degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MOJ'ICKYJ'IHpHaSI OUTOTCHCTHUKA
0 HANIPaBJICHUIO: buorexnonorus
IIpO(l)](l.]Ib MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: A.A. ConoBbeB, A-p OWOI. HayK

[Iporpamma obcyxneHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DU3TEX-IITKOJIbI OHOTOTHYECKON U
MeauImHCKoR ¢usnku 13.06.2022



AHHOTANMA
Snsercss BaKHEHIIEH UCIMITIMHON, HCCIEAYIOUICH MOJEKYISApHbIE OCHOBBI KJIACCHYECKOW OHOIOTHU:
300J10THH, OOTaHWKH, MHUKpoOuonoruu U T.A. Ciayxur 0a30il uid HpoBeNeHHs] MCCIECAOBAaHWHA B 00jacTu
MOJICKYJISIpHOW TEHETUKH U CTPYKTypHOW Ouwonormn. HeoOxommma jansi yCBOGHHSI KYpCcOB IO
OMoMH(pOpPMaTHKe, CTPYKTYPHOMY aHaiIu3y OHOJIOTHYECKHMX MOJIEKYJ, TIEHETUYEeCKOl, OenkoBod u
MeTabonnueckol nmkeHepuu. [l ocBoeHHs TpeOyeTcs 3HAaTh HEOPraHMYECKYI0 M OPraHMYECKYI XHMHUIO,
OMOXMMMUIO, CTPOEHHUE KIIETKH H KEJATeIbHO KIACCHUYECKYIO OUOOTHIO.

1. leau u 3apauun

eap AUCUMNIMHBI

- OBJAJICHUE TEOPETHUYECKOW 0a30il JaHHBIX O 3aKOHOMEPHOCTSX, ONPEACISIONINX CTPYKTYpy H
¢dbyskmun  JIHK, MexaHuW3Mbl XpaHEHUWs, Tepeladyd W peadu3alid TeHETUYECKOW WH(OpMAIlHH,
CTPYKTYpy OEJIKOB, HX arperaTHoe cCOCTOsSTHHE U MHOrooOpasHbie PyHKIMH B KiIeTkaxX. [loMuMo 3Toro,
MpenroiaraeTcs OCBOCHUE Marepualia, HeoOXOMUMOTO Jii NMOHMMaHUsA (YHJAMEHTAIbHBIX OCHOB
KOHCTpPYHpOBaHUs (QyHKIUOHANBHBIX efauaull JIHK MeromamMu reHeTHYecKodl WHXKEHEpUH U
HaIPaBIICHHOTO MYyTareHe3a, ampoOMpOBaHUS JKCIPECCHMH HOBBIX TE€HOB B PEANBHBIX YCIOBHSIX
JKA3HEIEITEILHOCTH KIIETOK.

3agauu AU CHUIIHHBI

- um3ydeHue cTpykrypel U ¢(yHkumn JIHK, MexaHn3MoB XpaHeHus, Nepejaud M peanu3aluu
TeHEeTHYECKOW HH(POPMaLInY;

- OCBOCHHE METOJIOB BBIJICJICHUS, OYUCTKH U XapaKTEPUCTUKU (DEPMEHTATUBHON aKTUBHOCTH OCIIKOB,
METOJ/IOB VX MOAU(UKAIIUH, TPOIECCHHTA U JCTPaJIalHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3HaeT W CIocOOEH  WCIIONB30BaTh B
npo(eCCUOHANBHON  JIEATEILHOCTH  (DyHJAaMEHTAJIbHBIC
Hay4Hble 3HAHUS B  OOJNIACTH  OWOJIOTMYECKUX |
(hU3HMKO-MaTEMaTHICCKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.3 TIloaumaer MEXIOUCHHUIUIMHAPHBIE CBSI3M B
o0macTax XUMuW, OWONIOTMH, MAaTeMaTUKd W (U3UKH H
crnocobeH WX  TOPUMEHSATh MNPH  pElIeHuH 33134
npoecCuoHaTbHON e TEHHOCTH

OIIK-1.4 CnocobeH IaHUPOBAaTh, OPTaHU3OBBIBATH H
MPOBOJIUTH HAyYHO-HCCIIE0BATENILCKUE Pa0OThI B 00NacTh
OMOTEXHOJIOTUH, TPOBOAMTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToB SKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIE
3aKJIFOYCHUS M BBIBOJIBI

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO

1IK-3 CnocobeH npodeccroHanbHO padoTats ¢ |~ Opy/IOBaHHs (TAKETOB MPHKIAMHBIX TPOrPAMM)

HCCIIEIOBATEIIHCKIM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHaIN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

[1K-3.4 CrnocobeH caMOCTOSTENIbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacti OMOWHXeHepUr U OnonH(OpMaTHKN




IMK-3.5 CnocobeH npuUMEHSITh METObl OMOWMHXKECHEPUH U
OnovH(OpPMAaTUKKA I TONYYCHHS]  OMOJOTUYECKUX
00BEKTOB C IeJICHANPABICHHO N3MEHEHHBIMH CBOMCTBAMHU

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HAThb:

YMETB:

LenTpanbHas morma MoJeKyiIsapHOH Ouonoruu; crpykrypa u ¢yskoun u JHK; perumkanus JJHK y
NPOKApHOT M DJYKApHOT; MyTareHe3; MoOJEKyJspHble MexaHu3sMmbl penapamuu JIHK; obmas
peKoMOMHAIMS; CTPYKTYPBl XOJUIHJEsl; 0COOCHHOCTH CalT-celu(UUecKOdu ee poib B 3KCIPECCUU
reHOB y (haroB; 0COOCHHOCTH CTYKTYpbl T€HOMA; MOOWIIBHBIC 3JIEMEHTHI; KJIAacTephl M IMOBTOPHI B
TEHOME.

AMMHOKHCIOTBL. XuMuueckas Moaudukanys (QyHKIMOHAIBHBIX Tpynn OenkoB. buoxumuueckue
METO/BI OIpENCICHUs] AMHUHOKHUCIOT MW OenkoB. [IpUHIUMIBI BBIAETACHHS M OYUCTKH OEJIKOB.
Macc-criektpomeTpust  OenkoB. Metoasl M 3agadd  MPOTeOMHUKH. CTPYKTypHBIE OCOOCHHOCTH
nenTuIHON cBs3u. Bropuunas crpykrypa 6enka. OCHOBHBIE MOTUBBI, CTPYKTYPHbBIE MOAYJIU U JOMEHBI
OenkoBoil  Monekynbl. (DopMHpOBaHWE TPETUYHOH CTPYKTYphl Oeika B MPOIECCe CHUHTE3a.
I'uppodobuoe sapo. Pone aucynsunneix cszeld. [loHsiTHe cTpykTypHOH Kiaccudukanuy OEIKOB.
UerBeptuunass cTpykrypa. OcHOBHbIE Kilacchl OenkoB. MeTonsl U3ydeHHS OeIOK-OeITKOBBIX
B3auMoJielicTBHiA. benku, BKitouarone HeOeIKoBbIe KOMIOHEHTHI.

- aHAJIM3MPOBATh TMEPBUYHBIC IMOCIEIOBATEIBHOCTH HYKJICHHOBBIX KHCIOT M OCIIKOB, MCIIOIB30BaTh
OuonH(popMaTHUECKHE TOAXOIbl JUIS CPAaBHUTEIBHOIO aHAINW3a HYKICHHOBBIX KHCIOT U OEJIKOB,
MPUMEHSATh METO/IBI PA0OTHI ¢ HYKJICHHOBBIMU KUCIOTaMH;

- BBLICNSTH U NPU HEOOXOJMMOCTH OYMIIATH BBIICJICHHBIC OCJIKH, ONPEEIsTh UX aMHHOKUCIOTHBINA
COCTaB M (PU3MKO-XMMHUYCCKUE XAPAKTEPUCTHKH, IIOJIB30BaThCs OAHKOM MAHHBIX aMHHOKHCIOTHBIX
HOCJIEIOBATEIFHOCTEH JUII OTHECEHHs H3y4aeMOro OejiKa K OIpEIeiIeHHOMY CEMEWCTBY, YMETh
ONIpEAesATh aKTHBHOCTh (epMEHTa W KUHETHYSCKHE MapaMeTpbl THApoin3a CcyOcTparos,
aHaIM3UPOBATh U IPU HEOOXOJUMOCTH pa3paboTaTh METObl XUMUYECKOW MOJU(HUKAIINN OeIKa.

BJIAJIETD:

- UCIOJIb30BAHUSI OCHOBHBIX 0a3 JaHHBIX HYKJICOTHIAHBIX M aMHHOKHCIOTHBIX MOCJIEI0BATEIbHOCTEH,
npoBeaeHus sekrpodopesa, [1LP, rubpunuzanum, pecTpuKIuN, MOJIEKYIIPHOTO KIOHUPOBAHUS;

- IOJb30BaHHWE METOOB M COOTBETCTBYIOIIEr0 OOOPYJOBaHMS MAJSl BBIIEJIEHHS M OYUCTKH OENKOB
(BOXX, anexrpodopes, CHEKTpOPOTOMETPHS), CTATUCTUYECKOH 00pabOTKH MOITYYEHHBIX PE3YJIbTaToB
W3MEPEHUH, MepBUYHBIC HABBIKU 1O CUHTE3Y aQQUHHBIX COPOCHTOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| [Ipenmer MS)HGKyHSIpHOfI Oouonornuu " ) )
TeHETUYECKOH WHKEHEPHUH.
) Obmas  cxemMa  (QyHKUIMOHHUPOBAHUS ) )
KJICTKHU.
3 OcHoBHas JorMa MOJIEKYIISIpHON ) )
Ouosioruu.
4 Permmukarus JIHK Escherichia coli. 2 2
5 PernmkoHsl. 2 2
6 Myrarenes. 2 2
7 Penapamus JIHK. 2 2




8 TomonoruuHast pekoMOuHaIHsL. 2 2

9 [IpoMoTOpBI IPOKAPHOT. 2 2

10 |[IpoMOTOpBI 3yKapHOT. 2 2

11 CtpykTypa prOOCOMBL. 2 2

12 |DyHKIMOHUPOBaHHUE PUOOCOMBI. 2 2

13 AMMHOKHCIIOTBI, CBOWCTBA M OCHOBHBIC ) )
peaKIuu.

14 DepMEHTHI. 2 2
[locTTpancnsuuonHas MO (UKL

15 2 2
Oenka.

Nroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennuii)

1. [IpeameTr MOJEKYISIPHON OMOJOTHH U TEHETHYECKON HHIKCHEPHH.

XuMudeckast 1 OMOIOrHYecKast IBOTIOLHSL.

3apokIeHUE KU3HH.

EcrecTBeHHBII 0TOOP 1 BEPOSTHOCTH €IMHCTBEHHOTO perieHus. TyIHUKOBbIE PEIICHNs 3BOIOIHH.
OCHOBHBIE TAKCOHOMUYECKHE TPYTIIBI )KUBBIX CUCTEM.

CrpoeHue KIETKH MPo- ¥ DYKAPUOT (CXOJCTBA U Pa3IHUus).

EnunctBo MOJICKYJIAPHBIX MEXAaHU3MOB JKHUBBIX CHCTEM. OCHOBHBIE KJIacChl OMOJIOTHYECKUX
MOJICKYJI: JIMIIUAbIL, YIJICBOABI, 66J’IKI/I, HYKJIICUHOBBIC KHCJIOTBI.

Opranuzanus reHoMa >KUBBIX CYIIECTB: XpOMOCOMBI, Tuta3Mubl. [loHsTre rena. ['eHeTnyeckuii koa.
2. O6mas cxema (GyHKIHOHUPOBAHUS KIECTKH.

Perumukanus JJHK, Tpanckpumnius, TpaHcsus, CTPyKTypa U QyHKIUH Oerka.
[onstue perukanun: JJHK-nonnMepassl, perummkanyst TMHERHBIX U KosbLieBbIX Monekyn JITHK

[lonsarue Ttpanckpunuuu: PHK-nmommmepassl, undopmanmonnas PHK u renermueckuit ko,
tpancnoptasle PHK u amunoarmn-tPHK-cunTeTa3b

[onstre Tpancisuu: pudbocoMsl u Tpancsnus, RBS n Cap caliTel, XuMHUUeCcKHe peakiuy U O0Iui
JHEpreTUIecKuil 6amaHc OnocuHTe3a Oenka

Benku: ¢pepmeHThI, CTPYKTYpHBIE, PETYIATOPHBIE.
3. OcHOBHas 10rMa MOJICKYJISIPHOM OHOJIOTHH.

Perumukanus JJHK. B-¢popma JHK. 3arpaska mnst JJHK-nonumepassl, npaiimupoBanue, GparmeHTbI
Oxkazaku. ®epmenTsl, HeoOxoaumble s pernkanuud JJHK. Texomeps! u meHTpoMepbl 3yKapor,
OPWIKUHBI peruMKanuu Okarepuid. Permmmkaumsa xonbuessix monekyd JHK mo Tera —rumy u mo
TUITY KaTSILIETrocs Kojeca.

Tpanckpunuus.

PHK-nonumepasbl. Perymsiyst akTHBHOCTH MIPOMOTOPOB MPOKAPHOT. TepMUHATOPHI TPAHCKPUIIIIUU
npokapuoT. OCOOEHHOCTH TPAHCKPUIIIMN DYKAPHOT.

Tpancasanus.

Obmass  cxema  OuwocuHTe3a  Oenka.  Mudopmaumonneie u  Tpancnoptaele  PHK.
AwmunHoami-TPHK-cunTeTa3sl. Pubocoma u Tpancisinus. JHepreTnka OMOCHHTE3a Oelka.

4. Penmukanus JJHK Escherichia coli.




Pennmmcoma.
WNHunnmanus payHia peruKaiu.
Tomonoruveckue MpoOIEMBI PETUINKAIUH.

5. PemImKoHEL.

Cerperanus peryiMKOHOB 110 OaKTepHaIbHBIM KIETKaM.
Pernmukanus niaa3Mua, MOOUIIBHBIX 2JIEMEHTOB, ()aroB M BUPYCOB.

OcoOeHHOCTH peIUIMKallMu B dyKapHoTax. Temomepbl M 1eHTpoMepbl. Cerperamus XpoMOCOM.
ITonsiTHEe MuUTO32 M Meiio3a.

6. MyTrarenes.

CrnionranHbiii MyTarenes. CKOpocTh MyTareHesa.
WNHayunpoBaHHBIN MyTareHes.

TpaHCIIO30HHBIN MyTareHes.

[lonsrue caiit-cnenunuuecKkoro MyrareHesa.

7. Penapanus JJHK.

DKCIM3UOHHAS peraparusl.
Pemapanus HeciapeHHBIX HYKJICOTHIOB.
SOS-otBeT OakTepHii.

8. l'oMonoruuHasi pekoMOMHAITHSL.

Mopgens Xomnuaes.

benku pexomOunanuu. RecA nu SOS-otser.

Crienuanu3upoBaHHbIE CHCTEMBI PEKOMOMHALINY.
CaiiT-cienuduueckas pekomOnHanus. Hesakonnas pekomOuHanus.
PexomOunanus B sykapuorax. Kpoccunrosep.

9. IIpoMOTOPBI IPOKAPHOT.

[TpoMOTOpBI TPOKAPHOT U PETYISATOPHBIE dIeMEHTHl. CHCTEMBI PETYISIUN MPOKAPUOTHYECKUX
npoMoTOpoB. JlakTo3HBI omepoH. ApaOuHo3HBIH omepoH. Cucrema “Quorum sensing”.
PuGonepexmtouareny.

10. IIpoMOTOpBI 3yKapHOT.

DHXaHCepbl U CalJICHCEPHI.

[Ipoueccunr pPHK, TPHK 1 MPHK.

ATNBTepHAaTUBHBIN CIUTAMCHUHL.

11. Ctpykrypa prOOCOMBI.

Pubocomuas PHK u Genku 1 X B3aMMOpacmoNoKeHHE.

12. ®yHKIIMOHUPOBaHUE PUOOCOMBI.

@yHKIMOHATbHBIE AKTUBHOCTHU U (DYHKIIMOHAJIbHBIE YIaCTKU pHOOCOMBI.
DJoHTaH.

WHnnmanys TpaHCISIIUY Yy IPOKApUOT, PETYIISALHSL.

WMHnnmanys TpaHCISIUHT y 9yKapHoT, 0COOCHHOCTH PETYIISALUH.
TepMmuHaLus TpaHCIALUY.



13. AMHHOKHCIIOTBI, CBOMCTBA M OCHOBHBIE PEaKIIHH.

[MenTuaHas cBSA3b, HENTHUIBL.
Brienenue 6eikoB. Xpomarorpadus.

[lepBuunas cTpykTypa Oenka. MeToapl omnpeneneHus MEpBUYHON CTPYKTYpbl Oenka. OmnpeneneHue
N- u C- KOHLIEBBIX aMUHOKHCIIOT.

Bropuunas, TpeTnyHas v 4eTBEPTUYHAS CTPYKTypa Oerka.
Knaccuduranus 6enxos.
I'oOuHEl. MUOImoOHH, TeMOITI00UH.

14. ®epMeHTHI.

Knaccuduranus ¢pepmeHTOB.

Kunernka pepMeHTaTHBHOTO KaTaIn3a.

CepunoBsie poteasbl. Cs3piBanue cyOctpara. Katanutuueckuii MexaHU3M.
JInzonum.

AJKOroNBAeTHAPOTeHA3A.

Jlakrargeruaporenasa.

Jrotudepassl.

15. IloctTpancnsnuonHas MoaupUKaus Oenka.

[Tanreponsl. IIporeassl. Imnko3unasel. Knnassl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANATIPOSKTOPOM U SKPAHOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1

. Monekynsipuast nonorusi. Pubocomsl u 6nocunTe3 Oenka, yueobnoe nmocodue /A. C. CrupuH.

Mocksa, JIaboparopust 3Hanui, 2019

Jluteparypa npenocrapinsieTcsi 0a30BOH opraHu3aren

1

. Monekynsipuast 6nonorus : Ctpykrypa pudocomMbl u 6uocunres oenka [Tekcr] : yue6. mocodue s

6uon. crien. By30B / A. C. Ciiupun .— M. : Briciras mkona, 1986.

2

. Monekynsipuast 6nonorusi. CTpykTypa u OMOCHHTE3 HYKJICHHOBBIX KHCIIOT., B. U. Arom, A. A.

Bornanos, B. A. I'Bo3znes, A. U. I'parepos, A. M. Komuunckuii, A. [[. Mupzabekos, B. I. Hukudopos,
Mocksa «Brpicias mxoja» 1990 r.

JomnonHurensHas aureparypa

Jluteparypa npenocrasinsieTcst 0a30BOM OpraHu3anuen

R

6

Cunrep, M. I'ens! u reHomsl: B 2 T. / M. Cunrep, I1. bepr. — M.: Mup, 1998.

Kumynes N.®. «O0mas 1 MonekynspHas reaeTukay. 2003

[arpymes JL.U. «Okcnpeccus reHoB». - M.: Hayka. 2000

XecuH P.b. «Henocrogncteo renoma». Hayka 1984

. Knapk, JI. Monexynsapnas 6uonorus / 1. Knapk, JI. Paccen. — M.: 3A0 «Kommnanust KOH/I», 2004.
472 c.

. H. Lodish et al. "Molecular and Cell Biology", Freeman and Company, 4-nd edition, 2000; 5-nd

edition, 2003.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)



www.molbiol.ru
http://www.biosyn.com/Gizmo/Tools/Oligo/Oligonucleotide%20Properties%20Calculator.htm
http://www.ncbi.nlm.nih.gov/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTC HU3YUCHUA AUCHUILIMHBI CTYACHT HOJUKCH 3HATh OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHSAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: BbromeaunuHckre TEXHOIOr N
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: A.A. ConoBseB, A-p 61o0I. HAayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W CcHocoOEH  WCIIONB30BaTh B
mpo(eCCUOHANBHON  JIEATEILHOCTH  (PyHJAaMEHTAJIbHBIC
Hay4Hble 3HAHUS B  OOJNACTH  OWOJIOTMYECKUX |
(hU3HMKO-MaTEMATHICCKUX HAYK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
HAyYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.3 TIlonumaer MEXIOUCHHUIUIMHAPHBIE CBSI3M B
o0macTax XWMuW, OWONIOTMH, MaTeMaTUKd W (U3UKH H
crnocobeH WX  TOPUMEHSATh MNPH  pElIeHWH 33134
npodecCuoHaTbHOU e TEBHOCTH

OIIK-1.4 CnocobeH 1IaHUPOBAaTh, OPTaHU3OBBIBATH H
MPOBOJIUTH HAYYHO-HCCIIE0BATENILCKUE PA0OThI B 00NacTh
OMOTEXHOJIOTUH, TPOBOAMTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB SKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIE
3aKJIFOYCHUS M BBIBOJIBI

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO

1IK-3 CnocobeH mpodeccroHanbHO padoTats ¢ |~ Opy/IOBaHHs (TAKETOB MPHKIAMHBIX TPOrPAMM)

WCCIIEIOBATEIIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oneHHMBaTH TOYHOCTh IOJYYEHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

[1IK-3.4 CrnocobeH caMOCTOSTENIbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacti OMOWHXeHepUr U OnonH(OPMaTHKN

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TONYYCHHST  OMOJOTHYECKUX
OOBEKTOB C IIeTICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyueHus AUCHMIUIMHBL « MOEKYIIsipHas HIUTOT€HETHKa» 00yJaroIuics J0HKeH:

3HATb:

LenTpanpHas gormMa MOJEeKyIspHOW Ouonoruu; crpykrypa u ¢ynkmuu u JJHK; permmkanus JJHK y
MPOKApUOT M DYKAPHOT, MYyTareHe3; MOJEKyJsipHble MexaHusmbl penapanuu JHK; o6mas
pPEKOMOMHAIMSA; CTPYKTYPhl XOJIMIES; OCOOEHHOCTH CalT-CIeHU(pHUUECKONN ee pPosib B 3KCHPECCHH
TeHOB Yy (aroB; 0COOCHHOCTH CTYKTYypbl I'€HOMa; MOOWJIbHBIC JJIEMEHTBI; KJIACTepbl U IOBTOPHI B
IEHOME.

AMuHOKHCTOTEL. XuMudeckass Momudukanus (yHKIMOHAIBHBIX rpymn OeikoB. buoxmmuueckue
METOIbl OINpPEACTICHNUS aMHUHOKHMCIOT W OenkoB. [IpUHIMIBI BbIENEHUS M OYUCTKH OEJKOB.
Macc-cnektpomerpust OenkoB. MeTtoapl U 3amadd  npoTeoMHKH. CTpPYKTypHBIE OCOOCHHOCTH
HEeNTUAHON CBsA3U. BTopuuHnas ctpykrypa 6eika. OCHOBHBIC MOTHUBBI, CTPYKTYpPHbBIE MOIYJIU U JTOMEHBI
OenkoBoil Monekynbl. DOopMHUpPOBaHHE TPETUYHOM CTPYKTYphl Oeika B IMpOLEcce CHUHTe3a.
I'uapodobuoe sapo. Porms aucynbpumnbix csizeld. [loHsTHE CTPYKTYypHOW KiaccuPHUKAaMU OEIKOB.
UYerBepruunas cTpykrypa. OcHOBHblE Kiacchl OenkoB. Meroasl u3ydeHHs OelI0K-OeIKOBBIX
B3anMoIecTBUI. benku, BKrodaromne HeOEIKOBbIE KOMIIOHEHTEI.

YMeThb:



- aHAJIM3MPOBATh MEPBUYHBIC IOCIEIOBATEIbHOCTH HYKJICHHOBBIX KHCIOT M OCJIKOB, HCIIOIB30BaTh
OvonMH(pOpPMaTHUECKUE TOAXOAbI IJsl CPAaBHUTEIHHOTO aHajlu3a HYKJIEHHOBBIX KHUCIOT H OCJIKOB,
MPUMEHSATH METO/bI PA0OTHI ¢ HYKJIEHHOBBIMU KHUCIOTaMHU;

- BBIIEJATH U NPU HEOOXOAMMOCTH OYMIIATH BBIACICHHBIE OEJIKH, ONPENeNiaTh UX aMHHOKHCIOTHBIN
COCTaB U (PU3MKO-XMMHUECKUE XAPAKTEPUCTHKH, IOJIB30BaThCs OAHKOM MAHHBIX aMHHOKHCIOTHBIX
MOCJIEIOBATEIbHOCTEH /Il OTHECEHUS M3yd4aeMoro Oellka K ONpPEACJICHHOMY CEMEHCTBY, YMETh
OIIPEAEATh AaKTUBHOCTh (epMEeHTa W KHHETHYECKHE IapaMeTpbl THAposin3a CcyOCTparos,
aHaJIM3UPOBaTh U IPU HEOOXOJMMOCTH pa3paboTaTh METOABI XUMUUECKOM MOAU(pHUKAINN OeKa.

BJIaJeTh:

- UCTIOJIb30BAHUS OCHOBHBIX 0a3 JaHHBIX HYKJICOTHIAHBIX ¥ aMUHOKHCIOTHBIX MOCIEIOBATEIIbHOCTEMH,
npoBesieHus anekrpodopesa, [P, rubpunuzanum, pecTpuKiiui, MOJIEKYISPHOTO KIIOHUPOBAHUS;

- TIOJIB30BaHME METOIOB M COOTBETCTBYIOIIEr0 OOOPYIOBaHMS ISl BBIIEICHHS W OYUCTKH OEJIKOB
(BIXX, anexrpodopes, CHEKTPOPOTOMETPHS), CTATUCTUIECKONH 00pabOTKH MOTYYEHHBIX PE3YJIETaTOB
M3MEpEHUH, IEPBUYHBIC HABBIKH MO CHHTE3Y apGHUHHBIX COPOCHTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumepsl TeM KypcoBBIX padoT:

1. Myrarene3.  CnoHTaHHbli MyTareHe3. CKOpOCTh MyTareHe3a. MHIyLMpOBaHHBI MyTareHes.
[Nonsrtue caiit-ciennpuaeckoro MyTareHesa.

2. Pemnapamus JJHK. Dxcriznonnas penapanus. Penapanyst HecmapeHHBIX HYKJIEOTH/IOB.

3.  Cnenuajau3upOBaHHBIC CUCTEMBI PEKOMOWHAIIHH. CaiiT-crienuduueckas peKOMOMHAIIUSI.
HeszakoHHast pekoMOMHAIIHSL.

4. Beinenenue OenkoB. Xpomarorpadusi.

Jiss pOMEXYTOYHOM aTTecTalMid B XOJE CEMECTpa BCEMH OOYYaOUIMMHCS ITOATOTABIUBAIOTCS
JOKJIAJIBI TI0 TIPEJIOKEHHBIM TIPEnojaBaresieM HaydHbIM cTaThsM. CIENaHHBIN YCIENTHBINA JTOKIIaL]
HEOOXOIUM JIJIS TIOJTYYEHUS JIOMyCKa JI0 DK3aMeHa.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1.

XuMuueckast 1 OMOIOruvecKast SBOIIOLMSL.

HacnenctBeHHOCTD, H3MEHYMBOCTD M €CTECTBEHHBIN OTOOD.

OCHOBHBIE TAKCOHOMUYECKHE IPYTIIbI )KUBBIX CHCTEM.

CrpoeHne KIETKH MPO- U S3YKapHOT (CXOJCTBA U Pa3IHUus).

EnnHCTBO MONEKYIIAPHBIX MEXaHU3MOB XKHUBBIX CUCTEM (IIPUMEPHI).

Opranuzanus reHoMa >KUBbIX cymiecTB: xpomocoMmbl, IHK minactua u MuToXoHApuil, miia3Musl.
2.

OcHOBHBIE KJIacChl OHOJIOTMYECKUX MOJEKYJ: JUIHUIBL, YIVICBOAbI, AMHUHOKHUCIOTHI, HYKJICOTUIBI
(mpumepsr).

A-dpopma, B-dpopma u Z-dpopma JTHK.

Oco0eHHOCTH TeHOMHOM OpraHU3alny MIPO- U 3yKAPHOT.

I'enetnueckuii kon. Ilonarue rena. Lluctpon. Onepon. Perymnon.

[TonaTtue MuTOo3a U Mei03a. PeayKMoOHHOE IeJIEHHE, KPOCCUHTOBED.

3.

Permukarus JIHK: pennmukanius nuHeHbIX U KoableBbix Monekyn JJHK,

3arpaska juis JIHK-monmumepassl, mpaiiMupoBanue, pparMenTsl OKa3akH.

depmenThl, HeoOxomumbIe s perumkanun JJTHK.

Tenomepbl ¥ IEHTPOMEPBI YKapHUOT, OPUIKUHBI PETIIMKALIMK OaKTepuil.

Permukarus xomnsieBsix Monekya JJHK mo Tera —tumy u mo Tumy Katsiierocs Koseca.
4.

Tpanckpunus. PHK-nonumepassr, uadopmannonnas PHK u renetndeckuii ko,
tpancnoptHsle PHK, pubocomansasie PHK

[IpoMoTOpBI U TEPMUHATOPHI TPAHCKPUIIIIUHY TpoKaproT, RBS caift.



Tpanckpurnus sykapuort (npoueccudr TPHK, pPHK u MPHK, crumaiicunr, Cap caiit, polyA).
5.

Tpancianus.

Crpyxkrypa pubdocombl. Pubocomuas PHK u 6enku.

@yHKIMOHATbHBIE AKTUBHOCTHU U (PYHKIIMOHAJIbHBIE Y4aCTKU pHOOCOMBI.

Ob0mass  cxema  OuocuHTre3a  Oenka.  Uudopmammonnele W TpaHcnoptHeie  PHK.
Amunoanun-tPHK-cunTeTassl.

DHepreTrka OMocuHTe3a OeKa.

WNHnnmanus TpaHCIAuu y TPOKApUOT, PETYIISIH.

WNHunmanus TpaHCcIsuy y 3yKapuoT, 0COOCHHOCTHU PETYIISIIIH.
Ononramus. TepMuHANUS TPAHCIALINY.

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

burer 1.

XuMuueckast 1 OMOIOru4ecKast SBOIOLMSL.

HacnenctBeHHOCTh, H3MEHYMBOCTH M €CTECTBEHHBIN OTOOD.

OCHOBHBIE TAKCOHOMUYECKHE TPy )KUBBIX CUCTEM.

CrpoeHnne KIETKH MPO- U S3YKapHOT (CXOJCTBA U Pa3IHUus).

EnnHCTBO MONEKYIIAPHBIX MEXaHU3MOB KHUBBIX CUCTEM (IIPUMEPHI).

Opranuzanus reHoMa >KUBbIX cymiecTB: xpomocoMmbl, IHK minactua u MuToxoHapuil, mia3Musl.
buner 2

OcHOBHBIE KJIacChl OHOJIOTMYECKUX MOJIEKYJ: JUIHUIBL, YIVICBOAbI, AMHUHOKHUCIIOTHI, HYKJICOTUIBI
(mpumepsr).

A-dpopma, B-dpopma u Z-dpopma JTHK.

Oco0eHHOCTH TEeHOMHOM OpraHU3alny MIPO- U yKAPHOT.

I'enetnueckuii kon. Ilonarue rena. Lluctpon. Onepon. Perymnon.

[TonaTue MuTOo3a U Mei03a. PeayKMoOHHOE eJIeHHE, KPOCCUHTOBED.

Kpurepun onennBanus
Onenka "ommunao" (10 Gaiios) BBICTABIISIETCSI  CTYJCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHUAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormnmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pEeLIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.
Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHATh IOJyYeHHbIe 3HaHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.
Onenka "ynoBneTBopuTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKaszaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Omnenka "ynosierBoputenbHO" (3 Oaiiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
9YacTH OCHOBHOTO COJICPXKaHWS Y4E€OHOH MpOrpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHO" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Jlo sK3ameHa JoIycKaroTcs 00yJarolmuyecs YCIeHo CAaBIIre 3a4€T M0 NPAaKTUKYMy U OATOTOBUBILIHE
JIOKJIaJl U pacCKa3aBLIME Ha 3aHSITUU HAYyYHYIO CTaThIO U3 YMCa IIPEUIOKEHHBIX IIPEIoJaBaTelIeM.

[Ipu npoBeneHnn ycTHOrO 3K3amMeHa oOydaromiemycs: npegocrasiserca 30-60 MUHYT Ha MOATOTOBKY
OTBETa MO OWJIETy C BO3MOXKHOCTBHIO MCIOJIB30BAHUS JIOOBIX IEUaTHBIX MAaTE€pPHUAIOB M HMHTEPHET
pecypcos.

OneHuBaHue 3HAHUH TPOU3BOOUTCS B COOTBETCTBHM C BBIIICONMCAHHBIMH KPUTEPHSIMH B
COOTBETCTBUH C COJEp)KaHHEM IUCHUIUIMHBI. 32 OTIMYHBIN OTBET MO OmieTy OOydaromuics MOXKeT
HaOpartb 4 O6ata, OTBET Ha 3 JOMOJHUTEIBHBIX Bonpoca Aaét emé Tpu Oamna. Ilo ciy4yaiiHo OTKpBITOR
HAy4HOU CTaThe, B3ATOM W3 YMCia JOJIOKEHHBIX B Mpollecce o0yueHus 3aqaétes emeé Tpu Bompoca Mo
KOTOPBIM MOXHO HaOpaTh emié 3 Oaa.



