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I. HEJIb U 3AJAYU JUCIUTTJIMHBbI
Heab: QopmupoBaHue 3HAHUN OCHOBHBIX NPHUHIIUIIOB OpPTaHM3AMM H  pPeaTH3aINH
TFeHeTUYECKON WHGpOpMallMu B JYKAPUOTHUYECKUX KIIETKaxX, (HOpMHpOBaHHE TEOPETHUECKHUX OCHOB
HCIOJIb30BAHUSI COBPEMEHHBIX MOJICKYJISPHO-OMOIOTHIECKIX METO/IOB B PEIICHUH MPO(PECCHOHATBHBIX
3azad.

3agaun:

e chopMHpOBATh MPEACTABICHHE O MHOrooOpa3uu (GOpM IKH3HH, KIACCHYCCKHX U
COBPEMEHHBIX acleKTaxX KaacCu()UKAIUU KIETOYHBIX (DOPM JKH3HH;

*  chopMHPOBATh 3HAHUS O COCTABE, CTPOCHUH U (QYHKIIMSIX HYKJICHHOBBIX KUCIIOT B KIICTKE;

*  chopMHpOBATh 3HAHUSA 00 OCHOBHBIX IPUHIIMITAX OPraHU3aINK FeHETHYECKON HH(DOpMaIUK
B KJICTKAX, CTPYKTYPHBIC 3JICMEHThI TEHOMA M TPAHCKPUIITOMA SYKAPUOTHICCKOM KIICTKH;

* chopmupoBaTh 3HAHHS 00 OCHOBHBIX MOJIEKYIIAPHBIX MEXaHHM3Max W IMyTAX BHYTPH- H
MEXKJICTOYHOHN Mepeayd TeHETHUECKOW MH(DOPMAIUK, MPUHIIMIIAX PETYJISIUN SKCIPECCHH TSHOB B
9YKapHOTHYECKOM KIIETKE;

e chopMHpPOBATh MPEJACTABICHUE O MPHHIUIAX W METOJWYCCKHX acleKTaX MPUMCHCHHS
MOJIEKYJIIPHBIX METOJIOB M MMOJIXOJOB B 3KCIIEPUMEHTAIBLHON OMOJOTHH DYKAPUOTHYECKON KJIETKH U
OMOTEXHOJIOTHH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYyebnas nucuumummHa b1.0.39 «MonekynspHas OHOJOTHS KIETKH» OTHOCHTCS K
00s13aTeNIbHON YacTH y4eOHOT0 TUIaHa.

2.2. JIns w3yueHus: JaHHOW y4yeOHOW MUCIHIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U HaBBIKH,
(dbopMUpyeMbIe MPEANICCTBYIOIUMA AUCHHILTHHAMA: «OpraHnndeckas XuMus», «OO0mas OHOIoTHs»,
«buoxumusny, «Knerounas 6uonorusy», « enetnkay, «MonexkynspHas Ouosnorus akapuor», «OCHOBBI
(U3HKO-XMMHYECKON OUOIOTHI.

2.3. [lepedenp nocneAyOMUX YU€OHBIX AUCHUIUIMH, AJ11 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHUS
U HaBBIKH, (OpPMHUpYEMbIe NaHHON y4eOHOW AMCUMIUIMHOW: «buorexHomorus», «l eHeTndyeckas u
OenkoBasi MHKEHEpHs», «[ €HHO-MH)KEHEPHBIE CHUCTEMBI dYKApUOT», «['@HOMHBIH M MeTareHOMHBIN
aHaim3y, «/JJHK metabapkogunry, «Kiterounas u TKaHeBasi HEXKEHEPHsD», «| @eHOMHBIC M TIOCTTCHOMHBIC
TeXHoJoruny, «MoaenupoBaHue OHMOJOTHMUYECKUX TPOIeccoB», «MomekynspHas (QUIOTeHETHKay,
«MounekynspHO-TeHeTH4ecKast UIeHTU(UKALMS U 3KCIIepTU3a», BoinoiHeHue BKP.

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

[Tporecc ocBOEHUS NUCHUIUIMHBI HAlIpaBiieH Ha (pOpMHpPOBAaHNE KOMIIETEHINH (KOMIIETEHIIMN)
B cootBeTcTBUU ¢ PI'OC BO 1 OIT BO no nanHOMY HanpaBiieHuIo MoArotoBky crernuanurera 06.05.01
«buonnxenepus nu 6MonHpOpMaTUKA!

OIIK-2: Cnoco0eH MCIOIb30BaTh CIICIUATU3NPOBAHHBIE 3HAHUS (DYHIAMEHTAIBHBIX Pa3/IelioB
MaTeMaTHKH, QU3UKH, XUMUU U OMOJIOTUH /7Sl IPOBECHMSI UCCIIEI0BaHUI B 00J1acTH OMOMHKEHEPHUH,
O0MOMH(OPMATUKU U CMEXKHBIX JUCIMILIUH (MOAYJEH);

OIIK-3: CriocobeH HpoBOJIUTH SKCIEPUMEHTAIBHYI0 PabOTy C OpraHM3MaMu U KJIETKaMH,
HCIOJIb30BaTh (PU3UKO-XUMUYECKHE METO/IbI UCCIIEI0BAaHUS MAKPOMOJIEKYJ, MATEMaTHYECKHE METO/IbI
00pabOTKH pPe3ylIbTaTOB OMOJIOTHYECKUX MCCIIEJOBAHUM.

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB oﬁyqemm Mo JTMCIHUIIJIMHE, COOTHECCHHBIX C
HHIANKATOPaAMHU JOCTUKCHUHA KOMIIeTeHIInii

Komnerennus HNuauxkaropsl Pe3yabTarsl 00yueHus
KOMIIeTeHIIU I
OIIK-2 HJIK onk 21 3HaTh: cTpoeHME W (PYHKIMH  HEpEryJspHBIX
Cnocobex JeMoHCcTpUpYyeT OvomnonMMepoB B KJIETKaX, NPUHLMIBI OpraHHu3aliy
MCIIOJIb30BaTh CHEeUUAIN3UPOBaHHbIE TeHETUYECKON WHPOPMALIH, MOJICKYJISIpHBIE




CTCIUATN3UPOBAHHBIC
3HAHUS
(hyHIaMEeHTATBHBIX
pa3aenoB MaTeMaTHKH,
GM3UKH, XUMHH W
ounoJsiorun IS
MIPOBECHHUS
UCCIEN0BAHUN B
obnactu
OMOMHXEHEPHH,
ononndpopmMaTukun  H
CMEXKHBIX JIUCIUITIINH
(Momymeit);

3HAHHUS B o0acTi | MEXaHU3MBI PETYISALUN SKCIIPECCUH TeHOB U Iepenadn
GbyHIaMEHTAIbHBIX HaCJICICTBCHHOHN MH(OpMaIuu.
pasznenos MaTeMaTHKH, | YMeTb:  JEMOHCTPUPOBATH  3HAaHWE  TMPHHLUIIOB
GU3NKN, XUMUHU, OMOJIOTHH | CTPYKTYpPHO-(QYHKIIMOHATILHON OpraHu3aluu
" HEPCIICKTHBBI | OMONOTHYECKUX 00BEKTOB M MEXaHH3MOB T€HETHIECKOMN
MEKIUCIUTUTHHAPHBIX U ONHUICHETHYECKOH pPEryJSMU  BHYTPUKICTOYHBIX
UCCIIeTOBaHUI MPOIIECCOB; HCIIONB30BaTh MOJYYCHHBIE 3HAHHUS H
HaBBIKA JJIS1 pelIeHUs] NMpOo(eCCHOHANbHBIX 3a/1a4, B
YaCTHOCTH, IIPH MIPOBEICHNH HAYYHBIX HCCIICIOBAaHUN U
pa3paboTok B obnactu COBpPEMEHHOMH
OKCIIEPUMEHTAILHONH OWONOTHH U OHOTEXHOJIOTHH, a
Tafoke TSI OCBOCHHS TOCHENYIOMNX JUCIHUIUINH
poduIs.
Buaaners: 3HaHUSAMH O MHOTOOOPa3HH KHUBBIX CUCTEM H
OCHOBHBIX 3aKOHOMEPHOCTSAX WX (DYHKIMOHHPOBAHUS,
NPUHIHUIAX OPTaHU3alUN W PEeaTn3allii TeHeTHIECKOM
WH)OPMAIIH, TEOPETUICCKUMHU OCHOBaMH
MOJIEKYJISIPHO-OMOJIOrHYECKUX METOJ0B M MOJXO0/I0B.
HIIK onx 2.2 3HaTh: OCHOBHBIE TPHHIWIE  HWH()OPMAIMOHHO-
Ymeer UCIIONIb30BATh | MMOUCKOBBIX CHCTEM, IMpHEMBbI pabOTBl C HAyYHOW H
HaBBIKH MPOBENEHHS | METOINYECKOHW JTUTEPAaTypol B OOJIACTH MOJEKYJISIPHON
WCCIIeIOBaHNH B 001acTH | OMONOTHHA,  OCOOSHHOCTH  COCTaBICHHS  HAy4YHO-
OMOWH)XEHepUH, TEXHHYECKUX OTYETOB.
OnonH()OPMaTHKH C y4ETOM | YMeTh: OCYHIECTBIISITh CKPUHUHT W KPUTHYECKHN
CrIeMaIn3uPOBaHHBIX aHaJIu3 COBpeMeHHOﬁ Hay‘IHOﬁ JIMTCPATyphbl, COCTABJIATH

(byHAaMeHTaIbHbBIX 3HAHUH.

HAay4YHblE W AaHAJIUTUYECKUE OTYETBI IO  TEME
HCCIICIOBAHUS;
Biaagern: HaBbIKAMH  PaOOTHI c OCHOBHBLIMHU

TeHETHYECKUMH 0a3aMu aHHBIX; CPEACTBAMU aHAIM3a
MOJIEKYJISIpHO-OMOoI0rnyeckoil nHpopMauru; HaBbIKaMU
IIOMCKA U KPUTUYECKOT0 aHAJIN3a COBPEMEHHOM HAYyYHOU

JUTEpaTypbl, HAaBbIKAMHM  COCTAaBJICHUs  HAy4yHO-
TEXHUYECKUX OTYETOB.
HJIK onk23 3HaTh:  TEOPETHUYECKHE  OCHOBBI  MOJIEKYJISIPHO-
Brnaneer merosaMu XMMHH, | TEHETHUECKMX METOJIOB aHAIHM3a U OCHOBHBIE ITPHHIIHIIBI
(1071633097 1 | pabOTHI HA COBPEMEHHOM 00OPY/IOBaHUU.
MaTeMaTHYEeCKOTro Ymers: MOJIb30BATHCS HAy4YHO-TEXHUYECKOU
MO/JICIIUPOBAHHUS JUISL | IUTepaTypod M JOKyMEHTalmued Ui TpOBEACHUS
NPOBENEHHUS UCCIIEOBAHUH | MOJIEKYISIPHO-TEHETUYECKUX METO/I0B aHAIIN3A.
B oOslacTu OnomHXeHepuu, | Baagerb:  TEOpeTHUECKMMH  OCHOBAaMH  METOJOB
OoronH(pOpMaTHKH. MOJIEKYJISIPHO-TEHETUYECKOTO ~ aHaJIn3a,  HaBBIKAMH
paboThl € HAyYHO-TEXHWYECKUMH TPOTOKOIAMHU H
TEXHUYECKOM  JOKyMEHTallMel K  COBPEMEHHOMY
000pynOBaHUIO.
OIlK-3 UK onk3a 3HaTBh: TEOPETHUYECKHE OCHOBBI METOJOB pPabOTHI ¢
Cnoocoben [TpoBoauT KyJIbTypaMH KJIETOK U OPTaHU3MaMHU.
IPOBOJIUTE 9KCTIEPUMEHTAIILHYIO YMeTb: OCYHIECTBIATH IOMCK HAYyYHO-TEXHUYECKOU
JKCIIEPHMEHTAIBHYIO paboty ¢ opraHM3Mamu W | HHGOpPMANWU JIs PabOThl C KyIbTypaMH KJIETOK U
paGoty c | KeTkamu C | opraHM3MamH.
OpraHH3MaMu 4 | HCTONb30BaHIEM ¢uzuko- | Baagerb: TeopeTHYECKUMH OCHOBAaMH METOJIOB PaOOTHI
XUMHAYECKHX METO/IOB | C KyJbTYpaMH KJIETOK U OpraHu3MaMH.
KJIETKaMH,
WCCIIeIOBAHUS
WCTIOJIB30BaTh MAKDOMOJIEKYJT
(usnko-xummeckue HJIK onks.2 3HaTh: OCHOBHBIE NPUHLMIIEI PaOOTBl C OCHOBHBIMH
METOABL JleMOHCTpHpPYET reHETHIECKUMH 0asaMd  JIaHHBIX, OCHOBHBIC
HACCICAOBAHNA IIPAKTUYECKHE HaBBIKK | OMOWH(pOPMAITMOHHBIE MOJIXO/II [0 aHATIN3Y JIaHHbIX.




MaKpPOMOJICKYI,
MaTeEMaTHIECKHE
METO/IBl  00pabOTKH
pe3yNIbTaToOB
OMOJIOTMYECKHX
HCCJICIOBaHUM

MATEMATHYCCKUX MCTOJO0B

YMeTh: Moab30BaThCs HHPOPMALIUEH 1 MHCTPYMEHTaMH

00pabOTKH  pe3yNbTaTOB | B OCHOBHBIX I'€HETUYECKUX 0a3aX JIAaHHBIX, TIOIb30BATHCS
JKCIICPUMEHTAITBHBIX OCHOBHBIMH TIPOTPaMMAaMU ISl aHAJIN3a HYKJICOTHIHBIX
UCCJICIOBAaHUN MOCJIEOBATEILHOCTE  OPraHU3MOB W IPOBEACHUS
(HUITOTEHETHIECKOTO aHAITN3A;
Baanern:  HaBelkaMu  pabOTBl  C  OCHOBHBIMH
TCHETUYCCKUMH 0a3aMul JaHHBIX, MPOrpaMMaMu JyIs
MpoBeJicHUST  (DUIOTCHETUYECKOTO MW HHBIX  BHJIOB
OMoMH(POPMAITMOHHOTO aHATTN3A.
UK onx3s 3HaTh: OCHOBHI JJAOOPATOPHBIX U OMOMH(OPMAITIOHHBIX
Bnaneer OIBITOM | METOJOB UCCIIE0BaHUS OUOTIOINMEPOB.
NPUMEHEHUSI METOJOB JJIsl | YMeTh: IPUMEHITH OCHOBHBIC JTA0OPATOPHBIC METOJTBI U
UCCIICIOBAHUS OovonH(pOpMaIIMOHHBIC TIOAXOJBl JUIS HCCIEOBAHUS
MaKpOMOJICKYJ, 00paObOTKH | MaKpPOMOJIEKYIL.
pe3yabTaToOB Bnaperb: craTucTHYeCKUMH U OMOWH(OPMAITMOHHBIMU
OHMOJIOTUYECKUX METOJaMH  aHalnW3a OKCIEPHUMEHTANBHBIX JTaHHBIX
UCCJICIOBAHNUH, OMOJIOTMYECKUX MCCIICIOBAHU,
MPOTHO3UPOBAHUS

MIEPCIIEKTHB M COIHATBHBIX
ITOCJICICTBHI cBOCi
poheCCHOHATBHOMN
JIEeSITCIHHOCTH.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHUILIMHBI COCTABJISAET 4 3aUeTHBIX eAMHUIbI, 144 yacoB, B ToM uncie 0,47 3aueTHbIe eIMHUIBI, 17 4acoB HAa IK3aMeH.

N3 aux PEANN3YETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6yLIGHI/I$I 1 JTUCTaHIIMOHHBIX O6p330BaTeJ'IBHBIX TexHonoruii 14 yacos

®opma NPOMeKYTOUYHOM aTTeCTALMHU . IK3AMEH.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, € YKa3aHHeM BH/JA0B YYeOHBbIX 3aHATHII M OTBeJIEHHOr0 Ha HHX

KOJIN4YE€CTBA AaKAACMHUYCCKHUX YaC0B

Ne Pa3znes nucuIIMHLI/ TEMa - Buapl yueOHoO# paboThI, ®opMa TeKyLIero
n/H < | BKIOYAs CAMOCTOSTEIbHYIO paboTy oOy4Jaromuxcs , | KOHTPOJIA
= E MPAKTUYECKYIO MMOJATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
g 9 (B yacax) dopma
(] o
o g NPOMEKYTOYHOMI
=2, KonTaktHas pabora mpemogaBaTesis ¢ =
= e 2 arrecTauuu
=] o0y4armuMucs =
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= s & [
Q =" = ]
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O & = = 3ansTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Konnoksuym
Pasznea 1. Beenenue. ®opmel xu3nu. [Ipenmer .
A e P pea 6 14 4 4 - 6 ITrcbMEHHBIH OMPOC
MOJIEKYJISIpHOM Onosioruu
KCP
2 Pasznen 2. CTpyKTypa U CBOMCTBA HYKJIIEMHOBBIX Kosoxuym
- LTPYKTYD K 6| 14 4 4 - 6 ITucbMeHHBIIT ompoc
KHUCIIOT KCP
3 | Pasaen 3. OCHOBHEIC IIPHHIMITH OPraHH3AIHH Komoxksrym
TeHEeTUYECKOMN uH(popMauu B syka- | 6 | 14 4 4 — 6 HHCLMGE};I)H OHpoc
PUOTHYECKOM KIIETKE




Paznen 4. OcHOBHBIE IyTH pealu3aluu
IreHEeTUYECKOM nH(pOpMaLUU B KIIETKE

14

Konnoxsuym
IIuceMeHHsbIi onpoc
KCP

Paznen 5. CpoeuuanbHble NOyTH Iepefadu
IreHeTU4ecKO  mHbopmauum B dyKapu-
OTUYECKOM KIIETKE

14

Konnoxsuym
IIuceMenHsIi onpoc
KCP

Pazgen 6. IloBpexaeHue u MyTd penapanuu
HYKJIEMHOBBIX KHUCIOT B JYKapUOTHYECKOU
KJIETKE

14

Konnoksuym
IIuceMenHsIi onpoc
KCP

Paszgea 7. IlyTu perynasiuuu 3KCIpecCuy reHOB B
JYKapUOTHYECKHX  KJIeTKaX W  OCHOBHBIE
MMPUHIMUIIBI SIIMTCHUTUYCCKUX ITPOLECCOB

14

Konnoxsuym
IIucemennsidd onpoc
KCP

Pazpen 8.  MonekynspHo-OnoIoTnyYeKue
METOJbl W TMOJIXOABl B O3KCIECPUMEHTAIHHOM
OHMOJIOTUM YKapUOTUUYECKON KIIETKU

17

Pedepar
Joxmnan
KCP




4.2 Il1an BHeayIMTOPHOIi CAMOCTOSITE/ILHOI PAa00ThI 00y4AIOIIMXCH MO TUCHHUIIIHHE

CamocTosiTenpHast paboTa 00yJaroIIHuXCst

Y4eOHO-METOAUIECKOE

Onenovynoe obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl N Cpoxu  |TpymoeMKoOCTh .
Bun camocrosarenpHOM paboOTHI CPENCTBO CaMOCTOSTEIIbHON
BBITIOJTHECHUS (gac.)
paboTHI
6 Pasnen 1. Beenenue. N3ydyenne yueOHOro Martepuana ¢ fICHOHIBOBElHPICM Paszmen 5 a-r
dopmbt xusan. [Ipever | KOHCTCKTa  JIGKUWMH M PEKOMEHJYEMOH  JHTEpaTyphl, Konnoxsuym
MOITEKyJIAPHOI GHonory | TOATOTOBKA K IPAKTHYECKOMY SaHATHIO M IHCHMCHHOMY 1-3 men. 6 ITncemennslit
OTIpOCy. onpoc
6 Pasnea 2. CIpykrypa u Nzyuenue yqveGHoro Marepuana ¢  HCIOJIb30BaHHEM KoIIoKBHyM -« -
CBOHCTBA HYK/IEHHOBBIX | PEKOMCHIEMOIi JIHTEpATYPEI, MOATOTOBKA K NPAKTHIECKOMY | 4.6 e, 6 [THCEMEHHbII
KHCIIOT 3aHATHIO U MICBMEHHOMY OIPOCY. ompoc
6 Paznen 3. OCHOBHbIC Uzyuenne yweOHOTO Marepmama ¢ HCTIONb30BAHHEM K - Q-
NPHHLMIE! Oprann3amuy | KOHCHCKTA  JISKIMH M PEKOMEHAYEMOH  JHTepaTypel, OJUIOKBUYM
reHEeTHYEeCKOH HHpOPMALH IOArOTOBKA K IIPAKTHYECKOMY 3aHSATHUIO W IMHCbMEHHOMY 7-9 men. 6 ITncsmeHHbIH
o OTIpocy. onpoc
B DYKapUOTHUYECKOH KIIETKE
6 Paszen 4. OCHOBHBIC IyTH Nzyuenue yqve6Horo Marepuana ¢  HCIOJIb30BAaHHEM 10-12 KoIIoKBHyM -« -
peanH3aLiy TeHeTHYecKoj | PEKOMEHILYEMOf JIMTEpaTyphl, NOATOTOBKA K MPAKTHIECKOMY 6 N R ———
uHOPMALIH B KITETKe 3aHATHIO U IUCbMEHHOMY OIIPOCY. HCH. ompoc
6 Pasnen 5. Criermansrpie | A3Y4eHHE yque6Horo MaTepraja C  HCIIOJNb30BaHUEM - Q-
MyTH Mepefaun PEKOMEHIyEMOH JINTepaTypsl, MOATOTOBKA K MPAKTUIECKOMY 13-15 Komnoksuym
reHeTHHUeCKoit HHbOopMALIH 3aHATHIO U IUCbMEHHOMY OIIPOCY. HeXl 6 ITncsMeHHbIH
o ) onpoc
B DYKapUOTUYECKOH KIIETKE
6 Pasnen 6. [loBpexenne 1 Uzyuenne yweOHOrO Marepuama ¢ HCTIONb30BAHHEM K - Q-
MyTH pernapaius KOHCIICKTa JICKIIMK W PEKOMEHAYeMOH  JIMTEpaTyphl, 16-18 OJUIOKBUYM
HYKJIEHHOBBIX KHCJIOT B MOArOTOBKA K IIPAKTMYECKOMY 3aHATUIO W IMHCbMEHHOMY Hen 6 ITncsmeHHsIH
ompocy. ) OIpocC

JIYKapUOTHUECKON KIIETKE




CamocTosTenpHas padoTa 00yJaromuxcs

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Onenouynoe obecrieueHre
Cemectp| Haspanwue pasnena, TeMbl N Cpokn  |TpymoeMKOCTh .
Bun camocTrosTenbHON paboOThI CPEICTBO CaMOCTOSITETFHON
BBITIOJTHEHUSI (uac.)
paboTHI
6 Pasgea 7. [ytu perymsiumn Uzyuenne ydeOHOro Marepuama ¢ HCTIONb30BAHHEM - Q-
SKCTIPECCHH TEHOB B KOHCIIEKTa JIEKIMM ¥  PEKOMCHAYEMOW  JIMTEpPaTyphl,
yKapUOTHUECKHX KieTkax | TOATOTOBKA K TMPAKTHYECKOMY SaHATHIO H MHCHMEHHOMY 19-21 Komnoksuym
orpocy. 6 [MucrMmeHHBIH
¥ OCHOBHBIE TIPUHITHIIBI HEJL.
onpoc
AMUTCHUTHYECKUX
MPOLIECCOB
6 Pa3nea 8. MosekyspHo- Uzyuenwue yqveGHOFO MaTtepuansa C  HCIOJb30BaHHUEM - Q-
GHOIOrHYCKHE MCTONbl i |PCKOMCHIYEMOii  THTEpaTypEl,  HOArOTOBKA pedepara wu
JIOKITaa. 2994 Pedepar
MOJIXOJIbI B N
AXOR . 8 Ycrubiit
9KCTIIEPUMEHTAIHHOM HEL.
. JTOKJIaf
OHMOIOTHH SYKapUOTHIECKOH
KJICTKH

OO6muit 00BeM caMOCTOSATEIHLHOM PaboThI O qucHHIuInHe (dac) — 50

N3 Hux o00BEM caMOCTOSTENBbHON paboThI

JMICTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHH (yac) — 12

C HCIIOJIB30BAHUCM OJICKTPOHHOI'O O6y‘IeHI/IH u




4.3 ConepxxaHue y4eOHOIro MaTepuaja

Pasznea 1. BBenenue. @opmnbl :ku3nuu. [lpeamer MosiekyasipHoii OM0I0THH.

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

Tema 1.2. PazHnooOpa3ue ¢popm xu3HM Ha 3emiie. Hekiierounbie Gopmbl )KU3HU.

Tema 1.3. Knaccudukanus KiIeTOYHBIX (OpPM SKM3HH: KIACCUYECKHE U COBPEMEHHBIE
IIPEICTaBICHHUS.

Tewma 1.4. MonekynsipHasi OMOJIOTHS M IPEIMET €€ U3YUCHHS.

Pazgen 2. CTpykTypa U CBOMCTBA HYKJIEMHOBBIX KHCJIOT.

Tema 2.1. HyxsienHoBble kucin0Thl. CBOMCTBA HYKJIEMHOBBIX KHCIOT Kak noiaumepoB. Cocras,
cTpoeHue 1 BUAbI HyKJIeMHOBbIX KucioT. @ynkiuu JJHK n PHK B knerkax.

Tema 2.2. CTpykTypa U BUJIBI HYKJICOTHUAOB. 5’ 1 3’ KOHIBI. [IpuHIUI KOMIIZIEMEHTApHOCTH B
OpraHu3aliy HYKJIEUHOBBIX KHCIIOT.

Paznen 3. OcHOBHbIe NPUHUMIIBI OPraHW3alliM TeHeTHYecKol wuHpopManum B
JYKAPHOTHYECKOH KJIeTKe.

Tema 3.1. Opranuzanus JJHK B sykapuoTnueckoil kiietke. YpoBHH ynakoBku siaepHo JJHK B
9YKapUOTHUYECKUX KJIeTKaX. XpOMaTHH U €ro BUJbl. [ MCTOHBI U HETUCTOHOBBIE OEJIKM XPOMaTHHA.

Tema 3.2. Tunsl KOBaJCHTHBIX MOAU(UKAIIUN THCTOHOB U UX (PYHKIMOHANbHAS poiib. [loHATHE
O TUCTOHOBOM KOJI€.

Tema 3.3. Tunbl MeTadazHbIX XpOMOCOM U UX Mopdonoruueckue ocodeHHocTu. CTPyKTypHbBIE
AJIEMEHTHI MeTa(a3HbIX XPOMOCOM.

Tema 3.4. Opranuzauus TEIUVIOMEPHBIX YYAaCTKOB XPOMOCOM. benku MIeaTepruHOBOro
KoMIuIekca. DyHKIMU TEIIOMED.

Tewma 3.5. [TonsaTue o kaproTHIie. XpOMOCOMHBIEC YHCIa U HAOOPBI XpOMOCOM. MOHOIUIOHUTHOE
U TaIlJIOUTHOE YHMCIIa XPOMOCOM.

Tema 3.6. [Toustue o renome sykapuot. [lonsitie o konturax u ckadongax. [loustue o coopke,
KOHTHUTax M ckadonax. JmmHa reHoma, 30J0To# myTh Kak Mepa auuHbl reHoMa (Golden Path Length).
Pa3nnuns B pa3mMepe reHOMOB y pa3HbIX IPYII 3YKapHOT.

Tema 3.7. Kogupyroiye 1 HEKOIUPYIOIIHUE SJIEMEHTHI TEHOMOB DYKapHOT.

Tema 3.8. IlonATHE TeHA, OCHOBHBIE TUIIOTE3bI IPOUCXOXKICHUS T€HOB. | OMOJIOTHYHBIE TEHBI.
Optonoru u napayoru. [IceBaoreHsl.

Tema 3.9. Hexonupyromue 31eMeHTbI TeHoMa dykapuoT. OcHOBHbIE BUJIbI HeKoaupyromei JITHK
1 UX OMOJIOTUYECKAS POJIb.

Tema 3.10. MoOwibHbIE TE€HETHUYECKHE 3JIeMEHThl M UX TuIbl. CrocoObl TPaHCHIO3ULIMU.
buonornueckoe 3HaueHHE.

Tema 3.11. ITonsatue o Tpanckpunrome. OcHoBHble BUabl PHK sykapuot: nndopmanmonssie u
Hekoaupyromue PHK.

Pa3nes 4. OcHOBHBIE IYTH peajM3allMi FreHeTHYecKoi HH(pOopMaluu B KJeTKe.

Tema 4.1. LlenTpanbHast J0orMa MOJEKYJISPHOM OMOJIOTHMM: KJIACCHYECKHE U COBPEMEHHBIE
IIPEACTABJICHHUS.

Tema 4.2. Monekynspubeie mMexanu3mbsl perummkanuu JIHK. OcHoBHBIE 3Tanbel M y4acTHUKHU
npouecca. [JHK-3aBucumsre JIHK-nmonumepaspl 1 UX CBOMCTBA. Y KOPOUYEHHE TEIOMEPHBIX Y4aCTKOB
XPOMOCOM B pe3yJIbTaTe PEIUIMKALUU. Permkanys mo TUIly KaTsAerocs KoJbla.

Tema 4.3. MounekynspHble MEXaHU3Mbl TPAHCKPUIILMKA Yy 3YyKapuoT. OCHOBHBIE JTamlbl H
yuactHukHU npouecca. JIHK-3aBucumblie PHK-nonmumepass! u ux cBoiicTBa.

Tema 4.4. Monekymnspubie mexanusmbl nponeccunra MPHK y sykapuor. Pubo3umsi.
Crnnaiicocomsl. AbTepHAaTUBHBIN CIUIANCUHT, TpaHc-ciutaiicuHr. Ctpykrypa 3penoit MPHK aykapuor.
Penaktuposanue PHK.



Tema 4.5. I'enernueckuii kox u ero cBoiicrea. CTaHIAPTHBIM M aJbTEPHATUBHBIE BapUAHTHI.
Pamku cunteiBanus. [Ipeanodrenue Ko1oHOB.

Tema 4.6. MosieKkymsipHblE MEXaHU3MbI TpaHCIAUU. OCHOBHBIE 3Tallbl U YYaCTHUKH IpoOIiecca.
IToHsATHE 00 aNbTEPHATUBHBIX «CTAPT» U «CTOM»-KOJOHAX.

Pazgen 5. CneumnajibHble IYTH Nepeaay reHeTHYeCKO HHPOPMAIMU B 3yKAPHUOTHYECKOM
KJIETKe.

Tema 5.1. OOparHas Tpanckpunius U ee peanm3anus B kietkax. PHK-3zaBucumbie JIHK-
MoJIMMEPa3bl U UX MHOTOOOpasue. Perporpancnosonsl. Tenomepassbl.

Tewma 5.2. Monekynspubie Mmexanu3Mbl perumnkanuu PHK. PHK-3aBucumbie PHK monumepassr.
Pose nmpouecca y sykapuor.

Tema 5.3. Cunte3 nmonumnentu10B mo Matpuie JJHK in vitro.

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

Tema 6.1. Mytanuu W NOBPEXKACHUE HYKICHMHOBBIX KHUCIOT B KIJIETKE. ODHIOTCHHBIE M
9K30TCHHbBIC TPUYHHBI.

Tema 6.2. Mexanusmbl npsmoit penapanuu JJHK. Penapanus JIHK ¢ momorisio MexaHu3MOB
TOMOJIOTUYHOM ¥ HETOMOJIOTHYHON PEKOMOMHAITUH.

Tema 6.3. Mexanusmel penaparuu PHK.

Pazgea 7. Ilyru peryjsiiuy 3KCHPeCCHH I'eHOB B JYKAPUHOTUYECKUX KJIETKAX U OCHOBHBIE
NPUHUMIBI JITUTeHUTHYECKUX NPOLECCOB.

Tewma 7.1. Perynsauus skcnpeccuy FeHOB Ha ypOBHE TpaHCKpUnuuu. L{rc- u TpaHcperynsaTtopHbie
3JIEMEHTHI. PerynsaropHsie TpaHCKPUIIIIUOHHBINA (akTOpbl. HCYISTOPEIL.

Tema 7.2. MetunupoBanne JIHK u ero pons B peryiasiiud SKCOPECCMH TE€HOB H
SIUTE€HETUYECKUX IIPOLECCaXx.

Tema 7.3. XpomMaTHH-pEMOICTUPYIONINE KOMIUIEKCHl U MOJIU(UKAIIMA THCTOHOB B PETYIISALIMU
JKCIIPECCHUU I'E€HOB.

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

Paznen 8. MouiekyJasipHO-0MOI0THYeCKHEe METOAbI U MOAXOAbI B JKCIEPHMMEHTAJIbHOM
O0MO0JIOTHH JYKAPHOTHYECKOH KJIEeTKH.

Tema 8.1. Ilonmumepasnas nensas peakuus (ITLP): mpuHIUMI, KOMIOHEHTBI W TNPOIYKTHI
peakuuu. OCHOBHBIE 3Tanbl U UX napaMmeTpsl. PaznoBuanoctu 1P u npakTuyeckoe npuMeHEHHE.

Tema 8.2. Cexsenupoanue JJHK no merony CoHrepa: mpHHIHUI, KOMIIOHEHTHI U MPOJYKTHI
peaknuu. Kitaccudeckast cxema aHajln3a U coBpeMeHHas peanusanys. OrpaHiueHus METOAA.

Tema 8.3. IHK-mtpuxkoaupoBanue. Vcmnonb3oBaHnue B TEHETUYECKOW UASHTU(UKAIIMN BUIOB.
I'enetnyeckas 0a3a nqauubix BOLD.

Tema 8.4. Meroasl ¢parmentHoro aHanuza JIHK u ux mpaxtuueckoe nmpumenenue. JIHK-
JAKTHIJIOCKOIHUS.

Tema 8.5. MGTO,Z[I)I CCKBCHHUPOBAHUA HYKJIICHMHOBBIX KHCJIOT HOBOT'O ITOKOJICHH:. OcHOBHBIC
MoAXOJAbI: MPEUMYIICCTBA 1 OTPAHUYCHUA. I'eHOMHEIE OMOJIMOTEKH U UX IMOJIy4CHHUE.

Tema 8.6. IlpuHIHnIbl peKOMOMHAHTHBIX TexHOJOrHi. Pectpukraspl. Jluruposanue. BekTopbl
nus knonuposanus JJHK. Golden Gate u Ge3nurasnoe BUIbl KIOHUPOBAHHS.

Tema 8.7. JIpyrue coBpeMeHHBIE MOJIEKYIISIPHO-OUOIOTHUECKUE METOIBI B SKCTIEPUMEHTAILHOM
OMOJIOTUH PYKAPUOTHIECKOUN KIIETKHU.



4.3.1 TlepeyeHb CEMHUHAPCKUX, MPAKTHYECKUX 3aHATHIA U J1a00PaTOPHBIX padoT

Ne Ne paznena u TeMbl HaumeHoBaHue TpyaoemkocTb Ouenouynnie | ®opmMupyembie
n/H CeMHMHApPOB, (uac.) cpeacTsBa KOMIIeTEHIIUH
NPAKTHYECKAX U Beero | M3 nux (MHIHKATOPBI)
JIa00PaTOPHBIX paloT | YacoB | MPaKTH
yeckast
1noaroTo
BKa

1 2 3 4 5 6 7

1 4 OIIK-2
Pasnen 1. Beenenne. | Pa3H006pasue  dopm HJIK onc2.4
®opmbI JKU3HH. gg:quaﬂHa TZEMHC: KoToKBHyM HJIK onx 2.2
[IpeaMeT MOJIEKYJIAPHO#M pHsL: TTHCBMEHE b UK onk 23
YOOI KJIaCCUYECKUe u opoc OIIK-3

COBpPEMCHHBIC HJIK onksa
Temsl: NeNe 1.1 — 1.4. MIPEICTaBIEHNUS. HJIK onx 3.2
HJIK onksa
2 1. CocraB, cTpoeHue u 4 OIIK-2
BH/IbI HYKJICHHOBBIX HJIK o2
Paznen 2. Ctpykrypa u ® HK HIK onk 2.2
CBOWCTBA HYKJIEHWHOBBIX kucnor. PyHKiuy J1 UK onk 23
KHCIIOT. n PHK B knerkax. KQJ‘[J‘[OKBI/IyM OIIK-3
2. Crpykrypa W BHIBI HnceMeHHbIH HJIK onksa
Temsl: NeNe 2.1 — 2.2. HYKJIEOTUIOB. HpI/IHI_II/IH orpoc HﬂK OIIK 3.2
KOMIUIEMEHTApHOCTH B HIIK onk 33
OpraHu3aluu
HYKJICMHOBBIX KHCJIOT.

3 4 OIIK-2
Paspen 3. OcHoBHbIE HJIK onx21
NPYHIMIIEI OPTaHU3aLUN HIIK onk 2.2
reHEeTHYEeCKOi Opranmzarmus  JJHK B Komnoksuym HJIK o 23
uHQOpPMALMH B dyKa- 3YKapUOTUYECKOU [TuceMeHHbIH OIIK-3
PHOTHYECKOM KIIETKE KJICTKE. ompoc HJIK ok 31

HJIK onks.2
Tembr: NeNe 3.1 — 3.11. MK ok 3s
4 1. IlenrpansHast gorma 4 OIIK-2
MOJIEKYISPHOM HJIK omxc 21
ouonoruu: HIK omxaz
HJIK onk23
KJIACCUYECKUE u OIK-3
COBpPEMEHHbBIE HJIK omxcan
MpeCTaBIICHUSI. UK ons2
2. MounekynspHbie HJIK onk 33
Pasmen 4. OcHoBuble | MEX@HU3MbI
myTH peannzamy | PEIVHMKALIM JHK. Komtoksiy
TeHETHYECKOM uH- | 3. MouekynspHsle TIychMEeHHBbI
¢dbopmaLun B KJIETKE MEXaHU3MBbI ompoc
TPaHCKPHITLIIH y
Tewmbl: NeNe 4.1 — 4.6. SyKapHoT.
4. MonekynspHble
MeXaHU3MBI
npoueccuara MPHK 'y
9YKapHOT.
5. 'eneTnueckuii Koa
ero cBoicTBa. Pamxu
CUUTHIBAHMSL.




[Ipennourenue
KOJIOHOB.
6. MounekynsipHbie
MEXaHU3MBI
TPaHCISALMH.
4 OIIK-2
Paznen 5. CnenunanbHbie HIK onk 21
myTH nepegaun | CrelHanbHbIe myTH MK oncas
reHeTHUECKOM HH- | Iepenayy TeHeTH4ecKou Kommoxsruym MK oncas
dopMaruu B JyKapu- nH(pOpMaIuu B [TucrmeHHbIN OIIK-3
OTHYECKOU KIIETKE. 3YKapHOTHIECKOH onpoc HJIK onksa
KJIETKE. HJIK onks2
Tembr: NoeNe 5.1 —5.3. UK onk3s
4 Komnoxsrym OIIK-2
Paznen 6. IloBpexnenne MyTaruu - TIrcEMEeHHbI HIK onk 21
M TyTH  PeNApAMM | poppesienue orpoc HIIK ok 2.2
HYKICUHOBBIX KHCIOT B | yyieHOBBIX KHCIOT B HJIK onk23
OyKapHOTHYECKOH KJIETKE. MexaHH3MBI OITK-3
KJIETKE. peraparuy. Z%ﬁ oK 3.1
Temsr: NeNe 6.1 — 6.3 WK S
4 Konnoxsuym OIIK-2
Paspen 7. Ilytu pery- TTHCEMeHHbI MK onx 21
TSN 3KCIIpecCUu ompoc UK onk 2.2
TCHOB B SYKAPHOTH" | Perynsuus dKCIpeccHu MK onxc2
YECKUX  KJICTKaX M | regop B OIIK-3
OCHOBHBIE  TIPMHIMIIB | 5vyanyoTHyeckoit HIIK onk 31
SIUTCHUTHYECKUX KIIETKE. Zgﬁ OlK'3.2
IPOLIECCOB. OlK3.3
Tewmbr: NeNe 7.1 —7.4.
Pasnen 8. Moneky- | IIpumepsr 4 P;e(bepavT Hg,? k2
CTHBIN OIK 2.1
JSIPHO-OMOJIOTHYECKHE HUCIIOJIb30BAHUA HOKIAL UK onx 22
METOABI M TMOAXOABl B | COBPEMEHHBIEXMOIIEKYJT UK onk23
3KCIIEPUMEHTAIBHOI SIpPHO-OMOJIOTHYECKHE OIIK-3
OHOJIOTUH METOJI0B B HJIK onk3a
5yKapHOTHYECKOM IKCIIEPUMEHTAIBHOI HJIK onix 32
KIIETKIL. ouosoruu HJIK onx3.33
3YKapUOTHYECKOU
Tewmbr: NeNe 8.1 — 8.7. -

4.3.2. [lepeyeHb TeM (BOIIPOCOB), BLIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3y4YeHHEe CTYACeHTAMH

B paMKax caMocTosTe/bHoii padoTsl (CPC)

Ne i/ Tema 3ananue ®opmupyemasn NAK
KOMIIETEeHIIHs
1. Tema 8.1. Ilonmumepaznas | U3yuuTh  TeopeTHUEeCKHit OIIK-2 K onk 2.1
uennas peakius (ITLP). | Marepuan 1o Bompocam: OIIK-3 HJIK ok 2.2
«HOJ‘II/IMepEBHa}I LIeIHasg HJIK onx 23
peaxtus (I1LP): mpuaHImm, Z§§ OlK31
KOMIIOHEHTBI M TIPOIYKTHI IK Zzi ii
peakuyu. OCHOBHBIE 3Tarlbl '
" ux napameTphl.
PaznoBumgnoctn IIIIP wu




MPAKTHYICCKOC
IIPUMCHCHHUC)).

Tema 8.2. W3y4uTh  TEOpETHUECKHUin OIIK-2 HIIK onk 21
Cexsenuposanue JTHK MaTepual 110 BOIIpocaM: OIIK-3 K onk 22
o meroxy Canrepa «Cexsenupoanne JJHK 1o HJIK onk2.3
Metoxy CoHrepa: MPUHIIHAIIL, Zﬂf OlHK 3.1
KOMIIOHEHTBI M TIPOIYKTHI UK ons2
UK onkas
peaknuu.  Krnaccuueckas
cxema aHanm3a u
COBpPEMEHHasl peaIu3anusl.
OrpannueHus METOAA.
[ToaroToBuTh pedepar u
JIOKJIaJ IO TEME.
Tema 8.3 THK- W3yunte  TeopeTuueckui OIIK-2 UK onk21
HITPUXKOUPOBAHHE. MaTepHal 1Mo BOIpOocam: OIlK-3 UK onxa.2
«JTHK- HJIK onk 23
MITPUXKOANPOBAHME. HJIK ommcsa
UK onks2
Hcnons3oBaHue B
. HJIK onkas
TeHETUYECKON
UACHTU(QUKAIUN  BUAOB.
I'eneTnueckas 0a3a JaHHBIX
BOLD». IToaroroBuTh
pedepar u TOKJIaJ 110 TeEMe.
Tema 8.4 Metozpt W3yantes  TeopeTHuecKuit OIlIK-2 HJIK onk21
(parMeHTHOro aHaIH3a MaTepHa 1Mo BOIMpPOCam: OIlK-3 HJIK onx 2.2
JHK. «Meronel  (parMeHTHOTO HJIK onx23
amamm3a JHK u wux Zﬂg OlK3.1
IPaKTUYECKOE VIK oncs2
HJIK onkss
[IPUMEHEHHUE. JHK-
JAKTHIIOCKOIIHSD.
[oaroroButrs pedepar u
JIOKJIaJT TIO TEME.
Tema 8.5 Metozpt W3yunte  TeopeTHuecKui OIIK-2 HIIK onk 21
CEKBEHUPOBAHHS MaTepHal 110 BOIPOCaM: OIIK-3 K onx 2.2
HYKJIEHUHOBBIX KHUCJIOT «MeToapl CEKBEHUPOBAHMS HJIK onx2.3
HOBOT'O TTOKOJICHMS. HYKJIEHHOBBIX KHCIIOT HJIK omcsa
HJIK onks2
HOBOTO MOKOJICHHUSL.
HJIK onkas
OcHOBHBIE MOJXOJIBI:
MPEeUMYIIeCTBa u
orpaHuueHus. |'eHOMHbIe
OoubmmoTeKn " 170
noxydenuey. [loaAroToBUTh
pedepar u 10KJIaJ1 O TEME.
Tema 8.6 «IIpuHIMIIBL W3ydnte  TeopeTuuecKui OIIK-2 HIIK onk 21
PEKOMOMHAHTHBIX MaTtepual o BOMPOCaM: OIlK-3 K onx 22
TEXHOJIOT Ul «IIpuHIHATIBL HJIK onx2.3
PEKOMOMHAHTHBIX Zﬂlli OIK3.1
TEXHOJIOTH. PecTpuKTashL. K onrs.2
HIIK onk 33
Jluruposanue. BexkTopsbl
s knonuposanus JTHK.
Golden Gate u 6e3nmrasnoe
BUJIBI KIIOHUPOBAHUS».
[lonroroButh pedepar u
JIOKJIaJI IO TEME.
Tema 8.7 «/Ipyrue W3yunte  TeopeTuueckuit OIIK-2 HIIK onx 21
COBPEMEHHBIE MaTepHal 110 BOIPOCaM: OIIK-3 K onx 2.2
«pyrue COBPEMCHHBIC HJIK onk2.3

MOJIEKYJISIDHO-




OMOJIOTHYECKUE METOB) | MOJEKYJISIPHO- HIIK onxs1

OHOJIOTHMYECKHE METOIBI B HJIK onx 32
9KCIIEPUMEHTAIILHON UK onk3s
ouosorun

SYKAPUOTHICCKOM KICTKI».
[ToaroToBuTh pedepar u
JIOKJIaJ IO TEME.

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3alUU CAMOCTOSITEIbHOM PadOThI CTYIEeHTOB

CamocTtosTenbHas paboTa CTYIEHTOB SIBISIETCSl COCTaBHOW YacThi0 Y4eOHOro mpoiiecca H
IIpecieayeT CIEAYIOINE LENN:

* COBEpUICHCTBOBAHHWE HAaBBIKOB C€aMO0Opa3oBaTeIbHOW pabOThl Kak OCHOBHOTO IyTH
MOBBILICHUS YPOBHS 00pa30BaHUs;

* yriyOJieHne U paclIMpeHue 3HaHU 110 MpeMeTy.

JUis opraHuzanMM CaMOCTOSITENIbHOW paboThl Mo aucuuIiivHe «MosekyispHas Ouosorus
KIIETKH» HCIIONIB3YIOTCS CIIeaytome (hOpMbI CAaMOCTOATENBHOM yueOHO# padoThI:

* U3y4YeHME MaTepHaja, U3JI0KEHHOTO B JCKIUIX;

* U3YYEHHUE U aHAJIU3 PEKOMEHI0BAaHHOU JIUTEPaTyphl;

* CaMOCTOSITEJIbHBIN OMCK, U3YUEHHE U aHAINU3 JIUTEPATYpPhI 10 AUCLUILIMHE, HE YKa3aHHBIN B
CIIMCKE PEKOMEH0BAHHOM JINTEPATYPHI;

* CaMOCTOSITEIbHOE M3y4deHHE Y4eOHOro Marepuaja, HpedyCMOTpeHHoro paboueil
IIPOrpaMMOii, HO HE U3JI0KEHHOTO B JIEKIIUSX;

.

[TonroroBka K MpakTUYECKOMY 3aHSATUIO COCTOUT B TEOPETHUUECKOM MOArOTOBKE U BBIIIOJIHEHUN
IPAKTUYECKUX 3a/laHuil (pelleHne 3a/1a4, OTBEThI Ha BOIIPOCH! U T.1.):

* [OJrOTOBKA K OMPOCY;

* TOATrOTOBKA K KOJUIOKBUYMY;

* MOATrOTOBKa pedeparos;

* IOArOTOBKA YCTHBIX JOKJIAJOB;

* TOJrOTOBKA K TECTUPOBAHUIO (TIpU HAIUYMH).

Pexomenoayuu no noocomosxe peghepama

Peghepam — popma nrcbMeHHON pabOThI, KOTOPYIO PEKOMEHAYETCSI IPUMEHSTh IIPU OCBOCHHUH
BapUaTUBHBIX (MPOQHUIBHBIX) AUCLUILINH MpodeccuoHanbHoro mukia. [Ipencrapnser coboi kpaTtkoe
U3JI0’KEHUE COJIEPKaHUSI HAYUHBIX TPYJIOB, TUTEPATYPHI 110 ONPEIETICHHON TEME.

3ajaua TOATOTOBKM pedepaTa — 3aKpelnuTb 3HAHMS, IMOJyYCHHbIE TIpPU HU3YyUYEHHH
TEOPETUYECKOr0 Kypca, M TOJYyYUTh HAaBBIKH CAMOCTOSTEIBHOTO W3YYEHHUS MEXKIYHAPOIHBIX
MCTOYHHUKOB COBPEMEHHOM JINTEpaTyphbl Ha aHTIIMHCKOM si3bIke. Pedepar npeacrasiser coboil kpaTKuit
aHAJIMTUYECKUIT 0030p MUHUMYM OJHOIO HCCIIEIOBaHUS B 00JAacTH 3KCIIEPUMEHTAIbHOM Ouosiorun
KJIETKH C IPUMEHEHUEM MOJIEKYIISIpHO-OMOIOIMYEeCKHX METO/I0B aHanu3a. VccienoBanue, BoIOpaHHOE
U1 0030pa, JOJKHO OBITH ONMyOJMKOBAHO Ha aHTJIMIICKOM SI3bIKE B PELIEH3UPYEMbIX MEKTYHAPOIHBIX
U3JIaHUAX HE paHee, yeM 3a nocneanue 10 ner. CTyneHT caMocTOSTeNbHO BRIOMpaeT TeMy pedepara u
MIPOM3BOJUT IMOKMCK CTaThbH, MO KOTOpOW OyneT nenaTh aHAIUTUYECKUH 0030p, C HCIOJIb30BAHUEM
JOCTYIHBIX 0a3 JaHHBIX HAYYHOH JUTEpaTyphl U MOMCKOBBIX cucTeM. CTaThs U TeMa pedepaTa JOIKHA
ObITh 0J100peHa MpenojaBaTesieM AUCUMILIMHEL [Ipyu moarotoBke pedepara CTyACHT JOMOIHUTEIHHO
MOKET HCIOJb30BaTh YUeOHYIO, CIEIHUATbHYI0 W CIPABOYHYIO JIMTEpAaTypy, HAy4dHbIE CTaThbU B
POCCHUHCKMX M MEXIyHAapOIHBIX W3/aHusAX. Pedepar mpeacTaBisercss CTyIEHTOM Ha AJIEKTPOHHOM
HOCHUTEJIE U JOJDKEH COJEpPKaTh CIEAYIOIIME pa3/eibl: TUTYIbHBIA JIUCT, COAEp)KAHHUE, BBEICHHUE,
OCHOBHasl 4acCTh, 3aKJIOYEHHUE, CIIUCOK UCIOJIb30BAaHHOM JIUTEPAaTypbl. B OCHOBHOM 4acTH IPUBOIUTCSA
0030p UCMOJIB30BaHHBIX B OIMYOJIMKOBAHHOM HCCIIEZIOBAHUM METOJIOB U pe3ysbraToB. O0beM pedepata



noswkeH coctaBisATh 10 - 15 crpanui, HO He 6osee 20 cTpaHUI] MAITMHOMUCHOTO TeKcTa opmarta A4,
mpudTom Times New Roman kernem 14 gepes 1.5 unrepsana. Odopmienue pedepara Iporu3BOAUTCSI
COTJIACHO PEKOMEHJAIMIM y4eOHO-METOJUYECKON KOMHUCCHM OMOJIOTO-IOYBEHHOTO (haKyiIbTeTa
OI'bBOY BO «UI'Y» mis KypcoOBBIX M BBITYCKHBIX KBaTHU(UKAIIMOHHBIX paboT. Takke Jormyckaercs
odopmiienue pedepara B coorBerctBun ¢ [[OCT 7.32—2017, ycraHaBnuBarommm o0mme TpedoBaHus
K CTPYKTYp€ U IIpaBujiaM 0(pOpPMIICHHUS OTYETOB O HAYYHO-UCCIIEIOBATENLCKUX PaboTax.

Pexomenoayuu no noocomosxe ycmnoeo 0oxknaoa

3amuTa pedepara npousBoautTcs B ¢dopMe AokiIana (YCTHOTO BBICTYIUICHHS) CTYACHTAa Ha
MPAKTUYECKOM 3aHITUU Tepe]l ayAUTOpHeH, BKJIIOYAoUleid B ce0s CTYJSHTOB M NpenojaBaTels
TUCHUILTMHBL. JIOKIaa TOKEH COMPOBOXKIATHCS HAJIAIHBIM MPEICTaBICHUEM KPATKOTO COAEP KaHUS
pedepara B BHIE MpPE3CHTAIMH, BBITOJHEHHON C HCIOJB30BAHUEM KOMIBIOTEPHBIX MPOTPAMM.
PekoMenayercsi s MOATOTOBKHU IMPE3EHTAIMU MCIIONB30BaTh mporpammy Microsoft PowerPoint.
3anadeil 1okiazna B BUJE YCTHOTO BBICTYIIJIEHUS SIBJISETCS MOJTYYEHMs MEPBUYHBIX HAaBBIKOB HAYYHO-
UCCIIeIOBATENbCKON pabOThl, YMEHUI KPATKO U HAIJIAIHO MPECTABIATH PE3yJIbTaThl UCCIEAOBAHUS,
(bopmMHIpOBaHKE HABBIKOB U YMEHHI BEACHUS HAYIHOU AucKyccud. OLeHKa T0KIaa OCYIIEeCTBIISCTCS B
COOTBETCTBHE CO CIEIYIOUIMMH KPUTEPUSIMU: YETKOCTh M3JI0KEHUSI OCHOBHBIX 3JIEMEHTOB pedepara;
MIOHMMaHUE HU3y4aeMOil MpoOjeMbl M METOJOJIOTMM HAy4yHOTO HCCIIEOBAaHUS; YMEHUE BBIABIATH
CHJIbHBIE CTOPOHBI U HEJIOCTATKU M3JI0KEHHBIX B CTAThE TEOPUI U UCTIOIH30BAHHBIX METOJOIOTHYECKHIX
II0JIXO0JIOB; BJIaJIEHUE NPOPECCUOHANBHON TEPMUHOJIOTHEN; YMEHNE OTBEYATh HA BOIPOCHI Ay AUTOPHH.

Kpumepuu oyenxu peghepama

N3noxkeHHoe moHuMaHue pedepara Kak IEJIOCTHOTO aBTOPCKOTO TEKCTa OMPEICIieT KPUTSPUU
€ro OIEHKU: HOBHM3HA TEKCTa; CTEIEHb PACKPBITHS CYIIHOCTH BOMpOCa; COOMOIeHUs TpeOOBaHUN K
oopMIICHHUIO.

Hosusna mexcma: a) yMeHue paboTaTh C HCCICNOBAaHUSMHU, KPUTHUYECKOW IJUTEPATypOil,
CHUCTEMATHU3UPOBATh U CTPYKTYPUPOBATh MarepHal; 0) caMOCTOSATEIHHOCTh OLICHOK M CYXJICHHIA, B)
CTHJIEBOE €TMHCTBO TEKCTA.

Cmenenvb packpvimus CywHOCmMU B60NpOCA. a) COOTBETCTBHE IUIaHAa Teme pedepara; O)
COOTBETCTBHE COJIEpP)KaHUA TeMe U IaHy pedepara; B) MOJHOTA W TIIyOMHA 3HAHUW MO TeMe; T)
000CHOBAaHHOCTh CIIOCOOOB M METO/I0B padOThI C MATEPHAIOM; €) YMEHHE 0000111aTh, AeJIaTh BHIBOIHI,
COTIOCTABJIATH Pa3IMUHbIE TOUKH 3PEHHUS M0 OAHOMY BOMpocy (mpobieme).

Cobnooenue mpedosanuil K 0gopmieHuro. a) HACKOJBKO BEpHO O(OPMIICHBI CCHUIKA Ha
UCIIONIb3YEMYIO JINTEPATYpPy, CIUCOK JIUTEPATyphl; 0) OlleHKa IPAMOTHOCTH U KYJIbTYpPHI U3NI0KEHUS (B
T.4. opdorpaduueckoit, MyHKTYallMOHHOM, CTUIIMCTUYECKON KYJIbTYPHI), BIIaJIEHUE TEPMUHOJIOTHEH; B)
coburoieHre TpeboBaHM kK 00BEMY pedepara.

* Ouenka «omauynoy. TeMa MOTHOCTBIO PACKPHITa, IPOAHATH3UPOBAHO COBPEMEHHOE COCTOSIHUE
BOIIPOCA, MaTepHal H3JI0KEH JIOTUYHO, IOCIeIOBaTeNbHO, pedepar opOopMIICH B COOTBETCTBHU C
TEXHUYECKHMHU TPEOOBAHUSAMH, TPEABSBISIEMBIMHI K TAKOTO pojia paboTaM.

» OueHka «xopoutoy. Tema packpbITa, IPUBEICHO TOCTaTOYHOE KOJIMYECTBO MaTepHaa, HO IPH
TOM MaTepHal B HEJOCTATOYHOH CTENeHH MNpOAaHAIM3UPOBAH aBTOPOM, odopmieHue pedepara
COOTBETCTBYET TEXHUYECKHM TPEOOBAHUSM.

* OmeHka «yoogriemseopumenvHoy. TemMa  packpblTa IOBEPXHOCTHO, MaTepHal  He
MPOAHAM3UPOBAH, B 0POPMIICHIH UMEIOTCSI TEXHHUYECKHUE HEJOCTATKH.

* OueHKa «HeydosIemeopumenbHo» - TeMa HE DACKpBITAa, CKYAHBIH 00BEM MpPUBEICHHBIX
MaTepHaoB.



Kpumepuu oyenxu ycmuozo ookniaoa

OueHka yCTHOro JOKIJIAJa OCYILECTBIISIETCS B COOTBETCTBHE CO CIIEAYIOIIMMH KPUTEPUSIMHU:
YETKOCTh HM3JIOKEHHUS OCHOBHBIX OJJIEMEHTOB pedepaTa; MOHHMAHHE H3y4yaeMOH MpoOieMbl U
METOAOJOTUA HAYYHOTO MCCIIEOBAHUSA; YMEHHE BBIABIISTh CHJIbHBIE CTOPOHBI M HEAOCTATKH
U3JIO)KEHHBIX B CTaTb€ TEOPUH M HCIIOJIb30BAHHBIX METOJ0JIOIMUECKUX IOJXO/A0B; BIaJCHUE
npodeccnoHaNbHOM TEPMUHOJIOTHEN; YMEHUE OTBEYATh Ha BOIPOCHI Ay IUTOPHUH.

e OueHka «omauuno». B [OKIaze MOJHOCTBIO pPACKPhITA TeMa, IPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHHE BOIPOCA; CTYJCHT CBOOOIHO BIaJeeT MaTepHAIOM, M3JIaraeT e€ro JIOTHYHO,
HOCJIEIOBATENIBHO, IJAKOHUYHO, XOPOIIUM HayYHBIM S3bIKOM. J{OKJIa]] COMPOBOXKAAETCS IPE3CHTALHEH,
KOTOpast COCTaBJe€Ha C COONIOJIEHHEM OOUIMX TpeOoBaHUH O(OPMIICHHUS, COACPKUT CCBUIKH Ha
HpUBEJCHHBIC (OTO, PUCYHKH, CXeMBbI U T.1. [Ipu 0OCYKICHUH CTYICHT IEMOHCTPHPYET IIOHUMAaHUE
U3y4aeMol MNpoOJIeMbl W METOMOJIOTMH HAy4YHOI'O HCCIICIOBAaHMS, BIAJCHUE NPO(ecCHOHATBHON
TEPMUHOJIOTHEH U YMEHHE IPaMOTHO OTBEYATh HA BOIIPOCHI ayJAUTOPHUH.

* Ouenka «xoporio». Tema packpsitTa, MIPUBEACHO JOCTATOYHOE KOJMYECTBO MaTepHaja, HO
OpU 3TOM MaTepual B HEIOCTATOYHOW CTENCHM MPOAHAIM3MPOBAH aBTOpOM. MIMEIOTCs Helo4eThl B
oOpMIICHUM TIPE3CHTALMM WJIM TIPE3CHTAUS HE B IIOJIHOM CTENEHU COOTBETCTBYET OOIIUM
TpeOoBanusM. OTBETHl CTyJEHTAa HA BONPOCHl HE SBISIOTCA  HCYCPNBIBAIOIMMU U

APTYMCHTUPOBAHHBIMHU.
® OI_IGHKa «YAOBJICTBOPUTCIIBHO). Tema packpbiTa HC IIOJHOCTbKO, MATCpHUal HEC
[MpoaHaJIu3upoOBaH, CTYACHT IIOKAa3bIBACT IMOBCPXHOCTHBLIC 3HAHMUA. Hpe?;eHTaHI/ISI YaCTU4YHO

COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBaHusM. Ilpu oOcyxneHunm Jokiaga CTYIOEHT Jaer
HEINIPAaBUJIBHBIE WM UCYEPIBIBAIOIINE OTBETHI.

* OmeHka «HEYIOBIETBOPUTENBbHO». Tema He packpbiTa, NIPUBEACH CKYIHbIH 00BEM
MaTepuaia; mpe3eHTalus OTCYyTCTBYET WM HE COOTBETCTBYET TpeboBaHusaM. [Ipu oOcyxaeHuu gokiaaa
CTYJIEHT HE JAcT OTBETHI UM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 IlpuMepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBblie paboTbl He IPEyCMOTPEHbI YU€OHBIM IJIAHOM.

V. YYUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTLINHBI

a) mepeyYeHb JUTepPaTypsbl

1. Yenuos, FOpuit Cepreesuu. Bpenenue B kiaerounyto ouonoruto [Tekcr] : yueb. 1t yH-TOB,
oOyuatromuxcs no Hanpasi. 510600 "buonorusa" u 6uonornyeckum creu. / 0. C. YeHuos. - 4-e
u3M., epepad. u Jom., cTep. u3d. - M. : Anbsac, 2015. - 494 c. : un., 8 1. uB. ui. ; 22 cM. -
bubmmorp.: c. 487. - ISBN 978-5-91872-080-6 (30 5k3.).+

2. Konnues, Anekcannp Cepreesny. MonekynspHas ouonorus [Tekcer] : yueb. 1uist cTyn. By30B /
A. C. Konnues, I'. A. CeBacTbsiHOBA. - 2-¢ U3, Uctip. - M. : Akagemus, 2005. - 398 c. : wi. ; 21
cM. - bubmuorp.: c. 393-395. - ISBN 5-7695-1965-7 (59 7k3.).+

3. Yuncon, K. TlpuHummer u MeToasl OMOXMMHU M MOJEKYJISIPHOW OMOJOTHH [DJIEKTPOHHBIN
pecypc] / K. Yuncon, [Ix Yonkep. - 2-e uzn. - M : bunom. Jlabopatopus 3nanuit, 2015. - 855 c.
- (Meroas! B Guonorun). - Pexxum noctyna: ObC "UznatensctBo "Jlanp". - Heorpanuy. qocrym.
- ISBN 978-5-9963-2877-2.+

4. Pa3un, Cepreit BnagumupoBuy. XpoMaTuH: ynakoBaHHBIN TeHOM [DnekTpoHHBIH pecype] / C.
B. Pa3un, A. A. beictpuukuii. - Mocksa : Jlabopatopus 3Hanuii (panee "BMTHOM. JIaboparopust
sHanmit"), 2015. - 176 c., [8] n. wn. c., [8] m. un. : un. ; 22 cm. - Pexxum nmoctyma: ObC
"UznarensctBo "Jlanw". - Heorpanuu. goctymn. - ISBN 978-5-9963-2950-2.+



5. ®annep, Ixepansa M. MonekynspHast 6uonorus kinetku [Teker] : pykoBoACTBO uisi Bpaue /
. M. ®annep, . lwiac ; nep. ¢ anri. U. b. 36apckoro. - M. : bunowm, 2016. - 256 c. : . ; 26
cm. - Ilep. u3a. : Molecular Basis of Medical Gell Biology / G. M. Fuller. - Stamford, 1998. —
ISBN 978-5-9518-0436-5 (6 9k3.).+

0) nepuogUYecKHe U3TAHUS
B) CIIMCOK aBTOPCKHUX METOAUYECKUX pPa3padoTok

F) 0a3bl AAHHbIX, HH(l)OpMaIII/IOHHO-Cl'lpaBO'leIe H ITOUCKOBbIC CUCTEMbI

1. https://www.ncbi.nlm.nih.gov — Be6-caiit HanmroHamsHOro IeHTpa OMOTEXHOJOTHYCCKOM
unpopmanun CIHA (NCBI), xotopslii mpenoctaBisieT OeCIUIaTHBIA AOCTYH K Pa3IUYHBIM Oa3zam
JAHHBIX, BKJItOYas 0a3bl JAHHBIX, COJIEPIKAILME Pa3IMUHbIE TUIIbl TEHETHUECKUX JaHHBIX, 0a3bl JAHHBIX
aHHOTAMK MyOJIMKaIMi OMOMETUIIMHCKON W 0O0meOnOIIOTHYeCKO HANpaBICHHOCTH; COACPKUT
HOMYJISIPHBIE IPUIIOKEHUS U MHCTPYMEHThHI OMOMH(POPMALIMOHHOTO aHAIN3A.

2. https://lwww.ncbi.nlm.nih.gov/genbank/ — reHeruyeckas ©Oa3a maHHbIx GenBank
HammonansHoro menrpa OuotexHosornyeckord wuHpopmaruu CIHIA (NCBI), koropas comepkut
OOIIEOCTYTHYI0O AaHHOTHPOBAaHHYIO KOJUIGKLIMIO BCEX HYKJICOTHIHBIX IIOCIEAOBATEILHOCTEH
3aKOJMPOBAHHBIX B HUX MOCIIE0BATEIbHOCTENH OEIIKOB.

3. http://lwww.boldsystems.org - o6maunas maardpopma Ui XpaHEHHS W aHAIHM3a
reHetnueckux JaHHbiX 1o JIHK-mTpuxkonupoBanus, paspaboranHas LleHTpoM TreHOMUKH
ouopasnooOpazust  (Kanama). CocTOMT U3 4YeTBIpEX OCHOBHBIX MOJYJEH: TopTana JIaHHBIX,
obpazoBaTenpHOro noprana, peectpa BIN (nnentugukanmonnsie Homepa JJHK-mTpuxkoauposanus) u
MHCTPYMEHTApHs JUIs cOOpa M aHaju3a JaHHBIX.

4. http://lwww.ebi.ac.uk — BeG-caiir EBpomneiickoro uHcTHTyTa OHOMH(pOpMmarnku (EMBL-
EBI), xotopmlii mnpenocraBisieT OeCIUIaTHBIA JOCTYN K IONYJISPHBIM INPUWIOKEHUSIM IS
OMOMH(OPMALTMOHHOTO aHAIN3a HYKJIEOTHIHBIX U OEJIKOBBIX MOCIEI0BATEIbHOCTEN, TOMCKA JAaHHBIX C
MOITHBIMH BO3MOXKHOCTSIMU TIEPEKPECTHBIX CCBHIJIOK.

5. https://www.ebi.ac.uk/ena - Esponeiickuii apxuB nykneorunoB (ENA), apxuBHas
reHernyeckass 0a3a naHHbBIX EBpomneiickoro uHctutyta OnomHgopmatuku (EMBL-EBI), koropas
COJZIEP’KUT MCUEPIBIBAIONIYI0O HHPOPMALIMIO O TOCIEJOBATEIIbHOCTH HYKJICOTHIOB B MUpE, BKJIIOUYAs
JaHHBbIE O HEOOpPaOOTaHHBIX MOCIENIOBATENBHOCTIX, UHPOpPMAIHIO O cOOpkax M (PYHKIHMOHAJIbHBIE
aHHOTALIUU.

6. http://ensemblgenomes.org — Ensembl, coBMmecTHBIli HayuHbIi NpoekT EBpomeiickoro
uHcTUTyTa OMouHpopmatuk U MHctutyra CeHrepa, KOTOPBIH NpenoCTaBiIseT HWHTETPUPOBAHHBIN
JOCTYH K 0a3aM JJaHHBIX, KACAIOIIMXCS CTPOSHHSI TEHOMOB PA3JIMYHBIX OPTaHU3MOB.

7.  http://www.ddbj.nig.ac.jp/ — Snonckas 6a3a mganubsix JIHK DDBJ, kotopas comeput
MHPOPMAIMIO O HYKICOTHUAHBIX IOCIENIOBATEIHHOCTIX, OTHOCAIIMXCS K pa3IMYHBIM TE€HaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3erunas TexcroBas 6a3a naHHbx PubMed,
cojiepKaliasi [MTaThl, aHHOTAllUM U CCBUIKM Ha TOJHbIE TEKCThl IMyOJMKalUil OMOMETUIIMHCKON U
o0mieOrosiornueckoil HampasieHHOCTH HainnoHanbHOTO 1IeHTpa OMOTEXHOJOTrn4Yeckol MH(pOopManuu
CLIA (NCBI).

9. https://www.sciencedirect.com — 0a3a JaHHBIX aHIJION3BIYHOW HAYYHON TEPHOAUKU
ScienceDirect u3garensctBa Elsevier, mpemocrapiser OecrmIaTHBIM JOCTyl K aHHOTAIMAM BCeX
myOJMKaIui, coaepkamuxcs B 0ase, u k 0osee 1,2 MITH. TTOJTHBIX TEKCTOB CTATEH.

10. http://elibrary.ru/defaultx.asp - w©Hayuynas onekTpoHHas OWONMOTEKa, KPYMHEUIINH
pOCCHiiCKI MHPOPMAIIMOHHBINA MOPTANT B 00JaCTH HAayKH, TEXHOJIOTHH, MEIUIIMHBI U O00pa30BaHHUSA,
cojiep Kaluii pedeparsl U MOJTHBIE TEKCTHI HAYYHBIX CTaTel U MyOIMKaIui.

11. https://cyberleninka.ru — poccuiickas Hay4dHast 3JeKTpoHHas Onbnnoreka «KnudepJlennnkay.



12. https://www.researchgate.net — OecmiatHas couuanbHas cetb ResearchGate st
COTPY/ZIHUYECTBA YUEHBIX BCEX HAYYHBIX IUCIWIUIMH, BKIIOYACT TAaKWE CETEBBIC MPHUIIOKCHHS, KaK
CEeMaHTHYECKUH MOMCK, COBMECTHOE HCIIOJIb30BaHUE (ailioB, 0OMeH MyOIMKalUsAMHU, TEMAaTHIECKUE
(bOpYMBI, METOIOJIOTUYECKHE JUCKYCCHU U TaK JaJee.

13. http://molbiol.ru - HeiiTpanbHas pycCKOs3bIYHAS ~ TEPPUTOPHSL IS TEX, KTO
poeCCHOHATILHO CBSI3aH ¢ OMOJIOTHUEH M MOJICKYJISIPHOM OMOJIOTHEH.

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

15. Uudopmanmonnas cucrema «EnuHOEe OKHO JocTyma K 00pa30BaTelIbHBIM pPecypcamy»
(http://window.edu.ru)

16. DBC «IOPAWT». Ampec nocryma: https://www.biblio-online.ru/

17. Db U3nartenbckoro nmeHTpa «Akaaemus». Aapec nocryma: http://www.academia-moscow.ru

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

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

20. Coro3 00pa3zoBaTebHBIX CAUTOB - ECTECTBEHHBIE HAYKU

21. http://tusearch.blogspot.com - [Touck 35IEKTPOHHBIX KHUT, MyOarKanui, 3akoHoB, [OCToB
Ha calfTaxX HAYYHBIX JJICKTPOHHBIX OMOJIMOTEK.

22. Google Scholar —TTorckoBasi cicTema 10 Hay4YHOU JIUTEPATYPE.

23. Science Research Portal - Hayunas mnouckoBas cHCTeMa, OCYIIECTBISIOIIASL
MOJHOTEKCTOBBIN MOKMCK B JKypHaJlaX MHOIMX KPYITHBIX HAYYHBIX M3JaTeNIbCTB, TakuxX Kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u np. Uer crtaTbu U JOKYMEHTBI B OTKPBITBIX Hay4YHbIX
0aszax manubix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1 YueOHo-1a00paTopHOE 000py/I0BaHHE

s Aymuropus Ui IOPOBEAEHUS 3aHATUN JIEKIMOHHOTO THIA. AyauTopus o0opyloBaHa:
crenuaan3upoBaHHoN (yueOHoi) Mebenbio Ha 12 mocajoyHBIX MECT; 000py/IOBaHAa TEXHUYECKHUMHU
cpenctBamu obyuenus: [Ipoexkrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
marauTHast, Jlaboparopusi opran xumun - lllkad BeITSDKHON AD-221"- 2 mmr., Xumudeckuil mkad
(crennax) -1 mr., JlaBopaTOpHBIN CTON C BHIKATHBIMH TyMOaMH — 5 1IT., XOJOIUIBHUK «MUHCK» -
2mT., Anmapar aisi BEpTHKaIbHOTO 3JekTpodopesa — 1 mT., Bakyymuslit ucnapurtens PBO-64 — 1 m.,
Bonemerp BY-15 — 1 wr., [esunrerpatop YA-20 — 1 mrt., M3MepuTens MOHHBIX CONPOTHUBICHUN
(umnenanca) - 1 mr., McTtounuk mutanus s snektpodopesa "Onbpd" — 1 mr., Ocuumiorpad
yHUBepcaibHbI AByxayueBoi C-55 — 1 mt., Tepmocrar TC-80 — 1 mr., Hentpudyra MIIB-310 — 1,
Bechl aHanmtHaeckue HR-200 — 1 mr., Becsr mabopatopasie OHAUS — 2 mrT., peppakromerp NPD
454b2M — 1 wr., peppakromerp YPII — 1 wr., potosnekrpokanopumerp KF 77 — 1mr., nenrpudyra
naboparopras OIIK-8 — 1 mr., nenTpudyra mabdop-s, MeaquuH-s, HactobHas [[JIH 16 ¢ Mukpomporec-
HOW cucremoil ympaBn — 1 mmr., cnekrpoporomerp CD-2000, depmentep Minifors Speco
OakTepuanbHbIil — 1mT., TepMmoctat WB4MS BonHbIi /¢ iepememnnBanuem/ - 1 wr. repmoctar TC-1/80
CIIY — 1 mr., ciuyXamuMmu Ajis MpeacTaBieHHus yuyeOHOM MH(popMaunuu OOJbIION ayAMTOPUHU IO
JTUCLUTUTUHE «MomnekynspHas  OMOJOTHS  KJIETKWY. y4eOHO-HAIJSIAHBIMA ~ TIOCOOUSIMHU,
o0ecreYnBaOIUMH TEMAaTHYECKUE WILTIOCTPAIMHU [0 TUCIUILTHHE «MoeKynspHast OnoIoTUs KIETKI:
Mpe3eHTalMH B KOJIMYECTBE S5 MIT.

e Aymutopus Ul IPOBEACHUS 3aHATUH NMPAKTHYECKOro THUIA. AynuTopHs o0OpyaoBaHa:
CrienuaIn3upoBaHHoN (yueOHoi) mMebenbio Ha 12 mocaloyHBIX MeECT; 000pyJOoBaHA TEXHUYECKUMHU
cpenctBamu obyuenus: [Ipoekrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHasi MenoBasi,
marauTHast, Jlaboparopusi opran xumun - Illkad BeITSDKHONH AD-221"- 2 mmit., Xumudeckuil mkad
(cremnax) -1 mr., JlaBopaTOpHBIN CTON C BHIKATHBIMH TyMOamMH — 5 IIT., XOJOIUIBHUK «MUHCK» -
2mT., Anmapar s BEpTHKaIIBHOTO 3JeKkTpodopesa — 1 mT., Bakyymuslit ucnapurtens PBO-64 — 1 mT.,
Bonemerp BY-15 — 1 wr., [desunrerpatop YA-20 — 1 mt., M3MepuTens MOHHBIX CONPOTHUBICHUN



(ummnemanca) - 1 mr., Mcroynuk murtanHus i snektpodopesa "Onpd" — 1 mr., Ocummnorpad
yHUBEpcalnbHbIN nByXsrydeBoit C-55 — 1 mit., Tepmocrar TC-80 — 1 mr., learpudyra K-24 — 1 mr.,
Hentpudyra MIIB-310 — 1 mr. coyx)amumu Ui IpeAcCTaBIeHUsT yaeOHOH nHbopManmu O0JIbIIOH
ayTUTOPUH MO AUCHUIITNHE «MoJeKynsapHas OUOIOTHsl KIETKI.

*  KowmmbproTepHsiii knacc (ydeOHas ayauToOpusi) Ui TPYIIOBBIX W WHAMBHIYAJIbHBIX
KOHCYJIbTAIlMi, TeKYIIEero KOHTPOJIS U MPOMEXYTOUHOM aTTecTalliy, OpraHu3aliil caMOCTOATEIbHON
paboTel. Aynuropus oO0OpyIOBaHA: CHEIHATU3UPOBAHHON (y4eOHOI) mebenpio Ha 20 MOCaTOYHBIX
MECT, JOCKOW MeJOBOIi; 00OopynoBaHa TEXHUYECKUMHU cpeacTBamMu oOyueHus: CHCTEMHBIN OJI0K
PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemusiii 6mokAthlon 2 X2 250, Monutop BenQ
G252HDA — 8 mit.; Cuctemnsrii 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOI0K
IRU T2105P — 2 mr.; Cucremnsiii 610k Pentium G3250, Morutop BenQG955 — 1 mT.; CucreMHbIit
osok Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremnusiii 610k Pentium G3250, Monutop
Samsung T200 HD — 1 mr.; Cucremusriii 6ok Pentium G3250, Mouutop Samsung T190N — 1 mmir.;
Cucremnsrii 610k Pentium G3250, Monutop Samsung 740N — 1 mr.; ITpoekTop BenQ MX503; sxpan
ScreenVtdiaEcot. C HeorpanMueHHBIM JOCTYNOM K ceTH MHTepHeT m olecrmeyeHHeM J0CTyna B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aIUH.

» Ilomemenuss i XpaHeHHS H  NPOMUIAKTUYECKOTO  OOCIY)KMBaHUS  yd4eOHOTO
obOopynoBanusi. Aynutopusi 000pyZ0oBaHa: CIEMUATU3UPOBAHHON MeOenbio Ha 8 MOCa0UYHbIX MECT;
BerrsokHol mikad — 1mr., Jlamunapasiid mkad — 2 mt., Tepmoctat TC-80 — 2 mr., JIaGopaTopHBIii cTo
MeTaimuieckuii — 3 mrt., JIabopaTopHBI CTON ¢ PE3NHOBOW MOBEPXHOCTHIO — 2 MIT., XOJOIUIBHUK
«ATna"T» — lmt. Mukpockon MOHOKYJspHBIN — 8 T, Mukpockon "buonam"-1 wr., Ctepunuzarop
napoBoi BK-75 IIT "T3MOM" — lur., [Tunerka aBromatuueckas Jlennumner 0,5-10 m"-1 mr., [lunetka-
noszarop"-1 mTt., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [Ipoekrop Osepxen"-1 mrT.,
[Ipoektop View Sonic"-1 mr., IIpoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 m., IIpuntep
Brother -1 mr., [IpunTtep Canon -1 mT.

6.2. IlporpaMmmHoe obecnieueHue

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). JTorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptaeiid Russian Edition. 250-499. ®opyc
KonTpaxt Ne04-114-16 ot 14n056ps 2016r KES. Cuer NePCI(3-000147 u AKT ot 23H0s10ps 20161
JIni.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
JIunensuu Microsoft 41059241.

Office 365 mpodeccronanbHplii TWIIOC uIs ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunuyeckue 1 JIeKTPOHHbIE CPeICTBA
[Ipe3enTanuu no BceM TemMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA
Jns ocBoenust aucuuiuinHbl «ModekynsipHas OUONIOTHs KIETKU» MPUMEHSIIOTCS CIeAyIOIIHe
o0pa3oBaTenbHbIE TEXHOIOTUU:
1. HUnpopmayuonnas nexyusa. Jlekuus — 3TO CKaToe U3IOKEHUE OCHOBHBIX HAyYHBIX
¢dakToB, uTO ABNAETCS 0a30i AN aHAIM3a PACCYKICHHM, OIEHOK.
2. Jlexyus-euzyanuzayus. B XoJe JIEKIINU CTYIEHT MPEOOPa30BBIBAET YCTHYIO U THCHMEHHYIO
uHbOpMaLMI0O B BU3YalbHYIO (OpMy, BBIJIENSAS MPU ITOM Haubojee 3HAYMMBIE U CYLIECTBEHHBIE



asieMeHThI. Ha JeKImu uCronp3yroTes CXeMbl, pUCYHKH, YEPTEKH, CIAiAbI-TIPE3EHTALINH, K TIOATOTOBKE
KOTOpBIX TMpHBIEKatOTcs oOyuatouuecs.. [IpoBeneHue €KUM NPOBOAUTCA B BHIE CBA3HOIO
Pa3BEepHYTOr0 KOMMEHTUPOBAHUS MOATOTOBJIEHHBIX HATJISIHBIX TIOCOOHIA.

3. Ilpobnemnas nexyusa. B xone npoOaeMHOMN JIEKIIMKU 3HAHUS BBOISTCS KaK «HEU3BECTHOEY,
KOTOpO€ HEOO0XOIUMO «OTKPBIThY». [IpoOieMHast JIeKIusi HAYMHACTCA C BOIPOCOB, C IMOCTAHOBKH
po0JIeMbl, KOTOPYIO B XOJ€ M3JI0XKEHHUS MaTepuaia HeoOXoaumo pemuTh. [Ipu 3TomM BblABUTaeMas
npobiemMa He UMEEeT OJJHOTHUITHOTO PELICHUS, TOTOBOI CXeMBbI HET. J|aHHBIN THII JIGKIIUU CTPOUTCS TAKUM
o0pa3oM, 4TO [EATEIbHOCTh CTYACHTa IO €€ YCBOCHHIO MPUOJIMKACTCS K IOMCKOBOH,
MCCIIEIOBATENBCKON. B X0/1€ IeKIIMK MPOUCXOANT AUAJIOT MPETo1aBaTels U CTYICHTOB.

4. Jlexyusa-6eceoa. Ilpenmonaraer HEMOCPEJACTBEHHbI KOHTAaKT MpEernojaBares C
aynuropueil. IlpeumyiiecTBo JieKIMU-O0ecebl COCTOMT B TOM, YTO OHA II03BOJIAET MPUBIIEKATh
BHHUMaHUE CTYACHTOB K HauOoyiee BaXHBIM BOIPOCAM TEMbI, OIpPENesaTh COJEpKaHue U TEeMI
M3JI0KEHUsI Y4eOHOTro MaTrepHasa ¢ y4eToM OCOOCHHOCTEH CTY/IEHTOB.

5. Jlexyua c pazbopom koumkpemmuou cumyayuu. B Xone JeKIMM KOHKpPETHAs CHUTyalus
U3JaraeTcsd YCTHO WM B BHUJE KpaTKoro auaduibMa, BUaeo3anucd U T. N. CTyIEHThI COBMECTHO
aHAIM3UPYIOT U 00CYKJIAI0T MPEICTaBICHHBIN MaTepHuall.

6. [lpakmuueckue 3aHamus — 3TO 3aHATHUE, IPOBOJIUMOE IO PYKOBOJICTBOM IPEIOaBATENIS B
y4eOHOW ayIUTOpUH, HAMpPABICHHOE Ha YIIyOJieHUE HAYYHO-TEOPETHYECKHX 3HAaHUN U OBJaJICHHE
OIIpeIeICHHBIMU METOJAMH CAMOCTOSITEIbHON paboThl, KOTOpoe (OPMHUPYET MPAKTHUYECKUE YMEHUSI.
Opnoit U3 QopM MPAKTUUYECKUX 3aHATUH B BY3€ SIBISETCS CEMHUHAP.

7. Konnokeuymsi — BU y4eOHOTO 3aHATHS, TPOBOJUMOTIO C IIEJBI0 TIPOBEPKU M OLIEHUBAHHS
3HaHUW ydamuxcs. KoJUIOKkBHYM MOXKET MpOBOAUTHCS B (QopMe HMHAMBHUIYaIbHON Oecemsl
MPEeroIaBaTelisi Co CTYIEHTOM MJIM KaK MacCOBBIH orpoc. B xofe rpynmoBoro o0CyXaeHHsI CTYIEHTHI
y4aTcsi BBICKA3bIBaTh CBOIO TOUKY 3PEHUS IO OINPEAENEHHOMY BOIPOCY, 3alUINaTh CBOE MHEHHE,
MIPUMEHSS 3HAHUS, TIOJTyYEHHBIE Ha 3aHATHIX 110 IpeAMETY. B X0/1e KOJUIOKBHYyMa TaKkKe MPOBEPSIOTCS
pedepatsl, Ipyrue nucbMeHHbIe paboThl CTYJEHTOB, TPOBOAMUTCS 3aC/IyIIMBAHNUE JOKIIAIOB.

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

9. Jlucmanyuonmsie obpazosamenvhbie MexHON02UU. [Ton JTUCTAaHIIMOHHBIMU
00pa3oBaTENbHBIMU TEXHOJIOTUAMU TOHUMAIOTCS O00pa30BaTeNbHBIE TEXHOJOTHMH, peallu3yeMble B
OCHOBHOM C TMpHUMEHEHHEeM HWH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [lpu ocBoeHuu
IUCIUTUTAHBI «MOJIEKyIIsipHast OHOJIOTHS KJISTKHY HCIIOB3YIOTCS CIIEIYIONNE TEXHOIOTHH:

* Kelicosas mexHono2usi — (opMa JAUCTAHIIMOHHOTO OOy4YeHMs, OCHOBaHHas Ha
MPEOCTaBICHUN  OOyJaromuMcs WHGOPMAIMOHHBIX ~ 00pa3oBaTeNbHBIX PECYpPCOB B BHIE
CIELUAIN3UPOBAHHBIX HAOOPOB Y4eOHO-METOAMYECKHX KOMILJIEKCOB C MCIOJIb30BAaHMEM Pa3IMUHBIX
BUJIOB HOCUTeNel nHpopMaiuu (Keicos);

*  UHMepHem-mexHOoI02uUs — CTI0CO0 TMCTAaHLMOHHOMN Nepeadn nHpopMaluy, OCHOBAHHBIN Ha
WCTIOJB30BAaHUU TJOOATBHBIX M JIOKAJBHBIX KOMIIBIOTEPHBIX CETeH UIsi oOecredeHus: JocTymna
o0yyaromuxcs K “H(OpMaIlMOHHBIM 00pa30BaTeNbHBIM pecypcaM U Ui OPMHUPOBAHUS COBOKYITHOCTH
METOAMYECKUX, OPTaHU3AIMOHHBIX, TEXHHYECKUX M MTPOrPAMMHBIX CPEACTB PEeaTH3alliH U YIPaBICHUS
y4eOHBIM MpPOIECCOM HE3aBUCUMO OT MecTa HaxOoXJAeHus ero cyOobekToB. Mcnomab3yercs
OopasoBarenbHblii moptan UT'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VI TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIA

Ouyenounvle mamepuanst 01 6X00H020 KOHMPOA
BX0HOT0 KOHTPOJIS AJIsl JTAHHOW AUCUUILIAHBI HE IPEYCMOTPEHO.

Ouenounvie mamepuanvl mexKyuie2o0 KOHMpPoOna
OueHouHble  MaTepuanbl  TEKYIIEro  KOHTpods QopMmupytrorcs B cooTBeTcTBuu ¢ JIHA
YHUBEPCUTETA.
B pamkax nucuuminssl « MoneKyssipHas OHOJIOTUsl KJIETKW» MCIONb3YIOTCs cleayrouue hopMbl



TCKYINETO KOHTPOJI.

*  KOJUIOKBHYM,;

® HUCHbMEHHBIN onpoc;

*  pedepar;

d YCTHLIﬁ JOKJIand,

*  KOHTPOJIb CAMOCTOSITEIILHON pabOTHI.

DoHJ OLIECHOYHBIX CPEJICTB BKIIOYACT.

(cm. 1.

*  IIepeueHb BOIPOCOB U 3alaHUM JJI TEKYILEr0 KOHTPOJIS,

*  IIEpPEeYeHb TEM K KOJUIOKBUYMAaM,;

*  mepeveHb TeM pedepaToB M YCTHBIX JOKIAJI0B;

*  IepedeHb BOIPOCOB Il camocTosTenbHoro uzyuenus (CPC).

HasHaueHne OlleHOYHBIX CPENICTB: BBIABUTH chopmupoBanHOCTh KommneTeHui OITK-2, OITK-3
[11). CTyneHTbI, HE BBITOJIHUBINNE TPEOOBAHHS TEKYIIETO KOHTPOJISI HJTH ITOJyYHBIIHE HTOTOBYIO

OLCHKY TCKYH_IGI;'I YCIIEBAEMOCTU «HE YIAOBJICTBOPUTCIBHO», CUHUTACTCd HMMCHOIIHNM TCEKYIYIO

3aJ0JIKCHHOCTD. O6yt1a}oumec;1, HMCHOIIUEC 3aJI0JIZKCHHOCTHU, JOJIKHBI JIMKBUAWUPOBATH UX HC IIO3HCC,

4€M 34 HCACIIIO A0 Hadallia HpOMeH(YTOQHOﬁ aTTcCTallu.

N
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10.
11.
12.

13.
14.

15.
16.

17.

18.

Ilepeuenv 6onpocos u 3a0anutl 01 mekywe2o KOHmMpOois

Onpenenenue xu3Hu. OTINUNS KUBBIX CUCTEM OT HEXUBBIX. KieTouynas teopusi.
Knaccudukanus knetounsix GopM KU3HU: KJIACCHYECKUE U COBPEMEHHBIE ITPEJICTABICHHS.
CBolicTBa HYKJIEMHOBBIX KHUCJIOT Kak nojauMmepoB. CocTaB, CTpOCHHE M BUJbl HYKJIEHMHOBBIX
KHUCIIOT. 5’ ¥ 3’ KOHIIBI.

VYposuu ynakosku saepHoit JTHK B sykapuoTnueckux kineTkax. XpoMaTHH U €r0 BUJIBIL.
I'MCTOHBI M HETUCTOHOBBIE OEJIKM XpoMaTHHA. THUIbl KOBAJIEHTHBIX MOAU(UKALUN IMCTOHOB U
uX (QyHKIIMOHAJIbHAS POJIb.

Tunbl MeTadasHbIX XpOMOCOM M UX Mop¢oioruueckue ocooeHHocTH. IloHsaTHe o Kapuorune.
XPpOMOCOMHBIE YUCIIa U HAOOPbl XpOMOCOM. MOHOIUIONHOE U TaIlJIOUTHOE YUCIIa XPOMOCOM.
I'enom sykapuor. Koaupyromuye u HEKOAUPYIOIIUE 3JIEMEHTHI TEHOMOB dYKapHOT.

OCHOBHBIE THUIIOTE3bl MPOUCXOXKACHUS T'€HOB. ['oMonoruuHpie reHpl. OpTOJIOrH U Napajory.
IIceBnoreHsl.

MoOubHbIE TEHETUYECKUE DTIEMEHTBI U UX THIIBI.

Ocunouble Buabl PHK sykapuot: unpopmannonnslie n Hekoaupyromue PHK.

[lenTpanpHas 10rMa MOJIEKYJIIPHOW OMOJIOTHH: KIIACCUYECKHE U COBPEMEHHBIE NPEICTABICHUS.
Monekynspueie mMexann3msl perumkanuu J{HK. OcHoBHbIE 3Tambl M yd4acTHUKH INpoliecca.
JAHK-3aBucumsie JJHK-nmonuMepassl 1 1X CBOMCTBA.

YKOpOUEHHE TEIOMEPHBIX YY4ACTKOB XPOMOCOM B PE3YJIBTATE PEIIMKALIMH.

[IpencraBuTh cxemaTHuecKoe H300paK€HUE TPAHCKPUOMPYEeMON 4YacTH OesIOK-KOJUPYIOIINX
T€HOB U MOJIOXKEHHE PETYJISATOPHBIX 3JIEMEHTOB OTHOCUTENbHO Hee. O003HAYUTh OCHOBHBIE
AJIEMEHThl Ha CXeMe: IOJOKEHUE TOYKU Hayajla TPaHCKPUIIIUH, IPOMOTOp, Ookc XorHecca,
KOPOBBIH POMOTOP, PHXAHCEPHI U cailiieHcepbl. O003HAUYNTH MPUOIU3UTEIbHBIE KOOPAMHATHI
OCHOBHBIX JJIEMEHTOB CXEMBI.

Hanpasnenus “upstream” u “downstream” B CTPOCHHUHU HYKJIEHHOBBIX KHCIIOT.

Bbokc Xornecca u ero KOHCEHCYCHAs MOCJIEI0BATEILHOCTh, BAPHAOEIHHOCTD. J[J151 KakKuX reHOB
XapaKTepeH.

OcHOBHBbIE 3Tarbl MHUIIMALWK TPAHCKPHUIIIIMK T€HOB, TpaHckpubupyembix PHK-nonmumepasoii 11
u coaepxxaiux TATA box B mpoMOTOpHOM perHoOHE.

[Ipoueccunr MPHK y sykapuoT. AnbTepHAaTUBHBIN CITaliCUHT, TpaHCc-cIutaiicuur. CTpyKTypa
3penoit MPHK sykapuor.



19. I'enetnueckuii kox U ero cpoiicTBa. CTaHAAPTHBI M aJbTepHATHBHBIE BapHaHTHL. Pamku
cuuTbiBaHMA. [Ipennodrenre KoOg0HOB.

20. MonekynsipHble MEXaHWU3Mbl TpaHcasImuu. OCHOBHBIE ATallbl U MEXaHU3MBI TPAHCIALUU Yy
JYKapuOT. AJbTEPHATUBHBIE «CTAPT» U «CTOM»-KOJIOHBI.

21. TlnaBnenune JIHK. Temneparypa mnaBnenus [JJHK. OcHoBHBIE TapaMeTphl Cpebl, BIUSIONINE HA
TeMIlepaTypy IIaBICHUSI.

22. O0mue NpUHLIMITEI TOJTMMEPa3HOH 1enHoi peakuuu. HykinenHnoBbie kucnotel-cyocTpatst TTLIP.
Bosmosxno mu nposenenue [P ¢ PHK u mouemy? x/IHK kak cy6crpar TTLP.

23. Bugpl monmuMmepa3 W UX CBOKMCTBA: NMPHUOIM3UTENIbHAS CKOPOCTh PabOTHI, MPOLIECCHBHOCTD,
TOYHOCTb, BUJbl KATAJIUTUYECKHX AaKTHUBHOCTEH, OCOOCHHOCTH KOHIIOB CHHTE3MPOBAHHBIX
¢parmentos JIHK.

24. Ocuosneble dtansl [I1P. TemneparypHbie 1 BpeMEHHBIC YCIOBHUS KaKI0To M3 ATamoB. Pacyer
BPEMEHM DJIOHTallu¥, OT KaKMX YCIOBMHM 3aBUCUT Bpemsl sijoHrauuu. OmnpezneneHue
TEeMIIEpaTypbl OT’)KUra IPaiMEPOB U OT KAKUX OCHOBHBIX [1APaMETPOB 3TO 3aBUCHT.

25. Hapucosars cxemy 3 nukiioB [P ayis moxensHOU 1ienu ogHouenodednon kJHK:

5’ TTTTTTTTTTTTTTTATGCTGTACTGGCCTTAGTCCTGGGTCTGGATATTGGTATCTATGTACTATA 3’

Mo/enbHbIE TpaliMephl: IPAMOi: 5’ GTACTGG 3’ ; OOPATHBIMN: 5’ AGATACC 3’

Hepequb mem K KOJLlOKeuymam

[lepeueHs TeM K KOJJIOKBUYMaM TipuBesieH B Tabnure 4.3.1.

Ilepeuens mem peghepamog u ycmmuvix 00K1A008 (OPUEHMUPOBOYHDBILL)

1. Mmuoroo6pa3sue pub031UMOB U UX (PYHKIHU B dYKAPUOTHUUECKUX KIIETKAX.

2. Pomp PHK-permmmkammm B sykapuormuecknx kietkax u PHK-3aBucumbie PHK-
MIOJINMEPA3Bbl.

3. OOpatHast TpaHCKpUIIUS B J3yKapuoTtudeckux kinerkax u PHK-3aBucumeie JIHK-
MIOJINMEPA3BI.

4. Tenomepasza: CTpyKTypa, IPUHLHUI pabOTHI U PYHKIIMOHAIbHAS POJIb B KJIETKaX.
Temomepsl XpOMOCOM U MX POJIb B POJOJKUTENBHOCTD JKU3HU U IIPOLECCAX CTAPEHUS.
Ponpb GenkoB 1menTepuHOBOro KOMIUIEKCA B MOAJIEPKaHUU AJIMHBI TEIOMED.
PHK-unTepdepeniys u ee posib B peryssiiiMi SKCIPECCUN T€HOB 3yKapHoT.
TpurnekcHble CTPYKTYpbl HyKJIEHHOBBIX KHCIIOT U UX POJIb B 3YKaPHOTUYECKUX KIIETKAX.
MexaHHu3MBl PETYJISALIUN YKCIIPECCUU TEHOB B DYKapUOTHYECKHX KJIETKaX.

10 [TonuMepa3Has 1enHas peakius U ee MPaKTHUYeCKoe NPUMEHEHUE B dKCIIEPUMEHTAIbHOMN
OMOJIOTUH PYKapHOT.

11. CexBenupoBanue JIHK mno wmerogy CaHrepa u ero npakTHUECKOE IPUMEHEHHE B
HKCHEPUMEHTATBHOM OMOIOrUH HYKapHOT.

12. Meronbl CEKBEHHPOBAaHUS HOBOTO TIOKOJCHUS W WX TPAKTHYECKOE TNPUMECHEHUE B
HKCHEPUMEHTATBHON OMOJIOTUH DYKApPUOT.

13. Metoasl noaroroBku oubaunorex JJHK.

14. PexoMOMHAHTHBIE TEXHOJOTMM U MX MPAKTUYECKOE NMPUMEHEHUE B JKCIIEPUMEHTAIHHON
OMOJIOTUH PYKAPHOT.

15. Jlpyrue coBpeMEHHbIE MOJIEKYISIPHO-OMOIIOTHYECKHE METOABl B AKCIEPUMEHTAIbHOM
OMOJIOTHH PYKAPUOTHIECKOUN KIIETKHU.

©CoNo O
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Ouenouubte mamepuaiivl ons npome.ucymoqnoﬁ ammecmavyuu

®dopma MPOMEKYTOYHOM aTTeCTalMH - IK3amen. Cuctema oneHok: natubamibHas. OC 3Toro Tumna
JOJDKHBI BBISIBIISITH CTCTICHh OCBOCHUS TEOPETHYECKHX 3HAHMW Kak 0a3zy s (QOopMHUpOBaHUS
KOMITICTCHIIMH, YMEHHUS WX TMPUMEHATb B CHTYallUsX, MOJCIUPYIOIHMX MPOodheCcCHOHATBHYIO
JeSTeNIbHOCTD, a Takxke chopmupoBanHocTs Komnerennuu OITK-2, OTIK-3, 3asBneHnsix B . 111

K sk3ameHy J0IMyCKarOTCs CTYJIEHTHI, BHIIIOJHUBIIKME B TIOJHOM O0BbEME ayJIUTOPHYIO HarpysKy,
CaMOCTOSITENILHYIO paboTy, YCIEITHO CAABIIME BCE MPEIyCMOTPEHHBIE (POPMBI TEKYIIETO KOHTPOJIS.
CtyaeHTbl, HWMEIOUME 3aJ0HKEHHOCTh IO TEKYIIEMYy KOHTPOJIO, JOJIKHBI BBITIOJHUTH BCE
00s13aTeNbHBIC BUJBI ACSITEILHOCTH TO y4eOHOMY IUIaHy, M TOJIBKO 3aTeM JOIMYCKAIOTCS K Cjaadye
AK3aMeHa. DK3aMEH MPOBOAMUTCS B (OpME YCTHOTO coOeceI0BaHuUs.

OrnieHKa OTBETa OCYIIECTBISIETCA B COOTBETCTBUE CO CIEAYIOIIMMH KPUTEPUSMHU: MOJTHOTA OTBETA
Ha BOITPOCHI IK3aMEHAITMOHHOTO OWJIeTa, CTENIEHb BIAJACHUS MAaTEPHAIOM, U3JI0)KEHHOTO B OCHOBHBIX U
JOTIOJTHUTEIBHBIX UCTOUHHUKAX JINTEPATYPhl, CTEIICHb BJIaJICHUS MPOGECCHOHATBHOM TEPMUHOIOTHEN 1
MMOHATUHHBIM anapaToM JUCHUTIINHBI, TTOJHOTA OTBETOB Ha JOIOJHUTEIBHBIC BOIIPOCHI.

IlpumepHwiii cnucok 80npocos8 K IK3AMEHY

1. OcHOBHBIE OTIMYHS JKMBBIX CHCTEM OT HEXMBBIX. Kiaccumueckue IMMOCTYJIAThI KJIETOYHOMH
TCOpHUHU U COBPECMCHHBIC ITPCACTABICHU.

2. Pa3znooOpasue popm xu3aM Ha 3emiie. Hekierounsie GopMbl )KU3HH.

3. Knaccudukanus kieTouHbIX (OpPM KU3HU: KIACCHUYECKHE W COBPEMEHHBIC TPEICTABIICHUS.
JIByx- 1 TpEXTOMEHHAsl CUCTEMBbI OMOJIOTHYECKON KiIaccuUKaIUH.

4. HykJIeMHOBBIC KUCIIOTHI ¥ X BUbl. CBOCTBA HYKJIIEMHOBBIX KHCJIOT KaK MoinMepoB. [IpaBuiia
Yapradda.
5. COCTaB, CTPOCHUC U BUABI HYKJIICUHOBBIX KHCJIOT. qDYHKIII/II/I HYKJIICMHOBBIX KHUCJIOT B KJICTKAaX.

6. CrpoeHre W BUIBI HYKJICOTHIOB. Hykiieo3uapl. A30THCTBIE OCHOBaHUS. 5° W 3’-KOHIIBI B
CTPOE€HHUHU HYKJIEMHOBBIX KHUCIOT. MHHOpHBIE HYKJI€O3HJBl B COCTABE MNPUPOAHBIX HYKIEHHOBBIX
KHCJIOT.

1. HpI/IHHI/IH KOMINVICMCHTAPHOCTU B OpraHu3alli HYKJICUHOBBIX KHUCIIOT, q)yHKHI/IOHa.TII)HI)Ie
T'pYIIIBI a30TUCTBIX OCHOBaHHﬁ, Y49acCTBYrOIue B O6pa3OBaHI/II/I BOJOPOJHBIX CBsI3€H.

8. KomrmuieMeHTapHbIe Mapbl a30THCTHIX OCHOBAaHU# MK (HOPMUPOBAHKH BTOPHUHON CTPYKTYPHI
HYKJICHHOBBIX KHCJIOT U MEKMOJICKYJISIPHBIX B3aumoaeicTBusaX. Kanonnueckue YorcoH-KpukoBckue
nmapsl OCHOBaHHH M HEOJHO3HAYHOE criapuBanue (BoOyssiusi) ocHoBauwuii (Wobble base pairs).

9. Opranmzanus JIHK B knetke. YpoBHu ynakosku siiepHoit JIHK B sykapuoTHueckux KieTkax.
XpOMaTHH: €ro COCTaB U TUIIbI B 3aBUCUMOCTH OT CTEIIEHH €T0 YIAaKOBKHU.

10. T'uctonsbl. THITEI KOBAJIGHTHBIX MOIU(DHUKAIMI THCTOHOB U MX (DYHKIIMOHABLHAS POk, [loHsTHE
0 THCTOHOBOM KOJI€E.

11. HeructoHoBBIe OENKH XpOMaTHHA U UX POJIb.

12. Tumnbl MeTaa3HbIX XpPOMOCOM U UX MOp(hosioruueckrue 0co0eHHOCTH. CTPYKTYPHBIE 371€MEHTHI
MeTadaszHbIX XpoMocoM. BTopuunble nepeTsukku, cnyTHUKH, SAT-XpoMOCOMBI.

13. Opranm3anus TEIUIOMEPHBIX YYaCTKOB XPOMOCOM. bBeNKM IIeNTepHHOBOTO KOMIUIEKCA.
QDyHKIUU TETOMED.

14. TlousTtue o KapHuOTHIIC. XpOMOCOMHBIe qyucia " Ha60pBI XpOMOCOM. MoHomIougHoe M
rarmIonaHoC Yrucjia XpoMOCOM: PA3HECCHHUC TTOHSTHH.

15. TlonsiTHEe 0 TeHOME PYKapUOT. Paznuuus B pa3Mepe TEHOMOB Y Pa3HBIX TPYIIT DyKapHOT.



16. Omnenka pazmepoB renoma. 3HaueHne C u CX. Ilonsitue o cOopke, KOHTUTax M ckadoiiax.
JlnmHa reHoma, 30J10TOH MyTh Kak Mepa ainuHbl TeHoMa (Golden Path Length).

17. Kogupylomue # HEKOJMPYIOIIME D3JEMEHTHl TEHOMOB DJYKapHOT: pa3HooOpasue W
(byHKIMOHATBHAS POJIb.

18. IlonsTHE reHa, OCHOBHBIE THIIOTE3bI MPOMCXOXKACHUS TeHOB. ['oMonoruyneie relsl. OpTosnoru
u napanoru. [IceBorensl.

19. Tpauckpuntom. OcHoBHbIe BUABI PHK sykapuot: nadopmanronnsie PHK u Hexkoaupyromme
PHK.

20. LentpanpHas JorMa MOJIGKYJISAPHOH  OWOJIOTMM:  KJIIACCHYECKHE U  COBPEMCHHBIC
IPEACTaBICHHUS.

21. Permukamus JIHK. IlomykoHcepBaTHBHBIM MeXaHW3M CHHTe3a. OCHOBHBIC 3Talbl U OCIIKH-
YYACTHHKH Iporiecca. PerInKoH, peruimkaTuBHAas BUJIKa, Ofi.

22. JIHK-3aBucumsie JIHK-monmmepassl u ux cpoiictBa. Hampasnenue padotst JJHK monmmepas:
TUTIBI JEPMEHTATUBHON aKTUBHOCTH Y OaKTEPHAIILHBIX U SyKapUOTUYECKUX noaumepa3. Heooxoaumere
ycnoBus s padotsl JJTHK-nonmmepas.

23. OcHoBHbIe dTanbl perumkanun. Otnnans cuate3a JJHK Ha muaupyroield u oTCTaronei nemnsx.
[Ipaiimepsl. @parmenTsl OKa3aku U UX JTUTUPOBAHUE.

24. YKopoueHUE TEJIOMEPHBIX YYaCTKOB XPOMOCOM B pe3yibTaTe pPEIIUKALUU y JYKApHOT.
Tenomepasa.

25. Tpanckpunmusi y dyKapuoT. MOJIKYISIPHBIC MEXaHW3MbI, OCHOBHBIC JITAllbl M YYaCTHUKH
rpouecca.

26. IlonsaTHe 0 TMPOMOTOPE M KOPOBOM IPOMOTOpE Y ASyKapuoT. bokc XorHecca M MOTHBBI
WHUIUAIIY TPAHCKPHITIINH.

27. OcHOBHBIE (DAKTOPBI TPAHCKPUIIMKA Y DJYKApUOT. 3aKpPHITBIA M OTKPHITBIA KOMIUIEKC.
OCHOBHbBIE OTJIMYMS UHULMALUY TPAHCKPUIILIMK Yy OaKTepUil U HyKapuoT.

28. JIHK-3aBucumbie PHK-mmonumepassl U UX CBOMCTBA, HANpaBiieHWE paOOThI. Y CIIOBUS PaOOTHI
PHK-nomumepasz: cxoactBa u  pasimmuuss ¢ JHK-monumepasamu. MexaHu3Mbl  T€pMUHALIUU
TPAHCKPUIILIMH Y TIPO- ¥ IYKApHOT.

29. Ilponeccunr MPHK y sykapuot: MonexkynasipHble MEXaHU3Mbl U OCHOBHBIE dTambl. CUTHAIBI
nonuanaeHunupoBanus. [lonarue o pudbozumax. CruialicoCOMBI.

30. MexaHU3MBI CIUIAaHiCHHTA, ATbTEPHATUBHBIN CITAMCHHT, TPAHC-CIUTAHCHHT.

31. Crpyxkrypa 3penoit MPHK sykapuot. [Tonoxenne «ctapT» U «CTOIm» KOJAOHOB B 3penoil MPHK.

32. T'enerndeckuii koa M ero cpoiictBa. OTKIOHEHHUS OT CTaHJAAPTHOTO TEHETHYECKOTO KOja.
IIpeamnoureHre KOJOHOB.

33. HanpaBnenue cuuthiBanus reHerndeckoil nudopmaruu ¢ PHK. Pamku cuntbiBanus, yucio
BO3MOXHBIX paMoOK cuuTbiBaHus st nocienoBarenbHoctedl JIHK u PHK. OtkpsiTas pamka
CUUTBHIBAHUS.

34. TpaHciauus: MOJIEKYJISIpHbIE MEXaHU3Mbl U OCHOBHBIE 3Tanbl. CTpyKTypa pub0COM, OCHOBHBIE
OTINYUSI OAKTEPHATIBHBIX U 3YKapHOTUYECKUX PUOOCOM. AJIbTEpPHATUBHBIE «CTAPT» U «CTOM»-KOJOHBI.

35. OOpaTHasi TpaHCKPHIIIHS W €€ pealn3aius B dyKapruoTudeckux kierkax. PHK-3aBucuMmebie
JIHK-nonumepasbl 1 ©X MHOT0oOpasue.

36. IlonATue 0 peTpOTPaHCIIO30HAX U MEXAHU3M UX Pa3MHOXKEHHUS.
37. Temomepasbl: HOHSATHE, POJIb B KJIETKaxX, IPUHLIUI pabOTHI.

38. Permukanus PHK u ee peanuzanus B kierkax. PHK-3aBucumbie PHK monumepassl. Ponb
Mpouecca y 3yKapuor.

39. CuHTE3 MOJIMIIENTHIOB ¢ Ucmonb3oBanuem MaTpuirsl JIHK in vitro.

40. Tlospexnaenne JIHK. DHIOreHHBIC M 3K30TeHHBIC MPUYHHBI ToBpexaeHns JJHK. Mexanu3msr



penapanun JIHK. Pemapanus JJHK ¢ momouipro MEXaHW3MOB IOMOJIOTMUHOM M HErOMOJIOTMYHOMN
pPEKOMOWHAIINH.

41. Ilytu perynasiuiuu 3KCIPECCUU TE€HOB B YKAPUOTUUYECKUX KIIETKAaX.

42. PerymsiuMs SKCIIpECCMM T'€HOB Ha YpOBHE TpaHCKpunuuu. Lluc- u TpaHCperyiasTopHble
3JIEMEHTHI. PerynaropHsie TpaHCKPUIIIIMOHHBIN (akTOpbl. HCYISTOPEI.

43. MetunupoBanue JIHK u ero ponb B perymsiuu 3KCIPECCUU TE€HOB M SIUTCHETHYECKUX
mpoueccax.

44, Perynsmus sxcripeccuu reHoB Ha ypoBHe PHK. PHK-untepdepennus.

45. Tlonumepasznast nenHas peakius. Omnpenenenue. [lpuniun. OcHOBHBIE KOMIOHEHTHI H
MPOAYKTHl peakiuu. TepMocTaOuinbHbIC TMoONMMepa3bl. (OCHOBHBIC JTambl W HMX [apaMeTphl.
TemmepaTypa oT)Kkura mpaiiMepoB U Bpems doHTauu. HykienHoBbie KUciaoTel — cyocTpatsl mist TTLP.
kJIHK. Buapr ITLP. ITLP ¢ ropssuum crapTom.

46. CexksenupoBanue JJHK mo merony Canrepa. [lpunnun metona. Kitaccudeckas cxema aHanmsa
1 coBpeMeHHas peanu3zanusi. OCHOBHbIE KOMIIOHEHTHI M MMPOIYKTHI peakiuu. OrpaHnyeHusi METo/a.

47. NHK-mTpuxkoaupoBanue. Mcnoib3oBaHne B TeHETHYSCKON MACHTH(UKAIIMN BUIOB.

48. Meroasl (QparmentHoro anamuza JIHK wu wmx mnpakrudeckoe mnpumenenue. JIHK-
JAKTUIIOCKOITHSL.

49. Metoapl CEKBEHUPOBAHUS HOBOTO TIOKOJIeHHI. OCHOBHBIC MOAXObI. [ eHOMHBIC OMOIMOTEKH
U UX IOJy4YEHHUE.

50. IIpuHIUIIBI peKOMOWHAHTHBIX TeXHOJIOTHH. PecTpukTasbl m ux Buabl. Tumnbl koH1oB JITHK.
JlurupoBanue. Bekroper mias kinonupoBanus JIHK. Ilomste o Golden Gate ximonupoBanuw,
0e3IMra3Hoe KJIOHHPOBaHUE.

Pazpaboramk:
y 3 "
A r_f’ C~<—" nouent Ilporononosa M.B.

(TIOUITHUCH)

[Tporpamma coctasneHa B coorBercTBuM ¢ TpedoBanusMu GI'OC BO no nanpasienuto 06.05.01
«buonnxenepus nu 6MoMHPOPMaTUKAY.
ITporpamma paccmMoTpeHa Ha 3acelaHuM Kadeapsl GU3NKO-XUMHUECKOW OHOJIOTUHU, OMOMH)KEHEPUH U
ononndpopmaruxu 17.04.2024 r. mporokon Ne 15.

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @a‘_?&aﬁ
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