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®opma NOArOTOBKH — OYHAasI

Kypc 4, cemectp 7, 8

nekuuu 36 yac.

MPaKTUYECKUE 3aHATHSI HE TPEyCMOTPEHBI
nabopaTopHbIe 3aHATHS 72 dac.

B TOM 4YHcIe ¢ ncnoiab3oBanrneM MAO He mpeaycMOTpeHbI
BCETO YacoB ayIMTOpHOH Harpy3ku 108 yac.
camocrosTenbHas padota — 45 yac.

3a4er 7 ceMecTp

9K3aMeH 8 cemecTp (27 4ac.)
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Pabouas mporpamma oOCyxJaeHa Ha 3aceiaHuu JlemapTaMeHTa MEAUIIMHCKON OMOXMMHU M OMO(PHU3UKH
npotokoin Ne 5 ot «10» uronst 2019 r.

Hupexrop JlenapramMeHra: K.M.H., 1oueHT Momor T.B.

CocrtaBurensb: k.0.H., Karanckuii A.M.



AHHOTAIUA

Jucuuminna «MoJiekyligspHas OuMoJIOTUs» MpeIHa3HAauYeHa i CTYJICHTOB,
oOyyaromuxcss 1o oOpaszoBaTenbHOM Tmporpamme 32.05.02 «MeauuuHCKas
onodusnka.

HucrumnHa peanusyercs Ha 4 kypce, 7 U 8 ceMmecTpax, SBISETCA
00s13aTEeIbHON TUCIIUILIINHOM.

[Ipu paspabotke paboueil mporpamMMmbl y4eOHOH AMCHMILIMHBI HCIOJIb30BAHBI
@denepanabHbIi  TOCYIapCTBEHHBIM  00pa30BaTENIbHBIA  CTaHIAPT  BBICIIETO
oOpazoBanust  mo cneuuambHocTH  32.05.02 «Meaununckas Ouoduznukay,
y49eOHBI TIUIaH TOJATOTOBKHM CIIEUATUCTOB 10 crneruanbHocTH  32.05.02
«MenauruHckas 0nou3nKay.

OO6m1ast TPy10EMKOCTh OCBOCHHS JUCHUILIMHBI COCTABIISECT 5 3a4ETHBIC €IUHUIIBI,
180 yacoB. YueOHBIM IJIAHOM MPEAYCMOTPEHBI 36 4acoB JIEKIUH, JabopaTOpHbIC
3aHsTHs (72 yaca) M camocTosiTeNbHast paboTa cTyeHTa (45 4acoB).

BripaboTka y CTy/I€HTOB OCO3HAHHOI'O MOHMMAaHUsSl BKJIaJa MOJICKYJSPHOU
OMOJIOTUN B 3/I0POBbE YENOBEKA, B IIUPOKUN KPYr MOJIEKYJ M MOJEKYJISIPHBIX
MEXaHHU3MOB: aKTyaJIbHBIX ISl MEAUIMHCKUX OWOXMMHUKOB, a TaKXke TOW, C
KaXIbIM TOJOM BCE YBEIMYUBAIOUIEHCS POJU, KOTOPYIO HAYMHAET WIrpaTh
MOJIEKYJISIpHAsi OMOJIOTHSI B METUIIMHE.

OcCOoOEHHOCTPIO B TIOCTPOCHMM U COAEpPKaHUU  Kypca  SIBISETCS
O3HAKOMJICHUE C METOJ]aMU MOJIEKYJISIPHON OMOJIOTHH, TOCTETIEHHO HO HEYKJIOHHO
BXOJSIIMMHU B perepTyap Bpadeil JJisi TUarHOCTUKU U JICUCHUS! U BO3MOKHOCTSIMH,
KOTOPBIE OTKPBIBAIOTCS JJISI MEIUIIMHCKONW HAayKH B CBSI3M CO CTPEMUTEIbHBIM
pa3BUTHEM TEXHOJOTUM CBA3aHHBIX C pa3feliaMH MOJICKYJISIPHON OHOJIOTHH.
JlaHHBIN KypC UCIOJIb3YeT HECTAHAPTHBIE UTPOBBIE METOIUKH ISl MPAKTUYECKUX
3aHATHM.

Hucrumnaa «MosekynsgpHass OUOJIOTHS» JIOTHYECKH W COAEPIKATEITHHO
CBSI3aHa C TakKUMU KypcamH, Kak «OOmas u MEIUIMHCKAs TEHETHKaY,
«buoxumus».

[Iporpamma Kypca omnupaercs Ha 0a3oBble 3HAHUSA, MOJYyYEHHbIE



OOyJarOIITMUCS:

- TOTOBHOCTBIO K OIIEHKE PE3YJIbTaTOB JaOOPATOPHBIX, HHCTPYMEHTAILHBIX,
MaTOJIOr0-aHATOMUYECKMX W MHBIX HCCIACJOBAaHUM B IIEISAX paclo3HaBaHUs
COCTOSIHUS WJIA YCTAHOBJICHUS (haKTa HAMMUIWS WK OTCyTCTBUS 3a0oneBanus (I1K-
5);

- TOTOBHOCTBIO K OpraHM3allid M OCYIIECCTBICHUIO NPHUKIATHBIX |
MPAKTUIECKUX MPOCKTOB M MHBIX MEPONPUATHHA MO M3YYCHUIO OMOXUMHUYECKUX H
(U3MOIOTHYECKUX TIPOIIECCOB W SBJICHUH, MPOUCXOASANIMX B KJICTKE 4YeIOBEKa
(IIK-11);

- CHOCOOHOCTBIO K OINpPEIEICHUIO HOBBIX 00JacTed HUCCIeqOBaHUS U
npobiem B cdepe pa3paboTKu OHOXUMHUUYECKHX U (PU3MKO-XMMHUYECKHUX
TexHoJorui B 31paBooxpanenun (I1K-12);

- CIIOCOOHOCTBIO K OpraHU3allMd U MPOBEACHUIO HAYYHBIX HCCIEIOBAHUM,
BKJIIOYAsl BbIOOp 1enu W (QOpMYJIHUPOBKY 3ahad, IUIAHUPOBAHUE, TMOJ00D
aJIeKBaTHBIX METOJ0B, COOp, OOpabOTKy, aHaau3 JaHHBIX W IyOJIHYHOE HX

npeJICTaBICHHUE C yueToM TpeOoBaHui nHpopmMalmonHoi 6e3onacuocTu (ITK-13).

Heabo u3ydeHusi AUCHMILIMHBbI «MoneKysipHas OHOJOTHSY SBISCTCS
dbopMUpOBaHUE Y CTYJACHTOB YIiIyOJICHHOTO TOHHUMAHUS HMCTOKOB, METOIOB M
TEHJICHIIMH B  COBPEMEHHOW  JUCHMUIUIMHE  «MOJICKYJISIpHAsE  OUOJIOTHUS,
KOMIICTEHIIUHM B 00JIACTH BHEAPCHHUS METOJO0B MOJICKYJISIPHOW OMOJIOTHH, a TaKXKe
0a30Bble 3HAHMS B MOJEKYJISIpHOM Ouojoruu, JuOO HEOOXOAUMBIE s
MOCIICIYIOMIEH TMPAKTUYECKOW JESATEIbHOCTH Bpaya, CTAIKUBAIOIIMXCS C
PaCHIUPSIONIMMCS KPyroM 3a00JieBaHUM, B KOTOPBIX HApPYIIEHBI MOJICKYJISIPHBIC
MEXaHHU3MbI KJIETOK OpraHu3Ma, JU0O HCIOJIB3YIOIIUE 3HAHUS MOJEKYJISIPHON
OMOJIOTUH TSI JUATHOCTUKY U/UJIN JICYECHUS.

3agaun AMCIUILIMHBI:

e MpuoOpeTeHUEe CTYJEHTaMH 3HaHUI B 00JIaCTH MOJICKYJIIPHON

6I/IOHOFI/II/I, MOJ'ICI(y.HHpHOﬁ ICHCTUKHU U MCHHHHHCKOﬁ I'CHOMUKU,



CUCTCMHOI'O IPEACTABJICHUA O BJIMSAHUU MOJICKYJISIPHBIX MCXaHU3MOB Ha

310POBLE U ITATOT'CHC3,

e (opmupoBaHHE Y CTyICHTOB MPAKTUUECKUX 3HAHWUM, HABHIKOB H
YMEHUU, MPU3BAHHBIX TOMOYb UM IPUMEHSTH MOAXO/bl MOJIEKYJISIPHON
OMOJIOTHH, TAKUX KaK OIpe/esieHne TeHeTHUECKUX HapyIIeHU! y

MallMEeHTOB;

¢ OBJIAACHHUC 3HAHHAMMU O IICPCIICKTHUBHBIX METOAAX
MOHCKYHHPHOﬁ 6I/IOJ'IOFI/II/I, BBOJHUMBIX B MCAHUIIUHCKYIO IIPAKTUKY B

MHUpE;

e (opmMupoBaHME MOTHUBAIIMU K UCCIETOBAHUSIM CBS3aHHBIM C
T€HOMUKOU, TPAHCKPUIITOMUKOM, SIIMT€HETUKON, TPOTEOMUKON 1

MeTa00IOMHUKOH ;

e oO0ydeHHE CTYyICHTOB Oa30BBIM METOJIaM Pa0OThI C
MOJIEKYJIIPHOM HH(pOpMaIIME B KOHTEKCTE 3/TOPOBbsS U MMaTOreHe3a

YCJIOBCKA,

¢ (opmMupoBaHNE HABBIKOB U3YUCHUSI HAYUYHOU JIUTEPATYPHI U

Oo(HUIIHATIBHBIX CTATUCTHYECKUX 0030pPOB.

B pesynprare wu3ydyeHHsT JaHHOM JUCUMIUIMHBL Yy  OOydYaromuxcs
dbopmupyroTCA cneAyomue  OOMEKyIbTYpHbIE W 00menpodeccuoHaNbHbIC

KOMIETEHIIUU (3JIEMEHTHI KOMITETEHITUMN):

Koa u Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIHUU
dpopmyaupoBka
KOMIIeTeHIIUH
OIIK-7 Meponpustus, BBOJMMBIC B

MOCJIEIHUE TOJIbI B 3/I[paBOOXpAaHEHUE B

SKOHOMHUYECKH  Pa3BUTBIX  CTpaHax
MOp(}HoDYHKITMOHATIBHBIX Suact MHUpa, IO TPOTHO3UPOBAHUIO 370POBBA,
JMarHOCTUKE W JIEYCHUIO, CBSA3AHHBIE C
MOJIEKYJISIPHOM TE€HETUKOU 151

CITOCOOHOCTBHIO K OIICHKE

(bU3UOTOTUYECKUX




COCTOSIHMH u
ITaTOJIOTHYCCKHUX
MPOIIECCOB B OPTraHHU3MeE
YeJ0BEKa ISl PEIICHUA
npodeccuoHaNbHBIX

3aJa4

FEHOMHKOH U BKJIIOUAIOIIHE B ce0s
COBPEMEHHBIE METOBI MOJICKYJISIPHOI
TCHCTHKM W TCHOMHKH (Hampumep,
IIOJJHOTCHOMHBIN aHaJIU3 U 1Ip.)

YMmeer

[lonp30BaThCs COBPEMEHHBIM
000py10BaHUEM u peareHTamy,
UCIIONIB3YEMBbIM B JIaOOpaTopHsiX, B
KOTOpBIX  paboTalOT C TI'E€HOMHOH
uHpoOpMalMel YenoBeKa:  MPOBOIAT
PaHHIOIO JUArHOCTUKY u
IIPENCKA3bIBAIOT PUCKU BO3HUKHOBEHUS
Y pa3BUTHUS FT€HETUUECKUX 3a00JI€BaHUM

Bnaneer

HaBpikamu
KOMILJIEKCa
HaIpaBJICHHBIX Ha
Fe€HETUYECKHUX 3a00JIeBaHUH, 150:¢
PaHHIOKD  JIMAarHOCTUKY,  BBISIBICHHUE
MPUYMH U YCIIOBUM MX BO3HUKHOBCHUS
U pa3BuUTHUs, a Takxke meromamu I[ILIP,
cekBeHnposanus JIHK u mp.

OCYLIECTBICHUS
MEPOIPUATHH,
BBISIBIICHUE

[1K-5: roTOBHOCTBIO K
OIICHKE pPE3yJIbTaTOB
71a00paTOPHBIX,
WHCTPYMEHTAJIbHBIX,
MaTOJIOTOAHATOMUYCCKU
X ¥ UHBIX HUCCIIEIOBAHUM
B IIEJIIX PaCHO3HABAHMS
COCTOSTHUS WITH
(dakTa

17001

YCTaHOBJICHUS
HaJTUYHSI
OTCYTCTBUS 3a00JIeBaHUS

3HaeT

CoBpeMEHHOE COCTOSSHUE HAYYHBIX U
MEIUITMHCKUX TIOJIXOJI0OB M TEHIACHITUU
B Pa3BUTUU COBPEMEHHBIX METOJIOB
MOJICKYJISIpHOM Ouosioruu  (Hampumep,
MOJITHOTCHOMHBIN aHaau3 W Tp.) IS
IPUMEHEHUS B MEUITUHE.

YMmeer

PaboTtath ¢ COBpeMEHHOW Hay4YHOU
JUTEPATYypOd MO MEIWIMHCKOW U
oOIIel MOJEKYJISIpPHONH TEHETUKE W
F€HOMHUKE, a TakXKe DSIJIEKTPOHHBIMU

pecypcamu cetn  «MHTEepHEeT» MO
JAaHHBIM HarpaBiieHusIM. OnpeaensaTh
BO3MOKHOCTh MPUMEHEHUS TEX WIN
WHBIX METOJ0B F'€HOMHON MEIMIIMHBI B
AKTyaJIbHOM IIPAKTUKE

3APaBOOXPAHHUCHUA

Baaneer

CoBpeMeHHbIM  00Opy/JOBaHUEM U




pearcHTamu, UCIIOJIb3yEeMbIMHU B
7a00paTopusAx, HMCKIOIIHMX JEJI0 ¢
MOJICKYJIIPHBIM aHAJIU30M:  ITPOBOJISAT
PaHHIOIO JTUArHOCTHKY U
IIPEICKa3bIBAIOT PUCKA BO3HUKHOBCHHS
3a001eBaHu B CBSI3H c

MOJIEKYJISIPHBIMU HApYIICHUSIMU

IIK-4: TOTOBHOCTBIO K
MIPOBEJICHUIO
Ja00paTOPHBIX M HWHBIX
HUCCIICIOBAHUN B IIEIAX

pacno3HaBaHUs
COCTOSIHUS WIH
YCTaHOBJICHUS dakTa
HaJTUIHS WITH

OTCYTCTBHUA 3a00J1eBaHU

3HaeT

Kak IPOBOJIUTD 0a3oBbie
OMOXMMHYECKHE TECThI (aHAIU3 KPOBH,
CIIOHBI W TIp.) C HCHOJIb30BAHHEM
YeJI0BEYECKUX KJIETOK U
OMOJIOTUYECKUX KUIKOCTEH.

YmMmeer

OnpenensaTs LEJIECO000PA3HOCTh
POBEICHUS] TEHETUYECKOr0 aHallh3a U
F€HOMHOW Tepanmuu B TE€X WM HHBIX
ClIy4asix BpaueOHOM MPaKTHKHU.

Braneer

[[lupokumM HAY4YHBIM KpPYro30poM,
OXBAaTHIBAIOIIUM COBPEMEHHOE
COCTOSIHUE W TEHACHUHMU B PAa3BUTUU
MOJIEKYJISIPHOM TCHETHUKH,
TEHETUYECKOU JUAarHOCTUKH 151
FEHOMHOM Tepanuu. HaBpikamu s
OpraHu3aluu JAArHOCTUYECKUX
MEPOIPUATUN B KJIMHAYECKOU
1abopaTopuu: TJe IMOCTaBlieHa 3ajada
B3ATh HAa BOOPYXEHHE T'C€HETUYECKUU
aHaJIN3.




|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
(36 gyacos)

Paznen 1. Beedenue ¢ monekynapuyrw ouonocuto. Cmpykmypnas uepapxus u
MONEKYNAPHAA OP2AHUZAUUA KITEMKU.

IInan nexyuti:

1. Benenue. Mctoprsi BOBHUKHOBEHHS M PA3BUTHUSL MOJIEKYJISIPHOM OUOIOTHH.

2.MeTobl MOJIEKYJIAPHON OMOTIOTUU

2. Knetku npokapuoT M 3YKapHOT: IJIaH CTPOCHMS, KOMIApTMEHTaIU3aIus,
ABOJIIOIIMOHHAS JUHAMUKA.

3.MonekynsapHas CTpYKTypa U JHHAMHUKA OCITKOB.

4 MonexynsipHasi Opranu3aius HyKJI€HHOBBIX KUCIIOT.

5.MosekysipHble BHUABI JMIHWIOB M UX POJb B OpraHU3alMUd KJIETOUYHBIX
MeMOpaH.

6.CTpyKTypa 1 CBOMCTBA IIIMKOMOJIUMEPOB.

Pa3nea 2. Cmpykmypa u moneKkyaapuas OuHaMuKa KiemouHvlx Memopa.
Ilnan nexyuu:

1. Opranuzaiusi OMOJOTUYECKUX MEMOpaH.

2. TpancnopTHbie PYHKIIUU MEMOpaH.

3. benku, Bxogsmme B cocTtaB Owojiormuecknx memOpaH. Kmaccudukamms
MEMOpaHHBIX OEJIKOB TO TMOJOXKEHUIO OTHOCHUTENIBHO JUMUAHOTO OUCIIOS.
CnocoObl 3akperuieHus: 0enkoB B MemOpaHne. JlatepanbHas W poTalMOHHAs
g dy3us 6eKOB B MEMOpaHe.

4. VYraeroa-coaepiKaniue OHOMOIUMEpPH (TJIIMKOKOHBIOTATHI) B COCTaBe
MeMOpaH: TJIUKONPOTEHHBI W TMPOTECOTVIMKAHBI, TIHKOJUMHILI. OCHOBHBIC
KJIACChl  TJMKO3aMUHOTJIMKAHOB B cocTaBe  opranmsma.  DyHKIUU
YTIEBOCOICPKAIUX TONMUIENTHAOB B OenkoB B opraHusme. CTpykTypa H
(GYHKIIMH TITHKOJIUITH]IOB.

5. TuIbl MEXKIETOYHBIX KOHTAKTOB (M30JUPYIOIINE — MJIOTHBIE COCTMHECHHS,;

3asAKOPUBAIOIIUEC — aArC3MOHHBIC KOHTAKTLI, 1ECMOCOMEI, (bOKaHBHBIe KOHTAaKTHI



" IOJIyACCMOCOMBbI, KOMMYHHUKOINMOHHBIC — IICJICBBIC KOHT&KTLI).

Paznen 3. Cmpykmypa xpomamuna, Mo1eKyaaApHsle MEXAHUIMbL PENTUKAYUU,
penapayuu u pekomounayuu /[HK.
Ilnan nexyuii:

1. Crpykrtypa u  KjaccuuKalusi XpPOMOCOM. DyXpoMaTUH H
rerepoxpomatrH. Konupyromas n nekogupyromas JHK.

2. Maxopusie [IHK-cBsizbiBaromue Oenku M UX poJib B OpraHU3aIUU
TPEXMEPHON CTPYKTYpbl XpoMatuHa. ['uctoHOBble Oenku. HeructoHoBbie
OeJIKM XpOMAaTHHA.

3. XpOMOCOMHBIE TEPPUTOPUU U sIEpHBIM MaTtpukc. DyHKIMOHAIBHBIC
aCIIeKThl CTPYKTYpPHOM OpTraHU3allMM XpOMATHHA. OKCIPECCHS TE€HOB U
CTPYKTypa XpOMaTHHa.

4. O6ume npuniunsl permkanun JIHK. Tlpunmun nonumepasHoil nenHoi
peakuuu (I1LIP) u ee 3HaueHue nus MojekyssipHoM Ouosoruu. CTaguu LUKIIA
[THP, cobwrtus [P, npoucxosiue Ha pa3IuyHbIX HUKIAaX. PasHOBUAHOCTH
[TIP. ITpocTpaHCTBEHHO-BpEMEHHAsi OpraHu3alys COOBITUN PEITUKALMH.
Jlmgupyromass u orcratomas 1menu, ¢parmentel Okazaku. OcoOeHHOCTH
pemukanuu  MutoxoHapuanbHeix JIHK. CailiTel Hawana  peruivkaiuu

JUUpYIONIEH 1 oTcTarolen neneit, D-netu.

Paznen 4. Tpanckpunyusn. Pecynayusa skcnpeccuu 2eHoe.

Ilnan nexyuu:

1. IlenTpanbHas 1orMa MOJeKyJsipHOr ononoruu. [lonsitue Tpanckpumnimu. ['eH,
CTPYKTypHasi OpraHu3alusl TeHa, TPAHCKPUOUPYEMbIE U HETPAHCKPUOUpyEeMbIe
PETHOHBI, TPEPBIBUCTAsE CTPYKTYpa reHa (3K30HbI, UHTPOHBI). PoJib MPOMOTOPOB U
KOHCEHCYCHBIX MOCJIEIOBATEIbHOCTE B MEXAHU3ME WHUIIMAIIMU TPAHCKPUIIIUU.
PHK-nouMepaspl MPOKapUOT M IYKAPUOT: CTPYKTYpHbIE W (DYHKIIMOHAJILHBIC
0COOEHHOCTH. YYacThe TpaHCKpUIIMOHHBIX (akropoB (TF) B Mexanusme

HHUIOWAOWH TPaHCKPHUIIIWH. TCpMI/IHaI_II/ISI TPaHCKPHUIILUH.



2. Tloctrpanckpunimonnsie u3Menenuss MPHK osykapuor: kammpoBanwue,
CIUIACHHT, TMOJHUAJCHIIMPOBaHUE. AJIBTEpHATUBHBIA crtaiicuar.  OddexT
nosiokeHus: reHoB. MuaktuBamus X XpoMocomsl milekonuraronmx. OCHOBHbIE
YPOBHH DPETYJISIIUM AKTUBHOCTU T€HOB. AILETWIIMPOBAHME THCTOHOB. OCHOBHBIE
YPOBHH PETYJISALUN aKTUBHOCTH reHoB. MetminpoBanue JIHK, pasHoBuaHOCTH.

3. OCHOBHBIE YPOBHHU PETYJISALIUUA aKTUBHOCTU T'€HOB. [locTTpaHCKpUNIIMOHHBIN
YpPOBEHb  peryiasuuu. Perynsuumss TeHHOM — aKkTMBHOCTH  AKTHBATOPAMM
TpaHckpunuuu. [IpuHIMn kiaccupuKauuu TPAHCKPUILMOHHBIX (PaKTOPOB 10

Bunrenaepy. OcHoBHbie Hanknaccel TF.

Pasznen 5. I'enemuueckuit koo. Mexanuszm mpaunciauyu).
Ilnan nexyuu:

1. OTkpbiTHE, pacmuppoBKa U CBOICTBA T€HETUYECKOTO KOJAA. AJanTopHast
TUIO0TE3a PeaJnu3aliyd FEHETUYECKOTO KOa.

2. Crpykrypa u cBoiictBa TpaHcnopTHeix PHK. Opranmzanus m cOopka
pudOCOM NMPOKAPUOT U FYKAPUOT.

3. Cunre3 u nporeccunr pudocomanpHbix PHK (pPHK). benku pubocom.
CaiiTel akTUBHOrO I1eHTpa pubocoM. Craguu TpaHCISUUHU: WHULUALMA,
JJIOHTalMs, TepMHHaUMA. MexaHusM  (OPMUPOBAHMUS ~ MHHUIIMATOPHOTO
KOMILIEKCa, (PaKTOpbl MHUIMAIIAN TPAHCIAIUK MpokaproT (IF).

4, [TocTTpaHcasiMOHHbBIE Mo auduKanuu OeIKOoB, yIpaBJ€HUE
(YHKIHMOHATBHOM AKTUBHOCTBIO OEIKOB C MOMOUIBIO MOCTTPAHCIALMOHHOTO

IPOIIECCHHTA.

Paznen 6. Iumockenem: apxumexkmypa, mpancnopm u MOAeKYIAPHAS
OUHAMUKA.
Ilnan nexyuti
1. OcHoBHBIE (PUOPUIUISIPHBIE CTPYKTYPHI LIMTOCKENIETa, UX MOJEKYISPHbBIN
coctaB W TKaHecnenupuuHocTtb. Kiaccudukauus, CTpyKTypa U CBOMCTBa

MOJICKYJISIPHBIX MOTOPOB. CBoiicTBa MHO3HWHOB, JUHCHHA M KHHC3HMHA KaK



OCHOBHBIX MOJIEKYJISIPHBIX MOTOPOB KJIETKH. MEXaHOXUMHUUYECKOE COMPSIKEHUE
n aktuH-aktuBUpyemass ATda3Has axkTHUBHOCTH MHO3MHA. Peryssanus
B3aMMOJICUCTBUS AaKTMHA W  MHO3MHA C [OMOIIb0  MHO3UH-ATO-
WHTEPMEINATOB, cabd0e€ U CWIbHOE B3aUMOJACHCTBHE. AKTHUH-CBSI3aHHAS
perymsinus padoThl MBI HA MpUMEpe IUKIIa pabOThl CKEJIETHBIX MOMEPEUYHO-
MOJIOCATBIX MBIIIL] MIEKOMATAKOIIUX.

2. Ponmp Ca2+ u TPOMOHWHOBOTO KOMIUIEKCAa B 3aIlyCKe COKpAICHUS.
Muo3uH-cBsI3aHHAsE PETyJAlMs padOThl MBI HA MPUMEPE IUKIAa padOThI
[IAJIKMX MBI MiIekormuTaommx. Poas Ca2+, kaTbMOyIuHA U €T0 KUHA3hl B
MEXaHHU3ME COKpalleHHUs. AKTUH-0NOCPEIOBaHHAs PETYIALUS PaOOTHI TJIAIKIX
MBI MJIEKONUTAOMUX. OYHKIMOHUPOBAHUE CIIEHUATIM3UPOBAHHBIX TIaJKUX
MBIIIIII YKHBOTHBIX, 00JIaIal0NINEe COCTOSIHHEM 3alMpaTeIbHOro ToHyca (catch
state).

3. MonekynspHble MeXaHu3Mbl MuonaTtuil. WHauBUIyanbHOE pa3BUTHE,
IUTOCKENET U MOp(OreHeTuueCcKue NBUAKEHUA. Posib MeTO10B UIeHTUhUKAITUN
MOJIEKYJIIPHBIX BUOB ITUTOCKEIETHBIX OCNKOB B JIAOOPATOPHOU JNUATHOCTHKHU

TKaHEBOM MPUPOJIbI 37I0KaYECTBEHHBIX HOBOOOPAa30BaHU.

Paznen 7. Mescknemounvie KOMMyHuKayuu, CUZHAIbHbIE RYMU, YRPAGICHUE
penpodykyueii u OuggepenuyuposKoil Kiemox.
IInan nexyuti

1. TloHsiTME KOMMYHHMKAIlMM MEXAy KieTkamMu. KoMMyHHKaTHUBHBIE
npouecchl  Oaktepuid W JOpoxoked. Tumbl M TpUpoAa  CUTHAJNOB,
BOCIPUHUMAEMBIX KJIETKOW. [IoHATHSA cUrHaAn-moparomen KJIETKU U KIETKU-
muiieHu. [loHsTrs muranaa u peuentopa.

2. IlpuHmunel BHYTPUKJIETOYHBIX MEXaHW3MOB TMepefaud  CUTHasa
(BTOpUYHBIE MeECCEHDKEphl U MOJEKyIbl-3dexTopsl). Tumbsl 3¢ HEeKTOpHBIX
MOJIEKYJ U BO3MOXXHBIE pe3yJbTaTbl CUTHaMMHTa. OOmmas kiaccudpukaius
CUTHAJIBHBIX NYT€l B 3aBUCUMOCTH OT YJAJICHHOCTU JIMTAHJa OT KIJETKH,

CEKPETUPYIOIIECH CUTHAIBHYIO MOJIEKYly. KOHTAaKT-3aBUCHMBIM CUTHAIAHT
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(curHAMIMHT Yepe3 MHTErpHuHbl, d3PpuHbl, NOICh cHrHAJIBHBIN TyTh, CUTHAJIMHT
gyepe3 Toll-pemenroper — NFkB nyts). CuUTHaIMHT depe3 CeKpeTHpyeMbIe
MoJieKysbl. CUTHAITMHT TTOCPEACTBOM JIOKAJTBHBIX MEIUATOPOB: IMapaKpHUHOBKIH
(muranger  Hedgehog, BMP wu  gpyrue); ayrokpuHOBEI (Ha mpumepe
ONyXOJIEBBIX KjeTok u Jjwuranna Hedgehog). CurHanuHr mnocpeacTBom
MEANATOPOB, PabOTAOIMX HA 3HAYUTEIHFHOM YIAJICHHWHU OT CEKPEeTUPYEMOM
KJIETKU: HEHPOTPAHCMUTTEPHI, TOPMOHBI.

3. TloBemeHueckne peakIWHM KIETOK B MHUKPOOKPYKCHHUU CHUTHAIBHBIX
mMosiekyn. CUTHaimbHBIE MOJIEKYJIbl Kak MopdoreHsl. Mopdorenernyeckue
nonsi. Bayrpukierounsie penentopsl. NO kak HEWpPOTpaHCMHUTTED U €ro
menieHd. NO Kkak perysisarop cokpalieHus TiaaaKkol MyCKyJIaTypbl COCYI0B.

4. T'uppodoOHbIE BHYTPUKIETOYHBIE JIMTaHAbl (CTEPOUABI M TUPEOUITHBIE
TOPMOHBI, PETUHOUIBI, BUTaMUH D), cemelicTBO saepHbIX perenTopos (nuclear
receptors  superfamily). Bueknerounbie JsiuraHapl. OCHOBHBIC — THIIBI
pElEenTOpPOB,  BOCHPUHUMAIONIMX  BHEKJIETOUHbIe  JuraHabl. CrnocoOsbl
aKTUBAIIMM TIEPEIATYNKOB CUTHAJIA TPU aKTUBAIIMU PEIENTOpa JUTaHIOM.
CriocoObl CONMMKEHNs YYaCTHUKOB CHUTHAIBHOTO MPOIIECCa: POJb KapKacHBIX
oenxos (scaffold proteins) wiu GenkoB amanTepoB, TOKUHI-CANTOB Ha JAPYTHX
KOMIIOHECHTAaX WJIU JIMITUAHBIX padTax.

5.IIpunuun oOpaTHOI cBsi3U B (DYHKIIMOHUPOBAHUM CUTHAJBHBIX myTei. Up-
perymsius 1 down-perynsius. Curnanuar nocpeactsom GPCR — G-protein
coupled receptors. Ctpykrypa GPCR, Bo3MOKHBIC JTUTaH/IbI, OO MEXaHNU3M
aKTUBAIMU U Tiepefaun curnaina. CurHaimpHbIe Mpotecchl, 3amyckaembie GPCR.
G-0enku: CTpyKTypa, OOIIME NPUHIMUIBI (PYHKIIMOHUpOBaHUS. BTopuunbie
MECCEHKEpHI, akTuBUpyeMble G-Oenkamu: aacHWIMNHKIA3a U TAMO,
dbocdomumnaza C, HOHHBIC KaHABI.

6. Pacmeruienne (ochaTUIMUHO3UTONA W KAJBIIMEBBIM CUTHAIMHT. Cxema
nytd. @OyHKIMM Kamblusg B  KIETKE, MEXaHW3M  OCIHUJUTUPYIOLIETO
BBICBOOOKICHUS KaJIbIHs U3 YHI0IIa3MaTUYECKOTO PETUKYIIOMa. MeXaHU3MBbI

BBIBCACHUA HN3 LIUTOIIIIa3MbI N30BITKA KaJIbIIHsI. Curnangusar MMoCpeCaACTBOM
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pPEIEenTOpOB, CBSI3aHHBIX ¢ KuHa3amMu. OCHOBHBIE KIIACCHI PEIENTOPOB,
paboTaINUX TOCPECTBOM B3aMMOICHCTBHS C KHHA3AMHU.

7. Penentopsl Tupo3uH-kuHa3el (RTKS), oOmias cTpykTypa U JUTaHIBI
(paxktopsr  pocta w  o¢ppunb)). Mexanusm  aktmBaiuu  RTKS,
TpaHncayTtodochopunupoBanue. HeratuBHass qomMmuHaHTHas KOHCTpykiusa RTK
KaK METOJAMYECKUM TOAXO0J K U3ydeHHI0 poju peuentopa. SH2 u SH3 gomensr
OeNkoB, MX POJb B CUTHaJIbHOW Moiiekyie Oenka. Ras/MAPK curHaibHBIH
nyTh. 3aBUCUMOCTb PE3YJIbTAaTA IyTH OT BPEMEHH BO3/ICUCTBUS JIMTAH/IA.

8. PemenTopsi, acconMupoBaHHBIE C THPO3WH-KWHA3aMH. VIHTETpUHBI H
CBS3aHHBIC C HMUMH THPO3WH-KHHA3bl. [[UTOKWHOBBIC perenTopsl. Perentops
CEpUH-TPEOHUH KHHa3bl. CUTHAJIbHBIE TYTH, 3aBUCAIIME OT IMPOTEOIH3a
cUrHaJIbHOTO KoMmoHeHTa. CurHanbHbld TyTh NoOtch. CurnanmbHble MMyTH,
3aBUCAIIME OT HWHTUOMPOBAHUS KOMIUIEKCA JIerpajlalldd  JaTEeHTHOIrO
perynstopa renoB. Kanonudueckuit myte Wnt, myts Hedgehog, nyts NFkB.
CurHajapHOE€ TPOTPAMMHPOBAHHE CTBOJIOBBIX  KiIeTOK. CHTHAIMHT U
MOJICKYJIIPHBIE ~ MEXaHW3Mbl  amonTo3a.  MOJIEKYJIIpHbIE  MEXaHU3MbI

KaHIOCPOICHE3A.

1. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOM YACTH
KYPCA

Odopmiienue 1a00paTopHOii padoTHI.

[Ipu BbIMONIHEHUM J1TAOOPATOPHBIX pPabOT HEOOXOAUMO BCE  3alUCU
TIPOU3BOINTH B CIICTYIOIIEM TTOPSIIKE.

1. Ilpunuun metoja.
2. Ob6opynoBaHue.
3. Tlocyna.
4. PeakTuBsl.
3)

[IpuroroBienue pabourx pacTBOPOB.
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6. Tloctpoenue kanmnOpoOBOUYHOTO TpaduKa.
7.  Xop onpeneneHus.
8. Merop pacuera.
9. BeBomsL

Takoit mopsimok odopmieHus pabOT MO3BOJSET CTYyACHTaM, MOHSB CYTh
METO0/1a, pa300paThCsi B MEXaHU3ME KaueCTBEHHOM peakIuu, OMHCAaHHOU B pa3jere
«[Ipunmun meroaa». Pazaenst 2-5 mpuBOAATCS AJsl TOTO, YTOOBI JTaOOPAHTHI MOTJIH
MOJATOTOBUTH, & CTYJEHTHI 3HATh, KAKUE MPUOOPHI, MOCY/Ia PEAKTUBBI U pabouue
pacTBOphl HEOOXOAMMBI JJisi BBINOJHEHUS JAaHHOM JabOpaToOpHON pabOTHL
Paboune pacTBOpbl TOTOBATCS, Kak oOmucaHo B pazzaene «lIpurorosienue
pactBopoB». Paznensl 6-9 MCHonb3yrOTCS CTYyIEHTAMHM YK€ INPU BBIIOJHEHUN
pabot. JlaGopatopHass pa0oTa CUYMTAETCS BBINOJHEHHOM TOJBKO MOCIE
oopmiieHusT BBIBOJIOB 1O pabOTe, KOTOpPBIE JOJKHBI COAEpkKaTb OCHOBHBIE
pe3ysbTaThl  MCCIEAOBAHMN, ONHMCAaHME HAOMIOAAEMBIX  HM3MEHEHUH mpu

BBIIIOJIHCHHH SKCIICPUMCHTA U KpaTKI/Iﬁ aHaJIW3 MMOJIYUYCHHBIX JaHHBIX.
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Ilepeyennb 1a00paTOPHBIX padoT

72 yaca

Jlabopatopnass padora Nel. O0mass Teopusi padoThbl ¢ HYKJIEHHOBBIMHU
KHCJI0TAMM U aHAJIN3Aa JKcnpeccuu reHoB (14).

Llenv pabomer: O3HAKOMUTBCA C TEOPETHUYECKUMHU OCHOBAaMH pPalOTHI C
HYKJIEMHOBBIMU KHCJIOTAMHU U aHAJIN3a SKCIIPECCUU T'€HOB.

3aoayu:

1. OcBoUTH TEOPETHUECKHME OCHOBBI METOJOB BBIACICHUS, OYUCTKH U
paszeneHuss HyKJIEHMHOBBIX KHACIIOT

2. OCBOUTH TEOPETUYECKHUE OCHOBBI JIOCTABKM T€HETHUYECKHX KOHCTPYKIIMHA B
KJIETKH

3. O3HAaKOMUTHCS C OCHOBHBIMU MCTOAAaMHU aHaJIN3a SKCIIPCCCUU I'CHOB

JlaGopaTopnas padora Ne2. O4yucTKa M OCaKIeHNe HYKJIEMHOBBIX KHUCJIOT.
IMomumepa3Has nenHas peakuus. I'eab-djekrpodopes.

Llenv  pabomul: BpINOTHUTH  y4eOHO-3KCHEPUMEHTAIbHYIO  paboTy MO0
BBISIBJICHUIO KAUECTBEHHBIX M KOJUYECTBEHHBIX XAapAaKTEPUCTUK IMPENapaToB
HYKJIEUHOBBIX KHUCJIOT.

3aoauu:

1. BeIOMHUTE ynajieHHWe O€JNKOB ¢ TOMOIIBI0  AKCTPAKIMM  BOJHBIX
PaCTBOPOBHYKJIEMHOBBIX KUCIOT (PEHOJIOM U (KJTH) XJIOPOPOPMOM.

2. Bemonnuth konnentpuponanue JJHK ocaxaenuem ataHomoMm.
Ocanoxk JIHK, oOpasyrommuiics npu HU3koi Temmneparype (-200C uiu Hike)
B MPHUCYTCTBUE YMEPEHHOW KOHIUEHTPAllMM MOHOBAJEHTHBIX KAaTHOHOB,
coOpaTh IIEHTpUPYrupoBaHUEM.

3. PactBopuTh B Oydepe, 10BOJIs 10 KeTaeMOoil KOHIIEHTPALIUH.

4. Beimonuuts pasnaenenve HykienHoBeiX kucior (JHK wu PHK) B

AIEKTPUYECKOM I0JI€ MPU MOMOIIU METOAA Telb-3JeKTpodopesa.
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5. IlocTaBuTe  mMOJMMEpPa3HYH  LENHYK  pEeaKkuuio ¢ [OpaiMepamu

(IOHKUPYIOMHUMH TEJIEBON YIaCTOK MOJICKYJIBI

Jlabopatopnass paGora Ne3. Tpanchpopmauuss IYKAPHUOTHYECKHUX H
NMPOKAPHOTHYECKHUX CHCTEM IIA3MUIHBIMH BEKTOPaMHU.

Llenv  pabomwvi: TpaHchopMHUpOBaTH IpenapaTbl KOMIETCHTHBIX KJICTOK
OaKTepuil U TUHUIO YYKAPUOTHIECCKUX KJIETOK IIA3MHUIHBIMUA BEKTOpaMU
3aoauu:

1. TIpUroToBUTH CYCNEH3UIO KOMIIETEHTHBIX KJIETOK OAKTEpPUl M CYCHEH3UIO
AYKAPUOTUYECKUX KIETOK
2. IlpousBectu TpaHCHOPMALIUIO KIETOK METOJIOM JIEKTPOMOPALIUU

3. KynpTuBHpOBaTH KJIETKM B MPUCYTCTBUH MUTATENBHBIX CPEJl

JlaGopaTtopnasi padora Ned. Cenexkuuss 1 0T00p TpaHCGHOPMHPOBAHHBIX
KJIOHOB.

Llenv pabomwvi: BbIMOIHUTE OTOOP KIETOK ¢ (YHKIIMOHAIBHO AaKTUBHOMN
IJ1a3MHUI0H1
3aoauu:

1. TlpurotoButh cpeay C nA00aBIECHUEM AaHTUOMOTHMKA [IJISI  CEJICKIIUU
TpaHC(HOPMHUPOBAHHBIX KIETOK

2. TIpuroToBUTH YUCTHIC KYJIbTYPHI TPAHC(HOPMUPOBAHHBIX KIETOK

JlabopaTtopnass paGora NeS. beakoBbiii 3sekTpodope3 NPOAYKTOB
IKCIPECCHH.

Llenv pabomur: TlpousBecTu 3aeKTpO(OPETUUYECKOE paslielieHne OeTKOBBIX
MOJICKYJT B TIOJTMAKPHIIAMHTHOM TeJIe
3aoauu:

1. TIpuroToBUTH PACTBOPHI MOJIMAKPUIAMHUIHOTO Tejsl U coOpaTh Kamepy s
MPOBECHUS reb-3eKTpodopesa no Mmeroay Jlrmmu

2. TlpoaHanu3upoBaTh MOJICKYJISIPHBIE MACChl PA3/ICIICHHBIX OCITKOB
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JlabopaTtopHasi pa6oTa Ne6. BuzyanbHbIil aHAJIU3 NPOAYKTOB IKCIIPECCHH.

Llenv pabomei: BBIABUTH 3KCHOPECCHUIO PEMOPTEPHBIX TEHOB B COCTaBe
IUTa3MUIHOTO BEKTOPA € TIOMOIIbIO (JIIyOpPECIIEHTHOIO MUKPOCKOIIA

3aoauu:

1. TIpousBecTn Ka4eCTBEHHYIO OIICHKY (hTyOpECIICHITIN
2. BBIYMCIUTD OTHOIIEHHE KJIETOK HECYIUX (IyOPECUEHTHBIM CHUTHAN K

KJIETKaM O€3 curualia

Jlabopatopunass padora Ne7. Xpomarorpaduuyasi O04YHMCTKA NPOAYKTOB
IKCIPECCHH IIA3MHUIHOI0 BEKTOpa.

Llenv pabomoel: BeIMOJHUTE XpoMmaTorpaduio TOTaIBLHOTO Ipenapara OENKOB,
BBIJICIICHHBIX M3 KJICTOYHOMN CYCIICH3UU
3aoauu:

1. TIpou3BecTH 3KCTPAKLHUIO OEIKOB U3 KIETOYHOU CYCIIEH3UH
2. Pa3znenuth mOMyYEHHBIM mpenapaT OENKOB € MOMOIIBI0 HOHOOOMEHHOM

xpomarorpaduu

JlaGopaTopHasi padora Ne§. OcHOBBI Macc-CIEKTPOMETPHH.

Llenv pabomwvi: O3HAKOMHUTBCS C TPUHIMIIAMH MAacC-CIIEKTPOMETPUIECKOTO
aHanu3a OEJIKOBBIX MOJIEKYJI
3aoauu:

1. M3y4uTh TEOpETUYECKHUE OCHOBBI MACC-CIIEKTPOMETPUHI
2. O3HAaKOMHUTBHCSA C OCHOBHBIMHU HAIIPABJICHUSMH MCCIEIOBAHUN B KOTOPHIX

IMPUMCHAIOT MaCC-CIICKTPOMCTPHUIO
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06y‘IaIOHII/IXCH 110 JUCHHIIIIMHC ((MOHCKYJIHPH&H OHOJIOT S MpeaAcCTaBjJICHO B

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

VY4ueOHO-METOAUYECKOE

[Tpunoxxenuu 1 u BKItOYaeT B ceOs:

oOecrieueHue

CaMOCTOATENHLHON

- HJ'IaH-l“pa(bHK BBITIOJIHEHMS CAMOCTOSITEIbHOM pa6OTBI 110 ANCHUIIIINHC,

— XapaKTEePUCTHUKY 3aJIaHUM JUIsl CAMOCTOSATEIBHON paboThl 00y4arOIIUXCSl U

MCTOJUYCCKHC PCKOMCHAAIWH 110 UX BBIIIOJIHCHHIO,

— TpeboBaHUs

K MpEaCTaBJICHUIO

CaMOCTOSITEJIbHOM pa6OTBI;

0pOpPMIICHUIO  PE3YJIhTATOB

— KPHUTCPHUHU OLCHKHU BBIIIOJIHCHHUA CaMOCTOSITEJIbHOM pa60T1>1.

IV. KOHTPOJIb TOCTU/KEHUS LEJEN KYPCA

Ne | Kontpomupyemsie OueHouHbIE CpesICTBA -
n/n | Moxaynu/ pasnuenst / Konpt u aTanst HAaUMEHOBAaHUE
TEMBbI TUCITUTUTHHBI (dhopMupoBaHHS TEKYIIHH MIPOMEKYTOYHAS
KOMITETEHITHIA KOHTPOJIb aTTecTaus
1 | Pazgen 1. IIK-5 3HaeT, ymeer, | Pemenue 3auer
1IK-13 BIIa/IeET 3amad, Bompoc 1 -8
TIK-11 TECTUPOBAHUE
[K-12
pedepat unmn
MIPE3EHTITUS
2 Pasznen 2. T1K-5 3HaeT, ymeer, | Pemenue 3auer
I1K-13 BJIAJCET 3ajad, Bompoc 9-16
[K-11 TECTUPOBAHUE
I1K-12 pedepar  umm
MIPE3EHTIUS
3 | Pa3men 3. IIK-5 3Haet, ymeer, | Pemenue 3auer
[1K-13 BIIAJICET 3aj1ad4, Bompoc 17-24
[K-11 TECTUPOBAHUE
I1K-12 pedepar uam
TIPE3SHTIIHS
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4 | Paznmen 4. IIK-5 3Haet, ymeer, | Pemenue 3auer
I1K-13 BIIAJICeT 3aza4,
IK-11 TecTnposanue | BOTPOC 25-32
I1K-12 pedepar  umm
MIPE3CHTIUS
5 | Pazmen 5. IIK-5 3Haet, ymeer, | Pemienue 3auyer
T1IK-13 BIIQJICET 3ajJa4, BOHpOC 32-40
IK-11 TECTUPOBAHUE
I1K-12 pedepar  umm
MIPE3EHTITUS
6 | Pa3men 6. I1K-5 3naer, ymeer, | Pemenue 3auer
I1K-13 BJIAJICET 3ajad, Bompoc 40 - 82
I1K-11 TECTUPOBAaHUE
[1K-12 pedepar wiu
MPE3CHTLHS
7 | Pasmen 7. IIK-5 3naer, ymeer, | Pemenue 3auer
T1K-13 BIaJIceT 3aja4, BOHpOC 49 - 56
[IK-11 TECTUPOBaHUE
I1K-12 pedepar  wmm
IPE3CHTIIHS

KonTponbHblE W METOOWYECKHME MAaTepualbl, a TAaKXKE KpPUTEPUU U
MoKa3aTesid, HEOOXOJUMbIE i1 OLEHKA 3HAaHWUM, YMEHHWH, HaBBIKOB U
XapaKTepU3YIOIIue dTarbl (HOPMUPOBAHMUS KOMIIETCHIIMH B MPOIECCE OCBOCHUS

o0OpazoBaTeILHON TpOrpaMMBbl MpecTaBieHbl B [Ipunoxenun 2.

V. CIIUCOK YYEBHOM JIUTEPATYPbI H UH®OPMAIIMOHHO-
METOANYECKOE OBECIHEYUEHHUE AUCHUIIJINHBI
OcHoBHas JMTEpaTrypa
(onexmponnwvie u newammvie uz0anus)
1. Ans6eptc b. u ap. MonekynapHas Ouoyiorusi KIeTKu: B 3 ToMax, 2-¢ u3a. M.:
Mup, 1994. (na xadenpe)
2. 3aBap3uH A.A., Xapaszoa A.Jl., Momuteun M.H. buonorust ximerku: oOras

nuronorus. C-116: U3a-so CIIOI'Y, 1992. 320 c. (Ha kadeape)
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. Knerounsie TexHomoruu nisi pereHepatuBHOM memuiuHbl / mon pexa. [.IL
[Tunaesa, M.C. bormanosoii, A.M. KonbsroBoit. CI10.: U3a-Bo IlonutexH. YH-
ta, 2011. 333 c. (Ha xkadenpe)

. Mywxambapos H.H., Ky3ueyos C.JI. Monexynsipaast ouonorusi. M.: MUA,
2007, 536 c. (na xadenpe)

. arpymes JI.LHU. Dkcnpeccus renoB. M.: Hayka, 2000. 527 c. (Ha xadenpe)

. [unaes I'.I1. u np. Knerounas 6uorexnonorus: y4. mocoodue. CII0.: U3a-Bo
[TonurexH. YH-Ta, 2012. 206 c. (Ha xadenpe)

. Ilomos b.B. Beaenue B kiieTouHyr0 OMOIOTHIO CTBOJOBBIX KieTok. C-116.:
CrnerJlut, 2010. 319 c. (na kadenpe)

. IItamuae M. Ilepexmouenue reHoB. M.:Mup, 1989. 160 c. (1a kadeape)

. Cunrep M., bepr I1. I'ensl u reHombl: B 2 Tomax. M.: Mup, 1998. (na kadeape,

B OHMOIMOTEKE)

10.Yenmos 1O.C. LuTomorus ¢ aeMeHTaMu HEJUTIOISIPHON maTtojorun. M: ...,

2010. (na xadenpe)

11.V5i T. ®uszndeckue 0CHOBBI MOJIEKYJISIPHOUN OMOJIOTHH. J{oNronpyIHbIM:

Nzpnart. Jlom «MuTennext», 2010. 368 c. (Ha kadeape, B OUOINOTEKE)
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JlonoJiHUTEIbHAS JIUTEPATypa

. buoxumus. [lepunonnueckuii xxypuaan MAUK. ITocaeauue 10 ner.
(bubmoTeka)

. Honaya A.K. (pen.) Kiierounast penpoayKius 1 mpouecchl
nuddepenuuponku. JI.: Hayka, 1990. (na kadenpe, B OubanoTeke)

. HUcaepa B.B. Knetku B moporenese.M.: Hayka, 1994. (na xadenpe, B
OubIMOoTEeKE)

. Monexynsapnas 6uonorus. [lepuoguaeckuii xxypuan MAUK. IMocnegnue 10
net. (bubnuoTeka)

. Onrorenes. [lepnoanueckuii xxypnan MAUK. ITocnegnue 10 ner.
(bubnmoTeka)

. ITonesoii B.B., CanamartoBa T.C. J)KuBoe cocTosiHHE KJIETKH U OHOJIOTHS
crapenus. CI16: uzn. CII6 y-ta, 2004. (Ha xadenpe)

. CrenanoB B.M. MonekynspHast 6uonorus. CTpyktypa u pyHKIIUHU OEITKOB:
VYueb. niis 6uon. cner. By3oB / [lox pen. A.C. Cnupuna. M.: Beicur. k.,
1996. 335c. (na xadenpe, B OUOINOTEKE)

. @épur O. CTpykTypa U MexaHu3M aectBus pepmenToB. M.: Mup, 1980.
432c. (na xadenpe, B OUOIMOTEKE)

. ®unkensitelid A.B., IItuubin O.b. ®uszuka 6enka: Kypc nekiuii ¢
LIBETHBIMHU U CTEPEOCKONMMYECKUMU WIUTIOCTPALIUSIMU U 3a1auaMu. 3-€ U3f.,

uctp. u gomn. M.: K1V, 2005. 456c¢. 32c. wi. (Ha kadenpe, B OUOIMOTEKE)

10.I{utomorus. Ilepmommueckuii xypunan MAUK. Tlocmemnue 10 mer.(B

OubIIMoTEeKE)

11.9mmuot B., Dmmumot JI. buoxumust u mosnekynspHas Ouonorus. M.: Uzm.

HUWU Buomenxum PAMH. 2000. (ma xadeape, B OnbaroTEKE)

12.Alberts B., Johnson A., Lewis J., Raff M., Roberts K., Walter P. Molecular

Biology of the Cell. 5™ ed. NY: Garland Science, 2008. 1358pp. (na

kadezape, B OMOIHOTEKE)
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13.Lesk A.M. Introduction to Bioinformatics. 3" ed. Oxford Univ. Press, 2008.
482pp. (na xadenpe, B OMOIHMOTEKE)

14.Phillips R., Kondev J., Theriot J. Physical Biology of the Cell. NY: Garland
Science, 2009. 807. (ma xadenpe)

15.Voet D., Voet J. Biochemistry. 2" and 3"eds. NY: John Wiley and Sons,
1995 and 2004. (ua xadeape)

16.Voet D., Voet J. G., Pratt C. M. Fundamentals of Biochemistry. 2" ed. 2004.
(na xadempe)

17.Watson J. D., T. A., Bell S. P., Gann A., Levine M., Losick R. Molecular
Biology of the Gene . 6th ed. 2007. (1a xadenpe)

18. Cell. Mexxaynapoanslit Hayunsiid xkypHan u3a-sa Cell Press. [Tocnennue 10
net. (budmmorexka UbM)

DJIeKTPOHHBbIE HH(OPMAIHOHHBIE 00Pa30BaTe/bHbIC PeCypChl

l.HammonaneHbeiii  1meHTp  OWoTexHosoruueckoi — umHopmanmu — CHIA

www.ncbi.nlm.nih.gov/ .

2. www.ebi.ac.uk/ EBponeiickuit ”HCTHTYT OMOMH(POPMATHKH.

3.www.molbiol.ru NudopmannoHHbIH IPOEKT NOJITICPKUBAEMBIIA

PYCCKOSI3BIYHBIM OUOJIOTUYECKUM COOOIIECTBOM.

4. www.membrana.ru/ Hay4Ho-TONMyJISPHBIA HHTEPHET-TOPTAIL.
5. XKumynes N.®. Obwas u monexynsapuas cenemuxa Pdf-sepcust yueOHuMKa —

url: http://www.nsu.ru/education/biology/genetics/

6.Konmecuukosa T.JI. TlonOopka muTepaTypsl JJisi CAMOCTOSITEIbHOTO YTCHUS U

BBINIOJIHEHUS noMalnHuX 3ananuii: http://engrailed.narod.ru/molbiol/ .

Ilepeyenb HHPOPMAITMOHHBIX TEXHOJOTH  MPOTrPAMMHOI0 00ecreYeHnst
[Ipu ocymectBieHnn 00pa30BaTEIBLHOrO Ipoliecca MO AUCIUIUIMHE
UCIIOJIB3YETCsl  O0Iee MPOrpaMMHOE OOECIeYeHUE KOMITBIOTEPHBIX YUeOHBIX

kiaccoB (Windows XP, Microsoft Office u np.).
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VI. METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO
JANCIUITJIMHBI

Teopetnyeckass  4acTh  JUCHMIUIMHBL  «MoJiekynsipHass ~ OMOJOTHS»
pacKpbIBaETCA Ha JEKIHOHHBIX 3aHSATHUSAX, TaK KAaK JIEKLIHS SBISETCS OCHOBHOM
dbopmoii  o0yueHus, TAe TMpernojiaBaTeyieM Jal0TCsl OCHOBHBIC — MOHATHUS
JTUACIUILIVHBL.

[TocnenoBaTENbHOCTh W3JIOKEHHS Marepuaja Ha JEKIMOHHBIX 3aHSATHUSX,
HampaBjieHa Ha (HOPMHUPOBAHHWE Yy CTYACHTOB OPHUEHTUPOBOYHOW OCHOBBI IS
MOCJIEYIOUIEr0 YCBOCHUS MaTepHalia IpU CaMOCTOSATEIbHOM padoTe.

Ha mpakTudeckux 3aHSITUSX B XOJ€ JAUCKYCCHUM HAa CEMHUHAPCKHUX 3aHSTHUSX,
npu oOCyX)JeHuu pedepaToB U HA 3aHATUSIX C IPUMEHEHUEM METOJ0B aKTHBHOI'O
OOy4eHHsI CTYJEHTBl ydYaTcs aHaJIU3UpOBaTh W MPOTHO3UPOBATH Pa3BUTHE
MEUITMHCKON HAYKHU, PACKPBIBAIOT €€ HAYYHBIE U COIUATbHBIC TPOOIEMBI.

[IpakTdeckue 3aHATHS Kypca MPOBOJATCS IO BCEM paszjenam yd4eOHOM
nporpammbl. [IpakTuyeckrue paboThl HaNpaBiIeHbl HA POPMUPOBAHUE Y CTYICHTOB
HABBIKOB CAMOCTOSITEILHOM HMCCIIEIOBATENbCKOM paboThl. B xome mpakThyeckux
3aHATUN CTYJIEHT BBINOJHAECT KOMIUJIEKC 3aJaHHMM, IO3BOJSIIOIINN 3aKPENUTh
JEKUUOHHBIM MaTepuan MO0 M3y4aeMOM TEeMe€, MOJYYUTh OCHOBHBIE HABBIKH B
00JIacTU MOJIEKYJISIPHONH TEHETUKH, TE€HETUYECKOW WH)XXCHEPUU, TEHOMHUKU U
F€HHOM Tepalmuu B COBPEMEHHON MeAulrHE. AKTHUBHOMY 3aKpPEIUICHUIO
TEOPETUYECKUX 3HAHUM CIOCOOCTBYET OOCYXIEHUE NPOOJIEMHBIX aCHEKTOB
JUCHUIUIMHBL B JOPME CEMUHApa U 3aHITUN C TPUMEHEHHEM METOJO0B aKTUBHOTO
obyuenus (MAO). IIpu 3TOM NPOUCXOJUT Pa3BUTHE HABBIKOB CAMOCTOSITEIBHOM
HCCIIEIOBATENbCKOM JEATEIbHOCTA B Mpoliecce paboThl ¢ HAyYHOU JUTEpaTypoH,
NEePUOIMYECKUMH  U3AaHUSAMHU, (POPMHUPOBAHWE YMEHHUS apryMEHTHPOBAHHO
OTCTaWBaTh CBOK TOYKY 3PEHHs, CIyLIaTh JPYTUX, OTBEYATh HA BOIPOCHI, BECTU
JIACKYCCHIO.

[Ipu Hammcanmu pedepaToB PEKOMEHIYETCS CaMOCTOSITENHHO HAWTH

auTepaTtypy kK Hemy. B pedepare packpbiBaeTcs cojJepkKaHUE HCCIIeayeMon
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npoOsieMbl. Pabota Hax pedepaToM momMoraeT yriayOUTh MOHUMAHUE OTACIHHBIX
BOIIPOCOB Kypca, (GOpMHUPOBATh M OTCTAUBATh CBOIO TOUYKY 3pEHUS, IPHOOpETATh U
COBEpPILICHCTBOBATh HABBIKM CAMOCTOSTCIILHOM TBOPYECKOW pabOThI, BECTH
aKTUBHYIO ITO3HABATEIHHYIO padoTy.

OCHOBHBIE BHUJBl CaMOCTOSTEIHHONW pabOTBI CTYACHTOB — 3TO paboTa ¢
JMTEPATyPHBIMA MCTOYHUKAMHU M METOJUYCCKUMHU PEKOMEHIAIMSIMU, UHTCPHET—
pecypcamu st Oonee TIyOOKOTO O3HAKOMIICHHUS C OTACIBHBIMU MpoOJIeMaMu
pa3BUTHS MEIUIMHBL. Pe3ynbraThl paboThl 0GOPMIISIOTCS B BUIC pedepaToB MM
JIOKJIQJIOB € TOCTEeNyrImuM oOcykaeHneM. TeMbl pedeparoB COOTBETCTBYIOT
OCHOBHBIM pasziesiaM Kypca.

JIs  TpoBeNeHUsT TEKYIIero KOHTPOJS W TPOMEXKYTOYHOW aTTecTaIuu

IPOBOJSATCS YCTHBIE ONIPOCHI, KOHTPOJIbHBIE ICCE.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JTUCHUATIIMHBI

OcBoenune gucuuIiiiHbl  «MonekymsipHas OWOJOTUS» — MpeAnojaraet
UCIIOJIb30BAHUE  CIIEIYIOUIETO0  MaTepUAIbHO-TEXHUYECKOT0  OOecredyeHus:
MynpTUMEIUITHON ayIUTOPUH, OCHAILIECHHOM HIMPOKOIIOJIOCHBIM JIOCTYIIOM B CETh
uHtepHeT. KommnberoTepHoro kinacca. Bce KOMIbIOTEpbl NOAKIIOYEHBI K
KOPIIOPAaTUBHOU KOMITbIOTEPHOU ceTth JIBDY u HaxonsATcs B €e1MHOM JOMEHE.

J1J1s1 BEIIOJTHEHHS CAMOCTOSTEILHOM PaOOTHI CTYACHTHI B )KHIIBIX KOPITyCcax
JIB®Y ob6ecneuersr Wi-Fi.
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Ipuioxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepaIbHbII YHUBEPCUTED)
(ABDY)

IMKOJIA BUOMEJUIINHBI

YUEBHO-METOJINYECKOE OBECIHHEYEHUE CAMOCTOSTEJIBHOU
PABOTbBI OBYUAIOHIUXCSI
no gucuuiuviue «MoviekyjasipHast OMoJI0rusi»
CnennajabHocth 30.05.01 «MeaumuHCKas OHOXUMMUSI»)

®opMa NOATOTOBKHU OYHAS

BaaauBocTok
2017
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PedepupoBanne yueOHOH M HAYYHOH JIUTEPaTypPhI

PedepupoBanue ydeOHOM W  HaydHOHM  JUTEpaTyphl  MpenroJiaraet
yIIyOJIEeHHOE M3YYEHHE OTAEIbHBIX HAyYHBIX TPYAOB, UTO JIOJDKHO OOECIEUUTh
BBIPa0OTKY HEOOXOJUMBIX HAaBBIKOB pabOThl Haj KHUTOH. Bcé€ 310 Oymer
CHOCOOCTBOBAaTh  PACUIMPEHUI0  HAy4YHOTO  KpPYyro3opa, IOBBIILICHUIO  HUX
TEOPETUUECKON MOATOTOBKH, (POPMUPOBAHNIO HAYYHON KOMIIETEHTHOCTH.

Jlnst  pedepupoBaHusl TpemsiaraloTCs  ydeOHBIE TOCOOHWS, OTICTbHBIC
MOHOTpaUyeCKue HCCIEAOBAHUA W CTAaTbU IO BONpPOCAM, MPEAYCMOTPEHHBIM
nporpamMmon yuyeOHoi nucuuiuivHbl. [Ipu nonbope nuTeparypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOAMMO OXBATUTh Ba)KHEHIIME HAIPABICHUS pa3BUTUS JTAHHOMN
HayKM Ha COBpeMEeHHOM 7Tane. Ocoboe BHUMaHHUE YAENIATh TEM JUTEPaTypHBIM
UCTOYHHUKAM, KOTOpble (NPsSMO WJIM KOCBEHHO) MOIYT OKa3aTh IOMOIb
CHELUAINCTY B €r0 NPAKTUYECKON JeATenbHOCTH. OJHAaKo B JaHHBIA pasien
BKJIFOUEHBI TaKXe paOOThl M OTJEIbHBIE UCCIIEIOBAHUA 110 BOIPOCAM, BBIXOISAIIIM
3a TpeAesbl KU3y4yaeMOM JIUCHMIUIMHBI. OJTy JIUTEpaTypy pPEKOMEHIyeTCs
UCIIOJIb30BaTh MpPH JKEJIaHUM PACUIMPUTh CBOM 3HAHUS B KakoW-TuOO oTpaciu
HayKU.

Hapsiny ¢ nurteparypoil mo oOmmM Bompocam [iJIi  MarucTpaHTOB
npeanosiaraeTcad JurepaTrypa C  yd4éroM npodmis UX NpoQeccCHOHANbHON
NesATEIbHOCTH, N00bITasg camocToATenbHO. He Bcs mpemsiaraemas JurepaTrypa
paBHO3HAYHA MO COACPKAHUIO U 00BEMY, TOATOMY BO3MOXKEH Pa3IMYHBIN MOAXO0/
K e€ m3yueHutro. B ogHOM ciiyyae 3TO MoOXeT ObITh obmiee pedepupoBaHue
HECKOJIbKUX JIMTEPATYPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, MOCBSIICHHBIX
PaCCMOTPEHHIO OJHOTO M TOrO K€ BOMNPOCA, B JIPYrOM Cilydae — JE€TajlbHOE
u3ydeHue U pedepupoBaHuE OAHOW M3 PEKOMEHJIOBAHHBIX padOT WM Jaxe
OTIEIbHBIX €€ pa3lejaoB B 3aBUCUMOCTH OT CTENEHH CJIOKHOCTH BOIIpOCa
(npob6siematukm). s Toro 4ToOBl pEMINTh, KaK MOCTYNHUTH B KaXKJJOM KOHKPETHOM
cilydae, clieyeT MPOKOHCYIbTUPOBATHCS C MPENogaBaTesIeM.

Br16opy KOHKpeTHOM paboThl it pedepupoBaHus TOJDKHO MPEIIIECTBOBATh

JIeTaIbHOE 03HAKOMIIEHHE C MePEeYHEM BCEl JIUTEPATypbl, IPUBEACHHON B yUEOHOM
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nporpamme aucuuiUinHbl. C  BbIOpaHHONW paboTON peKOMEHAYeTCs BHadale
O3HAKOMHTBCS MyTEM MPOCMOTpa IMOA3ar0JOBKOB, BBIIEJICHHBIX TEKCTOB, CXEM,
TabJUL, OOIIMX BBIBOAOB. 3aTeM €€ HEOOXOAMMO BHUMATEIBHO M BIYMYHBO
(BHMKasi B MJEHM M METOJbl aBTOpa) MPOUUTATh, Jejas MOMYyTHO 3aMETKU Ha
OTAETHHOM JIUCTe OymMaru 00 OCHOBHBIX MOJIOKEHHSIX, Y3JIOBBIX Bompocax. [locre
IOpOYTEHHs CIIEAyeT NpPOAyMaTb COJAEP)KaHUE CTaTbU WM OTACIBHOW TIJIaBbI,
naparpada (eciu peub HAET O MOHOTrpaduu) W KpaTKo 3amucarb. J[OCIOBHO
CIIEAyeT BBIUCBHIBATh JIMIIL CTPOTHE OIpeneneHusi, (GOpMYIHMPOBKH 3aKOHOB.
Wuorga mone3Ho BKIIOYWTH B 3alUCh OJWH-ABA MpUMepa Uil WUTIOCTpauuu. B
TOM Cllydae, €CIM BCTPETATCS HEMOHSITHBIE MECTa, PEKOMEHAYETCS MPOYUTATh
NOCIIEAYIOUIEE H3JI0KEHHE, TaK KaK OHO MOXKET MOMOYb IMOHATH MHPEbITyIIui
MaTepua, ¥ 3aTeM BEpHYTHCS BHOBb K OCMBICIICHUIO MPEABIIYIIETO U3JI0KECHHUS.

Pe3ynbrarom paboThl HaJ IUTEPATYPHBIMU UCTOUHUKAMHU SIBIIAETCS pedepar.

[Ipu noxaroroBke pedepaTta HEOOXOIMMO BBIACIUTH HauOoOJee Ba)KHbIE
TEOPETUYECKHE TIOJOKEHUSI ©U OOOCHOBaTh WX CaMOCTOSITENIbHO, oOparas
BHUMAaHUE HE TOJBKO PE3yNbTaT, HO U Ha METOJIUKY, IPUMEHSAEMYIO IPU U3yYEHUH
npobsieMbl. UTeHrne HAaydYHOW TUTEpaTyphl NOJDKHO OBITh KpuTudeckuM. [losTomy
HAaJ0 CTPEMUTHCS HE TOJILKO YCBOUTH OCHOBHOE COJIE€p)KaHUE, HO U CIOCO0
JI0Ka3aTeNNbCTBA, PACKPBITh OCOOCHHOCTH PA3IMYHBIX TOUYEK 3PEHHs MO OJHOMY U
TOMY JK€ BOIIPOCY, OIEHUTh TMPAKTUYECKOE W TEOPETHUECKOe 3HAYCHHE
pe3yapTaToB pedepupyeMoii paboTsl. BecbMa jxenaTenbHBIM 2JIEMEHTOM pedepara
SIBIISIETCS] BEIPKEHHUE CITyIIATEIeM COOCTBEHHOTO OTHOIICHHUS K HIESIM U BBIBOJIaM
aBTOpa, TMOAKPEIJICHHOTO OMpEACIeHHBIMA apryMEeHTaMu (JIMYHBIM OIIBITOM,
BBICKA3bIBAaHUSIMU JIPYTUX HCCIEe0BaTENE! U 1p.).

Pedeparer  MoHOrpadwmii, KypHaJmbHbIX CTaTe€d  MCCIEIOBATEIBCKOTO
XapakTepa HEMpPEeMEHHO JOJDKHBI COJEP)KaTh, KAaK YXKE€ YKa3bIBAJIOCh BBIIIE,
orpeneneHre mpoodaeMbl 1 KOHKPETHBIX 33/a4 UCCIIEeI0BaHUSs, ONMCAHUE METOJIOB,
PUMEHEHHBIX aBTOPOM, a TAK)KE T€ BBIBOBI, K KOTOPHIM OH TPHIIIEI B pe3ybTaTe
uccienoanus. llpenmaraemas nutepatypa uis pedepupoBaHHS TOCTOSHHO

0OHOBJIIAETCH.
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IlepeyeHb TeM /ISl KOHCIIEKTHPOBAHUS.

XuMHS HYKJIE€HHOBBIX KHCJIOT.

Onucamv memoobl MOAEKVIAPHOU OUON02UU, BAXHCHEUUUE OOCHUNICEHUS, POJIb
HYKJIEUHOBBIX KUCIO 8 (DOPMUPOBAHUU U CEOLICINBAX HCUBOU MaMepUul.

Onucamb  XumMuyeckuil cocmag HYKIeUHOBbIX KUCIOM (RUPUMUOUHOBbIE U
NYPUHOBblE OCHOBAHUS, Y2lle800Hble KOMNOHEHMbl). Yceoumv pasauuus medxncoy
JHK u PHK.

CTpyKTypHasi OpraHu3ainusi HYKJIEHHOBBIX KHCJIOT U €€ NpaKTHYecKoe
HCIO0JIb30BaHHUeE.

OcHosHble MemoObl onpedeieHus HyK1eomuoHou nociedogamenviocmu JJHK u
PHK, xumuueckuii cunmes 2eHos.

Os3naxomumucsi ¢ npoepammotl «I enom uenogexay.

BHYTpHK/I1€TOUYHBbIN CHHTE3 0€JIKOB H €ro peryJisiiusi.

Onucamb MeHCMONEKYIAPHBLE 83AUMOOCUCMBUSL U UX POJIb 8 (DYHKYUOHUPOBAHUU
JHCUBLIX CUCEM, MONEKYIAPHbIE OCHOB8bL I680I0YUL, OUPPepeHyuposKu pa3eumus
U cmapeHus.

Hamov  nonnyto xapakxmepucmuky MONEKVIAPHbIM MEXAHUSMAM  pe2yayuu
KN1emo4H020 YUK, NPOCPAMMUPYEMOU KIeMOUHOU 2ubeu.

BHekJy1eTOUHBIN CHHTE3 0€JIKOB.

Onucams c8:23b cmMpyKmypul U QyHKyuu 6e1Kos.

Ilepeuenn Tem 1J1s pedpepaTos.

1. depMeHTHI, UCTIONB3YEMbIE B TCHETUUECKOW MHKEHEPHUH.

2. TlomyueHnue ropMoHa pocTa M HHCYJIMHA METOJIAMH T€HETHICCKOM
WHXCHEPHUU.

MeTtobl CeKBEHUPOBAHUS HYKJICOTUIHBIX nociienoBaTenbHocTed JJHK.
MeTonbl MOJIEKYISIPHOM OMOJIOTHH.

Tenomepassl, TeOMEpasa: cTapeHue, pak.

o 0~ W

XUMHUKO-PEPMEHTATUBHBIN CUHTE3 I'€HOB.
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7. TlonmmepaszHas 1eMHas PEaKiys U TECTUPOBAHUE HACIIECICTBEHHBIX
3a00JIeBaHUH.

8. JAHK-tenomepasbl u npoOieMbl MOJIEKYISIPHONU FEPOHTOJIOTHH.

9. uHaMuueckoe penporpaMUpOBAHNEC TPAHCIISIINH.

10.MomnekynspHble MaepOHUHBI U UX POJIb B (POJIUHTE MOTUIEHTH/IOB.

11.PHK-pemrka3sbl ¥ IepCreKTUBBI BHEKJIETOUHOTO CUHTE3a OEJIKOB.

12.buonornyecky akTUBHbIE HEUPOTICTITUIBI.

13.Posib npoTeomMTHYECKUX (DEPMEHTOB B aIlOINTO3E.

14.Tononorus u koHpopmarms JJHK.

15.KapTtupoBanue reHoOMOB.

16.CpaBHeHHE CTPYKTYPHBIX OCOOCHHOCTEN MPO- U IYKAPUOTUYECKUX TCHOB.

17.T'eHoMuUKa U TEHOCUCTEMATHKA.

18.MoOuIibHbIE TEHETUUECKHE DJIEMEHTHI ¥ BU1000pa30BaHHUeE.

19.Opranuzanys 1 3BOIONUS SIESPHOTO TeHOMA.

20.MexnyHapoaHas Hay4dHas mporpamMma «I'eHoM demoBeKay.

21.JIHK-nuarsoctuka HacJIeACTBEHHBIX M MH(MEKIIMOHHBIX 3a00JICBaHUM.

22 .TTommmepa3Has 1eHast Peakinsi U TeHHBIC 30HIbI 11T MOHUTOPUHTA
OKPY’KarOIIEH CPEIBI.

23.I'enomMHast TAKTUIOCKOIHUS U €€ UCIIOIH30BAHUE B MOMYJISIIIMOHHBIX
MCCIIETOBAHUSIX.

24.Pax — 00Jyie3Hb TEHOMA.

25.'enHas Tepamnus: METOIBI M TIEPCIICKTUBHI.

26.MonekynspHasi OMOJIOTHs BUpyca UMMYHOIe(hUIIMTa YeTOBEKa.

27 . Texnonorust pekomOuHanTHeIX JJHK.

28.KnnoHnpoBaHue )KUBOTHBIX: TEOPUS U MPAKTHKA.

29.TpaHcreHo3: HacTosIIee U OyayIIee.

30.Muxpookpyxenne JJHK u Ouonorudyeckue gachi.

31.AnonTo3: MOJEKYISIPHBIC U KJICTOYHBIC MEXaHU3MBI.

32.IMMyHONIOTHYECKAS TAMSITD.

33.MemOpaHHbIil TpaHCIIOPT.
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Kpurepuu ouenku pegepara:

- 100-86 6aiioB BBICTABISIETCS CTYJEHTY, €CJIU CTYJEHT BBIpAa3uil CBOE MHEHUE
no chopMyJIHPOBAaHHON MpoOJIeMe, apryMEHTHPOBAJl €ro, TOYHO OIMpPEACIUB €€
colepkaHue W cocraBismone. [lpuBeneHsl JaHHBIE OTEUECTBEHHOW W
3apyOeKHOM JUTEepaTyphl, CTATUCTHYECKUE CBEACHUS, MHGOPMAIIMS HOPMATHUBHO-
npaBoBoro xapakrtepa. CTyIeHT 3HaeT M BJAJEET HABBIKOM CAMOCTOSTEIHHOU
UCCJIEIOBATENLCKOW paboOThl MO TEME HCCIENOBAaHUS, METOJaMU U TpHeMaMH
aHalln3a TEOPETUYECKUX W/MIU TPAKTHUECKUX AaCIEeKTOB H3ydyaeMoil o0iacTu.
DakTUYECKUX OIMIMOOK, CBSI3AHHBIX C MOHUMAHUEM MPOOJIEMBbI, HET; Tpaduuecku
pabota odopmiieHa TPaBUIBHO

- 85-76 - OammoB - paboTa XapaKTEPU3YETCS CMBICIOBOW IIEIBHOCTHIO,
CBSI3HOCTBIO U MOCJIEI0BATEIbHOCTBIO U3JIOKEHUS; OMYIIEHO He Oosee 1 ommoku
npu OOBSICHEHWH CMBICIA WU cojaepxaHusi mpoOiemsbl. [lis aprymeHTaruu
TIPUBOJISITCS JTAaHHBIC OTEUYECTBCHHBIX u 3apyOeKHBIX aBTOPOB.
[Ipo/IeMOHCTPUPOBAHBI HCCIEIOBATEILCKUE YMEHHUSI U HaBbIKU. DakTHYECKUX
OIMMOOK, CBS3aHHBIX C IOHMMAaHHEM TpoOIeMbl, HeT. JlomyIeHbsl OHa-IBE
om0k B 0QOPMIICHHH PaOOThI

- 75-61 Oamnm — CTyIEeHT MPOBOAMT JIOCTATOYHO CAMOCTOSATEIBHBIN aHaIU3
OCHOBHBIX STariOB M CMBICIOBBIX COCTABJIAIOIMIUX MPOOJIEMBI; TOHUMAET 0a30BbIe
OCHOBBI M TEOPETHYECKOE OOOCHOBaHHME BBIOpaHHOW TeMbl. [IpuBiieueHsbI
OCHOBHBIE UCTOYHHUKH MO paccMaTpuBaeMoil Teme. [lomyuieHo He 6oiiee 2 ommbok

- 60-50 GammoB - ecimm paboTa TpEICTaBIsICT COOOW TEpEeCKa3aHHBIA WU
MOJTHOCTBIO TIePENMCAHHBI HMCXOJHBIA TEKCT O3 Kakux Obl TO HHU OBLIO

KOMMEHTapueB, anaym3a. JlomyiieHo Tpu win 0ojee TpexX OMIMOOK.
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Ipuioxenue 2

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIIHN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

KOJIA BUOMEJIUIINHBI

®OH/I OHEHOYHBIX CPE/JCTB
1o JuCIUIIHHEe «MoJieKyJIApHast OHOJIOTHs»
CnemunaabHocth 30.05.01 « MeauuuMHCKass OMOXUMHU S

®opMa OATOTOBKH OYHAS

BiaaaguBocTok
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2017
OueHouyHbIe cpeCTBA ISl TEKYIIEH aTTecTAlNU

KoHTposbHBIE TecThl IMpEeAHA3HAYEHBI ISl CTYJEHTOB, M3YYarOUIMX KYypcC
«MonekynsipHasi OUOIOTUS».

[Ipu pabote ¢ Tectamu npeayaraeTcsi BHIOPAaTh OJIMH BapHAHT OTBETA U3 TPEX
— YeThlpeX MNpEeJIOKEHHbIX. B TO k€ BpeMs TeCcTbl IO CBOEH CIOXKHOCTH
HEOAUHAKOBbl. Cpeny MNpeNoKEHHbIX HMEIOTCS TECThl, KOTOPBIE COJEpHKaT
HECKOJIbKO BapHaHTOB MPaBUIBHBIX OTBETOB. OpAMHATOPY HEOOXOAMMO YKa3aTh
BCE MPaBUJIbHBIE OTBETHI.

TecTbl paccunTaHbl KaKk Ha WHAWMBHUIYaJIbHOE, TaK M HA KOJUIEKTUBHOE HUX
pemierre. OHM MOTYT OBITh UCIIOJIB30BAHBI B MPOLECCE U ayIUTOPHBIX 3aHATUH, U
CaMOCTOSITENIbHON paboThl. OTOOP TECTOB, HEOOXOAUMBIX JUIsl KOHTPOJIS 3HAaHUM B
Ipolecce NTPOMEKYTOYHOM aTTeCTallMy MPOU3BOJUTCS KaXAbIM MPENOJaBaTeIeM
WHIUBUTYAIIBHO.

Pe3ynbTaThl BBITIOJTHEHUS TE€CTOBBIX 3aJlaHAN OLICHUBAIOTCS
IpernoaBaresieM Mo MATHOAIIBHOM MIKaJle JUIsl BBICTABJICHHS aTTECTALMKM WIIU IO
CUCTEME «3adyeT» — «He 3ader». OIlEeHKa «OTJIMYHO» BBICTABISIETCS MPU
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpenioKeHHBIX MPEenoiaBaTesieM TECTOB.
O1eHKa «XOpoIIo» — MpU MpaBUWIbLHOM OoTBeTe Ha OoJiee uem 70% TectoB. OreHka
«YZOBJICTBOPUTENBHO» — MpH MpaBUiIbHOM oOTBeTe Ha 50% mpemsioKeHHbIX

OpAMHATOPY TECTOB.

IIpuMepHbIe TECTOBBIE 3aJAHUS

BAPHUAHT 1
1. IllenTuaHBIE CBS3H UMEIOTCSI B MOJIEKYJIE
a. PHK
6. IHK
B. ATO

r. Oeska
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J. KHpa
2. IlenTuaHAaA CBSA3b 3aMBIKAETCS MEXKAY ATOMAMU:
a. yriepoja u yriepoja
0. yriepo/ia u Kuciopoja
B. yriaepoja u azoTa
I. a30Ta U a30Ta
3. lucyjipuaHble CBA3M Y4acTBYIOT B 00pa30BaHHUH
a. IEpPBUYHOMN CTPYKTYpHI OeJka
0. BTOpUYHOM CTPYKTYpHI O€Ka
B. TPDETUYHOM CTPYKTYpPBI O€iKa
4. I'1aBHOI CTPYKTYPOH, onpeaessilonieid Bce CBOMCTBA 0€JIKOB ABJISIETCS
a. epBUYHAL
0. BTOpu4Has
B. TPETUYHAs
T. YeTBEpTUYHAs
5. Kakoii meTop 0osibIe BCero MOAXOAUT AJIsl Pa3JAeJIeHUs] CMEeCH OCHOBHBIX
U KHCJIBIX 0€JIKOB?
a. nuddepeHmanbHoe yIbTpaleHTpUupyrupoBaHue
0. xpomarorpadus
B. ajiekTpodopes
I. TeIb-QPUIbTPALIUS
6. Ilenrua, cocTrosilMid TOJBKO M3 OCTATKOB [HAMHHOKAPOOHOBOM
KHCJIOTHI — JIU3MHA (MOJWJIH3UH) OyaeT
a. XOpOUIO pacTBOPMM B BOJAE€ M HpHU dJeKTpodope3e ABUTATbCA K
MOJIOKUTEIHHOMY TOJIFOCY
0. XOpOoIIO pacTBOPUM B BOJE W IMpH IJIEKTpoPope3e IBUTATHCS K
OTPULIATEIBLHOMY IOJIIOCY
B. HEPaCTBOPUM B BOJIE U IIPH IEKTPOPOpE3e 0CTaBATHCS HA CTAPTE.
7. Baxkneiimue GyHKuuu 0€1KOB B KJIETKe

a. ”HpOPMALIMOHHAS U PETYISTOPHAs
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0. cTpouTenbHas U (epMEHTaTUBHAS
B. DHEpreTUYecKasi U CTPOUTENIbHAs
8. Camoii mpocTOii 10 CTPOCHUIO AMUHOKHCJIOTOM SABJISACTCS
a. AJIaHUH
O.[JIMIIUH
B. JEULINH
r. TpunTodan
9. Kakoii MeTox 00JibllIe BCEro MOAXOMUT JJIS1 pa3ejieHusi CMeCH KPYIHBIX
U MEJIKUX MOJIEKYJI Oesika ?
a. nupepeHanbHoe yIbTPaueHTPUPYyTUpOBaHUE
0. xpomarorpadus

B. aekTpodopes

10. B ocHOBe 00pa3oBaHMsl NENTHIHBIX CBSA3CH MeXKAY aMUHOKHCIOTAMH B
MOJIEKYJIe 0eJIKa JIeHKHUT
a. HEpaCTBOPUMOCTb aMHUHOKHUCIIOT B BOJE
0. pacCTBOPUMOCTh aMUHOKHCJIOT B BOJIC
B. IIPUHLINUI KOMILJIEMEHTapPHOCTH

I. HATM4YMe B HUX KapOOKCUIIBHON M aMUHHOM TPYIII
BAPUAHT 2

1. Yro aBasiercs pynkuueit PHK
a. peryJisiiys MPOLECCOB B KIIETKE
0. yuacTue B cuHTe3€ Oelika

B. YCKOPEHUE XUMUYECKUX PEaAKIUN

2. Monomepom /IHK siBasiercst
a. Ie30Kcupurodo3a
0. a30TUCTOE OCHOBAHHE

B. HYKJICOTHA
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3. boabuie Bcero IHK conepxkurcs B
a. KJIeTKax 3MujiepMuca cteos
0. MapeHXUMBI JIUCTA
B. (p;10AMBI
. KOPHEBOM MEPUCTEMBI
4. PHK otimuaercsi ot JIHK Tem, 4T0 B ee cocTaB BXOAUT Ypaluj BMeCTO:
a. aJicHUHA
0. ryaHuHa
B. TUMHUHA
T. IUTO3UHA
5. /Ise HuTH moJiekyJabl JHK coeauHsirloTest Apyr ¢ APyroM cJiexylomumM
THUIIOM CBSI3H:
a. KOBaJICHTHOMN
0. BOJIOpOAHOM
B. IIENTUTHOU
I. JUCYJIbQUAHON
6. IHK He BXOAUT B cOCTaB
a. MUTOXOHJIpUM
0. mIacTug
B. pubocom
I. )KTYTUKOB
7. IK30HAMH HA3BIBAIOTCSH
a) KOHLIEBBIE YYaCTKHU T'eHa
0) (parMeHTHI reHa, Hecyllue TeHETHYECKYI0 HH(POPMALIHIO
B) (hparMeHTHI TeHa, HE HECYIITUE TEHETUUECKYI0 HH(POPMAIIHIO

T') NOCJIEIOBATEIbHOCTH HYKJICOTUA0B MEXIY T€HaMH1

8. Ilpu cuHTe3e OesIKa KaKI0i AMHHOKHCJIOTE COOTBETCTBYET:

a. 1Ba Hykneoruaa JJHK
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0. Tpu Hykieoruaa JJHK
B. ueThIpe Hykneoruaa JJHK
I. pa3HBIM aMUHOKHCIIOTaM COOTBETCTBYET PA3HOE YHCIIO HYKICOTHIO0B
9. BbIpOKICHHOCTH N'€HETHYECKOI'0 KOJa 03HAYAEeT:
a. KaXIbIH TPUILIET KOJUPYET OJTHY aMUHOKHUCIIOTY
0. HE BCE TPUILIETHI KOJUPYIOT aMUHOKHCIIOTHI
B. OZIUH TPUIUIET MOKET KOAUPOBATh HECKOJIBKO aMUHOKHUCIIOT
I'. KOJOBOE 3HaUEHHE TPUILIETA MOXKET OBITh Pa3HBIM Y Pa3HBIX OpPraHU3MOB
10. Tpumiiery IHIIIA uPHK coorBercTByeT TpHILIeT T-PHK
a. YYII
0.ITT
B.ITY
r.ITA

BAPHUAHT 3

1. Tpumiaerom, PHK, kotopblii Bk/J0O4Yaer B pudocoMe CHHTe3 Oesika ,
SIBJISIETCS
a. AAA
o0.ITT
B. LILILL
r.yvy
2. Penuinkauus [{HK npoucxoaur B
a. nmpodase
0. meTadaze
B. HHTep(dase
r. Tenodase
3. OJIUrOHYKJI€0TH/, KOTOPBIi CJOY:KUT «3aTPABKOI» IJIsl CHHTEe3a J0uepHeii
nenu JTHK Ha3biBaercst

a. THUIUATOP
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0. TepMUHATOP
B. JJMHKEP
T. IIpanMep
4. Penynummkanus JHK ocymecTBiisiercst MeToaoM
a. KOHCEPBATUBHBIM
0. MOTYKOHCEPBATUBHBIM
B. HexoHcepBaTuBHBIM
5. IIpouecc nepenucoiBanus uHpopmannu ¢ JJHK na PHK na3biBaercst
a. TpaHCIALMEH
0. TpaHCKpUIIIUEN
B. TPAHCAYKIIUEH
T. peIUIMKalHEN
6. KaxoBa posb Tpancnoptabix PHK B cunTe3e Geska ?
a. mepeHocst reuerudeckyro nHpopmanuio ot JJHK k u-PHK
0. MEPEHOCIT TeHEeTUYECKYI0 HH(OPMAIIUIO K MECTY CUHTE3a Oelka
B. IEPEHOCST aMUHOKHUCIIOTHI K MECTY CUHTE3a OeJika
7. Kakue u3MeHeHMsi B TpHUILIeTe BbI30BYT HAMMEHblee BJIUsIHUE Ha
MOJIeKYJIy Oesika
a. 3aMEHa MEPBBIX HYKJICOTHIOB B TPUILIETAX
0. 3aMeHa BTOPBIX HYKJIEOTHIOB B TPUILJIETaX
B. 3aMEHA TPEThUX HYKJIEOTUAOB B TPUILJIETAX
8. Kakue usmenenuss mousiekyanl JJHK BbI30BYT HaMMeHblIee BIUSHHE HA
MOJIEKYJIYy KOJAUPYeMOro ei 0esika
a. BBINAJICHUE OJHOTO HYKJIEOTHAA
0. BbINAJICHUE ABYX HYKJICOTHUIOB OAPST
B. BBINAJEHUE TPEX HYKJICOTUIOB MOIPSA
I. BBINAJIEHUE YETHIPEX HYKICOTUAOB MOAPSI
9. I'eHoMHKa ITO HAYKa, KOTOpas,
a. U3y4aeT Iociea0BaTeapHOCTH HyKi1eoTna10B B JIHK gyenoseka

0. u3yuaet noclieaoBaTenbHOCTH HyKJIeoTHa0B B JJHK >xuBbIX opraHnzMoB
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B. cpaBHHBAET nocueaosarenbHocTr [JHK pasnbix nromei

r. cpaBHUBaeT nocnenosarenbHocTH JIHK pasHbIX )KUBBIX OPraHU3MOB

J. U3YYaeT CBS3b MEXKAY F'€HaMH U KOAUPYEMBIMH UMU ITPU3HAKAMH
€. BEpHBI BCE OTBETHI

10. IIpubGop, ¢ MOMOMIbID KOTOPOr0 OCYIIECTBJIAIOT aHAJIU3 HYKJIE€OTHIHOM
nocjenoBareabHoctu JTHK, Ha3biBaeTcst

a. TEPMOLUKIIEP

0. CeKBEeHATOP

B. OMoaHanu3aTop

r. CnekrpodoTOoMeTp

BAPUAHT 4

1. IIpubop, ¢ mnoMOmBbI KOTOPOro ocyumecTBiasaT peakuuw [P,
Ha3bIBAeTCs
a. TEPMOIUKJIIED
0. CEKBEHATOp
B. OMoaHanu3aTop
I. CIEKTpodoTOMETP
2. lTomumepasnas nenHas peaxkuus (IIL{P) ocHoBaHa Ha HCIIOJIb30BAHMH
a. IHK-nmonmumepassl
0. repmocrabunbHoi JIHK-mmonmmmepasbl
B. 00paTHOU TPaHCKPHUIITA3BI
T. TUTa3bl
3. IIpakruyecku mOJHAsA pacliM(PpoBKa TeHOMA 4YeJIOBeKa Oblia
OCyLIeCTBJIEHA B
a. 1972 rony
0. 1997 rony
B. 2001 romy
r. 2004 rony
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4. Tona JHK, koTopasi koaupyeT 0eJIKM B TeHOMe YeJI0BeKa COCTaBJIsieT
a) 100%
0) 90%
B) 50%
r) 10%
n) 5%
5. 'eHeTHYeckas KapTa OT/AEJbLHBIX JIIOJEil COBIAJAET HA
a. 5%
0. 50%
B. 90%
r. 99%
1. 99,9%
6. IlepBy1o pexkomOunanThyio JHK nmosxyuni
a Kopana B 1974 rony
0. bepr B 1972 rony
B. ['puddut B 1968 rony
r. Mromuc B 1997 rony.
7. Kakue pepMeHTHI Han00JI€e YACTO NPUMEHAIOTCH B T€HHOI WHKEeHEePUuH
a. IHK-a3a u mporeasa
0. Mrasa u perepTasa
B. [IpOTEa3a M peBeprasa
r. JIHK-a3a u nuraza
1. IpOTeasa U Jurasa.
8. ®epmeHT, ocymecTBAAIME pa3pbiB moJekyJabl JIHK B crporo
onpeaeJieHHbIX MeCTaX Ha3bIBaeTCs
a. JInrasa
0. peBepTasa
B. PECTpUKTa3a
r. JIHK-a3a

9. IlepeHocyukamu ""qy:xkux' reHOB B FeHHON MHKEHEPUH SBJISIOTCH:
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a. BUPYCHI
0. mIa3MuIbI
B. OakTepuodaru
T. BEpHBI BCE OTBETHI
10. Ha ckoJbko npumepHo kyckoB moJjiekyja JITHK, cocrosmas u3 40000
HYKJIEOTHJA0B Oyaer paspe3ana pecrpukraszoii  Ecorl, y3nawmeii
nocjenoBareabHocTth TAATTIL?
a.2
0. 10
B. 100
r. 1000
10 BepHBIX OTBETOB — 5 OAILJIOB.
8 BepHBIX OTBETOB — 4 Oaia.

6 BepHBIX OTBeTa — 3 OaJa.

IIpuMepbI KOHTPOJIBHBIX PaldOT:

KourpouabHast padbora Nel.

(1-3) BepHbl J1u ciienyoime yTBep:KIeHus ?

1 Tlpu »snextpodopese B arapo3HoMm Trene oTaenbHble (parmentsl JHK
MUTPHUPYIOT CO CKOPOCTBIO, OOpAaTHO NPOMOPLMOHATIBHON HMX MOJEKYJISIPHON
Macce: 4eM KpYIIHEE MOJIEKYJIbl, TE€M CWIbHEE OHHU TOPMO3ATCS CIIOKHOU
IIPOCTPAHCTBEHHOW CETKOM TEJIsl U TEM MEJIEHHEE ITPOIBUTAIOTCS OT CTApPTA.

2 ®epMeHTHI, Ha3bIBa€MbIE PECTPUKTA3aMH, pa3pe3aloT ABYIEMOUYCHHYIO
cnupans JHK mo cnenmududeckum mocieaoBaTeIbHOCTSAM, COCTOSIIMM, Kak
IIPABUJIO, U3 YETHIPEX-BOCHBMHU HYKJICOTUIOB, SIBIIAFOLIIUXCS MAIMHIPOMAMHU.

3 IlnmasMugHBIMH BEKTOPAaMH, HUCIOJIB3YeMBIMH TPH KJIOHUPOBAHWUU, MOTYT
ObITh HeOosbmue Mosiekynbl JIHK, koTopbie conmepkaT YHUKaJIbHBIC CaWThI
pecTpuKuMU, 4yToObl BKIHOUUTH uyxkepoanyto JIHK, mMers cBoro TOuky Hayaia
perunkanuu JIHK, a Tak ke reH, cooOmaronfil KJIeTke yCTOHYUBOCTh K KaKOMY-

MO0 aHTUOMOTHUKY.
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4 PacrosiouTe OJUTOHYKJIEOTHbl MO NOPSAIKY BO3pAacCTaHUs TEMIEPATYpPbI

IUIABJICHMUS:
AAATTGC GGG GCGCGCG AAAAAAAAAAAAAAA
TTTAACG CCC CGCGCGC TTTTTTTTTTTTTTT

5 UYro nomyuutcs npu amekrpodopese cmecu pparmenton JTHK:

(T150, (G=C)150 1 (T=A)150?

6 byner mu stor ¢parment JHK paspesarbcs pectpukrazamu EcoRI (5°-
GAATCC), Alul (5°-AGCT), Pstl (5-CTGCAG)? Ecau na, TO CKOJBKO
(bparMeHTOB MOTYIUTCS?

5'-AAGAATTGCGGAATTCGAGCTTAAGGGCCGCGCCGAAGCTTTAAA -3’
3’-TTCTTAACGCCTTAAGCTCGAATTCCCGGCGCGGCTTCGAAATTT -5

Figure 8-15 MBoC5:The Problems Book (© Garland Science 2008)

7 Jluneiinbiii pparment JIHK o6pabotanu pectpukrazoit Taql u nHanecnu Ha
anekTpodopes, Ipu 3TOM MOAyunsid JaBa 0sHaa. Ogun aBuraics B paitone 7 kb, a
BTOpOoii B paiioHe 6 kb u mpu sTom ObUT B /1Ba pa3a sipue NEPBOro. DTOT XKe
dparment [IHK oOpabGotaim pectpukrazoit Pstl u Tak >xe pasorHamu Ha
anexktpodopese. Ilpu 3TOM moNydMmiaM JBa OJUHAKOBBIX MO SIPKOCTU OdHIA
pasmepom 9kb u 10 kb. Ilpu oOpabotke sToro ¢parmenta Taql u Pstl
OJIHOBpEMEHHO mToJry4daror Habop ¢parmentoB 3kb, 6kb u 7 kb, mpu sTom Ha
anekTpodopese caMmblii KOPOTKUM O3HJ] CBETUTCS sipue ocTalbHBIX. Heobxoaumo
MOCTPOUTH PECTPUKIIMOHHYIO KapTy dparmenTa JJHK.

8 Pacckaxute 0 KJIOHUPOBaHWU (PParMEHTOB TE€HOMa, HCIOJB3YS
MePEYUCIICHHBIE TEPMUHBI U TT0-BO3MOKHOCTH TOSICHSISI X 3HAYCHUE

e Brigenenue JJHK

e Oparmenranus JJHK

e Pecrpukrasa

e Bekrop

o [Ilmazmmna

e JIumkue KOHIEBI

e ['OMOJIOrMYHOE CITAPUBAHUE

e Jluraza
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e PenoprepHbie reHbl

e VYCTOWYMBOCTH K aHTUOMOTHKAM

e Penoprepnsiii ren LacZ, B-ranakrosunasza, X-Gal
e (CelIEKTUBHBIE CPEJIbI

e KileTouHbIE KIIOHBI

e bubanoreka KJIOHOB

e Omnpenenenne nepBuyHOM nocnenoparenbHocT JTHK

9 JIHK HexoTOphIX BUPYCOB MOMKET BCTpamBaThbCid B T€HOM XO3siMHA. Bbl

uccienyere cTpykrypy BcrpoeHHou JIHK ompenenennoro Bupyca. [ns 3TOro Bbl

nonyyaere oobpasusl JJHK cBobomnoro Bupyca m JIHK wu3 kierok xossuHa-

HOCHUTCJIA BUpPYCaA. 3Ty I[HK BBl THAPOJIHU3YCTC PCCTPUKTA3aAMU, HJII KOTOPBIX BaM

U3BECTHBI cailTel pecTpukiuuu (Puc. A). Jlanee Bbl pazuensieTe MNOJIyYEHHBIE

dbparMeHTbl IpU MOMOINU AJIEKTpodopes3a U BU3YyaATU3UPYETE MOIOCH (O3H/BI),

cootBeTcTBytomue BupycHot JIHK, npu momomu CayzepH-0510T ruOpuau3aium,

UCIIONB3Ysd B KauyeCTBE 30HAA pPAAUOAKTHUBHO-MEYEHHYI0 BupycHyto JIHK.

PesynpTaT n306paxkeH Ha puc. B.

[TormpoOyiiTe onpenennuTb, B KAKOM U3 OTMEYEHHBIX YYaCTKOB (a-€) MPOUCXOIUT

pa3phIB KOJIbLIA ITPY UHTErPALMHA BUPYCA B TEHOM XO35MHA.

(A) MAP OF VIRAL DNA (B) RESTRICTION DIGESTS
viral DNA EcoRI
virus  cell virus  cell

X cell DNA

integrated viral DNA

Hpall

KounrpoabHasi padora Ne2.

[

Bgll
virus  cell

1. Mecto oOpa3zoBaHusi CyOBEIUHMI] PUOOCOM, HAOJI0/IaéMOE€ B CBETOBOMU

MHUKPOCKOII, HA3bIBACTCs
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(y »Dykapuor) u (y mpokapuot) -

rocaeaoBaTenpbHOCTh HykieotnoB JIHK, kogupyromas onus nonmnentu.

(DepMeHTI)I, Ha3bIBACMBIC ,  HPUCOCIHUHAIOT KaXKIAYIO

aMUHOKHUCJIOTY K cooTBercTBytonieir monekyine TPHK, oOpasys monekymy

['eneTnyeckuit KO Ha3bIBAIOT , IIOTOMY 4YTO OOIBIIMHCTBO

AMHWHOKHUCJIOT IPCACTABJICHO Oosee uem OJHHUM KOJOHOM.

katanuzupyet cuare3 PHK-konuu Ha nenu JJHK B xome

mponecca, Ha3bIBACMOI'0O

CyOcTpaTom st hepMeHTa SIBJISTFOTCSI

J€30KCUPUOOHYKIe03uATpUdOChaThI.

[Iponiecc TpaHCKPUMIIIMK COCTOUT U3 CTAIUN: Y3HABAHUE ITPOMOTOPA,

OCYILIECTBIISIEMOE , 00pa3oBaHue NepBoOi TUIUPHON CBA3H

NN , N TCPMHUHAIIMA.

Jl1s1 y3HaBaHUs IPOMOTOPA HEOOXOAUM G-(PaKTOpP, KOTOPbIA JUCCOLIMUPYET

IIOCJIC

cyoreaununa PHK-nonumepasbl obecrieunBaet npoyHoe

cesizpiBanue ¢ JIHK.

B MMEIOTCS J1BA y4acTKa CBA3bIBaHMs MoseKynsl TPHK:

, i P-yuacrok, yaep:;xuaromui monekyiny TPHK,

IIPUCOEIMHEHHYIO K PACTYIIEMY KOHILY MOJIMIENTUIHON LENH, U

501041 A-y‘IaCTOK, HpellHaBHaquHBIfI AJI YACPKUBAHUA

Monekynsl TPHK, HarpykeHHOM aMHUHOKUCIOTOM.

OOpa3zoBaHue NENTUAHON CBA3U KaTadu3upyeTcs: PepMeHTOM ,
KaTaJIMTHYECKAsI aKTUBHOCTh KOTOPOU YIIPABJISAETCS KPYITHOU MOJIEKYJION

pPHK, Bxoasuiei B cocTas CyOBbeIMHUITBI pUOOCOMBI.
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12.  benku, Ha3piBaemble aKTOpaMu , CBSI3BIBAIOTCSI CO -
KOZIOHOM B A-ydacTke pubOCOMBI, B pe3yibTaTe 4ero nenTuauiTpanchepasa
THIIPOJIU3YET CBA3b, KOTOPAsi COCAUHSET PACTYIIMHA NENTH]] C MOJIEKYJIOH

TPHK.

13.  Bo Bcex MpoKapHOTHYECKUX KIETKAX IMEPBYI0 AMHHOKHCIIOTY, C KOTOPOM
HaYMHAETCS JIF00ast 6eTKoBas MeTb, TOCTaBISET MOJIEKYJIa 0CO00M

, y3Harouen kogoH AUG u Hecyleil aMUHOKHUCIIOTY

(14-19) BepHbI 11 YTBEPKACHUS

14. MoauduimpoBaHHble HYKJICOTHU]IbI, OCOOEHHO YacTO BCTpPEYAIONIMECS B
monekyinax TPHK, oOpa3yiorcss B pesyabTare KOBaJIEHTHOM MoauduKanuu
CTaHJAPTHBIX HYKJIEOTUIOB Nepe ux BkimodeHueM B PHK-Tpanckpunrsi.

15. Kaxnpiit komruiekc amuHokucioTsl ¢ TPHK aktuBupoBaH He miis ero
NPUCOEIUHEHNS, a JJI1 MPUCOECINHEHUS OYEPETHON aMUHOKHUCIOTHI K pacTyIIeH
HOJIMIICTITUIHOM LIETIH.

16. I'maBHast pyHKIHS OOJBIION CyOBEIUHHUIIBI pUOOCOMBI - cBsi3biBaHne MPHK
u paznuunbix TPHK; Manas cyOneaunuiia puO0ocoMbl KaTaiu3upyeTr oOpa3oBaHue
MENTUIHON CBS3H.

17. TlockoabpKy CTapTOBBIM KOJOHOM JiJIsl Hauajia cuHTe3a Oenka sBisiercs AUG,
TO METHOHMH OOHAapy)XMBAeTCA TOJIBKO Ha N-KOHIAX TMOJIUMENTHUIHBIX IeTen
OEJIKOB.

18. B mro6om mecte apoitHOM crmpanu JIHK o6sraHO TONbKO oxHa 1ens JJHK
UCITOJIB3YETCS KaK MaTpHULa.

19. B knerkax Oakrtepmii TpaHckpumuuio PHK Bcex kiaccoB ocyiecTBisieT
PHK-nonnmepasa ogHOTO THma, TOra Kak B KJIETKaX 3YKapUOT HCIOJIb3YIOTCS
Tpu pasnbix tuna PHK- monumepas.

20. CxemaTuyecku n300pa3uTe aBa MPOTHUBOIOJIOXKHO HANPABJICHHBIX ONEPOHA
E. coli u Tpanckpuntsl ¢ 3TUX omnepoHoB. O003HAYBTE KOAMPYIOIIUE IIEIH,
MATPUYHBIE LENH, UX 5’ 1 3' KOHIIBI.

21. Pacckaxure o perymsauun Lac onepona E. Coli
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22. llepeuncnuTe OCHOBHBIE JTambl 3KCIOPECCHU MPO- U IYKAPUOTUYECKUX

T'CHOB.

KpnTeplm BBICTABJICHHUSA OLHCHKHU CTYJACHTY Ha 3a4€TE

no gucumiuiuHe «MoJiekyasipHasi 0M0JI0Trusi»

OneHka YK3aMeHa

TpeGoBanus Kk cpOpMHUPOBAHHBIM KOMIIETEHMAM

«OTJIMYHO»

OrneHKa «OTIIMYHO» BBICTABIISETCA CTYACHTY, €CJIM OH IIyOOKO U
IIPOYHO YCBOWJI IIPOIPAMMHBIM MaTepuall, HCYEPIbIBAIOLIC,
IIOCJIE0BATENbHO, YETKO M JIOTUYECKH CTPOMHO €ro M3J1araert,
yMEET TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOH, CBOOOIHO
CIOpaBIIIETCA C 3aJayaMy, BONPOCAMU M JAPYTUMU BUAAMH
IIPUMEHEHHUs 3HaHWM, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPH
BUJOU3MEHCHUM 3a/laHuii, HCIOJb3YeT B OTBETE MaTepuall
MOHOTpaUUeCKOr JIUTepaTyphl, MPaBUIHLHO OOOCHOBHIBAET
IPUHATOE pELIEHUE, BIIAJEET Pa3HOCTOPOHHUMM HaBBIKAMHM U

IMpUEMaMU BBIITOJIHCHUS IIPAKTHYCCKHX 3a1a4,

«XOopouro»

OneHka «XOpoIll0» BBICTABISIETCA CTYIEHTY, €CIM OH TBEPIO
3HAaeT MaTepuall, I'paMOTHO M IO CYILECTBY M3JIaraeT €ro, He
JIONIyCKasl CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC,
IPAaBWJIBHO IPUMEHAET TEOPETUYECKHE TOJOXKEHUS IIPU
pEIIEHNN  IPAKTUYECKUX BOIPOCOB M 3a1ad, BIAJEeT

H€06XOI[I/IMBIMI/I HaBbIKaMW U ITPUEMAaMH UX BBITIOJIHCHUSA

«YHAOBJICTBOPUTCIIBHO»

OneHka «yAOBIETBOPUTENIBHO» BBICTABIISIETCA CTYIEHTY, €CIIH
OH UMEET 3HAaHMUsA TOJIBKO OCHOBHOI'O Marepuasa, HO HE YCBOUI
€ro  JeTajel, JONYCKaeT  HETOYHOCTH,  HEAOCTAaTOYHO
npaBWibHbIE  (OPMYJIHUPOBKM,  HApyIIEHUS  JIOTUYECKOM
[IOCJIEIOBATEILHOCTH B M3JI0KEHUU IIPOrPAMMHOIO Marepuala,
UCIBITBIBACT 3aTPYAHEHUS IIPU BBINOJHEHUU IPAKTUYECKUX

pabor;

«CHEYOOBJICTBOPUTECIILHO»

OHGHKa CHCYOOBJICTBOPUTECIIBHO»  BBICTABIACTCA CTYACHTY,
KOTOpLIfI HE 3HaeT 3HAYMTEIIbHOM 4YacTHu MporpaMMHOI O
Marcpuralia, JOIMYyCKAaCT CYHICCTBCHHBIC OH_II/I6I(I/I, HCYBCPCHHO, C

OONBIINMHU 3aTPYAHCHUAMU BBITTOJIHACT IPAKTUYCCKUC pa6OTI)I.
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