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I. HEJIb U 3AJIAYU TUCIHHUTIJINHBI
Ieap qucuuminabl: GOPMUPOBAHNE COBPEMEHHBIX MPEICTAaBICHUN 00 OCHOBHBIX NMPHHLIUIAX U
MeTolaxX OWOWMHKEHEPHH, DJKCIEPUMEHTATHPHOTO M IPAKTUYECKOTO BOIUIOIMICHHUS HMCKYCCTBEHHO
CO3JaHHBIX OMOCHCTEM.
3agaun:

® PacCMOTPETh COBPEMEHHOE COCTOSIHHE U TIEPCIIEKTUBBI Pa3BUTHS OMOMHIKEHEPHH,

L] I/I3y‘-II/ITb OCHOBHBIC HpI/IHL[I/IHBI, MCTOAbI 6I/IOI/IH)KeHepI/II/I U 9THUYCCKUC Hp06HeMBI nu BOHpOCBI
OuoJIOrNYecKoil 0E30MacHOCTH, CBSA3aHHBIX C JAaHHBIM HAINPaBJICHHEM MCCIIEOBAaHUN U
MPAKTUYECKUM HCII0JIb30BAHUEM;

® Hay4uTh YMEHHUIO CAMOCTOSATEIHHOTO MOWMCKAa W aHanu3a WH()OPMAIUU, UCIIOJIIb30BAHUIO €€ B
MpoIiecce HAyYHO-TIPAKTHIECKOM eI TEIIbHOCTH

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Mucuunnuna b1.B.8 «buonnxenepus» SBIAE€TCS TUCHUILUIMHON dacTh, (opMupyeMmon
y4acTHUKaMU OOpa30BaTENIbHBIX OTHOIIEGHWH Y4eOHOro IlaHa TMOATOTOBKH OakajaaBpoB IO
nanpasienuto 06.03.01 buomorus m wu3ydaercs B 6-M cemecTpe TOcie OCBOCHHS 0a30BBIX
OMOJIOTMYECKHUX JAUCHHUTUIMH.

2.2. JIns w3ydeHHs NaHHOW y4eOHON IUCIMIUIMHBI HEOOXOAMMO IPEIBAPUTEIIEHOE OCBOCHHUE
CTYICHTaMU CIEAYIOIIUX €CTECTBEHHBIX NUCHUIUIMH. «XUMUs», «O0mas ouonorusy, «Llutomorusy,
«buoxumusy, «PU3NKO-XUMUIECKIE METOIBI B Ouosoruny, «['enernkay, «COBpeMEHHBIC MPOOIEMBI
KJIETOYHOU OMOJIOTHUN», KOTOPBIE ABISAIOTCA (DYHAAMEHTOM JJISl €€ YCBOCHHS.

2.3. OcBoenue yqe6HOI71 JUCIUTUINHBI «BHOWHXEHEpHs» HEOOXOIUMO JJIsi OCBOCHHUS JUCIUILINH:
((EHOTCXHOHOFHH)), «I"eHOMHBIE ¥ TOCTT¢HOMHBIE TCXHOJIOTHUN, «COBpCMCHHLlC 6I/IOMCI[I/IHI/IHCKI/IG TEXHOJIOI'um»
Y BBITIOJIHEHUST HAYYHO-HUCCIIeI0BATENECKOM paboThl, BRITYCKHON KBaTH(UKAIIIOHHONW PaOOTHI.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

ITponiecc ocBOEHMS AUCLUILIMHBI HAllpaBjeH Ha (JOpMUPOBAHUE KOMITETCHIUN (KOMIIETEHIINN)
B cooTBeTcTBUU ¢ ®PI'OC BO u OII BO no nannomy Hanpassenuto noarotroku 06.03.01 «buonorus»,
npodpmib «PU3NKO-XUMHYECKast OMOJIOTUs U OMOTEXHOIOTUS»:

[1K-2: Crioco6eH UCIoib30BaTh COBPEMEHHbIE METOIbI U 3KCILTyaTHPOBATh MPO(ecCHOHATBHOE
000py/10BaHUE /JIs1 BHIIOJHEHUS SKCIIEPUMEHTAIbHBIX UCCIEA0BAHNUN B 00J1aCTH (U3UKO-XUMUYECKON
Ouosioruu, OMOTEXHOJOTHH, OMOMH(POPMATUKM M CMEXKHBIX IUCLHUIUIMH; a TaKXe OIpeaesIeHUs
OMoJIOTMUeCKO 0€30MaCHOCTH MPOAYKIIMH OMOTEXHOJIOTHYECKUX M OMOMEIUIIMHCKUX TPOU3BOJICTB
KOHTPOJISI OKPYXKAIOLIEH cpeibl U DKOJIOTHYECKOr0 MOHUTOPHHT A

[1K-3: Cioco0eH aHamM3upOBaTh HAYYHO-TEXHIUUECKYI0 HH()OPMAITHIO; TPUMEHSTH Ha TPAKTHKE
IOPUHIUIBI  COCTAaBJIEHHS OTYETHOCTH O pe3ylbTaTax HCCIEIOBaHMM, MeToJbl 00paboTKU
AKCIIEPUMEHTAJIbHBIX JaHHBIX, HOPMATHUBHBIE TOKYMEHTHI, ONpPEAEIAIONINE OpraHU3alli0 U TEXHUKY
0e301acHOCTH padoT, CBSI3aHHBIX C UCCIIEOBAHUEM U MCIIOJIb30BAaHHEM KHUBBIX CUCTEM; OCYLIECTBIATh
BbIOOP (hOpPM M METOJOB OXpaHbl U UCHOJIb30BAaHUS PE3yJIbTaTOB MHTEJUIEKTYaJIbHOU JESATENIbHOCTH B
npogeccuoHaIbHON 00J1acTH

IlepeyeHb NIaHNUPYEMBbIX Pe3yJbTATOB 00y4YeHHS MO IMCUUIJIMHE, COOTHECEHHBbIX €
HHAMKATOPAMHU AOCTUKEHHUSI KOMIIETCHIM I

Komnerenuus NHaukaTopbl KOMIETEH M Pe3yabTaThl 00yUeHUS
IIK-2 UK k21 3HaTh: (dbyHIaMeHTaIbHBIE OCHOBBI
CrnocobeH  HCIOJIb30BaTh | 3HAET IpaBujia U MPUHIUIIBI pa6OTLI 6I/IOI/IH)KGH€pI/II/I, OCHOBHBEIC HalpaBJICHUA,
COBPEMCHHBIC MCTOJAbI U HpI/I60p0B nu 060py,Z[OBaHI/I$I, IOoAXO0bI, 0a3oBbIE METOAbI U 060py)10}3aH1/Ie
OKCILTYaTUPOBATH q)yHHaMGHTaHLHLIC 1 MIPUKIIAJHBIC aCIICKThI YMmerh: JACMOHCTPUPOBATL U II€PEAaBaATH
HpO(i)CCCI/IOHaJ'H:HOC (1)PI31/IKO'XI/IMI/I‘1€CKI/IX, 6I/IOXI/IMI/I‘I€CKI/IX, 3HaHUA (o] (l)yHZ[aMCHTaHLHLIX OCHOBax




00opynoBaHue JUISE
BBITIOJTHEHHS
IKCTIEPUMEHTAIBHBIX
WCCIIEIOBaHUKA B O0JIACTH
(hU3UKO-XUMHYECKON

OHOJIOTHH,

OMOTEXHOJIOTHH,
OuonHpOpMaTUKH u
CMEKHBIX JUCLUILIMH, a
TaKKe OTpe/IeTICHUS
OHOJIOTHYECKOM

6e30MacHOCTH MPOAYKIMH
OMOTEXHOJOTUYECKHX U

MOJICKYJIAPHO-TCHCTUYCCKUX,
UMMYHOJIOTHYCCKUX, 6I/IOTCXHOJ'IOFI/I‘ICCKI/IX,

6I/IOI/IH)KeHepI/II/I u NPUMCHSATH 0a3oBEIC

MCTOONKH 6I/IOI/IH)KCHCpI/II/I;

OMOWHKCHEPHBIX, ONOMH(POPMAITTOHHBIX Baagern: HaBBIKAMH  JIGMOHCTpPallid |
METOJIOB UCCIICIOBAHUS JKUBBIX CHCTEM, mepeadyd  3HAHWUK O  (yHAaMEHTaJIbHBIX
KOHTPOJIS KAUeCTBA CHIPHSI, MPOTYKIIHIH, OCHOBaX OMOMH)KCHEPHH W 0a30BBIX METOIHK
MIPOIIECCOB OMOTEXHOJIOTHYECKUX 1 TUTs BBIMIOIHEHUST  DKCIEPUMEHTAIBHBIX
OMOMETUITMHCKUX MIPON3BOJICTB HCCIICIOBAHMNA B 00JIACTH OMOMH)KEHEPHHL.
UK ka2 3HaTh: TEOPETUUECKHE OCHOBBI
YMeeT ucnonb30BaTh B MPOPECCHOHATIBHON | OMOWHXKEHEpHUH, KYJIbTUBUPOBAHHUS
JICSITeIBHOCTY COBPEMEHHBIS OHOOOBEKTOB, TCHETHYECKOTO
9KCICPUMCHTAIBHBIC METO/IBI aHATH32a KOHCTPYUPOBAHUS;

OMOJIOrMYeCKH aKTUBHBIX BEIIECTB,
CTPYKTYpbI U QYHKINHU OHOTIOIMMEDPOB,

YMerh: JACMOHCTPUPOBATH 3HAHUSA
UCIIOJIb30BaHUS B HpO(i)eCCHOHaHLHOﬁ

OGMOMEINITMHCKIX KyJIbTUBUPOBAHUS U OLICHKU COCTOSIHUS JeATeIbHOCTH METOI0B OMOMHKEHEPUH U
NPOM3BOJACTB  KOHTPOJIS | KHUBBIX OOBEKTOB, TCHETHIECKOTO TEHETHIECKOT0 KOHCTPYHUPOBAHHUS,
OKpYXKalOIIeH Cpelbl MW | KOHCTPYMPOBAHUS, CO3JAHUS MOJIEKY/IApHO- | Biiajgern:  0asoi,  HeoOxomumoit st
3KOJIOTHYECKOTO OHoJIOrMUeCcKNX 0a3 JaHHBIX; METOIBI U mpoBeAeHUST paboT ¢ OWooOBEeKTaMH W
MOHHTOPHHTIA TTOPSAOK KOHTPOJIA KadecTBA PO TyKIHN CO3JJAHUIO TEHETHIECKUX KOHCTPYKIIIH
OMOTEXHOIOTHUECKUX U OMOMETUIIMHCKAX
TIPOMU3BOJICTB, OKPYKAIOIIEH Cpeabl 1
9KOJIOTHYECKOTO MOHUTOPHHIA, METOBI
MaTeMaTH4ecKOi 00pabOTKH IMITUPUUECKUX
pe3yIbTaToOB
UK nx23 3HAThb! 3JIEMEHTapHbIE [IPUHLIMIIBL
Bnaneer HaBbIkKaMK IPO(ECCHOHAIBHOTO IUITAHUPOBAHUS U IPOBEICHUS HCCIEI0BAHUMN
MBIIIUICHUS, IPOBEICHUS HAYUHBIX 0 CO3/IaHHI0 OMOUH)KEHEPHBIX 0OBEKTOB;
HCCIIeIOBAHUM, MCIIBITAaHHUA, 0TOOpa P00, YMeTh: TONB30BaThCA TEOPETHIECKOH Oa3oif
TIOJIEBBIX 1 JTAOOPATOPHBIX AHATU30B, HEOOXOAMMOHN [UIl TIpOBeNeHHA paboT To
HCTIONIB30BAaHMA COBPEMEHHOTO OHMONH)XCHEPHH;
000pyIOBAHUS AJISI HCCIIEIOBAHUS Baagerb:  0a3oBBIMH  TIPENCTaBICHHAMH
MaKpOMOJICKYJI, aHAJIN3a KHBBIX CHCTEM, HCTIONB30BaHU 00OpYIOBaHMS AJSI aHAIN3a
MOJIEKYJIIPHO-ONOTOTHYECKHIX JTaHHBIX, KHBBIX CHCTEM M CO3JaHUS OMOMH)XEHEPHBIX
CO37aHNs OMOUHKEHEPHBIX 00BEKTOB, 00BEKTOB.
onpezeneHus: OMOIOTHYECKON 6€30MacHOCTH
OMOTEXHOJIOTUUECKOI U OMOMETUIIMHCKOM
MIPOYKIUH
I1K-3: WK k3.1 3HaTh: CYIIECTBYIOUIUE MPUHIUIBI BEACHHUS
CriocobeH aHanmM3upoBaTh | 3HACT MNPHHLUMIBI  BEAEHHS O>KYpPHAJIOB | KYPHAJOB BBIIOJIHEHHBIX paboT mpu pabdote ¢
HayYHO-TEXHUYECKYIO BBIMIOJIHEHHBIX ~ PabOT, COXpaHEHHs U | OMOOOBEKTaMH U CO3JaHHI0 TE€HETHYECKHX
nH(pOpMaLHIo; MPUMEHATH | KaTaJOTH3aLUH 00pasIoB, METOJIbl | KOHCTPYKIHH;

Ha TMPAKTHUKEC HTPUHIHIIBL
COCTaBJICHHA OTYCTHOCTHU O

pesyabTaTax
UCCIICIOBAHUI, ~ METOHBI
06paboTku
IKCTIEPUMEHTAIILHBIX
JIAHHBIX, HOPMaTHBHbIE
JIOKYMEHTBI,
olpeeNsomue
OpPraHM3alfi0 U TEXHHKY
Oe3omacHOCTH pabor,
CBSI3aHHBIX c
UccieI0BaHuEM u
UCIIOJIb30BAaHUEM  YKHMBBIX
CHCTEM; OCYIIECTBIISTH

BEIOOp (opM W MeETOIOB
OXpaHBI M HCIIOJIE30BaHHS
pe3yabTaToOB
HHTEJJIEKTYaJIbHOU
JIeSITETTHHOCTH B
npodeccnoHaTbHOMI
obmact

00pabOTKH IKCIEPUMEHTAIBHBIX JTaHHBIX,
OLICHKH JIOCTOBEPHOCTH M  3HAYMMOCTH
MONYYCHHBIX ~ PE3YJIbTAaTOB, OQOPMIICHHS
OTYETHOCTU U TIPEACTABIEHUS PE3YJHTATOB
HCCJIEIOBAHUN

YMeTh: UCHIONB30BaTh MOITYYEHHBIE 3HAHUS B
HAyYHO - WCCIICAOBATENBCKOW padoTe W
MPaKTUUYECKUX LENSIX;

Baagern: HaBBIKAMH odopmieHUs
OTYCTHOCTU U Hpe,Z[CTaBJ'IeHI/ISI peSyHLTaTOB
HCCJIEIOBAHUM.

UK k3.2

YMeeT BbIICIATh U CHCTEMATH3UPOBATh
OCHOBHBIC UJICH B HAYYHBIX TEKCTaX;
KPUTUYECKH OLICHUBATH HH(POPMAIIHUIO,
HCII0JIb30BaTh METO/IBI CTATUCTHYECKOTO
OILICHUBAHWS, HOPMaTHUBHBIC JTOKYMEHTBI,
OTIPEISIISIONIIE OPTAHU3AINIO U TEXHUKY
0e30macHOCTH PadoT MPH MPOBEACHUN
HCCIICIOBAHUIA, a TAKXKE M0 PUMEHEHHIO
06M000BEKTOB B Pa3INYHBIX cepax
XO3SIMCTBEHHOM JICATCIIHHOCTY

3HaTh: OCHOBHBIC METOMBI, CIOCOOBI U
CpeJlICTBa MOyUeHUs], XpaHEeHHUs], TepepadoTKH
uHpOpPMAIIMK, HOPMATUBHBIC JIOKYMEHTHI,
OTIPE/ICNISAIONINE OPTaHU3alUI0 W TEXHUKY

Oe30macHOCTH  pabOT TpPH  MPOBEACHUHU
HCCIICIOBAHUI U IPIMEHEHUIO OMO000BEKTOB,;
VYMerh: BBACHATH W CUCTEMATU3UPOBATh
OCHOBHBIE HJEM B HAy4YHbIX TEKCTax;
KPUTHYECKHU OIICHUBATh HHPOPMALHIO,
MIPUMEHATHh TpaBWa TEXHUKH Oe30MIaCHOCTH
npu MPOBEICHUH OMOMHKEHEPHBIX
HUCCIIEIOBaHHUM

BJ'la}]eTI): HaBbBIKAMH HpI/IMeHeHI/IH Ha

MPAaKTHUKEe OCHOBHBIX TEPMHHOB M TOHSTHH,
HMEIOLIMX OTHOLICHHWE K OHOMHXKEHEpUH W
CpeIcTB aHamM3a OGuonornueckon
nHdpopmanuu.




HJIK k3.3

Biageet HaBBIKAMU OLICHKU PE3YJILTATOB
JeATEIFHOCTH 10 PELICHHIO
HCCIIEIOBATENNBCKHUX U MPAKTUYSCKUX 3a1a4;
HaBBIKaMH COCTABJICHHS HAyYHBIX 0030pOB,
pedepaToB, npe3eHTaIuii, bndnuorpadun
10 TEMaTHKE HayYHbIX UCCIICIOBAHHI,
BBICTYIUICHHH HA HAYYHO-IIPAKTHYECKUX
KoH(pepeHIHUsX, BbIOOpa GopM 1 MeTo0B
IIPaBOBOM OXpaHbI PE3yJIbTaTOB
HHTEIJICKTYaJIbHOU IESTENbHOCTH,
UCTIONIB3YEMBIX JJIsl BEACHHS
KOHKYPEHTOCIIOCOOHOM AesATeIbHOCTH B
mpo¢ecCHOHAIBHOI 00TacTn
nHpOPMAIINH;

3HaTh: TEOpPETHUUECKYIO 0a3y, HEOOXOAUMYIO
JUTSL TIPOBEJIEHUST pabOT 10 OMOWHKECHEPUU U
obnacTu NPUMEHEHHS HPOIYKTOB
OMOMHKCHEPHH;

YMeTh: 1eMOHCTPUPOBATE NIPEACTABICHHUS O
BO3MOXKHBIX IIYTSX PELICHHS COBPEMEHHBIX
po6ieM OMOMH)KEHEPHUH,

Biragernb: HaBBIKAMH COCTABJICHHS
pedeparoB, npezeHTanuii, 6ubdnmorpaduu mno
TeMaTHKe HayYHBIX HCCIICAOBaHUI.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TMCHUIIMHBI COCTAaBJIsIeT 3 3aUeTHBIX eqnHuIbI, 108 yaca, B ToM yunciie 26 yaca Ha IK3aMeH.

W3 Hux peanusyercs ¢ MCIOJIb30BAHHEM AJIEKTPOHHOIO OOYyUYEHHS U AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TeXHONOrH He MeHee 20% 4yacoB OT
ayTUTOPHOM paboTHI

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Cozlep)lca}me AUCHUILIMHBI, CTPYKTYPHPOBAHHO€ IO TEMaM, ¢ YKas3aHMEM BHI0OB y‘leﬁHbIX 3aHSATHII U OTBEIEHHOI0 HAa HHUX
KOJIN4YeCTBA aKaAeMHUYICCKHUX YaC0B

Ne Pasznes nucuIJIMHLI/ TEMa Buapl yueOHo# paboThI, ®opMa TeKylIero
®
n/H $ | BKJIOYas CAMOCTOSTENBHYIO paboTy 00Y4arOmuXcs , | KOHTPOIsI
= E MIPAKTUIECKYIO MTOJATOTOBKY M TPYIOEMKOCTh ycneBaemMocTu/
g3 (B yacax) Dopma
(] o
o g NPOMEKYTOYHOMH
=2, KonTaktHas pabora mpemogaBaTesis ¢ =
= 2 aTrecTanu
=S 00yJaromuMucs =
2 2w < (mo cemecTpam)
S & =
Q = ]
2 S = S )
5 z 2 £ | Jlexuus Cemunap/ Koucyabranus 28
g = == IpakTHueckoe, .
2| o = S &
8 9 g S JadopaTopHoe 8 =
= a 3aHsTHE/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. Beenenue. CoBpeMeHHbIE TPOOIEMBI U v .
CTHBIHX OIIPOC, AOKJIad-
METOJIbI OMOMHKEHEPUU 6| 45 2 2 0,5 poc, AoKan
Ipe3eHTaluna
YcTHBIN onpoc, JOKJIIaI-
2 Tema 2. I'eneTnueckas HHKEHEpUs 6| 13 6 6 1 poc, loktan
MpE3EHTAIUS
3 Tema 3. benkoBas u  merabonuueckas Vermi
CTHBIN OPOC, JOKIa/I-
WHXCHEPUS 6| 85 4 4 0,5 Poc, 10K
MpE3EHTAIUS




YeTHbli omnpoc, JoKIa-

Tewma 4. UrxeHepHast SH3UMOJIOTHI 8,5 0,5
Tpe3eHTaus
Tema 5. KiierouHast unxxenepust 13 1 VCTHBI OMpPOC, HOKTAI-
Mpe3eHTaLUs
Tema 6. buonnxenepus pacTeHUN YCTHBIH o1poc, A0KIa-
9 1 Hpe3eHTAIsA
Tema 7. buonHxeHepust >)kUBOTHBIX 9 1 VCTHBIH OMpPOC, HOKTAI-
Mpe3eHTaLUs
Tema 8. OcHOBHbIE TPHUHIMUIIBI TKAHEBOM
WH)XXCHCPHH 45 0,5 YcrHblli onpoc, JoKnaa-

Ipe3CeHTaAlA




4.2 Il1an BHeayTUTOPHOM CaMOCTOSITEIbHOM PadoThl 00YyYAIOIIUXCSI 110 JUCIUIJIMHE

CamocTosiTenpHast paboTa 00yJaroIIHuXCst

Y4eOHO-METOAUIECKOE

Cpoku OrneHOYHOE obecrieueHre
Cemectp| Haspanme pasnena, TeMbl . Tpynoemkoc .
Bun camocTosTenbHON paboThI BBINOSTHERH | (uac.) CPEICTBO CaMOCTOSITEIILHOM
ki ) paboTsI
6 Tema 1. Beenenue. Yerubiii  ompoc, Pazgen 5 a-r
CoBpeMeHHbIC TPOoOJIeMbl U |MI3ydeHne JIEeKIHOHHOIO MaTepuata PEeKOMEHIAYeMOl JIUTepaTyphl, 1-2 0,5 JOKJIa1-
METO/JIbL 6I/IOI/IH>K€HepI/II/I HHTECPHET-UCTOYHUKOB, ITOATOTOBKA K MMPAKTUIECKOMY 3aHATHUIO. TNIPE3CHTAUA
6 . VYcTHsIii onpoc, -« -
Tema 2. I'eneruueckas W3ydeHne JNEKIMOHHOTO MaTephala PeKOMEHIYEMO! JIHTEpPaTyphl, 3-4 1 -
UHKEHEPHS HHTEPHET-UCTOYHHUKOB, MOArOTOBKA K MPAKTUYECKOMY 3aHATHIO.
npe3eHTalHs
6 Tewma 3. benkoBas u . - K-
VYcerHbll onpoc,
MeTtabonmmyeckas .
I M3ydenye NEKIMOHHOIO MaTepHana PeKOMEHIyeMoll JTUTepaTypsl, 5-6 0,5 JIOKJIaI-
uH p HMHTEPHCT-UCTOYHUKOB, MOJATOTOBKA K MPAKTUYCCKOMY 3aHATHUIO. Mpe3eHTalusd
6 VYerHBIl  ompoc, -« -
Tema 4. NnxenepHas .
SHSHMOTOLHS W3ydeHne JNEKIMOHHOTO MaTephaia PEKOMEHIYEMON JIHTEPATYpE, 7-8 0,5 JOKJIaJ-
HHTEPHET-UCTOYHHUKOB, MOJrOTOBKA K MPAKTUYECKOMY 3aHATHIO. [pe3eHTalHs
6 o VYcTHslii onpoc, -« -
Tema 5. Knerounas W3yvenne JIEKIIMOHHOTO MaTepHaia PeKOMEHIYeMOM JIUTepaTyphl, 9-10 1 -
I/IH)KeHepI/Ii[ HMHTEPHCT-UCTOYHUKOB, MOJATOTOBKA K MPAKTUIECCKOMY 3aHATHUIO.
IIpe3eHTaLUs
6 VYeTHbll onpoc -« -
Tema 6. buonnxxenepus . poc, «
N M3yyeHre JNEKIMOHHOTO Marepuajia peKoOMeHayeMoi ureparypbl | 11-12 1 JOKJIa]1-
paCTeHHH HMHTCPHCT-UCTOYHHUKOB, MOJTOTOBKA K MPAKTUYCCKOMY 3aHATHUIO. Mpe3CHTaluA
° Teua 7. BaommRcHepuA W3ydeHue JNEKIMOHHOTO Marephalia PEKOMEHYEMON JIUTEPATypPh YeTHli onpoc, -
JKMBOTHBIX ya p p Y PaTyPhL| 1314 1 JOKTa-
HHTEPHET-UCTOYHHUKOB, MOArOTOBKA K MPAKTUYECKOMY 3aHATHIO.
npe3eHTaus
6 Tema 8. OcHOBHBIE VerHelii  ompoc, -«
MPUHIINIIBI TKAHEBOM H3yueHue JICKIMOHHOTO MarepHralia peKOMeHIyeMoii nureparypsl,| 15-16 0,5 JOKJIaJI-
MHKEHEPHU UHTEPHET-UCTOYHUKOB, MOATOTOBKA K MPAKTHYECKOMY 3aHSTHIO. [pe3eHTAaLHs

OO6umii 00beM caMOCTOATENILHON pabOTHI 0 JUCHUIUIMHE (Jac) — 6

W3 Hux 00BEM CaMOCTOSATEIBLHOM pa6OTBI C HUCIIOJIb30BAHUCM DJJICKTPOHHOI'O O6yLICHI/I$I 1 JUCTAaHIIMOHHBIX

00pa30BaTeIbHBIX TEXHOJIOTHH (Jac) —

6




4.3 ConepxaHue y4eOHOro MaTepuasa

Tema 1. BBenenne. CoBpeMeHHbIe MPOOJIeMbI U METOAbI OMOMHKEHEPUU

buounxenepuss - COBpPEeMEHHBIN pasfgen OuworexHonoruu. IlpenMer, 3amauyu W BHJIBI
OuonHxeHepuu. Dtansl pa3BuTus. COBPEMEHHBIN 3Tall B pa3BUTUU OMOUHKEHEPHH.

OCHOBHBIC TIOHATUSI U MOJEKYJISIPHO-TEHETHUECKHE OCHOBBI OMOMH)KEHEpUH. llepcrieKTuBbI U
3Ha4YeHUE LeJICHANPaBIEHHOIO0 U3MEHEHUI OMOJIOrN4YecKUX 00beKTOB. KiieTouHas 1 reHHast HHKeHEepHs
- OCHOBHBIE COCTaBJIsItoIIMe OnonHkeHepuu. KyabTypa KIeTOK U TKaHel Kak YHUKallbHasi OnoJIorniecKkast
cucreMa, MoJIeJb JJIsl HAyYHBIX HCCIEIOBAHUM.

Tema 2. I'eHeTHYecKasi HHKEHEPHS

buounxeHepust Monekyn -  TeHeTHueckas U OenkoBas HHKeHepus. OCHOBHBIE IOHSTHS
MOJICKYJISIPHON OMOMHKEHEPHH.

Co3aaHne NpUHIUIINAIBHO HOBBIX OMO00BEKTOB METOJAMHU F€HETUYECKOM NH)XeHepuu. DepMeHTbI
IeHHOU MH)XXEHEPUHU, 0OCOOEHHOCTH MX IIpUMEHEHUs. CxeMa TUIIMYHOTO AKCIEPUMEHTA 110 MOJyUYEHUIO U
KJIOHHpOBaHHIO pekoMOuHaHTHbIX Mousiekynl JIHK. Co3nanue m ckpuHuMHTr OaHka reHoB. IlpuHImmbl
CO3JIaHMsI M TEepPeHOoca TeHETUYECKUX KOHCTpYKUuil. BekTopHas Tpanchopmanus (MOHATHE O BEKTOPE:
THUIIBl BEKTOPOB, UX KOHCTPYHMPOBAHUE U CIIOCOOBI IEPEHOCA B KJIETKH). MapKepHas CeleKIus

I'enernueckas MHXEHEPHsI IPOKAPUOT. ['€eHHO- MH)KEHEPHbIE IPOTUBOBUPYCHbBIE BAKIIUHBI.

I'ocynapcTBeHHOE peryaupoBaHue 6€30MaCHOCTH FeHHO-UHKEHEPHOI nesTenbHocTH B Poccun

Tema 3. BeakoBasi u MeTabo1M4ecKasi HHKEHePHUS

[Tporeomuka u coBpeMeHHbIE ITPOOIEMbI OEIKOBOM MHKEHEPUHU. DTalbl IPOEKTUPOBAHUS HOBBIX
OenxoB U (pepmMeHTOB. PekoMOMHAHTHBIEC aHTUTENA U BaKIIMHBI. COBpEMEHHBIE TI0IX0/1bI MOJICITUPOBAHUS
CTPYKTYpBI U GYHKLIUU OEJIKOB. WnxeHepuss  OUarHOCTUKYMOB.  [lepcreKTHBBI  MHXKEHEPHUU
JMarHOCTUKYMOB.

Merta6onomuka. OCHOBHbIE MOHATHUS, LIETH U METO/bl META00JINYECKON MHKEHEPUH. ITarmbl U
METOABI HMCCIENOBAaHUS METaboNM3Ma C LEeNbI0 €ro HAlpaBICHHON MOAM(HUKANIWK W AaTbHEWUIIero
IIPAKTUYECKOr0 HCMoib30BaHus. Diaykcomuka. ODKCHepUMEHTalbHble pabOThl B METa0OIMUYECKOM
HUHKXEHEPUH.

Tema 4. UH:xeHepHAsi JH3UMOJIOT U

@yHIaMEHTAJIbHbIE M NPUKIAAHbIE ACHEKThl MH)KEHEPHOM SH3UMOJIOTUU. CBS3b C JIPYTrUMHU
aucuuiuiiHamMu. OCHOBHbBIE HalpaBleHHUs pa3BUTHS. MCTOYHMKM (EepMEHTOB. OKCTPEMO3HMBI,
TEPMO3UMBI, OCHOBBI (DYHKIMOHUPOBAHUS U HCIIOJNb30BaHHE B OuoTexHojoruu. MmMmoOummzanus
¢depmentoB. Kommepueckue mnpenapaTbl HMMOOWIN30BAaHHBIX (PEPMEHTOB M MX HCIIOJIb30BaHUE.
KoHcTpynpoBanue 6uokaTann3aTopoB U UX UCIOJIb30BaHUE B OMOTEXHONOTMHU. METO/bl U KOHLIETINN
co3/lanust (pepMEeHTOB ¢ 3aJJaHHBIMU cBoMcTBaMU. KOHCTpynpoBaHHe HCKYCCTBEHHBIX MOJIM(EPMEHTHBIX
cucreM. KomnproTepHast BU3yanu3aiys MpOCTPAaHCTBEHHOMN CTPYKTYpPhI (DEPMEHTOB.

Kartanutnueckue antutena (ab3umbl). UepTsl cXojAcTBa M OTIIMYMS aO3UMOB U (HDEPMEHTOB.
CriocoObl mostyueHusi ab3uMOB M UX MpakThyeckoe 3HaueHue. depmeHrartuBHas aktuBHOcTh PHK.
Mertoabl oTO0pa pub03UMOB ¢ TpeOyeMbIMU cBOMCTBaMHU. Vcronb30BaHre puOO3MMOB JJIs penapariu
MPHK. Jle3oxcuprGo3uMsl.

Tema 5. Kunerounas nH:xxeHepust

Knerka-ocHoBa xu3HM Onoorudyeckux o0bekToB. Llenu, 3anaun, 00beKThl KIETOYHON HH)KEHEPUH.
Kpatkas ucropus npeamera. CoBpeMeHHbIE 3aJjaui U MPoOIeMbl KJIETOYHON MH)KEHEpUH. TexHooruu
KJICTOYHOM MH)KeHepuH. MeTo 1 THOpHIN3aIli COMaTUYECKUX; METOJT KYJIbTYPBI KIETOK; METO/I CIIUSHUS
SMOpPUOHOB; METO]I KJIOHUPOBAHUS OPraHU3MOB. XapaKTepUCTUKA KJIETOK, KyJIbTUBUPYEMBIX In Vitro.
IIutaTenbHble cpenpl U yCIOBUS KylIbTHUBUPOBaHUA. CHCTEMBbI KyJbTUBHPOBAHUS KIETOK. KymnbTypsl
KJIETOK 4YesioBeKa. CTBOJIOBBIE KiIETKM. KOHCEpBHUpOBaHME KIIETOYHBIX JIMHUN, CO3/JAHHME KIIETOYHBIX
6aHkoB. DaKTOPHI, ONMPEEIISAIONINE YCIeX HU3KOTeMIIepaTypHO KpHOKOHCcepBaui. KpronpoTeKkTopsl.
[IporpaMMbl oxJaxaeHus. beicTpoe U MeIJIeHHOE OXJIaXJACHHUE KJIETOK. DTambl OXJIaKICHHUS KIIETOK.
[TpuHIMOBl pa3MopakuBaHUs KIETOK. Moaudukanus cTpykTypsl U GyHKIMU Kietok. IIpakruyeckoe
IIPUMEHEHHE



Tema 6. buouH:KeHepus pacTeHui

Llenn w 3amaun OuoOMHXEHEpHH pacTeHuil. [IpemmyiiecTBa, TPYAHOCTH, LEIW U OCHOBHBIC
HaIpPaBJICHUsI T€HHO-UH)KEHEPHOTO YJIYy4llIeHUs pacTeHud. MoeKkyasipHO-TeHETHYEeCKHEe OCOOCHHOCTH
OpraHu3aly TeHoMa BhIcIINX pacteHuil. KoncrpynpoBanue BekTopoB Ha ocHOBe Ti- m Ri- mmazmua
arpo6akTepuii, MUTOXOHIpHaIbHOM U xoporutactHoi JIHK. TIpoGiiema skcripeccuu 4ykepoHbIX TEHOB
B I'MO. JlocTr>keHNs U EPCIEKTUBbI UCII0Ib30BaHMsI TEHETUUECKON UHKEHEPUU B CEJIEKIIMM PACTEHUH.

Metoabl KIIETOYHON HHXKECHEPHH pacTeHuil. ['mOpumusamus in Vivo u in vitro. IlapacekcyanbHast
ruOpuam3anust. ['ubpuabl, 1uOpUAbIL, accUMMeTpu4Hble TruOpuabl. KynbTypa H301MPOBaHHBIX
npoTormiacToB. [IpUHIUIBI KJIOHATBHOIO MHUKPOPAa3MHOXEHUS pacTeHuil. PereHepanus pacTeHuii in
Vitro. Accoumanus KICTOYHOH KyJIbTYpbl BBICIIETO pACTCHHS C MHKPOOPraHU3MOM. DHIO U
HK30CUMOMOTHYECKUE accolanuu. PacreHuss co CIOXHBIM T€HOTHNOM. llepcriekTuBbl KIETOYHOU
WH)KEHEPUU PACTCHUM.

Tema 7. BuonH:keHepUA KUBOTHBIX

OcCHOBHBIC HAINPaBJICHUS W JOCTHKCHUS T€HHOW MHXCHEPHH KHUBOTHBIX. CIOCOOBI CO3aHUS H
HCIIOJIb30BAaHUsl TPAHCI€HHBIX >KUBOTHBIX. |'€HETMYEeCcKas WH)KEHEpHUs 4YeJIOBEKAa: PUCKHU, COLUAIBHO-
THYECKHE M Jpyrue npobsieMbl. ['eHonuarHoctuka W reHorepanus. Ilpumepsl mnpakTHUyecKOro
MIPUMEHEHUS.

O6pa3zoBanue ruOpuI0M, X 3HAUEHHE. MOHOKIOHAJIbHBIC aHTUTENA M MX UCIOIb30BaHuE. MeTo bl
TpaHcIianTauuu saep. KinonupoBanue xMBOTHBIX. MeToabl co3nanust Xxumep. CeabCKOX0351iCTBEHHbIE
XUMEpHbIe KUBOTHbIE. COBpEMEHHBIE MOJIXO0/Ibl K CO3/IAHUIO U COXPAHEHHUIO HOBBIX MOPOJ )KMBOTHBIX.
OmnogoTBopeHre N VItr0 u TpaHCIUTaHTAIUsT SMOPHOHOB. PerynupoBaHHe BOCIPOU3BOJCTBA
CEJIbCKOXO035ICTBEHHBIX KUBOTHBIX. KprokoHCcepBalus noJ0BbIX KIETOK U SMOPHUOHOB.

Tema 8. OcHOBHBIC NPUHIUNBI TKAHEBOW HUHKEHEPUH

[Tpunuunel TkaHeBoW MHKeHepuH. [loaxonpl B pelieHuu npoOsaeM TpaHCIIaHTAllMM OpPraHOoB.
[IpoGieMbl 1 IepCHIEeKTUBBI COBPEMEHHOMN TPAHCIUIAHTOJIOTUU. TEXHOIOrMH TPAHCIIIIAHTAIIMA OPTaHOB U
TKaHEH.

[TpuHIMIIBI CO3/IaHUSI UCKYCCTBEHHBIX OMOCOBMECTHUMBIX MaTEpPHAIIOB.

bronH)XeHepHbIE METOMBI B CO3/JaHUH HMCKYCCTBEHHBIX OPraHoOB. BelpaniyBaHue OpPraHoB IS
KOMITEHCAIIMH MMOHMKCHHBIX WJIM YTpauyeHHBIX (U3HONOrHYecKuX (yHKIHA. VICKycCTBEHHBIE OpPraHbI.
Pa3paboTka HCKYCCTBEHHBIX CYCTaBOB, OWOMH)KEHEPHBIX IPOTE30B KOXH, IOYEUHOTO JHajIun3a,
anmnapaTroB MCKYCCTBEHHOT'O KPOBOOOpPAIECHHUS.

4.3.1 llepevyeHb ceMUHAPCKHUX, NIPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne | Ne paznena u TeMsl HanmeHoBaHne ceMHHApOB, Tpynoemkoc OneHouHble dopMupyemble
n/ MIPAKTHYECKUX U Th CpeJcTBa KOMIIETEHIIUN
H J1a0OPaTOPHBIX padoOT (dac.) (MHAUKATOPHI)
Bcer | U3
0 HUX
4yaco | Ipak
B THYe
cKast
oJIir
OTOB
Ka
1 2 3 4 5 6 7
1| Temal. Baenenue. . TIK-2 HJIK 2.1
CoBpeMeHHEIE IlepcriexTuBb u 3HAUEHUE Yernsiii onpoc, | MAK nx 2.2 MAK nxz.3
LIEJICHAIIPABIIEHHOTO  W3MEHEHUS 2 IOKJIaJI- NK-3 U1K k3.1
MPOOIEMbI 1 METONIbI OHMOJIOTHYECKHX 00BEKTOB Tpe3eHTanus HIK nx 3.2 UAK k3.3
OMoMHXeHepUn




2 1.®epMeHTHI TEHHOW HHXEHEPHH, NOK-2 HJIK nx 2.1
MOJy4YeHHEe W  KIOHHWPOBAHUE WK nk 2.2 UK .3
pexoMOMHaHTHBIX MoJeky JJHK. NK-3 XK 3.1
TeMma 2. 2.Coznanue 1 TICpeHOC YeTHbIi onpoc, HAK 5.2 MK mws.s
[eHeTHuecKas TCHETUYECKUX KOHCTPYKIUH oK
HEDKCHEDH 3.I'eneTnueckas UH)KCHEPUS npeseHTaIA
MPOKAPHUOT.
I'ocynapcTBeHHOE peryTupOBaHUE
Oe3omacHOCTH TeHHO-
WH)KEHEPHOU IeATEIEHOCTH
3 | Tema 3. benkosas u 1.ITpoekTrpoBaHKEe HOBBIX OEIIKOB . NK-2 UK 1k 2.1
MeTaboIryecKas ¥ hepMEHTOB. Y CTHBI ONDOC, | J /TR e 5 HJTK s
UHKEHEPUS 2.Ilenn u METO/IBI o 'HOK;?;'M NK-3 1K 5k 3.1
MeTabOoNTMIECKON HHIKEHEPUH pe3cHTAL UK 3.2 AK 3.3
4 1.MeToabl M KOHLEMIINN CO3a U NK-2 UJIK k2.1
Tema 4. (hepmeHTOB c 3alaHHbIMU VYerniit onpoce, | MAK rx 2.2 MAK .3
NnxenepHas CBOICTBaMHU. JIOKJIaz- NK-3 UIK x 3.1
YH3UMOJIOTHSI 2.A03UMBI,pUO03UMBL, MIpe3CHTAIHS UK 5k 3.2 UAK 1xs.s
JIE30KCUPHOO3UMBI
5 1.TexHOJOTHH KJIETOUHOI HKI-(z HJIK ik Ié 1
K i 22 MK i 3
WH)XEHEPHUH. TIK-3 JJIK 13
Z.XapaKTepHCTan KIIETOK, Verusit onpoc, | AAK s MAK s s
Tema 5. Knerounas KYJIbTUBUPYEMBIX 1N VItro. U OKITAI-
HH)XCHEPHS CHCTEM KyJIbTHBHPOBAHU a A
MIpe3CHTAIHS
3.KoHcepBupoBaH#e KIETOYHBIX
JIMHUM, CO3JAaHUE KJICTOYHBIX
0aHKOB.
6 Tema 6. 1.C03):Larume TPaHCTEHHBIX VerHpit onpoc, NK-2 UK k2.1
Buonnxenepus pacteri . TOKIIa- ALK 2.2 MIK e
. 2.MeTobI KIIeTOYHON HHKCHEPUH DE3CHTALIS NK-3 UK k3.1
pacTeHuii pacTeHHit. P 3 WK 3.2 MK ks 3
7 Yernwiii onpoc, | IMIK-2 UK r2.
Tema 7. 1.Co3nanue W HCHONb30BAHUE TOKmaI- HJIK 22 MJIK k2.3
brountmkenepus TPAHCTEHHBIX KUBOTHBIX. npesenranus, | IK-3 MK ks
KMBOTHBIX 2.MeToabl TpaHCIUIAHTAIIUH SIED. KOHTPOJIbHAS UK nx 3.2 MK ks 3
pabota
8 NK-2 HJIK i 2.1

Tema 8. OcHOBHEIE

MIPUHLUIIBI TKAHEBOU

HWHIKCHCPpHUUN

TexHomoruu TpaHCIJIaHTallun

OpraHoB U TKaHEH.

VYceTHbli onpoc,
JIOKJIa-
Mpe3eHTals

HJIK 22 MK 2.3
NK-3 UK k3.1

UK nx 3.2 MK nxs.3

4.3.2. IlepeyeHs TeM (BONPOCOB), BBIHOCHMBIX Ha CAMOCTOATEJIbHOE H3Yy4YCHHE CTyAeHTaMHU
B paMKax caMocTosTebHoii padoTsl (CPC)

Ne Tema 3aganue ®opmupyem NAK
ast
n/ KOMIIETEHIN
n s
1 Tema 1. Beesenue. COBpEMEHHbIE 1. [ToaroroBka NOKIAI0B 1O TEME [K-2, IIK-3 | OK-2 4/IK rx 2.1
2. I[loaroToBKa K YCTHOMY OIIPOCY NK-3 XK k3.1
MPOOJIEMBI U METOIBI OMOMHKEHEPUN
2. 1. [ToaroroBka JOKJIAOB 110 TEME [K-2,1IK-3 | OK-2 U/K rx 2.1
2. TToAroToBKa K YCTHOMY OIPOCY HJIK nx 22 MIK k2 s
Tema 2. ['eHeTHuecKas HHXCHEPUS TIK-3 7K s
HIK nx 3.2 UOK nxs.s
Tema 3. Benkosas u merabonuueckast | 1. [loaroroska noxnaznos mo teme | I1K-2, IIK-3 | TIK-2 2/JK px 2.1
3. UHKEHEPUS 2. [ToaroToBKa K yCTHOMY OMIPOCY HIIK g 2.2 MK k2.3

NK-3 XK rx 3.1




MK nx 32 UK k.3

4, 1. [ToaroroBka JOKJIAOB 10 TEME MK-2, 1IK-3 | OK-2 H/IK rx 2.
Tema 4. MmkenepHas S5H3UMOIIOT UL 2. ToaroToxa k ycTHOMY Ompocy ﬁiﬁ”ﬁ;ﬁf 1”” o
HJIK nx 32 UK ks 3

5. 1. IToaroToBKa IOKIAOB IIO TEME TIK-2, IIK-3 NK-2 HJK k2.1
Tema 5. KiteTounas MHKeHepust 2. loaroToBka K yCTHOMY 0npocy ﬁlI](KS 1% 22 K”i?f 117K2.3
HJIK nx 32 UK ks s

1. IToaroToBKa IOKJIAIOB IO TEME TIK-2, IIK-3 NK-2 HJK k2.1
® | Tema 6. buonmxkenepus pactenuii 2. TlozroToBKa K YCTHOMY OTpoCy ﬁlIZ(KS HZ jzz 1545{13( 11710.3
UK nx 3.2 MAK 1ixs.3

7. 1. [ToaroroBka JOKJIAOB 1O TEME MK-2, 1IK-3 | OK-2 H/K rx 2.
Tema 7. bBuonHxeHepusi ;KUBOTHBIX 2. TTo/rOTOBKA K YCTHOMY OTPOCY HJIK 1 2.0 MUTK 1k 3

NK-3 YK nk 3.1
HIK nx 3.2 MAK nxs.3

8. 1. [ToaroToBka qOKJIA 0B MO TEME MK-2, 1K-3 | OK-2 X/K rx 2.
Tema 8. OCHOBHBIE MPUHIIUIIBI 2. TToaroToBKa K YCTHOMY OIIPOCY UK nx 22 MOK nxe.s

TKaHCBOU MHXXCHEPHUH NK-3 XAK nxc 3.1
HJIK nx 32 UK nxs.3

4.4. MeTonnyeckne YKa3aHHs M0 OPraHU3aIUN CAMOCTOSITEIbHOI paGoThl CTYI€HTOB
CamocrosTenpHas paboTa CTyIEHTOB MPECIEAYET CIEAYIOMINE IeITH:

® COBEpIICHCTBOBaHME HABBIKOB CaMOOOPa30BaTebHOI pabOThl KAK OCHOBHOTO MYTH MOBBIIICHHS
YpOBHS 00pa30BaHMS;

e yraoyOJeHHe U pacuIupeHre 3HaHUH 0 MPeIMETYy.

[To nmucuunnuae «buouHXKeHepUs» MpeIaraloTcs cienymiue (GopMbl CaMOCTOATEIbHON
paboThI:

a) YriyOlleHHBIM aHalu3 HAYyYHO-METOJUYECKOW JIMTEepaTypbl M M3ydyeHHe yd4eOHOro marepuana,

IIPEeyCMOTPEHHOI0 pabouel IporpaMmoii;

0) MOATrOTOBKAa K KOHTPOJILHOMY OMPOCY Ha MPAKTUYECKUX 3aHATHIX;

B) IMOATOTOBKA YCTHBIX JOKJIAJ0B C MIPE3CHTALINECH;

T') MOATOTOBKA K TECTUPOBAHUIO MO OTACIBHBIM pa3/iesiaM JUCIUILTAHBI

Iucomennvie pabomsi. J{nsi caMOCTOSTETLHOTO HM3YUEHHUSI TE€M PEKOMEH]yeTCs MCIONIb30BaTh
OCHOBHYIO U JOMOJHHUTEIbHYIO JIUTEpPAaTypy, a TakKe HWCTOYHUKH, HaWJeHHbIE MPH MOMOIIH
MH(OPMALIMOHHO-CIIPABOYHBIX M IMOMCKOBBIX. ISl 3aKkperuieHuss MaTepuanga peKOMEHAYeTCs JAenaTh
KpaTKue KOHCIEKTHI IO TEME.

Yemusiii 0oknao — 3to coobuienre B Teuenue 10-15 MuH, B KOTOPOM CTYJIEHT B JIAKOHUYHOU (opMme
JOJDKEH U3JIOKUTh MaTepHall 10 COOTBETCTBYIOIIEH TeME, NPUICPKHUBASACh CIEAYIOLIErO ILUIaHA:
BBEJICHUE, OCHOBHAs 4YacTh, 3akirodyeHue. Jlokimaa compoBOXKAAETCS MPE3EHTALMEN, OTpa)arouiei
OCHOBHBIE TOJIOKEHHSI 10 COOTBETCTBYIOIIEH TeMe, BKIIOYAOINICH HarisgHble MaTepuanbl (CXEMBI,
Tabnuipl, Goto u T.4.). [lo oOKoHYaHUM 10KIaa CTYAEHTY 3aJal0T BOIIPOCHL, KaK MPEenoaBaTellb, Tak U
CTYJIEHTbI, HA KOTOPBIE€ JOKJIAAUYUK JOJHKEH 1aTh UCUEPIBIBAIOLINE OTBETHI.

Kputepun onieHnBanus yCTHOTO JJOKJIaJa:

- OneHka «OTaM4YHO». B 1oKjaze MOJHOCTBIO PacKpbITa T€Ma, MPOAHAIM3UPOBAHO COBPEMEHHOE
COCTOSIHME BOIIPOCA; CTYIEHT CBOOOJIHO BJIa/IEET MAaTEPHAIIOM, U3JIaraeT €ro JOTMYHO, OCIIE10BaTENbHO,
JTAKOHWYHO, COOJII0JIasi OCHOBHBIE IMpaBUiIa KyJIbTYphl peud. JlOKiaa cOmpoBOXAaeTCs Mpe3eHTalueH,
KOTOpasi OTpa’kaeT OCHOBHBIE TIOJIOKEHUS I0KJIa/1a, TIPE3EHTAalMs COCTAaBIeHa PaMOTHO C COOJII0/IEHUEM
o0mux TpeboBaHMM, TPaBUI MPUPTOBOTO OPOPMIIEHHUS, MOJAYN TPpaPUIecCKOro Marepuana, UMEIOTCs
CCBUIKM Ha TMpUBEACHHbIE ()OTO, PUCYHKH, CXEMBbl WU T.H., MPUBOAMUTCSA CIHUCOK HCIOJIB30BAHHOMN
mutepatypbl. [lpu oOcyxJIeHuu JoKiIaga CTYIOEHT JaeT MCUYEpIbIBAIOIIUE, apryMEHTHPOBAHHBIE,
KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopoio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuasa, HO IpH TOM
Marepual B HEIOCTaTOUYHOM CTENEHU MPOAHAIM3UPOBAH aBTOpoM. [Ipe3eHTalrust HEe B MOJHON CTENEeHU



COOTBETCTBYET o0OmmM TpeboBaHusM. OTBEeTHl CTyJAEHTa HE Ha BCE BOMPOCHI  SBISIOTCS
MCYEPITBIBAIOIIIUMH B apTyMEHTHPOBAHHBIMH.

- OueHka «yIOBJIETBOPHUTEIbHO». Tema pacKpbiTa HE MOJHO, MaTepuaj HMPUBEACH KakK MpoCTas
KOHCTaTanusi (akToB, HE MPOAHAIM3UPOBAH, CTYACHT IIOKa3bIBACT [OBEPXHOCTHBIC 3HAHUSI.
[Ipe3eHTamyst 4aCTUYHO COOTBETCTBYET YCTAHOBIIEHHBIM TpeOoBaHUAM. llpu oOCyxneHuH noKiIana
CTY/ICHT HE BCET/Ia JacT MPAaBUIIbHBIC, NCUEPIIBIBAIOIINE OTBETHI HA 3a/1aBAEMbIE BOIIPOCHI.

- OneHka «HEyIOBIETBOPUTEIbHOY». Tema JOKIaaa He PacKpbITa, CKYyJHBIH 00BEM MPHUBEICHHBIX
MaTepHaJIOB; IPE3CHTAIHS OTCYTCTBYeT. [Ipu 00Cy)IeHUM JOKIa1a CTyJCHT He JaeT OTBETHI WJIM OHU HE
COOTBETCTBYIOT 33JaHHBIM BOIIPOCAM.

Pexomenoayuu no noocomosxe npezenmayuu.

[Ipesentanmu — cmocod mpeacTaBieHus WHPOpPMALKK, COYeTaloUMii B cede TEeKCT,
THIIEPTEKCTOBBIE CCHUIKHA, KOMITBIOTEPHYIO aHHMMAIMi0, rpaduKu, BUAEO, MY3bIKY U 3BYKOBOH psl,
KOTOpBIE OpPraHM30BaHbl B €IUHYIO cpeay. IIpe3eHTamusi MMeeT CIOXKET, CLIEHapuil W CTPYKTYpY,
OpPraHU30BaHHYIO Uil yAoOHOro Bochpustus wuHGopManuu. OTIHYUTETBHOH OCOOCHHOCTBIO
NPE3CHTAIMH ABISETCA €€ MHTEPAKTUBHOCTh, TO €CTh CO3/1aBaeMasi JJIsl MOJIb30BATENsl BO3MOXKHOCTD
B3aUMOJICHCTBHS Yepe3 IIEMECHTHI YIIPABJICHUSI.

[IpesenTammst BCeraa COCTOMT M3 JBYX OCHOBHBIX KOMIIOHEHTOB: HH(pOpMAIHH, KOTOPYIO
BBICTYIAIOIINIA XOUET JOHECTH J0 ayJUTOPUH, U MaHEphl W3JI0XeHUs. HamucaHHbll HA Oymare TEKCT
nmoMoraeT 0ojee YeTKO M IOCIENIOBATEeIbHO HM3JIOKUTh MaTepuai. IIpe3eHTanuu OOBIYHO MENAlOT B
PowerPoint, 8 Impress, mu6o B Acrobat. JKenareapHO npuaepKUBAThCS MPUHIKIIA: OIMH CIAMI - 0gHA
MBICTb. THUTYIBHBIA CHal] JOJDKEH COJAEp)KaTh HAa3BaHWE NPE3CHTAIMU, €€ aBTOpa, KOHTAKTHYIO
uHpopmaruto aBTopa. Ha Bropom ciaiijie 0ObIYHO MPEICTABIICH IUIaH MPE3CHTAIUN, OCHOBHBIC Pa3JIeibl
WJIA BOTIPOCHI, KOTOpBIE OynyT paccMoTpeHbl. OcTanbHbIe CIaiibl HY’)KHO CTPOUTH 110 MOJIEIH: TE3HC -
apryMEHTBI — BbIBOJI. BBIBOJIBI BCer/ia JOJDKHO OBITH JaHBI SICHO M JJAKOHUYHO Ha OTIEIILHOM Cliaiije.
[Ipenmocneqnuii  ciaix JODKEH cojepaTh WH(pOpMamuio 00 WCHOJIB30BAHHBIX HCTOYHHUKAX
JUTEpaTyphl, HHTEpHET-pecypcax. [locnemHuil ciaiiji MOXKET MOBTOPATH TUTYJIBHBIH C J100aBICHUEM
¢dpassr «Cracubo 3a BHUMaHue!»

Ha cnaiifpl JOSDKHBI IONACTh TOJIBKO CaMble BaYKHBIC TE3UCHI M JIAHHBIC, & TAaKXKe TpapuuecKuit
MaTepHuall: AuarpamMmbl, pucyHku, gororpaduu. CrapaiiTech AenaTh Claipl Ha OAHOPOJHOM CBETIOM
¢doHe ¢ Ooyiee KOHTPACTHBIM TeKCTOM. KiltoueBble CIIOBA B MPEJIOKEHUH JIYYIIE BBIICIATH JKUPHBIM
mpUGTOM WK IIBETOM. TEKCT MUIINTE KPYITHO, TUIOTHO HAOPAHHBIN TEKCT CI0KHEE BOCIIPUHUMAETCSI.

Cooeporcanue u hopma omuema no npaxmuueckou pabome

OTueT 1Mo MpakTHYECKOW padoTe TOJKEH BKIIOYATh CIICAYIONINE Pa3Iebl:

1. HABBAHUE PABOThHI

2. IEJIb 1 3BAJJAYN PABOTBI

3. OBBEKTHI 1 METO/bI

B nmanHOM paznene MpUBOIATCS XapaKTEPUCTUKH HCCIEIyeMOro OOBEKTa B COOTBETCTBHH C
WH/IMBUYyAIbHBIM 3aJ[aHUEM, JACTCs MIePEUCHb MUCIOIh30BAHHBIX B PA0OTE KOMIBIOTEPHBIX MPOTPaMM,
MHBIX JIEKTPOHHBIX PECypcoB U 0a3 JaHHBIX; OMUCAHNE METOIUK. He cremayeT BKIItoYaTh MaTepHuaibl, He
UCIOJIb30BaHHBIE B paboTe.

4. PEBYJIbTATBI U UX OBCYXXIEHUE

B nanHOM paznene npuBOASATCS pe3ysibTaThl paboThl B Buje TaOlMIl, pUCYHKOB U cxeM. JlaeTcs
00CyXJIeHUE PEe3yIbTaTOB PA0OTHI: aIEKBATHOCTh PE3YJBTATOB IIOCTABIICHHBIM 33J[auaM, HHTEPIPETaIns
Pe3yabTaTOB C MO3UIIMU OCHOBHBIX OMOJIOTHYECKUX TEOPHil U T.1.

5. BBIBO/IbI

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX pa0oT (IP0eKTOB): HE MIPEyCMOTPEHBI Y4EOHBIM IJIAHOM.



V. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHHUIIJIMHBI
a) nmepevyeHb JUTEPATYPHI
1. ®pemmnn,P. . KynbTypa KUBOTHBIX KJIETOK [DnekTpoHHbI pecype] / P. SI. ®pemnu. - M: Bunom.

Jlabopatopust 3Hanui, 2013. - 691 ¢ Pexxum nocryna: 9bC "UznarensctBo "Jlans". - Heorpanuu.
nocryi. - ISBN 978-5-9963-1342-6

2. .benpkosa H. JI. Bonbmioil NpakTHKyM 110 OMOUMHKEHEPUH U OMOMH(OPMATHKE : y4eb.-METOI.
nocobue : B 3 u. / H. JI. benbkoBa. Upkyrck : U3a-Bo UI'Y, 2013 - ISBN 978-5-9624-0956-6.
Y. 2 : HykneuHoBsie KUCIOTHI. - 2014, - 155 c. ISBN 978-5-9624-1184-2 .(39 5k3.)

3. MonekynspHO-TeHETHIECKUE M OMOXMMHYECKHE METOIbl B COBPEMEHHON OMOIOrMM pacTeHMIA
[DnexTponnsiii pecype]. — OBK. — M.: bunowm. Jlabopatopust 3Hanui, 2012. - Pexxum nmoctyma 9bC
"NznatensctBo "Jlane". Heorpanmu. noctym. - ISBN 978-5-9963-09

4. Pasun C. B. XpomaTuH: ynakoBaHHBI reHom [Dnektponsslii pecypc] / C. B. Pasun, A. A.
boictpunkuit . — M.: bunom. JlaGoparopus 3uanuii, 2012. - 170 c., Pexum nocryma: 3bC
"NznatenbctBo "Jlane". - Heorpanuy. nocrym. - ISBN978-5-9963-0751-7

5. Ipucrapka A. A.  Bonbloii IpakTHKYM 0 GMOMHKEHEPHU U OMOUH(OPMATUKE: ydel. -METOI.
nocobue: B 3 4./ A. A. Ilpucraska, B. I1. CanoBaposa. Upkyrck: U3n-8o UT'Y, 2013 - Y. 1: benkwu.
- 2013. - 121 c. - ISBN 978-5-9624-0962-7 (69 3k3.)

6. Sxynos, T. P. Monekynapnas 6uorexunosorus/ T. P. SIkynos, T. X. ®au3zos. — Kazaus: KTABM
uM. baymana, 2018. — 280 c¢. — Tekct: ayekTpoHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/122952 (nata obpamenus: 17.03.2022). — Pexum

JIOCTyTA: JUIsl aBTOPU3. MOJb30BATEIIECH.
/. BaxenoBa, . A. OcHOBBI MOJIEKYJISIpHOUM OuoJIOTHHU. Teopusi U MpakTUKA: y4eOHOe
nmocobue s By30B / U. A. baxkenosa, T. A. Ky3uernoBa. — 2-¢ uzj., crep. — CaHKT-

[TerepOypr: Jlamp, 2021. — 140 c¢. — ISBN 978-5-8114-6787-7. — Tekcr:
ANeKTpOHHBIM // JlaHb: »nekTpoHHO-OmONMoreunas cucrema. —  URL:
https://e.lanbook.com/book/152444 (nata oOpamenus: 17.03.2022). — Pexum

AOCTYyIIa: JIsI aBTOPH3. MOJIb30BaTENICH.

8. UYemepumnosa, B.M. OCHOBBI T€HOMHKH M NPOTEOMHUKH: TEXHOJOTMH peKOoMOMHaHTHBIX JIHK
nepBoro nokoseHus (reuHas unxenepus) / B. M. Uemepunosa. Hpkyrck: U3n-so UI'Y, 2014. -
238 c. - ISBN 978-5-9624-1217-7 (39 3k3.)

0) nepuogUYecKHe U3TAHUS

«buotexnonorus», «Mukpoduonorusy, «lIpuknagnas OUOXUMUS U MUKPOOHOTOTHS», «BecTHUK
OMOTEXHONOTHH U (QU3UKO-XuMudeckoir Oouonoruu umeHu HO.A. OBumHHHMKOBa», «V3BecTusi BY30B.
[Ipuknagnas xumusi 1 OMOTEXHOJIOTH Y, DyHIaMEHTAIbHBIC U TIPUKIIAIHBIC TIPOOIEMBI OMOTEXHOJIOTHH,
I'ensl u kIeTky.

B) CIIUCOK ABTOPCKMX METOAUYECKUX Pa3padoTok

1.IpucraBka A. A. Bonpmioit mpakTukym no OuomHkeHepuu u OmouHdopmaruke: y4eod. -

MeToJ1. mocobue: B3 4./ A. A. [Ipucraska, B. I1. CanoBaposa. Upkyrck: U3a-Bo UT'Y, 2013 - Y. 1: benku.
- 2013. - 121 c. - ISBN 978-5-9624-0962-7 (69 3k3.)


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D1%80%D0%B5%D1%88%D0%BD%D0%B8%2C%20%D0%A0%2E%20%D0%AF%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D1%8C%D0%BA%D0%BE%D0%B2%D0%B0%2C%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%B0%D0%B7%D0%B8%D0%BD%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%B2%D0%BA%D0%B0%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://elibrary.ru/contents.asp?titleid=62492
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%B2%D0%BA%D0%B0%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87

10.
11.
12.

13.
14.
15.
16.
17.

18.

19.

r) 0a3bl JTaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI
http://elibrary.ru/defaultx.asp - Hayunast anexTpoHHas OMOIHOTEKA, KPYITHEHIIHA POCCUNUCKHI
WHGOPMALIMOHHBIA TMOpTan B OO0JIACTH HAyKH, TEXHOJOTHH, MEAWLIUHBI M 00pa3oBaHWA,
cozepxamuii pedeparsbl U MOJHBIE TEKCTHI 0oJsiee 12 MITH HAyYHBIX CTaTEH M MyOIMKaIIHiA.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - MHTepHeT BepcHs MEXIyHapOIHOTO
KypHaia 10 OHOXMMHUU H OHMOXMMHYECKMM  acleKTaM MOJICKYJISIPHOW  OWOJIOTHH,
OMOOPraHNYECKONH XWMHUU, MHUKPOOHMOIOTHH, UMMYHOJIOTHH, (DU3HOJOTHH U OHOMEIUIIMHCKHIX
uccnenoanuii. Crtateu B pdf-popmare.

http://molbiol.ru/protocol/ - omnucanue OOJMBIIOTO KOJNWYECTBA (PU3HKO-XUMUYECKUX H
MOJICKYJISIPHO-TEHETUYECKUX METOJIOB.

http://tusearch.blogspot.com - ITouck 3NEKTPOHHBIX KHHT, TyOauKanuii, 3akonoB, [OCToB Ha
caiTax HAy4YHBIX JJICKTPOHHBIX OMOIMOTEK. B momckoBHKe OTOOpaHBI Jydinre OUOIMOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOXKHO CKauaTh MaTepHabl B IOJHOM o0beMe 0e3 peructparun. B ciimcox
BKJIFOYCHBI OMOJIMOTEKN HHOCTPAHHBIX YHUBEPCUTETOB M HAYYHBIX OPTaHU3aIUA.
http://www.protocol-online.org/ - CaiT coaepUT XOPOIIO CTPYKTYPUPOBAHHYIO KOJIICKIIHIO
CCBUIOK Ha ITPOTOKOJIBI METOOB (B OCHOBHOM, pa3IMYHbBIX JIaboparopuii). IMeeTcs TeMaTHUeCKUi
(opym.

www.chem.gmul.ac.uk/iubmb - ouoxumudeckas kinaccudukanus 1 HOMEHKIATypa (GepMEHTOB.
CBOOOIHBINA OCTYIT HA caiiTe MexayHapOIHOTO COF03a OMOXUMHUH H MOJICKYJISIPHOUM OHnoJIoTHn
www.ncbi.nlm.nih.gov/PubMed - kpynHeiimas ©0a3a HayyHBIX JaHHBIX B OO0JIACTH
onomenuuuHckux Hayk MedLine

http://bio.fizteh.ru/student/files/biology/biopharticles/ - pasmen caiita M®TU, comeprkariuii
HAy4YHO-TIONYJISIPHBIE CTaThH

http://www.fptl.ru/biblioteka/biotehnologiya.html- Oubanoreka xmmmuko-hapmameBTHUCCKON
akajemuu, paszaesl buorexnonorus

http://www.rostechnologii.ru/ - l'ocynapcTBennas kopriopaiusi «PocTexHOI0THI»
http://cbio.ru- Uarepuer-xypHan «Kommepueckas OMOTEXHOIOTHSI

WuTepHeT-pecypcehl, CoepKaIIie CBEICHHS O HANIPABICHUAX TAHHOW MPEIMETHON 00JIaCTH:
http://www.rusbiotech.ru/; http://scbmt.ru/; http://www.strf.ru;
http://www.biotechnolog.ru/; http://www. medbiotech.info ;
http://arjournals.annualreviews.org/;http://www.sciencedirect.com;
http://www.nature.com;; http://biorosinfo.ru/; http://biorf.ru/;
http://www.biotehnologiya.com/; http://biomolecula.ru/about

ObC «M3narensctBo Jlanb». Anpec noctyna http://e.lanbook.com/

OBC «PykonT».. Aapec mocryma http://rucont.ru/

3BbC «Aiibyke». Anpec nocrymna http://ibooks.ru

OBC «tOpaiit». Anpec noctyna: http://biblio-online.ru/

https://www.ncbi.nlm.nih.qgov — BeO-caiit HamuoHanbHOTO IIeHTpa OHMOTEXHOJIOTUYECCKOMN
nnpopmanuu CIIA (NCBI), kotopslii npeaocTaBisieT OecraaTHbINA TOCTYI K pa3iIMyHbIM O0a3am
JAHHBIX, BKItoUYas 0a3bl JaHHBIX, COJAEPIKAIINE Pa3UYHbIE TUIbI TEHETUYECKUX JAHHBIX, 0a3bl
JMAHHBIX AHHOTAIMHN MyOJUKAIMi OMOMETUIIMHCKOW U OOIIeOMOIOTHYECKON HAMpaBIEHHOCTH;
COJIEP>KUT TOMYISAPHbIC MPUIOKEHUS U HHCTPYMEHTHI OMOMH(OPMAITIOHHOTO aHATH3a.
https://www.ncbi.nlm.nih.gov/genbank/  —  renernueckas ©0a3a  ganHbix  GenBank
HanuonaneHoro nentpa 6uorexnonorudeckoit napopmanuu CIIA (NCBI), kotopast cogepxut
OOIIEZOCTYITHYI0 AaHHOTHPOBAHHYIO KOJUICKIIMIO BCEX HYKJICOTHIHBIX ITOCIEIOBATEIHLHOCTEMH,
3aKOJIMPOBAHHBIX B HUX MOCIEA0BATEIHLHOCTEH OETKOB.

http://www.boldsystems.org - obmauynas rutatdopma Ui XpaHEHHS W aHAIW3a TE€HETHYECKUX
nanaeix o JIHK-mtpuxkogupoBanusi, pazpaborannas LleHTpoMm reHOMUKH OHOpa3zHOOOpasus
(Kanama). CoctouT M3 4YeThpeX OCHOBHBIX MOJYJeil: mopTajia AaHHBIX, 00pa30BaTEIbLHOTO
noprana, peectpa BIN (unentudukanumonnsie Homepa JHK-mtpuxkomupoBanusi) wu
WHCTPYMEHTApHS Ut cOOpa M aHajIHM3a JaHHBIX.
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20. http://ensemblgenomes.org — Ensembl, coBMecTHbII HayuHbII IpoekT EBpormeiickoro nHCTUTYTA
ononnpopmatuku u Muctutyra CeHrepa, KOTOPBIA MPEIOCTABIISACT HHTETPUPOBAHHBIA JOCTYM K
0a3aM JaHHBIX, KACAIOLIMXCS CTPOSHHS TEHOMOB Pa3JIMYHBIX OPTaHU3MOB.

21. http://www.ddbj.nig.ac.jp/ — Smonckas ©0a3a nanaeix JJHK DDBJ, kortopas coaepxut
MHPOPMALMIO O HYKJICOTHIHBIX TOCIEIOBATEILHOCTAX, OTHOCSAMIMXCS K Pa3lIU4YHBIM T'€HaM WU
OpraHu3Mam.

22. http://molbiol.ru - HelTpanbHast PycCKOSI3bIYHAS TEPPUTOPHS VI T€X, KTO NMpodecCHOHATBHO
CBsI3aH C OMOJIOTHEH UM MOJISKYJIIPHOU OHMOJIOTHEH.

23. http://www.ebi.ac.uk — Be6-caiir EBpormeiickoro uncturyra ounonndopmaruku (EMBL-EBI),
KOTOPBIM  MpemocTaBiseT OECIUIaTHBIA  JOCTYN K  TMOMYJISAPHBIM  MPHIOKEHUSIM  JUIs
OMOMH(OPMALIMOHHOTO aHAIN3a HYKJICOTUAHBIX M OEJIKOBBIX IOCIEI0BATEIBHOCTEH, MOUCKA
JTAHHBIX C MOIIHBIMU BO3MOYKHOCTSIMU TIEPEKPECTHBIX CCBHIJIOK.

24. https://www.ebi.ac.uk/ena - EBpomnetickuii apxus nHykiieotunioB (ENA), apxuBHasi reHeTHYECKAsI
6a3za manHbIx EBpometickoro mHctutryta OnomHpopmaruku (EMBL-EBI), kotopas comepxut
MCUEPIIBIBAIOILYIO HH(POPMAIIHIO O MOCIIEI0BATEIHPHOCTH HYKJICOTHIOB B MUPE, BKIIIOYAs TaHHBIC
0 HeoOpabOTaHHBIX IOCIIEIOBATEIBLHOCTIX, HMH(MOpMaIMI0 O cOOpkax W (PYyHKIIMOHAIbHBIC
AQHHOTAIIHH.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1a00paTOpHOE 000pPYy/I0BAHUE:

MartepuanbHO-TeXHUYECKOE 00ecIiedeHne JUCIUILTMHBI 0a3upyeTcs Ha CIEAYIOUINX pecypcax:

- Ayauropusi Ui TPOBEINEHHsS 3aHATHH JIGKIMOHHOTO THIA. AyIUTOpHS OOOpyHOBaHa:
cneyuanusupoganuol (yueOHoil) mebenvio Ha 100 mocalOUHBIX MECT; O00OpYyIOBaHA MeEXHUUECKUMU
cpedcmeamu 0byueHus, CIyKalluMU JJIsl TIPEICTaBICHUsT y4eOHOH MHPOpMauu OOJBIION ayIuTOPHH
no aucuuruinHe «buommxenepusi»: npoektop EpsonEB-XO05, skpan Digis; yuebHno-naznsaonbimu
nocobuamu, 00ECTCYNBAIONIMMHA TEMAaTHYECKHE WJUTIOCTPALMU 10 JUCHUIUIMHE «BHOWHXEHepHs»:
MpEe3eHTAIMH B KOJMYECTBE 6 IIT.

- Ayauropusi JUIA TIPOBEICHHS 3aHSATHA TNPAKTHYECKOTo THIA. AyIUTOpHs 00OpyIOBaHa:
cneyuanusuposanuol (y4eOHOI) mebenvro Ha 12 TOCATOUHBIX MECT; OOOpYIOBaHA MeEXHUUECKUMU
cpeocmseamu ooyuenus: Ilpoexrop Epson EB-X03, Dkpan ScreenMedia, Jlocka aymuTopHasi MenoBas,
marauTHas, Jlaboparopusi opranuueckoi xumuu - llkad BeiTsxHON AD-221"- 2 1mT., XumMuueckui
mkad (cremnax) -1 mr., JlabopaTopHBIi CTON ¢ BRIKATHBIMA TyMOamMu — 5 1IT., XOJIOAMIBHUK «MHHCK»
- 2mT., Anmapar Ajs BepTHKaJIbHOTO 3JeKkTpodopesa — 1 mt., Bakyymusiit ucnapurens PBO-64 — 1 wir.,
Bomemerp BY-15 — 1 mr., [esunrerpatop Y/-20 — 1 mr., V3Meputens HOHHBIX COTPOTHBICHUN
(umnemanca) - 1 mr., Mcrounuk nurtaHus ais snekrpodopesa "Omnpd" — 1 mr., Ocumsmiorpad
YHHUBepCcalbHbIN 1ByXiydeBoit C-55 — 1 m., TepmocTtar TC-80 — 1 mwt., Llearpudyra MIIB-310 — 1 mir.
CIy’KalllUMHU JJIsl TpeACTaBieHuss y4deOHOW wHH(popManuu OOJbIION ayIUTOPHUM 1O JUCIUILIMHE
«buonHXEeHEPHUsI».

- Komnbrotepusiii  kiacc (ydeOHash ayAauTopus) JAis TPYNNOBBIX W WHAWBUIYaJIbHBIX
KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJS W MPOMEKYTOYHON aTTECTAIllUH, OPTaHU3AIMH CaMOCTOSTEILHON
paboTel. AyauTopus 000pyaoBaHa: CreluaIn3upoBaHHON (yueOHOiT) Mebenbio Ha 20 mocaqouHbIX MECT,
JIOCKOI MEJIOBOI; 000py0BaHa TEXHUUYECKUMH cpefcTBaMu oOyueHus: Cuctemusiii 6510k PentiumG850,
Monutop BenQ G252HDA-1 mr.; Cucremusiii 6iokAthlon 2 X2 250, Monutop BenQ G252HDA — 8
mt.; Cucremusrii 610k PentiumD 3.0GHz, MonuTtop Samsung 740N — 3 mT.; Mono6mok IRU T2105P —
2 mir.; Cucremnsiii 610k Pentium G3250, Mouutop BenQG955 — 1 mit.; Cucremusiii 610k Pentium
G3250, Morutop BenQ GL2250 — 1 mt.; Cucremusiii 610k Pentium G3250, Monutop Samsung T200
HD — 1 wr.; Cucremnsiii 610k Pentium G3250, Mouutop Samsung T190N — 1 mr.; CucremHsliit 6110k
Pentium G3250, Monutop Samsung 740N — 1 mrT.; [IpoekTop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOrpaHMYEHHBIM JOCTYHOM K cetd UMHTepHer u oOecrmeyeHHeM JOCTyNa B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00PA30BATENHHYIO CPEly OPraHU3aINH.

- [lomemenus st XpaHeHUsI U MPOPHUIAKTHUECKOT0 00CTyKMBaHUS y4eOHOro 000OpyJIOBaHUS.
Aynuropus o0opyaoBaHa: CeMaTIN3UPOBAaHHON MeOenbio Ha § MOCaJ0UHbIX MeCT; BBITsKHOI 1mKad



— lmrr., JlJamunapusiii mxag — 2 wr., Tepmocrat TC-80 — 2 ., JIaGopaTopHBIiA CTON METAUTMYECKHH —
3 mr., JlaGopaTOpHBIN CTOJI C PE3UHOBOM MOBEPXHOCTHIO — 2 IIT., XOJOJWIBHUK «ATIAHT» —
lmt.Mukpockon MOHOKYJISIpHBIN — 8 T, Mukpockon "buonam"-1 mrt., Crepunusarop naposoit BK-75
IIT "T3MOUN" — 1., [Tunetka aBromarnueckas Jlennumner 0,5-10 m"-1 ., [lunerka-no3zarop"-1 mir.,
Muxpockon Levenhuk D870T tpunokynsip"-1 ., [Ipoexktop Oepxen'-1 mr., [Ipoexktop View Sonic"-
1 ., [IpoexTop View Sonic"-1 mt., Hoyroyk Lenovo"-2 mr., [Ipunatep Brother -1 mt., [Ipuatep Canon
-1 .

6.2. IlporpaMmmHoe obecneyeHue

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

Kaspersky Endpoint Security mns 6usneca - Cranmaptaeiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n056ps 20161 KES. Cuer NePCL[3-000147 u AKT ot 23n056ps 20161 Jlnm.
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 npodeccuonanbhblii r0C 11 yyanuxcs. Homep 3akaza: 36dde53d-7cdb-4cad-a871-
29b2a19c463e.

6.3. TexHnuyeckue H 3JIeKTPOHHBbIE CPeACTBA

[Ipu mpoBeneHUH y4yeOHBIX 3aHATHM MCIIOJIB3YIOTCS TEXHUYECKHE U AJIEKTPOHHBIE CPEICTBA
OoOy4eHHsT M KOHTPOJS 3HAHUH CTYJACHTOB - Mpe3eHTAlUH, (ParMEHThI (UIBMOB, HCIIOJIB30BaHHE
KOTOPBIX NPEAYCMOTPEHO METOIMYECKON KOHIIENIUEN MPEeno aBaHusl.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT' U

Jnst ocBoeHUs AMCHUIUIMHBI «BHOMHXKEHEPHs» MPUMEHSIOTCS CIEIyIoNMe o0pa3oBaTeIbHbIC
TEXHOJIOTHU:

1. Ungopmayuonnas nexyus. JIeKus — 3T0 CKaToe M3J0KEHUE OCHOBHBIX HAy4YHBIX (DaKTOB,
9TO SBIsIeTCS 0a30i Uis aHalIM3a PacCyXIEHUMH, OIEHOK.

2. Jlexyus-euzyanuzayus. B Xo1e JeKIMH CTYACHT MPeoOpPa3OBBIBAET YCTHYIO U NMHMCHMEHHYIO
uH(pOpMaIIMI0O B BU3YalbHYIO (GOpMY, BBIAESAS MPU 1ITOM HauOolee 3HAUYMMBbIE U CYIIECTBEHHBIE
aieMeHThl. Ha JeKiun ucoib3yroTCsl CXEMBbI, pPUCYHKH, YEPTEXKH, CIalAbI-NPEe3eHTAINH, K TTOJITOTOBKE
KOTOPBIX TIPHUBJICKAIOTCS oOydaromuecs. IIpoBeneHune JIEKIIMU TPOBOJUTCA B BHUAE CBS3HOTO
Pa3BepHYTOr0 KOMMEHTUPOBAHHUS MTOATOTOBIEHHBIX HATJISIIHBIX TOCOOMIA.

3. Ilpobnemnas nexyusi. B xone nmpoONIeMHON JIEKITUM 3HAHHS BBOMSATCS KaK «HEU3BECTHOEY,
KOTOpOE€ HEOOXOAMMO «OTKPBITH». [IpoOnemHas NeKius HAauMHAETCs C BOIMPOCOB, C TOCTAHOBKHU
poOJIeMbI, KOTOPYIO B XOJI€ M3JIOKEHHUS MaTepuaia HEoOXOJUMO pemuTh. [Ipu 3TOM BhIIBHTaeMas
npobiieMa He UMEET OJTHOTHITHOTO PELIEHUs, TOTOBOM cXeMbl HET. JJaHHBIN TUT IEKIIUU CTPOUTCS TAKUM
o0pa3oM, UTO JAESATENBbHOCTb CTYAEHTa IO €€ YCBOEHUIO MNpPUONMKAeTCs K IOMCKOBOM,
Hccaea0BaTeNbckoil. B Xo/e eKuu npoucxXouT JUaor IpernojaBaress U CTYIEHTOB.

4. Jlexyusa-6eceoa. llpennonaraeT HENOCPEACTBEHHBIN KOHTAKT MpeNoaBaTess C ayIuTOpUeH.
[IpenmyIiecTBO JIEKIIMH-0ECEeTb COCTOUT B TOM, YTO OHA MO3BOJISIET MPUBIEKATh BHUMAHUE CTYJCHTOB K
Han0oJiee BaXXHBIM BOMPOCAM TEMBI, OMPENETATh COJACPKaHME U TEMI H3JIOKEHUS Y4eOHOTO
MaTepuaia ¢ yueToM 0COOEHHOCTEH CTYICHTOB.

5. Jlexyua c paszbopom roukpemuou cumyayuu. B Xoje JNEeKIUM KOHKPETHAs CHUTYyallus
W3NIaraeTcs yCTHO WIJIM B BUJE KpaTkoro nuaduiabMma, Buaeo3anmucd u T. I. CTyIeHTBl COBMECTHO
aHAJIM3UPYIOT U 00CYKJIal0T MPEICTABICHHBIN MaTepHuall.



6. [lpakmuueckue 3aHamus — 3TO 3aHATUE, TPOBOJUMOE O] PYKOBOJCTBOM IpENOaBaTeis B
yueOHOM ayTUTOpUH, HAIPABIEHHOE HAa YIIyOJeHHEe HAayYHO-TEOPETUYECKUMX 3HAHUM U OBJaJeHUE
OIpEeICIEHHBIMU METOJJAMU CAMOCTOSITENIbHOW paboThl, KOTOpoe (hopMUpYeT MpaKTUYECKUE YMEHHS.
Opnoit U3 QopM MPaKTUUYECKUX 3aHATUN B By3€ SIBJISETCS CEMUHAP.

7. Konnokguymsl — BAJ y4eOHOTO 3aHATHSA, IPOBOJUMOIO C LIEIbIO MPOBEPKU U OILCHUBAHUS
3HaHUW yuyammxca. KoIokBUyM MOXET TNpOBOAUTBCA B (QopMe HMHAMBUIYaIbHOU Oecebl
MperoiaBaTelisi CO CTYACHTOM WJIM KaK MacCOBBIM ompoc. B xone rpynmoBoro o0CyXaeHHs CTyIEHTHI
y4daTcsi BBICKA3bIBaTh CBOIO TOYKY 3PEHHUS IO OMPEJCIIEHHOMY BOIPOCY, 3alllMIaTh CBOE MHEHHE,
NpPUMEHSS 3HaHUS, TOTYYEeHHBIC HA 3aHATUAX 110 peaMeTy. B Xo/e KOJUIOKBUyMa TakKe MPOBEPSIOTCS
pedepatsl, Ipyrue nucbMeHHbIe paboThl CTYJEHTOB, IPOBOJUTCS 3aC/IyIIMBAHNE JOKIIAOB.

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

9. Jlucmanyuonmsie obpazosamenbHbvle MexHON02UU. [Ton JTUCTAaHIIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJOTHSAMU TOHUMAIOTCS 00pa30BaTENbHBIE TEXHOJOTHH, peaji3yeMble B
OCHOBHOM C TMpUMEHEHHEM HWH(OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHBIX ceTeil. Ilpu ocBoenuun
IUCUUTUIAHBL «MOJNeKysipHas OMOJIOTHS KISTKW HCIIOIB3YIOTCS CIIEIYIONNE TEXHOIOTHH:

* kelicosas mexHonoeuss — (opMa IUCTAaHIMOHHOTO OOydYeHHus, OCHOBaHHAas Ha
NPeJOCTaBIeHUN  OOydaromuMcsi  MH(GOPMAIMOHHBIX ~ 00pa3oBaTelIbHBIX  PECYpcoB B  BHUJE
CHEIHATM3UPOBAHHBIX HA0OPOB Y4eOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJIB30BAaHUEM Pa3IUYHBIX
BUJIOB HOCUTEJIeH nHpopMaIuu (KeicoB);

* uMmepHem-mexHo102usi — cocod TUCTAHIIMOHHOW nepeaayn nHbopMalui, OCHOBAaHHBIN Ha
WCTIOJB30BAHUU TJIO0ATNBHBIX W JIOKAIBHBIX KOMITBIOTEPHBIX CeTed /sl oO0ecredeHus: JJ0oCTyma
oOyuaromuxcsi K “HGOpPMaLMOHHBIM 00pa30BaTENbHBIM pecypcaM U At GOPMUPOBAHUS COBOKYITHOCTH
METOAMYECKUX, OPTaHU3AINOHHBIX, TEXHUYECKUX U MPOTPAMMHBIX CPEICTB PEalU3alliy M yIIPaBICHUSI
y4eOHBIM TIPOIECCOM HE3aBUCHMO OT MecTa HaXOXJIeHHs ero cyobekToB. lMcrnombiyetcs
Oopasosarenbubiil moptan UI'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPHUAJIBI IVISI TEKYIIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUU

I[J'IH BXOAHOT'O KOHTPOJII OLCHKH YPOBHSI 3HaHHUHI CTYACHTOB HCIIOJB3YHOTCA IO OCHOBHBIM
pasaciiamMm 6I/IOXI/IMI/II/I, OUTOJIOTHUHU, TCHCTUKU U MOHGKy.]'IS[pHOﬁ Oouoorumy.

OL(EHOUHble mamepuaiibl meKyuieco KOHmpoJia

OneHouHble MaTepuajibl TEKYIIEro KOHTposs ¢opmupylorcs B cooTBerctBuM ¢ JIHA
yHHUBepcuTeTa. B pamkax quciuruinHbl « bBHOMHKEHEpHs» UCTIOIB3YIOTCS ClleAyrone GOpMbl TEKYIIETO
KOHTpPOJIA!

® YCTHBIHI OIPOC;
®  3aIIWTa JOKJIAJO0B;
® KOHTPOJIb CAMOCTOSITEIBHON paOOTBHI.
DoHJ OLIEHOYHBIX CPEJICTB BKIKOYAET:
KOHTPOJIBHBIE BOIIPOCHI;
IIepPEYEHb TEM JOKJIAJIOB;
BONPOCHI 1)1 camocTtosiTesnibHoro uzyuenus (CPC);
[IepevYeHb K3aAMEHAIIMOHHBIX BOIIPOCOB.
HazHauyeHue o1eHOUHBIX CPEJCTB: BBIIBUTH chopmupoBaHHOCTh koMmeTeHuu [1K-2, ITK-3 (cm.
. I11). CTyzneHTbl, He BBITOTHUBIINE 33/1aHHS TEKYIETO KOHTPOJIS WM MOJTYYHBIINE 32 HUX OLEHKY «HE
YIIOBJIETBOPUTEIBHO», /10 IPOMEKYTOUYHOM aTrTecTallMd HE JIONyCKaroTcsd, I0Ka He OyayT
JIMKBUUPOBAHBI BCE 3a10JDKEHHOCTH.

Ilpumepnuie 6onpocwt 0151 6X00H020 KOHMPOIA



CoNoOR~WNE

10.
11.
12.

ogakrwnE

YpoBHU OpraHU3aliKi T€HETUYECKOT0 MaTepuraa.

Perumukarus JIHK (mmosrykoHcepBaTHBHBIN MEXAHU3M)

[TonsTre reHOTHUIT, PEHOTHUII, HACTIECTBEHHBIC PU3HAKH.

Oco0eHHOCTH HACIEACTBEHHBIX MPU3HAKOB.

['ucronornueckre 0COOCHHOCTH CTPOCHUS PA3IMYHBIX TKAHEH

Mexanu3mbl QYHKIIMOHUPOBAHUS KUBBIX KJIETOK Ha Pa3HBIX YPOBHSAX OpraHU3AINH
Oco0eHHOCTH OpTaHM3aIH U KUZHEACITSILHOCTH PACTUTEIBHBIX H )KUBOTHBIX KIIETOK
I'amerorenes. Drarsl.

OmnonorBopenue. I'enomHast pekomOuHanus. JlnHaMuKa XpoOMOCOM B Meiio3e
OmuoKy Melo3a 1 UX IMOCJIEACTBUSA

CueruienHoe HacienoBanue. YnucTora KpoccuHronepa. ['eHeTHueckue KapThl
CtpoeHue, JIOKaJIU3aIis TCHOB YeI0BEeKa

Bonpoce! AJ1s1 NpoBeleHUus1 TEKYIIEro KOHTPOJIs

KaxoBo conepxanue TepMuHa «OMOUHKEHEPUS»?

B 4yeM cx0acTBO U OTIIMYMS pa3IMYHBIX BUIOB OMOMHKEHEPUH?

JlaiiTe onpezienieHre TEpPMUHY «T'€HETHYECKask MHKeHepus», «pekoMOorHanTHas JJTHK».
Uro sBIsSIETCSI OCHOBHOM 3a/1aueii TeHETUUECKOM UHXKEeHEepUun?

Kakoii mpouecc JIeXHUT B OCHOBE METO/I0B T€HETUYECKON HHKEHEpUN?

Oxapakrepu3yiTe Nocaea0BaTeIbHOCTh ONEepaIiil, OCYIIECTBIIIEMbIX T€HHBIM
HUHXECHEPOM.

KakoBbI OTEHIMATBHBIE OMACHOCTU TPU paboTe ¢ PpeKOMOMHAHTHBIMU M TPAaHCTEHHBIMHU
opranu3zMamu?

VYkaxure coBpeMeHHbIe MeTo bl cekBeHnpoBanus JJHK, moaxoas! k uneHTH(GHUKAINN TEHOB
B T€HOMHBIX II0CJIEJOBATEILHOCTSAX U ONPENIEIECHUI0 UX QYHKINH

Kaxue metospl SBISIOTCS OCHOBHBIMU ITPH U3yYEHUH T€HOMOB?

10. Ha3oBute ocHOBHBIE crtocoObl 1 MeTobl BbiaeneHus JTHK.
11. Yewm otnuuaercs oObuHas ammundukanus pparmentos JJHK ot ammundukanuu B

PEKUME PpCAJIBHOI'O BpeMeHI/I?

12. Korna u xeMm Obuta morydeHa rnepBast pekomOunanTHas JJHK? 13 kakux ¢pparmMeHTOB OHa

Obl1a cocTaBicHa?

13. TlepeuncnuTe OCHOBHBIE ATAIBI CTAHOBJICHHUS M Pa3BUTHS T€HETUIECKON HHKCHEPHH.
14. Ha xaxue rpymnibl MOKHO YCJIOBHO pa3fienuTh GpepMeHTsl, pacieristonue /JHK B

CHEeU(PUIECKUX yJacTKax?

15. CexsenunpoBanue JIHK. [Tonumepasnas nennas peakuus (I1L[P) u ee mpumenenue B

MIPaKTHKE

16. Pacckaxxute o xumuueckoMm Metoze ceksenuponanus JHK. [Ipusenute cxemy.

17. Ha yem ocHOBaH sH3UMaTH4eckuii Mmetos cekBeHupoBanus JTHK?

18. C kakoii uenbto ucnonb3yrot JJHK-30u1517.

19. Yro Takoe MMTHpOBaHNE, KAKUMH OCHOBHBIMH METOJIAMH OCYIIIECTBIISCTCS?

20. Pacckaxxute o crumBanuu reHoB ((parmentoB) JIHK mo «mmnkum» KoHIam.

21. MeTonp! BBeIeHUS TEHOB B OaKTEepHAIbHBIE KIIETKH. DKCIPECCHS TyKEPOIHBIX TCHOB.
22. Kakue monexyns! JJHK Ha3piBatoT BEKTOPHBIMU?

23. KakuMu 0COOCHHOCTSIMH JIOJDKHBI 00J1a71aTh BEKTOPHI?

24. JlaiiTe onpeneneHre TEpPMUHY «IU1a3Muiay. Kakue nima3Mubl Ha3bIBaloT

KOHBIOTaTUBHBIMH, a4 KaKHue HEKOHBIOTaTUBHBEIMHU?

25. KeM u koryia 6bU1 OJTYYeH NEepPBbIi M1a3MUIHBINA BEKTOP?
26. Kakwue rpynmsl TeHOB 00513aTeIbHO JIOJKHBIX BXOAHUTH B COCTaB BEKTOpa MepeHoca?
27. Ilepeuncnure criocoObl BHEIPEHUSI BEKTOPOB B MPOKAPUOTUYECKHE WU

OYKapUOTHYCCKUEC KIICTKU.
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. UTO MOHMMAIOT MOJ TEPMUHOM «KJIOHUPOBAHUE TEHOBY»?

. JlaiiTe onpezeneHne TePMUHY «TPaHCHEKITHS.

Pacckaxkute 00 3Kcnpeccuy 4yKepoIHbIX T€HOB y IIPOKAPHOT.

HazoBure n0CTH>KEHNS TEHETUYECKOM HHKEHEPHUHU B OTPACIIN KUBOTHOBOJICTBA.
[lepeuncnure Tanbl NOIYyYEHUS] TPAHCTEHHBIX KUBOTHBIX.

Kakue npuémsl UCIONb3yIOT U1 TpaHC(hOpMalMi T€HOB B TEHOM KUBOTHOT0?
[ToueMy 00pa3yroTcs OpraHU3MbI «MO3AUKN»?

Kakue npeumyiiectsa UMEIOT T€HHO-MOIU(UIIMPOBAHHBIE PACTEHUA? A UTO BbI3BIBAET
OIIaCEHUs yYEHBIX U HACEIECHUS?

Kaxkue TpeboBanus mpeabsBiIsiOTcs K MapkupoBanuio [ MO-nipoaykToB?

JlaiiTe cpaBHUTENBHBIN aHAIN3 ATUX TPeOOBaHUI B 3aKOHOAATEIbCTBAX Pa3HBIX CTPaH.
Kakyro cTpyKkTypy UMeeT TUIINYHAsI TPAHCT€HHAsl BCTaBKa?

Kakue Tunuynble 3a1aun pernraet OenKoBbIi nHKeHep?

KakoBa nociieoBaTeIbHOCTh 3KCIIEPUMEHTA B OEIKOBOW MH)KEHEpUU?

Kakue metonb! nccienoBanusi 0€IKOB UCIOIB3YIOTCS B OEIKOBOM HHKEHEpUN?
Oxapakrepusyire COBPEMEHHBIE IIOJIXO0/1bl MOJIETIMPOBAHUS CTPYKTYPbI U QYHKIIUU
0eJKoB

[Touemy nist MeTaboIMYeCKON MHKEHEPUH BaXKHO U3ydeHHe 0coOOeHHOCTeH MeTaboau3Ma
Pa3IUYHbIX OPraHU3MOB?

Kakue coenrHeHus ABIAIOTCA OCHOBOM H3UMAaTHUECKON MHKEHEPUH?

B uem 3akmrouaroTcst HEIOCTATKH MPENapaTOB YUCTHIX (PEPMEHTOB?

Yro Takoe UMMOOMIIN30BaHHbIE (DepMEHTHI?

Kak momy4yaror UMMOOMIIN30BaHHBIE (PEPMEHTHI?

B yeMm cocTosAT npeumyiiecTBa MMMOOUIM30BAHHBIX ()EPMEHTOB, 110 CPABHEHUIO CO
CBOOOTHBIMU (pEepMEHTATUBHBIMH TIpETIapaTaMu?

Kakumu cBolicTBaMM JJOJKHBI 00/1a1aTh HOCUTEIH, UCIIOJIb3YyEeMble JUI1 UMMOOUIU3aIH
bepmeHTOB?

B ueMm cymHocTh (hu3nyeckux METO10B UMMOOMIN3ALUKU ?

JlaiiTe KpaTKyl0 XapaKTepUCTUKY XMMHUYECKUX METOJ0B UMMOOUIIN3ALINH.

Kakumu coeiMHEHNUsAMHU IPEICTaBICHbI IPUPOJHBIE IOJUMEPHBIE HOCUTENIN?

B kakux oTpacisx HapoJHOIrO X03sCTBa MPUMEHSIOTCS UMMOOMIM30BaHHbIE (PEPMEHTHI?
Pacckaxxute 06 ”UMMOOMIIN30BaHHBIX TOJIU(PEPMEHTHBIX CUCTEMAX.

Korna 6b11a co3ana nepBasi HCKycCTBEHHast OM(pepMEeHTHas CUCTeEMA U KaKue
KOMITOHEHTHI OHa BKJIroyaa’?

B kakux cinydasx enareiabHO UCIOJIb30BaHNE MMMOOMIN30BAHHBIX MOJIM(EPMEHTHBIX
cucrem?

HazoBute uepTsl cX0ACTBa U OTINYMI a03UMOB U EPMEHTOB?

I'e ucnonb3yroT puOO3UMBbI?

Kaxue MeTopl HCIOIB3YIOTCS B TEXHOJIOTUAX KIETOYHON MH)KEHEPHUH?

Kakue HanpaBieHHsI TEHETUUECKON MHKEHEPUH 3HAYUMBI JUIsl COBPEMEHHOTO
pacTeHueBojicTBa?

B uém nposBisieTcs 9KOI0rM4eCKUi PUCK UCTIOIb30BaHUS METO0B

TeHETUYECKON NHXKeHepun?

B uém cymHocTh MeTOAA KYIbTYpBI KJIETOK Y TKaHEH?

Ha u€m ocHOBBIBaeTCSI METOJT COMAaTHYECKON THOpUAN3aun?

B uém cymHoCcTh METOZ]a PEKOHCTPYKIUU KIETOK?

HazoBute 3Tamnsl noixydeHusi THOPUIHBIX KIETOK.

JlaiiTe onpeieneHre TepMUHY «IIpOTOIIacThl». HazoBUTE cIOCOOBI CIIUSHUS
MPOTOIIIACTOB

Kakue stamsl BKIIto4aeT B ce0s1 Mpoleaypa NojaydeHNnss MOHOKIOHAJIbHBIX aHTHTEN?
[Touemy B cpene ['AT pacTyT TOIBKO rHOpUIHBIE KJIETKA MUEIOMBI-CEIE3EHKH, a BCE
OCTaJIbHBIE THIIBI KJIIETOK HE MOTYT B Hell mposudepupoBars?
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69. [ToyeMmy MOHOKIIOHANILHBIC AHTUTENA HAXOAST Bce OoJiee MUPOKOE MPpUMEHEHUE?

70. Kem 1 xorja 0611 pa3paboTaH METOJI IEpeHOCa siIep METOJI0M MUKPOMAHHUITYISIIANA?

71. KakoBbl IPUHIMIIBI TKAHEBOW MHXKEHEpUN?

72. KakuMy  TOpUHLOMIAMU  PYKOBOJCTBYIOTCSI ~ IMPU  CO3JAaHUM  HCKYCCTBEHHBIX
OMOCOBMECTUMBIX MAaTEPHAJIOB.

73. Kakue OMOMHXKEHEepHbIE METO/IbI UCIIOJIB3YIOTCS B CO3JJaHUM UCKYCCTBEHHBIX OpraHoB?

74. Yto Takoe reHHbIe OAHKU ¥ UX TPeIHA3HAYCHUS?

75. Kakue coequHeHHs UCIONb3YIOT B KAUeCTBE KPUOIIPOTEKTOPOB?

76. KakoBbI 0COOEHHOCTH KPUOKOHCEPBAILIUH TTOJIOBBIX KJIETOK U AMOPHOHOB?

77. KakoBbl 0COOEHHOCTHU KYJBTYPbI 3KUBOTHBIX KJIETOK U OCOOCHHOCTH OPTaHHOM KYJIbTYPHI.

78. Kak moyryyaroT MeXBHIOBbIE XUMEPHI?

79. Kak ocyImiecTBIIsIOT KIIOHUPOBAHUE KUBOTHBIX ?

80. Kak mpou3BOIST KyJbTHBUPOBAHME IMOJOBBIX KJIETOK, OIUIOJOTBOpeHME IN VItro u
TpaHCIUIAaHTAIII0 SMOPHOHOB?

Ilepeuenv mem ycmuuplx 00K1a006- npe3eHmayuil

IlepcnieKTHBBI ¥ 3HAUCHHE 1IeJIEHANPaBIEHHOI0 U3MEHEHUsI OMOJIOTHYECKUX 0OBEKTOB
Buonornveckne 00bEKTHI, UCTIONb3yeMbIE B OMOUHKECHEPHH.

Bo3MOXHOCTH KIETOYHON MHXKEHEPUH B PACTCHUEBOJCTBE

MeTto/1b1 BbIACTIEHUS U KYJIbTUBUPOBAHUS KIIETOK pacTEHUI

Poinb 1 MecTo in silico TeXHOJIOTUI B COBPEMEHHOHN CTPYKTYpPHON MPOTEOMHUKE
PexkoHCTpYKIIUS KIETOK ITyTEeM CIIMSHUS KICTOYHBIX (PparMeHToB.

MesxBuoBas rTuOpuAN3aLns COMATHUECKUX KIIETOK.

buorexHonoruu Ha OCHOBE U30JIMPOBAHHBIX IPOTOIJIACTOB

O1eHka MOTEHIMAIBHOIO PUCKA TeHETUYECKON TpaHCc(hopMalui pacTeHuit

ITouck knoHOB ¢ pekomOuHanTHOH JIHK 1 nnentndukanus ki1oHoB

ITyTu coxpaHeHus, yIyqlleHUs U COBEPLICHCTBOBAHUS F'€HO(POHA CYLIECTBYIOIIUX U CO3/1aHUS
HOBBIX MOPO/J] )KUBOTHBIX.

[IpyHIMIIBI 1 METO/BI KIIOHUPOBAHUS KUBOTHBIX.

[IpyHIMIBI 1 METO/BI MOTYYEHHS TPAHCT€HHBIX KUBOTHBIX

Otansl ¥ METOIbl MCCIeI0OBaHUs METa00IM3Ma C 1IeIbI0 €r0 HalpaBIeHHON Mo pUKalul U
JaJIbHENUIIETr0 MPAaKTUYECKOTO UCIIOJIb30BAHMUS.

MeTon0510T1sl KOHCTPYMPOBAaHUS UCKYCCTBEHHBIX OPraHOB.

MonenupoBanue u koHcTpyupoBanue 3D-cTpykTyp epMEeHTOB U aKTHBHBIX LIEHTPOB
Nmmobunu3oBanHble pepMeHTsl. [IpenmyriecTBa MIMMOOUIM30BaHHBIX OMOKATAIN3aTOPOB.
XapakTeprucTUKa OCHOBHBIX HOCUTEJEH U cTOCOOOB MMMOOUIIN3alluU

OcHOBHbIE 00J1aCTH TPUMEHEHHSI UMMOOMIIN30BaHHBIX OMOKATaTN3aTOPOB

HoBrie 6noMaTepuasnbl 1 METOIbl TECTUPOBAHUS UX OMOJIOTHYECKON O€301MacHOCTH
OCHOBHBIE IPUHIUIIBI TKAHEBON MH)KEHEPHH.

[Tnazmuasl arpoOakTepuil Kak BEKTOPHI AJIsi TpPaHCHOPMALIHH.

Co3naHue TpaHCTEHHBIX PACTEHUH IS MOTyUEHHs] YeJIOBEUECKUX OEITKOB.
14.I'eHHO-MH)KEHEPHBII UHCYIINH.

I'enoMuKa U ee posib B pa3BUTUU OMOMHXKEHEPHUH.

Ponb npoTeoMuKu B CO3aHUN HOBBIX JIEKAPCTBEHHBIX CPECTB.

Hcnonp30BaHnEe CTBOJIOBBIX KIIETOK.

I'ennas Tepanus.

KpunokoHcepBatust KJIeTOYHbIX KyabTyp. [Ipobaemsl u 3aaun kprodbuonoruu. CriopHOCTb
KPUOHHKH.

Kynbrypa kierok uenoseka. OpraHHas KynbTypa.



Tecmul 0na meKkyuieii ammecmayuu

1. JIns monydyenust pekomOunanTHo JIHK mmazmuet BeinesitoT u3 E. coli v ynansioT u3 HUX 4acTh
koJblieBor Mosiekyibl JIHK ¢ momompio hepMeHTOB: a) pecTpukTas; 0) mojJuMepas; B) JIUTas; T)
00paTHOM TPAHCKPUNITA3bI

2. Kakue ¢pepmenTaTuBHbIe akTHBHOCTH 1103BOJIsI0T JIHK-monmumepase I u3 E. coli urpars akTHBHYIO
poib B pemapanuu nospexaenuir JJHK in vivo: a) 5'— 3' monumepasnas akTUBHOCTB, 3'- 5'
9K30HYyKJIea3Has aKTHUBHOCTh, 5'— 3' 3K30HYyKJI€a3Hasih aKTUBHOCTh; 0) 5'— 3' mommmepasHas
aKTUBHOCTB, 3'- 5' 2HJIOHYKJIea3Hass aKTUBHOCTh, 5'— 3' 9K30HYKJI€a3Hasi aKTUBHOCTH; B) 5'— 3'
noJuMepasHas AakTHUBHOCTh, 3'- 5' 5K30HyKJ€a3Has aKTUBHOCTh, S5'— 3' sHIOHYyKII€a3Has
aKTUBHOCTB; T) 5'— 3' monmMepasHast akTHBHOCTb, 3'- 5' 9K30HyKIJI€a3Hasi akKTUBHOCTh, 5'— 3'
JUra3Hasi akTUBHOCTh

3. MynbTuIuiekcHas MOJIMMEpa3Has LenHas Peakiysi MCIOJIb3yeTcs: a) AJsl ObICTPOro M3MEpeHus
konmudectBa omnpeaenennon JIHK, x/[HK umu PHK B mpobe; 6) mis ToyHOrO HM3MepeHUs
KOJIMYECTBA MPOJAYKTAa pEaKkUHUHU IO MEPE €ro HAKOIJICHUS; B) B HEKOTOPBIX METOJIMKax
CEKBEHHUPOBAHMSI W TUOPUIM3ALKMOHHOIO aHalluM3a; T) A aMIUTM(UKALUY, BBIACICHUS WIH
UIeHTU(UKAIIMY U3BECTHOM MOCeA0BaTeIbHOCTH U3 Onbmorekun PHK

4. Ilpy co3maHMM W HCIOJB30BAHHWU KIIOHMPYIOIIETO BEKTOpA MPHUAEPKUBAIOTCS CIIEAYIOIINUX
KPUTEPUEB: &) BEKTOP JODKEH UMETh pa3Mepsl 10 15 ThicAad map HYKJICOTHIOB (T. M. H.) U BhIIIE
Uit 3P PEKTUBHON TpaHC(HOPMAIINU KIETOK-X035€B; 0) BEKTOP JIOJDKEH COJEPKATh MUHUMAIBHOE
YHCIIO YHHUKAJIbHBIX CAaWTOB PECTPUKIHMU, B KOTOPbIE MOXET OBITh OCYIIECTBIIEHA BCTaBKa
rereposiornyHoi JIHK; B) BexkTOp n0/KeH UMETh OJUH WM HECKOJIBKO CEJIEKTUBHBIX MapKEpOB
(reHOB), MO3BOJISIONINX JIETKO OTJIMYUTH KJIETKH, HECYIIUE BEKTOP, OT HETPaHCHOPMUPOBAHHBIX
KJIETOK; T') UJI€aJIbHBII BEKTOP JI0JIKEH JOMOJIHUTEIBHO COJIEPKaTh MapKep, KOTOPbIN MOXKET OBITh
AKTUBHUPOBAH WM MHAKTUBUPOBAH MMyTeM BbIpe3aHus (pparmenToB rereponoruunoi JTHK.

5. IIpoTonnacTsl pacTUTENBHBIX KJIETOK S3H3UMATHUECKUM ITyTEM BIIEPBBIE BbIACIIUIIL:

a) Conton; 0) Kokkunr; B) Knepkep; r) UeH.

6. BrniepBbie ycnemHoe KyJIbTHBHPOBAHUE PACTUTEIBHBIX TKAHEH HA CHHTETHYECKUX TMHUTATEIBHBIX
cpenax ocymectsunu:a) Po66unc u Korre; 6) Yaiit u I'othe; B) Xennep u Huy; r) Knepkep u Uen

7. YcnoBusi COXpaHeHUs! MPOTOIIACTOB B KJICTOYHOW WMHXKeHepuu: a) ['mmoroHuyeckas cpena; 0)
Hanmuuue B cpene mnomusTuineHrnukonst; B) Hamumume B cpene OydepHoro pactBopa; T)
I'unepronnyeckas cpeaa

8. MHnykTopaMu peain3alud TOTUIIOTEHTHOCTH KJIETOK M TKaHEH pacTeHui sBisorcs: a) Y-
oOnydyenue; 6) Butamunsl; B) AMMHOKHUCIOTHI; T) DUTOrOpMOHBI

9. Uenu co3naHust TPAHCT€HHBIX OJKMBOTHBIX: a) YBEIMYEHHE MPOIYKTUBHOCTH; ©O)
HeBocnpunmuuBocts k Oone3nsm; B) KceHoTpaHcmanTalus opraHoB uenoBeky; T) [Iponykus
JIEKapCTBEHHBIX BEIIECTB U MPOAYKTOB JI€UECOHOT0 MUTAHUS

10. CycneH3WOHHBIE KYJIbTYphl XapaKTEPHU3YIOTCS: a) BBICOKOW arpermpoBaHHOCTHIO; 0)
oOpa3oBanueM rpynn u3 5-10 KJIeTOK; B) OAMHOYHBIMU KJIETKaMH; I') Opa3oBaHHe Tpynn u3 2
KJIETOK

11. TlpuumHOW rubeny MEpPBUYHOIO HKCIUIAHTA OOBIYHO SIBISETCS HAKOIUIEHHE B TKaHIX: a)
ayKCHHOB; 0) IUTOKWHUHOB; B) (DEHOJIOB; T') YIJI€BOJIOB

12. TpaHcreHHble OpraHU3Mbl MOJIYYAIOT MyT€M BBOJIAa YYXEPOJHOIO I'eHa B a) COMaTHYECKYIO
KJIETKY; O) SIMIIEKIETKY; B) CIEPMATO30M/I; T') MUTOXOHJIPUH

13. B cocrtaB BekTopa Ha OCHOBE BHpYyca BXOIAT IOCIEIOBATEIbHOCTH, OTBEYAIOIIUE 3a

a)CTIOCOOHOCTh K Tepefaye B KIETKY XO035MHA;0). CIOCOOHOCTh K aMIUTH(UKAIUH;
B). MapKepHBII MPU3HAK; T'). BCE IEPEUNCICHHBIE OCIEI0BATEIbHOCTH

14. CnocoGHOCTB SMOPHUOHATBHBIX KJIETOK MEHSITh HarpaBJIEHUE pa3BUTHS:
a)YHUIIOTEHTHOCTh; 0) JeTepMHHAaus; B) TpaHcAeTepMHHAIuUs; T) auddepeHunpoBka; 1)
PECTPUKIIHSL.



15. BoccraHoBieHHE 1ETIOr0 OpraHu3Ma U3 TPYIIIBI KIETOK: a) anuMopdo3; 0) Mopdasuiakcuc; B)
pereHepanoHHas TUNepTpoduss; T) COMATHUYECKUH HSMOpHOreHe3; ) KOMIIEHCATOpHAs
runepTpodus

16. TpaHcriaHTaIMOHHBIM UMMYHHUTET OCYIECTBISAIOT: a) T — mumdborutser; 6) B — mumdoruTsr;
B) Makpo(ary; r) rasMaTndeckue KIeTKH; 1) MUKpodaru

17. Kakue pepMeHTH KaTaTU3UPYIOT CHHTE3 CIOKHBIX OPraHUYECKUX COSAMHEHUN U3 MPOCTHIX?

a) OKCUJOPEAYKTa3bl; 0). IMa3bl; B )IUAPOIIA3HL; T') JIUTa3bl

18. Jlns momydeHus: peKOMOWHAHTHBIX BaKIIMH OOBIYHO MCHOJB3YIOT BHpyC: 0) rpunma; b)
renatuta B; B) smypa; T) KOpoBbeH ocCmbl; 1) O€IIEHCTBA, B T€HOM KOTOPOTO BBOAMUTCS
Yy>KEPOAHbIE T€HbI, KOJUPYIOIIIEe UMMYHOTE€HHbIE OCJIKH Pa3IUYHbIX BO30YIUTENIECH.

19. PecrpukumonHble 3HAOHYKJIea3wl: a). Ocymectusor cuHTte3 [IHK nHa marpune MPHK;
6) Coxkpamrarot apoiHyro cnupaib JJHK ¢ o6onx koHioB; B) HaxoasT u pa3pe3aroT MOJICKYIIbI
JHK B caiiTax ¢ onpeneneHHON NOCIeq0BaTeIbHOCTHIO.

20. Bekrtopbl, KOTOpbIE COAEpk AT PEIUIMKATOPbl T€HETUYECKH HEPOJICTBEHHBIX OPIraHU3MOB,
OBIBAIOT: a) BEKTOPHI MPOKApUoT; 0). BEeKTOpHI 2yKapHuoT; B). BEKTOPHI UeIHOYHOTO TUTIA.

21. Metoa MOJIEKYJISpPHON THMOpPHAM3ALMU OCYIIECTBISIETCS C MOMOIIbIO: a) MOHOKJIOHAJIBHBIX
aHTUTEN; 0) XWMEPHBIX AHTUTEN, B) 3aMCIICHHBIX AHTUTEN, T') TCHETUYCCKUX 3O0HIOB; 1)
nparmMepoB.

22. TpaHcreHHbIC KHUBOTHBIE - HHIMBUAYYMBI: ) COIEPIKAIINE B CBOEM I'eHOME JIe(PEKTHBIE TeHBI;
0) MNOJy4YMBIIME HHBEKIMIO PEKOMOMHAHTHOTO TOPMOHA MHUKPOOHOTO MPOUCXOXKICHHS, B)
NOJYYMBIINE WHBEKIMIO PEKOMOMHAHTHOTO TOPMOHA aHAJOTHYHOTO MPOUCXOKICHHS, T)
coJieprKallre B CBOeM Ir'eHOME Uy>KEePOJIHBIN T'€H; /1) MOJIYYHUBILNE HHBEKIIUIO TeHHO-UHKEHEPHOTO
npernapara

23.  XuBOTHBIE, COCTOSIIINE W3 ABYX WM HECKOJIBKHX KIJIETOUHBIX JTUHHUH, MPOUCXOMAAIIUX H3
OJTHOW 3UTOTHI, HO MMEIOINE Pa3IMYHbIe TeHOTHITHI HA3bIBAIOTCA: a) XUMEpaMu; 0) MO3auKaMu;
B) KJIOHUPOBAHHBIMH;T)TOMO3UTOTHBIMH ); /1) T€TEPO3UTOTHBIMH

24. Kaxoii 3 peareHTOB UCIOIB3YETCs JIsl aKTUBAIIMH HITH BOCCTAHOBJICHUS JUILIONIHOTO Habopa
XPOMOCOM Y 3UTOTHI, COJIEPKAIIEH raluIonAHbIA HA00p XPOMOCOM, IIPH CO3JaHIUH TOMO3UTOTHBIX
JTUTUTOWTHBIX KUBOTHBIX?: @) TONHMATHICHIJIMKONb, 0) muToxanasuH B; B)QHU3MOIOTHUYECKUIA
pactBop; r) Konxunug; 1) JMCO

25. TlomydeHue HICHTUYHBIX MOTOMKOB MyTEM IE€PECAIKU sep SMOPHOHAIBHBIX KIETOK B
MIOJIOBBIE KJIETKH C yJaJleHHBIMH sJJpaMH Ha3bIBaeTCs: a) ruOpuau3aiueii; 0) ClIusHueM KIETOK;
B) KJIOHHPOBaHUEM; I') TpaHc(opmalmeit; 1) arrperanuen

26. OCHOBHBIM O0BEKTOM KJIETOYHON MHXKEHEPHUH SIBIISICTCS: a) OpraHHas KyJIbTypa; 0) MUKpOOHast
KYJIBTYpa; B) KJIETOUHAS KYJIbTYpa; T) pacCTHTEIbHAS KYJIbTypa

27. KnerouHas MH)KEHEpHUsl OCHOBaHA HA : a) CKPEUIMBAHUU PACTeHUH; 0) KyJIbTUBUPOBAHUN
KJIETOK BHE OpraHu3Ma; B) 0TOOpE pacTEeHHUH U KUBOTHBIX I') CHHTE3€ T€HOB U BHEIPEHUH HX B
KJIETOYHBIE KYJIbTYpBhI

28. IlepBbie HKCIIEPUMEHTHI, TOKA3aBIINE, YTO )KUBOTHBIE TKAaHU BO3MOYKHO HEKOTOPOE BPEMSI
KyJIBTUBUPOBAThH B (PM3MOJIOTHYECKOM pacTBope in vitro nposen: a) Y.Py (Poykc) 6) P.
Xapppukcos B) K. bepnapn r) I'. Kenep

29. Jlns KJIeTOYHOM KyJbTYphl XapaKTepHO: a) KOHTPOJIb TUHAMUYECKHX CBOUCTB b) cocTosHue
OMOXMMHUYECKHX MTPOIECCOB B KIETOYHOU KYJIbTYpe MAaKCUMAIILHO MPHUOIMKEHO K YCIIOBHSIM in
ViVO B) XapaKkTepHasi THCTUOTUIIMYECKAsi CTPYKTYpa I') OTCYTCTBHE CTPYKTYPHOM OpraHu3anuu

30. Konmermus "llpenena Xeidnuka" u pa3padborka Teopun GeHOMEHA CTapeHUs Oblia
ocymiectBiieHa B: a) 1955ron 6) 1961 roxa B) 1937 ront) 1968 rox

31. OOpa3oBaHMIO MMOCTOSIHHOM KIIETOYHOH KYJIBTYPhI COOTBETCTBYIOT CIIETYIOIINE
Mopdodusznonornyeckre 0coOEHHOCTH KJIETOK: a) YBeIMUEHHE T'eTePOIIONIHOCTH U
aHEYIJIOUTHOCTH; 0) YBennueHne BpeMEeH! yIBOSHUS KIIETOK B) Y MeHbIIeHHe 3G (HEKTUBHOCTH
KJIOHUPOBAHMS I') YBeJIMUEHUE 3aBUCUMOCTH OT cyOcTpara



32. Ilepexon KIETOYHOH KyIbTYphl B CTALIMOHAPHYIO a3y CBSA3aH C: a) HApyIICHHEM [IUTOKHHE3a
HapylIeHneM UTOKHHE3a; 0) BUPYCHOH MH(EKITUEH B) HCTONEHUEM MMUTATEIbHBIX BEIIECTB; T')
YKOPOYECHHEM TEJIOMED.

33. OpnHOii U3 NPUYUH KOHTAKTHOTO TOPMOYKEHHSI POCTa KJIETOK B KJIIETOUHOM KYJIbTYpE SIBJISETCS:
a) HAKOIUICHHE B TUTATEIILHOM CpeJie MPOJYKTOB MeTaboJIM3Ma KIETOK HAKOIUICHHUE B
MUTATENbHOM cpesie MPOAYKTOB MeTabon3Ma KJIeTOK; 0) yBEIMUEHUE JI0JIM KIETOUHOM
MOBEPXHOCTH OOPAIIEHHOM K CpeJie YBEIIMYCHHE JIOJU KIECTOYHON MOBEPXHOCTH O0pAIIEHHON K
cpene B) oopazoBaHue GUOPOHEKTHHA Ha KJICTOYHON MOBEPXHOCTH T') YMEHBIIICHUE TIPOTYKITUN
SP- 6enka (KJI€TOYHOTO TTOBEPXHOCTHOTO OEJKa).

34. Tpancdopmaius KIETOK 3TO: a) CIUSIHUE COCETHUX KIETOK, HaXOSAIINXCS B KJICTOYHOU
KyJIbType; 0) HeoOpaTUMOE U3MEHEHNE POCTOBBIX U MOP(OIOrHYECKIX CBOUCTB KJIETOK; B)
o0paTuMoe U3MEHEHUE POCTOBBIX U MOP(HOIOTHYECKUX CBOMCTB KJIETOK; I') aJanTallusl KIETOK
HAXOJALIMXCS B KYJIbTYpe K (paKTOpaM OKpPY’KaIOLIeH Cpebl.

35. [nst cycieH3MOHHOM KYJbTYphI KJIIETOK XapaKTEpHO: a) MpeKpalleHre nponndepanuu KIieTok,
BCJICJICTBHE UCTOIEHUS Cpelibl; 0) pacioioskeHHe KIETOK B BUIE B3BECH B POCTOBOM CpPEJIC; B)
BBICOKAsl IJIOTHOCTH KJIETOK Ha €IMHUIIE IUIOIIAIN IPOCTPAHCTBA; I') CKAaUKOOOpa3Hoe
U3MEHEHHE KJIETOYHOTO METa00IM3Ma, BCIEICTBHE IEPUOTNICCKOM 3aMEHBI CPEIb.

KonTposbHnas padora

Bapuant Ne 1.

1.IIpakTHyeckoe UCI0Ib30BaHUE METO1a TPAHCIUIAHTALUN SMOPHUOHOB.
2.HckycTBeHHOE TIOTY4YeHNE MOHO3UTOTHBIX OJIM3HEIOB.

Bapuant Ne 2.

1.MeTopl, HCTIOIB3yeMBbIE TIPU TPAHCIITIAHTAIIUH SMOPHOHOB.
2.Comaruyeckast rTHOpHUIN3aIHs] dKUBOTHBIX KJICTOK.

Bapuant Ne 3.

1.I'my6okoe 3amopaxkuBaHHE SMOPHOHOB.

2.Meto/1bl BBEIEHUS F€HOB B 3apO/IbIIIEBbIE KIETKH.

Tema 3cce:
1.Bamie oTHOIIEHUE K KIIOHUPOBAHUIO KUBOTHBIX, K CO3/ITaHUIO TPAHCTEHHBIX KUBOTHBIX

Ouenouubze mamepuaiibl onsa npomeofcymounoﬁ ammecmauuu

dopma IpOMENKYTOUHON aTTECTALNN - IK3AMEH.
K sK3ameHy J0mycKaloTCs CTY/IEHTHI, BBIMOJIHUBIINE B IOJHOM 00beME ayJUTOPHYIO Harpysky,

CaMOCTOSITENIbHYIO paboTy, YCHEIIHO CIaBIIME BCE MPENyCMOTPEHHbIE (OPMBI TEKYLIETO KOHTPOJIS.
CTyneHTbl, UMEIoIHe 33 J0DKEHHOCTD 110 TEKYIEMY KOHTPOJIIO, I0JIKHBI BHITIOJIHUTE BCE 00s13aTeNIbHbIE
BUJIBI JIEATEIBHOCTH MO y4eOHOMY IUIaHY, M TOJBKO 3aT€M JOMYCKAIOTCA K c/laye 3K3aMeHa. JK3aMeH
MPOBOJUTCS B (hOpMe YCTHOTO coOece0BaHMs.

OHGHK& OTBCTA OCYIICCTBIISACTCSA B COOTBETCTBHUEC CO CICAYIOIIMMHU KPUTCPUAMU: IIOJTHOTA OTBETA HA

BOIMPOCHI 3K3aMEHAIMOHHOTO OWieTa, CTENeHb BaJeHUs MaTepuanoM, M3JI0)KEHHOIO B OCHOBHBIX U
JIOTIOJTHUTEIBHBIX UCTOUYHUKAX JINTEPATYPhI, CTENEHb BiIaJIeHUsI MPOPeCCHOHATBHON TEPMUHOJIOTHEN U
MOHATUMHBIM alapaToM JUCLHUIIINHBL, [IOJIHOTA OTBETOB HA JOIOJIHUTEIBHBIE BOIIPOCHI.

Kputepun onieHku c(opMHUPOBAHHOCTH KOMITETCHIIUN

IIpouent KauyecTBeHHas1 OlIeHKA HHAMBUAYAJIbHBIX
pe3yabTATUBHOCT 0o0pa3oBaTeJbHbIX J0CTHKEHUN
U (MpaBUJIBHBIX bana BepOanbHblii aHaOT
OTBETOB)




86 - 100 86 - 100 COTIIMIHO»
70 -85 70 -85 «XOPOLIO» «3aYTECHO»
50 - 69 50 - 69 «YJIOBJIETBOPUTEIHHO»

menee 50 MeHee 50 | «HEeyOBIECTBOPUTEIBHOY «HE 3aU4TECHOY»

IlpumepHnutii cnucox 60npocoé K IK3AmMeHy

1. Buasl OuommxeHepuu. IlepcrieKTUBBI W 3HAUYEHUE IIEJICHANPABICHHOTO W3MEHEHUS
OMOJIOTrMYEeCKUX O0BEKTOB

2. Co3gaHne NPUHIMUIHAATGHO HOBBIX OHOOOBEKTOB METOAAMU T€HETHYECKOW WHKCHEPHH
(Texnomorust pekomOouHaHTHBIX JIHK).

3. ®epMeHTHI TeHHOM WHKEHEPUH, OCOOCHHOCTH UX IPUMEHEHHSI.

4. Metoabl oTOOpa ¥ aHAIM3a peKOMOMHAHTHBIX Mosiekys JJHK

5. Hcnonb3oBanue peKOMOMHAHTHBIX OPraHU3MOB [UIS TOJIYYEHHs JIEKAPCTBEHHBIX M JIPYTUX
OMOJIOrNYECKH aKTUBHBIX BEIIECTB.

6. Ilporeomuka U coBpeMEeHHBIE IPOOIEMbI OEITKOBON HHKECHEPUH. CoBpemeHHbIE
MIOJIXO/1bI MO/IETIMPOBAHUS CTPYKTYPBI U (YHKLIUHU OEJIKOB.

7. Merabosnomuka. OCHOBHBIE MTOHSATHSA, LETU U METOJIbI META00IMYECKON HHKCHEPUH.

8. DkcnepuMeHTalbHbIe PA0OTHl B META0OIMUECKON HHKEHEPUH.

9. Uennu, 3amaun, 00BEKTHI KIETOYHOU MH)KeHEpUH. KylIbTyphl KIETOK BBICIIUX PACTCHUH.

10. Bunsl kamnycHbIX TkaHed. OcoOO€HHOCTH KyJIbTUBUPOBAHMS KAJUTYyCHBIX TKAHEH.

11. CycnensuoHHas KyJbTypa Kak MojenbHas cucreMa. OcoOEHHOCTH pocTa CYCIEH3HMOHHBIX
KYJBTYP.

12. KynbTypsl rarmionaex KieTok. CriocoOs! momydeHus rarion10B. OTmaancHHas THOpH N3N
KaK KJIACCUYECKHUI METO/] IOJIy4eHHsI FalyIONIHBIX KIIETOK.

13. Comarnyeckas THOpuAN3aNNS HA OCHOBE CIUSHHS PACTUTEIBHBIX POTOIIACTOB. MeXaHU3MBI
CIIUSIHUS KJIETOK U OObEJMHEHUS X TEHOMOB.

14. KynbTUBUpOBaHHE OTAEIBHBIX PACTHTEIBHBIX KJIETOK. JTambl BBIPAIIMBAHUS OTACIHHBIX
KJIETOK. METOJl «TKaHU — HSAHbKH 110 Mbloupy, XunbaeHOpanty u Paiikepy. Meron «kopmsiiero
CIIOS».

15. IlapacekcyanbHas rudbpuanzanus. [ népuasl, UOpHIBL, aCCUMMETpUYHbIE THOpUIbL. PacTenus
pereHepaHTsbl.

16. ITomy4yeHue KJI€TOYHBIX (PArMEHTOB PACTUTEIBHBIX KJIETOK U MX UCIOJIb30BAHUE B KIETOUHOU
WH)KEHEPUH.

17. KnonanbHOe MHKpopasMHOXKeHHE pacTeHHid. CylmHOCTh M 3Tambl MHKPOKJIOHAIBHOTO
Pa3MHOXKEHHUS.

18. KynbTypa pacTUTENbHBIX TKaHEH Kak MCTOYHMK BTOPUYHBIX MeETa0OJIUTOB. MeTo/bl
MMMOOUITN3allMU PACTUTENIbHBIX KIIETOK.

19. IIpoTommacTsl Kak yHHKaJdbHast MOJENb JUIsl U3YYeHUs (PyHIaMEHTaIbHBIX (PU3HUOIOIMYECKHX
po0GJieM y pacTeHHH.

20. Cnoco0Obl MOTy4eHUs U KyJIbTUBUPOBAHMSI TPOTOILIACTOB.

21. KioHanbHOE MUKPOPa3MHOKEHUE PACTCHUH.

22. Acconmanus KIETOYHOH KyJbTYphl BBICHIETO PACTEHUS C MHUKPOOPIaHU3MOM. OHAO H
9K30CHMOMOTHYECKHE accoruanum. Llenn co3manus accoruanmii.

23. TpaHCreHHBIE pacTeHHs] M OLEHKAa MOTEHIHMAIbHOTO PUCKAa T'€HETHYECKOW TpaHchopMaiuu
pacTeHui

24. CoBpeMeHHbIE JOCTIKEHHs B OO0JIACTM TI'E€HETHYECKOH WHXKEHEpUH TpU  CO3/aHUH
MPUHITUITHATIFHO HOBBIX (JOPM CEITbCKOXO3SIHCTBEHHBIX PACTCHUN

25. PerynupoBanue npou3BOACTBA U cepTU(DUKALUSA TeHETUYECKH MOIU(UIIIPOBAHHOTO CHIPhS U
MTUIIEBBIX MPOTYKTOB



26. OcOoOEHHOCTH KYJIbTYpbl JKMBOTHBIX KJIETOK. XapaKTepUCTHKAa TEPBUYHBIX KYIBTYP.
ITaccuBupoBaHuE — KaK METO/ MIPOAJICHUSI dKU3HU KYJIbTYphl KJIETOK.

27. Knaccuueckue onbIThl Xerdauka 1 Mypxeaa 1o BbIIEICHUIO JIMHUY TUTUIOUTHBIX KIIETOK
yenoBeka WI-38. «IIpenen Xetidauka» u «peHomen crapenus» Ha auaun WI-38.

28. Tpancdopmanus B HIOCTOSHHYIO KIETOYHYIO IMHUIO. XapaKTePUCTUKA KIIETOK,
KYJIbTUBUPYEMBIX in vitro. [IutarensHble cpelibl U yCI0BUS KyJIbTUBUPOBaHUA. CUCTEMBI
KYJIbTUBUPOBAHHS KIJIETOK.

29. CTBOJIOBBIE KJIETKH KaK OCHOBHOW UCTOYHUK KJIeTouHOro Matepuana. JAuddepenunanus
CTBOJIOBBIX KJIETOK.

30. TpaHcrulaHTalMs CTBOJOBBIX KJIETOK. TepaneBTHUECKOE UCIIOIb30BaHUE CTBOJIOBBIX KIIETOK.
31. I'mOpumuzanust >KUBOTHBIX KIETOK. OTKpBITHE TreTepoKapuoHOB. llepBbie MeEXBHIOBBIE
xuMepbl. CeNbCKOX0351ICTBEHHbIE XUMEPHBIE )KUBOTHBIE.

32. ObpazoBanue TruOpUAOM, UX 3HAUYCHHE. MOHOKJIOHAIBbHBIE aHTUTeNa. DYHKIMOHATBHASL
CTPYKTYpa aHTUTEIL.

33. TexHomOrusl TNPOU3BOACTBA MOHOKJIOHAJIBHBIX aHTHTEN. [IprMeHeHHe MOHOKJIOHAIBHBIX
aHTUTEJ] B HUMMYHHOH JMarHOCTHKE, B KayecTBE JIEKAPCTBEHHBIX IpemnaparoB U
BBICOKOCTICITU(UIECKUX KATAIN3aTOPOB.

34. Kynberypsl pubpobiactoB uenoeka. OCOOEHHOCTH KyIbTyphl (hrOpo6I1acTOB UueIoBeKa.

35. [IpuHIMTIBI M METOIBI KIIOHUPOBAHMS KUBOTHBIX. OnbIT CMHUTA B YIIIMYTa IO KIIOHUPOBAHUIO
OBell

36. DMOpuonmkeHepusi. MeToabl, HCIOIB3yeMbIe IPU TPAHCIUIAHTALUU SMOPHUOHOB

37. PemponyktuBHast TexHosorus OKO, TexHoJOrMuecKue TPYIAHOCTM U OrPaHUYEHUS.
3aKOHOIATENBLCTBO O 3aIIpeTe Ha KJIOHUPOBAHUH YETIOBEKA.

38. I[IpuHLMIBI K METOABI ITOJIy4YEHHS TPAHCTCHHBIX )KUBOTHBIX. PerynupoBaHue BOCIIpOM3BOACTBA
CEeITbCKOX 035 HICTBEHHBIX JKUBOTHBIX.

39. UnxenepHas osH3uMonorus. DyHJaMEHTalbHblE M IPHUKIAJHbIE AaCHEKThl HHXKEHEpHOU
SH3UMOJIOTHHA. DKCTPEMO3UMBI, TEPMO3HMBI, OCHOBHI ()YHKIIMOHMPOBAHUS W HUCIOJIB30BaHUE B
OMOTEXHOJIOTHH.

40. KoHcTpynpoBanue OMOKATaIM3aTOPOB M MX HCIIOJIb30BaHHE B OMOTEXHOJIOTMH. MeETOIbl U
KOHIIETILIMY CO3/1aHusl (DEPMEHTOB C 33/1aHHBIMHU CBOIcTBaMuU. MoJiennupoBaHie 1 KOHCTPYUPOBaHUE
3D-cTpykTyp (hepMEHTOB U aKTUBHBIX IIEHTPOB.

41. KoHcTpyHpOBaHUE UCKYCCTBEHHBIX MOJIM(PEPMEHTHBIX cucTeM. KoMIbloTepHas BU3yaau3aius
MIPOCTPAHCTBEHHOU CTPYKTYPHI (DEPMEHTOB.

42. Karanutuueckue aHtutena (a03umbl). UepThl CXOACTBA M OTAUYM aO3UMOB U (PEpMEHTOB.
CrniocoOblI nostydeHus ab3MMOB M X IIPAKTHUECKOE 3HAUECHHUE.

43. depmentaruBHas aktuBHOCTH PHK. MeToabl 0T60pa prnbo3umMoB ¢ TpeOyeMbIMU CBOWCTBAMH.
Ucnons3zoBanne pubo3umoB s penaparuu MPHK. Jlezoxkcupn6o3umbl

44. TlpuHuMIEI TKaHEeBOH MHXeHepuH. [1oaX0/bl B pelIeHny MpobaeM TpaHCIJIaHTAIUN OPTaHOB.
[Tpobnembl 1 IepCIEeKTUBBI COBPEMEHHOW TPAHCTUIAHTOJIOTHH.

45. HckyccTBeHHBIE opranbl. Posb B pemieHnH mpobieM TpaHCIUIaHTaluu

46. KoHcTpynpoBaHue TKaHEH M OPTaHOB M3 KJIETOK SIUTEIHS YelOBEeKa

47. BelpamuBaHue TKaHeW 4eJI0BeKa U3 CTBOJOBBIX KileTok. [Ipobiema co3ganus opraHoB
9eJI0BEKA U3 CTBOJIOBBIX KIIETOK

48. TIpuHUIMITBI CO3/1aHUS UCKYCCTBEHHBIX OMOCOBMECTUMBIX MaTEPUAIIOB.

49. TexHOJOTHH M TPUMEPHI BRIPAIIIMBAHUSI OPTaHOB BHE OpraHU3Ma.

50. OcHOBHbIE MPUHLUIIBI KpHOONOTOTHH. MeXaHU3MbI OBPEXKACHUS KIETKU MPU OXJIAXKICHHH.
51. KpromnpoTekTopsl.

Paspaborunk:
&) c-z{{ npodeccop B.I1. CanoBaposa
(moAimuce)




[Iporpamma cocraBnena B coorBercTBUM ¢ TpeboBanusiMu ®I'OC BO no nanpasnenuto 06.03.01
buonorns.

[TporpamMmma paccMoTpeHa Ha 3aceqaHuu kadeapsl PU3NKO-XUMUYIECKOM OUOIOTHH, OMOMHKEHEPHUH
u 6monHpopmatuku 28.04.2022 r. mpotokoa Ne 16.
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