‘“une’

MHMWHOBPHAYKHU POCCHUHA

(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEXkKACHUE
BBICIIIETO 00pa30BaHuUs
«APKYTCKHM I'OCYJIAPCTBEHHbIIA YHUBEPCHUTET»
OI'BOY BO «UI'Y»

Kadenpa ¢pusuko-xummuyeckoi 0Mo10ruu, 0MOMHKeHepHU U OHOMH(POPMATHKH

3
o

/98 3y
7]

Iy a3k
Hﬁb {

=

ks

<l

%,.70
S,
g

Pa6ouas nporpaMmMa JMCHUIIMHBI
Hanmenosauue nucuuiumusl: 51.B.03 «MOJIEKYJISIPHAS BUOJIOT'USA KJIETKHN»
CneunanbHocTb:  06.05.01  «buommxeHepuss u  OuouH(poOpMaTUKA»
Hanpasnennocts (nmpoduis): «buonnxenepuss u OMouHGOpMaTUKAY
Kpanudukanus BeITYCKHUKA: OMOMHKEHep 1 OMOMH(POPMATUK

@®opma 00y4yeHHs: OYHAs C DOJEMEHTAMHM OJJIEKTPOHHOIO OOyYeHUS | JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH

Cornacosano ¢ YMK 6HONOro-mo4BeHHOTO Pexomenosaso xadeapoll gusnko-xuMudecko
dakyibrer: Guonoruy, Suounxenepun M Ououndopmaruky

IpoToKon Ned o1 AL 0. % Ipotoxon Ne74” 0T, 1704 207 4
Ilpencenarens ' 2

)
(SLeFE v B R OHE S =) 3

1 2 s - 3 T S —~
penpoiSgeo -7 — B.11. Cazopaposa
D S

Wpxkyrck 2024 .



Coneprxanue

CTp.
. LIeab ¥ 31N JIMCIIMTIITMIHBI «..vvvvvvvvreeeeeessesesseesssssssssssssssssssssssssssssssssssssssssssssssssnnnes 3
I1. Mecto nuctmmuinHbl B CTPYKTYPE OIIOIT BO...ooviiiiiiicii i 3
I1l. TpeboBaHuUs K pe3yabTaTaM OCBOCHMS TUCITUTIIIHHBL ....eveiuvvressireeesineesssnenessnsnnss 3
V. ConepkaHue U CTPYKTYPA TUCIIHTITIIHBL ...e..vvvvesiereeesssreesssseeesssssessssssesssssesssssnnens 5

4.1 ConepxaHue JUCIUIUIMHBI, CTPYKTYPHUPOBAHHOE MO TE€MaM, C YKa3aHUEM
BUJIOB y4€OHBIX 3aHSATUN W OTBEACHHOTO Ha HUX KOJMYECTBA aKaJIEMHUYECKHUX

4.2 TlmaHn BHeEayJUTOPHOW CaMOCTOSATEIIBHOM padOThl OOyYaroOmIUXCs 10

D107 0 00700 0107 05 (< 7
4.3 Conep:KaHUe YUEOHOTO MATEPHAIIA ...vvervreerrrrenreessreesnreesanneessneessneesnneesnneesnnes 9
4.3.1 TlepeyeHb CEMUHAPCKUX, MPAKTUYECKUX 3aHATHH U JTaOOPATOPHBIX

LT C 10 TSP PRSP 11

4.3.2 llepeuenb TeM (BOIPOCOB), BBIHOCUMBIX Ha CaMOCTOSITEIBHOE
M3YUYCHHE CTYJICHTaMHU B paMKaX CaMOCTOSITEIbHON pabOThI (CPC)............ 12

4.4, Meronuueckne yKa3aHUs IO OPraHU3allid CaMOCTOSTENbHON padoThI
&2 (535 1) SRR P PP P PP PPPP 14

4.5 npumepHast TeMaTHKa KYPCOBBIX PAOOT (ITPOCKTOB)....ceerurerrureerrrersrersnneeess 15

V. YuebGHo-MeToan4eckoe 1 MHPOPMAIIMOHHOE 00ECII€UeHUE TUCIUIUIUHEI ....... 15
) TIEPEUCHD JIATEPATYPB -.vvvnvveenreeereeanreassreasseeassesasnesassesassesasseseasnesansessnnessnes 15

0) MEPUOTUUCCKIE MBIIAHST ...vvveeevveeeureeesasreeessstneesssseessseeesssssessnsseesssnseessnseeess 15

B) CITUCOK aBTOPCKUX METOTUUYCCKHUX PA3BPAOOTOK vvvvvrvrerreresrvrnrssrreessssenesnns 15

r) 6236l TaHHBIX, HHOOPMAIIMOHHO-CIIPABOYHBIC U IIOMCKOBBIC CHCTEMBHI ....... 15
V1. MarepuaibHO-TEeXHUYECKOE 00SCIICUCHNUE TUCITHTUTHHBI ....vvvevuvrreeisveeesseneennns 17
6.1 yueOHO-Ta00PATOPHOE OOOPYHOBAHME .....vvereveenreeaneeesnreeansieesnreeeseesseesnnes 17
6.2. IIpOrPAMMHOE OOCCTICUCHUE ... ..eeuveenreesnteeanieeentieesseesreeesseeasseeesseeessneesnes 18
6.3. TeXHUYCCKHUE B DTTEKTPOHHBIC CPEICTBA ..euvvvreirvrreessreresssrressinsreessssenssnsneens 18
VII. O0pa30BATETBHBIE TEXHOIOTHH. .. ....veeeureeesreessreessneessnreessneesnneesneessnessnnessanseess 18

VIII. Ouenouynsie MaTepuaibl Jjsl TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOU

10 W NS0 1 610 19



I. HEJIb U 3AJAYU JUCIUTTJIMHBbI
Heab: QopmupoBanne 3HAHUN OCHOBHBIX MPHUHIIMIIOB OpPTaHHW3AMM H  pPeaTH3AINH
TeHeTUYECKON WH(pOpMalMd B SYKApPUOTHUECKUX KIIETKaX, (OPMHUPOBAHHE TEOPETUUYECKUX OCHOB
MCIOJIb30BAaHUSI COBPEMEHHBIX MOJICKYJISIPHO-OMOIOTUIECKIX METO/IOB B PEIICHUH MPO(PECCHOHATBHBIX
3azad.

3agaun:

* chopMHpOBaTh MPEIACTABICHHE O MHOrooOpa3uu (GOpM KH3HH, KIACCHYCCKUX H
COBPEMEHHBIX acleKTaxX KaacCH(UKAIUH KIETOYHBIX (DOPM JKU3HHU;

*  chopMHpPOBATh 3HAHUS O COCTABE, CTPOCHUH U (QYHKIIMSIX HYKICHHOBBIX KUCIIOT B KIICTKE;

*  chopMHpPOBATh 3HAHUSA 00 OCHOBHBIX IPUHIIMITAX OPraHU3aIMK FeHETHYECKON HH(DOpMaIUK
B KJICTKAX, CTPYKTYPHBIC 3JIEMEHThI TEHOMA M TPAHCKPUIITOMA SyKAPUOTHICCKOM KIICTKH;

e chopmHupoBaTh 3HAHHS 00 OCHOBHBIX MOJIEKYIIAPHBIX MEXaHHM3Max W IMyTAX BHYTPH- H
MEKKJICTOYHOHN Mepefayd TeHETHUCCKOW MH(DOPMAIUH, MPUHIIMIIAX PETYJISIUN SKCIPECCHH TCHOB B
9YKapHOTHYECKOM KIIETKE;

e chopMHpPOBATh MPEJACTABICHUE O MPHHIUIAX W METOJUYCCKHX acleKTaX MPUMCHCHHS
MOJIEKYJIIPHBIX METOJIOB M IMOJIXOJOB B 3KCIIEPUMEHTAIBHON OHOJOTHH 3YKAPUOTHUCCKON KIETKH H
OMOTEXHOJIOTHH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas mucnumiuunHa b1.B.03 «MonekynspHas OMOIOTHS KJIETKH» OTHOCUTCS K YacTH,
dhopmMupyeMoil yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHHH.

2.2. JIns w3yueHus: JaHHOW y4yeOHOW MUCIUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U HaBBIKH,
(dbopMUpyeMbIe MPEANIECCTBYIOIUMA AUCHHUILTHHAME: «OpraHnndeckas XuMus», «O0mas OHOIoTus»,
«buoxumusny, «Knerounast Ouonorus.

2.3. [lepedenb mOCIEAYIOMUX YICOHBIX AUCITUTUIHH, 11T KOTOPBIX HEOOXOMMBI 3HAHUS, YMCHHUS
U HaBBIKH, (OopMHpyeMble NaHHOW yueOHOW AucuuIiuHOW: «['eHHas uHXeHepus», «benkopas
UHXEHepus», «MexaHu3Mbl peryJupyeMoil KieTouyHol rubenn», «['€HOMHbIE W TOCTI€HOMHbBIE
TexHoJoruny, «MonekymnsapHas (uioreHeTHKa», «['eHOMHBII M METareHOMHBINH aHanu3», «['eHHO-
MHXEHEpPHBIE CUCTEMBI DyKapuot», «[IHK metabapkoaunry, Beimonanenue BKP.

I11. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA IUCIHUIIJINHBI

[Ipouecc ocBOEHUS TUCHUIUIMHBI HAlIPpaBlieH Ha (pOopMHUpOBaHNE KOMIIETEHINH (KOMITIETEHIIMN)
B cootBeTcTBUU ¢ PI'OC BO 1 OIT BO no nanHOMY HanpaBiieHuUIo MoAroToBky cnernuanurera 06.05.01
«buonnxenepus u 6MouHPOPMaTUKAY!

[1K-1: CniocoGeH TBOpUYECKH HCMOJIb30BATh U MPUMEHATh (yHAAMEHTAIbHbIE MPEICTABICHUS
OMOJIOTUHU, CMEXHBIX IUCIUIUIMH U COBPEMEHHBIE METOJOJIOTUYECKHUE TIOAXOJBI JUISl ONpPEIeIICHUS
MEPCIEKTUBHBIX HANIPABICHUN HAYYHBIX UCCIICIOBAHUH B chepe MmorydeHus], U3y4eHus 1 IPUMEHEHUS
Pa3NUYHBIX TMPHUPOJHBIX, H3MEHEHHBIX NPUPOAHBIX OHOJIOIMYECKHX OOBEKTOB, HCKYCCTBEHHBIX,
OpPraHU3MOB a TakXke OMOMaKpOMOJIEKYJ, oOpabOTKy M MOCIEAYIOUIMI aHain3 OONbIIOr0 MacchBa
uHpOopMaINU 10 OMOJIOTHYECKUM 00bEKTaM.

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB oﬁyqe}mﬂ Mo AMCHHUIIJINHE, COOTHECCCHHBIX C
HHIANKATOPAMHU JOCTHKCHUA KOMIIeTeHIInii

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHust
KOMIIeTEeHIIU A
IIK-1 WK nk 1.1 3HaTh: CTpOeHHNE u (GyHKIUH
CnocobeH TBOpYECKH | 3HAET aKTyaJIbHbIC | HEPETYISIPHBIX OWOTONMMEPOB B KIIETKAX,
UCTIOJBb30BaTh M MPUMEHATH | MPOOJIEMBI, OCHOBHBIC | IPUHIUIBI ~ OpTaHW3allil  T€HETHYECKOU
(hyHIaMEHTaJIbHBIE OTKpHITHS B 00JacTH | MH(pOPMALIMK, MOJICKYJISPHBIE MEXaHU3MbI
MIPEICTaBICHUS Ouonoruu, | U3y4eHus JKUBBIX | PETYISIMH SKCIPECCUU TEHOB U Iepeliadyn
CMEXHBIX  JHCHUIUIMH W | OpTaHW3MOB Y | HACJIEJICTBEHHOM MH(OpMAITHHL.




COBpPEMEHHBIE
METOIOJIOTHYECKHE TTOAXObI
JUIS OmpeeICHUS

MIEPCIICKTUBHBIX HalpaBICHUH
HAYYHBIX HCCIICJIOBAHUN B
cdepe nonydeHus, n3yUeHHs 1
IMPUMCHCHUA Pa3INYHbIX
IMPUPOAHBIX, N3MEHCHHBIX
NPUPOJHBIX  OUOJIOTHYECKUX
O0OBEKTOB,  HMCKYCCTBCHHBIX,
OpTraHU3MOB a TaKKe
OMOMAaKpPOMOIICKYT,
00paboTKy W TOCIeRyIOImni
aHayiM3 OOJIBIIIOrO MaccuBa
nH()OPMAITHH 110
OMOJIOTHYECKUM O0BEKTaM

OMOJIOTHYECKUX  CHUCTEM | YMeETh: JIEMOHCTPHUPOBATh 3HaHUE
Pa3IMYHBIX YpOBHEH | IPUHLUIOB CTPYKTYPHO-(YHKIHMOHAIBEHON
OpraHu3alldyd M CHOCOOCH | OpraHu3alud OMOJIOTUYEeCKUX OOBEKTOB U
HCIIOJIB30BaTh MEXaHHU3MOB TeHEeTHYEeCKOU u
TEOPETUUECKUE 3HAHUS M | SMUTEHETUYECKON perysanuu
YMEHHUS B HAy4YHO- | BHYTPUKJIETOYHBIX IIPOLIECCOB;
HCCIIE0BATENbCKON UCIOJB30BaTh MOJMy4YEHHbIE 3HAHUA U
JeATENbHOCTU HaBBIKH JUIS pelIeHUs] mpodeccHoHambHbIX
3a1a4, B YAaCTHOCTH, IPU NPOBEACHHUHU
HAYYHBIX HCCIICAOBAaHMHA M pa3pabOTOK B
00JIaCTH COBPEMEHHOM SKCIIEPUMEHTAILHON
Ouosoruu ¥ OMOTEXHOJIOTHH, a TaKXKe IS
OCBOCHHUS  MOCIEAYIOUIMX  JUCLUILINH
npogus.
Baaners: 3HaHUSMH O MHOroooOpasuu
JKUBBIX CHUCTEM u OCHOBHBIX
3aKOHOMEPHOCTIX MX (PYHKIHMOHMPOBAHHSA,
NPUHLMIAX OpraHu3alluil U peaau3aluu
TEeHETHYECKON nHpOpMAaLIH,
TEOPETHYECKUMH OCHOBAaMHU MOJIEKYJISIPHO-
OMOJIOTUYECKUX METOJIOB U MOJIXO/IO0B.
K nx 1.2 3HaTh: TEOPETUYECKUE OCHOBBI
Ymeer HCIIOIB30BaTh | MOJIEKYJISIPHO-TEHETHIECKIX METOJIOB
(dyHIaMeHTaNbHbIC 3HAHWS | aHaN3a, 1 OCHOBHBIC MPUHITUITEI Pa0OTHI Ha
u COBPEMEHHbIE | COBPEMEHHOM 000pPYy10BaHUH.
METOJIOJIOTUYECKHE Ymern: MOJIB30BaThCS Hay4YHO
IIOJX OB JUIsl | TEXHUYECKOM JUTEPATypOi u
MePCTIEKTUBHBIX JIOKyMeHTanuen TUTS MIPOBEJCHUS
HaIlpaBIE€HUN  HAy4YHBIX | MOJEKYJIAPHO-TEHETHUECKUX METOJIOB
HCCIIEIOBAHUH, aHaJIN3a.
IIOCTPOCHUS Biaagerb:  TEOpeTHYECKMMH  OCHOBaMU
UHPOPMALMOHHBIX METOJI0B MOJIEKYJIIPHO-TE€HETUIECKOT O

Moz[eneﬁ U TIPAKTHICCKUX

aHaJin3a, HaBbIKaMH pa6OTLI C Hay4YHO-

pa3paboTok B cdepe | TeXHUICCKUMH MIPOTOKOJIAMHI u
poecCHOHATBHON TEXHUYECKOMN JIOKyMEHTAaIuen K
JIeSITeJILHOCTH. COBPEMEHHOMY 000PYIOBaHUIO.

HIK nx 13 3HaTh: OCHOBHEBIC MPUHIUIIBI
Braaneer HaBbIKAMH | MH()OPMAIIMOHHO-TIOMCKOBBIX CHCTEM,
TBOPUYECKOI'0 MPUMEHEHHUS | IPUEMBI paboTh c Hay4HOU u
METOHOJIOTHYECKHUX METOJIMYECKON JTUTEePaTypol, 0COOCHHOCTH

MIOAXO0B I pa3paboTKu
MoOJeIIeH, HOBBIX
TEXHOJIOTHH, MaTepuajioB

Hu OMOJOrHYECKUX
00BEKTOB c
IIeJIeHAIIPABIEHHO
HM3MEHEHHBIMU
CBOMCTBaMH, METOJIOB
BBIPaOOTKH TPAKTHICCKUX
peKOMeHaanui TS
perieHus 3a7a4
poecCHOHATBHON
JIEATEIEHOCTH

COCTaBJICHU Hay4YHO-TCXHUYCCKUX
OTYCTOB.

YMmeth: OCYHICCTBJIATH CKpPUHHUHT nu
KpI/ITI/ILIeCKI/Iﬁ aHaJIn3 COBp €MCHHOH

HAyYHOU JTUTEPATYPHI, COCTABIISATH HAyUHBIC
M aHAJIMTHYECKHE OTYETHl MO TEMe
HCCIIETOBAHUS;

Baanersb: HaBBIKaMU pabOTHI C OCHOBHBIMU

TeHETHYCCKUMU 0azamu JaHHBIX;
CpeAcTBaMH aHajgM3a  MOJICKYJIAPHO-
OmosorHuecKol WHGOPMAINK, HABBIKAMH
MOWCKa W  KPUTHYECKOTO  aHaju3a
COBpPEMEHHOM  HAay4YHOH  JHUTepaTyphl,
HaBBIKAMHU COCTaBIICHHUS Hay4HO-

TEXHHUYCCKHX OTUYCTOB.




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

O0BLeM THCHUILINHLI COCTABJIsAET 4 3a4eTHBIX eqMHUILI, 144 yaca, B TOM 4ucje 26 4acoB HA DK3aMeH.
W3 HUX pean3yeTrcs ¢ UCIOIb30BAHUEM JIEKTPOHHOTO OOYYCHHS ¥ TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI 14 yacoB

dopmMa NPOMEKYTOUHOI ATTECTAIMHU: IK3aMeH.

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHUPOBAHHO€ II0O TEéMaM, C YKa3aHUEM BHI0B yqeﬁnmx 3aHATHII M OTBEJEHHOI0 HA HHUX

KOJIN4YEeCTBA aKAACMHUYICCKHUX JaCOB

Ne Pa3zngen nucuumJInHbI/ TEMa = Bunet yueGHoI paboThl, dopMa TeKyLIero
n/H 9 | BKIIOYAs CAMOCTOSTE/IBHYIO PabOTy 00yJaIOMHXCs , | KOHTPOJIsI
G E MPAKTUYECKYIO MOJATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
2 9 (B wacax) dopma
[ o
o g NPOMEKYTOYHOM
52, KonTaktHas paborta mpemnojaBaTens ¢ =
= o 2 arrecranuu
) oOyJaronMucs =
2 2w S (mo cemecTpam)
S e X ®
ol « = e = S
5 : ; s Jlekuusi | Cemunap/ Koncyabrauus 58
s = = = MpakTHueckoe, S g
V|l 9 N e JabopaTopHoe S =
O~ = = 3ansTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Pa3nea 1. Beenenue. ®opwmel xu3nu. [Ipeamer 5 8 4 2 B 5 TectupoBanue
MOJIEKYJISIPHOM Onosioruu KomokBrym
2| Pasgen 2. CTpyKTypa ¥ CBOHCTBA HYKIICHHOBBIX 5| 10 4 9 B 4 Tectuposanue
KHCIIOT Konnoxsuym
3 | Pasgen 3. OCHOBHBIE NPHHLMIEI OPraHU3ALHN Tecruposanne
TEHETUYECKOMN uHpopMaLun B syka- | 5 | 14 6 4 - 4 Konnoxsuym
PUOTHUYECKOM KIIETKE




Paznen 4. OcHOBHbIE MYTH pealu3aluu

TectupoBanue

. 14 4
TeHeTUYECKOI HHPOPMAIINH B KIIETKE Komnoxeuym
Paznen 5. CneumanbHble MyTH Iepeaadu Tecruposanne
o Konnoksuym
reHeTHYeCKol  umHpopmanuu B JdyKapw- 12 4
OTUYECKOM KJIETKE
Pasgen 6. IloBpexaeHue u myTd penapanuu
N TectupoBanue
HYKJICUHOBBIX KHCIOT B JyKapMOTHYECKOU 10 4
Komnoxksuym
KIIETKE
Paszgea 7. IlyTu perynasiuuu 3KCIpecCcuy reHOB B
TectupoBanue
JYKapUOTHYECKHX  KJIETKaX M  OCHOBHBIE 12 4
Komnnoxsuym
MPUHIUIIBI SIIUTEHUTUYECKHUX TTPOIIECCOB
Paszpnen 8. MounekynspHo-Ononoruuexue TectupoBanue
METOABl W TOAXOJbl B AKCIHEPUMEHTATBHOM 26 12 KosutokBuym

OHOJIOruHU BYKapHOTHqCCKOﬁ KIICTKHU

VYcTHEI ToKIan

DK3amMeH




4.2 Il1aH BHeayTMTOPHOI CAMOCTOSITEILHOI PadoThl 00y4aIOIMXCS M0 TUCHHUIIHHE

CamocTosiTennpHas paboTa 00yJIaromuXCs

Y4eOHO-METOUYECKOE

OnenouHoe obecrieyeHue
Cemectp| Haspanwme pasmena, TeMBI . Cpoku  |TpymoeMkocTh .
Bun camocTosrenpHO# paboTHI CPENCTBO CaMOCTOSATEIHHOM
BBITIOJTHEHHS (dac.)
paboTHI
5 Pasnen 1. Beenenue. N3ydyenne yueOHOro Marepuania ¢ \I:ICHOHL3OB3.HI/I€M Pasznen 5 a-r
dopmpl xusHH. [Ipever | KOHCTCKTa  JIGKUMH M PEKOMEHJYEMOH  JHTEpaTyphl, TecrupoBarme
o MOATOTOBKA K MPAaKTHYECKOMY 3aHATHIO W TmcbMennomy | 1-2 men,. 2
MOJICKYJIIPHOM OHOJIOTHH Konmokeuym
Y OTIpOCy. y
5 Pa3nen 2. CTpykTypa u Uzydenue yqve6Horo Marepuania ¢  HCIOJb30BaHHEM - Q-
CBOHCTBA HYK/IEHHOBBIX | PEKOMCHIYEMOH JIHTEPATYPEI, OATOTOBKA K MPAKTHIECKOMY | 3.4 ey 4 Tecruposanne
KHCITOT 3aHATHIO U IUCbMEHHOMY OIIPOCY. Kosoksrnym
5 Paznen 3. OCHOBHBIC Uzyuenne yweOHOTO Marepmama ¢ HCTIONb30BAHHEM - Q-
NPUHLMIE! Opranm3amuy | KOHCHCKTA  JISKIMH M PEKOMEHAYEMOH  JHTepaTypel, TecTupoBanme
reHEeTHYEeCKOH HHpOPMALH IOArOTOBKA K IIPAKTMYECKOMY 3aHATHUIO M INHCbMEHHOMY S-7 Hen. 4 KOIIOKBIyM
o 11 .
B DYKapUOTHUIECCKOM KIETKE onpocy
5 Pasnes 4. OCHOBHbIC ITyTH Nzydenune yqve6Horo Marepuana ¢  HCIOJb30BaHHEM 8-10 Tectoonamme - -
peann3aLIy reHeTHYecKol | PEKOMCHILYEMOi JIMTEpaTyphl, NOATOTOBKA K MPAKTHIECKOMY 4 p
uHbOpMaIHK B KieTke | 3AHATHIO H HCEMEHHOMY OMpocy. Hen. Komnoksiym
5 Pasnen 5. Cenpanpupie | A3ydeHne yque6Horo MaTepuajga C  HCIIOJNb30BaHUEM - Q-
MyTH Miepeiaun PEKOMEHIYeMOH JTUTEPaTyphl, IOATOTOBKA K MPAKTHIECKOMY 11-12 TecTupoBanme
N 4
reHeTnyeckoil nadopmaruy | SAHATHIO H TICEMEHHOMY ONpOCy. HE. Konnoksuym
B DYKapHOTUYECKOH KIIETKE
5 Pasnex 6. [loBpexeHue u Uzyuenne ydeOHOro Marepmama ¢ HCTIONb30BAHHEM - Q-
MyTH penaparus KOHCIIEKTa JICKIIMA ¥  PEKOMEHIYEMOH  IJIUTepaTypEl, 13-14 TecTupoBanme
HyKﬂeI/IHOBBIX KUCIIOT B NOATOTOBKA K IMPAKTHYCCKOMY 3aHATUIO W THUCBMCHHOMY Heo 2 KOHHOKBHyM

3YKApUOTUYECKOU KIIETKE

orpocy.




CamocTosiTennsHas padoTa 00y4aromuxcst

yqe6H0-MeT0):[I/I‘ICCKOC

OrneHouHOE obecrieueHne
Cemectp| Haspanwme pasnena, TeMbI N Cpoku  |TpymoeMKOCTh .
Bun camocTosTenbHON paboThI CPEICTBO CaMOCTOSATEIHLHOM
BBITIOJTHEHUSI (uac.)
paboThI
Pasaen 7. IlyTu peryssmuu Uzyuenne ydeOHOro Marepuama ¢ HCTIONb30BAHHEM -« -
SKCTIPECCHHU TeHOB B KOHCIIEKTa JIEKIMM ¥  PEKOMCHAYEMOW  JIMTEpPaTyphl,
SYKApHOTHUECKHX KieTkax | IOATOTOBKA K NPAKTHYECKOMY 3AHATHIO M MHCEMEHHOMY 15-16 A TectupoBarme
¥ OCHOBHBIC mpuHImIsl | OTPOY: HEJI. Kommoxsuym
SIUTCHUTHYECKHUX
MPOLIECCOB
6 Pasgea 8. MonekyspHO- Wzyuenne y4yeOHOro MaTepwajga C  HCIOJIB30BAHUEM - -
GHOIOrHUYCKIE MCTONbl 1 |PCKOMEHIYeMOii  JTUTEpAaTyphl, MOATOTOBKA pedepara wu TecTupoBane
MOAXOMBL B AOKIIana. 17-20 9 KostokBuym
JKCIEPUMEHTaIbHOU Heq. YcrHbIi
OHMOJIOTHH PYKapUOTHIECKOH JTOKJIaT
KIIETKH

OO6muit 00BeM caMOCTOSATEIHLHOM PabOTHI IO JUCHHILTHHE (Yac) — 33

N3 Hux o00BEM CaMOCTOSTCIbHOMI pa6OTBI C HCIIOJIb30BAHHUEM 3JICKTPOHHOI'O 06yquI/1;1

JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH (yac) — 11




4.3 ConepxxaHue y4eOHOIro MaTepuaja

Pasznea 1. BBenenue. @opmnbl :ku3nuu. [lpeamer MosiekyasipHoii OM0JI0THH.

Tema 1.1. Onpenenenue xu3Hu. OTIMUMS J)KUBBIX CUCTEM OT HEXMBBIX. KieTouyHass Teopusi:
KJIACCMYECKHE U COBPEMEHHBIE MTPE/ICTAaBICHHUS.

Tema 1.2. PazHooOpa3ue ¢popm xu3Hu Ha 3emiie. Hekiierounbie Gopmbl )KU3HU.

Tema 1.3. Knaccudukanus KIeTOYHBIX (OPM IKM3HH: KIACCHUYECKHE U COBPEMEHHBIE
IIPEJICTaBICHHUS.

Tewma 1.4. MonekymnsipHasi OMOJIOTHS M IPEIMET €€ U3YUCHHS.

Pa3pnen 2. CTpykTypa u ¢BOIiCTBA HYKJIEHHOBBIX KHCJIOT.

Tema 2.1. HykiienHoBble kucinoThl. CBOMCTBA HYKJIEMHOBBIX KHCIOT Kak noiaumepoB. Cocras,
cTpoeHue 1 BUAbl HyKJIeMHOBbIX KucioT. @yHkiuu JJHK n PHK B knerkax.

Tema 2.2. CTpykTypa U BUJIbI HYKJICOTHUAOB. 5’ 1 3’ KOHIKBI. [IpuHIIUI KOMIIEMEHTApHOCTH B
OpraHu3aly HYKIEUHOBBIX KHCIIOT.

Paznen 3. OcHOBHBIC NPUHOMIBI OPraHM3aNMH TEeHETHYeCKOM HHpopManuu B
JYKAPHOTHYECKOH KJIeTKe.

Tewma 3.1. Opranuzanus JIHK B sykapuoTnueckoil kierke. YpoBHH ynakoBku siaepHo /JHK B
9YKapUOTHYECKUX KJIETKaX. XpOMaTHH U €ro BUJbl. [ MCTOHBI U HETUCTOHOBBIE OEJIKM XpOMaTHHA.

Tema 3.2. Tunsl KOBaJICHTHBIX MOJU(HUKAIMNA TMCTOHOB U UX (YHKIIMOHANbHAs poiib. [loHsTHE
0 TUCTOHOBOM KOJI€.

Tema 3.3. Tumnsl MeTagdazHbIX XpOMOCOM U UX MOp(osioruyeckue 0cooeHHocTH. CTPYKTYpHBbIE
AJIEMEHTHI MeTa(a3HbIX XPOMOCOM.

Tema 3.4. Opranuzanus TEIUIOMEPHBIX YYaCTKOB XPOMOCOM. beNku IIenTepuHOBOIrO
Komiuiekca. OyHKIHUM TEIOMep.

Tema 3.5. ITonsTue o kapuotuiie. XpoMOCOMHBIE YHCIIAa M HAOOPHI XpoMocoM. MoHoIIon1HOe
U TaIlJIOUTHOE YK CIIa XPOMOCOM.

Tema 3.6. IlonsTie o reHome sykapuoT. [Tonsarue o konTurax u ckadongax. [lonstue o coopke,
KOHTHUTAax M ckadoinax. JmmHa reHoma, 30J0To# myTh Kak Mepa anuHbl reHoMa (Golden Path Length).
Pa3nnums B pa3mMepe reHOMOB y pa3HbIX IPYII 3YKapHOT.

Tewma 3.7. Kogupyroiiye 1 HEKOIUPYIOIIHUE 3JIEMEHTHI TEHOMOB DYKapHOT.

Tema 3.8. IlonsATHE TeHa, OCHOBHBIE TUIIOTE3bI IPOUCXOXKICHUS T€HOB. | OMOJIOTHYHBIE TEHBI.
Optonoru u napayioru. [IceBaoreHsl.

Tema 3.9. Hexonupyromue 371€MeHTbI TeHOMa dykapuoT. OcHOBHbIE BUIbI Hekoaupyromei JITHK
1 UX OMOJIOTHYECKAs POJIb.

Tema 3.10. MoOwibHbIE TE€HETHUYECKHE 3JIeMEHThl M UX TuIbl. CrocoObl TPaHCHO3ULIMU.
buonornueckoe 3Ha4YeHHE.

Tema 3.11. ITonsatue o Tpanckpunrome. OcHoBHble BUabl PHK sykapuot: nnpopmanmonssie u
Hekoupyromue PHK.

Pa3nes 4. OcHOBHBIE IYTH peajiM3allui FeHeTHYecKoi HH(pOopMaluu B KJeTKe.

Tema 4.1. LlenTpanbHast a0rMa MOJEKYJISPHOM OMOJIOTHMM: KJIACCHYECKHE U COBPEMEHHBIE
IIPEICTaBICHHUS.

Tema 4.2. MonekynspHbele Mexanu3mbl perumkanuu JIHK. OcHoBHBIE 3Tanbel M y4acTHUKU
npouecca. JJHK-3aBucumbie JIHK-momumepasbl u ux CBOMCTBA. YKOPOUYEHHUE TEIOMEPHBIX YYaCTKOB
XPOMOCOM B pe3yJIbTaTe PEIUIMKALUU. Permkanys no TUIly KaTsamerocs KoJbla.

Tema 4.3. MonekynspHble MEXaHU3Mbl TPAHCKPUNIMU Yy 3ykKapuoT. OCHOBHBIE 3Tambl U
yuactHukHU npouecca. JIHK-3asucumblie PHK-nonumepass! u ux cBoiicTsa.

Tema 4.4. Monekynspuble mexaHusmbl nponeccunra MPHK y sykapuor. Pubo3umsi.
Crnnaiicocombl. AbTepHAaTUBHBIN CILUTIANCUHT, TpaHc-ciutaiicuHr. Ctpykrypa 3penoit MPHK aykapuor.
Penaktuposanue PHK.



Tema 4.5. I'enernueckuii kox u ero cBoicrsa. CTaHAAPTHBIA U albTEPHATHBHBIE BapHUaHTHI.
Pamku cuntsiBannus. [Ipennodrenne KOI0HOB.

Tema 4.6. MounekymsipHble MEXaHU3MbI TpaHCaIUUU. OCHOBHBIE 3Tallbl U YYACTHUKH IPOLIECCa.
ITonsATHE 00 aNbTEPHATUBHBIX «CTAPT» U «CTOM»-KOJIOHAX.

Paszgea 5. CneumnajibHble YTH Nepeaay reHeTHYeCKOi MH(OPMAIIUN B AYKAPHOTHYECKOM
KJIETKe.

Tema 5.1. OOpartHas TpaHckpumiusi U ee peanusanus B kierkax. PHK-3aBucumbie JTHK-
MoJIMMEpassl U UX MHOTOOOpasue. Perporpancnosonsl. Tenomepassbl.

Tewma 5.2. Monekynsapubie Mmexanu3mbl perumkanuu PHK. PHK-3apucumbie PHK monumepassr.
Pose mpouecca y sykapuor.

Tema 5.3. Cunte3 nmonumnentu1oB mo Matpuie JJHK in vitro.

Pazgen 6. IloBpe:xaenne M MyTH penapanuud HYKJIEHMHOBBIX KHCJIOT B 3YKAPHMOTHYECKOM
KJIETKe.

Tema 6.1. Mytanuu W NOBPEXKACHUE HYKICHMHOBBIX KHUCIOT B KIJIETKE. ODHIOTCHHBIE M
9K30TC€HHbBIC TTPUYHHBI.

Tema 6.2. Mexanusmbl npsmoit penapanuu JJHK. Penapanus JIHK ¢ momorisio MexaHu3MoB
TOMOJIOTUYHOM ¥ HETOMOJIOTHYHON PEKOMOMHAITUH.

Tema 6.3. Mexanusmel penaparuu PHK.

Paszpnen 7. IlyTu peryjsiuMu 3KCIPeCCHH IeHOB B DYKAPHOTHYECKUX KJIETKAaX U OCHOBHbIE
NPUHLIMIIBI JITUTeHUTHYECKUX NPOLECCOB.

Tema 7.1. Perynsanus skcripeccuy FeHOB Ha ypOBHE TpaHCKpUnuuu. L{yuc- u TpaHCperyasTopHble
AJIEMEHTHI. PerynaropHsie TpaHCKPUTIITMOHHBIN (akTopbl. UHCYISTOPEI.

Tema 7.2. Metwinposanne JIHK u ero posb B perymsiiuu OSKCIPECCUM TIE€HOB M
SIUTECHETUYECKUX IPOLECCax.

Tema 7.3. XpoMaTuH-peMOJETUPYIOIINE KOMIUIEKCH U MOJU(HUKAIIMY THCTOHOB B PETYJISALIMU
9KCIIPECCHUU T'E€HOB.

Tema 7.4. Perymsuus sxcrnpeccuu renoB Ha ypoBHe PHK. PHK-untepdepennus.

Paznen 8. MousiekyJasipHO-0MOI0THYeCKHEe METOAbI W MOAXOAbI B JIKCHEPHUMEHTAJIbHOMI
OMOJIOTHH JYKAPHOTHYECKOM KIETKH.

Tema 8.1. Ilonmumepasnas nenHas peakuus (ITLP): mpuHIUMI, KOMIOHEHTBI W TNPOIYKTHI
peakuuu. OCHOBHBIE 3Tanbl U UX napaMmerpsl. PaznoBuanoctu I[P u npakTryeckoe npumMeHeHHe.

Tema 8.2. Cexsenupoanue JJHK no merony CsHrepa: npuHIUI, KOMIOHEHTHl U MPOTYKTHI
peaknuu. Kinaccudeckast cxema aHajln3a U coBpeMeHHas peanusanys. OrpaHuueHnus METOAA.

Tewma 8.3. IHK-mtpuxkoaupoBanue. Mcrnonb3oBaHue B TEHETUYECKON UIEHTU(UKAIIUYA BUIOB.
I'enetnyeckas 0a3a nauubix BOLD.

Tema 8.4. Meroabl ¢parmentHoro aHanuza JJHK u ux mpakruyeckoe mpumenenue. JITHK-
JAKTHIJIOCKOIHS.

Tema 8.5. Meroabl CEKBEHUPOBAHMS HYKJIEHHOBBIX KHCJIOT HOBOTO MOKOJEHHUS. OCHOBHbBIE
MOJIXOJIbl: IPEUMYIIECTBa U OrpaHrueHus. ['eHoMHbIe OMOIMOTEKH U UX MOJyYEHUE.

Tema 8.6. IlpuHnunel pekoMOMHAHTHBIX TexHoJorui. Pectpukraspl. Jluruposanue. Bekropsl
nus knonuposanus JJHK. Golden Gate u Ge3nurasnoe Buibl KIOHUPOBAHHS.

Tema 8.7. [Ipyrue coBpeMeHHbIE MOJIEKYIISIPHO-OMOIOTHYECKHE METOIBI B AKCIIEPUMEHTAILHOM
OMOJIOTHH DYKAPUOTHIECKOUN KIIETKHU.



4.3.1 IlepeyeHb CEMHUHAPCKUX, MPAKTHYECKUX 3aHATHIA U J1a00PaATOPHBIX padoT

Ne Ne pa3nena U TeMbl HaumenoBanne TpynoeMkocTh OueHoyHbIE ®opmupyemble
n/H CeMHMHApPOB, (uac.) cpeacrsa KOMIIETEHIIUM
NPAKTHYECKUX U Bcero | U3 Hux (MHIMKATOPHI)
JIa00pPaTOPHBIX Pa0OT | YacoB | MPAKTH
yeckast
MOATOT
OBKa
1 2 3 4 5 6 7
1 Pasznenr 1. Bsenenwme. Pasnoobpasue  dopm 2 T£CTHp0BaHHe H;]g( -
KU3HH Ha  3eMIe. OJUIOKBHYM AR 11
DopMel JKH3HH. UK i 1.2
TIpesMeT MONeKyIAPHOit Knerounass  teopus: TIK 11 5
o — KJIACCHUYECKUE u
COBpEMEHHBIE
Temsbr: NeNe 1.1 — 1.4, MIpeaCcTaBICHUS.
2 1. CocraB, cTpoeHue u 2 Tectuposanne NK-1
BUABl  HYKJICHHOBBIX Komnoksiym Zgﬁ K 1.1
Paznen 2. CrpykTypa u | KHCIOT. OyHKIHU HﬂKI;I; ]zj
coiictBa HykienHoBbix | JJHK u PHK B kneTkax. '
KHCJIOT. 2. CtpykTypa ¥ BHIBI
Temsr: NeNe 2.1 —2.2. HYKJICOTHIIOB.
[Ipunnun
KOMIUIEMEHTapHOCTH B
OpTraHHU3aIHAN
HYKJIEWHOBBIX KHCIIOT.

3 4 TectupoBanue MK-1
Pazgen 3. OcHoBHbIE KoOITOKBHyM WK 1.1
MIPUHIIUTIBI OPTaHU3AIIAN UK 1k 1.2
TE€HETUYECKOU Opranmzauust IHK B MK k13
uHbOpMaLMH B dyKa- | OYKAPHOTHICCKOI
PHOTHYECKOH KIIETKE KJIETKE.

Tembr: NeNe 3.1 — 3.11.

4 1. LlenTpanbHas norma 4 Tectuposanue IIK-1

MOJIEKYJISIPHON Komnoksuym Zgg ZE j : ;
OUONOTHH: TIK 1+
KIJIACCHYECKUE "
COBpEMEHHBIE
MIpeICTaBICHUSI.
2. MonexynspHbie

Pasnen 4. OcHopHple | MEXaHU3MBI

nyTH peanuzam perunkauuu JTHK.

T'€HETHYECKOi us- | 3. MounekysipHbIe

(hopMaIu B KIETKE MEXaHHU3MBbI

Tewmsr: NeNe 4.1 — 4.6. ;‘gizlrc;gl;munn y
4. MonexynspHbie
MEXaHHU3MBI
npoueccuara MPHK y
3yKapuoT.
5. I'eHeTnueckuii Kog u
ero cpoictBa. Pamku
CUUTHIBAHHSI.




IIpennourenue
KOJIOHOB.
6. MonekynspHbie
MEXaHHU3MBI
TPaHCIIALUH.
P 4 TectupoBanue IK-1
asnen 5. CHeLManbHBIC | CrerpanbHble ImyTH KOo/IOKBHYM MK rixc 1.1
yTH _ Tepelain | pepenaun HJIK ik 1.2
TeHETUYECKON UH- | [eqeTHYecKOl UK k13
Q’OPMaHI’Hf B 9yKapu- | pugpopmannn B
OTHYECKOH KIIETKE. 5yKapHOTHYECKOH
Tembl: NeNe 5.1 —5.3. KIJICTKE.
P 4 TectupoBanue IK-1
aznen 6. IloBpexnenue MyTauun u KoILIOKBHyM HIOK 1k 1.1
M IyTH  PeMapalin | poppesxienue HIIK ik 1.2
HYKJICUHOBBIX KI/‘I’CJIOT B | HyKJICHHOBBIX KHCIOT HUJIK 1k 3
9YKapuOTHICCKOH B KJeTKe. MeXaHU3MbI
KIICTKE. penaparuu.
Tewmsr: NeNe 6.1 — 6.3.
4 TectupoBanue IK-1
Paspnen 7. Ilytu pery- KoIIOKBHyM MK 1k 1.4
TS 3KCIIPECCHU WK k12
TCHOB B OYKApPHOTH- | Perysyus HJIK nk1.3
HeCKHX  KICTKAX M| skcnpeccd I'€HOB B
OCHOBHBIC  NPUHIMIIBI | yyyanioTdecKoit
SMUTEHUTHYECKUX KIIETKE.
MIPOIIECCOB.
Temsbr: NoNe 7.1 — 7.4.
[Ipumepst 12 TectupoBanue MK-1
Pazmen 8. Momeky- HCIOB30BAHMS KomoksuyMm UK 5k 1.1
IAPHO-GHOMOTMECKHE | ¢ npenennbIx VCTHBIH TOKIa HJIK 1k 1.2
METOABl U no;[xozlvm B | MomexysspHO- MK k13
IKCIIEPUMEHTAITLHON T —
Ouonorun § METOJIOB B
SYKapHOTHYCCKO 3KCIIEPHMEHTAIBHOMN
KJICTKH. OUOIOTUK
Tembr: NoNe 8.1 —8.7. JYKapHOTHIECKOU
KIICTKH.

4.3.2. Hepeqeﬂb TEM (BO]'IpOCOB), BbIHOCHMMBIX HA CAMOCTOATEJIBHOC U3YUYCHHE CTYICHTAMUA

B PaMKax camocTosTebHoi padorsl (CPC)

Ne n/m Tema 3anaHue dopmupyemasn nAK
KOMIeTEeHIAS
Tewma 8.1. Ilonmumepasnas | U3yunts  TeopeTHdecKui I1K-1 WK nx 1.1
nerrHas peaknys (ITLP) MarepHall 10 BOIPOCAM: HIIK k1.2
«lTonumepaszHas  uenHas WK k13

peaxrus (ITP): mpunImm,
KOMIIOHEHTBl W TIPOJYKTHI
peakmuu. OCHOBHBIC 3TaITbl
u HX napaMmeTpsl.
Paznosupnoctn TP wu




MPAKTHYECKOE
TIPUMEHEHUE.
IToaroroBuTs YCTHBIH
JIOKJIAJ] ITO TEME.

Tema 8.2.
Cexsennposanne JJHK
o metoxy CaHrepa

M3yunts  TeopeTHYEeCKH
MaTepHra Mo BOIpocam:
«CexBenuponanue JJHK mo
Metony CoHrepa: NpUHIIMII,
KOMIIOHEHTBI H TIPOIYKTHI
peakuuu.  Knaccuueckas
cxema aHalm3a u
COBpEMEHHAsl pean3anysl.
OrpanndeHus METOoaa».
IToaroroBuTh YCTHBII
JIOKJIaJ] 110 TEME.

I1K-1

HIIK nx 1.1
HIIK k1.2
WK nx 13

Tema 8.3 THK-
LITPUXKOJUPOBAHUE.

W3yunts  TeopeTHYECKHU
Marepua 1o Bonpocam:
«JITHK-
LITPUXKOAUPOBAHUE.
Hcnonp3oBanue B
reHeTHYeCKOi
UACHTU(UKALIUT BHJIOB.
I'eneTnueckas 0a3a TaHHBIX
BOLD». IToaroroBuThH
YCTHBIN JOKJIAJ] 110 TEME.

I1K-1

HIIK nx 1.1
HIIK k1.2
UK k13

Tema 8.4 MeToabl
(hparMeHTHOTO aHaHM3a
JIHK.

M3yunts  TeopeThyeckuit
MaTepHal 1o BOIpocaMm:
«Metoapl  parMeHTHOTO
amammza JIHK wu  wux
MPaKTHIECKOe
[IPUMEHEHUE. JHK-
JAKTUIIOCKOTIHSD.
IToaroroButs YCTHBIN
JIOKJIaJl IO TeMeE.

I1K-1

HIK nx 1.1
HIK nx 1.2
WK k13

Tema 8.5 Metoasl
CEKBEHUPOBAHUS
HYKJICHHOBBIX KHCIIOT
HOBOTO IIOKOJIEHUS.

N3yunuts  TeOpeTHYECKUU
Marepual 1o Borpocam:

«MeToapl CeKBEHUPOBAHUS
HYKJICMHOBBIX KHUCJIOT
HOBOT'O MOKOJICHHUS.
OCHOBHBIE MOAXOABIL:
MPEUMYIIECTBA u
orpaHuyeHusi. ['eHoMHbIE
OuOIMOTEKH u ux
nonyuyeHue». [loaroroButh
YCTHBIN JJOKJIa]] 110 TEME.

IK-1

UK nx 1.1
UK nx 12
WK nx 13

Tema 8.6 «[IpuHUIHKTIBEI
PEKOMOWHAHTHBIX
TEXHOJIOTUI

N3yunth  TEOpEeTHYECKUU
MaTtepHa o Bonpocam:
«[IpuHLIUTIBI
PEKOMOMHAHTHBIX
TeXHOJorul. PecTpukrassl.
JlurupoBanue.  BekTopsl
nns kinoHupoBanus JIHK.
Golden Gate u Oe3nurasnoe
BUJIBI KJIIOHUPOBAHUSD.
IToaroroBurs YCTHBIN
JIOKJIaJ 110 TEME.

IK-1

WK k11
HIK nx 1.2
WK nx 13

Tema 8.7 «pyrue

W3yunte  TEopeTHUEeCcKHUil

I1K-1

HIK nx 1.1




COBpPEMEHHBIC MaTtepHa 1o Bonpocam: WK k1.2
MOJIEKYJIIPHO- «dpyrue COBPEMEHHBIE HIIK nx 1.3
OHMOJIOTMYECKUE METOIbI» | MOJICKYJISIPHO-
OHMOJIOTHYECKHUE METOMBI B
SKCIIEPUMEHTATBHOU
Omooruu
3YKAPUOTUYECKON KIETKH.
IloaroroBuTh YCTHBII
JIOKJIaJ1 10 TEME.

4.4. MeToan4yeckue yKa3aHHsl M0 OPraHU3aIUU CAMOCTOSITEJIbHON Pad0ThI CTYIEeHTOB

CamocrosTenbHas paboTa CTYIEHTOB SIBJISIETCS COCTaBHOM YacThl0 Y4eOHOIrO Mpolecca H
npecieayeT CIeAYIONne IEeNn:

* COBEPIICHCTBOBAHHWE HABBIKOB C€aMOOOpa30BaTeNIbHOW pabOThl Kak OCHOBHOTO TyTH
MOBBILIECHUS YPOBHS 00pa30BaHUs;

* yriuyOJieHue U pacuIMpeHne 3HaHUH M0 MPEIMETY.

Jis opraHu3ali CaMOCTOSITENbHOW paboThl 1Mo auctuiuinae «MoJekymspHas Ouosorus
KJIETKM MCIIOJIb3YIOTCS Cieaytonue (GopMbl caMOCTOSITEIbHON YueOHOH paboThI:

* HU3YyYEHHE MATEPUANA, U3JI0KEHHOTO B JICKIIHSX;

* U3YYEHHE U aHAJIU3 PEKOMEHI0BaHHOU JIUTEPaTYphI;

*  CaMOCTOSITENIbHBIN MMOUCK, U3yUEHHE U aHAJIU3 JIUTEPATYphl IO JUCHUILIMHE, HE YKa3aHHBIN B
CIIMCKE PEKOMEH0BAHHOM JINTEPATYPHI;

* CaMOCTOSITEIbHOE M3y4eHHE Yy4eOHOro MaTepuana, IpPeJyCMOTPEHHOro paboueil
IIPOrpaMMOii, HO HE U3JI0KEHHOTO B JIEKIIHSX;

[TonroroBka K MpakTUYECKOMY 3aHSATHIO COCTOUT B TEOPETHUUECKOM MOATOTOBKE U BBINOJIHEHUN
MPAaKTUYECKHX 3a/1aHuil (pelIeHne 3a/1a4, OTBEThI Ha BOIIPOCH! U T.1.):

* IOJrOTOBKA K KOJUIOKBUYMY;

* IIOArOTOBKA YCTHBIX JOKJIAJOB;

* TOJrOTOBKA K TECTUPOBAHUIO.

Pexomenoayuu no noocomoexe ycmnozo 0oxknaoa

Yemuwiii 0oknao npepncraBnseT coOOW KpaTKUil aHaNUTUYECKUH 0030p MHUHMMYM OIHOTO
UCCIIEeIOBaHMsI B 00JIACTH SKCIIEPUMEHTAIHON KIIETOUHOM Ononorun. MccnenoBanue, BoIOpaHHOE IS
0030pa, JOKHO OBITh ONMYOJIMKOBAaHO Ha AHIJIMHCKOM S3bIKE B PELEH3UPYEMBIX MEKIYyHapOIHBIX
U3JIaHUAX He paHee, yeM 3a nociueauue 10 ger. CTyneHT caMOCTOSTEIbHO MTPOU3BOAUT MOUCK CTaThH,
M0 KOTOpOW OyJeT MPOBOJUTH AHAIUTUYECKHH 0030p, C MCIOJb30BAaHUEM JOCTYIHBIX 0a3 JTaHHBIX
HAay4YHON JUTepaTypbl M TIOUCKOBBIX cHcCTeM. CTaTbs JOJDKHA COOTBETCTBOBATH OJHOW U3
PEKOMEHIYeMbIX TeM YCTHBIX JIOKJIAJI0B U 0JJ00peHa IpenoaBareieM TUCIUILTHHEL. [Ipu moaroroske
JOKJIala CTYACHT JONOJHHUTEIbHO MOXET HCIHOJb30BaTh Y4eOHYIO, CIEHUAIBHYIO U CIPABOYHYIO
JTUTEpaTypy, HAyYHbIE CTaThH B POCCHICKUX W MEXIYHAPOIHBIX M3JaHUSIX. JlOKIa mpeacTaBiseTcs
nepe ayauTOpuel, BKIIOUarolled MpernojaBarens AMCUUIUIMHBI M CTYIEHTOB. PexomeHayemas
IIPOAOJIKUTEIBHOCTh YCTHOTO BBICTYIUICHMsI CTyAeHTa — 15-20 MuHYT, mociie KOTOpOro CileayroT
BOINPOCHI ayTUTOPHUHU, Ha KOTOPbIE JOKJIAIYHMK JIOJDKEH J1aTh MCUEPIBIBAIOIINE OTBETHI. JloKiaa qomKeH
COTIPOBOKAATHCS HATJISIIHBIM MTPEJCTABICHHEM KPATKOTO COJIepKaHus pedepara B BUJE MPE3ESHTAIINH,
BBITMOJIHEHHOM C HCIOJb30BAHUEM KOMIIBIOTEPHBIX Mporpamm. PekomeHzayercss Ui IMOATOTOBKH
Mpe3eHTalMu UCIOoJIb30BaTh nporpammy Microsoft PowerPoint. 3anmadeil nokmana B BUAE YCTHOTO
BBICTYIIJICHUS SIBJIIETCSl TOJMYYEHHMs TEPBUYHBIX HABBIKOB HAayYHO-HCCIIEAOBATENLCKOM pPabOTHI,
3aKperuieHNue 3HaHWH, TONYYEHHBIX MPH HM3YyYCHHH TEOPETHUECKOTo Kypca, TMOJYYCHHE HAaBBIKOB
CaMOCTOSITENTHOI'O H3YYEHHUS MEXIYHAapOJHBIX HCTOYHMKOB COBPEMEHHOHM JHTEpaTyphl, yMEHUI
KpaTKO W HArJSITHO TPEICTaBIATh PE3yabTaThl MCCIENOBAaHUS, ()OPMHPOBAHUE HABBHIKOB M YMEHUH



BEJICHUS HaydyHOH auckyccuu. OLieHKa JOKJIaga OCYLIECTBIIETCS B COOTBETCTBUE CO CIIEAYIOLIUMU
KPUTEPUSMH: YETKOCTb H3JI0KEHHsSI OCHOBHBIX 3JIEMEHTOB BBIOPAHHOI'O HAayYHOI'O MCCIIEJOBAHUSA;
[IOHMMaHUE HU3y4aeMoil MpoOieMbl M METOJ0JIOIMM HAyyHOTO HCCIIEOBAaHUS; YMEHUE BBISABIATH
CHJIbHBIE CTOPOHBI U HEJJOCTATKH U3JI0KEHHBIX B CTAaThe TEOPUI U NCIIOIb30BAHHBIX METOA0JIOTHYECKUX
MOJIX0/I0B; BIIaJIeHHE MPO(PECCHOHATBHON TEPMUHOJIOTHEN; yMEHUE OTBEYaTh Ha BOIIPOCHI AyJHUTOPHUH.

4.5 llpumepHasi TeMATHKAa KyYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboTbl HE TPEYCMOTPEHBI YY€OHBIM IIJIAHOM.

V. YYAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

a) mepeveHb JUTEPaTyphbl

1. Yennos, FOpuii Cepreesuu. Beenenue B kinetounyro Ouonoruto [Tekct] : yuebd. mjis yH-TOB,
oOyuaromuxcs o Hanpasi. 510600 "buonorus" u 6nonorunyeckum cret. / FO. C. Yennos. - 4-¢
u3M., mepepad. u Jom., cTep. u3d. - M. : Anbsiae, 2015. - 494 c. : un., 8 1. uB. ui. ; 22 cM. -
bubmwmorp.: c. 487. - ISBN 978-5-91872-080-6 (30 5k3.).+

2. Konnues, Anekcanap CepreeBud. MonekynspHas 6uomnorus [Teker] : yuel. g cTya. By30B /
A. C. Konnues, I'. A. CeBacTbsiHOBA. - 2-€¢ U3, Uctp. - M. : Akagemus, 2005. - 398 c. : wi. ; 21
cM. - bubmuorp.: c. 393-395. - ISBN 5-7695-1965-7 (59 7k3.).+

3. Yuncon, K. TlpuHummel u MeToapl OMOXMMHHA W MOJEKYJSPHOW OHOJOTHH [DIEKTPOHHBIH
pecypc] / K. Yuncon, [Ix Yonxkep. - 2-e uza. - M : bunom. JIaboparopus 3nanuid, 2015. - 855 c.
- (Metonp! B 6nonorun). - Pexxum nocryna: 9bC "U3narensctBo "Jlans". - Heorpanny. moctym.
- ISBN 978-5-9963-2877-2.+

4. Pazun, Cepreii BnanumupoBud. XpoMaTrH: yIaKOBaHHBIM TeHOM [ DnekTpoHHbIi pecypce] / C.
B. Pa3un, A. A. beictpuukuii. - Mocksa : JlaGopatopus 3Hanuii (panee "BMTHOM. JIaboparopust
3Hanuit"), 2015. - 176 c., [8] n. wn. c., [8] n. win. : wi. ; 22 cM. - Pexxum pocryma: 9bC
"UznatenbctBo "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-9963-2950-2.+

5. ®annep, xepansa M. MonexymsipHas ouonorust kieTku [ Tekcer] : pyKoBOACTBO AJist Bpauek /
J. M. ®annep, J. Hunac ; nep. ¢ aura. U. b. 36apckoro. - M. : bunowm, 2016. - 256 c. : ui. ; 26
cm. - Ilep. u3a. : Molecular Basis of Medical Gell Biology / G. M. Fuller. - Stamford, 1998. —
ISBN 978-5-9518-0436-5 (6 3k3.).+

0) nepuogUYecKre U3TAHUS
B) CIIUCOK aBTOPCKHX METOAMYECKHX Pa3padoToK

r) 0a3bl JAaHHBIX, HH(GOPMAIHOHHO-CNIPABOYHbIE H TOMCKOBbIE CHCTEMBbI

1. https://www.ncbi.nlm.nih.gov — BeG-caiit HanmonanbHOTo 1eHTpa OMOTEXHOJIOTHYECKON
uHpopmanuu CIHA (NCBI), xotopslii mpenocraBisieT OecIUIaTHBIA AOCTYN K Pa3IUYHbIM Oazam
JAHHBIX, BKJIIOYas 0a3bl JaHHBIX, COJIEPIKaAIIE PA3IMYHbIE TUIIbI TEHETUUECKUX JIaHHBIX, 0a3bl JaHHBIX
aHHOTAMK MyOIMKaMi OMOMETUIIMHCKON W 00LIeOnOIOTHYeCKO HamNpaBIEHHOCTH; COAEPKUT
MOMYJISIPHBIE MPUJIOKEHHSI U HHCTPYMEHTBI OMOMH(OPMAIIMOHHOTO aHAJIN3A.

2. https://www.ncbi.nlm.nih.gov/genbank/ — reHetudeckas 0Oasza ganHbIX GenBank
HammonansHoro mentpa OuotexHosornyeckord wuHpopmaruu CIHIA (NCBI), koropas comepkut
OOIIEOCTYHYI0O AHHOTHUPOBAaHHYIO KOJUIGKLMIO BCEX HYKJICOTHIHBIX IOCIIEIOBATEILHOCTEH
3aKOJMPOBAHHBIX B HUX MOCIIEI0BATEIbHOCTENH OEIIKOB.

3. http://lwww.boldsystems.org - o6maunas mardpopma Ui XpaHEHHS W aHAIH3a
reHernyeckux JAaHHbix 1o JHK-mtpuxkogupoBanusi, paspaboranHas LleHTpoM reHOMUKH
o6uopaznoobpasusi (Kanaga). CocToMT H3 4YeTHIpEX OCHOBHBIX MOJYJeW: IopTaja JaHHBIX,



oOpazoBaTenpHOro noprana, peecrtpa BIN (nnentudukanuonnsie Homepa JHK-mrpuxkoaupoBanus) u
WHCTPYMEHTAPHS [Tt cOOpa U aHaIHM3a JaHHbIX.

4. http://lwww.ebi.ac.uk — BeG-caiit EBpomneiickoro unHctuTyTa OnomHpopmaruku (EMBL-
EBI), koTopblii mpenocTaBisieT OCCIUIATHBIA JOCTYNl K TONYJISPHBIM  TPUIOKCHUSM IS
OMoMH(pOPMAIIIOHHOTO aHaJIM3a HYKJICOTUIHBIX M OCIKOBBIX MOCIIE0BATEIBHOCTEH, TIOMCKA JaHHBIX C
MOITHBIMH BO3MOXXHOCTSIMU TIEPEKPECTHBIX CCBHIJIOK.

5. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB HykieotunoB (ENA), apxuBHas
reHetuyeckass 0aza naHHbIX EBpomneiickoro uuctuTyTa OnomHdopmatuku (EMBL-EBI), kortopas
COJICP)KUT MCUYCPIBIBAIONIYI0 HMH(OPMALIUIO O MOCIIEA0BATEIILHOCTH HYKJICOTHUIOB B MHUpE, BKJIIOUAsI
JTaHHbIE O HEOOpaOOTaHHBIX MOCIENIOBATEIBHOCTIX, WHPOpPMALHI0 O cOOpKax M (DYHKIIMOHAIBHBIC
AHHOTAI[HH.

6. http://ensemblgenomes.org — Ensembl, coBMecTHbIli HayuHbIii mpoekT EBpomeiickoro
uHctutyra OnomHpopmatuku ¥ WHcturyra CeHrepa, KOTOPBIH MPEIOCTABISICT HWHTETPUPOBAHHBIN
JOCTYI K 0a3aM JIaHHBIX, KACAIOIIMXCS CTPOSHHSI TCHOMOB Pa3JIMYHBIX OPTaHU3MOB.

7.  http://www.ddbj.nig.ac.jp/ — Snonckas 6a3a manubsix JJHK DDBJ, kotopas conmepxur
UHPOPMAIIMIO O HYKICOTUIHBIX IOCIEIOBATEIBHOCTSIX, OTHOCSAIIMXCS K pa3IMYHbIM TE€HaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3eanas TekcroBas 6a3a manHsix PubMed,
cojiepiKamiasi [UTAThl, aHHOTALUK M CCHUIKM Ha TIOJIHBIC TEKCThI MyOJMKAIMi OMOMEIUIIMHCKON |
00I11Ie0MOIOrMYECKON HAIPaBIeHHOCTH HaloHambHOTO IIeHTpa OMOTEXHOJOTHYECKOW MH(OPMALUU
CLIA (NCBI).

9. https://www.sciencedirect.com — 06a3a JaHHBIX AHIJION3BIYHOW HAYYHOH MEPHOAUKU
ScienceDirect u3narenbctBa Elsevier, mpenocrasisieT OecCIUIaTHBIM JOCTYH K aHHOTALUSIM BCEX
nyONMKanui, coaepkamuxcs B 0ase, 1 k 6onee 1,2 MITH. TIOJHBIX TEKCTOB CTaTeH.

10. http://elibrary.ru/defaultx.asp - wHayuHas SJCKTpOHHas OWONIMOTEKA, KPYIHEHIIHH
poccuiickuii HH)OPMALMOHHBIN TOpTall B 00JaCTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI U 00Opa30BaHus,
coJieprKaruii pedeparhl U MOJHBIC TEKCTH HAYYHBIX CTATEH M IMyOIUKaIU.

11. https://cyberleninka.ru — poccuiickas HaydHast 37eKTpoHHas onbnmoreka «KubdepJlennakay.

12. https://www.researchgate.net — OecmatHas couuanbHas ceth ResearchGate ms
COTPY/ZIHUYECTBA YUEHBIX BCEX HAYYHBIX IUCIHUIUIMH, BKIIOYACT TAKUE CETEBBIC MPUIIOKCHHS, KaK
CEMaHTUYECKHUIl TIOUCK, COBMECTHOE HCIIOJIb30BaHHE (PAiIIOB, OOMEH MyOJIMKAIIMSIMHU, TEMAaTHYCCKUE
(bOpyMBI, METOIOJIOTHYECKHE TUCKYCCHU M TaK Jlaiee.

13. http://molbiol.ru - HeiiTpanbHas pyCCKOsS3bIUHAS ~ TEPPUTOPHS. IS TEX, KTO
npodecCHOHaIbHO CBsA3aH ¢ OMOJIOTHEN MIIM MOJIEKYJISIpHON OMOJIOoTHEH.

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

15. Undopmanmonnas cucrema «EIMHOE OKHO JocTynma K 00pa3oBaTeNbHBIM pecypcam»
(http://window.edu.ru)

16. DBC «(FOPAMT». Anmpec noctyna: https://www.biblio-online.ru/

17. Ob Uznarensckoro neHTpa «Axkagemusi». Aapec noctyma: http://www.academia-moscow.ru

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

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

20. Coro3 oOpa3oBaTesbHBIX caliTOB - EcTecTBeHHBIE HAYKH

21. http://tusearch.blogspot.com - [Touck 37IeKTPOHHBIX KHUT, yOaHKanui, 3akoHoB, [OCTor
Ha caiiTaXx HaAy4HBIX HJIEKTPOHHBIX OMOIMOTEK.

22. Google Scholar —TTorckoBast crcTema 10 HaAy4HOU JIUTEPATYPE.

23. Science Research Portal - HayuyHas mowckoBas cucTeMa, OCYIIECTBISIONIAS
MOJTHOTEKCTOBBIN MOKCK B JKypHaJaxX MHOTHMX KPYIHBIX HAyYHBIX H3/aTeNbCTB, Takux kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u nap. Mier craTtb U JJOKyMEHTBI B OTKPBITBIX HayYHBIX
6aszax manubix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.



VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

6.1 YuedHo-1a00paTopHOE 000py/10BaAHHUE

* Ayautopus AJi1 IPOBENCHUS 3aHATHI JIEKIMOHHOTO THMA. AyauTopusi o0opyroBaHa:
crenuanTu3upoBaHHoN (yueOHOI) Mebenpio Ha 12 MocajiouHbIX MecT; 00OpyI0oBaHA TEXHUYSCKUMU
cpenctBamu ooyuenus: [Ipoexkrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
maruuTHas, Jlaboparopusi opran xumun - lllkad BeITSDKHON AD-221"- 2 mmr., Xumudeckuil mkad
(cremnax) -1 mr., JlaGopaTOpHBIN CTOI C BBIKATHBIMH TyMOaMu — 5 IIT., XOJOAWIBHUK «MHUHCK) -
2mT., Anmapar ajis BepTHUKaIbHOTO 3JekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 mr.,
Boaemerp BY-15 — 1 mr., Hdesunrerpatop Y-20 — 1 mt., VI3MepuTenb MOHHBIX COMPOTUBICHUMN
(mmmenanca) - 1 mr., Mcrounwk mmranus i dekrpodopesa "Dmpd" — 1 mr., Ocummutorpad
yHUBepcainbHbIN nByxiydeBor C-55 — 1 mr., Tepmoctat TC-80 — 1 mr., [{enTpudyra MIIB-310 — 1,
Bechl aHanmtrHaeckue HR-200 — 1 mr., Becsr mabopatopusie OHAUS — 2 mrT., pedpakromerp NPD
454b2M — 1 mt., pedppakromerp YPII — 1 mr., porosnekrpokanopumerp KF 77 — 1mr., nentpudyra
naboparopuas OIIK-8 — 1 wr., nentpudyra madop-s, MequuH-s, HactonbHas [[JIH 16 ¢ Mukpomnporiec-
HOM cuctemoil ympaBn — 1 mrT.,, cnektpodoromerp CD-2000, depmentep Minifors Speco
OakTepuanbHblil — 1mT., TepMmoctatr WB4MS BonHbIi /c iepemernnBanuem/ - 1 . repmocrar TC-1/80
CITY — 1 wr., cayxaimum JUisl TpeacTaBieHuss yueOHoM uHpopManuu OOJIBIIONH ayAUTOpUU TIO
mucuuIuiiHe  «MornekynsipHas — OMOJIOTHSt  KIIETKW».  Y4eOHO-HArJSIIHBIMHA — TTOCOOMSIMH,
o0ecreyrBaOIMMH TEMAaTHUECKUE WIITIOCTPALMHU [0 IUCHUILIMHE «MoJieKyisapHast OMOIOTHs KIETKI»:
[pe3eHTalMM B KOJIMYECTBE S5 MIT.

* Ayautopusi AJi1 IPOBEICHHS 3aHATHH MPAKTUYECKOrO THHA. AyauTopus oOOpyaoBaHa:
CrienuaIn3upoBaHHoON (yueOHoi) mebenbio Ha 12 mocaloyHBIX MECT; 000pyJOBaHA TEXHUYECKUMHU
cpenctBamu obyuenus: [Ipoekrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
marauTHast, Jlaboparopusi opran xumun - lllkad BeITSDKHON AD-221"- 2 mmt., Xumudeckuil mkad
(crennax) -1 mr., JlabopaTOpHBI CTON C BHIKATHBIMH TyMOaMH — 5 IIT., XOJOJMIBHUK «MUHCK» -
2mT., Anmapar ajs BEpTHKaIbHOTO 3ekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 m.,
Bonemerp BY-15 — 1 wr., Jdesunrerpatop YA-20 — 1 mrt., M3MepuTens MOHHBIX CONPOTHUBICHUN
(mmmenmanca) - 1 mr., Mcrounwk mwranus i dekrpodopesa "Dnpd" — 1 mr., Ocummuiorpad
yHUBepcaibHbIi aByxiydeBoit C-55 — 1 mt., Tepmocrar TC-80 — 1 mt., Lentpudyra K-24 — 1 mr.,
Hentpudyra MIIB-310 — 1 mr. coy)amumu Ui TpeACTaBIeHUsT yaeOHOH nHbopManmu 00BN
ayJAUTOPUH 1O AUCHUIIMHE «MoJeKyIspHas OMOJIOTUS KIETKUY.

*  KowmmnbroTepHbiii knacc (ydeOHas ayAauTopusi) A TPYNIOBBIX W HMHJIMBUIYaTbHBIX
KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUYHOM aTTecTallii, OpraHU3alii CaMOCTOSITEIbHON
paboTel. Ayautopusi 000OpyIOBaHA: CHEUaTU3UPOBaHHON (yueOHOU) mebenbro Ha 20 mocagoYHBIX
MECT, JIOCKOH MeJIOBOH; 000pynoBaHa TEXHUYECKUMH CpeacTBaMu oO0ydeHus: CHCTeMHBIH OJ0k
PentiumG850, Mouutop BenQ G252HDA-1 mt.; Cuctemusiii 610kAthlon 2 X2 250, Monutop BenQ
G252HDA — 8 mt.; Cuctemnsiit 6ok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOGI0K
IRU T2105P — 2 mr.; Cuctemnsrit 6;10k Pentium G3250, Morutop BenQG955 — 1 miT.; CucreMHBbIi
6nok Pentium G3250, Monutop BenQ GL2250 — 1 mit.; Cucremsslii 610k Pentium G3250, Monurop
Samsung T200 HD — 1 mr.; Cucremusiii 610k Pentium G3250, Mouutop Samsung T190N — 1 mmir.;
Cuctemnslii 6510k Pentium G3250, Monutop Samsung 740N — 1 mt.; [Ipoextop BenQ MX503; sxpan
ScreenVtdiaEcot. C HeorpaHWYeHHBIM JIOCTYNIOM K ceThm MHTepHeT M olecreueHueM J0CTyna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpe/ly OpraHu3aluH.

* [Tlomemenus nus XpaHeHHS W NOPOQUIAKTHYECKOTO  OOCIYKHUBaHHUS ~ y4eOHOTO
obopynoBanusi. Aynmutopusi 000pyI0BaHa: CIEUATM3UPOBAHHON MeOeNbio Ha 8 MOCaI0YHBIX MECT;
Boitsokuoi mikad — 1mt., Jlamunaapusiii mikad — 2 mr., Tepmoctat TC-80 — 2 mrr., JlaGopaTtopHbIii CTOI
MeTauIndeckuii — 3 mrt., JIabopaTopHbIi CTON ¢ PE3MHOBOW MOBEPXHOCTHIO — 2 IIT., XOJIOAWIBHUK
«AtimanT» — lmr. Mukpockon MOHOKYJISIpHBIM — 8 T, Mukpockon "bruonam"-1 mr., Crepunusarop
naposoit BK-75 1T "T3MOU" — 1., [Tunetka aBromaruueckas Jleanuner 0,5-10 m"-1 mrt., [Tunerka-
nozarop"-1 mTt., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [Ipoektop Osepxea"-1 miT.,



ITpoextop View Sonic"-1 mr., [Ipoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 mr., ITpuntep
Brother -1 mir., ITpuatep Canon -1 miT.

6.2. IIporpamMHoe obecrieuenne

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10 Education
32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1 32/64-bit
(English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without Hyper-V with
SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) - Microsoft Imagine,
Access 2010 32/64-bit (Russian) - Microsoft Imagine). JJorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
Kontpakr Ne04-114-16 ot 14n056pst 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0516ps 20161
JIn.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensun Microsoft 41059241.

Office 365 mpodeccuonanbhblii TWIOC I ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue H 3JIeKTPOHHBbIE CPeICTBA
[Ipe3enTanmu no BceM TemMaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

I[J'ISI OCBOCHUA AHWCIUIIIINHBI «MoneKmepHas[ 6I/IOJ'IOFI/I$I KJICTKU» IMPHUMCEHAIOTCA CJICAYIOIIUC
00pa3oBaTeNbHbIE TEXHOIOTHH:

1. Ungopmayuonnas nexyus. Jlexuuss — 3T0 CKaTO€ WUBIOKEHHE OCHOBHBIX HAYYHBIX
¢dakToB, uTO sABNSETCS 0a30il ISl aHanHM3a PACCYXKICHUU, OIEHOK.

2. Jlexyus-euzyanuzayus. B XoJe JIEKIUU CTYIEHT MPEOOPa30BBIBAET YCTHYIO U TMCHMEHHYIO
uH(pOpMalIMI0O B BHU3YalbHYIO (OpMY, BBIAEINSAS MPH 3TOM Hauboliee 3HAYUMBIE U CYIIECTBEHHBIC
snemeHTEl. Ha JICKOWH UCITOJIB3YIOTCA CXEMbI, pUCYHKH, UCPTCIKU, cnaﬁnm-npe%HTauI/m, K IIOATOTOBKE
KOTOpBIX TMpHBIEKaOTCs oOyuatonuecs. [IpoBeneHue JEKIMU TPOBOAUTCS B BHJE CBI3HOTO
PA3BEPHYTOr0 KOMMEHTUPOBAHUA ITOATOTOBJICHHBIX HAlJIAAHBIX OCOOHIA.

3. Ilpobnemnasn nexyus. B xone mpoOIeMHON JEKIIMHA 3HAHUS BBOJSTCS KaK «HEU3BECTHOE,
KOTOpOE HEOOXOIMMO «OTKPBITHY». [IpoOiemMHasi JIKIUS HAYMHACTCS C BOMPOCOB, C TOCTAHOBKHU
po0JIeMbI, KOTOPYIO B XOJ€ M3JI0XKEHHUS MaTepuaia HeoOXoauMo pemuTh. [lpu 3ToM BbIABUTaeMas
npo0JieMa He UMEET OJHOTUITHOTO PEIIEHHUs, TOTOBOM CXeMbI HET. J|aHHBIN TUII JICKITUU CTPOUTCS TAKUM
o0pa3oMm, 4TO JeSTEIbHOCTh CTYACHTAa IO €€ YCBOCHHIO NPUOJIMKACTCS K TIOMCKOBOM,
UCCIIeIOBATENBCKOM. B X0/1€ JeKIIMU MPOUCXOAUT AUATIOT TIPEToAaBaTens U CTYICHTOB.

4. Jlexyus-6eceoa. llpennonaraer HETIOCPEICTBEHHBIM KOHTAKT TpPENojaBareis ¢
aymutopueil. IlpeumyiiecTBo Jekuu-Oeceabl COCTOMT B TOM, YTO OHA IO3BOJSET MPUBIIEKATH
BHUMAaHHEC CTYJICHTOB K HanOoJIee BayKHBIM BOmpocaM TEMBI, OINPCACIIATh COACPKAHHUEC W TEMII
W3II0KEHUsT y4eOHOTO MaTepuania ¢ yueToM 0COOEHHOCTEH CTYACHTOB.

5. Jlexyua c pazbopom komkpemmuou cumyayuu. B Xone JeKIMM KOHKPETHas CHUTyalus
W3JIaraeTcss YCTHO WJIM B BUJE KpPATKOTO auaduibMa, BHAE03amuch U T. M. CTYAEHTHl COBMECTHO
AHATM3UPYIOT U OOCYKIAIOT MPEACTABICHHBIA MaTepHal.

6. [Ilpaxmuueckue 3aHamus — 3TO 3aHITHE, IPOBOJAUMOE MO/ PYKOBOJICTBOM IpeToiaBaTelis B
yueOHOM ayIUTOpUHU, HAPABIEHHOE Ha YIIIyOJIeHHe HAyYHO-TEOPETUYECKUX 3HAHUW U OBJIAJCHHE
OIpeJICIECHHBIMU METOJIaMH CAMOCTOSITEIbHON paboThl, KOTOpoe (OPMHUPYET MPAKTHUECKUE YMEHHUS.
OpnHoit u3 (GopM MPAKTUYECKUX 3aHATHUM B BY3€ SBIISICTCS CEMHUHAp.

7. Konnoxeuymvl — B yueOHOTO 3aHATHSA, TIPOBOJAUMOTO C IENBIO MMPOBEPKH U OLEHUBAHUS
3HaHMW ydamuxcs. KoJulokBUyM MOXKET MpOBOAUTHCS B (popmMe HHAMBHUIYaTbHOM Oecemsl
MpernojaBaTelis co CTYIEHTOM WM KaK MaccoBbI ompoc. B xoze rpynmoBoro oOCyKASHHS CTYIEHTHI



y4aTcsi BBICKA3bIBaTh CBOIO TOYKY 3pPEHUS IO OMPEICIIEHHOMY BOIPOCY, 3alIUINATh CBOE MHEHHE,
MIPUMEHSIS] 3HAHUS, TIOJTyYCHHBIC Ha 3aHATHIX 110 TIPeMETY. B X0/1e KOJUIOKBUYyMa TaKkKe POBEPSIOTCS
pedepatsl, qpyrue MuCbMeHHbBIE pab0THI CTYIEHTOB, IPOBOAUTCS 3aCIyIINBAHHUE JOKIIAI0B.

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

9. Hucmanyuonnvle obpaszosamenbHvle MEeXHONI0UU. [on JTUCTAHIIMOHHBIMU
00pa3oBaTENbHBIMU TEXHOJIOTHSAMHU TIOHUMAIOTCS 00pa30BaTelIbHBIC TEXHOJOTHHU, pEalln3yeMbIe B
OCHOBHOM C MpPUMCHCHHEM WH(POPMAIMOHHO-TSIIEKOMMYHHUKAIIMOHHBIX cered. [Ipum ocBoeHHMH
JUCHUTUTAHBI «MOJIEKYIIIpHast OHOJIOTHS KJICTKHY MCIIOJIB3YIOTCS CIICIYIONUE TEXHOIOTHU:

* Keuicogas mexHono2uss — (opMa JIUCTAaHUUMOHHOIO OOyY€HHs, OCHOBAaHHas Ha
MPEOCTaBICHUN  O0yJaromuMcs WHGOPMAIMOHHBIX ~ 00pa3oBaTeNbHBIX PECYpPCOB B BHIE
CIELMAIN3UPOBAHHBIX HAOOPOB Y4eOHO-METOAMYECKUX KOMILJIEKCOB C MCIOJIB30BAaHUEM Pa3IHUHBIX
BHJIOB HOCUTENCH HHpOpMannK (KEHCOB);

*  UHMepHem-MexHOoJI02uUs — CTIOCO0 TMCTAaHIIMOHHOMW Nepeadn nHGOopMaIiy, OCHOBAHHBIH Ha
UCTIOJIB30BAaHUU TJIOOATBHBIX M JIOKAJBHBIX KOMIIBIOTEPHBIX CETEH JUIsi OOecledeHus: JocTyma
o0yyaromuxcs K nH(OPMAIIMOHHBIM 00pa30BaTeIbHBIM pecypcaM U Uit OPMHUPOBAHUS COBOKYITHOCTH
METOAMYECKUX, OPraHU3AIMOHHBIX, TEXHHYECKUX M MPOrPAMMHBIX CPEICTB PeaTH3alliy U YIPaBICHUS
y4eOHBIM TMPOIECCOM HE3aBHCMMO OT MecTa HaxOXAEHUs ero cyObekToB. Mcmomp3yercs
O6pa3oBarenbHbiii mopran UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPUAJIBI JISA TEKYIIEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTAILIUA

Ouenounvie mamepuanvt 011 6X00H020 KOHMPOA
Bx0HOTO KOHTPOJISI VIl JAHHOM JUCHIUIUIMHBI HE MIPEyCMOTPEHO.

Ouyenounvle mamepuansl meKyuiezo KOHmMpPOus
OrneHOYHBIE MaTEepPHAIIBI TEKYIIETO KOHTPOIIst opMuUpyrorcs B coorserctBuu ¢ JIHA yHuBepcurera.
B pamkax aucuunnuasl «MonekynsipHas OMOJIOTHUS KJIETKH» UCHOIB3YIOTCS Cleayromue GopMbl
TEKYIIET0 KOHTPOJIS:

*  TECTUPOBAHHE
*  KOJUIOKBUYM
*  YCTHBIN JAOKIAJ
DoHJI OLICHOYHBIX CPEJICTB BKIIOYACT.
*  (oHg TecTOBBIX 3aAaHMI MO TUCITUTUINHE
* TeMaTHKa U BOMPOCH! K KOJUIOKBUYMaM
* TeMBbI YCTHBIX JIOKJIA/I0B
*  BOMPOCHI JIJIsl TOATOTOBKHU K BBIMOJTHEHUIO TECTOBBIX 3a/IaHHM I SK3aMeHa
*  KPUTEPHUH OLIEHKHU 3HAHUU CTYJCHTOB.

Ha3naueHue OLIEHOUHBIX CPEICTB: BBIABUTH cpopmupoBaHHOCTh KomnereHuil [1K-1 (cMm. m.
I11). CryneHTbl, He BBIMOJHUBINKE TPEOOBAHUSI TEKYLIETO KOHTPOIS WM MONYYHUBIINE UTOTOBYIO
OLICHKY TEKyIleld YCIEBAaEMOCTH «HE YIOBJIETBOPUTEIIBHO», CUHUTAETCA HMMEIOIIMM TEKYILYIO
3a710JKeHHOCTh. O0ydaromuecs, UMEIoIIre 3a0/KEHHOCTH, JOKHBI JIMKBUIMPOBATh UX HE MO3/HEE,
4eM 3a HEJEIIO J10 Hayayla IPOMEXYTOYHOHN aTTeCcTaliy.

JleMoOHCTpalIMOHHBIE BAPUAHTHI TECTOB JIJIsl TEKYIEr0 KOHTPOJISA
1. YcraHoBuUTE COOTBETCTBUE HA3BAaHUN HUKENEPEUHUCIEHHBIX COSIMHEHUHN UX KJaccy:
CoennHenue Kiacc
1) aneHo3uH a) a30THCTOE OCHOBAHUE
2) ryaHuH 0) HYKJICOTHU




3) 2-ne3okcu-D-pubodypanosza B) HYKJICO3HU/T

4) ATD I) caxap

5) IUTUAUHO3WH 1) HU OJTUH U3 BBIIETIEPEUNCICHHBIX

3anumuTe BeIOpaHHbIE OYKBBI O] COOTBETCTBYIOIIUMU IIU(PPAMU:

| 1)

(2 [3 |4 [5 |

2. PacrionoxuTe B MPaBHILHON MOCIIEAOBATEIEHOCTH CTAANH PEATH3AINN TeHETHYECKONH HHPOPMALTUU

B KJICTKC:

a) npoueccuur PHK

0) TpaHCKPHUIIIIUS

B) MOCTTPAHCISIIMOHHAS MOTU(PUKAIS OSIKOB
T') TPAHCIIAIUS

1) CHHTE3 HEOCIIKOBBIX METa00IUTOB

3. BuumarenpHO podnTaiiTe BOIPOC U BBIOEPUTE BCE BO3ZMOXKHBIE BApUAHTHI OTBETA, 0OOCHYITE CBOI

BBIOOD:

MoHoMmepaMu HYKJICHHOBBIX KHUCIIOT B KHMBBIX CUCTEMAaX SBJISFOTCS:
a) HyKJICOTUIbI

0) HyKJICO3H/IbI

B) a30TUCTHIC OCHOBaHUS

T) HyKJIeo3ua-5’-hocdarer

OTtBeT
O06ocHoOBanue

4, OxapaKTepmyﬁTe MMOJIMMEPAa3HYHO LICIIHYIO PECAKIHIO 110 cneﬂy}omeﬁ CXEMC:

N -

a) MPUHIIAIT METO/A

B) OCHOBHBIE ATaIlbl

') OCHOBHBIE KOMIIOHEHTHI PEaKIIUU
1) IPOJTYKTHI PEaKIINN

OTtBeT

TemaTuka n BOIIPOCHI K KOJUIOKBUYMaM

Konnoxeuym Ne 1 (2 uaca)
«Dopmbl dcuzHu»

. OHpC)IGJ'IeHI/Ie »ku3HU. OTINYHS )KUBBIX CUCTEM OT HEXKUBBIX. KiteTrounas TCOpHAL.
. Knaccmbmcauml KIJIICTOYHBIX (pOpM JKU3HU: KIIACCUYCCKUC U COBPECMCHHELIC IIPCACTABIICHUA.

Konnokeuym Ne 2 (2 uaca)
«Cmpykmypa u c801icmea HyK1euHO8bIX KUCIOM »

1. CgoiicTBa HYKJIEMHOBBIX KHCIOT Kak monuMepoB. CocTaB, CTpOCHUE U BUABI HYKJICMHOBBIX KHACIIOT.
5’ 1 3’ KOHIIBL.

no

VYpoBHu ynakosku saepHoi [IHK B aykapnoTHueckux KiaeTkax. XpoOMaTHH U €r0 BUJBL.

3. T'MCTOHBI U HETHCTOHOBBIE OCJIKK XpOMaTHHA. THIBI KOBAJIEHTHBIX MOJU(DUKAIINA THCTOHOB M UX
(yHKITMOHATTEHAS POJTb.

Konnoxsuym Ne 3 (2 uaca)

«OcHrosnvle NPUHYUNbL Opearusayuu 2eeHemuyecKkoul qubOpM(ll/;uu 6 aykapuomuquKoﬁ Kjlemke»



no

S

=

w

=

Tumnbl mMeradaszHbIXx XpoMocoM M UX Mopdosornyeckue ocodbeHHoctd. IloHsATHE O KapHOTHIIE.
XpoMOCOMHBIE yHcia U Ha0Opbl XpOMOCOM. MOHOIUIOMIHOE U TaIlyIONTHOE YUCIIa XPOMOCOM.
I'enom sykapuot. Kogupyromnie n HeKOJUPYIOIIUE 3JIE€MEHTH TEHOMOB 3YKapHOT.

OCHOBHbIE THIOTE3bl MPOUCXOXKJIEHHUS T'eHOB. ['oMosiornuHble reHbl. OpTOJIOTM U IMapajiorH.
IIceBnoreHsl.

MoOuIbHbIE TEHETUYECKHE YIEMEHThI U UX THIIbI.

Ocuosusie Buabl PHK sykapuot: uadgopmanmonnsie n Hekoaupyronme PHK.

Konnoxeuym Ne 4 (2 uaca)

«Ilymu peanuzayuu eenemuuecxoui ungopmayuu 6 kiemxe. Yacmo 1»
LlenTpanpHas 1orMa MOJIEKYJISIPHON OMOJIOTHH: KITACCUYECKHE U COBPEMEHHBIE TPEICTABICHUSI.
Monexkynsapubie Mexanu3mbl perinkanuu JJHK. OcHoBHbIe 3Tanel n yuactHuku npouecca. JJHK-
3aBucuMsble JIHK-nosmmMepassl 1 uxX CBOMCTBA.
OcHOBHBIE 3Tallbl TPAHCKPHUIIMK FeHOB, TpaHckpubupyembix PHK-nonumepaszoii II.
IIpoueccunr MPHK y sykapnoT. AnbTEepHaTUBHBIM CIIAHCHHI, TpaHc-cIulaiicuHr. CTpyKTypa
3penoid MPHK sykapuor.

Konnoxeuym Ne 5 (2 uaca)
«llymu peanuzayuu ecenemuueckou ungopmayuu 6 kiemke. Yacmo 2»
I'enernueckuit xkom M ero cBoiictBa. CTaHOapTHBI M anbTepHATHBHBIC BapuUaHTHL. Pamku
cunthiBaHus. [Ipearnmoyrenne KOa0HOB.
MonekynspHble MeXaHu3Mbl TpaHchsuuu. OCHOBHBIE JTalbl M MEXaHU3Mbl TPAHCIALUU Y
IyKapUOT. AJTBTCPHATUBHBIC «CTAPT» U «CTOI»N-KOJAOHBI.
CrennanbHble MYTH TIepeadud TeHeTUYeCKOW HH(POPMALIUK B SYKAPUOTHUECKOHN KIETKE

Konnoxeuym Ne 6 (2 uaca)

«lloepesicoenue u nymu penapayuu HyKieuHoBbIX KUCIOM 8 3YKAPUOMUYECKOU KIIemKey
MyTanuu u NOBpeXI€HNE HYKJIENHOBBIX KUCIIOT B KJIIETKE. DHJIOT€HHBIE U DK30I'€HHbIE IPUYMHBI.
Mexanusmsl npssmoit penapannu JJHK. Penapanus JIHK ¢ nomomnipro MeXaHM3MOB FOMOJIOTHYHOU
Y HETOMOJIOTUYHOM peKOMOMHALINY.

Mexanusmsl penapanuu PHK.
Konnoxeuym Ne 7 (2 uaca)
«llymu pecynayuu skcnpeccuu 2eHo8 6 3yKapuomuideckux Kiemrkax u OCHO6Hble NPUHYUNbL
SNULEHUMUYECKUX NPOYECCO8)
Peryisanus skcrpeccuy TeHOB Ha ypOBHE TPAHCKPUIIMHU. [{MC- U TpaHCPETYIISITOPHBIE 2JIEMEHTHI.
PerynaropHble TpaHCKPUIIIMOHHBIN QakTOpbl. MHCYISATOPHI.
Metunuposanue JJTHK u ero posis B peryssiiuu 3KCIpecCuy TeHOB U SIIUT€HETUYECKUX
IpolLeccax.
XpOMaTUH-PEMOIETUPYIOLINE KOMILJIEKCHI U MOAU(DUKAIIMY TUCTOHOB B PETYJISALUU SKCIPECCUU
T'CHOB.
Perynsus skcnpeccuu renoB Ha ypoBHe PHK. PHK-untepdepennms.

Konnoxeuym Ne 8 (2 uaca)
«Monexynapno-ouonozuueckue memoovt u N0OX00bl 8 IKCNEPUMEHMANLHOU OUOI02UU
IYKAPUOMUYECKOU KIeMKU»

OOmre mpUHIUIBI MMOJIMMEPa3Hoil LenHoi peakiuu. HykinenHoBele Kucnotbi-cyoctparsl ITLIP.
Bosmoxno nu nposenenue 1P ¢ PHK u nouemy? x/IHK xak cyocrpar ITLP.

Bunsl monmMepas M uX CBOWMCTBA: NPUOIM3UTENbHAs CKOPOCTb PAaOOTHI, MPOLECCHBHOCTD,
TOYHOCTb, BHJbl KATAIMTUYECKUX aKTUBHOCTEH, OCOOEHHOCTH KOHIIOB CHHTE3HPOBAaHHBIX
¢parmentos JTHK.



3. OcuoBuble 3tansl [1I[P. TemmeparypHble 1 BpEMEHHBIE YCIOBHS Ka)XIOro M3 3TarnoB. Pacuer
BPEMEHHM JIOHTALMH, OT KaKUX YCJIOBUH 3aBUCHUT BpeMs djoHranuu. OnpenesneHnue TeMrepaTrypsl
OTKHTa IIPaiMEPOB U OT KAKMX OCHOBHBIX ITAPaMETPOB 3TO 3aBUCHT.

Tembl YCTHBIX JOKJIAA0B

1. Mmuoroo6pa3ue pub03UMOB U UX (PYHKIIUU B DYKAPUOTHUECKUX KIICTKAX.

2. Ponp PHK-perummmkamuu B sykapuotuyeckux kietkax u PHK-3aBucumbie PHK-
MTOJIMMEPA3BI.

3. OOparHas TpaHCKpuIus B dykapuotudeckux kinerkax u PHK-3aBucumpie JIHK-
MOJIMMEPA3BI.

4. Tenomepasza: CTpyKTypa, IPUHLHUI pPaOOTHI U PYHKIIMOHAIBHAS POJIb B KJIETKaX.
TenoMepsl XpOMOCOM U UX POJIb B MPOAOIIKUTEIHHOCTD KU3HHU U MPOIECCaX CTAPEHUS.
Ponb GenkoB menTepuHOBOrO KOMIUIEKCA B MOAJIEPKaHUU JITUHBI TEITOMED.
PHK-unTepdepeHys u ee posib B peryssiiiuy SKCIPECCUN TEHOB 3yKapHOT.
TpumiekcHple CTPYKTYpbl HYKJIEMHOBBIX KUCIOT M UX POJIb B 3YKaPUOTUYECKUX KIIETKaX.
MexaHu3MBbI PETYISIIIUN YKCIIPECCUU TEHOB B 9YKapUOTUYECKHUX KIIETKaX.

10 [TonumepasHas LenHas peakuusi U €€ MPaKTUYECKOe NMPUMEHEHHE B SKCIEPUMEHTAIbHOU
OHMOJIOTHH SYKApHOT.

11. CexBenupoBanue JHK mno wmerogy CoHrepa u ero mnpakTHUECKOE MPHUMEHEHHE B
AKCIIEPUMEHTAILHON OMOJIOTUH SYKAPHUOT.

12. Metonbl CEKBEHHPOBAHMS HOBOTO TOKOJEHHMS M WX MPAKTHUYECKOE IPUMEHEHHE B
AKCTIIEPUMEHTAILHON OMOJIOTUH SYKAPHOT.

13. Meroasl noaroroku ouommorex JJHK.

14. PekoMOWHAHTHBIC TEXHOJIOTMH U WX MPAKTUYECKOE MPUMEHEHHE B IKCIICPUMEHTAIBHON
OMOJIOTHH SYKapUOT.

15. JIpyrue cOBpeMEHHbIE MOJEKYISIPHO-OMOJIOTHYECKHE METOAbl B OIKCIICPUMEHTAIBLHON
OHMOJIOTHH SYKAPUOTHYECKON KIIETKH.

©ooNo O

Ol(eliolIHble mamepuaiivl o1 npomeofcymoqnoﬁ ammecmauuu

dopma MPOMEKYTOYHON aTTeCcTaHH - IK3amen. Cuctema oneHok: nsatudamibHas. OC sToro Tumna
JOJDKHBI BBISBJIATH CTENEHb OCBOEHMsI TEOPETHMUYECKUX 3HaHUM Kak 0a3y i (popMupoBaHUS
KOMIICTEHIIN, YMEHHS UX TPUMEHATh B CUTYyalUsIX, MOJACIHPYIOMUX MPo(ecCHOHATBHYIO
NesTeIbHOCTD, a Takke chopmupoBanHocTh kKoMmnerenuu [1K-1, 3assnennsix B 1. 111.

K sk3aMeHy JOMyCKaroTCsl CTYJCHTHI, BHIIIOJHHUBIINE B MOJHOM OOBEMe ayAHTOPHYIO HArpy3Ky,
CaMOCTOSITENIbHYIO paboTy, YCHENIHO CIAaBIINE BCE MPEAYCMOTPEHHBbIE (POPMBI TEKYIIET0 KOHTPOJIS.
CTyneHTbl, WMEIOMHE 33J0DKEHHOCTh 10 TEKYIIEMY KOHTpPOJIIO, JOJDKHBI BBITIOJHUTH BCE
o0s3aTeNbHbIe BUJBI JESATENbHOCTH MO y4eOHOMY IUIaHY, M TOJIBKO 3aTe€M JIOIYCKAalTCs K caaye
9K3aMeHa. JK3aMEH MPOBOJUTCS B (hOpME TECTHPOBAHHS.

OreHka 0TBeTa OCYIIECTBIISIETCS B COOTBETCTBUE CO CIEAYIOUIMMU KPUTEPUSIMU: TOJIHOTA OTBETa
Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OMJIEeTa, CTETICHb BIAJICHUS MaTePHAIOM, H3JI0KEHHOTO B OCHOBHBIX U
JIONIOJTHUTEIbHBIX UCTOUHUKAX JIUTEPATYPHl, CTENIEHb BJIAJACHUS IPOPECCHOHATBHON TEPMUHOIOTHEN U
MOHATUIHBIM aIapaToM AUCIUTUIAHBL.

BOI’lpOCbl 07151 NOO2OMOBKU K BbINOJIHEHUIO MECMOBbIX 3A0AHUN 0I5l IK3AMEHA

1. OcHOBHBIE OTJIMYHMSA JKHMBBIX CHCTEM OT HEXMBEIX. Kiaccuueckue IMOCTYJIaThI KJIETOYHOH
TCOpHUU U COBPCMCHHBIC MTPCACTABJICHU.

2. Pa3znoobpa3ue popm xu3HM Ha 3emiie. Hekierounsle GopMbl )KU3HU.

3. Knaccudukanus KIEeTOYHbIX (OpPM KHM3HM: KIACCHUYECKHE M COBPEMEHHBIEC MpEACTaBICHUS.
JIByx- 1 TpEXTOMEHHAsl CUCTEMBI OMOJIOTMYECKOM KiIacCU(PUKaIUH.



4. HyknenHOBBIE KUCTOTHI ¥ UX BUABI. CBOHCTBA HYKJIEMHOBBIX KHCIIOT Kak moinuMepoB. [IpaBumna
Yapradda.
5. Cocras, cTpoeHUE U BUIbl HYKJIEHHOBBIX KUCIOT. DYHKIIUU HYKJIEUHOBBIX KUCJIOT B KJIETKAaX.

6. CrpoeHue U BUIbl HYKJICOTHAOB. Hykineo3unapl. A30THUCTBIE OCHOBaHUS. 5’ M 3’-KOHIIBI B
CTPOCHUM HYKJIECHHOBBIX KHUCJIOT. MHUHOpHBIE HYKJIEO3UJbl B COCTAaBE MPUPOAHBIX HYKIEHMHOBBIX
KHCIOT.

7. IlpuHUMN KOMIUIEMEHTAPHOCTH B OPraHU3allMM HYKJIEWHOBBIX KHUCIOT, (YHKIHOHAJIbHBIE
IpyNIbl @30TUCTHIX OCHOBAHUHN, y4acTBYIOIME B 00pa30BaHUU BOJIOPOIHBIX CBA3EH.

8. KomruremeHTapHbIe Mapbl a30THCTBIX OCHOBAHU# P (POPMUPOBAHHH BTOPHUHON CTPYKTYPHI
HYKJIEMHOBBIX KHCJIOT U MEXMOJIEKYIAPHBIX B3aumozeicTBusax. Kanonnueckue Yorcon-KpukoBckue
napbl OCHOBaHHI U HEOIHO3HAUYHOE criapuBaHue (BoOyssiust) ocHoBanuit (Wobble base pairs).

9. Opranmzanus JJHK B knetke. YpoBHu ynakoBku sinepHoit JJHK B sykaproTHUeCKUX KIeTKax.
XpOMAaTHH: €ro COCTaB U THUIIbI B 3aBUCUMOCTH OT CTEIIEHH €T0 YIIaKOBKH.

10. T'uctonsl. Turbl KOBaJIEHTHBIX MOAU(UKAINI THCTOHOB U MX (DYHKIIMOHANBHAS poJb. [lonsTue
0 THCTOHOBOM KOJIE.

11. HeructoHoBble O€JIKM XpOMaTHHA U UX POJIb.

12. Twumbl MeTada3HBIX XpPOMOCOM U UX MOp(dostorundeckne 0co0eHHOCTH. CTPYKTYPHBIE 3JIEMEHTHI
MeTada3HbIX XpoMOcoM. BTopudHble nepeTsKKu, CIyTHUKH, SAT-XpOMOCOMBI.

13. OpraHu3anus TEIUIOMEPHBIX YYaCTKOB XpOMOCOM. benku mIeaTepuHOBOro KOMILIEKCA.
@yHKINHU TEITOMED.

14. Tlonstue o kapuorturne. XpoOMOCOMHBIE YHC]Ia U HAOOpPbHl XpOMOCOM. MOHOIUJIOUJHOE U
rarjouaHOE YUCa XPOMOCOM: Pa3HECEHUE MTOHATUH.

15. IlonsTHE O reHOME 3yKapuoT. Paziauuus B pa3mepe reHOMOB Y pa3HbIX IPYII 3yKapHoOT.

16. Onenka pazmepoB renoma. 3HaueHue C u CX. Ilonsitie o cOopke, KOHTUrax M ckadosiax.
JliinHa TeHOoMa, 30J10TOH IMyTh Kak Mepa JuinHbl reHoma (Golden Path Length).

17. Komupytomme W HEKOAUPYIOIIME OJJIEMEHTHl TEHOMOB OJYKapHOT: pa3HooOpazme u
(bYHKIIMOHATIBHAS POJIb.

18. TlonsiTue reHa, OCHOBHBIE TUIIOTE3bI MPOUCXOKICHHS TeHOB. ['oMonoruunbie redsl. OpTonoru
u napanoru. [lceBnoreHsr.

19. Tpanckpunrtom. OcroBusie Buapl PHK sykapuot: nnpopmanmonnsie PHK u Hexomupyromue
PHK.

20. lentpaspHas JorMa  MOJIEKYJISPHOM  OWOJIOTHMM:  KJIACCMYECKHME U  COBpPEMEHHBIE
IIPEJICTaBICHHUS.

21. Perumkanus JIHK. TlomxykoHcepBaTHBHBIM MexaHU3M cuHTe3a. OCHOBHBIE ITaIlbl U OCIKH-
y4aCTHHKH Tpoliecca. PerumkoH, permkaTuBHas BUIIKa, Ofi.

22. JTHK-3aBucumsle JIHK-nomumepassl u ux coiictBa. Hampasnenue padotsl JIHK nonumepas:
TUIBI PEPMEHTATUBHON aKTUBHOCTH Y OaKTEPUATIBHBIX M DYKApUOTHYECKUX nonuMepas. Heobxoanmblie
ycaoBus ans padbotsl JJHK-nonumepas.

23. OcHoBHbIe 3Tanbl perukanu. Ornuus cuaresa JJHK Ha nunupyroieit u oTcTaronen nemnsx.
[Ipaiimepsl. @parmenTsl OKa3aku U UX JTUTHPOBAHUE.

24. YKopoueHHE TEJIOMEPHBIX YJYacTKOB XPOMOCOM B pe3y/IbTaTe PEIUIUKAIUH y DYKapHOT.
Tenomepasa.

25. Tpanckpunuusi y 3yKapuoT. MoJeKyasipHble MEXaHU3Mbl, OCHOBHBIE 3Tallbl M yYaCTHUKU
mporuecca.

26. TlonsaTtne o mpoMoOTOpe W KOPOBOM IPOMOTOpE y dyKapuoT. bokc Xoraecca M MOTHBBI
VHULMALWY TPAHCKPHUIILIAH.

27. OcHOBHBIE (DAKTOPbl TPAHCKPUIIMKU Y D3YKapUOT. 3aKpbITHI M OTKPHITHI KOMILIEKC.



OCHOBHBIE OTIHYHUS WHUITUAIIUN TPAHCKPUIIINH Y OaKTepuil i SyKapuoT.

28. JTHK-3aBucumbie PHK-monmmepasbl U ux CBOWCTBa, HANlpaBlieHHE paOOTHI. Y CIIOBHS pabOTHI
PHK-nonumepa3z: cxoactBa u  pazimumuumss ¢ JHK-monumepaszamu. MexaHu3Mbl  T€pMUHALIMU
TPAHCKPUIILUH Y NPO- U DYKAPHUOT.

29. Tlponeccunr MPHK y sykapuoT: MONEKyIspHbIE MEXaHU3MbI B OCHOBHBIC dTanbl. CUTHAIBI
nonuaneHuupoBanus. [lonarue o pubozumax. CruialcoCOMBI.

30. MexaHu3MBbI CIIJIaiiCHHTa, aTbTEPHATUBHBIN CIIIANCUHT, TPAHC-CILTAHCHHT.

31. Crpyxkrypa 3penoit MPHK sykapuor. [Tonoxenue «ctapt» u «cToIm» KoqoHoB B 3penoit MPHK.

32. I'enernueckuii koa M ero cpoicTBa. OTKIOHEHHS OT CTaHJAPTHOTO IEHETHYECKOro KoJa.
IIpeanourenne KOJTOHOB.

33. HanpaBnenue cuuteiBanusi renerudeckoil nudopmaruu ¢ PHK. Pamku cuntbiBanus, ymcio
BO3MOXKHBIX paMoOK cuMTbiBaHus 11 nociegosarenbHocted JIHK w PHK. Ortkpeitas pamka
CUUTHIBAHMSL.

34. TpaHciAnus: MOJEKYIIPHBIC MEXaHU3MBI 1 OCHOBHBIE ATarbl. CTPYKTypa pudOCOM, OCHOBHBIC
OTINYUS OaKTEPHATIBHBIX U 3YKaPUOTUYECKUX PUOOCOM. AJIbTEpPHATUBHBIC «CTAPT» U «CTOM»-KOJOHBI.

35. OOparHasi TpaHCKpHIILIUA U €€ peanusanus B dykapuotudyeckux kietkax. PHK-3aBucumebie
JIHK-nonumepasbl 1 ©1X MHOTOOOpasue.

36. ITloHsATHE O PETPOTPAHCIIO30HAX M MEXAHHU3M MX Pa3MHOKEHUSI.

37. Temomepassl: IOHSATHE, POJIb B KJIETKaX, MPHHINT paOOTHI.

38. Perumkanus PHK u ee peanmmsanus B xinerkax. PHK-3aBucumeie PHK nonmmepasst. Poib
mporecca y 3yKapuor.

39. CuHTe3 NONUIENTHI0B ¢ ucroiab3oBanueM matpuubl JJHK in vitro.

40. Tlopexnenue JJHK. Dnnorennsie u sx3orenHsle npuurHsl nospexaenus JJHK. Mexanusmbl
pemapauuu JIHK. Pemapauus IHK ¢ moMomipo MeXaHM3MOB TOMOJOTHYHOM M HErOMOJIOTUYHOMN
PEKOMOWHAIINH.

41. Tlytu peryisiuu 3KCHPECcCCUU T€HOB B 9YKAPHUOTHYECKUX KIIeTKaX.

42. Perynsiuus SKCIIpECCMM T€HOB Ha YpOBHE TpaHCKpunuuu. Lluc- u TpaHCperyiasTopHble
AJIEMEHTHI. PeryiasTopHbie TpaHCKPUIIIMOHHBIN (akTopbl. UHCYISTOPHI.

43. MetumupoBanne JIHK u ero ponb B perymsiuu 5KCIPECCHH TEHOB M JIUTCHETHYECKUX
npoleccax.

44. Perymnsuus sxcnpeccuu reHoB Ha yposHe PHK. PHK-unrtepdepennus.

45. TlonmumepasHas nenHas peakius. Onpenenenue. Ilpuniun. OCHOBHBIE KOMITIOHEHTHI M
MPOAYKTHl peakiuu. TepMmocTaOuiabHble moiMMepasbl. (OCHOBHBIE ATambl M HMX [apaMeTphl.

Temnepatypa oTura npaiimepos u Bpems noHranuu. HykiaenHossle kKucnotsl — cyoctpats ams [TLP.
kJIHK. Bugpr ITLP. ITLP ¢ ropssuum crapTom.

46. Cexsenuponanue JJHK mo merony Canrepa. [Tpunnmn metona. Kitaccndeckas cxema aHaimsa
U coBpeMeHHas peasin3anusa. OCHOBHbIE KOMIIOHEHTHI U MMPOAYKTHI peakiuu. OrpaHuueHust METO/a.

47. JTHK-mrpuxxoaupoBanue. Mcnoab30BaHUE B TEHETUUECKON MIEHTH(UKALMN BUI0B.

48. Metonsl ¢parmentHoro anammza JHK wu wux mnpaktuueckoe npumenenue. JHK-
JAKTHIIOCKOIHS.

49. Metoapl CCKBEHUPOBAHUS HOBOT'O TIOKOJIeHHS. OCHOBHBIC MOAXOBI. [ eHOMHBIC OMOTUOTEKH
U UX IOJTyYEHHE.

50. TlpuHIUTBI PeKOMOMHAHTHBIX TeXHOJOTHH. Pectpukrasel u ux Buabl. Tumnsl koHioB JHK.
JlurupoBanue. Bekroper mas kiaonupoBanus JIHK. Tlomstre o Golden Gate kmonupoBanuw,
0e3nMrazHoe KIOHUPOBaHUE.
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7 aouent Iporononosa M.B.
o
(TTOITHCH)

[Iporpamma cocraBiiena B cootBercTBuH ¢ TpeboBanusimu O@I'OC BO no nanpasnenuto 06.05.01
«bronmkeHepuss 1 OMOMHPOPMATHKAY.
[TporpamMma paccMoTpeHa Ha 3aceaHuH Kadeapsl (HU3HKO-XUMUIECKONH OMOIOTHH, OMOMHXCHEPUH U
ononndopmaruku 17.04.2024 r. ITporokon Ne 15.

v W) /)
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aa{ff_
Hacmosawas npocpamma, He Mmodcem Oblmb 60CHpOU36e0eHa HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopvl-paspabomuuxa npocpammol



