MuUHHCTEpPCTBO NPOCBEiicHAR POSCHIHEKSH BEASPIHH
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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

Juctummaa «MonekynsipHasi OMOIOTHs» OTHOCUTCS K TUCIUIUIMHAM 4YacTH, GhopMupyeMoi
y4acTHHUKaMH 00pa3oBaTelbHBIX oTHOIICHHH, biioka 1. JQucrunmuael (Moxynu) buomorndeckoro
MOJyJsl Y4eOHOTO IJIaHa OCHOBHOH Mpo(eCCHOHANBHON 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO
oOpazoBaHusi — TporpamMmbl  OakajaBpuata IO HampamjieHHI0 moarotoBku  44.03.05
[Tenarornyeckoe oOpa3oBaHue (¢ AByMs MPO(UISIMH MMOATOTOBKH), HANPABICHHOCTH (IPOQUIIB)
oOpa3zoBatenbHOil mporpammsbl «I eorpadus. buonorus», ounoi Gopmbl 00yueHUs.

JuciumiinHa omupaeTcss Ha pe3yiabTaThl 00ydeHHs, cHOpMHpPOBAHHBIE B paMKax Kypca
YueOHasi (O3HAKOMHTENbHAs) MpAKTUKa MO OOTaHUKE U 300JI0TUH, «XuMus», «boraHukay,
«3ooiorusy, «I'ucronorus».

Pe3ynbrarhl u3ydeHus: AUCHUIUIMHBI SBIISIOTCS OCHOBOM JJIS M3y4YeHUs TUCHUILTUH «Teopust
SBOJIIONINNY, «I eHeTHuKay.

1. IlepeyeHb MIAHMPYEMBIX pPe3yJabTATOB 00ydyeHHsi (00pa3oBaTe/LHBIX Pe3yJbTATOB)
10 IMCUHUIIHHE

Leabio ocBOoeHUS TUCHUIUIMHBI «MoJeKysipHash OMOJIOTHS» SIBISICTCS U3YYUTh MEXaHU3MBI
MOJIEKYJISIPHOTO (DYHKIIHOHUPOBAHUS KHUBBIX CHCTEM.

3agaveii OCBOCHHUS JUCIUILUIMHBI SIBISETCS (OPMUPOBAHUE Y CTYACHTA IEIIOCTHOTO
MpeJICTaBICHUs] 00 OCHOBHBIX dTarax CTAHOBJIEHHS COBPEMEHHOW HAyKH MOJIEKYJSpHAs OHMOJIOTus
U €€ CTPYKTYpE, 00 OCHOBHBIX KATETOPUSIX, TOHATHUSIX U METOIaX.

B pesynbpTare ocBoeHusi mporpamMmbl OakanmaBpuara OOYy4YaroOUIMiicsi JOJKEH OBIIAJETh
CIICIYIOIUMHA pe3yibTaTaMu OOYyYeHHUs 1O AWCHHILTUHE «MoJekyisapHas Ouosorus» (B Tadymie
MPEJICTABICHO COOTHECEHHE O0pa3oBaTeNbHBIX pPE3yJIbTaTOB OOYYEeHHS [0 JUCUUIUIMHE C
WHIUKATOpaMu JOCTHXKEHUSI KOMIICTCHITHH):

Kowmmerenmus u O6pa3oBarenbHble Pe3yIbTaThl AUCIUTIIMHBI
WHIUKATOPHI €€ (aTamnsl GopMUPOBAHUS TUCIUTUIVHBI)
JOCTHKCHUS B 3HAeT yMeeT BJIa/IeeT
JTUCIUILTNHE
[1K-11
CriocoOeH UCToNb30BaTh
TEOPETUYECKHE U
MPAKTUYCCKHUE 3HAHUS JIS
MOCTAaHOBKH U PELICHUS
HCCIICIOBATEILCKUX 337124
B IIpeAMETHON o0nacTH (B
COOTBETCTBUH C
npoduIeM u ypoBHEM
00ydeHus1) U B 00JaCTH
o0pa3oBaHUs
IIK-11.1 ocymecTBasier OP-1
pa3INYHbIE BUJIbI TPaIUIINOHHBIE U
MPAKTUICCKON COBPEMEHHBIC METO/TBI
NEeSITENIbHOCTH, WCCIIETOBAHMSI B
oOecneuynBaroye COOTBETCTBHUU C
CaMOCTOSITENIbHOE npodunem
npuoOpeTeHne MOATOTOBKH;
y4aluIMMHUCs 3HAHUU, OP-2
YMEHHI W HaBBIKOB B OCHOBHBIC ITOHATHS H
COOTBETCTBHUH CO oTpeeNeHUs
crieruUKON pa3ieon JUCTTUTUTAHBI
6uosnoruy, npoduis;
[1K-11.2 mpumensier OP-3
COBPEMEHHBIE pabotath ¢
OKCIIEPUMEHTAIbHBIC MUKpOIIpenapaTaMH,




METO/IbI PabOTHI C
OMOJIOTHYECKIMU
00BEKTAMH B ITOJIEBBIX U
1a00pPaTOPHBIX YCIOBUSIX

KOJIICKITHOHHBIM
MaTepHaaMH,
cXeMamu;
OP-4
aHAJTM3UPOBATh
COBPEMEHHBIC
HayYHBIC
JOCTUXKECHUS B
obnactu
obOpa3oBaHus U
npoduist
MTOITOTOBKH,
BBIJICIISATH U
CUCTEeMaTHU3UPOBAThH
OCHOBHBIC HJICH B
HAyYHBIX TEKCTaX,
pedeparax;

I1K-11.3 npumensier
HaBBIKH KOMILJIEKCHOT'O
MIOWCKA, aHAJIM3a U
cucTeMaTH3aluu
uHpOpMAIIUHU TI0
U3y4aeMbIM IpolsieMam ¢
UCTIOJIb30BaHUEM
UCTOYHUKOB HAyYHOU U
yueOHOI JTUTEpaTyphl,
nH(pOpMaIMOHHBIX 0a3
JTAHHBIX.

OP-5
METO/1aMH U3y4YeHHUs
KU3HEICATEIIEHOCTH

Ha TKaHEBOM,
KIJICTOYHOM,
CYOKJIETOYHOM U
MOJIEKYJISIPHOM
YPOBHSIX;
OP-6
HaBbIKaMu cOopa,
00paboTKH, aHaJIN3a
U CUCTEeMAaTU3aluu
uH(popmauuu, a
TaKXe HaBbIKaMU
BbIOOPA METOJIOB U
CPEJICTB pPELICHUS
3ajad;

[1K-12

CnocoOeH BbIIETATD
CTPYKTYpHBIE SJIEMEHTHI,
BXO/ISIINE B CUCTEMY
MO3HAHUS MPEAMETHOMN
obsact (B COOTBETCTBUU
¢ mpoduiieM U ypoBHEM
oOyueHus),
aHAIM3UPOBATH UX B
€MHCTBE COJICPIKAHUS,
(OpPMBI U BBITIOTHSAEMBIX

byHKIMMA

[TIK-12.1 mpumeHnsier
3HAHUS TIO0 HKOJIOTUHU
pacTeHul,
MUKPOOPTaHU3MOB,
KUBOTHBIX U
YeJI0BEKa;

OP-7 3naer
MOJICKYJISIPHBIC
MEXaHU3MBI
(G YHKIIMOHUPOBAHUS
KUBBIX CUCTEM Ha
TKaHEBOM,
CyOKIIETOYHOM,
MOJICKYJISIPHOM




YPOBHSX OpPraHU3aINuN
OHOJIOTHYECKUX
CUCTEM
OP-8
COBpPEMEHHBIC
poOJIEMBbI KIETOYHOM
OuoJI0ruy,
LIUTOJIOTHH,
THUCTOJIOTHH,
MOJIEKYJISIPHOM
OMOJIOTMH ¥ OMOJIOTHH
pa3BHUTHS U
Pa3MHOXKEHUS;

IIK-12.2 BBIIENSIET U
aHAJM3UPYET
JKOJIOTHYCCKHUE
0COOEHHOCTH
OpPTaHHU3MOB,
HaIpaBJICHHBIC

Ha peayn3anuio QyHKIUH
1 0COOEHHOCTEN UX
MIPOSIBIICHUS B PA3HBIX
YCIIOBUSIX Cpebl
oOHUTaHus

OpraHu3Ma;

OP-9
BBISIBIISITD
3aKOHOMEPHOCTH
JKA3HEIEATEILHOCTH
Ha TKAHEBOM,
KJIETOYHOM,
CyOKJIETOYHOM U
MOJICKYJISIPHOM
YPOBHSIX
OpraHHu3aIux
OMOJOTHYSCKUX
CHCTEM;

[1K-12.3 ananusupyer
ria00ajabHbIE
JKOJIOTHYECKHE
POOJIEMBI; MPUMEHSIET
0a30BBIC IOHSTHS
00IIIell DKOJIOIHH,
TPUHIUITHL
ONTHUMAJILHOTO
MIPUPOJIOTIONB30BAHUS H
OXpaHbl MPUPOIBL,
COIMAJILHO-
9KOJIOTHYECKHUE 3aKOHBI
B3aMMOOTHOILIEHUS
YeNI0BeKa M MPUPOJIBL;

OP-10
METOAMH U
preMaMu
OITHCaHHS,
uaCHTH()HUKAIIH,
KJ1accuuKanuu,
OMOJIOrHYECKUX
00BEKTOB,
MH(OPMaLMOHHBIX
TEeXHOJIOTHH JJIs1
pEIICHUs HAyYHBIX U
npodhecCHOHATBLHBIX
CUTYaIlMOHHO-
JOTHYECKHX 3a/aY;

[K-15

CriocobeH omnpenensirb
COOCTBEHHYIO MO3UIINIO
OTHOCHTEJIBHO
JUCKYCCHOHHBIX IIpo0ieM
npeIMETHOM 00s1acTy (B
COOTBETCTBHUH C
npoduieM u ypoBHEM
o0OyueHus)

ITK-15.1. mposBisier
MHPOBO33PEHUYECCKYIO
pedUIIeKCcHIo TIpU aHAIIN3e
mpoOJIeM U TCHACHITNI
COBPEMEHHOM
OOIIECTBEHHO JKU3HH;

OP-11
CTPYKTYpPHO-
(YHKITMOHATIBHYIO
OpPraHU3aILMIO TKAaHEH,
BIUsIHUE (PAKTOPOB
BHEIIIHEW cpesibl Ha




(hYHKIIMOHATBEHYIO
Mopdororuro TKkaHe,

THECTOTEHE3 U
pereHeparuio;
OP-12
CTPYKTYpHO-
(hyHKIIMOHATEHYIO
OpraHu3aIUIo
TKaHEBBIX CTPYKTYp B
OHTO- ¥ (PUJIOTCHE3E;

[IK-15.2. mposiBniseT
CIOCOOHOCTh
apryMeHTHPOBAHO,
JIOTUYECKHE BEPHO U SICHO
BBIPaXaTh CBOIO MO3UIUIO
1o 00CyX/1aeMbIM
JTUCKYCCUOHHBIM
npoOJeMaM B COUETAHHUH C
TOTOBHOCTBIO K
KOHCTPYKTUBHOMY
JTUAJIOTY U TOJIEPAHTHOMY
BOCTIPUSTHIO UHBIX TOUYEK
3peHuS;

OP-13
CaMOCTOSITENIEHO
WIN C IOMOUIbIO
IperoiaBaTens
c(opMyIHpOBaTh

COOCTBEHHYIO
HO3ULIHIO 10
JIMCKYCCHOHHBIM
BOIIpOCaM,
UMEIOIIIUM
MHPOBO33PEHYECKOE
3Ha4YCHUE,
noaoopaTh
apryMEHTEHI C
HO3ULIMU HAYYHOTO
MHPOBO33PEHUS,
OIUPAsACh HA
aBTOPHUTETHBIC
UCTOYHUKHU
uH(popMaLuu;

OP-14

JIOTHYECKH BEPHO,
apryMEHTHPOBAHO U
SICHO CTPOUTH
YCTHYIO U
MUCHMEHHYIO PEUb;

I1IK-15.3. BeIgensteT
KOHIENTYAITBHYIO OCHOBY
JUCKyccHii 00
HUCTOPUIECKOM U
COBPEMEHHOM Pa3BUTHUU
00111eCTBa, COOTHOCHT C
HEIO0 CBOU
MHPOBO33PEHUECKHIE
YCTaHOBKH, TPaXIaHCKYIO
MTO3UIIMIO ¥ COIUATTBHYIO
MOTHBAIHIO.

OP-15
HaBbIKaMU pabOThI U
NPUMEHEHUS B
o0pa3oBaTenbHON U
Hay4HO-
HCCIIEIOBATENBCKOM
JIeATETbHOCTH
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHIA.

2. O0beM AUCHUILUIMHBI B 3a4€THBIX €IMHULAX € YKA3aHHEM KOJHYECTBA aKaJleMUYeCKUX
4acoB, BbIEJEHHBIX HA KOHTAKTHYI padoTy oO0ydaoummxcsi ¢ npemnoaasarteieM (Mo BUIaM
YueOHBIX 3aHATHI) U HA CAMOCTOSITEJILHYIO PadoTy 00y4arommxcs
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3. ConepxaHue AUCUMILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pas3aejaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMUYeCKNX YACOB U BHI0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKADEMUYECKUX UACO8 U

6U008 YUeOHbIX 3aHAMUIL

HanmMeHnoBaHue pa3aciia u TCM

KomnyectBo yacoB o ¢popmam
OpraHu3anuy 00y4eHuUs

JleknmmoHHbBIE

3aHATUA

[IpakTnueckue

3aHATUA

JlaboparopHsble
3aHATUA

CaMocTosTENb-

Hasi paboTa

9 cemecTp

Moayas 1. Bsenenue B
MarTpu4Hbie MOJICKYJIBI.
MonekynsipHas 6uoa0rust — 1efb, 3a71a4i. MonekymsipHas Jorma
O6uonornu Ha Hayajgo XX Beka. TUNBl MaTpUYHOTO CHUHTE3A.
Crpykrypa HykiaeotuoB kak MonomepoB PHK u JIHK.
Crpykrypa /IHK — nepsuunas, sBropuunas. Koasr JJHK.
Acconmanuu JIHK ¢ onuronykneruaamu, 6enxkamu JICJI Oenku.
PHK — crpykTypHas ¥ IpOCTpaHCTBEHHAs OpraHu3alus,
¢yHkuu.  TpaHCKpuIus,  XapakTEepUCTUKAa  IEPBUYHOTO
TPAHCKPHUIITA, IPOLECCUHT U XapaKTEPUCTHKA 3PEJION MaTPUYHOH,
TpaHcnopTHoi 1 pubocomuon PHK.

MOJIEKYJISIPHYI0  OHOJIOTHIO.

Moayas 2. MexaHu3mbl, ofecne4yMBauue CTA0HIbHOCTD,
MJIACTHYHOCTD H NMpPeeMCTBEHHOCTh reHeTH4ecKoi
uHpopManuu.

[ukn pernmkaum XpoOMOCOM.

3HaueHue penapanuu, kKaaccuukaius TUIOB penapaiuu. ['pynmna
ncTouyHUKOB noBpexaeHus JIHK — sH10- 1 DK30TeHHBIE.

Moayas 3. MexaHu3Mbl PEeKOMOMHALMH TeHETHYECKOIro
MarepuaJa.

Obmas XapaKTepUCTHKA IIPOLIECCOB pPEeKOMOMHALIUU
TEHETUYECKOTO Marepuana. PexomOwHammoHHass cuctema 1 —
TOMOJIOTHYHAsl peKOMOMHaIMs. OKToNUYecKas peKOMOHMHaIus.




['omonoruunas pekomOunarus E.Coli. Monens Xomumes.
Pexombunamonnas cucrema |l — pekomOuHaust 63 roMosoruu.
Caitt-cienududeckas u HE3aKOHHAasI peKOMOUMHAaIIHA.
Tpancnosunuu. KousBepcus rexa.

Monyab 4. 'eHoM U peanu3anus reHeTu4eckoid ”HGOpMAIIHH. 2 - 4 8
Uctopuss  dopmupoBanus  noHatus TeH.  CTpyKTypHO-
GbyHKIIMOHAIbHAS OpraHu3alusi T'€HOMOB JYKapuoT. Perymsmus
AKTUBHOCTH T'€HOB.

MetunmpoBanue [JHK - poaurenbckuii reHOMHBIA UMITPUHTHHT .
MI'D B reHome. MoJeKysipHblE MEXaHU3Mbl IEpEMEIECHUS
TPaAHCIO30HOB U PETPOTPaHCIIO30HOB. Ponbs M1 D B nepecTpoiikax
XpOMOCOM. ['OpU3OHTAIIBHBI MEPEHOC TE€HOB H  3BOJIOLUA

TreHoMa.
I'enom uemoBeka u Owmomoruss XX| Beka — TeHOMHKA, €€
nepcnekTuBsbl. [Iporeomuka.

Tpanckpunuus —  UWHULMALKS, OJOHTalMsl, TEePMUHALUS,

MPOLECCUHT MEPBUYHBIX TPAHCKPHUIITOB.

Tpancusuus — MHUIMAIS, SJIOHTAlKs, TePMUHALIMS, TPOLIECCHHT
nonunenTuaa. Mojenab AJIOHTallMOHHOTO MHKIA («CMBIKaHUe-
pa3MBbIKaHUEY).

Moayabs 5. Moaekyasipable MeXaHU3MbI  NATOJIOTHH, 2 - 6 6
cTapeHUs U TH0e/ M KJIeTKH.

Knaccudukanuss MCTOYHMKOB TE€pPaHTOreHE3a: CTOXACTHYECKHE,
OHTOTEHETUYECKHE, HMMMYHOJIOTUYECKas, TeHOM-3aBUCHMEIE,
CBOOOHOpAIUKAIILHBIH. [MposiBnenus CTapeHHs Ha
HOMYJSIIUOHHOM  ypoBHE. CBOOOJHOPAIUKAIBHBI MCTOYHUK
craperus. CTapeHue 1 arnonTos.

[Iporpammupyemass  KkjeToyHass TIuOenb — TUIBL, 0Oas
XapaKTEepPHUCTHKA, aKTUBATOPbl U MHIHOUTOPBI, MOP(OIOTUIECKUE
NpU3HAKH,  MOJIGKYJSIDHBIE ~ MEXaHWU3MBI, IIyTH  3aIycka
(peuenTopsl, BHYTPEHHUE MCTOYHHKM — MHUTOXOHIpuu, OIIP).
OcoOblif THIT aNIONTO3a Y APUTPOLIUTOB.

KomnrerorepHoe TectupoBanue 4 010ka

Hroro no 9 cemectpy 12 - 20 40

3.2. Kpamkoe onucanue cooepycanus mem (pazoenos) OucCyuniuHsl

Kpatkoe conep:kanue kypca (9 cemectp)
Moayas 1
BBegenne B MoJieKkyIsipHYI0 Onos10rHI0. MaTpuyHbIe MOJIEKYJIbI.

MornexyssipHasi OM0JIOTUs — 11eMb, 33J]a4d U CBSI3b C IPYTMMHU OTpaciasiMU OMOJIOTHH, XUMHUH,
¢u3uku. Tumbpl MaTpUYHOTO CHUHTE3a KakK LIEHTPalbHBIM IpollecC B Nepeaade, XpaHEHUH U
peann3anyy HacleICTBEHHOro Mareprana. CTpyKTypa HyKJIEOTHIOB.

Crpykrypa JHK w  npunuun  ¢dopMupoBaHus  KoH(pOpMaLui. [TpuHnmn
kommiementapHoctd. Koawsl JIHK. ®usmnueckue mnapamerpsl koHpopmanuoHHbXx ¢(opm JHK.
Accommaniun JIHK ¢ onuronyknerunamu, mapel XyrctuHa. Accomumanus JHK ¢ OGenkamu:
OenKoBBIE JOMEHBI, Y3Haioue crenuduueckue nocienosarensHoctd  JIHK —  obmas
xapaktepuctuka. JICJ[ OCHOBHbIE KJacchl: "JMEWIIMHOBAasT MOJHUA', "IHMHKOBBIE TablLbI",
AIIEKTPOCTATUYECKOE MPUTSKEHUE, [B-ckadond, NeTIs-COupaib-NeTas, TPaHCKPHUIILIMOHHBIE
(bakTopsI.




PHK — cTtpykTypHas ¥ mNpOCTpaHCTBEHHass OpraHu3aiusi, (QyHKIHH, KilacCHU(pUKAITHSI.
Otnnuust w cxoxactBa B HykieotunHou crpykrype ¢ JAHK. Knmaccudukanus PHK. SiPHK —
CTpOEHHUE (PYHKIUH B KJIETKaX KHUBOTHBIX U PACTCHUH.

pPHK. Pu6ocomusie PHK ux Bumbl, mepBUYHBIE U BTOPHYHBIE CTPYKTYphl. CTPYKTYypHBIE
JIOMEHBI U KOMIakTHas camoykiaaka mojiekyn PHK. 3nauenne pubocomuoit PHK. PuGocomubie
Oenku, WX pasHooOpasue W HOMeHKIaTypa, B3aummozericteue ¢ pPHK. Ilepudepuyeckoe
pacrionokenue OenkoB Ha siape pPHK. Tonorpadus OGenkoB: ompeneneHue cOCEICTBYIOLIMX
6enkoB mexay Oenxamu. Tomonorusi pPHK, ee mpussska x Tomorpaduu 6emxoB. Mopdomorus
pubocombl. Pa3mepsl, BHELIHUM BUJ, TOJIpa3/ieleHUE HA 1BE CyObEJMHUILIBI.

MPHK (uHdopmarmonHas, MaTpu4Has, MECCEHXepHas) - CTPYKTypa U (YHKLIHOHAJIbHBIC
yuacTk. Cnenuduyeckue mocieaoBaTeIbHOCTH, CTPYKTYPHBIE 3J1eMeHThI, Jokanu3anus MPHK B
kietke. I[Iponeccunr MPHK. Onpenenenue npoueccunra. UHTponsl, crutadicunr. Knaccudukarmmst
UHTpoHOB. MHTpoHb! rpynmbl |. OcOOEHHOCTH CTPYKTYyphl M MEXaHU3MbI CIulaiicuHra. Tpasc-
CIUIAHiCHHI, €ro pacnpocTpaHeHue. AJIbTepHAaTUBHBIN cCIUIaiicuHr. buosoruueckue mnocieacTBus
aJIbTEPHATUBHOTO crutaiicunra. Penakruposanue PHK. MoiiekynsipHble MEXaHU3MBI, THIIBL.

TPHK (TpancdeptHas, TpaHcriopTHast) TPAHCKPHIILIUS, XapaKTepUCTUKa | TpaHCKpUITa Ipe-
T-PHK, npoueccunr, xapakrepucruka 3pesnon amusoani-t-PHK.

Pu6o3umel, ux cneunuyHOCTh U MEXaHU3M JIEHCTBUS — TeIoMepas3a, peBeprasa.

PacmndpoBka renernyeckoro koja. (OCHOBHBbIE CBOWCTBA TI'E€HETHYECKOIO  KOAA.
Oco0eHHOCTH KO/I0BOTO CIIOBApSI.

Mopayasb 2. MexaHu3Mbl, o0ecrieunBaloiie CTa0WJILHOCTD, IVIACTUYHOCTD M
NPeeMCTBEHHOCTh I'eHeTHYeCKoi HH(popMaluu

Penapanusi. 3HaueHue penapauuu, Kilaccupukauus TUNOB penapauuu. ['pymma
ucrouHukoB nospexiaenus JHK. Curnanel noBpexaeHuii, npeoOpa3oBanue curHaina. Ilpsmas
penapanus - ¢ortopeakrtuBanus, Os-aIKUIMPOBAHNE TYaHHWHA, MpsMas perapanus OJXHOHUTEBBIX
pa3pbIBOB. DKCLUM3MOHHAsA pernapaunus — oOuias xapakrepuctuka, nytd. BER myte Ha npumepe
3actporiku All-caiitoB; NER-nyts B Momuammx obGnactsix remoma (global genome repair) u B
tpanckpunnuonHoakTBHEIX (TCNER); MMR-myTh Ha nmpuMmepe KHIIEYHOH MaJouKu (pernaparius
HEKOMIUIMMEHTapHbIX ~ OocHOoBaHui). IlocTpernnmkatuBHas penapauus. PexoMOuHaMoHHas
penapamus - He romosioruyHoe coeauHeHue KoHIoB (NHEJ), romonornynas pexoMOMHAIUA.
TpanckpumnuonHas penapanuss u Oose3Hu, oOycioBieHHble aedekramu pemapamun. SOS-
penapanusi.

Pensmmkanus. [{ukn peruukarnuu xpomocom. CoObiTust TOAroToBKM K pervinkanun JJHK —
ORG-komrteke, 6enku Cdc 6, Cdt 1 u RFC. MCM 2-7 komrutekc. ®opmuposanue pre-IC 8 G — 1
nepuos. CoObiTHE 0OecTeunBaroie MPOXoXKAeHNe cTyrnened 6 — 7 B S ¢a3y. Mannmanus uenei n
30HbI permkanuu. OcobenHoctu perumkanuu JJHK B cBsA3u ¢ aHTHmapamuienbHOM mpupoon
nenerr (leading strand', lagging strand). Tomorpaduueckass mpoOiema cuHTe3a (GparMeHTOB
Oxkazaku. Xapakrtepuctuka coObitTuit G — 2 craaun u Mutosze. CtpoeHne U (HyHKIMOHHPOBAHUE
3arpy3unka Manxetku (RFC). BpemeHHas 3aBUCUMOCTD PEILTUKAIIAN: YaCOBBIC MOsICa PETUTHKAIIH.

Mopayas 3. MexaHu3MBbI peKOMOMHAIIMYM TeHETHYECKOr0 MaTepuaJia

PexomOunanusa. OOmas XapakTepUCTHUKAa IPOLECCOB PEKOMOMHAIIMM TE€HETUYECKOTO
marepuana. PekomOuHanmoHHass cuctema | — romojoruuHas pekoMOuHaIMs (IKTONMUYecKas
pekoMOuHanus, romosioruyHas pekomOuHanuss y E.Coli — renermyeckuit KOHTpONb WU
MOJIEKYJISIPHBI MEXaHHM3M, MOJIellb TOMOJIOTUYHON pEeKOMOMHAIMM Ha OCHOBE perapaluu
nsyuenovyeunbix paspeiBoB JIHK). PexomOunanmumonnas cucrema |l — pexomOunanus 0e3
romonorun. Cait-crieruduueckas pekomOuHanus. Hezakonnas pexkomOunanus. TpaHCo3UIMM.

Monyab 4. I'enom u peanu3anus reHeTu4eckon uHGopMmanum.

I'enom. Hctopus cdopmupoBanus moHsATHsS TeH. OOmas cxemMa OpraHuM3aldd TeHOMa
sykapuoT. CTpyKTypHO-QYHKIIMOHAJIbHAs OpraHU3alusi TEHOMOB OJYKAapUOT. XapaKTepUCTUKa
reHoma, OJIOUHO-MepapxXxuyeckas MOJIENIb OpraHM3allid TeHOMa — Oa3albHBIN, OoJiee BBICOKHIA,
BbICIIMN ypoBeHb. Kiaccudukanusi peryasiTOpHbIX paloHOB. Perynsius akTUBHOCTH TE€HOB —
MNOCTTPAHCIIIMOHHBIE ~ MOJUGUKAMK  aMUHOKHCIOT,  IO3MIMOHHPOBAHHE  HYKJIEOCOM,
KOHKypeHTHoe cBsi3biBaeHue [F u ructoHoB ¢ [IHK, merunupoanme JIHK (poaurensckuit
T€HOMHBIM MMIIPUHTHHT) aKTUBalLlUs I'€Ha WM U3MEHEHHME €ro aKTUBHOCTH NpU BHeApeHnu MIO.



MI'D B reHome. MoJieKyIsipHbIE MEXaHU3MBbI MIEPEMENIEHUS] TPAHCIIO30HOB U PETPOTPAHCIIO30HOB.
Ponp perpoTpaHCNIO30HOB B COXPaHEHMH TEIOMEPHBIX KOHIOB XPOMOCOM H pernapanus
nByHuTeBbIX pa3peiBoB JIHK Posns MID B mepecTpoiikax xpomocoM. ['OpH30HTaNbHBIA MEPEHOC
TE€HOB U 3BOJIIOLUSA T€HOMA.

BuocunTte3 0Oenka. OOmas XapakTEpUCTHKA. TPaHCKPUIIUS — HWHUIMAIUA: CTPOCHHUE
npoMoTtopa kiacca |, perynsuns uHUIManuyu TPAaHCKPUIILIUKM, MEXaHU3Mbl PEMOHTaXa HYKJIEOCOM,
dbopMupoBaHHE MPEHMHHUIIMATOPHOTO KOMIUIeKca. OmnoHranus. TepmuHanusa. PopmupoBaHue
a.a.TPHK — xomruiekca. Tpancnsuus o0mas XxapakTepyucTUKa U anmnapar TpaHcjasiuuu. Maunuanys
— ¢axrops! naummanyu (elF 1, 2, 3, 4, 5, 6) u ux poas; moaroroska pudbocom, MPHK u a.a.TPHK k
TPaHCISALUU.

Tpancnsinuss — ompenenenue, oOmas xapakrepuctuka. WHunmamus - oOpa3oBaHue
MHULMUpYroUiero komiuiekca u ero coeauHenue ¢ MPHK. Ilouck craproBoro komoHa — iBa nmyT y
9y.- U NpokapuoT (ckanupyrouias moaenb M. Koszak — TepmMuHabHas MHMLMALKSA U BHYTPEHHSSA
uHuimanys). Jekomupyromas QyHkuus Manod M dH3UMatudeckas (QyHKuMs — OOJBIION
CyObeIMHMIIBI. DIIOHTAIMS — MOJIENb 3JOHTAMOHHOTO LHUKJA («CMBIKaHHE-Pa3MBIKaHUE)), 3TAIbI
aoHTalMu — (OPMUPOBAHKUE KOJOH-aHTHUKOJOHOBOI'O B3aUMOJCHCTBUS B A-ydyacTke pUOOCOMBI,
nenTusanus, TpaHciuokauus. Tepmunamus. Perymsiums cuuTe3a Oenka Ha ypOBHE TPAHCIISIHH,
Tpanckpunuuu. [Iponeccunr 6enka u peryasius 3Toro mpoiecca.

Mopnyas 5. MoJiekyJIsipHble MeXaHU3MbI IaTOJIOTHH, CTAPEHUS] U THOEJIM KJIeTKH.

OmnyxoJsieBasi TpanchopManusi KJIETKH. XapaKTEPUCTHKA «COLUAIBHOIO» TMOBEACHUS
KJIETOK B MHOTOKJIETOYHOM OpPTaHU3Me: MHIAYKLHUS Pa3MHOKEHHUS TyMOpalbHbIMH (akTopamu, OP,
CUCTEMBI, OXpaHsoIue reHoM. MopdoreHeTHUecKre peakiuu HeTpaHC(HOPMUPOBAHHBIX KIIETOK:
(dopMupOBaHHE MHUKpOCpENbl (KaK KJIETKH CTPOAT TKaHb), MEXaHU3Mbl PETYJISLMU KOHTAKTHBIX
peakiuii. MopdoreHeTHueckue peakiuu OMyXOJeBO-TPAHCPOPMUPOBAHHBIX KIIETOK (TOTEpS
(doKambHBIX aNeru3uidi W aAre3uil BTOPOro THUMA, (HOpPMUPOBAHHE JIOKOMOTOPHOTO (EHOTHIIA,
AHOUKUC). MomNeKynsapHO-TeHETUUECKUN aHAJIU3 MPOIIECCOB OIMYyXOJeBOW TpaHchopmaruu: 2-X
yaapHas mozenb kanmeporenesa (Knudson), kmaccudmukarus Kunsnepa-dorenpinTaiiHa TeHOB
CYNPECCUH OMYXOJH (XpaHUTENH KIETOYHOTO IUKIA, OOIIero KOHTpois). MexaHusm JeicTBUA
reHoB cympeccopoB. Ilyrm moBpexaenuss ['CO. Meronq wu30upaTenbHOrO  TMOJABJICHHS
TEJIOMEPA3HON AKTUBHOCTH.

HNuBosonusi onrorene3a (cenecuenunus). Kimaccudukanuss KICTOYHUKOB IepaHTOreHE3a.
I'enom-3aBucumblie uctounuku: bcl-2, p53/ING1, HLA, E(AIIOE), «rposiHckue reHbi» (per, tim,
clk), «ieHuBbIe» TeHBI, TEHBI «peaHUMaTopb». CTOXACTUYECKHE: pOJIb 1-0ff XPOMOCOMBI,
metunupoBanre JIHK, rmukosunmpoBanue Oenka u JIHK, HakomneHue comMaTHYeCKHX MYTallUid,
Teopuss MapruHoTamuu. CBOOOJHOPAIMKAIBHBIA HCTOYHUK CTapeHus. MMMmyHolornyeckas:
«Oomnbine» 4yacel opranuzMa («bur-ben»), ponb kene3 BHYTpEeHHEW cekpeluu. DJeBallMOHHAs
(oHTOrEeHeTHuYecKas) Mojieib crapeHus. CTapeHue U aronTos.

IIKC. Anonto3. IIporpammupyembiii Hekpo3. Ayrodarusa. Murornyeckas
kartactpoda. IIKC xkonTmHmymbl. OOmas xapaktepuctuka mnyredt IIKI, oTkpsitue,
6uonornyeckoe 3HaueHue. Muaykropsl u uHruburopsl. Ilytu 3amycka myreit IIKI' — BHemiHwmit,
yepe3 penentopsl cmeptu (DR), nelikouutel m IIKI' u BHyTpeHHHMe myTH (OpraHesuibl).
Mopdonornueckue xapaktepuctuku nyreil IIKIT — snepHas aerpaganus ¥ OUTOIUIa3MaTHYecKast
¢daza. buoxumuueckue mnporecchl npu peanusauuu pasnuuHblx nyrted IIKI. I'enermueckuit
KoHTpoub paznnunbix myteid ITIKT'. Cxoactso u otnnuune myreit IIKI'. DputponuTs! 1 anonTos.

4. TlepeyeHb Y4YeOHO-METOAMYECKOr0 ofOecreyeHUsl [Jsi CaMOCTOATEIbHOH  padoThI
00y4aroIMXCcH M0 JUCUMUIITIMHE

CamocrosTenbHas paboTa CTYICHTOB sBIseTca 0co0oil (opmMoil opraHuzanuu y4eGHOro
npoiiecca, MpeaCTaBysoas coool MIaHUPyeMyo, T03HaBaTeIbHO, OPraHU3alMOHHO U METOINYECKH
HaMpaB/IIEMyI0 JEATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHUE KOHKPETHOIO
pe3yabpTara, OCyllecTBisieMylo Oe3 mpsiMoil momou mnpernoaasatens. CamocrosiTenbHas pabota
CTYJICHTOB SIBJISIETCS COCTaBHOM 4YacThl0 yueOHOH pabOThl M HMEeT MLEebl0 3aKperuieHue |
yrny6neHHe ITOJIYUCHHBIX 3HAaHUHA H HABBIKOB, ITOHUCK H an/Io6peTeH1/1e HOBBIX 3HaHI/II>’I, a TaKXeE
BBINIOJIHEHHE Y4YeOHBIX 3a/JaHuii, MOJArOTOBKY K MPEICTOSALIMM 3aHATHSAM U 3k3ameHy. OHa



IpeaycMaTpuBaeT, Kak MpaBHIO, pa3paboTKy pedeparoB, HalMCaHUE OKJIAJO0B, BBITOJIHCHHE
TBOPYECKUX, UHIUBHUIYaJbHBIX 33JaHUI B COOTBETCTBUHU C YU€OHOH MpPOrpaMMoii (TeMaTH4YeCKUM
IUITAHOM M3YYEHUS AWCHMIUIMHBI). Tema ISl Takoro BBICTYIUICHHSI MOXET OBITh NpeaokKeHa
npernojiaBaTesieM WM W30paHa caMUM CTYJEHTOM, HO MaTepHall BBICTYIUIGHHS HE JIOJDKEH
OyOnMpoBaTh JIEKIMOHHBIH MaTepuan. PedepaTuBHBII Marepuan Ciy)XUT JOTOJHUTEIBHON
uHpopmanueil Uit paboThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHAs IIeNb JaHHOTO BUAA PaOOTHI
COCTOHT B O0YYEHHH CTYJCHTOB METOAAaM CaMOCTOSITEIbHON PaboThI ¢ ydeOHBIM MaTepuanoM. [l
MOJHOTHI YCBOGHHUS TEM, BBIHECEHHBIX B TpPAKTUYECKHE 3aHATHA, TpeOyercs pabota ¢
nepBoucTouHMKamMu. Kypc —mpemycMarpuBaeT — CaMOCTOATENBHYIO — paboTy  CTYAEHTOB  CO
crenuanbHOi  smTeparypoil. CnemyeT OTMETHTb, YTO CAaMOCTOATENbHAas padoTa CTYAEHTOB
pe3yibTaTUBHA JIMIIb TOT/A, KOTJa OHAa BBINOJHICTCS CHCTEMaTHYeCKH, IIJIAHOMEPHO U
IeJICHANPABICHHO.

3amaHus ISl CaMOCTOSITENbHOW paboThl MPeayCMaTpPUBAIOT HMCIIOJIB30BaHHE HEOOXOIMMBIX
TEPMHHOB U MOHATHH 1O mpoOnemaruke Kypca. OHM HalENMBAOT HA NMPAKTUYECKYI0 paboTy Mo
NPUMEHEHHUIO M3y4aeMOTo MarepHaja, MOMCK OMOIMorpaguuecKkoro Marepuana U 3JICKTPOHHBIX
MCTOYHHUKOB MH(OPMAINH, WUTIOCTPATUBHBIX MAaTEPHAIOB. 3aJaHHs 110 CaMOCTOSITEIbHON paboTre
JAIOTCS TI0 TEMaM, KOTOPBIE TPEOYIOT JOMOIHUTEIBHON IPOPAOOTKH.

OO0t 06beM caMOCTOATETLHON PA0OThI CTYACHTOB MO0 AUCLHUILUIMHE BKIIOYAET ayTUTOPHYIO
¥ BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTY/IEHTOB B TEUCHHE CEMECTA.

AynuTopHas caMOCTOsTeNbHAas paboTa OCYIIECTBISETCS B ()OPME BBIIOJIHEHHS TECTOBBIX
3aJaHuid, Keiic-3aJa4, MHChMEHHBIX MPOBEPOUYHBIX paboT Mo JUCHUIUIMHE. AyIUTOpHas
caMmocTosTeNIbHas paboTa obecredyeHa 0a30i TECTOBBIX MaTepHalioB, Keic-3ahad 1Mo pasaenam
JVCIIATUTAHBL.

BHeaynuTopHas camocrosTenpHas paboTa ocyIecTBiseTcs B hopmax:

- TecTUpOBaHHE. BOMpOChl MO CaMOCTOSTENBFHBIM paboTaM BKIIOYEHBI B JIAOOpaTOpPHBIC
3aHATHS U B OJIOKU TECTHPOBAHHMS.

PexuM TecTHpOBaHUS — KOMITBIOTEPHOE TECTHUPOBAHUE TMPOBOAMTCS B TPYIIE B TeueHHE 45
muHyT. Kaxaprii Onok Tecra BrimovyaeT B ceOst S0 TectoBbix 3amanuii. [Iporpamma ¢opmupyer
BapHUaHTHl (KaKIBIH pa3 HOBBIC) TMO3BOJISIET MCIPABUTh BHIOPAHHBIA BapHaHT OTBETA, NMPEPHIBACT
paboTy CTYICHTOB IO OKOHYAaHMM BpEMEHH TecTHpoBaHue. [locie uero BBIBOIUT MOYyYCHHBIN
cryaenTtoM Oami. IIporpamma mo3BoJisieT cAenaTh pacledyaTKd BapUAHTOB M MOJYYCHHBIE OaslIbI
TECTUPYEMOW TIpyNIbl CTYAEHTOB. TecToBble 3aJaHusl 3aKphITOrO THIIA, HAa COOTBETCTBHE, C
PUCYHKOM, JIOTOJHHUTH BBIpaKCHHE, 3aKOHUYUTH omnpezeneHue. Bapmantsl orBeta — 1. Hioke
npusaraeTcs HeKOTOPBIN NepedyeHb TECTOBBIX 3aJJaHUI U3 Pa3IMUHBIX OJIOKOB JAHHOTO Kypca.

TecToBble 3a/1aHUA:

- OTKPBITOI'O THUIIA,
- 3aKpBITOTO THUIIA,
- Ha COOTBETCTBUE,
- Ha MOCJIEIOBATENBHOCTD MTPOLIECCOB,
- C pUCYHKamH.
PexxuM TecTHpOBaHUS:

- BpeMs — 45 MuH

- 3amanuii - 50

- HaBUTAITHSI TIO 3aJITAHUSM C BO3MOXKHOCTBIO PETAKTUPOBAHUS OTBETOB

- aBTOMATHUYECKOE OTKIIFOUCHHUE MPOTPaMMbI TECTUPOBAHUS 110 HCTEUCHUH BPEMEHH TECTUPOBAHHUS

- BBIBE/ICHHE PE3y/IbTATOB TECTUPOBAHHMS B Oaliax

- KoHBepTanus 0awioB B orieHKy — 0 - 30- HeynoBiIeTBOpUTENLHO; 31 - 38 — yaoBieTBopuTenbHO; 39 -
45 — xopo1uo; 6osee 45 — OTIMYHO.

Ilpumepnulit nepeuens mecmoegvix 3a0aHuil
Peniukanust — 310
1. mepexoaupoBaHHE T€HETUYECKOW MH(OPMALIUY B TOTUTENTHIHYIO IIETIh
2. cuHTe3 MHOTOUHCcIeHHBIX Kommii PHK ¢ Hykineotuaro# nocnenosarenbaocTr JJHK
3. BOCIPOU3BEACHHUE NCXOJHOTO TEHETUYECKOTO MaTepHralia B TOKOJIEHUSIX



4. cunre3 JIHK c mykneotuanoi mocinenoBarensnoctd PHK

B skcnepumenTasibHbix padorax J. Haprad¢ suiBesn, uro JHK u3 pasHbix 0HoJ0rHYecKUX
HCTOYHHKOB COEPIKHT ...

1. paBuoe kommuectBo dT, dA u dI', dI]

2. paBHoe kosimuectBo A, dI' u dT, dI]

3. pasnoe koaudecto dII, dA u dI', dT

4. pasnoe koauuectso dI, dIl u dA, dT

Yroa tBuct (TWIST) — 310

1. yrox pacKpbITUS IJIOCKOCTEN COCENHMX AP OCHOBAHMI IapajlIelIbHO IJIMHHON OCH CUMMETPHH
2. YroJI CIUPAJIbHOTO BPAIIEHUS MEKIY JUTMHHBIME OCSMH CHMMETPHH COCETHUX T1ap OCHOBAHUI
3. yroj packpeiTHs IIOCKOCTEM COCENHMX IAp OCHOBAaHHWM MapajjIeIbHO KOPOTKOH OCH
CUMMETPHH

Paccrosinue Shift —3To

1. paccrosiHHEe MEXIy reTepOIMKIAMH OTHOCHTEIBLHO MX JUIMHHOW OCH IO OTHOIIEHHIO JPYT K

Apyry
2. paccTOsHUE MEXIy TeTePOIMKIAMH OTHOCHTEIBHO MX KOPOTKOH OCH MO OTHOLICHHIO APYT K

Apyry

3. pacCTossHHE OTHOCHUTEIIBHO JPYT Ipyra mo amuHHou ocu nermu JTHK
Brioepure nasmuapom JHK

1. TCCA-CCAA

ACAC-GGTG
2. TTTC-CAAA
CCAT — CAAT

3. TI'TIT — HUALIA
ALALII-ITTIT
PHK-nosumepasa | ocymecrsisier cunres
1. pPHK
2. TPHK, pPHK, siPHK
3. siPHK, MmPHK
IMosmagennaupoBanue — 310
1. mocnemoBaTenbHOCTH Ha 3 -KoHIIE — AAYAAA, 3a 10 — 20 u.11. 1o xkona MPHK
2. TIPUCOCTUHECHHE N’ merumoBoro ocratka I'T® k 5"-xonny MPHK
3. BbIpE3aHUE UHTPOHOB U CIIMBaHHUE YK30HOB
4. BcTaBKH, Aenennu, 3aMmeHbl ocHoBaHnuii B MPHK nocre tpanckpuniinm
Hutpon rpynnsl |1 ¢popmupyer nacco 3a cuer ...
1. 2 -rHapOKCHIILHOM TPYIIIBI
2. 3’-pochomudupHoii cBs3u
3. 5’ -TUAPOKCHIBHOMN TPYIIIIBI
4. 5-pochoanddpupHoii cs3u
«licensing» kommiekcoM siBJIsieTCst

1. MCM 2-7
2. ORC

3. RFC

4. PCNA

JHK-cBsi3piBarommii 6e1ok RPA (JHK-Ttonousomepa3a |) pexkpyrupyercs B JIHK nociie
1. waumarum pre-RC

2. mpucoenuHernus MCM 2-7

3. mpucoenunenuss CDK u Cdc7

4. wynunuanum pre-1C

Beaxn Anbdeprca (SSB 6e1kn) BHINOJHAIOT GPYHKINIO

1. Bce Ha3BaHHBIE

2. HET BEPHBIX OTBETOB

3. Bempsamstor JJHK nens



4. wusbuparenbHO cTUMYIHpYIOT padoty JTHK-mommmepassr
5. 3amumatot uens JJHK ot Hykieas
COopka XpoMaTHHA MOCJIe PEIVIMKANUN OCYEeCTBIIsIeTCS

1. Fenl
2. Dna2
3. CAF1

4. checkpoint

JlumMepbl NUPUMUIAHUHOBBIX OCHOBAHMI BOZHUKAIOT B pe3yJibTaTe ...
SKCIIM3UOHHOM pernapanuu

BER-miyTn

O — aNIKWIIMPOBAHHUS

dboTopeakTUBaIIH

All-caiiToB

teuenune global genome repair NER 6esiok XPC BoinoJinsier GyHKIHIO
CBSI3bIBaHUSA ¢ OAMHOYHOM HUTHIO JIHK

MHULUALNMN, TPAHCKPUIILNUU U PACKPYUYMBAHUS AYILIIEKCA
Boipe3anus 3° JIHK noBpexnenno nenu

BbIpe3anuda 5° JIHK noBpexaeHHol nenu

coennHenus ¢ JJHK, koTopast conepKuT pasHble MOBPEKICHUS

U"P.O“’!\’!*w.m:b@!\’!—‘

BeJIO‘lHO -nepapxuyeckasi Moje/b CTPOEHHsl PeryJsiTOPHBIX P-X IeHOMa B HUKHEM YPOBHe

npeacTaBieHa

1. KOMITO3UIIMOHHBIM JIEMEHTOM

2. JHXaHCEPOM

3. caiitom cBs3biBaHus |F

4. MHTErpajJbHOU cucTeMoi

5. JIOKYCKOHTPOJIUPYIOLUIUM pailOHOM
MexaHu3M nepeMenieHusi peTPOTPAHCIO30HOB OTKPbLIH
1. Xecnon-XappucoH

2. Temwun I'., bBantumop /1.

3. ®pank-Kamenckuiit M. /1.

4. Xecun P.b.

Eciu MyTaHTHBIN ajlj1e]lb reHa HMIPUTHPOBAH U IeTePO3UIoTeH M0 MyTaUuM (MeTHJINPOBAH
reH OTLA), ompe/eJuTe MpPoOsiBJeHUe 00JIe3HH, ecJId MYTAHTHBIH TreH OyJAeT MOJy4YeH OT

MaTepH (A-HOPMAJIbHBIN aJ1e/Ib TeHA, a-MYTAHTHBIN aJ171€e]1b)

1. A*A
2. Aa
3. AA

4. A¥*reu orna

Boioepute xpomatuasl |l Tuna, chopmupoBanHbie nocjie pa3pbIBOB B oJyxuasme Xosuiuaes

1. 2.
A B C A B c
b b
B b
a b c a B C

RecA-o0esoxk  ¢opmupyer Bokpyr JJHK mnpaBo3akpydeHHyio 0eJKOBYW CHHUPAIb
o0pa3oBaHueM

cBs3piBanme Oenka ¢ JJHK mo mpuHnmmy «xoHeI-B-KOHEeI

nepBuyHoe cBszbiBanue ¢ JJHK

MIPUBOJIUTH BO B3auMojiercTBue oaHonenodeuno JJHK ¢ roMmonornyueM aymiekcom
dbopmupoBanue HUTEBUAHOTO oOpa3oBanus — ReCA-JIHK-dunament

3aBEpUICHUE MMOJITOTOBUTEIBHON MPECHHAIICUYECKON CTaIud KPOCCUHTOBEPA

asrONOE

C



HNurerpanus JHK ¢gara npoucxogur myreM peKOMOMHALMH MEXKTY
attO xpomocomsl (para u attB B xpomocome GakTepuu
attR xpomocowmsl ¢ara u attB B xpomocome 6aktepuun
attP xpomocomsl ¢ara u attP B xpomocome GakTepun
attP xpomocomsl ¢ara u attB B xpomocome O6akTepuun
attB xpomocomsl ¢ara u attP B xpomocome GakTepun
Bsi3piBanue TF ¢ JHK B 00J1acTH KOPOBOIo 3jieMeHTA MPOUCXOIUT 3a CYeT ...
TBP TFIIF
TBP TFIID
TBP TFIIB
TBP TFIIH
TBP TFIIA

F3 — BbInosIHsAET PyHKIMHU

Tk EAGORODNE

1. y3naer u cBsa3piBaeT MeT.a.a.TPHK u I'TO

2. crabwmsupyet komiuiekc meT.a.a.TPHK u 40S
3. cBsasbiBaetcs ¢ 40S

4. xsnupyer 5 -konen MPHK, pacinerenne MPHK
5. coemunsercs ¢ 60S, mpenorBpamiaeT coenunenue 60S ¢ 40S
K «TposiHCKMM» reHaM OTHOCHT ...

1. per,tim, E(AnoE)

2. HLA, clk, tim

3. per, p53, bcl2

4. bcl2, tim, clk

5. per, tim, clk

B

HAYAJBHOH cTaauu sijiepHOil (a3pl SK3eKyUUH NPH anonTo3e 00pa3ylTcs KpYyHHbIe
¢pparmenTsl xpomatuHa (300 Teic H.M.). OHM Hape3aloTcs AeiicTBUeM (epMeHTa ... NPH
pacuienJieHu ...

1. momu-(AJld-pubd030)-nomumepassl (ITAPII), 6enka Tomonzomepassr |1

2. TpaHCTIIOTaMHHA3bI, Oenka Tononzomepassl ||

3. TTAPII, rucrona Hj

4. Ca®*, Mg?" sunoHykneassl, 6e1ka TomonsoMepassi |

5. Ca?*, Mg?" sunonykieassl, 6enka Tonousomepassi ||

Jonoanute cxemy npoBedenusi curHaia IIKC «...—peuentop—...—kacnazsl |
Je0HA—...— Kacna3sl || smesona»

1. uHAyKTOp, pErynaTop, agantep

2. ajganTep, MHAYKTOp, PEryasTop

3. HMHIYKTOp, ajanrep, peryisTop

4. apamntep, perynasTop, HHIYKTOP

5. WHAYKTOp, PETYIATOP, HHAYKTOP

Honcenc-myranuu — 31o

MYTaIH Ha CTHIKE SK30HOB U MHTPOHOB

2. MyTAallM¥ HYKJICOTHUIHBIX OCHOBaHM B | WK 2 MO3UIIUHU KOJIOHA

3. 3amena I Ha A B KOIOHE BalMHAa

4. W3MeHEeHUs KoIudecTBa Oenka

5. 3aMeHBI HYKJICOTHIOB C 00pa30BaHNEM TEPMHUHHUPYIOIINX KOJJOHOB

=

Temwt pechepamos
e SELEX (Systematic Evolution of Ligands by EXponential enrichment) rubpuan3ariu
tpurekcos JIHK.
e  Munopusie PHK.
e buonoruueckoe KOAMPOBAHUE.
e Kiacc PHK — pu60o3umsi.
e Kak pabotaer Tenomepasa.



CoBpeMeHHOE NPECTABICHUE O «MOJIEKYJIIPHOM JOTMe OHOIOTHI.
I'ens1 BHE sipa.

[TproHBL.

Tenomeps! u Tenomepasa, QB-permkasa.

[anepoHs! ¥ UX QPYHKIHH.

MonekynsipHasi 3BOJIOLHUS.

3arpy3uuk -MaHXETKH.

BpemenHast 3aBUCHIMOCTD PETITHKAIHH.

Konsepcust rena.

Ha camocrosiTe/ibHOE H3y4YeHHE BBIHECEH MAaTepHaJl 10 TeMaM:

- Hcropusi cTaHOBIEHHS MOJICKYJISAPHOH OMOJOTMM KaKk HayKH. 3adadydl MOJEKYISPHON
Ouonoruu.

- Metozae! uccienoBaHus.

- CrocoOHOCTh HYKJIEMHOBBIX KHCJIOT K BBICOKOM30MPATEIILHOMY B3aUMOJEHCTBHUIO C
HYKJIEMHOBBIMM KHCJIOTaMH.

Tpanckpunuuonnsiii  ¢akrop. Knaccudukanms ©  MexaHM3Mbl THUIIOB HECIy4ailHOrO
pacnosioxenus Hykiaeocom Ha JJHK.

- siPHK.

- PenaktupoBanue, pacnan, nokanmsanusa MPHK.

- Pu6o3umsl. lllanepoHsr.

- buonornyeckoe KoIHupOBaHUE.

- MounekymsipHas 3BOJIIOLIMSL.

- [locTpennukaTuBHas penapanus.

- Tpanckpunmusionnas u SOS- penapanusi.

- HacoBbl€ 110siCa PEIUIMKALUN.

- Mognens pekoOMOMHALlMM HAa OCHOBE penapanuu JBYLENOYEYHBIX pPa3pblBOB (MOJAEIb
Kocraka).

- KonBepcus reHos.

- Metmwimposanue JIHK.

- 'enom yenoseka u 6uonorus XXI Beka.

- 'enomuka. IIporeomuka.

- OyHKIMU «MHPOPMALIMOHHON MycTOThI». [ eHeTndyeckuii riodyc.

- lHBOMIIONIMST OHTOT€HE3a — CEHECUECHIIUS.

Cumyayuonno-nozuyeckue 3aoaqu

1. B mnpouecce tpancmsanuu yuyactBoBano 30 mosekyn T-PHK. Omnpenenute uwmcio
AMUHOKHCJIOT, BXOJSIIMX B COCTaB CHHTE3UPYEMOro Oelika, a TakKe YMCIO TPHUILUIETOB U
HYKJICOTH/IOB B I'€HE, KOTOPBIH KOJUPYET 3TOT OEIIOK.

2. Bawm u3BecTHa MOCIEAOBATEIHLHOCTh PACIIONOXKEHHUS HYKICOTHIOB B MoJiekyine M-PHK
(LITTAYHIAVYVYTL), Heo6X0IuMO OIpeNeNnuTh CTPYKTYpy I'€Ha W KOJUYECTBO aMHHOKHUCIIOT B
Oenke.

3. B O6uocuntese nonunentuna yyactBoBanu T-PHK ¢ antukogonamu YVA, I'TL, LI'L,
AAT, LI'Y. Onpenenure HyKJICOTUIHYIO MOCIEA0BATENBHOCTh YUaCTKa KaXI0M LEmu MOJIEKYIIbI
JHK, xortopslii HeceT MH()OPMALMIO O CHHTE3UPYEMOM IOJMIENTHAE, U YHCIO HYKICOTUIOB,
cogepxkammx A, I', T, I B nByxuenoueunoi monekyine JIHK.

4. B wmonekyne JIHK Ha m0m0 HYKJIEOTHIOB C a30THUCTBIM OCHOBAaHHUE — IIMTO3MH,
npuxoautcs 18%. Onpenenure NpoUeHTHOE COAEp)KaHUE IPYrUX HyKi1eoTua0B B 3Toi JITHK.

5. B monexyne [IHK obnapyxeno 880 HyKI€OTHIOB C a30THCTHIM OCHOBAaHHE — I'yaHUH,
KOTOpBIE COCTABISIIOT 22% OT obmero uucia Hykieotu0B B aToi JJTHK. Onpenenure:

a) CKOJIBKO JIpYTUX HYKJIeoTH 0B B 3ToM JJHK?

0) kakoBa JyIiHA 3TOTO (pparmeHTa’?



6. Jlana monexyna JIHK ¢ otHocuTensHOM MonekymsipHOi Maccoit 69 000, n3 Hux 8625
MPUXOJIUTCS HA OO0 HYKJIEOTUAOB C a30TUCTBIM OCHOBaHUE — aJieHuH. Haiinnre KonnuecTBo Bcex
HyKJIeoTH10B B 310 JTHK.

7. Opmna w3 uenouek ™moiekynsl JHK wumeer crnenyrommii mopsgok HYKJICOTHIOB:
ALI'TATTITAI'I ...

8. HanwmmmuTe nmopsaoK HYKJICOTHIOB B KOMIUIeMeHTapHO# nenouke JTHK.

9. Tlopsimok HYKIIEOTHAOB B OJTHOM U3 1ernovyek Mosiekyibl JJHK crnemyrommuii:

ATHTALT'TALTA ...

10. Ompenenute  MOPSAOK ~ aMUHOKUCIOT B MOJHMIENTHAC,  3aKOJWPOBAHHOM
KoMmIuieMeHTapHoi nenoukoit JITHK.

11. Koaupyromas nenouka moiekyinsl JJHK umeer crnepyrommuili mopsiiok HYKICOTHU]IOB:
ITHATITATLAT ...

12. Kak w3MEHUTCS TEpBUYHAS CTPYKTypa TMOJHUICNTHIA, €CIH BBINANET TPETUI
nykieotua? [lonunentua nuMeeT cleayoIuil NOpsSA0K aMUHOKUCIIOT: ()eH - Tpe - ana - cep...

a) OmnpenenuTe OJUH U3 BapUAHTOB TOCIEAOBATEIBHOCTH HYKJIEOTHAOB TI€HA,
KOJMPYIOIIETO TaHHbIN MOJIUIENTHI;

6) Kakue T-PHK (1 xakuMu aHTHKOOHAMU) Y4aCTBYIOT B CHHTe3€ 3Toro Oenka? Hamumure
OJIMH U3 BO3MOYKHBIX BAPUAHTOB.

13. B wmonexyne JJHK conepxurcs 31% anmenuna. Onpenenure, cKoiabko (B %) B ITOM
MOJIEKYJIE COACPKUTCSA IPYTrUX HYKICOTUIOB.

14. B Tpancnsuum ydactBoBaino 50 wmosekyn T-PHK. Omnpenenure xkonuuectBo
AMUHOKUCIIOT, BXOJSIIMX B COCTaB oOOpasyromierocs Oeilka, a TakXkKe YHCIO TPUILUIETOB U
HYKJICOTHJIOB B T€HE, KOTOPBIA KOJUPYET ITOT OCIIOK.

15. ®parment JAHK cocrout u3z 72 uHykieotuaoB. OmpeneianTe YWCIO TPHUILUIETOB U
Hykiaeotu10B B M-PHK, a Takke koJMuecTBO aMUHOKHUCIIOT, BXO/SIIMX B COCTaB 00pa3yromIerocs
Oenka.

16. ®parment omgHoii u3 nenei JJHK umeer cienyromee crpoenue: [ TIHTLITATTITTLI.

17. Toctpoiite Ha neiri M-PHK u ompemenute mocnenoBaTenbHOCTh AMHHOKHCIOT BO
(dbparmMeHTe MOJeKyIIbl OeKa (I 3TOTO UCTOJIB3YUTE TaOIUIly TE€HETUYECKOTO KOJIa).

18. ®parment M-PHK umeer cienyromee crpoenue: THYAAYI'YYLHYVY VAL

19. Ompenenure  antukogonel T-PHK  w  mociemoBaTeNbHOCTHP — aMHHOKHCIIOT,
3aKOJIMPOBAaHHYIO B 3TOM (pparmente. Taxxke Hanummre gparmeHT monekynsl JJHK, Ha xoTopom
Obu1a cuaTe3npoBana 3ta u-PHK (111 aTOr0 nenonp3yiite Tabauily reHeTUUeCKOro Koia).

20. ®parmenr JHK wumeer crnenymomyro — MOCIEAOBATEIbHOCTh  HYKICOTH]IOB

ATTIITAITTTILILL

Jlna camocmoamenvHoil n0020MO6KU K 3aHAMUAM RO OUCUUNTIUHE PEKOMEHOYen s
UCNONb306aMb YUEOHO-MeMOOUYeCKUe Mamepuavl:

1. AaronoBa E.U. Monekynsapaas 6uosnorus (yaednoe nocodoue). Omck: OMI'TIY, 2004 - 334c.
(ISBN 5-8268-0823-3).

2. AnronoBa E.U., ConoBbeB A.B. MoOJeKyIIpHO-TCHETHYSCKUE METOJBI HCCIICIOBAHUS:
yuyeOHO-MeTouueckue Marepuaisl. — YiabsHoBek: YII'TIY um. M.H. Ynesanosa. — 2017. — 43 c.

3. Antonoa E.M. MonekymnspHas Ouonorusi. Meromudeckass pa3paboTka J1abopaTOpPHBIX
3aHATHUH 71 CTYJIEHTOB HalpaBjeHus noaroToBku «llemarornueckoe oopazoBanue» u «buongorus»
(ounast popma oOydenwus ). YibsiHoBCK: M3n-Bo Yul'TIV. - 2019. — 23 c.

4. AnronoBa E.W. MonekynsapHas Ouonorus (pabodast TeTpaap) i J1a00paTOPHBIX 3aHATHIM
CTYZICHTOB HampaBieHus MoAroToBku «llemarorndeckoe oOpasoBanue» W «buonorus» (ouHas
dopma oOyuenus). YabsHosck: Mza-so Yal'TlY. 2019. — 78 c.

5. IlpuMepHble OLEHOYHBbIe MaTepHaJIbl [Jsl TNPOBedeHUS] TeKyllero KOHTPOJIsA
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1o JMCUMIINHe



Opranusanus M NpoBe/leHHe ATTeCTALMH CTYAeHTa

®I'OC BO B COOTBETCTBUM C NpHUHLMIIAMU bBOIOHCKOro mnpouecca OpHUEHTHPOBAHbBI
IPEUMYIIECTBEHHO HE Ha COOOLIeHHE 00ydaroleMycsl KOMIIJIEKCa TEOPEeTHUECKUX 3HAHMM, HO Ha
BbIpaOOTKYy y OakanaBpa KOMIIETEHIMI — AMHAMHYECKOTr0 Habopa 3HAHWH, YMEHHi, HAaBBIKOB U
JMYHOCTHBIX KAauyeCTB, KOTOPbIE MO3BOJIAT BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPpyZa ¥ YCHEUIHO NpOoeCcCCHOHATBHO PeaIn30BbIBATHCS.

B mponecce oueHku OakanaBpoB HEOOXOIMMO HCHOJB3YIOTCS KaK TPaJULMOHHBIE, TaK U
WHHOBAIIMOHHBIE THIIbI, BUABI U (OpMBI KOHTpOJIs. [IpH 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEPILEHCTBYIOTCSI B pycCl€ KOMIIETEHTHOCTHOIO IOAXO0Ja, a WHHOBAlMOHHBIE CpEACTBa
a/IalITUPOBAHBbI JUIsl IOBCEMECTHOI'O IPUMEHEHUS B POCCUIICKON BY30BCKOI MpaKTHKeE.

Legs npoBedeHUs] aTTeCTAllMM — TPOBEpKAa OCBOCHUS 0O0pa30BaTEIbHOM MPOrPaMMbI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTb 00Pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTouyHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT U3yUEHHUE
JUCLUIUIMHBL, TOMOTraeT OLIEHUTh KPYIHbIE COBOKYIHOCTH 3HaHUM M yMEeHMH, (hopMHpOBaHHE
ONPEAEIEHHBIX KOMIIETEHIIMN.

OLEeHOYHBIMH CpPEACTBAaMHM  TEKYLIEro OLICHWBAaHUS SABIAIOTCS: JOKJIaA, TECThl IO
TEOPETUYECKUM BOIIPOCAM JTUCIMILIMHBI, 3alIUTa MPAKTHYECKUX padoT U T.1. KoHTposb ycBOGHUS
MmaTepuaja BEJEeTCS pEryJsipHO B TEYEHHE BCEro CEeMECTpa Ha HPAKTUYECKHX (CEMHHAPCKHX,
71a00pPATOPHBIX ) 3aHATHUSX.

No CPEACTBA OHEHUBAHUSA, O6p A30BATEIILHEIE
H/H HCHOJIB3YEMBIC IJIs1 TCKYLICTO OLICHMBAHUS MMOKA3aTCIIA
(hopMHUPOBAHUS KOMITCTCHIIUT PE3yIbTATBI TACIHILINHBI
OuneHoyHbIe CPeACTBA IJIs1 TeKyLIeil OP-1 3HaeT TpaaULMOHHBIE U COBPEMEHHBIE
aTTecTalMu METOABI HCCIIEIOBAHUS B COOTBETCTBUH C
npoQuIeM MOArOTOBKHY;
OC-1 Pedepar OP-2 3Haer OCHOBHBIE TIOHATHS W

OTIpeesICHUS] AUCUUILTNHBI TPOQHILS;

OP-3 3HaeT MOJCKYNSAPHbIE MEXaHH3MBI
(YHKIMOHUPOBAHUSI JKUBBIX CHCTEM Ha
TKaHEBOM, CYOKJIETOYHOM, MOJIEKYJISIPHOM
YPOBHSIX  OpraHu3allid  OWOJOTHYECKUX

cUCTEM
OP-4 3HaeT COBpEMEHHBIE IPOOJIEMBI
KJIETOYHOU ononorum, IIUTOJIOT U,

THCTOJIOTHH, MOJIEKYJSIPHOH OHONOTUH U
OMOJIOTUY PA3BUTHS M PA3MHOKEHHS;

OP-5 3HaeT MexaHU3MBI BOCIIPOW3BEICHUS,
XpaHeHus, Tepelayd, ACKOAMPOBAHHUS U
peanu3anuy HacjaeICTBeHHON HH(popMaluy B
CPaBHUTEIHHOM aCIeKTe;

OP-6 3Haer cTpyKTYpHO-()YHKLIHOHAIBHYIO
OpTaHU3aIHIo MaTPUYHBIX MOJIEKYIL,
TEHETHYECKOro MaTepuasa M OelKoB, a
TaKKE  MEXaHU3MbI,  OOECIIeYHBArOIIHe
CTaOMIILHOCTh W IJIACTUYHOCTh MATPUYHBIX
MOJIEKYJI,  MOJEKYJSIpHbIE  MEXaHH3MBI
KHU3HEIESATEIbHOCTH,

OP-8 ymeer aHanu3upoBaTh COBPEMEHHEIC
Hay4HbIE JOCTIOKEHHS B obnactu
oOpazoBanuss M 1poQmisi TMOATOTOBKH,
BBIJICNIATE M CHUCTEMATH3HPOBAaTh OCHOBHBIE
WJIeH B HAyYHBIX TEKCTaX, pedepaTax;

OP-11 yMeeT JIOTHYECKH BEPHO,
apryMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MMUCbMEHHYIO Peyb;

OP-13 BIIAJICeT HaBBIKAMH coopa,
00pabOTKH, aHalu3a M CHUCTEMaTH3alUH




nH(pOpMaIMU, a TaKKe HaBBIKAMH BhIOOpA
METOJIOB M CPEJICTB PEIICHUS 3a]1a4;

OP-15 BrmameeT HaBBIKAMH pabOTHl |
MIPUMEHEHUsI B 00pa30BaTeIbHONW M HAYYHO-
HCCIIEI0BATEIbCKON JeSITeTbHOCTH
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

OC-2 YcrHblii oTBeT (J1abopaTOpHBIC 3aHATHUS) C
y4ETOM BOIIPOCOB, BBIBEJICHHBIX Ha
CaMOCTOSITENbHOE 00yUYEeHHUE, IK3aMEeH

OP-1 3HaeT TpaaUIMOHHBIE U COBPEMEHHEIC
METOABl HCCIIEOBAHUS B COOTBETCTBUHU C
PO HUIEM TOATOTOBKH;

OP-2 3HaeT OCHOBHBIE IIOHATHA U
oTpeeNIeHHs JUCIUTLTUHBI TPOQIIIS;

OP-3 3HaeT MOJEKYJISApHBIE MEXaHU3MBI
(YHKIMOHUPOBAHMS O KUBBIX CHCTEM Ha
TKaHEBOM, CYOKJIETOYHOM, MOJIEKYISIPHOM
YPOBHSIX  OpraHu3allid  OWOJOTHYECKHX
cUCTEM

OP-4 3HaeT COBpEeMEHHBIE MPOOJIEMBI
KJICTOYHON Ouonorum, LUTOJIOTUH,
THCTOJIOTHH, MOJICKYJSIpHOH OHonoruu u
OMOJIOTUH PA3BUTHUS U PA3MHOKCHHUS;

OP-5 3HaeT MexaHU3MBI BOCIPOW3BEICHUS,
XpaHeHus, Iepeayd, AEKOAMPOBAaHHUI U
peanu3anyy HacjaeICTBEHHON MH(OpManuy B
CPaBHUTEJIHHOM aCIICKTE;

OP-6 3HaeT cTpyKTYpHO-()YHKIMOHAIBHYIO
OpTaHU3aLHIo MaTPUYHBIX MOJIEKYI,
FEHETHUECKOr0 Marepuana u OelkoB, a
TaKKe  MEXaHM3MbI,  OOecleunBaronye
CTaOMJIBHOCTh W IJIACTUYHOCTh MAaTPUYHBIX
MOJICKYJ,  MOJICKYJSIDHBIE ~ MEXaHU3MBbI
KHU3HENIEATEIBHOCTH,

OP-9 ymeer BBISBIATH 3aKOHOMEPHOCTH
KHU3HEACSITEIbHOCTH Ha TKaHEBOM,
KJIETOYHOM, CYOKJIETOYHOM U MOJICKYJISIPHOM
YPOBHSIX  OpraHu3alid  OWOJOTHYECKUX
cUCTEM

OP-10 ymeer caMOCTOSATENIFHO WJIH C
MIOMOIIBIO TIpernoaBaTens chopMyIHpOBaTh
COOCTBEHHYIO IMO3HMLUIO MO TUCKYCCHOHHBIM
BOIpPOCaM, HMEIOIINM MHPOBO33PEHYECKOE
3Ha4YeHHue, 10A00paTh apryMeHTHI C MO3UIUN
HAY4YHOTO MHPOBO33PEHUS, OIMUpasCh Ha
ABTOPUTETHBIE UCTOUYHUKH WHPOPMALIUH;
OP-11 yMEET JIOTUYECKH BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
MMMCbMEHHYIO Peyb;

OP-14 Brmageer MeTojaMu W TPUEMAMH

OITHCaHMS, uCHTU(UKALINHY,
KJIACCU(pUKAINY, OUOJIOTUYECKIX OOBEKTOB,
“H(OPMAITMOHHBIX TEXHOJIOTUI JUIS

pPEeICHUA HAY4YHBIX H Hpoq)eCCHOHaHBHLIX
CUTYAIITMOHHO-JIOTHYCCKHUX 3aaa4;

OC-3 TectupoBaHue

OP-1 3HaeT TpaJAWIMOHHBIE U COBPEMEHHBIC
METOJIbl HCCIICJJOBAHHUS B COOTBETCTBHH C
PO UIIEM TTOITOTOBKH;

OP-2 3HaeT OCHOBHbIE IOHATHS U
OIIpeCIICHHS AUCIUIUTUHBI TIPO(UIIS;

OP-3 3HaeT MOJICKYJISIPHbIE MEXaHU3MbI
(GYHKIIMOHUPOBAHKS  JKMBBIX CHCTEM Ha




TKaHEBOM, CYOKIJIETOYHOM, MOJIEKYISIPHOM
YPOBHSX  OpraHM3alMd  OHMOJOTMYECKUX
cCHCTEM

OP-4 3HaeT COBpPEMEHHBIE IPOOJIEMBI
KJIETOYHOU Ononorum, IIUTOJIOTHH,
THCTOJIOTHH, MOJIEKYJIAPHOH OHOJIOTHH U
OMOJIOTUH PAa3BUTHUS U PA3MHOKCHHUS;

OP-5 3HaeT MexaHU3MBl BOCIPOU3BEICHUS,
XpaHEHHs, Tepead, JAEKOJUPOBAHHSA U
peanu3anyy HacJaeICTBEHHONH MH(OpMaIUK B
CPaBHUTEJIBHOM aCIIEKTE;

OP-6 3HaeT cTPYKTYpHO-()YHKIIMOHATBHYIO
OpraHM3aIHIo MaTPUYHBIX MOJIEKYI,
FCHETHUECKOT0 Marepuana W OelKkoB, a
TaKOke  MEXaHU3MBI,  0OeCIeYHBaroOIIHe
CTaOWIBHOCTh M IUIACTUYHOCTH MaTPHYHBIX
MOJIEKYJ, = MOJIEKYJSIDHBIE  MEXaHU3MBI
KHU3HEIEATEIbHOCTH,

OP-9 yMmeeT BBIABIATE 3aKOHOMEPHOCTH
KHU3HEACSITEITHBHOCTH Ha TKaHEBOM,
KJIETOYHOM, CYOKJIETOYHOM U MOJICKYJISIPHOM
YPOBHSX  OpraHM3allMd  OHMOJOTHMYECKUX
cHCTEM

OP-15 Bragecer HaBbIkaMuU pabOTHl |
NpUMEHEHUs] B 00pa3oBaTeNbHON U HAYYHO-
HCCIIeI0BATEIbCKON JeATeTBHOCTH
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHH.

OC-4 Pemenne cUTyalluOHHO-JIOTMYECKUX 3a/1a4

OP-1 3HaeT TpaaUIMOHHBIE U COBPEMEHHEIC
METOJbl HCCIIEJOBAaHHUS B COOTBETCTBHH C
po(uIeM MoATrOTOBKH;

OP-2 3HaeT OCHOBHBIC TIOHATHA |
OTIpeieNICHHS JUCIUTLTHHBI TPOQHIIS;

OP-3 3HaeT MONEKYISIpHBIE MeEXaHHU3MBI
(YHKIMOHUPOBAHUSI JKUBBIX CHCTEM Ha
TKaHEBOM, CYOKIIETOYHOM, MOJIEKYJISIPHOM
YPOBHSIX  OpraHM3allMd  OHMOJOTMYECKUX
CHCTEM

OP-4 3HaeT coBpeMEHHBIE TPOOJIEMBI
KJIETOYHOU onomnorum, IIUTOJIOT U,
THCTOJIOTHH, MOJIEKYJISIDHOH OHWONOrMu |
OMOJIOTUY PA3BUTHUS H PA3MHOKECHHS;

OP-5 3HaeT MexaHU3MBI BOCIIPOW3BENIEHUS,
XpaHEHHs, Tepead, JEeKOJUPOBAHMSA W
peanu3anyy HacjaeICTBeHHON HH(popMaluy B
CPaBHUTEIBHOM aCIICKTE;

OP-6 3Haer cTpyKTYpHO-()YHKLIHOHAIBHYIO
OpraHM3aIHIo MaTPUYIHBIX MOJIEKYI,
TFEeHETHUECKOTO Marepuana W OelKoB, a
TaKKe  MEXaHM3Mbl,  OOecleunBaroye
CTaOMJIBHOCTh W IJIACTUYHOCTH MATPUYHBIX
MOJIEKYJ, ~ MOJIEKYJISIDHbIE  MEXaHU3MBbI
KHU3HEIEATEIBHOCTH,

OP-9 ymeer BBIBIATH 3aKOHOMEPHOCTH
KHU3HEACSITEIHHOCTH Ha TKaHEBOM,
KIJIETOYHOM, CYOKJIETOYHOM U MOJICKYJIIPHOM
YPOBHSIX  OpraHu3alMd  OHMOJOTMYECKHX
cUCTEM

OP-14 BrmageeT MeTogaMH © TIPHEMaMH
OTMCaHMH, WJACHTHQHUKAILINH,




KJIaCCU(pUKAIUY, OUOJIOTUIECKIX OOBEKTOB,
“H(OPMAILIMOHHBIX TEXHOJIOTHIA IS
pCIICHUs] HAy4YHBIX M HPO(PECCHOHAIBHBIX
CUTYAIMOHHO-JIOTHYECKHX 3a/1a4;

OC-5 Pabota ¢ nH()OPMAIMOHHO-CXEMATUICCKUM
MaTepUaIOM M TUCTOJOTHICCKUMH TperapaTaMu

OueHo4yHbIe CpeCTBA 1JIs1 IPOMEKYTOYHOI
arTecTaluu
3auyert

OC-6 3auet B hopme ycTHOTO cobeceoBaHuUs IO
BOIpOCaM

OP-1 3HaeT TpaaUIMOHHBIE U COBPEMEHHEIC
METOABI HCCIEIOBAHUS B COOTBETCTBUH C
po¢uIIeM MOATOTOBKY;

OP-2 3HaeT OCHOBHBIE TIOHATHA H
OTIpeesICHUS] AUCLHUILINHBI TPOGHILS;

OP-3 3HaeT MOJEKYJISApHBIE MEXaHH3MBbI
(YHKIMOHMPOBAHUS JKUBBIX CHCTEM Ha
TKaHEBOM, CYOKJIETOYHOM, MOJIEKYJISIPHOM
YPOBHSX  OpraHu3alMd  OHOJIOTMYECKHX
cUCTEM

OP-4 3HaeT COBpEeMEHHBIE MPOOJIEMBI
KJICTOYHON Ouosorum, LIUTOJIOTUH,
THCTOJIOTHH, MOJEKYJISIpHOH OHONOTHH U
OMOJIOTUH PA3BUTHUS U PA3MHOKCHHUS;

OP-5 3HaeT MeXaHW3MBI BOCIPOHU3BEACHMUS,
XpaHeHus, Iepelayd, AEKOAMPOBAaHHUS U
peanu3anyy HacjaeICTBEHHON MH(popMauy B
CPaBHHUTEJIBHOM acCIIEKTE;

OP-6 3Haer CTPyKTYpHO-(QYHKINOHAIHHYIO
OpraHu3ainuro MaTpUYIHBbIX MOIJICKYII,
FCHETHUECKOT0 Marepuana W OelKoB, a
TaKXKe€  MEXaHM3Mbl,  oOOecleunBaroIye
CTaOMJIBHOCTh W IJIACTUYHOCTh MAaTPUYHBIX
MOJICKYJI, MOJICKYJIAPHBIC MEXaHU3MbI
KHU3HEICSTEIbHOCTH,

OP-7 ymeet paboTaTh ¢ MUKPOIIpETIapaTaMH,
KOJUICKIIMOHHBIM MaT€prajlaMui, CXEMaMU,
OP-12 mBmageer MeTomaMu — HM3Y4YCHHS

KHU3HEAEATEILHOCTH Ha TKAaHEBOM,
KJICTOYHOM, CYOKJIETOYHOM M MOJICKYJISIPHOM
YPOBHSIX;

OP-14 Brmageer MeTojgaMH W TIPUEMAMH
OIIMCaHMS, UJCHTU(UKALINH,
KJaccu@uKalu, OUOJIOTHYECKUX OOBEKTOB,
HHPOPMAITUOHHBIX TEXHOJIOTHH A

PCeHICHUA HAYYHBIX H HpO(i)CCCI/IOHaJ'IBHLIX
CUTYAlIMOHHO-JIOTHYCCKHUX 3a1a4,

Onucanne OLEHOYHBIX CpPEACTB U HEoOX0IUMOro o0OpynoBaHMs (JEMOHCTPALMOHHOIO
MaTtepuaia), a TakXke Npoleaypbl W KpPUTEPUH OLIEHUBAHMS WHIUKATOPOB JOCTH)KEHUS
KOMIIETEHIIMM Ha Pa3IUYyHBIX 3Tanax Ux (popmMHpoBaHHS B MPOIECCE OCBOEHUS 00pa3oBaTEIbHOU
IIporpaMMel IpescraBicHsl B DOHAE OLIEHOYHBIX CPEACTB AJI TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH

n HpOMe)KYTO‘IHOfI arrecTaluy 1o JUCHUIITINHE «MOJ’ICKYJ'IHpHaﬂ OHOJIOTHS.

Mamepuanwt, ucnonv3yemole 011 MEKyU{e20 KOHMPOJia YCHesaAeMOCHU
odyuarowuxca no oucyuniune
MaTepI/IaJ'II)I JJIA OpFaHI/ISaHI/II/I TeKymeﬁ aTTecTaunuunu HpeJICTaBJ'IeHBI B 1'[.5 l'[pOl"paMMI)I.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-6 3auer B opme yCTHOr0 codeceq0BaAHUS MO0 BONPOCaM
IlepeyeHb BONIPOCOB K 3a4eTy




MonekynspHasi Onoyorust — 1eib, 3314l U CBS3b C IPYTUMH OTpaciasiMU OHMOJIOTUH, XUMUH,
¢u3uku. TUMbl MAaTPUYHOTO CHHTE3a KaK IIEHTPAJbHBIA IpolecC B Nepeaaye, XpaHEHUH U
peanu3alnny HacJaeACTBEHHOTo MaTepuana. CTpyKkTypa HyKJIEOTHUOB.

Crpyxrypa JJHK u npuniun ¢popmupoBanus koHpopmauuii. [IpuHIMIm KoMIieMeHTapHOCTH.
Komer JIHK. ®wusuyeckue mnapamerpbl koHpopmarmoHHbsix dopm JIHK. Accommammm JIHK ¢
ONIMTOHYKJIEeTUaMH, mapel XyrctuHa. Accormumanus JIHK ¢ Oenkamu: OelKOBBIE JOMEHBI,
y3Hawmue cnenuduaeckue nocienosarenbuoctu [JHK — obmas xapakrepucruka. [ICJ] ocHoBHBIE
KJacchl: "meduuHoBas MOJHHA", "UMHKOBBIE MNANbLBI", 3JIEKTPOCTATUYECKOE NpPUTSDKEHUE, [3-
cka(oI1, NeTns-CuupaIb-neTis, TPAHCKPUIIIMOHHBIE (PaKTOPBHI.

PHK — cTpykTypHas u NpOCTpaHCTBEHHas oOpraHu3aunus, (QyHKUIUU, Kiaccuukaims.
Otnuuust u cxoxactBa B HykieotunHow crpyktype ¢ JJHK. Krnaccudukamus PHK. SiPHK —
CTpoeHHe (PYHKIHUU B KJIETKAX KUBOTHBIX U PACTCHUH.

pPHK. Pubocomusie PHK ux BuIBI, NEpBUYHBIE M BTOPUYHBIE CTPYKTYpbl. CTPYKTypHBIC
JIOMEHBI U KOMIakTHas camoykiaaka mojiekyn PHK. 3nauenne pubocomuoit PHK. PuGocomubie
Oenku, WX pasHooOpasne W HOMeHKiIaTypa, B3aumozelicteue ¢ pPHK. Ilepudepuyeckoe
pacnonoxenue OenkoB Ha saape pPHK. Tomorpadus OenkoB: ompeneneHue cocencTBYIOLINX
6enxoB mexay Oenxamu. Tomonorusi pPHK, ee mpussska x Tomorpaduu 6emxoB. Mopdomorus
pubocombl. Pazmepsl, BHEIIHUHN BUJ, [TOApa3/ielieHne Ha JIB€ CyObEeIUHHULIBI.

MPHK (uH(opmanmonHas, MaTpu4Has, MECCEH)KEpHasi) - CTPYKTypa W (DYHKIIHMOHAJIbHBIC
yuactku. Crnenuduieckie mociae0BaTeIbHOCTH, CTPYKTYpHBIE 3JIeMeHTHI, Jiokanu3anus MPHK B
kietke. [Iponeccuar MPHK. Onpenenenne npoueccunra. UaTponsl, crutaiicuar. Kiaccudpukanus
uHTpoHOB. MHTpoHbl Tpymnmbl |. OCOOEHHOCTH CTPYKTYphl M MEXaHU3MBI CIUlalicuHra. TpaHc-
CIUTAiCHHT, €r0 pacrpocTpaHEHHE. AJIbTEPHATUBHBIN CIUIAWCHHI. BHONOrnyeckue MociencTBUs
albTEpHATUBHOTO ciutaiicunra. Penaktuposanre PHK. MonekynsipHble MEXaHU3MBbI, THIIBL.

TPHK (TpancdepTras, TpaHcopTHas) TPaHCKPHIILKS, XapakTepucTuka | TpanckpunTa mpe-T-
PHK, npoueccunr, xapaktepucTtuka 3penoit amunoanmi-tT-PHK.

Pu6o3umbl, ux crielmuUIHOCTh M MEXaHU3M JCHCTBHS — TEIOMEpasa, peBeprasa.

PaciumdpoBka renernueckoro kojaa. OCHOBHBIE CBOWCTBA TeHeTUYecKoro koja. Oco6eHHOCTH
KOJIOBOT'O CJIOBapsl.

Ilepeyenb ruCcTOIOrHYECKHUX NMPENapaToB H HHOPMOCXEM K 324€eTy M0 JUCHHUIINHE
1. IlyprHOBBIE ¥ THPUMUIUHOBBIN A30TUCTBIE OCHOBAHUS.
2. C5- caxapa HyKJIEOTH/IOB.
3. Qymnekc JJHK.
4. Ilepuunas koHpopmanusa JJHK — nymiexc.
5. Bropuunas xoudopmanus JJHK u ee popmer: B, A u Z.
6. B-popma JTHK BTOpuuHOil KOH(pOpMaIHH.
7. KoHopmallMOHHBIA KOJ — YIJIBI U PACCTOSTHUS MEXAY TI'€T€pPOLMKIaMHU, SHEPTUsl HKECTKOCTU
u3ru6os /IHK npu ykiaake B HyKJIeocoMy.
8. IIpocTpaHCTBEHHOTO pACIOJNIOKEHHSI Ha TOBEPXHOCTH THCTOHOBOTO OKTamepa paiioHOB,
pasnnyaromuxcs no sHepreTuke xxécrkoctu n3ruda JJHK.
9. Benok tumna JIC]] - neiiimHOBast 3acTeXKa (UIMIED).
10. benok tuna JCJl, - TUHKOBBIC TAIBIIbI.
11. benox tuna JIC/] - ciupans - neTiis - cuupaisb.
12. benok tuna JICJI - B-cxkadon.
13. Oriawme B ctpoeHuu Hykieotuaos JJHK u PHK.
14. Kondopmarus PHK — nepBuynasi, BropuuHasi, TpeTuuHas (o01mas cxema).
15. [lepBuunas koHpopmanus Ha npumepe npe-TPHK .
16. Bropuunas kongopmanus PHK. [Ipuauun ¢popmupoBanust kKoHpopmarum.
17. ®ynkunonansHble 3BeHbsi TPHK (BTOpHuHas koHpopMmarus).
18. Cxema crunaiicunra npe-MmPHK.
19. Pacnionoxenne QpyHKIIMOHAIBHBIX YYaCTKOB Ha MoJieKyJe 3penoit MPHK.
20. Mexanu3m paboTsl siIRNA B KJIeTKaxX pacTeHHH U )KUBOTHBIX.



21. Dranel BUY - uadeknnm, Ha KOTOPBIX €€, BO3MOXKHO, 3a0JI0KHPOBATh ¢ MOMOIIbI0 SIRNA.
22. pPHK. CpaBuenue koHTYypoB prudocomuoit 30S cybuactuusl u ee 16S PHK.

23. Jlomensl camoykitanku 16SPHK.

24. CpaBHeHue KOHTYpoB prbocomuoi 50S cybuactuist u ee 23S PHK.

25. 5sPHK 6o0mabmmoii 50S cy6gacTHIisl puOOCOMBI

26. Accoumnanuu pPHK ¢ 6enkamu. Manast cyouacTuma.

27. Cxema 50S (60S) cyouacTuibl pudbocomMsl u Tororpadus OEIKOB.

28. Cxema paboThI TEIOMEPa3Hl.

B xoH1e n3yueHus JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOThI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUSAX ITyTEM CYMMHPOBAHUS 3apab0TaHHBIX 0aJIOB B TEUCHHE CEMECTPA.

KpnTeplm OllcHUBAHMA 3HAHMII Oﬁy‘{alOIIII/IXCH o TMCHMIIJIMHE

Dopmuposanue 6ALTLHO-PEUMUHE0B0U OYEHKU Pabombvl 00YYaAOWUXCSL

[Tocemtenune Pabora Ha
ITocemenne
M 71a00paTOpHBIX | JaOOPATOPHBIX | 3auer
JIEKIIUI .
3aHATUN 3AHATUIX
Pas6amioBka 1mo 10x 1=10
6 x 1=6 GamioB 152 Ganna 32 Gamna
9 BHJIaM padoT 0aJU10B
cemectp | CymMMapHBIi Makc. 16 GamoB 168 6annos 200 6amioB
6 6aymIoB Max
0amn max max max

Kpumepuu oyenusanusa pabomul o6yuarowezocs no umozam 9 cemecmpa

Bbanani (2 3E)
«3a4TEHO» ooiee 100
«HE 3a4TEHO 100 u meHee

6. MeToanueckue yKazaHus 1Jis1 00y4aloImMXCcsl 0 OCBOEHHIO I CHMIIIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT OOYy4arolmMXCsl TOCEUIEHUs JICKIUW, aKTUBHOMN
paboThl Ha TMPAKTUYECKUX 3aHATHUSAX, BBIIONIHEHUS BCeX Y4YeOHBIX 3aJaHUN MpernojaBaTens,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATYpPOH.

3anuce JeKuMM — oJHa M3 (OpPM aKTUBHOM CaMOCTOATENBbHOM paboThl OOydaroluxcs,
TpeOyromasi HaBHIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIE0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC TTOJIO)KEHUS, BBIBOJIbI, 0000IIEHUs, POPMYIUPOBKUA. B KOHIlE JeKIuM MmpernoaaBareb
OCTaBiIsieT BpeMs (5 MUHYT) JJIS TOTO, 4YTOOBI OOydYaroniuecss WMETH BO3MOKHOCTH 3a/1aTh
YTOUHSIOLIME BOMNPOCHI IO M3ydyaeMoMy Matepuany. I3-3a HemocTaToyHOro KoJM4yecTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAaeTcs OCBETUTb B IOJHOM OO0BEME, MOITOMY
IpernojaBaTeib, M0 CBOEMY YCMOTPEHHUIO, HEKOTOpPbIE BONPOCHI BBIHOCHUT Ha CaMOCTOSITEIBHYIO
paboTy CTYIEHTOB, PEKOMEHIYs Ty WIM UHYIO JuTeparypy. Kpome 3Toro, asjs Jydiiero OCBOEHHS
MaTepraia W CHUCTeMaTH3allid 3HAaHUU MO0 JAUCHUILINHE, HEO0O0XOJAWMO TOCTOSHHO pa3z0ouparhb
MaTepHabl JEKIHUHA 10 KOHCIIEKTaM M y4eOHbIM 1ocodusiM. B cimydae HeoOxoaumMocTi oOpaiarses K
NPErnoaBaTeNto 32 KOHCYIbTALUEH.

IMoaroroBka K MPaKTHYECKUM 3aHSATHSIM.

[Ipy TOATOTOBKE K MPAKTUYECKUM 3aHATUSM CTYAEHT JIOKEH HU3YyYUTh TEOPETUYECKUI
Marepuall Mo TeMe 3aHATHS (MCHOJb30BaTh KOHCHIEKT JIKIWH, W3YYUTh OCHOBHYIO IIHTEPaTypy,
03HAKOMUTbHCS C JIOMOJIHUTEIBHON JIUTEpaTypoi, MPH HEOOXOIMMOCTH JOMOIHUTE KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEPAaTYpHBIX WCTOYHHKOB). B ciyuae 3arpymHeHUid,
BO3HUKAIOIIMX TPH OCBOEGHMM TEOPETHUUECKOr0 Marepuania, CTYAEHTY CcJeayeT oOpalarbes 3a
KOHCyJIbTalluel K IMpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO MPOAyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.




B Hayane mpakTUYECKOro 3aHATHS MPENOAABATENb 3HAKOMMUT CTYICHTOB C TEMOW, OIIalaeT
IUIAH IIPOBEICHMs 3aHATUSA, BBIIACT 3aJaHus. B TedeHHe OTBEICHHOIO BPEMEHU Ha BBIIIOJIHEHHE
pabOThl CTYAEHT MOXET OOpATUTHCS K IPENoaBaTeNio 3a KOHCYJbTalMed WK pa3bsiCHEHUsMU. B
KOHIIE 3aHSATHS IPOBOJUTCS IIPUEM BBITIOJTHEHHBIX 3aJaHui, COOeCeJOBaHHUE CO CTYICHTOM.

Pe3ynbTaThl BBIIOIHEHUS NPAKTUYECKUX 3/1aHUM OLIEHMBAIOTCA B OajuiaX, B COOTBETCTBHHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ili1anbl IPAKTHYECKUX 3AHATHI
Jlabopamopnoe 3anamue Ne 1. BpeneHue B MOJEKYISApPHYHO OHOJIOTHIO. MaTpudHbIC
MOJICKYJIBI.
[Inan:
1. MonekynsipHasi Ouosiorusi — 1elib, 3a1a4i. MonekymspHas 1ormMa 6uosoruu Ha Hayano XX Beka.
2. Tunel MaTpuuyHOro cuHte3a. CTpykrypa HykineotuaoB kak moHomepoB PHK u JTHK.
O6cyxenre Ha 1ab0opaTOPHOM 3aHATUHU TEM, BbIICICHHBIX Ha JICKLIUU.
Jlabopamopnoe 3auamue Ne 2.
[Inan:
1. Crpykrypa JJHK — nepBuunas, sropuunas. Koxsr JJHK.
2. Accommanuu JIHK c onuronykneruaamu, 6enkamu JICJl Genku.
OO6cyxnenre Ha 1a00paTOPHOM 3aHIATUH TEM, BBIJICIICHHBIX Ha JICKIUH.

Jlabopamopnoe 3auamue Ne 3.

[Inan:

1. PHK — crpykTypHas W mNpoCTpaHCTBEHHas opraHuzanus, (QyHKIuU. TpaHCKpUIIIuS,
XapaKTePUCTUKA TMEPBUYHOTO TPAHCKPHUITA, MPOILECCUHT W XapaKTEPUCTUKA 3pEeod MaTpUUHOM,
TpaHcnopTHOM U pubocomHoit PHK

2. Lluka periMkauym XpoMOCOM.

OO6cyxneHre Ha 1ab0paTOPHOM 3aHATUU TEM, BBIICIECHHBIX Ha JIEKIIUU.

Jlabopamopnoe 3auamue Ne 4.

[Lnan:

1. 3Havyenune penapanuu, Ki1accu(pUKaIUs TUIIOB PeTapannu.
2. I'pynna ncrounukos nospexaenust JJHK — 3H10- 1 3K30reHHEIE.
OO6cyxnenre Ha 1a00paTOPHOM 3aHIATUH TEM, BBIJICIICHHBIX Ha JICKIUH.
Jlabopamopnoe 3anamue Ne 5.

IInan:
1. Obmiast xapakTepUCTHKA MTPOLECCOB PEKOMONHAIIMM F€HETHUECKOro MaTepHrala.
2. PexoMmOunamuonHas cucreMa | — TOMOJOTMYHAsE pPEKOMOMHALUA. OKTONUYECKast
peKoMOUHAIIS.

O6cyxnenre Ha 1a00paTOPHOM 3aHIATUH TEM, BBIJICIICHHBIX Ha JICKIUH.
Jlabopamopnoe 3anamue Ne 6.

IInan:
3. T'omonoruynas pexombunarms E.Coli. Mogens Xonuzes.
4. PexomOunarmonnas cucrema |l — pexomOunamust 6e3 romosorun. Cait-cienududeckas u

He3aKOHHas pekoMOuHaims. Tpancnosunun. Konsepcus rexa.
OO6cyxeHre Ha 1abopaTOPHOM 3aHATUHU TEM, BbIIECIEHHBIX Ha JIEKLIHH.
Jlabopamopnoe 3auamue Ne 7.
[Inan:
1. Ucropus dpopmupoBanus noHsatus red. CTpyKTypHO-(YHKIMOHAIbHAS OpraHu3anus reHOMOB
JyKapHuoT. Peryisnus akTHBHOCTH I'€HOB.
2. Metunuposanue JIHK - poaurenbckuii TeHOMHBIM HMIPUHTHHT.
3. MID B reHoMe. MoneKyIsipHbIE MEXaHHW3MBI TIEpEMENICHHs] TPAHCIIO30HOB U
peTpoTpaHcno30HOB. Pons MO B nepecTpoiikax XpoMOcOoM. I'0pH30HTaNbHbBIN NIEPEHOC T'E€HOB U
SBOJIIOLIMS T€HOMA.
Ob6cyxaeHne Ha 1a00paTOPHOM 3aHATUH TEM, BBIICTICHHBIX HA JEKIHH.
Jlabopamopnoe 3anamue Ne 8.
[Inan:



4. T'enom venoBeka u ouosorust XX| Beka — TeHOMHKA, €€ TIepCIeKTUBhI. [IpoTeomuka.
5. Tpauckpunuuss — UWHUIMAIMS, DJJIOHTAllMs, TEPMHUHALMS, TNPOIECCHHT IEPBUYHBIX
TPAHCKPUIITOB.
6. TpaHcnauus — WHUNUALMWSA, SJIOHTANMS, TEPMUHAIMS, MPOIECCHHT MONHIenTHaa. Mojenb
AJIOHTAIIMOHHOTO LUKJIA («CMBIKAaHUE-Pa3MbIKaHUE).
OO6cyxneHre Ha T1ab0OpaTOPHOM 3aHATUU TEM, BBIJCICHHBIX HA JICKIIUH.
Jlabopamopnoe 3anamue Ne 9.
[Inan:
1. Knaccudukanuss HCTOYHUKOB TEpPAHTOI€HE3a: CTOXACTUYECKUE, OHTOTCHETHYECKUE,
MMMYHOJIOTHYECKasl, FeHOM-3aBHCUMBbIE, CBOOOTHOPAAUKAIbHBIN.
2. [IposiBnieHus: cTapeHus Ha MOMYJISITHOHHOM YPOBHE.
3. CBoOo1HOpaMKaIbHBINA UCTOYHUK cTapeHusi. CTapeHue U arnomnTos.
OO6cyxneHre Ha TabOpaTOPHOM 3aHSTUU TEM, BBIJCICHHBIX Ha JICKIIUH.
Jlabopamopnoe 3anamue Ne 10.
[Inan:
1.IIporpammupyemasi kiierouHas ruleiab — TUIBL, OOIIas XapaKTepUCTUKA, aKTUBATOPHI U
UHTHOUTOPBI, MOP(OJOTHYECKHE TPU3HAKH, MOJICKYJSIPHBIE MEXaHW3MbI, IIyTH 3aIycKa
(peuenTopsl, BHyTPEHHUE UCTOUHUKH — MUTOXOHapuu, JI1P).
2. OcoO0Bbl THIT aIIONTO3a Y SPUTPOLIUTOB.
O6cyxneHue Ha 1ab0OpaTOPHOM 3aHATUU TEM, BBIICIECHHBIX Ha JIEKIIUH.

7. IlepeyeHb OCHOBHOW M JONOJIHUTEJIbHOI y4eOHOIl JuTepaTypbl, UHTepHeT-pecypcos,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNJIMHBI

OcHoBHas JiuTEpaTypa

1. XXyxoBa, A.I'. MonexynsipHast Onosorusi: yaeOHHUK C yrnpakHeHUsIMH 1 3agadamu / AT
Kyxkosa, H.B. Kuznuenko, JI.I'. 'opoxoBa. — Mocksa ; bepnun : lupexkr-Menua, 2018. — 269 c. :
Wi, Tabn. — Pexxum moctyna : mo moanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=488606

2. VBanumes, B. B. Monekynspaas 6uonorus : yueOnuk / B.B. MBanumeB. — Mocksa :
PUOP : HHOPA-M, 2019. — (Beicuiee oOpa3oBanme). — 225 c¢. — DOl
https://doi.org/10.12737/1731-9. - ISBN 978-5-369-01731-9. - Tekct : snektponHnsii. - URL:
https://znanium.com/catalog/product/1019421

3. Mackaesa, T.A. Monekynspraas Ouonoru : ydeOHoe mocodbme / T.A. MackaeBa, M.B.
JlaGytuna, H.J[. Yeromaera. — Capanck : MITIM um M.E. EBceeBa, 2013. — 158 c. — Tekcr
:2JIEKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOIMOTEYHAS cucrema. - URL:
https://e.lanbook.com/book/75096

JlonoJiHuTeIbHAS JIUTEpaTypa

1. MonekynspHass Ouosorus: nadopatopHbiii mpaktukym / O.C. Kopneea, B.H. Kanaes,
M.C. HeuaeBa, O.1O. I'olikanoBa. — BopoHex : BopoHeXCKuil rocylapCTBEHHBI YHUBEPCHUTET
WH)KEHEpHBIX  TexHomormd, 2015. — 52 c¢. - ISBN 978-5-00032-106-5. URL:
https://biblioclub.ru/index.php?page=book&id=336018

2. buoxumus U MOJIEKyIspHas OMOJOTHS : y4eOHO-METOIMUecKoe MmocoOue / cOCTaBUTENN
C.®. Amngpycenko, E.B. JlemncoBa. — CraBponons : CeBepo-KaBkasckuii ®enepanbHbiit
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