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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: CoBpeMeHHast MOJIEKYJIsIpHAs OUOJIOTHS
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIAPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: B.H. Jlazapes, a-p Ouon. HayK, TOLCHT

[Iporpamma obcyxieHa Ha 3acefjanuy Kadeapbl MOJEKYISPHOUN U TpaHCIAIMOHHON MeaunuHbl 02.04.2020



AHHOTANMA

Lenbro TaHHON AUCIUILTUHBI SBISETCS MPUOOPETEHUE TEOPETHUECKUX 3HAHUN TI0 MOJIEKYJISIPHON OMOJIOTHH U
HABBIKOB MPAKTHYECKOIO MPUMEHEHHs €€ METOJOB B MOJEKYIApHOW MenuuuHe. CTyIeHT MOciie OCBOCHUS
Kypca OyaeT MOHMMarh (yHIaMEHTAJIbHBIC IMOHATHS, 3aKOHBI M IPOLECCH (PYHKIMOHUPOBAHUS >KUBOM
KJIETKH, CTPOEHHE M (yHKUUH OCHOBHBIX Mosekyn >kuBoi kietku: JJHK, PHK u GenkoB, coBpemeHHbIC
po0IeMbl MOJIEKYJISIPHON MEIUIMHBL, pellaeMble C UCIIOIb30BAaHUEM COBPEMEHHBIX METO/I0B MOJIEKY/ISIPHOM
Ouosoruu.

1. leau u 3apauun

eap AUCUMNIMHBI

MPUOOPETCHUE TEOPETUYSCKUX 3HAHWW 110 MOJIEKYISPHOW OMOJOTHM W HABBIKOB IPAKTUYECKOTO
MIPUMEHEHHSI €€ METOJIOB B MOJIEKYJISIPHON MeIUIIHE.

3agauu AU CHUILIHHBI

* OCBOCHHE CTyJACHTaMHU 0a30BBIX 3HAHHUH B 001aCTH MOJIEKYISIPHON OMOJIOTHH KJIETKH, CTPYKTYPHI U
¢ynkuuii monexkyn PHK wm JIHK, Genka, COBpEMEHHBIX METOJOB MOJICKYISPHOTO KIOHUPOBAHMUS,
HCIOJIb30BaHUS MOJICKYJISIPHO-OMOIOTMYECKUX METOI0B B OMOMEANIINHE;

*  mpuoOpeTeHHe TEOPETUYECKUX 3HAHWH B OO0NACTH WM3YYCHHS DEryJSIHUU SKCIIPECCUU TEHOB,
OnocuHTe3a Oelka, CTPYKTYPhI U QYHKIH OHOMOITMMEPOB;

® OKa3aHHeC KOHCYJ'IBTaI_II/Iﬁ U TIOMOIIM CTyACHTaM B INPOBEACHUU COOCTBEHHBIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B o0nacTu MOJ'IGKy.]'IHpHOﬁ OHOJIOTHH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IK-1.1 Bnageer (QyHIameHTanpHBIMU — MOHSITHIMH,
3aKOHaMHM ¥ TEOPHUSIMH COBPEMEHHON (PU3UKU 1 OHOJIOTHH

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

I[IK-1.3 Bnmageer wMeTomamMu HaOIIOACHHS, OIMCAHUS,
UACHTU(DUKAIIH u Hay4HOM knaccudukanuu
OMOJIOTHYECKNX OOBEKTOB

[1IK-1.4 Bnageet KynpTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBaHMsI OMOTEXHOJIOTMUECKUX OOBEKTOB M CUCTEM

I[IK-1.5 VYmeer cTpouTh MAaTEMaTUYECKUE MOACIH MAJIA
ONMMCAHMSI W MCCIEAOBaHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTIAX

[IK-1.6 Bmageer HaBbikamMu 0Oe30MacHONM pabOTBl  C
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H©  JIPYTUM

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH OMOTEXHOIOTUYECKUM 000py/I0BaHHEM

HAyYHBIC IKCIICPUMEHTBI (B H30paHHOM [IK-1.7 3HaeTr ocHOBHBIC NpaBWiIa MOBEACHUA U pabOTHI B
IPEAMETHON 001acTH) ¥ (WIIH) TEOPETHICCKUE  |coBpeMEeHHO Hay4YHOil TabopaTopuu

(aHATMTHYECKUE M HMUTAINOHHBIC) [IK-1.8 CnocoGen oueHuBaTh TpebyeMbIE  PECYPCHI

HCCICAOBAHMS (MarepuanbHBlC M BPEMCHHBIC) Ul IUIAHHUPOBAHHS U

IIPOBE/ICHUS HAYYHOI'O 3KCIIEPUMEHTA

[IK-1.9 Bnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHUPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[IK-1.10 3maer mepeueHb BEAYHIMX MEPUOTUIECKUX
HAyYHBIX M3JAaHUH M CIIOCOOCH BBIICNATh aKTyaJbHBIC
Hay4HbIC MyOIMKAIK B TPO(deCCUOHATBHOMN 00IacTn




[IK-1.11 Bnageer nprieMaMu 3KCIIEPUMEHTAIBHON paboThI C
KJIETKaMH ¥ KYJIbTypaMH KJIETOK, (DU3UKO-XUMHUYECCKHUMHU
METOJJaMH  HCCJIEAOBAaHMSA  MAaKpOMOJEKYJl, METOAaMHU
UCCIICJOBAHHS u aHam3a YKHBBIX CHCTEM,
MareMaTH4ecKUMHU  MeTolaMu  00pabOTKH  pe3yibTaroB
OMOJIOrMYECKUX MCCIICJOBAaHUN, OCHOBAMU OHOMHXCHEPUH,
HEOOXOMMBIMHU JJISl CO3/IaHUS OMOMHIKEHEPHBIX OOBEKTOB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIII0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIC OLIEHKH T10 MOPSIIKY BETUIUHBI

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoheCCUOHAIBHON ayAUTOPUH B MUCHBMEHHOH W YCTHOU

dhopme

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

[0 ¢yHaaMeHTaIbHbIE TOHATHUS, 3aKOHBI ¥ IPOLECCH ()YHKIMOHUPOBAHUS KUBOU KIICTKH;
[ crpoeHue u GpyHKIMH OCHOBHBIX Moiekyn skuBoi kinetku: JIHK, PHK u Genkos;
[J coBpeMeHHbIE MPOOIEMbl MOJIEKYISIPHON METUIMHBI, pElIaeMbIe C UCIIOJIb30BAHUEM COBPEMEHHBIX

METOJIOB MOJIEKYJISIPHOM OHOJIOTHH.

YMETB:

O a0cTparupoBarbCsi OT HECYIIECTBEHHOTO IPH MOJAEIMPOBAHUU PEATbHBIX IPOIECCOB B

OMOJIOTHYECKHUX CHUCTEMAX;

0 MOJIb30BATHbCSI CBOMMH 3HAHUAMHU [Jid PCIICHUA q)yHI[aMeHTaJ]LHHX U NPUKIAJHBIX 3ajda4v

MOJ'ICKy.]'IHpHOﬁ ouonoruu KJICTKH,

[l nenarh MpaBUIIbHBIE BBIBOJBI U3 COIIOCTABICHUS PE3yIbTaTOB TEOPUU U IKCIIEPUMEHTA;

[l ;menarh Ka4eCTBEHHBIC BBIBOJBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUSIM B H3y4aeMbIX IIpoOiIeMax;
[l BHAETH pU3NUYECKOE COAEpKaHME B 3a]a4ax MOJIEKYJIIpHON Onosorny;

0 OCBaMBaTh HOBBIC ITPEIMETHBIC O0JACTH, TEOPETUUECKUE TIOAXOAbI U IKCIEPUMEHTAIbHBIC

METOIHUKHU,

[ noJIydyarb HAUJTy4IIne 3HAUCHUSA B OHOIOrHYECKUX OKCIICPUMCHTAX U MPABUIBHO OLICHUTH CTCIICHb

X JOCTOBEPHOCTH,

[J paboTarh HAa COBPEMEHHOM, B TOM YHCJIE€ U YHUKAIBHOM SKCIIEPUMEHTAILHOM 000PYI0BaHUY;
O 3 PEKTUBHO HCMONIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIAJIETD:

[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

[l HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH U MOAETHPOBAHUS OMOIIOTHYECKOTO SKCIIEPUMEHTA;

[l HaBBIKAMU TPAaMOTHOH OOpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU

JaHHBIMH

[J  NIpakTUKOM MCCIENOBaHHUS U PELIEHMs] TEOPETUYECKUX M IPUKIAIHBIX 3a7ad MOJIEKYJSIPHOU

Ouonoruy;

[l HaBBIKAMH TEOPETHYECKOTO aHaJIM3a 3a]a4 MOJEKYISIPHON OMOJIOTHH, CBSI3aHHBIX C M3y4YE€HHEM
CBOWCTB OHOJIOTMYECKHX CHUCTEM MHMBOH KIETKM Ha MOJIEKYISIPHOM H CYOKJIETOYHOM YpPOBHSX

CTPYKTYPHOM OpraHu3aluu.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA



TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

Uctopus  monekynsipHOl ~ OMOJOTHH.
1 CoBpemeHHbIE TIpeICTaBICHU o 1 3
CTPOEHUU KUBOU KIIETKH.

Meronpl nccieqoBaHusl B MOJEKYJISIPHOM

2 2 4
Ouosorun

3 Mup PHK u Ouocunres 6enkoB 2 4

4 MoOunpHBIE 3JIEMEHTHI TeHOMa 2 4

5 Monekyna JJHK 2 4

6 Perynsinust TpaHCKpUNIMKA Y TPOKapUOT 3 ]
U 3YKapuoT

7 Penaparus JTHK 3 8

8 Perumukanus JIHK u 6akrepuit 3 8

9 Permukamus JIHK y sykapuot 3 8

10 Crpoenne u Ouonormdeckue QGYHKIUU 3 3
0EJIKOB U MENTH/IOB.

11 CrpykTypa u GyHKIUHN OEIIKOB 3 8

12 Crpyktypa u ¢yskous pubocoMm u 3 ]

ouocuHTe3 OeiKa

(O8]
[
~
[V,

Htoro wacos

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 7 (OceHHwmi)
1. Uctopust Mmonekynsipaoii Ounosnorun. CoBpeMeHHbIE MPEJICTABICHUS O CTPOCHUH JKUBOH KIIETKH.

Uctopus nokaszarenbctBa reHerndyeckod ¢yHkuun JHK. Omnbitel OBepu, Xepum u  Yeits.
Kommnementapusie mapsl ocHoBaHuii YorcoHa-Kpuka. ILlentpanbHas porma MOJEKyIspHOU
OMOJIOTUHU U TEHETUYECKUN KOI.

2. MeTtoapl ucCiieIOBaHUs B MOJICKYIJISIPHON OMOJIOTHH

CoBpeMeHHBIC METO/TbI UCCIICTIOBAHUS B MOJIEKYISIpHON Omonoruu. UteHnue OMOIOTrHIeCKUX TEKCTOB.
Mertonsr uzyuenus Bzaumoneiictsust JIHK, PHK, 6enkos.

3. Mup PHK u 6GuocunTe3 6enkoB

LenTpanbHas [gorMa MOJEKYISIpHOM OuOMOTMM W TeHeTudecKud Kkoi. OCHOBHBIE MPUHLUIIBI
ctpykrypbel PHK. Tenernyeckue u Herenermueckue ¢Gynknun PHK. JlpeBnuwit mup PHK wu
npoucxoxaeHue ku3HH. CrpykTypa puOocoM. AKTHBalUs aMHUHOKHCIOT M o00pa3oBaHue
amuaoanmia-TPHK. Onummkn Tpancnsium u pabounii AIOHTAMOHHBIA UK. beckieTouHbie
cucteMbl OnocuHTe3a Oenka. Komon-3aBucumoe cBszpiBanue amuHoauwi-TPHK B snoHrannonnom
nukie. JIokHOe KOAMPOBAaHWE M CIOBUIM DPAMKM CUMTBIBAHUS Ha 3Tale KOJOH-3aBUCUMOIO
cBs3piBanmst amuHOAmiI-TPHK ¢ pubocomoii.




OCOOCHHOCTH KOAWMPOBAaHUS W BKJIIOYCHHUS CEJICHOUU-CTEMHA B TOJWIENTUIAHYIO LElb Oelika B
nporecce moHranuu. Tpancnentunanus. Tpancnokanus. OmuOku TpaHcnokanuu. Pubocoma kak
MOJIEKYJIIpHas ManiuHa. MHunanys tpancaanuu. Perynauns TpaHcassuuu y Tpokapuort. Perymsmus
TpaHCISIMKM Yy 3yKapuoT. MackupoBanue — pgemackupoBanne MPHK B mporeccax oorenesa,
criepMaroreHe3a M KICTOUHOW AuQQepeHIMPOBKH. Perymsimusi CKOpoCTH JIOHranuu. TepMHUHAIM
TpaHCIALUUU. AJIBTEpHAaTUBHBIE IIyTH HOBOCUHTE3UPOBAHHOIO IOJIMIIENTH/A.

4. MoOuIbHbIE 3JIEMEHTHI TEHOMA

JIHK-TpaHCmo30Hb B TEHOMAaX MPOKAPUOT U 3yKapuoT. [1oABMKHBIE AIEMEHTHI, IePEMEIIAIOIINECS C
MOMOILBI0 00PAaTHON TPAHCKPHUIILIUU (PETPOITEMEHTHI).

5. Monexyna JJHK

Uctopus nokazarenbctBa reHerndyeckod ¢yHkumun JHK. Pernmmkamus JHK y  Oakrepuid.
Perunkanus JHK y JyKapHoT. Perunkanus JHK u KJIETOYHBIN LK.
CTpyKTYypHO-QYHKIIMOHAIBHBIE 3JIEMEHTBl XPOMOCOM JYKapHOT: TeJloMepa W LEHTpoMepa.
Penaparus JIHK. O6mmiast, wim romonorudnas pekoMOunanus. Cait-cnenuduanas peKoMOuHAIIHS.
JIHK-TpaHCo30HB B TEHOMAaX MPOKAPUOT U 3yKapuoT. [loABMKHBIE AIEMEHTHI, TePEMEIIAIOIINECS C
MOMOILBI0 00paTHOW TPaHCKPUMNLIKU (PeTpodsieMeHThl). TpaHCKpUNIKs y NTPoKapHoT. TpaHCKpUIus
y 3yKa-puoT. Perymauus TpaHCKpUILMM B pPa3BUTUM SYKapHOT. [opMoHanbHasl peryasuus u
CUTHAJIbHUE CUCTEMBI, PETYIHPYIOLINE dKCIpeccrio reHoB. CTpyKTypa XpoMaTHHa. XPOMAaTHH H
peryssiys aKTUBHOCTY I'€HOB. MeXaHHU3Mbl SIIUT€HETUUECKON PerysIsauu SKCIPECCUU TCHOB.

6. Peryssiuys TpaHCKpPUIILMY Y IPOKAPUOT U 3yKapuoT

Tpanckpunuust y npokapuor. TpaHCKpUNUMs y 3yKapuoT. Perynsiust TpaHCKPHUILKW B Pa3BUTHU
9yKapHOT. [OpMOHaJIbHAS PEryysilus U CUTHAJIBHUE CUCTEMBI, PErYIUPYIOLIUE 3KCIPECCUIO [EHOB.
Benku — akTUBaTOPBI TPAHCKPHIILIUK, UX JOMEHHBIE CTPYKTYPHI.

7. Penapamms JJHK

[Tpruunbl BO3HWKHOBeHHs MyTanuii. OcHOBHBIE ITyTH penapanun nospexaenuit JHK. OOmas, nnun
romMosiornyHas pekomOuHanus. CaiT-crieruduuHasi peKoMOWHAITHSL.

8. Permmukanms JIHK u Gakrepwuii

Perynsimust naunmanuu perukanuu y E. coli. PermikaruBras Buika. DH3UMOIOTHS PETUTUKAIINH Y
MPOKAPHOT.

9. Permmukanus JTHK y sykaprot
Pernukanusa [JHK u kneTounsiil nuki. Perynsius peninkanuu.
10. Crpoenue u 6uonornyeckue QyHKIUHN OSJIKOB U HENTUAOB.

AMUHOKHCIIOTHI KaK CTPOUTENIbHBIE OJI0KK O€IKOBON MOJIEKy/Ibl. MeToabl HCcCaeJOBaHUsl CTPYKTYPBI
OenkxoB. [lentuaHast cBsizb. Bropuunas cTpykrypa Oenka. [IpuHIMI MOAYIBHOW OpraHM3alliu
OenKoBOi MoJieKy bl TpeTnyHas cTpykrypa Oenka. YeTBepTuuHasi CTpyKTypa OeJKa. o -ClupajbHbIe
Oenku.

11. CtpykTypa 1 GyHKIIUH OEIIKOB

Buonornveckue GyHKIMU OEITKOB M MENTHUAOB. AMUHOKHCIIOTHI KAK CTPOUTEIHLHBIC OIOKH OEITKOBOM
MOJIEKYJIbl. MeTozbl McCieioBaHusl CTPYKTypbl OenkoB. IlenTumHas cBsizb. BTopmduHas crpykrypa
Oenka. [lpuHIMI MOAYNBHOW OpraHu3alu OEJIKOBOW MOJEKYNbl. TpeTHdHas CTPYKTypa Oejka.
YerBepTHyHas CTPyKTypa Oelka. o -CupalibHbIe OSIKH.



[moOunsl. o/B-Crpykrypubsie Oenku. B-CrpykrypHble Oenku.  TpaHCKpUNIMOHHBIE (PAKTOPHI
MPOKApHOT. TpaHCKpUIIMOHHBIE (akTopel dykKapuoT. Crenuduyeckue TPaHCKPUIILIUOHHBIC
(akTopsl aykapuoT. benku - ¢pakTopsl 3n0HTanMu. benku B kieTouHoi curnanuzanuu. MemOpaHHbIe
Oenku. Ilonmumepusyrommecs W TpaHCHOpPTHbIE Oenku IUTOCKenera. llocTTpaHcis-IMOHHBIE
Momuukarmu  OenkoB.  benkoBwni  crmaiicunr.  Jlektwrbl.  AmuHOoammn-tPHK-cuHTEeTa3bI.
PuGocomubie 6enku. OubpuispHbie OenKu

12. Crpykrypa u QyHKIMsS puOOCOM 1 OMOCHHTE3 Oenka

Crpyktypa pubocoM. AKTHBalusi aMHHOKHCIOT W oOpaszoBanume amuHoarmi-TPHK. Dmummkn
TPaHCISUMM W PaOOUYMI HIOHTAllMOHHBIA LMKI. beckierouHsle cucTeMbl OHOCHMHTE3a Oelka.
Konon-3aBucumoe cBs3piBanne amuHoai-TPHK B anonrannonnom nukie. JIoxkHoe KoAUPOBaHUE U
CABUTHM paMK{ CUMTBHIBAHUS Ha JTale KOJOH-3aBUCHUMOro cBs3biBaHus amuHoaunia-TPHK ¢
puOOCOMOIA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue Ui NPaKTUIECKUX 3aHATHH: yueOHas ayquTOpusl, OCHAIICHHAs
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pya0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. 'ennt [Texct] = Genes IX : [yueOnuk amns By30oB] / b. JIbtoun ; mep. ¢ 9-ro anm. uza. M. A. Koduaan
[u mp.] ; mox pen. A. B. PebpuxoBa .— M. : BUHOM. JIa6. 3nanwuii, 2012 .— 896 c.
2. Monekynsipaas ouonorust kinetku [Texer] : B 3 1. T. 1 : [yueOnuk ans By3oB] / b. Ans6epre [u 1p.] ;
nep. ¢ anr1. A. A. Ceemiosa, O. B. Kapnosoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoii .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 808 c.
3. Monekynsipuast Ouonorust kietku [Teker] : B 3 1. T. 2 : [yueOHuk amns By3oB] / b. Ans6epre [u ap.] ;
niep. ¢ anm1. A. H. JIpsikonoBoii, A. B. J{1o06sr ; iox pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : MH-T komnbroTep. uccnenoBanuid, 2013 .— 992 c.
4. Monekynsipaast ouonorust kinetku [Texcr] : B 3 1. T. 3 : [yueOnuk ans By30B] / b. Ans6epre [u 1p.] ;
niep. ¢ aum. A. H. /IpsxoHoBo#, A. B. 1006w ; mox pexn. E. C. lunosa [u np.] .— M. ; Mxesck : UH-T
KOMITbIOTEp. ucciegoBanuid, 2013 .— 1052 c.

[Ipenocrapnsiercs Ha Kadenpe:

5. Kunerku. Ion pen. b.JIbtoun, JI.Kaccumepuc, B.I1.JIunranna, JI.Ilnonnep. Mocksa, bunom.
Jlaboparopus 3nanmii. 2011.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://www.ncbi.nlm.nih.gov
http://biology.jbpub.com/book/genes/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)



st wactu 3austuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, MpOCIyImaBIINiA Kypc, JODKEH C OIHOM CTOPOHBI, OBJANETh TEOPETHYESCKHM aImaparoM
MOJICKYJISIPHOM OMOJIOTWH, a C JAPYroil CTOPOHBI, TOJDKEH HAyYHTHCS NPUMEHSTH ITOIY4YCHHbIC 3HAHUS
Ha MpaKTHKe. YCIIEITHOE OCBOCHUE Kypca TpeOyeT caMOCTOsTeNbHON paboThl cTyneHTa. B mporpamme
Kypca JUlsl CAaMOCTOSITENIbHOM PabOThI CTYJICHTA HaJl TEMOH OTBOJUTCS MUHUMAJIBHOE BPEMSI.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHuTepaType),

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTEIBHOI JIUTEPaTyPHI,

— MO/ITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX JUISl CAMOCTOSATEIBHOTO N3YYCHHS,

— pelIeHHe 3a1a4, PeAIaraeMpIX CTYJCHTaM Ha JICKIHUX,

— MO/ITOTOBKY K 9K3aMEHY.

PykoBOACTBO M KOHTPOJIb CaMOCTOSITEIBHOM pPabOTBI CTyJIEHTa OCyLIeCTBIsieTcss B (opme
WHIMBUyaJIbHBIX KOHCYIIBTALIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3paborunk: B.H. Jlazapes, n-p Ouom. HayK, TOTICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKU M OUOJIOTHH

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

I[IK-1.3 Bmageer wMeTomamMu HaOTIOAEHHS, OIMCAHUSA,
UJCHTU(UKAIUH u Hay4HOM Kiaccuukanuu
OHOIIOTHYECKHUX 00BEKTOB

[IK-1.4 Brageer KynpTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIMPOBaHUS OMOTEXHOJIOTHYECKUX OOBEKTOB U CHCTEM

[IK-1.5 VYmeer crTpouth MareMaTHUECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[IK-1.6 Bmameer HaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH OMOTEXHOJIOTUIECKUM 000pyIOBaHHUEM

HAyYHBIC YKCIICPUMCHTHI (B H30paHHOI I1K-1.7 3HaeTr ocHOBHBIE NpaBHja HOBEIEHHUS U pabOTHl B
IPEAMETHON 001acTH) U (M) TEOPETHUECKUE  |cOBpEeMEHHOI Hay4YHOI JIaGOpaTopHu

(aHanmMTHYECKHE M HMUTALMOHHbIE) [IK-1.8 Cnocoben oleHuBaTh TpeOyeMblE  PECYPCHI

HCCICOBAHMS (MaTepuanbHBlE W BPEMEHHBIE) JUIS IUIAHUPOBAHUS M

MPOBCACHUS HAYTHOI'O SKCIICPUMCHTA

[IK-1.9 Bnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.10 3naer mepeyeHb BEOYIIUX MEPUOAUYECKUX
HAyYHBIX M3JaHUH M CIIOCOOEH BBIIENATh aKTyaJIbHbIC
Hay4HbIE TyOIMKaUK B PpoeCcCHOHATBHOM 00aacTu

[IK-1.11 Bnageer nprieMaMu 3KCIIEPUMEHTAIBHOM paboThI C
KJIETKaMH ¥ KYJIbTypaMH KJIETOK, (DU3UKO-XUMHUYECKHUMHU
METOJJaMH  HCCIIEAOBAaHMSA  MAaKpOMOJEKYl, METOAaMHU
UCCIICJOBAHHS u aHam3a YKHBBIX CHCTEM,
MareMaTH4ecKUMHU  MeTolaMu  00pabOTKH  pe3yibTaroB
OMOJIOrMYECKUX MCCIICOBAaHUN, OCHOBAMU OHOMHXCHEPUH,
HEOOXOMMBIMH JJISl CO3/IaHUS OMOMHIKEHEPHBIX OOBEKTOB

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW OOpabOTKU U
aHaIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
[1K-2 Crioco0eH aHanM3UpOBAaTh MOJIyYCHHBIC B |ONPEACISAIONINEG H3y4aeMOe SIBICHHE, M HPOU3BOAMUTH

X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKHU 110 NOPSJKY BETHMUUHbI
JQHHBIC 1 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITIO4CHH) 000CHOBaHMS M JI0KA3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M MX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoheCCUOHAIBHON ayAUTOPUH B MHUCHMEHHOH W YCTHOU

dhopme

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynwrare uzydenus quciuiuiiHbl « CoBpeMeHHas! MOJICKYJISIpHAs OUOJIOTHS O0YJIArOIIHIACS JTOJIKEH:

3HATh:
[0 ¢yHaaMeHTaIbHbBIE TOHATHS, 3aKOHBI U IPOLECChl ()YHKIMOHUPOBAHUS KUBOU KIICTKH;
[ crpoeHue u GpyHKIMH OCHOBHBIX Moiekyn skuBoit kinetku: JIHK, PHK u Genkos;
[J coBpeMeHHbIE POOIEMbl MOJIEKYISIPHON MEIUIMHBI, pElIaeMbIe C UCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB MOJIEKYJIIPHON OHOJIOTHH.



yMeThb:

0 abCcTparupoBaThCs OT HECYIIECCTBEHHOTO MPH MOJCIUPOBAHUHM PEAbHBIX MPOIECCOB B
OHOJIOTHUECKUX CHCTEMAX;
0 MOJIb30BATLCS CBOMMH 3HAHUSAMM JUIsl pelieHus (YHIAMEHTANIbHBIX W MPHUKIAIHBIX 33J]a4d

MOJIEKYJISIPHON OMOJIOTUH KIIETKHU;

[l nenaTh NpaBHUIIBHBIE BBIBOJBI U3 COITOCTABJIECHMSI PE3YJABTATOB TEOPUH U SKCIIEPUMEHTA;

[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEXO0JIe K MPEACTbHBIM YCIOBHAM B H3y4aeMbIX IpodieMax;
[J BuaeTh PU3NUECKOE COACPKAHNE B 3a7a4ax MOJICKYJSIPHOM OHonoruu;

O OCBaMBaTh HOBBIC IPEIMETHBIC O0JACTH, TECOPETHUECKHE TIOIAXOAbl U AKCIICPUMEHTAJIbHBIC
METOJUKH;

[l moJy4aTh HaWTy4lllMe 3HaYE€HUs B OMOIOTHYECKUX SKCIEPHUMEHTaX M NMPABUIBHO OLIEHUTH CTETEHb
WX JIOCTOBEPHOCTH;

[l paboraTh Ha COBPEMEHHOM, B TOM YHCJIE U YHHUKAJILHOM KCIIEPUMEHTAIBHOM 000pYyI0BaHUM;

O 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUUECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIaJeTh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOI paboTHI B 1abopaTopuu u MHTEpHETE;

[l KyJnbTYpO# HOCTAaHOBKU M MOJEIHPOBAHUS OMOIOTHYECKOTO IKCIICPUMEHTA;

[]  HaBBIKAMU TPaMOTHOH OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;

[l IpaKTHKOW HCCIENOBAaHHWS M PEUICHUS TEOPETUYECKUX M NPUKIATHBIX 3a7ad MOJEKYJSIPHON
OGHOJIOTHH;

[l HaBBIKAMH TEOPETHYECKOTO aHaM3a 3a]a4 MOJCKYISPHOH OMOJIIOTHH, CBSI3aHHBIX C M3y4YCHHEM
CBOMCTB OHOJIOTMYECKHX CHCTEM JKHBOM KJICTKH Ha MOJEKYISPHOM M CYOKJIETOYHOM YPOBHSX
CTPYKTYPHOI OpraHH3aLuy.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpOoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:

Uctopuss nokazarenbctBa reHerndeckod ¢yHkiun JHK. Omnbrter OBepu, Xepmm wu  Yeids.
KommiiemenTapssle napbl ocHOBaHUM YoTcoHa-Kpuka.

Konbueseie monekynsl JIHK u nousarue o ceepxcnupanuzanuu JHK.

[IpeobpazoBanus NEPBUYHBIX TPAHCKPUIITOB y SYKapHOT, IPUBOIAIINE K CO31aHUIO (YHKLIN-OHAIBHOM
MPHK.

Perynsimust uannuanum perumkanuu y E. coli.

AKXTHBHBIE Y HEAKTHBHBIE IOMEHBI XpOMaTuHa. MexaHu3Mbl (POPMUPOBAHUS.

[Ipuunnbl Bo3HUKHOBEHUS MyTanuid. OCHOBHBIE TyTH pernapaiuu nospexaennii JJHK.

HerarusHast ¥ N03UTHUBHAS perysslus TPAaHCKPUIILMU y IPOKAapHUOT. JIaKTO3HBIN ONIEpOH.
Metunuposanne [JHK. MexanuzMbl MHaKTHBaMK reHOB Mpu MetuiaupoBanun JTHK.

benku — akTUBATOPHI TPAHCKPHUIILINY, UX JOMEHHBIE CTPYKTYPBl. DH3UMOJIOTHS OOIIEeH pekoMOMHALUH
y E. coli.

PHK-nonumepassl 3ykapHor.

T'opMoHanpHas peryssays U CHTHAIBHUE CHCTEMBI, PETYIUPYIOLIUE SKCIIPECCUIO TEHOB.

ITonBW)KHBIE 21IEMEHTHI B TEHOME.

CrpykTypa u GpyHKUHUS puOOCOM.

Buonornueckue GyHKuny 6EIKOB U MENTHIIOB.

CoBpeMeHHBIE METOIbI UCCIICIOBAHHS B MOJICKYJISIPHON OMOJIOTHH.

Bo BpeMA 3aHATHI MOTYT INPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABJIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITECIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO Ha SK3aMCHC.

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



[Tpumeps! BOIIPOCOB HA HK3aMEHE:

Buner Nel.

Uctopust nokazarenbctBa reHerndeckod ¢ynkiun JHK. Omnbrter OBepu, Xepmm u  Yeids.
KommiiemenTapssle napbl ocHoOBaHUM YoTcoHa-Kpuka.

buer Ne2
Konbeuessie monexyns! JIHK u nonsatue o ceepxcnmpannsanuu JJHK.

Bunet Ne3

IIpeoOpa3oBanus EPBUYHBIX TPAHCKPUIITOB Y SYKAPUOT, IPUBOJAIINE K CO3IaHUIO (DYHKIHU-OHAIBHOM
MPHK.

Buner Ne4
Perynsimust uannuanum perumkanuu y E. coli.

Buner Ne5
AKTUBHBIC U HEAKTUBHBIC JOMEHBI XpoMaTuHa. MexaHu3Mbl popMUPOBAHMSL.

buner Ne6
[Ipuunnbl Bo3HUKHOBEHUS MyTanuid. OCHOBHBIE TyTH pernapaiuu nospexaenni JJHK.

Buner No7
HeraruBHast 1 TO3UTHBHAS PETYISIHS TPAHCKPUTIIIMH Y TPOKAPHOT. JIaKTO3HBIN OMIEpOH.

bunet Ne§
Metunuposanne [JHK. MexanuzMbl MHaKTHBaMK reHOB Mpu MetuiaupoBanun JJTHK.

Buner Ne9

benkn — akTUBAaTOPBI TPAHCKPUIILIUH, UX JTOMEHHBIE CTPYKTYpPbl. DH3UMOJIOTHS O0LIel peKoM-OuHAIIMN
y E. coli.

Buner Nel0
PHK-nonumepassl 3ykapHorT.

Buner Nell
T'opMoHanpHas perynsiuus U CUTHAJIbHUE CUCTEMBI, PETYIUPYIOUIUE IKCIIPECCUIO TEHOB.

Buier Nel2
IToaBHuKHEIE DJIEMEHTEI B TEHOME.

Buner Nel3
CrpykTypa u GpyHKUHUS puOOCOM.

Buier Nel4
buonorndeckue GyHKIH OSIKOB U TIETITHIIOB.

buier Nel5
CoBpeMeHHBIC METOBI UCCIICIOBAHMS B MOJICKYJIIPHOW OHMOJIOTHH.

Kputepun onennBanus



Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTHU-3UPOBaHHbIC, TIyOOKHE 3HaHWA Y4eOHOHW MNpOrpamMMmbl AMCLMUIUIMHBL, MPOSBIAIOMIEMY
MHTEpeC K JaH-HOW MpeaMeTHON 001acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3H-POBaHHbIC, ITyOOKHE 3HAHUS y4eOHOH MpOrpaMMbl ITUCLMILIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3U-POBAaHHbIC, ITyOOKHE 3HAHHWA y4yeOHOW HpOrpaMMbl JAUCIMIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouro (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CITH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTAaBISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepual,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IOJy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JO-IIyCKaeT B OTBETE WJIM B PELICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoiblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnu sK3aMeHa oOydaromemycs: npenocrasisercss 30 MHHYT Ha ToOxroroBky. Ompoc
oOyuaromerocs 1o OWJIETy Ha YyCTHOM JK3aMEHE HE JOJDKECH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOTO
Jaca.



