyHKTyalluOHHOHN, CTHJIMCTUYECKON KyJIbTYphl), BIIaJIeHUE TEPMUHOJIOTHUEH; B)
coOmoenne TpeboBaHmil k 00bEMY pedeparta.

* Onenka «omauunoy. Tema MOJHOCTbIO PACKPHITA, TPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHUE
BOIIPOCa, MaTepHall M3J0XKeH JIOTUYHO, MOCIeAOoBaTeNnbHO, pedepaT odopmieH B COOTBETCTBHH C
TEXHUYECKUMH TPEOOBAHUSMHU, TIPEABSIBISIEMBIMHU K TAKOTO pOjia paboTaM.

* OueHka «xopouwtoy. TeMa pacKkpbITa, IPUBEIECHO JOCTATOYHOE KOJIUYECTBO MaTepHaia, HO IpH
TOM MaTrepuajl B HEJIOCTATOYHOW CTENEeHU NpoaHaTIM3UpOBaH aBTOPOM, OQopMIieHHE pedepara
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

* Onenka «ydosremseopumenvrho». Tema  pacKpbiTa IIOBEPXHOCTHO, Marepual  He
MpOaHATU3UPOBaH, B 0QOPMICHIUN UMEIOTCSI TEXHHUECKHUE HEOCTATKH.

* Ouenka «HeydogremeopumenvbHo» - TeMa HE PpaCKphITa, CKYIHBIH O0BEM MPHUBEAECHHBIX
MaTepHuanoB.



Kpumepuu oyenxu ycmuoeo ooknaoa

OneHka yCTHOro IOKJIaJa OCYHIECTBISIETCS B COOTBETCTBUE CO CIEAYIOIIUMH KPUTEPUSMHU:
YETKOCTh H3JIOKEHHUS OCHOBHBIX JJIEMEHTOB pedepaTa; IOHHMaHHE H3ydyaeMOM MpoOsieMbl U
METOJAOJOTUA HAY4YHOI'O MCCIIECOBAHUSA;, YMEHHME BBIABITH CHIbHBIE CTOPOHBI M HEAOCTATKU
U3JIOKEHHBIX B CTaTbe TEOPUHM M HCIIOJIB30BAHHBIX METOMOJIOIMUYECKHUX IOAXOAOB; BIIAJCHHE
npo¢eCCHOHATLHON TEPMHUHOJIOTHEH; YMEHHE OTBEYATh Ha BOIPOCHI ayIUTOPHH.

* OueHka «omauunoy». B J0KIane NOIHOCTBIO PpacKpbiTa TeMa, I[POAHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYJIEHT CBOOOJHO BIaJ€eT MAaTe€pHUaioM, M3J1araeT e€ro JOruuHo,
IIOCJIEI0BATEIILHO, JIJAKOHUYHO, XOPOIIMM Hay4YHBIM S3BIKOM. J{OKJIa] COIPOBOXKAAETCS IIPE3CHTALUCH,
KOTOpasi COCTaBjJ€Ha C COONIIOJIeHMEM OOLMX TpeOoBaHUI O(OpMIIEHHUS, COAEPKUT CCBUIKM Ha
npuBeqeHHbIe (OTO, pUCYHKH, cxeMbl U T.A4. [Ipu 00CyXKIeHUN CTYACHT AEMOHCTPUPYET MOHUMAaHUE
U3y4yaeMOM MpoOJeMbl M METOAOJOIMH HAy4yHOI'O HCCIIEAOBaHMS, BIaJieHHE HPOodecCHOHATBHON
TEPMUHOJIOTMEN U YMEHHE IPaMOTHO OTBEYaTh HA BOIIPOCHI Ay JUTOPHH.

* Ounenka «xopomo». Tema packpeiTa, IPUBEIEHO AOCTATOYHOE KOJUYECTBO MaTepuasia, HO
[P 3TOM MaTepuall B HEJOCTATOYHOM CTEIEHM INPOAaHAIM3UPOBAH aBTOPOM. Mmerorcs HenodeTsl B
oopMieHNH Tpe3eHTaluu WIA MpPe3eHTallds He B IIOJHOW CTENEHH COOTBETCTBYET OOIUM
TpeOoBanusM. OTBETHl  CTYAEHTA HAa BOMNPOCHI HE  SBISIOTCS  HCUEPIBIBAIOIIMMHU |

apryMEHTHPOBAaHHBIMHU.
e OueHka «yJIOBJIETBOPUTENbHO». Tema packpblTa HE IOJHOCTBbIO, MaTepual He
[IPOAHAJIU3UPOBAH, CTYJIEHT II0Ka3bIBAa€T ITOBEPXHOCTHBIC 3HAHMS. [Ipe3eHTanust 4YacTHUYHO

COOTBETCTBYET YCTAHOBJEHHbIM TpeOoBaHusiM. Ilpu oOCyxaeHuMM J0KJaja CTYAEHT JaeT
HEINPaBUIIbHBIE WA UCUEPIIBIBAIOLINE OTBETHI.

e OueHka «HEyIOBJIETBOPUTENIbHO». Tema He pacKpbiTa, INPUBEAEH CKYAHBIH 00bEM
MaTepuaia; Ipe3eHTalMs OTCYTCTBYET WJIM HE COOTBETCTByeT TpeOoBaHusM. [Ipu obcyxneHun
JOKJIa/1a CTYACHT HE 1aeT OTBETHI WJIK OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 IlpuMepHasi TeMAaTHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI Y4EOHBIM IJIAHOM.

V. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIIMHBI

a) mepevYeHb JUTEPATYPhI

1. Yennos, FOpuit Cepreesuu. Beenenue B kietounyio Ouonoruto [Tekct] : yueb. myis yH-TOB,
oOyuaromuxcs no Harpasi. 510600 "buonorus" u 6uonorunyeckum cren. / FO. C. Uennos. - 4-
e u31., epepad. u nom., crep. u3a. - M. : Anbsiac, 2015. - 494 ¢. : un., 8 n. UB. wi. ; 22 cM. -
bubmumorp.: c. 487. - ISBN 978-5-91872-080-6 (30 5k3.).+

2. Konnues, Anekcanap Cepreesud. MosekyispHas 6uomnorus [Tekct] : yuel. 1 cTya. By30B /
A. C. Konnues, I'. A. CeBacTbsiHOBa. - 2-€ u31., uctp. - M. : Akagemus, 2005. - 398 c. : umn. ;
21 cm. - bubmmorp.: ¢. 393-395. - ISBN 5-7695-1965-7 (59 3k3.).+

3. Yuicon, K. IlpuHIMIBI U METOAbI OMOXUMUU U MOJICKYJISIPHON OHOJOTHU [DIEKTPOHHBIN
pecype] / K. Yuncon, /Ix Yonkep. - 2-e u3n. - M : bunowm. Jlabopatopus 3uanwmii, 2015. - 855
c. - (Merogs! B Ouonorum). - Pexum noctyna: ObC "U3natensctBo "Jlanp". - Heorpanuu.
nocryt. - ISBN 978-5-9963-2877-2.+

4. Pasun, Cepreit BmagumupoBuy. XpoMaTHH: YIaKOBaHHBIM TeHOM [DnekTpoHHBIH pecype] / C.
B. Pasun, A. A. beictpunkwmii. - MockBa : Jlabopatopus 3Hanuii (panee "BUHOM.
Jlaboparopus 3nanmit"), 2015. - 176 c., [8] n. un. c., [8] #. un. : un. ; 22 cm. - Pexxum nocryma:



OBC "UznarensctBo "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-9963-2950-2.+

5. ®@amrep, xepansa M. MonekymnspHas 0uosiorust KieTku [ Tekct]| : pyKoBOJCTBO ISl Bpaueh /
J. M. ®annep, [. unac ; nep. ¢ aara. . b. 36apckoro. - M. : bunowm, 2016. - 256 c. : uin. ;
26 cm. - ITep. m3a. : Molecular Basis of Medical Gell Biology / G. M. Fuller. - Stamford, 1998.
— ISBN 978-5-9518-0436-5 (6 7k3.).+

0) nepuoauYeCKUe U3TAHUS
B) CIIMCOK ABTOPCKUX METOAMYECKUX Pa3padoTok

r) 0a3bl JaHHBIX, TH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1. https://www.ncbi.nlm.nih.gov — BeO-caiit HanmroHansHOTO IEHTpa OMOTEXHOJOTHYECKOU
nnopmanuu CIIA (NCBI), koTopbiii npemoctaBisieT OeCIUIaTHBIA JOCTYN K pPa3IMYHBIM 0azam
JTaHHBIX, BKJIIOYass 0a3bl JAHHBIX, COJICPIKAIIUE PA3JIUYHBIC THUIBI TCHETHYECKHX JAHHBIX, 0a3bl
JaHHBIX AHHOTAIMKA IyONMKanuid OHMOMEIUIIMHCKOW W 0OIIeOMOJIOrHYeCKOH HaIpaBICHHOCTH;
COZEPIKUT TOIMYJISIPHBIC TPUIIOKESHUS U HHCTPYMEHTHI OMOMH()OPMAIIMOHHOTO aHATTN3A.

2. https://www.ncbi.nlm.nih.gov/genbank/ — TreHerudeckas ©Oaza mgaHHbix GenBank
Hammonanenoro nentpa OuotexHonormueckord wuHpopmarmu CIIA (NCBI), xoropas comepkur
OOIIEOCTYITHYI0 aHHOTHPOBAHHYIO KOJUICKIIMIO BCEX HYKJICOTHJHBIX IOCIICAO0BATEILHOCTEH
3aKOJMPOBAHHBIX B HUX MOCIIEIOBATEIHHOCTEH OEIIKOB.

3. http://www.boldsystems.org - oGmaunas maargopma JUIS XpaHEHHS M aHajIM3a
reHetnueckux JaHHblX 1o JIHK-mrTpuxkomupoBanus, paspaboranHas LleHTpoM TeHOMUKH
ouopaznooOpasusi (Kanama). CocTOMT M3 4YETHIPEX OCHOBHBIX MOJIYJICH: IOpTajia JaHHBIX,
oOpasoBaTenpHOrO noptaia, peectpa BIN (unentuduxannonnsie Homepa JIHK-mrpuxxoaupoBanms)
Y MHCTPYMEHTapUs JJisi cOOpa v aHAJIN3a JaHHBIX.

4. http://lwww.ebi.ac.uk — BeG-caiit EBpomneiickoro mHctuTyTa OnomHpopmaruku (EMBL-
EBI), koTopblii mpenocTaBisieT OCCIUIATHBIA JOCTYNl K TONYJSPHBIM  TPWIOKCHUSM ISt
OMOMH(OPMAITMOHHOTO aHATN3a HYKJICOTHIHBIX M OCIKOBBIX IOCIIEAOBATEILHOCTEH, MOUCKA JaHHBIX
C MOIIHBIMU BO3MOXXHOCTSIMU TIEPEKPECTHBIX CCHUIOK.

5. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB HykieotunoB (ENA), apxuBHas
reHeruueckas 0a3a naHHbIX EBpomneiickoro uucturyra Ououndopmatuku (EMBL-EBI), koropas
COJZIEPKUT MCUEPITBIBAIONIYI0 WH(POPMALIMIO O TIOCIEOBATEIIEHOCTH HYKJICOTHAOB B MHUpPE, BKIFOUAs
JTaHHBIE 0 HEOOpaOOTaHHBIX ITOCIENOBATENBLHOCTAX, MH(MOPMALUIO 0 cOOpKax W (PYHKIMOHAIIBHBIE
AHHOTAIINH.

6. http://ensemblgenomes.org — Ensembl, coBmecTHbIii HayuHblii mpoekT EBporeiickoro
uHctutyra OnomHpopmatuku ¥ WHctutyra CeHrepa, KOTOPBIH MPEIOCTABISET HWHTETPUPOBAHHBIN
JOCTYII K 0a3aM JTaHHBIX, KACAFOIIIMXCS CTPOCHUS TEHOMOB Pa3JIMYHBIX OPraHU3MOB.

7.  http://www.ddbj.nig.ac.jp/ — Snounckas 6a3a mganubix JJHK DDBJ, kotopas comepxwur
UHQOPMAIMIO O HYKJICOTHIHBIX IOCIEJOBATEIBHOCTAX, OTHOCSINUXCS K Pa3IM4YHBIM TeHaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — aurnos3prunas TekcroBas 6asa gaHHbIX PubMed,
cojiepiKamiasi [UTAThl, aHHOTALUK M CCHUIKM Ha TIOJHBIE TEKCThI MyOJMKAIMi OMOMETUIIMHCKON |
001e0MOIOrnYecKOi HalpaBiIeHHOCTH HanmoHampHOTO IeHTpa OMOTEeXHOJIOrHYecKo MH(opMamu
CIIA (NCBI).

9. https://www.sciencedirect.com — 0a3a JaHHBIX AaHIJIOSN3BIYHOW HAYYHOW TEPHOUKH
ScienceDirect m3gatenbctBa Elsevier, mpemoctaBisier OeCIUTaTHBIA JOCTYN K aHHOTAIMSIM BCEX
nyONMKaNui, coaepkamuxcs B 0ase, U k 6onee 1,2 MITH. TIOJHBIX TEKCTOB CTaTeH.

10. http://elibrary.ru/defaultx.asp - wHayuHas dJaeKTpoHHas OWONIMOTEKa, KPYIMHEHIIHH
poccuiicKuii HH)OPMALIMOHHBIN TOpTaJl B 00JaCTH HAYKH, TEXHOJIOTHH, METUIIMHBI U 00pa30BaHus,
cozepxkamuii pedeparsl ¥ MOTHBIE TEKCTHI HAYYHBIX CTAaTEH U MyOIMKAIIAN.



11. https://cyberleninka.ru  —  poccuiickas ~ Hay4Has  JJIGKTpOHHass  OuOJIMOTEKa
«KubepJlennnkay.

12. https://www.researchgate.net — OecmatHas couuanbHas ceth ResearchGate ms
COTPY/ZIHUYECTBA YUEHBIX BCEX HAYYHBIX IUCIHWIUIMH, BKIIOYACT TAaKUE CETEBBIC MPUIIOKCHHS, KaK
CEeMaHTHYECKUH MOMCK, COBMECTHOE HCIIOJIb30BaHue (haiiiioB, 0OMeH MmyOJIMKalusIMHU, TeMaTHYEeCKUe
(OpYMBI, METOI0JIOTUYECKHE JUCKYCCHU U TaK JaJiee.

13. http://molbiol.ru - HeiiTpanbHas pycCKOs3bIYHAS ~ TEPPUTOPHSL IS TEX, KTO
poheCCUOHATILHO CBSI3aH ¢ OMOJIOTHUEH MITH MOJICKYJISIPHOM OHMOJIOTHEH.

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

15. Uudopmanmonnas cucrema «EnuHOe OKHO JocTyma K 00pa30BaTelIbHBIM pPecypcamy»
(http://window.edu.ru)

16. DBC «IOPAWT». Ampec nocryma: https://www.biblio-online.ru/

17. Db Wzparenpckoro 1eHTpa «Akamemusi». Anpec pgocrtyma: http://www.academia-
moscow.ru

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

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

20. Coro3 00pa3oBaTeNbHBIX CalTOB - EcTecTBeHHBIC HAYKH

21. http://tusearch.blogspot.com - ITouck 37eKTPOHHBIX KHHUT, yOauKanui, 3akoHoB, [OCTor
Ha caiiTax Hay4HbIX 3JIEKTPOHHBIX OMOIMOTEK.

22. Google Scholar —ITorckoBast cuctemMa Mo Hay4HOH JTUTEPATYPE.

23. Science Research Portal - Hayunas mowckoBas cHcTeMa, OCYIIECTBISAIONIAS
MOJTHOTEKCTOBBIM TIOMCK B YPHalax MHOTHX KPYITHBIX HAyYHBIX HM3JIATEIbCTB, Takux kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u ap. Miier craTthbl U JOKYMEHTBI B OTKPBITBIX HAYYHBIX
6aszax manueix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

6.1 YueGHo-1200paTopHOE 000pya0BaHHE

*  Aynutopus s TPOBEACHHS 3aHATUM JEKIIMOHHOTO TUMA. Ayautopusi o0opyaoBaHa:
Crieluanu3upoBaHHoN (yueOHOM) MeOenbio Ha 12 MocaOYHBIX MECT; 00OpYAOBaHA TEXHHUUYECKUMHU
cpenctBamu o0yuenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas MeoBas,
marHuTHast, Jlaboparopust opran xumuu - Illkad BeITSDKHON AD-221"- 2 mit., Xumudeckuil mkag
(cremnax) -1 mr., JlaGopaTOpHBIN CTOJ C BBIKATHBIMU TyMOaMu — 5 MIT., XOJOAWILHUK «MUHCK) -
2mT., AnmapaT A7 BEpTHUKAIBHOTO 3iekTpodope3a — 1 mT., Bakyymusiil ucnapurens PBO-64 — 1
wt., Bomemerp BY-15 — 1 mr., lesunterparop Y/-20 — 1 mt., U3MepuTens HOHHBIX COMPOTUBICHUH
(umnemanca) - 1 mr., Mcrounuk nurtanus it snektpodopesa "Onbpd" — 1 mr., Ocmuiorpad
yYHHUBepcalbHBIN nBYyXiy4deBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mr., Lentpudyra MIIB-310 — 1
IIT. CIOYXalUMH Ui TpeAcTaBieHuss yueOHoH MH(opMaruu OOoNbLIIOW ayAUTOPUH MO JUCLUIUINHE
«MonekynsipHasi OWOJIOTHSL  KJIETKW». Y4Y€OHO-HAIVISIAHBIMA — TIOCOOMSIMU,  00ECIeYUBAIOIIMMHU
TeMaTU4YecKHe WLTIOCTPAlMU Mo JuciuIinae «MosekysspHas OMoJI0rHs KJIETKH»:  Hpe3eHTalluH B
KOJIMYECTBE S5 IIT.

s Aymutopus JUIs IPOBEAEHUS 3aHATUH NMPaKTHYECKOro THUMA. AyauTopHs 00OpyaoBaHa:
CrienuaIn3upoBaHHoi (yueOHoI) mMebenbio Ha 12 mocaloyHBIX MeECT; 000pyJOoBaHA TEXHUYECKUMHU
cpenctBamu obyuenus: [Ipoexkrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHast MenoBas,
marHuTHast, Jlaboparopusi opran xumun - Illkad BeITSDKHONH AD-221"- 2 mmit., XuMudeckuil mkad
(cremnax) -1 mr., JlaBopaTOpHBII CTON C BHIKATHBIMH TyMOaMH — 5 IIT., XOJOIMIBHUK «MUHCK» -
2mT., AnmapaT JJs BEpTHKAIBHOTO 3JekTpodope3a — 1 mr., Bakyymusrii ucnapurens PBO-64 — 1
mt., Bonmsmerp BY-15 — 1 mir., lesunterparop Y/-20 — 1 mwt., U3MepuTens HOHHBIX COMPOTUBICHUI
(mmnemanca) - 1 mr., McTtounuk mutanus s snekrpodopesa "Dnbd" — 1 mr., Ocuumiorpad
yHUBepcaibHbII aByxiydeBoit C-55 — 1 mt., Tepmocrar TC-80 — 1 mt., Lentpudyra K-24 — 1 mr.,



Hentrpudyra MIIB-310 — 1 mr. coyx)amumu Ui IpeAcTaBiIeHuss yueOHOH nHpopManu O0JbIION
ayTUTOPHUH MO AUCUUIIINHE «MoJeKynsapHas OUOIOTrHsl KIETKI.

* Kowmnbrotepusiii knacc (yueOHasi ayauToOpusi) JUIs TPYNIOBBIX W HMHIMBHYaTbHBIX
KOHCYJIbTAIMil, TEKYIIEr0 KOHTPOJS U MPOMEXYTOUHOMN aTTecTalluy, OpraHUu3alui CaMOCTOATEIbLHON
paboTel. Aynuropus oO0OpyIOBaHA: CHEIHATU3UPOBAHHON (y4eOHOI) meOenpto Ha 20 MOCaTOYHBIX
MECT, JOCKOW MeJOBOIi; 00OpynoBaHa TEXHHUYECKUMHU CpeacTBaMu oO0ydeHus: CUCTEeMHBIH OI0K
PentiumG850, Monutop BenQ G252HDA-1 mir.; Cucremusiii 6iiokAthlon 2 X2 250, MouuTop
BenQ G252HDA — 8 mt.; Cucremssiii 610k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mmr.;
Mouno6siok IRU T2105P — 2 mir.; Cucremnsiii 610k Pentium G3250, Monutop BenQG955 — 1 mt.;
Cucremnsnii 610k Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremubiii 610k Pentium
G3250, Monutop Samsung T200 HD — 1 mt.; Cucremusiii 6110k Pentium G3250, MonuTop Samsung
T190N — 1 mt.; Cucremuniit 6ok Pentium G3250, Monutop Samsung 740N — 1 mr.; IIpoekTop
BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHm4eHHBIM JOCTYNOM K ceTtd HHTepHer u
o0ecrnieueHreM J0CTYIa B AIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEly OpraHu3aluu.

+ Ilomemenuss i XpaHeHMS M NPOMUIAKTUYECKOTO  OOCIY)KMBaHUS  y4eOHOTO
o0opynoBanusi. Aynutopusi 000pyaoBaHa: CHEUAIN3UPOBaHHON MeOenbio Ha 8 MOCcal0uHbIX MECT;
Berrsokao mkag — 1., Jlamunaapasiit mkad — 2 mr., Tepmocrar TC-80 — 2 mir., JlabopaTtopHsIiii
CTON Metajuimueckuid — 3 mr., JlabopaTopHBI CTON € PE3MHOBONW MOBEPXHOCTHIO — 2 IMIT.,
XonoauibHUK «ATaaHT» — 1mT. MuKpockon MOHOKYIsIpHbIM — 8 T, Mukpockon "buonam"-1 wr.,
Crepunuzarop naposoit BK-75 IIT "T3MOMU" — lmr., [Tunetka aBromatnueckas Jlennumer 0,5-10
Mm"-1 mr., [Tunerka-no3arop"-1 mT., Mukpockon Levenhuk D870T tpunokymsap"-1 mr., IIpoekrop
Ogsepxen"-1 mr., [Ipoektop View Sonic"-1 mr., IIpoexktop View Sonic"-1 mrt., Hoyroyk Lenovo"-2
wt., [Ipuatep Brother -1 mr., [Ipuatep Canon -1 mt.

6.2. IlporpaMmmHoe oGecnieueHue

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). [lorosop Ne03-016-14 ot
30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s0ps 2016r KES. Cuer NePCIL[3-000147 u AKT ot 23H0s6ps 20161
JIu.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
JIunensum Microsoft 41059241.

Office 365 mpodeccuonanbHblil Itoc 1s yuammxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue U 31eKTPOHHbIE CPeACTBA
[Tpe3eHTanuu no BceM TeMaMm Kypca.

VIl. OBPAZOBATEJIBHBIE TEXHOJIOI'NU

st ocBoeHust auCUUIUIHHBL «MomekymsipHas OUONOTHs KIETKW» MPUMEHSIIOTCS CIEAYIONTHe
o0Opa3oBaTeNbHbIE TEXHOJIOTHH:

1. HUugpopmayuonnas nexyus. Jlekuus — 3TO CKaToe U3IOKEHHE OCHOBHBIX HAyYHBIX
(dakToB, 4TO ABNISETCS 0a30i ISl aHAM3a PACCYKIEHUM, OICHOK.

2. Jlexyus-euzyanruszayus. B Xoe IEKIMU CTYIEHT MIPeoOpa30BhIBAET YCTHYIO M MUCbMEHHYIO
nH(pOpMaLIMI0O B BU3YaJbHYIO (OpMY, BbIAENsAS MPU 3TOM Haubosiee 3HAYUMBbIE U CYILIECTBEHHbBIE
snemMeHThl. Ha JIeKIuu MCHOJIb3YIOTCS CXEMbl, PUCYHKH, YEpPTEkKHU, CIIalJbI-IPe3eHTAluN, K



MOJITOTOBKE KOTOPBIX MpPHBIEKAIOTCS oOyuaromuecs. [IpoBeneHUe JIEKIMUA TMPOBOJUTCS B BHJIC
CBSI3HOTO Pa3BEPHYTOT0 KOMMEHTHPOBAHUS ITOATOTOBICHHBIX HATJISTHBIX TIOCOOMIA.

3. Ilpobnemnasn nexyus. B xone npoOIeMHOMN JIGKIIMHA 3HAHUS BBOISTCS KaK «HEU3BECTHOEY,
KOTOpPO€ HEOOXOIUMO «OTKPBIThY». [IpoOiieMHasi JIEKIMsT HAYMHACTCS C BOIPOCOB, C IOCTaHOBKH
npo0JIeMBbl, KOTOPYIO B XOJIE M3JIOKEHHS MaTepHaia HeoOXOIUMO peluTh. [Ipu 3TOM BbIIBHracMas
npobjieMa HE MMEET OJHOTUITHOTO PEIICHHUs, TOTOBOW CXEeMbl HET. JIaHHBIN THIT JIGKIIUU CTPOUTCS
TaKUM O00pa3oM, 4YTO JAEATEIBHOCTh CTYJCHTA II0 €€ YCBOCHHUIO MPUOJIMIKACTCS K IOUCKOBOH,
MCCIIEIOBATEIILCKOW. B X0/1€ JIEKIINU MPOUCXOINT AUAJIOT MTPETI0IaBaTellsl U CTYICHTOB.

4. Jlexyus-6eceoa. Ilpenmonaraer HETOCPE/ICTBEHHBII KOHTAKT MpErojaBareisi ¢
ayauropueil. [IpermMyInecTBo JeKIUH-Oecelbl COCTOMT B TOM, YTO OHAa ITO3BOJISICT IPHUBIICKATH
BHUMAaHHUE CTYJICHTOB K HamOoJiee BaKHBIM BOIPOCAM TEMBI, OIPEIENSATh COJICPKAHUE U TEMI
U3JIOKEHUSI Y4eOHOTO MaTepHala ¢ y4eTOM OCOOCHHOCTEH CTY/ICHTOB.

5. Jlexyus ¢ pazbopom Kkoukpemuou cumyayuu. B Xone NEKIMH KOHKPETHAash CHUTYyalus
U3JaraeTcs YCTHO WIM B BHUJE KpaTKoro auaduibMa, Buaeo3anucd U T. I. CTyICHThI COBMECTHO
AQHATM3HUPYIOT U 00CYKAAIOT MPEICTABICHHBIN MaTepHall.

6. [lpakmuueckue 3anamusi — 3TO 3aHATUE, TIPOBOJUMOE IO/ PYKOBOJCTBOM IPEIIOAaBATEIS
B y4eOHOM ayAUTOPHHU, HAIIPABJICHHOE HA YIITyOJCHUE HAYYHO-TEOPETUICCKUX 3HAHUM M OBIIAJICHHE
OIPENICICHHBIMU ~ METOJIaMU CaMOCTOSITCIIBHOW — Pa0OThI, KOTOpPOe (QOPMHPYET TMPAKTHUYCCKUE
ymenus. OnHol U3 (GopM MPaKTHUECKUX 3aHATHH B BY3€ SIBIACTCS CEMHUHAp.

7. Konnokseuymsl — BUJ y4eOHOTO 3aHATHS, IPOBOJUMOTIO C IICIIBIO TIPOBEPKU M OLICHUBAHHS
3HaHMW ydvammxcs. KOJUIOKBHYM MOXET TPOBOAUThCS B (OpME HHIMBHIYaIbHOW Oecelbl
MPEeroIaBaTelisi Co CTYICHTOM HMJIM KaK MacCOBBIi orpoc. B xoJie rpynmoBoro o0CyKIAeHUS CTYIECHTbI
y4yarcsi BBICKA3bIBaTh CBOKO TOYKY 3PCHUS IO ONPEICICHHOMY BOIPOCY, 3allUINATh CBOC MHCHHE,
NPUMEHSST 3HAHMSI, MOJYYCHHBIC HA 3aHATHAX 10 MpeaMery. B Xole KOJIOKBUyMa TaKkke
npoBepsiIoTCst  pedeparsl, APyrue MHCbMEHHBIE Pa0OThI CTYIACHTOB, IMPOBOJMTCS 3aCIIyIIMBAHUC
JIOKJIAJIOB.

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

9. Hucmanyuonnole 0bpazosamenvHvle MEXHONI02UU. [Mox JCTAHITHOHHBIMH
00pa30BaTECIbHBIMU TCXHOJIOTHSIMUA TIOHMMAIOTCS O0OpPA30BaTENIbHBIC TEXHOJIOTHH, pPEaIu3yeMbie B
OCHOBHOM C TIpUMEHEHHEM HWH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIX ceTei. [Ipu  ocBoeHumM
JAMCHUITTHHBL «MOJeKyIsipHas OUOIOTHS KIICTKI» MCIOIB3YIOTCS CIISIYIOIINE TEXHOIOTHH:

* Keticosas mexHonoeusi — (popMa JUCTAHIIMOHHOTO OOy4YeHHs, OCHOBaHHas Ha
NpEJOCTABICHHH  OOy4arolmMMcsi WH()OPMAIIMOHHBIX ~ 00pa30BaTeIbHBIX  PECYpPCOB B BHIE
CTEIUAM3UPOBAHHBIX HA0OPOB YYEOHO-METOJAMUYECKHX KOMILICKCOB C HMCIOJB30BAaHHEM Pa3IHUHBIX
BUJIOB HOCUTeNel nHpopMaiuu (Keicos);

*  UHMepHem-mexHoIo02Usi — CIIOCO0 JTUCTAHIIMOHHOM Tepenayn WH(pOpMaIui, OCHOBaHHBIN
HAa WCIOJIb30BaHUU TIIOOAIBHBIX W JIOKAJbHBIX KOMIBIOTEPHBIX CETEeH JJIsi OOECIeYeHHUs 0CTyIa
oOyyaromuxcss K HHGOPMAIIMOHHBIM  00pa3oBaTelIbHBIM pecypcaM U Uit (opMuUpOBaHUS
COBOKYITHOCTH METOJWYECKHX, OpPraHW3allMOHHBIX, TEXHUYECKMX M MPOTPAMMHBIX CPEICTB
peanu3aly U YIpaBieHUs y4eOHBIM MPOIIECCOM HE3aBHCHMO OT MECTa HaXOXKICHHS €ro CyOhEKTOB.
Hcnonp3yercst O6paszoBaTenbHbiii moptan UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VI TEKYIIETI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Ouyenounvle mamepuanst 01 6X00H020 KOHMPOA
BX0HOT0 KOHTPOJIS AJIsl JTAHHOW AUCUUILIAHBI HE IPEYCMOTPEHO.

Ouenounvie mamepuanvl mexKyuie2o0 KOHMpPoOna
OueHouHble  MaTepuanbl  TEKYIIEro  KOHTpods QopMmupytrorcs B cooTBeTcTBuu ¢ JIHA
YHUBEPCUTETA.
B pamkax mnucuuminasl «MoleKyssipHas OHOJIOTUs KJIETKW» MCIONb3YIOTCs cleayromue hopMbl



TCKYINETO KOHTPOJI.

*  KOJUIOKBHYM,;

® HUCHbMEHHBIN onpoc;

*  pedepar;

d YCTHLIﬁ JOKJIand,

*  KOHTPOJIb CAMOCTOSITEIILHON pabOTHI.

DoHJ OLIECHOYHBIX CPEJICTB BKIIOYACT.

*  IIepeueHb BOIPOCOB U 3alaHUM JJI TEKYILEr0 KOHTPOJIS,

*  IIEpPEeYeHb TEM K KOJUIOKBUYMAaM,;

*  mepeveHb TeM pedepaToB M YCTHBIX JIOKIA0B;

*  IepedeHb BOIPOCOB Il camocTosTenbHoro uzyuenus (CPC).

HazHauyeHue OIIEHOYHBIX CPENCTB: BBIABUTH chopmupoBaHHOCTh kommereHiuu [IK-1 (cm. .

I11). CTyzmeHTbl, HE BBIMOJHUBIIKME TPEOOBAHHS TEKYIETO KOHTPOJIS WM MOJYYHUBIIHE HTOTOBYIO

OLCHKY TCKYH_IGI;'I YCIIEBAEMOCTU «HE YIAOBJICTBOPUTCIBHO», CUHUTACTCd HMMCHOIIHNM TCEKYIYIO

3aJ0JIKCHHOCTD. O6yt1a}oumec;1, HMCHOIIUEC 3aJI0JIZKCHHOCTHU, JOJIKHBI JIMKBUAWUPOBATH UX HC IIO3HCC,

4€M 34 HCACIIIO A0 Hadallia HpOMeH(YTOQHOﬁ aTTCCTalluu.

N
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10.
11.

12.

13.
14.

15.
16.

17.

18.

Ilepeuens 6onpocos u 3a0anuii 013 mekyujeco KOHmpoJis

Onpenenenue xu3Hu. OTINUNS KUBBIX CUCTEM OT HEXUBBIX. KieTouynas teopusi.
Knaccudukanus knetounsix GopM KU3HU: KJIACCHYECKUE U COBPEMEHHBIE ITPEJICTABICHHS.
CBolicTBa HYKJIIEMHOBBIX KHMCJIOT Kak nojauMepoB. CocTaB, CTPOEHHE M BHJbl HYKJIEHHOBBIX
KHUCIIOT. 5’ ¥ 3’ KOHIIBI.

VYposuu ynakosku saepHoit JTHK B sykapuoTnueckux kineTkax. XpoMaTHH U €r0 BUJIBIL.
I'MCTOHBI M HETUCTOHOBBIE OEJIKM XpoMaTHHA. THUIbl KOBAJIEHTHBIX MOAU(UKALUN IMCTOHOB U
uX (QyHKIIMOHAJIbHAS POJIb.

Tunbl MeTadasHbIX XPOMOCOM M UX MOp(osoruueckue ocooeHHOCTU. [IoHsATHE 0 KapHOTHIIE.
XPpOMOCOMHBIE YUCIIa U HAOOPbl XpOMOCOM. MOHOIUIONHOE U TaIlJIOUTHOE YUCIIa XPOMOCOM.
I'enom sykapuor. Koaupyromuye u HEKOAUPYIOIIUE 3JIEMEHTHI TEHOMOB dYKapHOT.

OCHOBHBIE THUIIOTE3bl MPOUCXOXKACHUA T'eHOB. ['oMosornynble reHbl. OpTOJIOrd U Mapaory.
IIceBnoreHsl.

MoOubHbIE TEHETUYECKUE DTIEMEHTBI U UX THIIBI.

Ocunouble Buabl PHK sykapuot: unpopmannonnslie n Hekoaupyromue PHK.

[enTpanpHas gormMa  MOJEKYJISpHOW  OMOJIOTHMH:  KJIACCUYECKHME M COBPEMEHHbIE
IIPEACTABIICHHUS.

Monekynsipubie Mexanu3mbl peruikanuu JIHK. OcHoBHblE 3Tambl U yYaCTHHKHM Ipoliecca.
JIHK-3aBucumsie JIHK-nmonumepasbl 1 UX CBOMCTBA.

YKOpoUeHHE TETOMEPHBIX YYACTKOB XPOMOCOM B PE3YJIBTATE PEIIMKALINH.

IIpencraBuTh cxeMaTHUECKOEe M300pa)KeHHe TPAHCKPHUOUpPYyeMOH YacTu OenoK-KOIUPYIOIUX
T€HOB M TIOJIOKEHUE DPETYJSATOPHBIX 3JEMEHTOB OTHOCHUTENbHO Hee. OOO03HauuTh OCHOBHBIE
9JIEMEHTHI Ha CXeMe: MOJOXKEHHWE TOYKHM Hauyana TPaHCKPHUIILUH, MPOMOTOp, Ookc XorHecca,
KOPOBBIN MPOMOTOp, IHXAHCEPhI U cailieHcepbl. OO03HAYNTH NMPUOIHU3UTEIbHBIE KOOPAMHATHI
OCHOBHBIX JJIEMEHTOB CXEMBI.

Hanpasnenus “upstream” u “downstream” B CTPOEHHH HYKJIEHMHOBBIX KHCIIOT.

Bbokc Xornecca u ero KOHCEHCYCHasi TIOCJIE0BATEIbHOCTh, BapUadeIbHOCTh. [[1s KakuX reHoB
XapaKTepeH.

OCHOBHBIE ATaIlbl HHUIMALWU TPAHCKPUIIIIMK Te€HOB, TpaHckpubupyembix PHK-noanmepasoit
Il u cogepxkamux TATA box B mpoMOTOPHOM peTHOHE.

IIpoueccunr MPHK y sykapuoT. AbTepHATUBHBIN CIUIANCUHT, TpaHC-cIIaiicuHr. CTpyKTypa
3penoit MPHK sykapuor.



19. I'enetnueckuii kox U ero cpoiicTBa. CTaHAAPTHBI M aJbTepHATHBHBIE BapHaHTHL. Pamku
cunTbiBaHMA. [Ipennodrenre KoAOHOB.

20. MonekynsipHble MeXaHWU3Mbl TpaHcasuud. OCHOBHBIE 3Tanbl U MEXaHU3MBl TPAHCISALUU Y
JYKapuOT. AJbTEPHATUBHBIE «CTAPT» U «CTOM»-KOJIOHBI.

21. TlnaBnenune JJHK. Temmneparypa mnaBnenus JJHK. OcHoBHBIE mapaMeTpsl CPEbl, BIHSIONINEC
Ha TeMIIepaTypy IJIaBJICHHUS.

22. O0mue NpUHLIKITBI TOTMMEPa3HOH 1enHoi peakuuu. HykinenHnossie kucnotei-cyocTpatst TTLIP.
Bosmosxno mu nposenenue [P ¢ PHK u mouemy? x/IHK kak cy6crpar TTLP.

23. Bugpl monmuMmepa3 W UX CBOKMCTBA: NMPHUOIM3UTENIbHAS CKOPOCTh PabOTHI, MPOLIECCHBHOCTD,
TOYHOCTb, BUJbl KATAIUTUYECKMX AaKTHUBHOCTEH, OCOOCHHOCTH KOHIIOB CHHTE3MPOBAHHBIX
¢parmentos JIHK.

24. Ocuosneble dtansl [I1P. TemneparypHbie 1 BpeMEHHBIC YCIOBHUS KaKI0To M3 ATamoB. Pacyer
BPEMEHM DJIOHTallu¥, OT KaKMX YCIOBMHM 3aBUCUT Bpemsl sijoHrauuu. OmnpezneneHue
TEMIIEpaTypbl OT’KUTa IPAMEPOB U OT KAKMX OCHOBHBIX [TAPaMETPOB 3TO 3aBUCHT.

25. Hapucosarb cxemy 3 nukiioB [TLP s moxensHOM nienu ogHouenodeyHon kJJHK:

5’ TTTTTTTTTTTTTTTATGCTGTACTGGCCTTAGTCCTGGGTCTGGATATTGGTATCTATGTACTATA 3’

MoJenbHbIE TpaliMephl: IPAMOi: 5’ GTACTGG 3’ ; OOPATHBIMN: 5’ AGATACC 3’

Hepequb mem K KOJIIOKeuymam

[lepeueHs TeM K KOJJIOKBUYMaM TipuBesieH B Tabnure 4.3.1.

Ilepeuens mem peghepamog u ycmmuvix 00K1A008 (OPUEHMUPOBOYHDBILL)

1. Mmuoroo6pa3sue pub031UMOB U UX (PYHKIHU B dYKAPUOTHUUECKUX KIIETKAX.

2. Pomp PHK-pemmmkammm B dykapuormueckux kietkax u PHK-3aBucumbie PHK-
MIOJINMEPA3BI.

3. OOpatHast TpaHCKpUIIUS B JdyKapuoTudeckux kinerkax u PHK-3aBucumeie JIHK-
MIOJINMEPA3BI.

4. Tenomepasza: CTpyKTypa, IPUHLHUI pabOTHI U PYHKIIMOHAIbHAS POJIb B KJIETKaX.
Temomepbl XpOMOCOM U UX POJIb B IPOJOJKUTENBHOCTD JKU3HH U IIPOLIECCAX CTAPEHHUS.
Pounpb GenkoB 1menTepuHOBOrO KOMIUIEKCA B MOJIEPKaHUU JJIMHBI TEIOMED.
PHK-unTepdepeniys u ee posib B peryssiiiMi SKCIPECCUN T€HOB 3yKapHoT.
TpurnekcHble CTPYKTYpbl HyKJIEHHOBBIX KHCIIOT U UX POJIb B 3YKaPHOTUYECKUX KIIETKAX.
MexaHu3MBI PETYJISALUN SKCIIPECCUN TEHOB B DYKapUOTHUYECKUX KJIETKaX.

10 [TonuMepa3Has 1enHas peakius U ee MPaKTHUYeCKoe NPUMEHEHUE B dKCIIEPUMEHTAIbHOMN
OMOJIOTUH PYKapHOT.

11. CexBenupoBanue JIHK mno wmerogy CaHrepa u ero npakTHUECKOE IPUMEHEHHE B
HKCHEPUMEHTATBHOM OMOIOrUH HYKapHOT.

12. Meronbl CEKBEHHPOBAaHUS HOBOTO TOKOJEHUS W WX TPAKTHYECKOE TNPUMEHEHUE B
HKCHEPUMEHTATBHON OMOJIOTUH DYKApPUOT.

13. Metoasl noaroroBku oubaunorex JJHK.

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

15. Jlpyrue coBpeMEHHbIE MOJIEKYJISIPHO-OMOJIOTHYECKHE METOABl B AKCIEPUMEHTAIbHOM
OMOJIOTHH PYKAPUOTHIECKOUN KIIETKHU.

©CoNo O



Ilepeuens mem u 3a0anutl 01 camocmosmenvhozo usyderus (CPC)

[lepeuens Tem u 3amanuii ans camocrtosrensHoro u3ydeHus (CPC) npusenen B Tabmuie 4.3.2.

Ouenouubte mamepuaiivl o1 npomeafcymoqnoﬁ ammecmavuu

®dopma MPOMEKYTOYHOMN aTTeCTalMH - IK3ameHn. Cuctema oneHok: narudamibaas. OC 3Toro Tumna
JOJDKHBI BBISIBIISITH CTCTICHh OCBOCHUS TEOPETHYECKHX 3HAHMW Kak 0a3zy s (QOopMHUpOBaHUS
KOMIICTCHIIMH, YMEHHUS WX TMPUMEHATh B CHUTYalMsIX, MOJCIHPYIOMUX MpodhecCHOHATBHYIO
JeSTeNbHOCTD, a Takxke chopmupoBanHocTh Komnerenmmu [1K-1, 3assnennoit B 1. 111.

K sk3ameHy J0IMyCKarOTCs CTYJIEHTHI, BHIIIOJHUBIIKME B TIOJHOM O0BbEME ayJIUTOPHYIO HarpysKy,
CaMOCTOSITENILHYIO paboTy, YCIIENTHO CHABIIUE BCE MPEIyCMOTPEHHBIE (OPMBI TEKYIIErO KOHTPOJIS.
CtyaeHTbl, HMEIOUME 3aJ0/DKEHHOCTh IO TEKYIIEeMYy KOHTPOJIO, JIOJDKHBI BBIIOJIHUTH BCE
00s13aTeNbHBIC BUJBI ACSITEILHOCTH TO y4eOHOMY IUIaHy, M TOJIBKO 3aTeM JOIMYCKAIOTCS K Cjaadye
AK3aMeHa. DK3aMEH MPOBOAMUTCS B (OpME YCTHOTO coOeceI0BaHuUs.

OrnieHKa OTBETa OCYIIECTBISETCA B COOTBETCTBUE CO CIEAYIOIIUMH KPUTEPUSMHU: MMOJTHOTA OTBETA
Ha BOITPOCHI DK3aMEHAITMOHHOTO OWMJIeTa, CTENEeHb BIAJCHUS MaTEPHAIOM, U3JI0KEHHOTO B OCHOBHBIX U
JOTIOJTHUTEIBHBIX UCTOUHHUKAX JINTEPATYPhl, CTEIICHb BJIaJICHUS MPOGECCHOHATBHOM TEPMUHOIOTHEN 1
MMOHATUHHBIM anapaToM JUCHUTIINHBI, TTOJHOTA OTBETOB Ha JOIOJHUTEIBHBIC BOIIPOCHI.

IlpumepHwiii cnucok 80npocos8 K IK3AMEHY

1. OcHOBHBIE OTIMYHS JKMBBIX CHCTEM OT HEXMBBIX. Kiaccumueckue IMMOCTYJIAThI KJIETOYHOMH
TCOpHUHU U COBPECMCHHBIC ITPCACTABICHU.

2. PasznooOpasue popm xu3aM Ha 3emiie. Heketounsie (opMbl )KU3HH.

3. Knaccudukanus kiIeTouHbIXx (OpPM KU3HU: KIACCHUECKHUE M COBPEMCHHBIC MPEICTABICHUS.
JIByx- 1 TpEXTOMEHHAsl CUCTEMBbI OMOJIOTHYECKON KiIaccuUKaIUH.

4. HykienHOBbIe KHUCIOTHI M HMX BHIbL. CBOICTBa HYKJICHHOBBIX KHCIOT KakK MOJHMMEPOB.
[TpaBwmia Yapradda.

5. COCTaB, CTPOCHUC U BUABI HYKJIICUHOBBIX KHCJIOT. qDYHKIII/II/I HYKJIICHMHOBBIX KUCJIOT B KJICTKAX.

6. CrpoeHre W BUIBI HYKJICOTHIOB. Hykiieo3uapl. A30THCTBIE OCHOBaHUS. 5° W 3’-KOHIIBI B
CTPOE€HHUHU HYKJIEMHOBBIX KHUCIOT. MHHOpHBIE HYKJI€O3HJBl B COCTABE MNPUPOAHBIX HYKIEHHOBBIX
KHCJIOT.

1. HpI/IHHI/IH KOMINVICMCHTAPHOCTU B OpraHu3alli HYKJICUHOBBIX KHUCIIOT, q)yHKHI/IOHa.TII)HI)Ie
T'pYIIIBI a30THCTBIX OCHOBaHHﬁ, Y49acCTBYHOIIUC B 06pa3OBaHI/II/I BOOOPOIHBIX CBsI3€l.

8. KomrmuieMeHTapHbIe Mapbl a30THCTHIX OCHOBAaHU# MK (HOPMUPOBAHKH BTOPHUHON CTPYKTYPHI
HYKJICHHOBBIX KHCJIOT U MEKMOJICKYJISPHBIX B3auMoAencTBUsAX. KaHoHnuyeckue YoTcoH-KpukoBckue
nmapsl OCHOBaHHH M HEOJHO3HAYHOE criapuBanue (BoOysiust) ocHoBanuii (Wobble base pairs).

9. Opranmzanus JIHK B knetke. YpoBHu ynakosku siiepHoit JIHK B sykapuoTHueckux KieTkax.
XpOMaTHH: €ro COCTaB U TUIIbI B 3aBUCUMOCTH OT CTEIIEHU €T0 YITaKOBKH.

10. T'uctonbl. TuIbl KOBaJCHTHBIX MOMU(DUKAIMA THCTOHOB W WX (DYHKIIMOHAILHAS POJIb.
IlonsaTHe 0 THCTOHOBOM KOJIE.

11. HeructoHoBBIe OENKH XpOMaTHHA U UX POJIb.

12. Tunmbl MeTada3HBIX XpOMOCOM M HX Mopdonorndeckue ocobeHHOCTH. CTpYKTypHBIE
3JIEMEHTHI MeTa(a3HbIX XpOMOCOM. BTopuuHbIle nepeTsikku, cnyTHUKH, SAT-XpOMOCOMBI.

13. Opranm3anus TEIUIOMEPHBIX YYaCTKOB XPOMOCOM. bBelKH WIeITepHHOBOTO KOMILIEKCA.
QDyHKIUU TETOMED.

14. TlousTtue o KapHuOTHIIC. XpOMOCOMHBIe qyucia " Ha60pBI XpOMOCOM. MoHomIougHoe M
rarmIonaHoC 4Yrucjia XpoMOCOM: Pa3HECCHUEC TMOHSTHH.

15. TlonsiTHe 0 reHOME dYKapuoT. Pasnuuus B pazMepe TeHOMOB Y pa3HBIX TPYIIT SyKapHOT.



16. Omnenka pazmepoB renoma. 3HaueHue C u CX. Ilonsitue o cOopke, KOHTUTax M ckadoiuax.
JlnuHa reHoMa, 30JI0TOM IMyTh Kak Mepa auuHbl renoma (Golden Path Length).

17. Kogupylomue # HEKOJMPYIOIIME D3JEMEHTHl TEHOMOB DJYKapHOT: pa3HooOpasue W
(byHKIMOHATBHAS POJIb.

18. IlonsTHE reHa, OCHOBHBIE THIIOTE3bI MPOMCXOXKACHUS TeHOB. ['oMonoruyneie relsl. OpTosnoru
u napainoru. [IceBnoreHs.

19. Tpauckpuntom. OcHoBHbIe BUABI PHK sykapuot: nadopmanronnsie PHK u Hexkoaupyromme
PHK.

20. LentpanpHasi JorMa MOJIGKYJISIDHOM ~ OWOJIOTHMHM:  KJIACCHYECKHE W COBPEMEHHBIC
IPEACTaBICHHUS.

21. Permukamus JIHK. IlomykoHcepBaTHBHBIM MeXaHW3M CHHTe3a. OCHOBHBIC 3Talbl U OCIIKH-
YYACTHHKH ITpoliecca. PeIInKoH, perimKaTuBHas BUJIKa, Ofi.

22. IHK-3aBucumeie JIHK-monmmmepassl u wux cBoiictBa.  Hampaenenme pabotsl JIHK
HOJMMeEpa3: THIBI (pepMEHTaTHBHOM aKTUBHOCTH y OAKTEPUAIBHBIX M SYKapUOTHYECKUX IMOIMMEpa3.
Heobxomumeie ycrmoBus aist padotsl JJHK-monmmmepas.

23. OcHoBHbIe dTanbl perumkanuu. Otauuns cuate3a JIHK Ha nmmupyromeidt m oTcraromien
uensx. [Ipaitmepsl. @parmenTsl OKa3aky U UX JIMTUPOBAHUE.

24. YKopoueHUE TEJIOMEPHBIX YYaCTKOB XPOMOCOM B pe3ylbTaTe PeIUIMKAIUU Yy JYKapHOT.
Tenomepasa.

25. Tpanckpunmusi y 3yKapuoT. MOJISKYISIPHBIC MEXaHH3MbI, OCHOBHBIC 3Talbl U YYaCTHUKH
mpoiecca.

26. IlonsaTHe 0 TMPOMOTOPE M KOPOBOM IPOMOTOpE Y ASyKapuoT. bokc XorHecca M MOTHBBI
WHULIMAIIMY TPAHCKPHUIILIAH.

27. OcHOBHBIE (DAKTOPBI TPAHCKPUIIMKA Y D3YKApUOT. 3aKpPBITBIA M OTKPBHITBIA KOMILIEKC.
OCHOBHbIE OTJIMYMSI HHUIIMALUY TPAHCKPUIILIMK Yy OAKTEPUH U HYKapHOT.

28. JIHK-3aBucumbie PHK-nonumepassl u uX CBOWCTBA, HallpaBiieHUe paboThl. Y OB pabOThI
PHK-nosmmepa3: cxoactBa u  paszamuusas ¢ JHK-monmumepasamu. MexaHu3Mbl  T€pMUHALUU
TPAHCKPHIILIAU y ITPO- U 3YKApHOT.

29. IIponeccunr MPHK y sykapuot: MosieKynsipHble MEXaHU3Mbl U OCHOBHBIE 3Tarnbl. CUTHAIIBI
nonuanaeHunupoBanus. [lonarue o pudbozumax. CruialicoCOMBI.

30. MexaHU3MBI CIUIAaliCHHTA, ATbTEPHATUBHBIN CITAMCHHT, TPAHC-CIUTAWCHHT.

31. Crpykrypa 3penoii MPHK nsykapuot. I[lomokeHne «cTapT» M «CTOI» KOJOHOB B 3peyion
MPHK.

32. I'enernueckuit Kog M ero cpoicTBa. OTKIOHEHHMSI OT CTaHAAPTHOTO T'€HETHUYECKOro KOJa.
[Ipeanourenne KOJTOHOB.

33. HanpaBnenue cunteiBanusi reHeTudeckoil mHpopmarmu ¢ PHK. Pamku cunteiBanms, 4ucio
BO3MOXHBIX paMoOK cuuTbiBaHus it nocieposarensHocTedl JIHK u PHK. OtkpsiTas pamka
CUMTHIBAHMSL.

34. TpaHcnanus: MOJEKYISIPHbIE MEXaHU3MBI W OCHOBHBIC JTambl. CTpykTypa pudocom,
OCHOBHBIE OTIUYMS OaKTepUaIbHBIX U IYKAPHOTUYECKUX DPHOOCOM. AIBTEPHATUBHBIE «CTApT» W
«CTOM»-KO/IOHBI.

35. OOpaTHasi TpaHCKPHIIIHS U €€ pealn3anus B dyKapruoTudeckux kieTkax. PHK-3aBucuMebie
JHK-nonumepasbl 1 uX MHOrooOpasmue.

36. IlonATue 0 peTpOTPAHCIIO30HAX U MEXAHU3M UX Pa3MHOXKECHHUS.
37. Temomepasbl: HOHSATHE, POJIb B KJIETKaxX, IPUHIUI pabOTHI.

38. Permukanus PHK u ee peanuzanus B kierkax. PHK-3aBucumbie PHK monumepassl. Ponb
Mpouecca y 3yKapuor.



39. CuHTe3 monmmnenTuaoB ¢ ucnoib3oBanueM Matpuilbl JTHK in vitro.

40. Tlopexnenue JJHK. Dunorennsie u sk3orenHsie npuyrHbl nospexaenus JJHK. Mexanu3mel
penapanuu JIHK. Pemapanus JIHK ¢ momMomipio MeXaHM3MOB TOMOJOTHMYHOM M HErOMOJIOTHYHOMN
pEeKOMOMHAIINY.

41. Ilytu perynasiuuu 3KCIPECCUU T€HOB B YKAPUOTUUYECKUX KIIETKAX.

42. PerynsiumMs SKCIIPpEeCCMH TE€HOB Ha YpOBHE TpaHCKpumniuu. Lluc- M TpaHCperynsTopHble
AJIEMEHTHI. PeryiasTopHbie TpaHCKPUIIIMOHHBIN (akTopbl. HCYISTOPHI.

43. MetunupoBanue JIHK u ero ponb B peryisluu SKCIPECCHH T'€HOB U SMUTCHETUYECKUX
nporeccax.

44. Perymsiums skcnpeccun reHoB Ha ypoBHe PHK. PHK-unrtepdepennus.

45. llonumepasnas uenHas peakius. Onpexnenenue. [lpunuun. OCHOBHBIE KOMIIOHEHTHI M
MPOJAYKTHl peakiuu. TepMmocTaOuibHble TMoiMMepa3bl. (OCHOBHBIE ATambl W HMX [apaMeTphl.

TemmepaTypa oTKura mpaiiMepoB U BpeMsi dJOHTAluu. HyKIIEMHOBBIE KUCIOTHI — CyOCTpaThl s
ITLP. xk IHK. Buger ITLP. ITLP ¢ ropsyum crapTom.

46. Cexsenupoanne JJHK o meroay Canrepa. [Tpuniun meroma. Kitaccuueckas cxema aHanmsa
U coBpeMeHHas peasin3ais. OCHOBHbIE KOMIIOHEHTHI U MMPOAYKTHI peakiiuu. OrpaHuueHust METO/Ia.

47. JTHK-mrpuxkogupoBanue. Mcnonp30BaHne B TEHETHYECKON MICHTH(HUKAINN BUIOB.

48. Meroasl ¢parmentHoro amamu3za JIHK u wux mpaktudeckoe mpumenenune. JIHK-
JAKTUJIOCKOIUS.

49, MeTobl CCKBCHHUPOBAHHA HOBOI'O ITOKOJICHUA. OCHOBHBIE noaxodsl. I'eHoMHbBIC OHOJINOTEKH
" UX IMOJTY4YCHHUC.

50. TlpuHUUOBI peKOMOMHAHTHBIX TEeXHOJOTHi. PectpukTassl u ux Buabl. Tumbl koHioB JJHK.
JlurupoBanue. Bekroper mias kiaonupoBanums JIHK. Ilomste o Golden Gate kmonmpoBanuw,
0e3mura3Hoe KIOHUPOBaHUE.

Pazpaborupk:
ez
7 p.f,,c' — gouent Ilporononosa M.B.

(TTOUITHUCH)

[Tporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmu @I'OC BO no nanpasnenuio 06.03.01
buonorus.
[Iporpamma paccmoTpeHa Ha 3aceqanuu Kadeapbl PU3NKO-XUMUUECKOW OMOJIOTHH, OMOMHKEHEPUU U
ouonndopmartuku 20.02.2023 r. mpotokon Ne 12.

3as. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aizaﬁ

Hacmoswas npozpamma, ne Mmodcem Ovimb 60Cnpouzseoena HU 6 Kakou ¢hopme 6es
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