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1. IlepeyeHb IUIAHMPYEMBIX Ppe3yJIbTATOB O0y4YeHMs 10 JAMCHUILIMHE,
COOTHECEHHBIX € IUIAHUPYEMBIMHM PpPe3yJIbTATAMH OCBOCHHS 00pa3oBaTeIbLHOM
NPOrpamMmabl

B pesynbrare ocBoenusi OIl OakanmaBpuara oOydaromMCS TOJDKEH OBJIAJIETh CICTYIOIIHUMHU
pe3yiapraTaMu 00y4eHHMsI 10 JUCLMILIINHE:

Koabi Pe3yabTarsl ocBoenuss OOIL IlepedyeHb MIIaHUPYeMBbIX Pe3yJbTATOB
KOMIIeTeHI Ui Cooeporcanue komnemeHnyui * 00y4YeHus1 10 TUCHMIINHE™ ¥
MK-2 CIOCOOHOCTBIO K BBIPAOOTKE, 3HaTh:
Hay4qHOMY U ®  MOJIEKYJISPHYIO CTPYKTYPY
METO/I0JIOTHYECKOMY OpPraHu3MOB;
000CHOBAHUIO CXEM ® [IPMHIUIILI CO3JaHMs TPAHCTCHHBIX
ONTUMAIIbHOW KOMILIEKCHOM OPraHM3MOB H JICKaPCTBEHHBIX
arreCTanmu IMpoayKToB IIperapaToB Ha UX OCHOBE;
peannsannu ®  OCHOBHBIE MMOJIXO/IbI
BBICOKOTCXHOJIOTMYCCKUX OHMOTEXHOIOTUUECKUX UCCIEI0OBAHNMN;
HPOLECCOB TOTyICHNA e MeTOXbl  KOHTPOJss B olmactu
MaTEpHajioB 1 HAHOMATEPHATIOB OMOTEXHOJIOTHH ¥ TEHHON MHKEHEPHH.
YMers:

® [I0Jb30BaThCS BCEMU Npubopamu Hu
MarcpuajiamMu, H€06XO)II/IMI)IMI/I JJIA
MIPOBEACHUS 1a00paTOPHBIX
HUCCIIEN0OBAaHNN Ha
OMOTEXHOJIOTMUYECKUX MPOU3BOICTBAX,
e OOBICHATH C MOJEKYIIPHOH TOYKHU

3peHUs pa3IuyHbIC MPOIIECCHI,
MIPOUCXOISIIHE npu CO3JaHuH
TPAHCT'CHHBIX OPTaHU3MOB;

Bnanetn:

e HaBbIKaMH DPA0OTHI C JaOOpPATOPHBIM
000pyTI0BaHHEM,

e HaBBIKAMH NOWCKA MHPOPMAIUU B CETU
HuTepHeT, HayYHbIX MyOTUKALUAX.

2. Mecto qucuuminnsl B ctpykrype OII 6akaiaBpuara
JlucuuminHa peanu3yeTcsl B paMKaxX BapuaTHBHOM 4acTH; U3ydaeTcs Ha 2 Kypce B 3 cemecTpe.

buoTexHonorus, Kak Hayka, HHTETPUPYET COBPEMEHHYIO TEOPETUYECKYIO 0a3y M METO/10JIOTHYECKUI
anmapar He TOJIbKO OMOJOTMYECKHX AWCLUIUIMH, HO XUMUHU U (U3UKH, NTO3TOMY HU3Yy4E€HHUE TaHHOMN
JMCLUUIUIMHBI OCYLIECTBIIsIETCS B OaKajaBpHare.

OcBoeHue IUCLUIUIMHBI HANpaBIEHO Ha MOJrOTOBKY OOYYalomlerocs K peleHHI0 CIEIYOIMINX
poeccCHOHANBHBIX 3a/1a4: Hay4YHO-IIPOM3BOICTBEHHAS U MPOEKTHAs AEATENIbHOCTh. B Xo1e u3ydenus
OMOTEXHOJIOTMH CTYACHTHI BO3BPAILAIOTCS K MaTepually, OCBOEHHOMY B XO/I€ TaKUX JUCLHUIUIMH Kak
«MonekynspHas Ouosorus», «Mukpobuonorus», «l'enetnkay, «PapMakoJorus», «XUMHUSI» U
apyrux. IIpu 3ToM mosrydeHHbIe paHee 3HaHUS pacCMaTPUBAIOTCS 00y4YarOIIMMUCS MOJT HOBBIM YTJIOM
3peHus. JTO TMO3BOJSAET, C OJHOM CTOPOHBI, 3aKPEIUIATh NPOWJIEHHBIM MaTepuall, a C JApPYroh —
crocoOCTBYeT (POPMHUPOBAHUIO HOBBIX HAYUHBIX 3HAHMH, a TaKXKe MPEACTABICHUM O MEpPCIEeKTUBAX



MPAKTUYCCKOTO HMCIIOJIb30BAHHUA HAYYHBIX OTKpBITI/Iﬁ g PpCIICHHUA IMHUPOKOro Kpyra HpO6JI€M,
CTOAIMX ICpea 4€JIOBCYCCTBOM: OT 6I/IOp€M€I[I/IaI_II/II/I A0 KIIOHUPOBAHUA U TeHHOM TCpaIunu.

3. Oobem AUCHUIIJIMHBI B 3a9Y€THBIX €¢AUHUIAX ¢ YKA3AHUEM KOJINIECTBA aKAAEMUYIECCKHUX YaC0B,
BBIJACJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcﬂ C nmpenoaaBarTtejiemM (l'lO BUJ1aM 3aHﬂTHﬁ) u
Ha CAMOCTOATEJIBbHYIO paﬁoTy oﬁyqamumxca

O0mast TpymoeMKOCTh (00beM) IUCHUIUIMHBI COCTaBJIICT 2 3aueTHBIX eauHuN (3.e.), 72
aKaJeMHYECKUX YacOB.

3.1. O6vém oucuyuniunsl no eudam yueoHvix 3aHAmuil (6 uacax)

Bun yue6Hoit paboThI Bcero CemecTpbl
4acoB 3
AynutopHble 3aHATHS (BCETO) ol ol
8 MoM yuciue: - - - - -
JICKIIUH 17
MIPAKTUYECKHE 3aHITHsI/ CEMHHAPBI 34

nabopaTopHbIe PabOTHI -

68 mom ducne. - - - -

MHTEPAaKTUBHBIE (POPMBI 00yUEHHUS 3
(J1exumn)
HMHTEPAKTUBHBIE (POPMBI 00yUEHHUS 8

(TIpaKTHYECKHE 3aHATHUS/CEMHHAPHI)

CamocTrosTenpHas padoTa CTyACHTa 21 21
(Bcero)

6 mom ducne. - - - -

Bung  npomexyroyHoW — aTTecTanuu 3
(3aueT, PK3aMEH)
4acoB
OBIIIAA TPYIOEMKOCTD
qac | 72
3a4.e1. | 2

4. Coaep:xkaHue JUCHUIUVIMHBL, CTPYKTYPHPOBaHHOe MO TeMaMm (pa3jenaM) C YKa3aHueM
OTBeIECHHOI'0 HA HUX KOJIMYeCTBA aKa/IeMUYeCKUX YACOB M BUI0B YUeOHbIX 3aHATHIH

4.1. Pazoenvt Oucyuniaunvl u mpyooemMKocHs RO 6UOAM YUEOHBIX 3AHAM U
(6 akademuueckux uacax)

Ne HaunmeHnoBanue Oo0masn Buabl y4eOHbIX 3aHATHI, DopMbl
n/n pasaena /TeMbl TPYAOEM- BKJII0Yas1 CAMOCTOATE/IbHYIO TeKyLLero
AUACHHUIINHBI KOCTh padoTy o0y4aromuxcs u KOHTPOJIS
BCEro TPYAOEMKOCTh ycneBae-
(6 uacax) (6 wacax) MOCTH
AyIuTOpHBIE y4eOHBbIe
3aHATHSA
Jlek | Cem/IIp \ Jag | CPO




1. Pazgen 1.
CoBpeMeHHasn
0MOTEXHOJIOTHUS B
CO3IaHMHU H 35 17 10
NMPOU3BO/JCTBE
JIEKApPCTBEHHBIX
CPeICTB.

1.1. |Tema 1.1 Beenenue. YcrHbIi onpoc
buoTexHonorus kak Joxmanpl
Hayka. CBsi3b

12 5 )
OMOTEXHOJIOTHH C
JIPYTUMHA
JTUCIIMTUTAHAMU.

1.2. |Tema 1.2 Ciaraemsie KontponbHas
OMOTEXHOJIOTMYECKOTO pabora,
nporecca. CTpykTypa 9 6 YCTHBIH OIpocC,
OMOTEXHOJIOTMIECKOTO pelieHue
TIPOU3BOJICTBA CUTYaITMOHHBIX

3amad

1.3 |Tema 1.3 YcTHbIi

CoBepieHCTBOBaHUE OI1poc,
01000OBEKTOB- pelieHue
MIPOTYIIEHTOB, CUTYaITMOHHBIX
HCIIOJIb3YEMBIX B 14 6 I
MIPOU3BOJICTBE
JIeKapCTBEHHBIX CPEJICTB,
JMarHOCTUYECKUX U
POGUITAKTUUECKUX
MpenapaToB

2. Paznen 2.
BuorexnoJsiorus
JIEKApPCTBEHHBIX
npenaparos
(AaHTHOMOTHKH, 37 17 11
AMUHOKHUCJIOTHI,
¢epmenTsl,
PeKOMOUHAHTHBIE
0eJIKH)

2.1. |Tema 2.1 Texuosorus YcTHbII
MOJTy4eHUs 17 5 g |ompoc,
PEKOMOMHAHTHBIX JTOKJTaJIbI
OCIIKOB.

2.2. |Tema 2.2 mxeHepHas 9 5 YcTHbli onpoc
SH3UMOJIOTHSI

2.3 |Tema 2.3 IIpoGuiemsl KoHTpobHas
9KOJIOTHH. pabora,
buoTtexnonornueckue 11 5 9 YCTHBIH OTpoc,
ACTIeKTHI pelieHue
(hapmaleBTHUECKOTO CUTYaIllMOHHBIX
MIPOU3BOJICTBA 3aa4
3auer

4.2. Codepircanue oucyuniunsl, CmpyKmypuposanHnoe no pazoeiam (memam)




Jlexyuonnwiii Kypc

Conep:xanue

Ne HaumeHoBaHue pa3zjaesia

/TeMBbI U CUMILIMHBI

1. Pazgen 1. CoBpeMeHHasi 0MOTEXHOJIOTHS B CO3IaHMH U MPOU3BOJCTBE JIeKAPCTBEHHBIX
Cpe/ICTB

1.1. |Tema 1.1 Brenenue. [Ipenmer u 3anaun 6notexunosorun. [Ipenmyiecrra
buoTexnonorus kak OMOTEXHOJIOIMYECKUX Mpo1ieccoB. CBsI3b OUOTEXHOJIOTUHU C
Hayka. CBs3b npyruMu (GyHIaMEHTATBHBIMU HAyKaMU U TPHKIIaTHBIMH
OMOTEXHOJIOTHH C OTpaCIIsIMHU.

JNPYTUMHA JUCIUILTHHAMMU.

1.2. |Tema 1.2 Cnaraemsic OcHOBHBIC TIOHATHS OMOTEXHOJIOTHH — OMOTEXHOJIOTHYSCKasT
OMOTEXHOJIOIMUYECKOTO cucTema, OMOTEXHOJOTMYECKU MpoLecc, ONOTEXHOJIOTUYECKUI
npouecca. CTpykTypa 00BEKT, OMOTEXHOJIOTMUECKUE TPOAYKThI. Anaparypa u
OMOTEXHOJIOIMUYECKOTO NUTaTeNbHBIE Cpebl B OnorexHnosoruu. [ myOnHHbIE 1
MIPOU3BO/ICTBA MIOBEPXHOCTHBIE OMOpPEaKTOPHI. PenenTyphl MuTaTEIBHBIX CPEL.

PexxuMbl KynbTHBHpOBaHUS 6M000BEKTOB. OOIINE PEXKUMBI.
XeMOoCTaTHbII U TypOUIOCTaTHBIN pexumbl. CrienuanbHbIe
PEKUMBI KyTbTHBHUPOBAHHSA. [ TyOMHHOE, TOBEPXHOCTHOE,
TBepAo(Da3HOe KyIbTUBUPOBAHKE. DTaIbl pocTa KyabTyp. Jlar-
daza. DxcrionennuansHas (paza. daza 3ameIEHHOTO pocTa.
CrammonapHas (aza. ®aza ormupanus. OcoOeHHOCTH
KYJIbTUBHPOBAHUS KJICTOK PACTCHHM, )KHBOTHBIX, HACEKOMBIX U
MHUKpPOOPranu3mMoB. PazHooOpasue u kiaccupukammm
OMOTEXHOJIOTMUYECKUX CHCTEM U MPOIECCOB.

1.3 Tema 1.3 bruorexHonorndeckuii 00BEKT: ONpeAeieHne TePMUHA,
CoBepIieHCTBOBaHHE Kiaccudukaius OMOTEXHOJOTHYECKUX 00BeKTOB. [IpumMepbl
OMO00OBEKTOB- 01000BekTOB. HayduHOe 1 mpakTH4YecKoe 3HaUYCHNE
MPOAYIIEHTOB, OMOTEXHOJIOTHICCKUX 00OBEKTOB. TEXHOJIOTHS PEKOMOMHAHTHBIX
HCTOJIb3YEMBIX B JHK. Ilnazmugasie BekTopbl. Tpancdopmanus u 0TOOP.
MPOMU3BO/JICTBE Coznanne renomMHou 6ubanorexku. CkpunuHr. Kiionupopanue
JIEKaPCTBEHHBIX CPEJICTB, |CTPYKTYPHBIX T€HOB 3YKapUOT. BEKTOPHI 7151 KIIOHUPOBAHUSA
JIMarHOCTUYECKUX U kpynHbIX ¢pparmenToB JIHK. Xumuuecknii cuntes JJHK. Cunres
PO UIAKTUYECKUX reHoB. [II{P. Cunre3 renoB ¢ nomomisto [1LP.

IpenapaToB

2. Pa3znes 2. BUOTEXHOJI0THS JIEKAPCTBEHHBIX NPenapaToB (AHTHOMOTHKM,
AMMHOKHCJIOThI, ()ePMEHTbI, PEKOMOUHAHTHBIE DeJIKH)

2.1. |Tema 2.1 Texuosorus benkosas nmxenepus. HanpapieHus ucciie10BaHU.
MOJTy4eHUs PannonanbHelil nu3aiin. HanpaBineHHas 3BOTIOIHS OSIKOBBIX
PEKOMOMHAHTHBIX OETKOB. |MOJeKyl. PaninoHanbHblil peausaiin. MHxxeHepust 0eTKOBBIX

noBepxHocTeil. OT00p MoauduLIpoBaHHBIX OeMKOB. DaroBbIit
mucried. Knerounstit aucreil. @epMeHThl B OMOTEXHOIOTHH.
Nnxenepras sa3umosniorus. OCHOBHBIE KJTacChl (JEPMEHTOB U
TUTIBI KATaTU3UPYEMBIX peakuuii. Uctounuku hepMeHTOoB.
CoBpeMeHHbIE MOAX0bI B UCIIOJIb30BaHUU (DEPMEHTOB.
NmmoOmnzanus pepmentos. [lomyuenue 6ei1koB
(dapmakosornyeckoro 3HaueHus. Mcmnonb3oBaHue MOJIOYHON
JKeJe3bl )KUBOTHBIX JJIsS CHHTE3a PEKOMOMHAHTHBIX OETTKOB.
OpUTPOIIOITUH: OMOJIOTHSL, (PYHKIIUN, METO bl IOTYUEHUSI.
Bnusiaue pa3nudsbix GakTopoB Ha 3((HEKTUBHOCTh
TpaHchopMaIiK KJICTOK MOJIOYHOM xele3bl in ViVo.

2.2. |Tema 2.2 mxeHepHas Omnpenenenune  ¢epmentoB. Kiaccudpukanus ¢depMeHTHBIX
SH3UMOJIOT U peakuuii.  OrpaHuueHuss  NpuUMeHeHHs  (EpPMEHTOB B

o6uotexHonoruu. Mmmobmnuzanus depmentoB. IIpenmymiecta




UMMOOHMIIN30BAaHHBIX (epMEHTOB. MeToIbl MMMOOHIN3AIUH
¢depmentoB. MmmoOunm3anus KIETOK  MHKPOOPraHH3MOB.
NmmoOun3anus ;kMBOTHBIX U paCTUTENBHBIX KieToK. Hocurenu
UIE  UMMOOMIIM3auK  (pepMEeHTOB M LeNbIX KieTok. Ilytu
pemieHust mpobiaeM UMMOOHIM3AIMH  (EPMEHTOB M LIEJIBIX

kierok. Coueranune  QYHKIHMOHUpOBaHUS OHOOOBEKTA ¢
TEXHOJIOTMYECKOMN OIepaluen. IIpumenenune
UMMOOMITN30BaHHBIX OMO0OBEKTOB npu CO3JIaHUH

JeKapCTBeHHBIX cpenacTB. [lomyuenust amuHOKUCIOT. [lomyuenns
6-amuHONICHUITMIIIAHOBOW ~ KUCTOTHl  (6-AIIK). Buokaramms.
Cxema TONydeHUS  HMMMOOWMIM30BAaHHOW  aMUHOAIIMIIA3HI.
[Tpumeps! hepMEHTHBIX penapaToB Il METUIIMHCKAX HEJICH.

2.3

Tema 2.3 IIpoGemsr
9KOJIOTUH.
buorexnonornueckue
aCTEeKThI
(hapmaleBTHUECKOTO
MIPOU3BO/ICTBA

Onpenenenue 9KOJIOTHUH. CHrHaJIbHO-KOMMYHUKATHBHBIE
MOJIEKYJbI-()EPOMOHBI. buoTtexHomornueckue ACTICKTBI
(dapMareBTUYECKOTO MTPOU3BO/ICTBA. Dransl
OMOTEXHOJIOIrMYECKOTO nporecca. Hamnpasnenus
COBEPIICHCTBOBAHUSI ~ OMOTEXHOJOTHYECKOTO  IPOU3BOJICTBA.
[IpoGremMbl  OMOTEXHOJOTMHM B DKOJOTUYECKOM  TUJIAHE.
Paznmunble TyTH YTHUIIM3AIUHA OTXOJIOB OMOTEXHOJIOTHYECKOTO
nmpou3BoJicTBa. OMacHOCT, OHOOOBEKTA I  OKpYXKaromen
cpenpl.  IIpoaykThl  OMOTEXHOJOTHYECKOTO  IPOM3BOICTBA,
OTIACHBIE B KOJIOTHYECKOM IJIaHe

HpakmuquKue/ceMuHapCKue 3aHAMUA

JICKApCTBCHHBIX CPCIACTB,

JMarHOCTUYECKUX U
npOUITAKTUIECKUX
pernaparoB

Conep:xanue
No HaumeHoBaHue pa3zjaesia
/TeMbl TUCHUTLIUHBI

1. Pasnen 1. BBenenne B 0MoTexHooruio. OCHOBBI MOJIEKYJISIPHOI OMOTEXHOJIOTHH

1.1. |Tema 1.1 Beenenue. CrnenraibHbIe OMOTEXHOJIOTHYCCKUE HAMTPABIICHHUS: TEXHHYECKAs
buortexnonorus kak MHUKPOOHOJIOTHS, SKOJIOTHUECKasi OMOTEXHOJIOTHS,

Hayka. CBsi3b MOJICKYJISIpHAs OMOTEXHOJIOTHS, MHKEHEPHs OelIKa U KJIETOK,
OMOTEXHOJIOTHH C SHEPTreTHYECKasi 1 UMMYHOJIOTHYECKasi OMOTEXHOJIOTHH.
JPYrUMH AUCUUIUIMHAMU. |MIcTOpUs CTaHOBJIEHUSI HAYYHOTO HarpaBiieHus. J{peBHue
OMOTEXHOJIOTUHU. DTaIlbl HCTOPUYECKOTO CTAHOBJICHHS HAYKH.
Pa6oter A.JIeBenryka, P.I'yka, D.J/[>xennepa, JI.ITactepa,
@ .Muiepa, ®.broxuepa, U.Menzens, A.®@nemunra, P.Koxa,
J.N.MBanosckoro, X.®nopu, b. Yeitna, B.3enbmana,
J.Yorcona, ®. Kpuxka, C.Tonerasa u ap.

1.2. |Tema 1.2 Cnaraemslie I'ennas, renHoMHasi, XxpoMocomMHas uHkeHepuu. [Ipeamer, uenmu,
OMOTEXHOJIOTHYECKOTO 3a7a4M W TMEPCHEKTHBbl T'€HETUYECKOW HWHXKeHepuHu. TexHuka
npouecca. CTpykrypa reHeTuyeckor nHxxeHepuu. epMeHThl, UCTIOIb3YEMbIE B T€HHO-
OMOTEXHOJIOTHYECKOT0 WHXCHEPHBIX MaHUMYIsuusX. ['eHeTnueckue mapkepsl. Odnactu
MIPOU3BO/ICTBA MPaKTUYECKOrO0 MCMHOJb30BaHUS JOCTUKEHUS TE€HETUYECKOU

WHXEHEPUHU.

1.3 |Temal.s3 Bekropa. Bekrtopa mnpokapuoT. Ilmasmmusl, Oaktepuodary,
CoBepleHCTBOBaHNE Kocmupgel, dasmunsl. PexomOunantaeie JIHK. Metoast
OMO0OBEKTOB- noJy4eHus: reHa. BBeneHue reHa B BekTop. KoOHHEKTOpHBIN
MPOAYLIEHTOB, METO/I. PectpukrazHo-nurazHbiii METO/I. Brenenus
HCIIOJIb3YEMBIX B pexomOunantHoit JIHK B knerky-perunuent. TpaHCHyKIHs.
MPOU3BO/JICTBE Konstoramms. Tparcdexius.




2. Pa3nes 2. TexHoJiorusi nojry4eHusi TPAaHCTEHHBIX PACTEHMI M JKMBOTHBIX

2.1. |Tema 2.1 TexHomorus Pa6oter JIxx. Henbcona, E. I'pudduna, [Ix. [Ipanmronnepa, I'.
MOJIy4CHUS [neiixa J>x. Camuepa, k. Hoptpona, [>x. Xoyopnaa, H.
pexoMOuHaHTHBIX OenkoB. |I'pydoxodepa u Jl. [nelita. Hocurenu amns uMMoOMIn3auy.
Opranunueckue HocuTesnu. Heoprannueckue Hocutenu. MeTo bl
umMMoOnu3aun. Ou3nuecKkrue MeToIpl. XUMUYECKUE METO/IbI.
[IpenmymiecTBa UMMOOMIIN30BaHHBIX (pepMeHTOB. DEepMEHTHI B
OMOTEXHOJIOTHYECKOM TPOU3BOACTBE. buocencopsl. Pabotsr JI.
Kinapka. Haznauenue. Tunbsl OnoceHCOpOB.

2.2. |Tema 2.2 mxeHnepHas KynpTuBHpOBaHHE U30JMPOBAHHBIX KJIETOK U TKAHEW PACTCHUM.
SH3UMOJIOT U TpeboBanus K BEIPAIMBAHNIO OMOOOBEKTOB B KYJIBTYpE in Vitro.
THIIBI TKAHEBBIX KYJIBTYP B KJIETOYHON MHKEHEPUH PACTCHUM.
[IpakTnueckoe NprMEHEHNE TKAaHEBbIX U KIETOYHBIX KYJIbTYp
pactenuii. Co31aHue pacTeHUH ¢ IIEHHBIMHU CBOMCTBAMU.
KynbTuBupoBaHue )xMBOTHBIX Ki1eTOK. Kinaccuduxamus KyiabTyp
XKUBOTHBIX. [lepBUYHbIE, TUIIONIHbIE, IEPEBUBAEMbIE
KyJnbTyphl. [IpakTHdeckoe ucnoyib30BaHue KyIbTYp KIETOK U
TKaHel KUBOTHBIX. CTBOJIOBBIE KJIIETKU: UCTOPUS U3yUEHUS,
ompe/esieHne TepMUHa, Kiaccuukanus. DMOpHOHAIbHbIE,
deTanbHble, FeMOMIOATUYECKUE CTBOJIOBBIE KIIeTKU. CBOIICTBA
CTBOJIOBBIX KJIETOK: MpoJudepanns, MUTpanus, XOMUHT,

g depeHInpoBKa, MIACTUYHOCTD. VICTOUHUKY MOTydeHus
CTBOJIOBBIX KJIETOK. IIepCrieKTUBBI NCITOJIB30BAHUS CTBOJIOBBIX

KJIIETOK.

2.3 Tema 2.3 IIpobGaembr Crnenuanbable OMOTEXHOJIOTUHA. DKOJIOTHYECKass OMOTEXHOIOT .
3KOJIOTHH. MeTo bl DKOJIOTHYECKON OMOTEXHOJIOTUNA. METOIBI OUUCTKHU
buotexHosornyeckne CTOYHBIX BOJI. ADPOOHBIC CHCTEMBI OYHCTKH. ASPOTCHKH.
ACIIEKThI AHa3poOHbIe cucTeMbl OUNCTKH. MeTtaHTeHKH. Da3br
(hapmareBTHIeCKOro METaHOBOTO OpoXeHHUs. AHAPPOOHBIE U a3POOHBIE
MIPOU3BO/ICTBA MUKpPOOPranu3Mbl. bakrepuanbHble U BUPYCHbIE HHCEKTUIUIBI.

Pacrenus ycroituusblie Kk Bpenutensm. IMMyHomoruueckast
OMOTEXHOJIOTUSI.

Jlabopamopnvie 3anamus
He npenycmoTpenst

5. Ilepedyenb y4eOHO-METOAMYECKOr0 oO0eclmeYeHUs] [JIsA CAMOCTOSATEJNbHOH  PadoOThI
o0yyaromuxcs 1Mo JUCHUIINHE

HJ’IH CaMOCTOSITEIbHOM pa6OTBI, NOArOTOBKH K BBIIIOJIHCHHIO na6opaToprlx pa60T n caadyu
KOJIJIOKBHMYMaA Ha Ka(beﬂpe p33pa6OTaHbI CIICAYHOIUC METOANYCCKUC PEKOMCHAAIIUN U MoCcoOusI:

1) Kowmaposa JI.H. Kypc nekuuii mo 6uorexuonoruu. Yacts 1. — O6uuuCck: UATD, 2014. — 52 c.
2) Kowmaposa JI.H. CoBpemennbie buotexnonoruu. Kype nekuuit. — O6HuHCK, 2009, OI'TY-

HNATD, 60 c.
3) TecroBbie 3alaHus 110 TEMaM Ha JIEKTPOHHOM HOCHTEIIC.

6. ®oH/1 OLCHOYHBIX CPEACTB A/ NMPOBEJACHUS] NIPOMEKYTOYHON aTTecTANMH 00y4aroIuXxcs 1o
AUCUHHILTIUHE

6.1. Ilacnopm ¢ponoa oyenounvix cpedcme no oucyunIuHne



KonTpounpyembie
pa3aeJibl (TeMbl)
AUCUHUITUHBI
(pe3yabTaThl 110
pazaenam)

Kon xoHTpOIMpYyeMoii KoMIieTeHUMu
(nsm e€ yacTn) / M ee popmyIpoBKa

HaumenoBanue
OLICHOYHOI'0 CPeACTBA

Pazgensr 1

IK-2

3HaTh:

®  MOJICKYJISIPHYIO CTPYKTYPY
OpPTraHN3MOB;

® [PUHIUIIBI CO3AaHUS TPAHCTEHHBIX
OpPraHW3MOB H JICKaPCTBCHHBIX
IperapaToB Ha UX OCHOBE;

® OCHOBHBIE ITOIXO/IbI
OHMOTEXHOIOTHYECKUX
HCCIICIOBAHMH;

® METOIBl KOHTPOJSI B
OHMOTEXHOJIOTHHU u
WHXXCHEPHUH.

YMmeTs:

®  [I0JH30BaThCS BCEMU IpuOOpaMu U
MaTrepHuajaMu, HeOOXOIUMBIMH TS
MIPOBEACHUS 71a00PaTOPHBIX
HUCCIIETOBaHUHI Ha
OHMOTEXHOJIOTHYECKUX
IIPOU3BO/ICTBAX,

e  OOBSICHATH C MOJICKYJISIPHOU TOYKH
3pEHUS]  Pa3IMYHBIC  IMPOIECCHI,
MPOUCXOJSINNE TPH  CO3JaHUU
TPAHCTEHHBIX OPTAaHU3MOB;

Bnaners:

® HaBbIKAMH PabOTHI C Ja0OPATOPHBIM

000pyI0BaHHEM,

® HaBBIKAMH IIOMCKa HH(pOpMAIUU B

ceTH WuTepHer, HAy4YHBIX

MyOIUKAIHX.

oOiactu
T€HHOU

Jokian ¢ npe3eHTanmei,
cooliienue, pedepar
KoHTpoabHble paboThl
PabGora B rpymnme
(mpobieMHbBIE 3a/1aHUS )
3auer

Pasnen 2

K-2

3HaTh:

® MOJICKYJISIPHYIO CTPYKTYPY

OpraHW3MOB;

® [PUHIUIIBI CO3aHMS TPAHCTEHHBIX

OpPraHW3MOB H JICKAPCTBEHHBIX

IpernapaToB Ha UX OCHOBE;

® OCHOBHBIE IIOJIXOIbI

OMOTEXHOIOTHYECKUX

HCCIICIOBAHMM;

® METOIbl KOHTPOIS B
OMOTEXHOIOTHHI u
WH)KCHEPUH.

YMmeTs:

®  [OJH30BATHCS BCEMU IpubOOpaMu U

MaTepHaliaMH, HEOOXOIUMBIMHU IS

oOiactu
TE€HHOU

ITPOBCACHU Ha60paTOpHBIX

KoHTtposbHBIC pabOTHI,
TECThI, pabOTHI B TPYIIIIE,
3auer.

Pedepar n noxnazam ¢
Mpe3eHTaluen




HCCIICIOBAHMH Ha
OHMOTEXHOIOTHYECKUX
HpOI/ISBOI[CTBaX,

®  OOBSCHATH C MOJIEKYJSIPHON TOUKH
3peHI/I$I paSJII/I‘-IHBIe HpOL[GCCBI,
HpOI/ICXOIUIH_[I/Ie HpI/I CO31aHUAN
TpaHCFeHHLIX OpFaHI/I?;MOB;

Biagers:
® HaBbIKaMM palOTHI C Ja0OPATOPHBIM
000pyI0BaHUEM,

HaBBIKAMHU TIOMCKA HHPOPMAIIIH B CETH
WuTepHeT, HayIHBIX MyOIUKaIHIX.

6.2. Tunoeuie KOHmMpOoOJ/ibHbleé 3a0aHus UilU uHble mamepuaiivl

6.2.1 3auem

wnh e

POomNo oA

14.

15.
16.
17.
18.
19.
20.

21.
22.
23.

24,
25.
26.

27.

0.
11.
12.
13.

TUITIOBBIC BOITPOCHI:

Ponb OuorexHonoruu B coBpeMeHHOU (hapmanuu

CyOcTaHIuu, UCIoJIb3yeMble 1T OMOTEXHOJIOTUH

Heob6xomumbie ycmoBust ams OuocuHTe3a [lapamerpsl OHOTEXHOJIOTHYECKOTO IpoIiecca,
BIIUSTFOIIINE HAa OMOCUHTE3

Buapr mponieccoB OnocuHTe3a

3HaueHue aHTUOMOTHUKOB U TIOHSTHE AHTUOUOTHKOB

beranaktamHble aHTHOMOTHKHU

['pynmbl aHTHOMOTHKOB, 00pa3yeMbIX aKTHHOMHULIETAMU

[TpoTuBOTpHOKOBEIE (TIOTUEHOBHI AHTHOUOTHUKH )

[IpoTuBOOMyX0I€BBIE AHTUOUOTHKHU

Omnpenenenre aHTUMUKPOOHOH aKTUBHOCTH aHTUOMOTUKOB

Ycnous pepmeHTaIMM aHTUOMOTUKOB

Cxema npou3BOACTBEHHOTO OMOTEXHOJIOTHYECKOTO Mpoliecca

[Tapametphl, BiMsIOIMIME Ha OWOcHHTE3 (MeXaHW4Yeckue, (U3MYECKUE, XUMHYECKHUE,
OMOJIOTHYECKHE)

brooObekT Kak CpeACTBO  IMPOU3BOJCTBA  JIEKAPCTBEHHBIX, NPOPUIAKTHUECKUX U
JMArHOCTHYECKUX MpEenapaTroB

TexHuKa KIIETOYHON MHKEHEPUU

TexHuka reHHO-KJIETOYHOM WHKEHEPUU

MeTo bl TOTy4eHUs: aMUHOKUCIOT KOHTpOJIb KauecTBa aMUHOKHCIIOT

AnmnaparypHoe (anmnapataoe) odopmieHue Turbl 6HOopeakTopoB

[IpumeHeHre UMMOOUITU30BAHHBIX OMOOOBEKTOB MPH CO3/IaHUU JIEKAPCTBEHHBIX CPEICTB
[TpoGnembl OHOTEXHOJIOTHH B AKOJIOTUYECKOM IIaHe. PasnuuHble MyTH YTUIU3allMd OTXOJ0B
OMOTEXHOJIOTMYECKOT0 MTPOU3BOICTBA

CriekTp OMOTEXHOIOTHYECKOTO MPOU3BOACTBA PEKOMOUHAHTHBIX OEIKOB

[TpompInieHHOE TPOU3BOCTBO PEKOMOMHAHTHOTO MHCYIUHA

OcHoBa WMMYyHOOHOTeXHOJOTUH. Bakuuubl. JKuBble BakiuHBL. HeXuBbIE BaKIMHBI.
KoMOuHupoBaHHBIE BaKIIMHBI.

[Tony4yeHue cbIBOPOTOK

[lepcriekTHBBI pa3BUTHsI OMOTEXHOJIOTHH B MOJIyYEHUH BUTAMUHHBIX TIPENapaToB.
Bo3MoXHOCTH pa3BUTHS HCTOIH30BaHUS OMOTEXHOJOTHU B TOJNYYEHUH KYABTYPHI KIETOK U
TKaHel pacTeHUi MpU MOTyYEeHUH JIGKAPCTBEHHBIX CPEJICTB

TexHomorust KyIbTUBUPOBAHHS KIETOK MHUKPOOPTaHW3MOB TPH TOJYyYCHHH IMPEnapaToB
HopmodopoB. [Ipumerenrne HOpMOGIOPOB.



28. MeToapl MUKPOOHOJIOTHYECKOTO U OMOXMMHUYECKOTO KOHTPOJS B MPOM3BOJICTBE MPENapaToB
MPOOHUOTHKOB.

0) KPUTEPUH OLICHUBAHMSI KOMIIETEHIINH (PE3yIbTaTOB):

OTBeT OLIEHMBAETCS 1O CIETYIOUUM KPUTEPUSIM:

- IPaBUJIBHOCTD, IIOJHOTA U JIOTUYHOCTh IIOCTPOEHUS OTBETA;

- YMEHHE ONEPUPOBATh CIIELUAIbHBIMU TEPMUHAMU;

- HCIIOJIb30BAHKE B OTBETE JONOJHUTEIBHOIO MaTEpUAa;

- YMEHHE WJUTFOCTPUPOBATh TEOPETUUECKHE MTOJI0KEHUS TPAKTUIECKUM MaTEepHaloM;

B) OIMMCaHHUEC IIKaJIbl OLICHUBAHUA:

Jlomyck K 3a4eTy Mo JUCHUILINHE OCYIIECTBIIETCS TIPH KOJIMYECTBE 0amioB Oosiee 35.
3a ceMecTp CTYACHT MOKeT HaOpath oT 35 mo 60 Ganios.
MuHuMAaIBHBIA 0aJi1 3a OTBET Ha 3adere — 20, MakcuManbHbIH — 40.

O6mras oreHka B cinydae nudhepeHIMPOBKH BHITJIINAT CIEAYIOMUM 00pa3oMm:
* 60-74 6aIoB — «yIOBIETBOPUTEIIHHOY;

* 75-89 GanIoB — «XOPOIIOY;

* 90-100 6amIoB — KOTIAUIHOY.

«3a4TeHO» CTABUTCS MPHU:

- IPaBWJILHOM, [TOJIHOM U JIOTUYHO TOCTPOEHHOM OTBETE;

- YMEHUH ONIEPUPOBATH ClIELUATIbHBIMU TEPMHUHAMY;

- HCIIOJIb30BAHUU B OTBETE JONOJHUTEIBHOTO MaTepHuaa;

- YMEHUH WUTIOCTPUPOBATH TEOPETUUECKUE MOJI0KEHUS PAKTUUYECKUM MATEPUATIOM.

«He 3auTeHo» craBUTCS Npu:

- OTBETE Ha BCE BOIPOCHI C TPyObIMH OIIMOKAMU;

- HEYMEHHH ONEPUPOBATh CIIEUATbHON TEPMUHOJIOTHUEH;

- HEYMEHHUH NMPUBOAUTDH MIPUMEPHI MIPAKTHUYECKOTO UCTIOJIH30BaHUS HAYYHbBIX 3HAHUM.

6.2.2. Konmponvnasa paboma
a) THUIIOBBIC 3aJIaHUs (BOIIPOCHI) - 0Opa3elr;

Kounrtposabhasi padora:

Tema: OcHOBHblE NPUHIMIIBI OpPraHU3aluM M (QYHKIHMOHUPOBAHHUS OUOTEXHOJIOTHYECKUX
IIPOU3BOJICTB

Bornpochkl kK KOHTPOJILHOM:

Bapunant Nel

1. Onummure KNHETUKY POCTa MUKPOOPTAaHU3MOB B IEPUOAMUYECKUX U TPOTOYHBIX IIPOLIECCAX.

2. KakoBo 3HaueHHEe KUCIOPO/Ia U YIIIEKUCIIOTo r'a3a B (hepMEeHTAllMOHHBIX IpoIieccax

Bapuant Ne2

1. TlpuBemute KiaccuPUKALNIO OUOTEXHOJIOTMYECKUX MPOLECCOB MO pa3HbIM IpyIam
MPU3HAKOB (110 MPOIYKTY, OMOOOBEKTY, METOY U T.[.)

2. Kakoe cbIpbe U cpe/ibl HCHOIb3YIOTCS B OMOTEXHOJIOTHYECKUX MTPOU3BOICTBAX

Bapuant Ne3

1. Kakue konm4ecTBEHHbIE TapaMeTphl OMUCHIBAIOT OMOTEXHOJIOTHYECKHE TPOLIECCHI.

2. Kak mpoBoUTCs BBIAETICHUE 1IETIEBOI0 MPOIYKTa B OMOTEXHOJIOT HH.

Bapuant Ne4

1. IIpuBeaure k1accupuKao OHOPEAKTOPOB MO GYHKIUAM U TUITY.
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2. [Ilepeuncnure OCHOBHBIE NPUHIMIIBI MAaCIITAOMPOBAHUS B  OHOTEXHOJIOTUYECKOM
IIPOU3BOJICTBE.

0) KpuTepuu OIICHUBAHMS KOMIICTEHINH (PE3yIbTaTOB):

Konmponsnsie pabomer ipoBossaTcs 2 pa3a B CeMECTp Ha MOJIYJIBHBIX HEIENAX IO PACIUCAHUIO,
ycTaHaBiIMBaeMoMy jaekaHaTtoM. OHU TpoBOIsATCS B (OpME TECTOB WJIM HWHOM BHJIE IO BBIOOPY
IPEeno/aBaTelis ¢ yaeToM 00beMa U3y4eHHOTO MaTepuaa 1o Kypcy.

OHeHl/IBaHI/Ie CTYACHTA IPOBOAUTCA IMPEIIOAABATCIIEM HC3aBHUCHMO OT HAJIWYUA HJIW OTCYTCTBHUA
CTyAeHTa (MO0 YB@KUTEIbHOM WJIM HEYBOKWUTEIbHOW mNpuuuHe) Ha 3aHsatuu. CTyAeHrty,
IIPOIYCTUBILIEMY [0 YBAKUTEIbHOW MPUUYMHE KOHTPOJIbHYIO MOJYJIBHYIO padoTy, MpenocTaBisieTCs
BO3MOXKHOCTh OTpa0OTKH. OTpaboTaTh 3aHATHE MOXHO IO COTJIACOBAHMIO C IIPEIOaBATENIEM B YETKO
YCTaHOBJIEHHBIE CPOKH B COOTBETCTBUU C Ipa)IKOM KOHCYJbTAIMI MpernoaaBaress, KOTOpblid UMeeTcs
Ha Kadeape u Ha opULIMaTIBLHOM caiiTe Kadeaphl.

OneHuBaeTcsi CTENEHb YCBOEHUS TEOPETUYECKUX 3HAHUM 1O CIEAYIOIIUM KPUTEPHSIM:
MPaBUIBHOCTH, TOJIHOTA W JIOTUYHOCTh MHUCBMEHHOTO OTBETA, CIIOCOOHOCTHIO TPOMIUTIOCTPUPOBATH
OTBCT IpUMEpaMHU.

B) OITMCAaHUE HIKAJIbI OIICHUBAHUA:

MaxkcuMasbpHBIH 0alT 3a KOHTPOJIbHYIO padoTy — 4. Kaxke1id Boipoc onieHuBaeTcs B 2 Oasuia.

6.2.3. Tecr
a) THUIIOBBIC 3a/1aHus (BOMIPOCHI) - 0Opazelr;

1. ITporecc ynBoenusa mousiekynsl JJHK — 310!

A) Tpancnsmmst

b) Permkarnus

B) Tpanckpurmmst

I') PexomOuHaus

2. 'omonoruyuHas peKOMOUHAIHS — 3TO MPOLECC:

A) riae pekoMOMHAIMSI TPOUCXOIUT 0€3 TOMOJIOTUH MEXKY MOJIEKYJIaMu
JIHK

b) rne pexomMOuHaIMs MPOUCXOAUT B IIPEIE/IaX OYEHb KOPOTKUX y4aCTKOB
TOMOJIOTHH

B) TpeOyromuii o61ieit (1Mo Bcei JiHe MOJIEKYIIbl) TOMOJIOTHH MEXIY
PEKOMOMHUPYIOIUMU yIaCTKaMHU

I') Bce yTBep:kIeHUs BEPHBI

3. Haiigute npaBmibHOE Ha3BaHUE GEPMEHTOB, PParMEHTUPYIOLIUX MOJICKYJIbI
JHK, myrem ruaponusa obenx neneit JJHK

A) Pectpukrassl

b) PeBeprassl

B) IHK-nonumepassl

I') DupoHyKn€a3b!

4. Ilepeuncnure pepMeHTbI, HeoOxoauMBble 115 cozaanus pJJHK pectpukrazo-
JIMTa3HBIM METOOM:

A) Pectpukrasbsl, PHK-nonmumepass

b) Pectpukrassl, JJHK-nonumepasst

B) IHK-nura3sl, pecTpukTasbl

I') DHaoHyKI€a3bl, peCTPUKTa3bl, TEPMUHAIIBHbBIE TpaHC(hEpasbl

5. Bekropsl, o6ecneunBaromnue peruukanuio pJJHK B kinerke-penunuenrte
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Ha3bIBAIOTCSA:
A) PekoMOuHUpYyOIUMU

b) Knonupyromumu

B) UnTerpatuBHpIMU

I') Oxcnpeccupyrommumu

6. EcrectBennbM ciocobom BHeapenus p/IlHK B kieTky-periunuenT npu ycioBuu
WCTIOJIb30BAHUS B KQUECTBE BEKTOPA TUIA3MUIBI Oy/IeT:
A) Tpachopmarust

b) Tpancdexuus

B) Tpancaykuust

I') Konbtroramus

7. Cobepure KacceTy IKCIPECCUH U3 HIEMEHTOB!

A) LleneBoii reH, IpoOMOTOp, TEPMHUHATOP

b) LleneBoii red, npoMOTOP, CENEKTUBHBINA MapKep

B) LleneBoii ren, mpoMoTOp, Ori-y4acToOK

I') [IpomoTop, Ori-y4acTok, TEpMUHATOP

8. [lopaxxeHre Ha3eMHOI YacTH pacTeHH U (GOPMUPOBAHHE KOPOHYATHIX TAJIJIOB
BBI3BIBAIOT:

A) R-nazmu bt

b) F-mnazmu et

B) Ti-mmazmuaet

I') Ri-ma3muabt

9. Haiigure Ha pucynke o6nacts T-JIHK Ti-rutazmuast
A) A

b)b

B)B

nr

~

/\L-\Iﬂ

Cytokinin
Op ne
Left 7/ Right
l)unhrfv W rdpr

|

\

/f"‘

-?;',\’3//

10. OukorenHoii B Ti-tutazmuie saBisieTcs 00J1acThb
A) Ori E.coli

B) Vir

B) T-IHK

I') Ori A. tumefaciens

11. Kaxk co3nmaercsa Heoukorensas Ti-tuiazMuma

A) ynanstores Ori-o6mnacts E.coli

b) ynansercsa Vir-o6nactb

B) ynansercsa o6nacts T-/IHK

I') ynansiercs Ori-o6nacte A. Tumefaciens

12. OxapakTepu3yiTe COCTaB U MEXaHU3M JICHCTBUSI OMHAPHBIX BEKTOPOB

12



virF virA virB virG virC virD virE
vir region s
g 1
f \
Ti helper \ T-DNA
plasmid
Genomic DNA

13. JlaiiTe onpeneneHue TepMUHY HHCEPIHS B KIIaCCU(DUKAITUN XPOMOCOMHBIX
MyTanun

14. Onpenenurte TUI MyTaIuii, 0003HAUYEHHBIX OYKBOU «A»
Point mutations

No mutation -~ I o
A b B r
DNA level TTC §ET ATC TCC TGC
mRNalevel  AAG AAA UAG AGG ACG
protein level Lys Lys STOP Arg Thr
1 \Y‘ o
C . .
[
A) Honcenc
b) Caiinenc

B) HexoHncepBaTuBHBIE MUCCEHC
I') KoncepBaTuBHBIE MUCCEHC

0) KpUTEepUHU OIICHUBAHUS KOMIIETEHITUH (pe3yIbTaTOB)

- OCHOBHOH KpI/ITCpI/Iﬁ BBICTABJICHUS OLICHKHU — KOJIMYECTBO IMTPaBUJIbHBIX OTBETOB.

B) OTMCAHUE IIKAJIbI OIICHUBAHUS

- OIICHMBAHUE PE3yJIbTaTOB TECTUPOBAHUS ITPOBOIUTCS 0 OATLHOM CUCTEME
B nuanasose ot «0» 1o «3» 0aiuioB.

Kasxzprit TeCT CoepkuT 1Mo 3 Bompoca. 3a KakJIblil IPaBWIbHBIA OTBET
HauucaseTrcsa 1 Oanm.

6.2.4. /loknao c npezenmauueii
a) THUIIOBBIC 3aJ1aHUs (BOMIPOCHI) - 0Opa3elr;

. AHTUOMOTHUKU: OTKPBITHE, IPOOIEMbI U IEPCHIEKTUBbI

. MHKpOOpraHu3Mbl — pOr U300MIHs

. MetareHomMuKa: po6eMbl U IEPCIIEKTUBBI

. 'eHoM 4enoBeKa — 3MOXalbHBIA MPOEKT: Ha/IeXK/Ibl, OOEIbl, pa304apoBaHUs
. MyTareHsl 1 aHTUMYTareHbl B IPOJIyKTax MUTaHUS

. 'eHOM MHUKpOOpPraHu3MoB

. l'eneTnueckas MHXKEHepHs: TPOOJIEMBbI MOTyUEHUS 3YKapUOTUYECKUX OEIKOB
. UaTponykuus 'MO B okpyxaromryto cpery. Mudsl 1 peaabHOCTb

. TpaHCcreHHbIe pacTeHUs: HCTOPUS, TPOOIEMBbI U EPCIEKTUBBI

0. 'enoMo 1M (pUITMPOBAHHBIN ICHX03

1. I'ens! ciopra

12. KnetouHble TEXHOJIOTHH: MOJydeHHE OMOIOTHYECKN aKTUBHBIX BEIIECTB
13. CtBOJIOBBIE KIETKU: UCTOPHUS, TPOOIEMBI, IEPCIIEKTUBbI

14. TIpo6nembl KIOHUPOBAHUS: TEOPUS U NTPAKTHKA

15. PerenepaTtuBHBIN IIEIK

16. DHepreTuyeckast OMOTEXHOJIOTHUS: TPOOJIEMBI U TTEPCTIEKTUBBI

P PO Nk W~
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0) KpUTEpUU OIICHUBAHUSI KOMITETEHITUH (PE3yabTATOB)

- IPaBHJIBHOCTH O0(OPMIICHUS MPE3CHTAUH (TUTYJIbHAS CTPAHULIA, CTPYKTYPHUPOBAHHE, BU3yaTH3AIHS
MaTepuala, HaJIu4dhe cIaia co CIUCKOM MPOpadOTaHHBIX HCTOYHUKOB);

- YPOBEHB PACKPBITHS TEMBI JI0OKJIa/1a / TPOPaOOTAHHOCTh TEMBI;

- CTPYKTYpPUPOBAHHOCTh TEKCTOBOI'O MaTepHaa;

- KOJIMYECTBO UCMOIb30BAHHBIX JIUTEPATYPHBIX HICTOUHHKOB.

B) OIMMCAHUE IIKAJIbI OLICHUBAHUS

- OIICHUBAHUE JIOKJIAJIOB IIPOBOJIUTCS 0 OaJIbHOM crcteMe B quama3one ot «0» 1o «10» 6amios.
Kpurepun onenku:

packpeiTue TeMbl qoknana (0-3 6amion),

CTPYKTYPHUPOBAHHOCTh TeKCTOBOTO Matepuana (0-2 Gaa),

CTPYKTYpUPOBaHHOCTH npe3eHTanuu (0-2 6anna),

Bu3yanu3aius marepuania (0-2 6amra),

KOJIMYECTBO MPOPaObOTaHHBIX UCTOUHHUKOB (0-1 Gasm).

B ToMm cityuae, ecim kKakoi-m00 W3 KpUTEPUEB HE BBITTOJIHEH WK BHITIOJTHEH YaCTHYHO CyMMAapHBIH
0aJu1 CHUXKAeTcs.

6.2.5. Pegepar
a) [Ipumepnsie Tembl pedepaToB:

1. XapakTepucTuka OCHOBHBIX HAIpPaBICHUI HCIOJIb30BAHUS KYJIbTYpPbl HM30JHPOBAHHBIX KJIETOK U
TKaHel B OMOTEXHOJIOTHH.

. Bo3aMokHOCTH MCTIOIB30BaHUS KAITYCHOM TKaHU B OMOTEXHOJIOTHH.

. OcHoBHBIE TUIIBI MOp(OTEHE3a B KYIBTYPE KAJUTYCHBIX TKaHEH.

. [lonnyuenune nepBUYHBIX META0OJIUTOB B HICKYCCTBEHHBIX YCIOBUIX (PepPMEHTAIUU.

. [lonmyuenne BTOpUYHBIX METAOOJIUTOB B HCKYCCTBEHHBIX YCIOBUAX (PepMEHTAIINH.

. KimonaneHoe MUKpOpa3MHOXKEHUE PACTCHUI.

. [lyTn 0310pOBIIEHHS [TOCAIOUHOTO PACTUTEILHOTO MaTepuaia OT BUPYCOB.

. TpaHcreHnHbie KUBOTHbBIE, MPOAYLIUPYIOIINE OMOJIOTUYECKH aKTHBHBIE BEIIECTBA MEIUIIMHCKOTO U
TEXHOJIOTUYECKOTO Ha3HAYCHHUSI.

9. Co3nanue pa3HbIX TUMIOB TPAHCT€HHBIX )KUBOTHBIX.

10. KnonupoBaHue >KUBOTHBIX.

11. BuoTexHOIOTH4YeCKre METOIbI MTOJTYYEeHUS HOBBIX BAaKLIMHHBIX MIPENapaToB.

12. Tlony4enue (hepMEHTHBIX MIPENapaTOB HA OCHOBE KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB.

01N LN B~ WD

0) Kpurepuu onleHUBaHHUS KOMIICTCHIIHIA:

- mpaBWIbHOCTh odopmiieHHs pedepara (THTyabHAas CTpaHMIA, OTJIABICHHE U O(OpPMIICHHE
HCTOYHHUKOB);

- YPOBEHb PACKpBITUsSI TEMBI pedepaTa / IpopadOTaHHOCTh TEMBI;

- CTPYKTYpPUPOBAHHOCTh MaTepuaa,

- KOJTMYECTBO UCTOIH30BAaHHBIX IUTEPATYPHBIX HCTOUYHHKOB.

IIpaBuna k opopmiienuto pepepatos npuseaeHsl B YMK]I u Ha caiite kadeaps.
B) OIMCAHHUE IIKaJIbl OLlEHUBAHUS

OnenuBanue pedepaToB IPOBOIUTCS MO MPUHIUITY «3aUTEHO» / «HE 3aYTCHOM.

«3auTeHo» BBICTABIIAETCS B ciydae, eciu pedepar opopmileH B COOTBETCTBHE C TPeOOBAHUSMU
METOJMUYECKUX YKa3aHUH, TeMa JOCTaTOYHO MpopaboTaHa, MaTepuan XOpoUIO CTPYKTYpPHPOBaH,
KOJIMYECTBO HCIIOJIb3YEeMOM JIUTEpaTypbl HE MEHee 5 MCTOYHMKOB. B ciywae, ecin kakoi-mubo u3
KPUTEPHEB HE BBINOJIHEH, pedepar Bo3BpalaeTcs Ha J0paboTKy.
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6.2.6. Coobwenue (unghopmayuonnslit nouck no npooieme)
a) [IpumepHbIil ciucok TPOOIEMHBIX BOIIPOCOB

1. [TpoGnembl, KOTOPBIE TOJDKHA PEIINTh OMOTEXHOJIOTHS

2. Kakne 6M0OOBEKTHI U JJIS UeT0 Y)K€ UCTIONIB3YeT OMOTEXHOJIOTUS

3. HaydHbie OTKpBITHSA, KOTOPBIE IOJAPHIIN UCCIIEIOBAHHS JPEBHUX M COBPEMEHHBIX T€HOMOB
4. Ycrexu 1 IpoBaJIbl CEJIEKIIMU MUKPOOPTaHU3MOB, PACTEHUH U KUBOTHBIX

5. Ycnexu TeHHO-WHKEHEPHOH MOIM(UKAITUN MUKPOOPTaHU3MOB
6. Kypbesbl B TpaHcreHese 3ykapuoT
7. I'enHas Tepanus. YCnexu 1 MpoBaJIbl
8. MuKpoKJIOHaJIbHOE pa3MHOKEeHHE pacTeHuid. [Ipumepsl
9. CTBOJIOBBIE KIETKHA B MEIUIINHE
10. IMpuxnagasie 6notexnonoruu. [pumepsr

0) KpUTEpUHU OLICHUBAHUS KOMIIETEHIINH (Pe3yIbTaTOB)
- HOBU3HA;
- YPOBEHb PACKpPBITHS TEMBI.

B) OITMCAaHHMEC IIKaJIbl OIICHUBAHUA

- OLICHMBAHUE PE3yJAbTATOB MH(GOPMAIIMOHHOTO MOKCKa O 1mpobiemMe B popmMe KOPOTKOTO COOOIIECHHUs
MPOBOJIUTCS MO OAIBHON cucTeMe B uara3one oT «0» mo «1» Ganna.

Kpurepun onenku:

nosusHa (0-0,5 Gata)

ypoBeHb packpbiTus TeMsl (0-0,5 6ama).

I/IHTepaKTI/IBHbIe METOAbI

HNHTepakTUBHBIE METOBI MO3BOJISIIOT YYUTHCS B3aUMOJICHCTBOBATH MEXIY COOOU, BKIHOYAs
npenoaaBaTessi. OHH  COOTBETCTBYIOT JIMYHOCTHO-OPUEHTHPOBAHHOMY TIOJXOMY, IPEANOJararoT
KOJUICKTUBHOE, OOy4YeHHE B COTpyAHHYecTBe. [IpemomaBaTespb BBICTYMaeT B POJIM OpraHu3aTopa
nporiecca 00y4eHus, JTUaepa IPYIIIbl, CO3AAaTeNs YCIOBUM /11 MHUIIMATUBEI CTYICHTOB.

Heﬂb.' IIOHATH B3aUMOCBSA3b MCXKIY CO6BITI/I$IMI/I, AHAJIM3UPOBaTh, UMETH CBOC MHCHHUEC, CTUMYJIMPOBATH
IIO3HaBaTCIbHYKO aKTHUBHOCTB, COIIOCTABJIATHE HOBBIC (baKTBI U MHCHHS C TEM, UTO PAHEC U3YUYCHO.
3aoauu: HAay4YUTb apryMmeHTHPOBATh U TOJICPAHTHO BECTU NUCITYT, FHY6)KC BHUKATh B CYIIIHOCTDH HOBOI
TCMbI, MBICJICHHO pa3aCiIATb MAaTCpHal Ha Ba)KHEHIIIME JIOTMYECKUE 4aCTHu, OCMBICIICHHUIO JIOTUKH H
IIOCICA0OBATCIIBHOCTH B M3JI0KCHUH y‘IC6HOFO Marepuajia, K BbIJACJICHUIO B HCM I''IABHbBIX U Haunoboee
CYIICCTBCHHBIX ITOJIOKEHUH.

HNHTepakTHBHBIE 3aHATHS NPOBOAATCH B BUJE:
Padora B rpynne (mpod/jieMHbIe CUTyalH)

a) Criucok npoOJIeMHBIX CUTYallui

- B pesynprare aBapum TaHKepa B ATJIAaHTUYECKOM OKeaHe OoO0Opa30BajoCh HEPTSIHOE MSITHO,
npeiipyromee k nodepexbro CeBepHoil Amepuku. Kakue MeponpusTHs MOXKHO MPOBECTH IS
MPEJOTBPAILEHHs] SKOJIOTHYECKOH KaTacTpodbl?

- Ha muaHere mMOJHOCTBIO HCTOINMJINCH NPUPOIHBIE YrIeBOJAOPOAbl (He(pTh). Mupy rposut
sHepreTuueckuit kpusuc. Haiigure myTu ero npeogoseHusl.

- CymiecTByeT rumore3a 0 TOM, 4TO Y-XpOMOCOMa TOCTENEHHO JIerpajupyer, 4To MOXeT yepe3 1,5
MWJIJIHOHA JIET MPHUBECTH K ee MOoJHOMY Hcue3HoBeHuto. [IpencraBbre cebe Takoit mup uepes 1,5
MUWJIIHOHA JieT. YTo nenats?
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- ¥V [IpokapuoT HET I0JIOBOro pa3MHOKeHUsA. OHAKO MeHETUYECKOE pa3HoOoOpas3ue — HeoOXOoaumoe
yCJIOBHE JUISI TPUCHOCOOICHUSI K M3MEHSIONIMMCS YCIOBHSM OKpyXKaromel cpensl. Kak OGaxrepuu
«BBIXOJAT U3 MOJIOKEHUA»?

- Cyl1ecTByeT MHEHHE, YTO NOTEHLIMAN TPAJULMOHHBIX METOJ0B CEIEKIUHU Yxe ucuepnad. CoriacHsl
mu Bel ¢ atum yrBepxkaenuemM? IlonpoOyiiTe natek HaydHOE 000CHOBaHHE Bamemy MHEHHIO IO 3TOMY
BOIIPOCY.

- CymecTByeT MHEHHE, YTO TeHETHYECKH MOAU(UIIMPOBAHHBIE TPOAYKTHI onacHbl. CoriacHsl 1 Bel ¢
M yTBep)kAeHuemM? [lonpoOyliTe 1aTh apryMeHTHPOBaHHOE 000CHOBAHUE.

0) KpUTEpHUU OIICHUBAHMSI KOMITETCHITUH (PE3yIbTaTOB)
- MpopabOTaHHOCTH JTOKa3aTeIbHOMN 0a3bl;

- UCIOJIb30BaHUE HAYYHOW TEPMHUHOJIOTUH;

- JIOTHYHOCTh YMO3PHUTEIBbHBIX MIOCTPOCHHIA.

B) OIMMCAHUE IIKAJIbI OLICHUBAHUS

- OLICHHBAHUE TIPOBOIUTCS IO OaIbHOM cucTeMe B auana3oHe oT «0» 10 «1» Oana.
Kpurepun onenku:

popaboTaHHOCTh J0Ka3aTenbHoi 6a3bl (0-0,5 GamioB)

ypoBeHb packpbITus TeMsl (0-0,25 6anios),

BrageHue tepmuHosiorueit (0-0,25 6amios).

MyabTuMeaMiiHOE 3aHATHE

MynbpTUMeIUiHOE 3aHATHE SIBISETCd OJHOM M3 (QOpM HMHTEpakTUBHOro Meroda. Ha 3amsaTusx
WCIIOJB3YIOTCA  MYJIbTUMEAUNHBIE MaTepHUalbl, KOTOpPBIE COJAEpKAT KOPOTKHE BHJIEO-JIEKLUU,
IepeMeKaroIuecs: 3aJaHusMu B BHJe TecTa. CTyAeHTaM Ipeanaraercs JaTb OTBET HAa TECTOBOE
3aJlaHue 0 X0y U3y4CHHs MaTepraia, OTBETUB CAMOCTOSITENIEHO Y KoMIbloTepa. [Ipn HenpaBuiabHOM
OTBETE BHUJEOCIKET aBTOMATUYECKH MOBTOPSIETCA O TEX MOp, MOKa He OyAeT BBEIEH IMPAaBUIIbHBIN
OTBET.

Kpurepuu oneHku:

1 Gamt — OTBET aH BEPHO;

0 6ayuI0B — OTBET /1aH HE BEPHO.

6.3. Memoouueckue mamepuanvt, onpeoensarouiue Npoueoypvl OUEHUBAHUA 3HAHUI, YMEHUIl,
HaGvlKO6 U (unu) onvima OeAmMeNbHOCmU, XAPAKMEPUIYIOWUX IMmanvlt GOpMUposanus
KomnemeHuui

Hpouenypa OLICHUBAHUA 3HaHI/II71, YMeHHﬁ, HaBLIKOB II0 AUCHMILIMHE «BHOTEXHOIOTHUS)
BKIIFOYAC€T YUYCT YCICIIHOCTHU II0 BCEM BHJAM OHCHOYHBIX CPCIACTB. OI_[CHKa Kady€CTBa IOAI'OTOBKHU
BKIIFOYACT TCKYIIYIO H IIPOMEIKYTOUHYIO aTTCCTAIHUIO.

Texkymmii KOHTPOJIb TIpEICTaBIsieT coOOW MPOBEPKY YCBOEHUS y4eOHOTO MarepHania, peryisipHO
OCYIIECTBIISIEMYIO Ha TIPOTSHKEHUH OOYUSHHS Ha KaXKIOM MTPAKTUYECKOM 3aHSATHH.

Texymuii KOHTPOJIb OCYIIECTBISIETCS B (OpMeE TecTa, PEeLIeHUs CUTYallMOHHOM 3a7adM, JOKIAJ0B C
Ipe3eHTaluen, cooOmieHuii, pedepaToB U KOHTPOJIBHBIX paboT.

q)OpMaMI/I NMPOMEKYTOYHOI0O KOHTPOJA ABJIACTCA 3a4CT, Oamel 3a KOTOpBII\/'I BBICTABJIAIOTCA 110
HUTOTraM YyCTHOTO OIIpocCa.

IIo oxoHUYaHUM CCMECTPOBOTO KypCa OCBOCHHA AUCHUIIIIMHBI IIPOBOJAUTCA MPOMCIKYTOUHAA aTTCCTAIUA

B BHUAC 3a4cTa, 4YTO IO3BOJIICT OLCHHUTHL COBOKYIIHOCTBH HpHOGpCTeHHBIX B IIpoHecce O6y‘ICHI/Iﬂ
CTYACHTOM HpO(I)CCCI/IOHaJ'IBHBIX KOMIIETEHIIUH.
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3auer CKJIaJIbIBACTCA M3 JIBYX OLUCHOYHLIX CPCACTB, YCTHLIﬁ OTBCT HAa BOIIPOCHI K 3a4YCTy, IIPHU 3TOM
CTYACHT AOJDKCH OTBCTUTHL HA OJUH BOIIPOC U3 NPUMCPHOIO ICPCHHA BOIIPOCOB MJIA MOATOTOBKHU K
3a4CTy U OTUUTATHCA 1O MHAWBUAYAJIbHBIM 3aIaHUAM 3a CEMECTP.

OI.[CHKa Mo JUCHUIIIMHE BBICTABJIACTCA IO CICAYIOIIUM KPUTCPUAM:

«3a4TeHO» BBLICTABIAETCS npu nNpeaoCTaBJICHUN OTUCTOB IO MHAUWBUAYAJIbHBIM 3aJIaHUSAM (He MCHEC
70 %) 1 cmanHOM 3aueTe Ha 25 GallJIOB U BBIIIE.

«He 3aureHo» BBICTaBIISETCS CTyACHTaM, C€CJIM HC MNpPEAOCTaBJICHBI OTYCTbI HWHAWBHAYAJIbHBIM
3aJlaHusAM, JIN0O Ha 3a4deTe cTyneHT HaOpan meHee 20 6amioB.

7. IlepeyeHb OCHOBHOM M JONMOJHHUTEIbLHOH Yy4eOHOI JUTepaTyphl, HE00X0AUMOI VI 0CBOEHUS!
AUCHUILINHBI

@) OCHO6HAA yueOHaa Tumepamypa:

1. Caspikun, FO. O. buotexnosnorus : yue6. mocodue s crya. By3oB / FO. O. Cazwikun, C. H.
OpexoB, . U. Yakanesa ; pen. A. B. Katnunckuii. - M. : Akagemus, 2008. - 256 c. : ui. -
(Bricuee npogeccronanbHoe oOpazoBanue). — 10 3k3.

2. CmonsieB B.I1., IInomko E.A. OcHoBbl OnotexHonornu. HaydHble OCHOBBI OHOTEXHOJIOTHH:
yuebHoe nocobdue — CIIOIJITY (Cankr-IleTtepOyprekuii rocyaapcTBEHHBIN JIECOTEXHUUECKUN
yauBepcurert), 2012. — 112 c. http://e.lanbook.com/books/element.php?pll_id=45315

3. Cmonsie B.I1., [Tnomko E.A. OcHOBBI MPOMBINIIIEHHOW OMOTEXHOJIOTHHU: yaeOHOe TTocoOue. —
CIIGI'JITY (Cankr-IlerepOyprckuii rocy1apcTBEHHbIHN JIECOTEXHUUECKUM yHUBEepcuTeT), 2012.
— 56 c. http://e.lanbook.com/books/element.php?pll_id=45316

0) OoonoanumenvHan yueonasn 1umepamypa:

1. 'enernueckn MoauUIUPOBAHHBIE UCTOYHUKM MUIIM: OI[EHKA OE30MAaCHOCTH W KOHTPOJIb: Hayd.
m3nanne / . H. Axkciok, O. B. Auucumona, H. A. Kupnarosckas u ap. ; pea. B. A. TyrenbsH ;
PAMH. - M.: U3a-B0 PAMH, 2007. - 444 c. — 5 k3.

3. [Ipumpoy3 C. I'enomuka. Ponp B Mmequiiune : niep. ¢ anri./ C. [Ipumpoys, P. Tpaiimen ; pen.: E. /1.
Ceepmios, C. A. Jlumbopckas. -M.: BUHOM. JlaGoparopus 3nanuii, 2008.-277 ¢. — 5 7k3.

4. EropoBa T.A. OcHOBBI OMOTEXHOIOTHH. Yueb. mocodue s By3oB. — M.: Akagemus, 2005. — 208 c.
— 6 mT.1. buorexnosorus — yto 310 Takoe? — M.: Mononas reapaus, 1989. — 301 c.

5. buptokoB B.B. OcHOBBI mpoMbIIIIeHHON OMOTEeXHOJIOrHU. Y4eb mocodue s By3oB. — M.: Koocc,
2004. — 296 c. — 5 mir.

6. I'mux b., Ilactepnak JIx. Monekymsipaas Ouorexnosorus. [Ipunnumnel u npuMmenerune. — M.: Mup,
2000. — 456 c.

7. Hevinep Ix., Cxort P. 'ennas umxenepusi pacrenuit: JlaboparopHoe pykoBojctBo. — M.: Mup,
1991. - 329 c.

8. Cunrep M., bepr II. I'enbl u resomsl. — M.: Mup, 1998. — 703 c. 4. CenbCkoX035HUCTBEHHAs
ouorexnonorus / [Tox pea. Axkan. PACXH C. leBenyxu. — M.: Briciias mkona, 2003. — 265 c.

8. lepeyennb pecypcoB* mHGPOPMALMOHHO-TEJEKOMMYHHKALMOHHOM ceTn «HTepHeT» (naJee -
ceTb «MHTEpHET»), HEOOXOAMMBIX JJIsl OCBOCHH S M CLMIIIMHBI

1. Hayunas anektponHas 6ubnunoreka: http://eLIBRARY.RU.
2. WspatensctBO «Jlanby». DnekTpoHHO-OMOMMOTEHas cuctema. http://e.lanbook.com.

3. web-pecypcbl 1o OMOTeXHOJNOTMM WWwWw.genoterra.ru; www.sciteclibrary.ru; www.cbio.ru.
(mata mocneanero obpamenus 19.08.2014)

4. wwwe.isir.ras.ru/ - VHTerpupoBaHHas cucreMa WH(POPMAIMOHHBIX pecypcoB Poccuiickoit
Axkanemun Hayk.
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http://elibrary.ru/
http://e.lanbook.com/

5. www.merlot.org/merlot/materials.htm?category=2608&&sort.property=overallRating -
MERLOT - Multimedia Educational Resource for Learning and Online Teaching. Pa3aen
«Biology»

6. www.nature.ru - YueOHuku, Hay4Hble MOHOTpaduu, 0030pbl, J1aOOpPaTOpHBIE MPAKTUKYMBI B
CBOOOJHOM JIOCTYTIE Ha caiiTe )KypHaina Nature.

7. www.viniti.msk.su/ - Bcepoccuiickuit Muctutyr Haywnoit m Texuumueckoit Mudopmanmu

(BUHUTU PAH).
8. Human Mitochondrial Genome Database (M1TOMAP) - http://www.mitomap.org
9. National  Center  for  Biotechnology Information  (NCBI) -  http:/Avww.

ncbi.nlm.nih.gov/discase/

9. MeToauyeckne yKa3aHus JJsi 00y4aKOLIUXCS 10 0CBOEHU IO JUCIHUNIMHBI

IIpn wu3yuenunm kypca «buoTexHoyorus» HeO0OXOOUMO PYKOBOJCTBOBATHCS IUIAKTUYECKUMU
CAMHUIOaMH, MNpPCACTaBIICHHBIMH B 06p330BaTCJ'IBHOM CTaHIapTC JUCHUIIJIMHBI U yqe6H0171
MIPOrpaMMoH, cocTaBiIeHHOH cornacHo CTaHaapTy.

[Iporpamma npegycMarpuBaer:

Jlexknum: 17 gacos (1 gac B Henemo)

Opranu3anus J1esiTeJIbHOCTH CTY/eHTA!

e [lo Temam Bcex JEKIMH UMEIOTCS MPE3CHTAIUU.

e OTaenbHO CTapoCTe TPYIIBI BBIAACTCS CIHCOK PEKOMEHIyEMOW JUTEPaTyphl, UMEIOMIEICS B
ouobnuorexke MATD, niis u3ydeHus: TeM 1o Kypcey.

CTyaeHT [AO0MKEH HUMETh JICKIIMOHHYIO TeTpaiab, TaAe O(OpMISIET KOHCHEKT JEKIHMHA: KpaTkKo,
CXEMAaTHYHO, TIOCJICIOBATEIbHO (UKCUPYET OCHOBHBIC TIOJIOKEHHS, BBIBOJBI, (DOPMYIUPOBKH,
00001IeHMS; TOMEUaeT BaXKHBIC MBICIIH, BBIJCISICT KIIFOUEBBIE CII0Ba, TePMUHBI. [IpoBepka TEpMHUHOB,
MOHATUM C MOMONIBIO SHIMKIONEANM, CIOBapeil, CIPaBOYHUKOB C BBIITUCHIBAHUEM TOJKOBAaHUW B
terpaab. O003HAYMTH BOMPOCH], TEPMHUHBI, MaTepHall, KOTOPBIA BBI3BIBAECT TPYAHOCTH, TOMETUTH U
MOMBITAThCSl HAWTH OTBET B PEKOMEHAYEMOW muTeparype. Ecin caMocTOATeNnbHO HE ymaeTcs
pazoOpaThcsi B MaTepuasie, HEOOX0IuMO CchOpPMYyJIHpPOBATH BOINPOC W 3aJaTh TMPENOJaBaTeI0 Ha
KOHCYJIbTallMHU. ['padmk KOHCYNIbTAlMi MMeEETCs Ha Kadeape U B JIEKTPOHHOM BHEC Ha CTPAHUUKE
Kadeapsl.

Ipakruueckue 3ausaTusa: 34 daca (2 yaca B HEJIEIIO).

CemuHapCcKue 3aHATHS NMPU3BaHbl HAYYUTH CTYICHTOB pa3OMpaThCcs B MPOOIEMHBIX BOIIPOCAX
OMOTEXHOJIOTHH, OPUEHTHUPOBATHCS B CICIHAIBHOW JIUTEPAType, CaMOCTOSATENBHO paldoTaTh C
JUTEPATYPHBIMU M JJICKTPOHHBIMH HCTOYHHKAMH, HAay4YUTHCS OCYIIECTBIATH TOUCK HH(pOpMAIHH,
YSACHSTH U YMETh OLICHUBATh PA3JIMYHbIC TOYKH 3PCHUSI.

Lenpto ceMUHAPCKUX 3aHATHH Ul CTYAEHTOB, MPUCTYNAIOIIMUX K M3YYEHHUIO Kypca, sBisieTcs: Ooliee
r1y00OKO€ 3HAKOMCTBO C KJIFOUEBBIMH TEOPETUUECKUMHU BOIIPOCAMHU, U3y4aeMbIMH Ha 3aHATHSX.
OcHoBHBbIE 337a4u:

1) oOpeTeHre HaBBIKOB HayYHO-HUCCIIEIOBATENILCKOIM PabOThl HA OCHOBE aHaIM3a TEKCTOB HCTOYHHUKOB
U TpPUMEHEHMs pa3IM4YHbIX METOJOB MCCIEJOBaHMs; 2) BbIpaOOTKa YMEHHS CaMOCTOSITEIbHO U
KPUTHYECKH TOIXOAUTh K H3ydaeMOMYy MaTepuanay, BKIodas Oubiauorpadguio u cpeincrtsa
anekTpoHHOU nHpopmanun (MHTepHer);

Opranusanus 1esiTeJIbHOCTH CTYJCHTA:

B nHauane xaxmoro ceMecTpa CTyAEHTHI NOJy4yaroT IJJaH CEMUHAPCKUX 3aHATHUH, CIIUCOK TEM
Ui TOATOTOBKM K JOKJIagaM, HalMCaHUIO pedeparoB, a TakkKe MPOBEICHUIO 3aHATUH B
MHTEpPaKTUBHBIX (popMax.
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Jlsisl TOITOTOBKM K 3aHATHSM HEOOXOIMMO IOJIb30BAThCS PEKOMEHAAUSAMH IO 0(OPMIICHHIO
pedepaToB 1 MOATOTOBKHU JOKIAI0B. PekoMeHaanmm nMeroTest Ha kKadenpe ¥ B 3JeKTPOHHOM BHUJIE Ha
CTpaHHuKe Kadeapsl.

KonTpoJsbHbie padoTsi:

[ToaroroBka mpeanonaraeT NpopadOTKy JIEKIIMOHHOTO MaTepHalla, COCTaBJICHHE B pabouuX TETpaasx
BCIIOMOTATENbHBIX CXEM JJISl HarJIIJHOTO CTPYKTYpUPOBAHMSI MaTepuaya C LEJIbI0 YIPOILEHUS €ro
3anomMuHaHus. OOpallaTe BHUMaHUE HA OCHOBHYIO TEPMUHOJIOTHIO, KJIACCU(PUKALIUIO, OTIMYUTEIbHbIC
0COOEHHOCTH, HAIUMYHE COOTBETCTBYIOLINX CBSI3€H MEXIY OTACIbHBIMH MTPOIECCAMHU.

IToaroroBka aokjaaga K CEMUHAPCKOMY 3aHATHIO

OcHOBHBI€ ATaMbI NOJArOTOBKH JI0KJIa1a

- BBIOOp TEMBI;

- KOHCYJIbTalUs IPErojaBaTes;

- MOATrOTOBKA IJIaHa JI0KJIa/1a;

- paboTa ¢ HICTOYHUKAMH | JIUTEPATypoid, cOOp MaTepuaa;

- HalMCaHue TeKCTa JI0KIaia;

- oopMIIEHHE PYKOIIMCH U MIPEIOCTABIIEHUE €€ MPEMNoIaBaTesto 10 Havaja JOKJIajga, YTo OIpeaesser
TOTOBHOCTb CTYJ€HTA K BBICTYIIJICHUIO;

- BBICTYIUIEHHE C JJOKJIAJIOM, OTBETHI Ha BOIIPOCHI.

Temartuka noxnana mnpeziaraerca mnpenogaBareneM. Jlokimang MoxeT OBITh TOJATOTOBJIEH Kak B
MeYaTHOM, TaK U B PYKOIIUCHOH (hopme.

Texanueckue TpeOOBaHMs K TEKCTY nokinana: mpudr 14, uarepsan 1,5, oovem — 3 nucra.

TekcT pokmaga MOJKEH MMETh TUTYJIbHBIM JUCT, OGOPMIICHHBIH B COOTBETCTBHUH C 00pa3loM,
nMeromumcss Ha kadenpe, u comepkarb ®.M.O. crymenra, ®.MN.O. mpenonaBarens, Ha3BaHUE
npeaMera, TeMy J0KJIaia, TOJl BBHINOJHEHUS, TUIaH Jokiana. Jlokiaa JoJDKeH collep:kKaTh MPaBUIIbHO
0(OpMIICHHBIE CCHUIKH Ha MCIOJIb30BaHHBIE UCTOYHUKU U JINTEPATYPY.

CryzneHT JOJKeH TMPOBECTH JOMAIIHIOK PENETHIMI0 YCTHOTO BBICTYIUICHHS C JOKIAJAOM U
YIOCTOBEPUTHCS, UTO 110 BPEMEHHU JOKJIAJ] YKJIaIbIBAETCSl B OTBEICHHBIC ISl HErO 6-7 MUHYT.
JomamrHsis (BHeayqUTOpHAs) MOATrOTOBKAa JOKJIaJa OLEHUBAeTCs A0 2-X 0alljioB, BBICTYIUICHHE U
OTBETHl Ha BOIPOCHI TaKXke A0 2-X Oa/ioB (XapaKTEpUCTHKA OLIEHKH YCTHOTO BBICTYIUICHHUS JaHa
BbIIIe). IToro 3a BhINOJTHEHNHE JAaHHOTO 3a/IaHUs CTYACHT MOYKET MOJIY4UTh J0 4-X OaioB.

Pedepar

IlonrotoBka pedepaToB HampaBieHa Ha pa3BUTHE M 3aKPEIUIEHHE Y CTYAEHTOB HAaBBIKOB
CaMOCTOSITEJIBHOTO INIyOOKOI0, TBOPYECKOTO M BCECTOPOHHErO aHalM3a HAay4HOH, METOJMYECKON U
JPYroi JUTEpaTypbl M0 aKTyaJbHBIM MpoOJieMaM JUCLUIUIMHBI; Ha BBIPAOOTKY HaBBIKOB M YMEHUM
IpPaMOTHO U YOEIUTENIbHO W3jaraTb MaTepuall, 4eTKo (hopMyIMpoBaTh TeopeThdeckue o0oOIIeHus,
BBIBOJIBI M TpakTHUECKHMEe  pekoMeHJauuu. PedepaTsl  TOKHBI ~ OTBEYAaTh  BBICOKUM
KBAJTM(HKAIIMOHHBIM TPEOOBaHUAM B OTHOUIEHUH HAYYHOCTH COAEP)KaHUS U 0(OPMIICHUSI.

TpeboBanus k opopmieHHo pedepaTa UMEIOTCS Ha Kadeape U B AIEKTPOHHOM BUJE Ha CTPaHUYKE
Kaeapsl.

CamocTosiTe1bHast padora: 21 yac
e CryIeHTbl caMOCTOSITEIbHO MPOpadaTHIBAIOT MaTepuall MO NpeayokeHHbIM TemaM. Popma
OTYETHOCTH — KOHCHEKT. MaTepuan BXOAMT B BOIPOCH MPOMEXKYTOYHOIO, TEKYIIEro |
UTOTOBOTO KOHTPOJIAL.
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Pabota ¢ yueOHOI 1 HAYYHOU JTUTEPATYPOU SABISETCS TJIABHOW (POPMOM CAaMOCTOSITETLHOU PaOOTHI
U HeoOXoAMMa IMPH HOArOTOBKE K YCTHOMY OINPOCY HAa CEMHMHAPCKHX 3aHATUSAX, K MOJIYJIbHBIM
KOHTPOJIbHBIM paboTaM, TECTHpPOBAaHUIO, JK3aMeHy. OHa BKIIOYAaeT MNpOpadOTKy JEKIIMOHHOTO
Marepuaga - H3Y4EHHE PEKOMEHJIOBAHHBIX HCTOYHMKOB M JIUTEPATYphl 110 TEMAaTUKE JIEKLHH,
KOHCIIEKTUPOBAaHUE MOHOTpa(Hil 1 HAYYHBIX CTATEH MO TeMaM CEMHHAPCKUX 3aHATHA.
KoHcrnekTsl Hay4HOW JUTEpaTypbl MPU CAMOCTOSTENBHOM IMOJTOTOBKE K CEMHUHAPCKUM 3aHSTHUIM
JOJKHBI OBITH BBIMTOJIHEHBI aKKYPATHO, COJEPIKAaTh OTBETHI HA KaX/IbIH MIOCTABJICHHBIH B TEME BOIIPOC,
UMETh CCBUIKY Ha HMCTOYHHK WH(OpPMAaIuU ¢ 00sS3aTENbHBIM YKa3aHHEM aBTOpa, HAa3BaHUS MU Troja
W3JIaHUS UCIIOJIb3YyeMOM HaydHOU JuTeparypbl. KOHCIEKT MOXKET ObITh ONOPHBIM (COJEpPKaTh JIHILIb
OCHOBHBIE KJIFOUYEBbIE MTO3UIUH), HO IIPU 3TOM IO3BOJISIOIIUM J1aTh NOJHBIA OTBET IO BOIIPOCY, MOXKET
OBbITH MOAPOOHBIM. OOBEM KOHCIIEKTA OTPEACISIETCSI CAMUM CTYIECHTOM.
B nporecce paboTel ¢ yueOHOM U HAYYHOU JIUTEPATYPOH CTYJIEHT MOXKET:

e JleaTh 3alKCU MO XOJY YTEHHS B BHJE IPOCTOrO WJIM PAa3BEPHYTOro IUIaHa (T.e. cO3/aBaTh

IepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOYHHKE);

® COCTaBJATh Te3UChl (LUTUpOBaHWE Haubojiee BaXHBIX, 3HAUYUMBIX MECT CTaThbU WU
MOHOTpa(uH, KOPOTKOE U3JI0KEHHE OCHOBHBIX MBICIIEI aBTOpA);

® TOTOBUTH aHHOTAIMH (KpaTkoe 00001IeHne MPoOIeMHBIX BOIPOCOB paboThl);

® CO3/1aBaTh KOHCIEKTHI (pa3BepHYThIE TE3UCHI, KOTOPHIE COAEPKAT U JOKA3aTEIbCTBA).
KoHcnekTsI ekt 1 HayqHOU JIUTepaTyphl B 0053aTETLHOM MOPSIKE MPOBEPSIOTCS MPETogaBaTEIeM
aub0 BO BpeMs CEMHUHApCKOro 3aHATHS, JHO0 BO BHEAYIUTOPHOE BpeMms (10 YCMOTPEHUIO
IpernoaBaTeis).
3a KOHCIIEKT CTYCHT MOXET Mmoy4nuTsh oT 0,5 10 2-x Gasia.

HroroBrelii KOHTPOJIL: 3a4eT (3 cemecTp)

e Bompocs! k 3adeTy BbIIAIOTCA CTYJEHTaM B 3JEKTPOHHOM U pacledyaTaHHOM BHJE B Hayaie

cemecTpa.

[ToaroToBka K 3adery TpedyeT OoJiee TIIATETFHOTO U3YyUYeHHsI MaTepuasa Mo TeMe Wiu OJIOKY TeM,
aKIEHTUPOBAaHUS BHUMAaHUS HA OINpEACNEHUSX, TePMHUHAX, COJEP)KaHWU TOHATUH, JNaTaxX, UMEHax,
XapaKTepUCTUKaX OTAEIbHBIX coObITHMH. Kak mpaBuiio, mpu MOArOTOBKE K TECTHUPOBAHHUIO M 3a4eTy
UCIOJIb3YeTCSI OCHOBHOM Yy4eOHHK, PEeKOMEHJOBAHHBIN B paboueil mporpamme, a TakkKe KOHCIIEKTHI
JIEKIMN U HAyYHOH JINTEPaTyphl, COCTaBJICHHBIE B X0JI€ U3YUEHUS BCErO Kypca.

10. Ilepeyenr UHPOPMANMUOHHBLIX TEXHOJIOTHI, MCHOJb3yeMbIX TMPH OCYILIECTBJIEHUH
00pa30BaTeIbHOIO NpoLecca MO0 JUCIUIINHE, BKJIOYas NepeyeHb NPOrpaMMHOI0 odecrneyeHus
U MTHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPU HEOOXOAMMOCTH)

1. Ucnonb30Banue cinaia-npe3eHTauil Ipyu NpoOBEACHUH JEKIIMOHHBIX 3aHITHIMA
2. OpraHuzanus B3aUMOJCHCTBUS ¢ 0OydYarOUIUMUCS TOCPEACTBOM 3eKTpoHHOU mouThl (IIpoBepka
JOMAIITHUX 33JJaHUI ¥ KOHCYJITUPOBAHUE MTOCPEACTBOM AIIEKTPOHHOM MOUTHI).

IIpy yTeHnn NeKUUi 10 JAHHOMY KYPCY MCIOJIb3YHOTCSA MYJIbTUMEIUNHBIE TEXHOJIOTHH B ayIUTOPUIX
NATS HUAY MUDU, ocHaIIEHHBIX KOMIIBIOTEPAMH, IKPAHOM U IIPOEKTOPOM.

11. Onucanume MaTepHAILHO-TEXHHYECKOH 0a3pl, HeOOXOAMMOH [Jisi OCYIIEeCTBJIEHHSA
0o0pa3oBaTeIbHOI0 Mpouecca Mo JUCUMILINHE

MuHMMAaIbHO HEOOXOMUMBINA Ui peau3alliyl JUCIMILIMHBI TepeUYeHb MaTepUAIbHO-TEXHUYECKOTO
obOecreyeHns BKIIOYAET B CeO:

A) ayauropus s JIGKIMOHHBIX 3aHATHH Ha 30 MOCAJOYHBIX MECT C HOYTOYKOM, HMPOCKTOPOM H
AKPaHOM;
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b) aymurtopus mis n1abopaTopHBIX 3aHATHIA Ha 3 MOCAAOYHBIX MECTa C HOYTOYKOM, MPOESKTOPOM U
JKpPaHOM;

12. Unble cBeieHns U (WJIM) MaTePUHAJIBI

12.1. Ilepeuenv o00pazoeamenvHblX MEXHONOUI, UCHOIL3YEMBIX NPU  OCYULECMEIEHUU
ob0pazoeamenvHo20 npoyecca no OUCUUNTIUHE

KoMIIeTeHTHOCTHBIN MOAXO0/T P OCBOCHUU JUCUUILUIMHBI PEATU3YETCS YEPE3 MCIOJIb30BAaHUE
B y4eOHOM IIPOIECCE AKTUBHBIX METOJIOB OOYyUEHHUS — TaKMX B3aUMHBIX JICUCTBUU IMPETOaaBaTels U
oOyJaronuxcs, KOTOpbIe MOOYKIAIOT IMOCICIHUX K AKTHBHOW MBICIUTEIBHON W MPaKTHYECKOU
JEATEIIBHOCTH B TPOLIECCE OBJIAJICHUS HM3y4aeMbIM MaTepuaioM. [IpuMeHeHue HHTEPaKTUBHBIX
peXKUMOB OOYYEHHS TO3BOJISIET BBICTpAaWBaTh B3aMMOHANPABICHHbIE WH(OPMAIIMOHHBIE TOTOKH:
CTYIEHT — I'pyNIia CTYAEHTOB — MPENOIaBaTENb.

I/ICHOJ'IB?:YIOTCf{ CJICAYIOUEC BUABI ACATCIIBHOCTH!

1) TIpakTHKO-OPUCHTHPOBAHHAS JEATEIBHOCTh — COBMECTHAs JIESTEIbHOCTh TOATPYIIIBI
oOyJaromuxcss H TpenojaBarelss C IeNbl0 pemeHus y4eOHBIX U TpodecCHOHATBHO-
OPHUEHTHUPOBAHHBIX  3a7ad IIyTeM BBITIOJIHEHUs JaboparopHbix pabdoT. [lo3BomseT
chopMupoBaTh YMEHHE aHAJIM3UPOBATH W PEMIaTh TUIHYHBIE TPO(EecCHOHATbHBIE 3a7auu
pa3HOM HANMPABJIECHHOCTH.

2) TexHOJIOTHS UCTIOJIb30BAHUS PA3HOYPOBHEBBIX 3aJlaHUN — PA3JIUYAIOT 3a7a4d U 3aJaHUsl TPEX
OCHOBHBIX yYPOBHEHU: a) PENPOIYKTHBHBIN ypOBEHb, MO3BOJISIECT OIEHUTh M JUATHOCTHPOBATH
3HAHUC CbaKTI/I'-IeCKOFO Marcpuraia 1 YMCHUC MIPABUJIIBHO UCIIOJIb30BaTh CIICHHUAJIBHBIC TCPMHUHEBI
U TIOHSITHS, Y3HAaBaHHE OOBEKTOB M3Y4YEHHs] B paMKax OINpPEAEJICHHOIO pasjieNna JUCHUIUINHBI;
0) PpEKOHCTPYKTHBHBIM YpOBEHb I[O3BOJISIET OLEHUTb M JWAarHOCTUPOBATh yMEHHUS
CUHTE3UPOBATh, AHATU3UPOBATH, 0000IIaTh (paKTUUECKUH MaTepual ¢ (OPMYIHPOBAHHEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBIJIGHHEM IPUUYMHHO-CJIEJACTBEHHBIX CBSI3€d; B) TBOPYECKUM
YpOBEHb TIO3BOJIIET OLIEHWBATh M JWAarHOCTUPOBATH YMEHUS, HWHTETPUPOBATh 3HAHUS
pa3IMYHbIX 00J1aCTel, apryMEeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUS.

3) TpamuiHoHHBIC TEXHOJIOTUHU (MHPOPMAIIMOHHBIC JICKIIUH, JTA0OPATOPHBIC 3aHATHUS) — CO3/IaHHE
YCIOBUHM, MPU KOTOPHIX OOydaroluecss MOJb3YIOTCS MPEUMYIIECTBEHHO PEnpOAyKTUBHBIMU
METOJIaMU TpH paboTe ¢ KOHCIEKTaMH, y4eOHbIMU MOCOOMSAMU, HAOIIOAas 3a M3y4aeMbIMU
00BEKTaMU, BBIMIOJIHSS TJa00paTOpHbIE pabOTHI [0 UHCTPYKIIUH.

B nHTEpakTUBHBIX pexuMax Mo AUCHUIUIMHE TPOBOAITCA:
— PenleHue cuTyallMOHHBIX 3a/1a4 B rpynnax (MIpakTHUECKUe 3aHATUA) — 4 Jaca.

ITocne HU3YUCHUA 00BeKTa HCCIICIOBAaHUA Q)OpMYHI/IpyeTCH CUTyallUOHHAA 3a/la4a C pCHICHUCM €€
CTYACHTAaMHU HWHAUBHUAYAJIBHO WJIX B TIpPyHIiax ¢ Hy@]’[H‘IHOﬁ SaIHHTOﬁ pEe3yJIbTaTOB pa6OTbI u
OIIIIOHUPOBAHUCM.

— MyJbTuMeauiiHbIe 3aHATHSA (IPAKTUUYECKHE 3aHIATH) — 4 4acoB.

@opMHpPYIOTCSI HAaBBIKM MCIOJIB30BaHUS METOJIOB MOJIEIMPOBAHUS M aHaIU3a IMPH PELIeHUU
KOHKPETHBIX 331a4. Opranusyercs Oecesia npenoaBaress U CTyJIEHTOB AJIs 00CYKIEHUS pe3yIbTaToOB
paboTbl, popMynarpoBaHus 0000IIEHNI 1 3aKOHOMEPHOCTEM.

B npouecce ocBoeHUs AMCUUIINHBI « BHOTEXHOIOTUA» UCTIOIB3YETCS psAJl 00pa30BaTEIbHBIX
TEXHOJIOTUH, OCHOBHBIE 1I€TTM KOTOPBIX ()OPMUPOBAHUE HOBOT'O TUIIA MBILIEHUS Y CTYJIEHTOB!
PaGoratp B KOMaH 1€
[IpuHUMaTh CaMOCTOSATENbHbIE PEILIECHUS
MoOunbpHO nepecTpanBaThCs
CraBuTh U pemath HOBBIE MTPO(eccroHaNbHbIE 3a1a4n
CaMocTOATEeNbHO U3y4YaTh U BHEAPATH MPo(eccuoHalIbHbIE HOBILIECTBA

YVVVYVYY
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WuTepakTuBHBIE CIOCOOBI 00y4YEHUS UCIOB3YIOTCS U Ha JIGKIUAX (3 Yaca), JIeKIHUU TPOBOISATCS
B CIICAYIOIIMX MHTEPAKTUBHBIX (opMaTax: MUHH-JICKIIH, JIEKIIUU C MCIOJIb30BAaHUEM MPE3ECHTALNUN U
MOCIIEAYIONUM OOCYKJICHHUEM, a TaKXKe JICKIHHU C 3apaHee 0OBsIBICHHBIMU OIIMOKAMH.

Bcero aymuropHbIX 3aHsTHH B MHTepakTuBHOW (opme — 15 uacor (31,3 % OT ayauTOpHBIX
3aHATUHN).

12.2. @opmul opzanuzayuu camocmoamenvhoil padomol odyyarwuxca (memvl, 6blHOCUMBLE OA
CAMOCMOAMENbHO20 U3YUEHUA; GORPOCHL ONA CAMOKOHMPONA; MUNOEvle 3A0aHUA 07
camonposepku

CamocrosTenpHas paboTa CTYIACHTOB COCTaBisieT Bcero 21 dWac W BKIIOYaeT B ce0s M3ydeHHE
CIICAYIOIINX TEM.

1. OJYUYEHUE JIEKAPCTBEHHBIX CPEJCTB HA OCHOBE KYJbTYP KJETOK
PACTEHMII METOJIOM BUOTEXHOJIOT MM 1o clieayomeMy miaHy

1. BO3MOXHOCTH pa3BUTHSI UCTIOIH30BaHMS OMOTEXHOJIOTHH B TIOJYYCHHUH KYJIbTYPhI KJICTOK M TKaHEH
PaCTeHHIA MPH MMOTYICHUH JICKApCTBEHHBIX CPEICTB

1.1 Omnpenenenve KauTyCHOW KyJIbTYphl (MOJTy4eHHE KajuTyca, OCOOEHHOCTH IMUTATEILHOW Cpempl,
CTaJIMH MOJTyYSHHSI OMOMACCHI, TPEUMYIIECTBA KaUTyCHBIX U CYCIIEH3MOHHBIX KYJIBTYP)

1.2 ®dakTopbl yBeNMYCHHs] HAKOTUICHUS BTOPHUYHBIX META0OJHMTOB (IMUTATEIBHBIC CPE/Ibl, 3HAUCHHE
PETyIsTOPOB POCTA PACTEHUH — ayKCHHBI, IIUTOKUHHWHBI, BJIMSHUAE TPEANICCTBEHHUKOB Ha POCT
KJIETOK, ONTHUMH3AIMsS TEXHOJIOTUYECKUX IapaMeTpoB —Temiieparypa, pH, mepeMmermnBanue B
CYCTICH3HOHHBIX KYJIbTypax)

1.3 TexHONOTHUYECKUH PEKUM BBIPANTUBAHHS PACTUTEILHBIX KIIETOK. BruopeakTopsl.

2. Metoapl WUMMOOWIM3AIlMM B TEXHOJOTUU BBIPAIMBAHUS PACTHTEIBHBIX KICTOK (YCIOBUS
UMMOOWIIN3AIMK,  CIIOCOOBI ~ MMMOOWIM3alUHM,  MPEUMYIIECTBA  UMMOOWIM3alMH  KJIETOK,
ounotpanchopmanus Ha npumepe Digitalis lunata)

3. buotpanchopmariysi Kak MepcreKTUBHOE HANIPABJICHUE B IOJIYYCHHH JICKAPCTBEHHBIX CPEJICTB HA
OCHOBE KYJIbTYpP KJIETOK PaCTCHUH.

®opma otyeTHOCTH — Hanmcanue pedepaToB u 3amura uX Ha ceMuHapax. — 10 yacos

2. TPEIIAPATBI HA OCHOBE JKHUBBIX KVYJIbTYP MHUKPOOPI'AHU3MOB-
CUMBHOHTOB (HOPMO®JIOPBI U ITPOBMOTHUKMN) 1o cinenyromemy IUIaHy.

1. MHKpPO3KOJIOTHs YeIoBeKa. DKOIOTHYeCKUe HUIN

2. [IprumnHbI 1MCOAKTEPUO30B B COBPEMEHHOM MHUPE

3. Cum6103 yenoBeka 1 MUKpPO(DIOPHI U €ro KiaccupuKams

4. HopmanpHas (pe3uJeHTCKas) MHUKpOQUIOpa >KeIyJI0YHO-KUIIEYHOTO TPaKTa U €€ 3HAueHue Ui
3JI0pOBbsSI 4elloBeKa (IPOTHBONATOTE€HHAs (DYHKIMS, BIUSHHE HA YCBOEHHUE JIaKTO3bl, BIUSHHME Ha
XOJIECTEPUH, AHTUTOKCUYECKOE JIeHCTBHE, BIUSHUE HA UMMYHUTET)

5. 'norobuosnorus. 'HOTOOUOHTEI.

6. TexHonorus KyJIbTHUBHPOBAHUS KJIETOK MHKPOOPraHM3MOB TIpH TMOJIyYEHHH IpenapaToB
HopMo(dropoB. [Ipumenenne HOpMoGIIOpPOB.

7. Metoapl MHKpPOOHMOJIOTHYECKOTO M OMOXMMHYECKOTO KOHTPOJS B IPOU3BOJCTBE NpenapaToB

MPOOHUOTHKOB.
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®opma otueTHOCTH — Hanmcanue pedeparoB u 3amuTa ux Ha ceMuHapax. — 11 gacos.

CamocrosiTenpHast paboTa CTYAEHTOB COCTOUT B MPOPaOOTKE JICKIMOHHOTO MaTepuaia, COCTaBICHUH
KOHCIICKTa JICKIM 1O TeMaM, BBIHECCHHBIM Ha CaMOCTOSTEIbHOC W3y4YeHHE, B IOJTrOTOBKE
MarepuaioB pedepara U oPOPMIICHHH Npe3eHTalHu K 3amute pedepara. CamocTosTensHas padoTa
CTYICHTOB peajM3yeTcss 4epe3 CaMOCTOSTENbHOC M3Y4CHHE TEOPETHYEeCKOro Marepuana ¢
UCIIOJIb30BAHUEM PEKOMCHYEMbIX JINTCPATYPHBIX HCTOYHUKOB, VIHTEpHET - HCTOYHUKOB W
BBINOJIHCHUE WHAWBUAYaJIbHOTO 3aJaHusl MPH IMOJrOTOBKE MarepualioB pedepara u oQpopMIICHHH
MPE3EHTAINH 110 33J]aHHON TEeMaTHUKE C UCIOJIb30BAHUEM JIOCTYIHBIX 0a3 JaHHBIX Kadenpbl bronoruu,
oubmmoreuynoro ¢ponga UATD HUAY MUDU.

Tunosele 3agaHus A1 CaMOIIPOBEPKU
3agaHus Ha BLIOOP OJJHOT0 MJIM HECKOJILKUX IPABHJIbHBIX 0TBETOB

B nonyuenuu xaxux sewecme baxmepuu ueparom 8ax3CHYIO pob:
1) numoHHas kucnota 2) puboduiaBus 3) ykcyc

4) Gensrii x71€6 5) cmeTaHa 6) 4YEpHBIN XJ1e0

7) ceip 8) muBo 9) TBOPOT

Kaxue ¢pepmenmuol neobxooumvl 0151 koncmpyuposanusi pekomoburnanmuvix JJTHK:
1) pectpukrassl 2) JIHK-nura3zsl
3) unBepTassl 4) TUAPOKCHUIIA3HI

Kaxas us nepeuucnennvix mexnonozutl s1611emcs OCHOBOU 2eHeMU4eCKOU UHHCEHePULL:
1) coszmanue pekomOnHanTHBIX JJHK

2) Beiienenue JIHK u3 opranmsmon

3) pacmerienue JIHK Ha dhparmenTsr

4) BBIZIEJICHUE XPOMOCOM

5) nony4yeHue miazMug

Ilepsas pexomounanmuas JJHK ovina nonyyena 6
1) 19561.2) 1972 1. 3) 1983 1. 4) 2002 T.

Ilepesyio pexomounanmmuyro JJTHK noxyuun
1) II. bepr 2) A. Yortcon 3) @. Conmxep 4) @. Muriep

DopmanvHOl 0amoti poAHCOeHUs: 2eHHOU UHIICEHEPUU CUUMAIOm
1) 19551.2) 1932 1. 3) 1972 1. 4) 2000 r.

Axmuenoe pazeumue mexHoai02uu K1emo4HOU UHNCEHEPUU NPUXOOUMCSL HA
1) 30-e roasr 20 B. 2) 50-¢ romsr 20 B. 3) 70-¢ roast 20 B. 4) xoHer 19 Beka.

K eexmopam, ucnonvzyemvim 018 KoHcmpyuposanust pekomounanmuwix JJHK, omnocsamest:
1) mnazmuzpl 2) 6aktepuu 3) BUPYCHI 4) IPOACGKH S) JTUTa3hI

12.3. Kpamkuit mepmunonocuieckui cioeaps

In vitro — BeIpamMBaHKME PAaCTHTENBHBIX OOBEKTOB «B CTEKIe» (MpoOHpKe, Kojbe, Onopeakrope) Ha
HCKYCCTBEHHBIX MUTATEIbHBIX CPEAAX, B ACENTUYECKUX YCIOBHSIX.

TOTUNOTEHTHOCTh — CBOMCTBO COMATHYECKUX KJIETOK IIOJIHOCTBIO pEalTn30BaTh T'€HETHUECKUI
MOTEHIMAJ 11eJI0T0 OpraHu3Ma.
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OMHUIIOTEHTHOCTb SI/IEP — COXPAHEHUE APaMU COMaTHUUECKUX KJIETOK PAcTEHUI Bcex MOTEHIUH sapa
3UT'OTHI, TO €CTh COXPAHEHHE BCEH TeHETUYECKOW MH(OPMAIIUH.

KynpTypa Tkaneidl in vitro — BbIpaliMBaHUE B JUIMTEIBHOW MEPECajlouHON KyIbType TKaHEH,
BO3HUKIIUX MyTeM Nposrepanul KIETOK M30JIMPOBAHHBIX CETMEHTOB pPa3HBIX OPraHOB HIIM CaMHX
OpraHOB PacCTCHUI.

KynpTypa opratoB in vitro — acenTuyeckoe BhIpallliBaHUE HA MCKYCCTBEHHOW MUTATEIBHOM cpene B
MepecajiouyHoM PEKUME H30JUPOBAHHBIX KOPHEH, CTEONEBBIX areKCcoB, HE3PENbIX YacTei IBETKa,
HE3pEJbIX IIJI0I0B.

KynpTypa KopHe# in vitro — acenTudyeckoe BhIpAllMBaHUE Ha MCKYCCTBEHHOW NMUTATEIBHON Cpele B
IIEPECAAOYHOM PEKUME U30JIUPOBAHHBIX KOPHEH.

KynpTypa mMepucreM in vitro — acenTHYECKOE BBIpAIIMBAHWE Ha MCKYCCTBEHHOW MUTATEIBHOHN cpene
M30JIMPOBAHHOIO aleKca WM Ma3yIIHOW MOYKM MobOera KOHyca HapacTaHUs C OJHUM WIH JABYMS
JIUCTOBBIMHU IPUMOPIUSMHU.

Kynbrypa cycnieH3snoHHast WK KyJlbTypa KIETOK in Vitro — acenTUYeCKOE BbIpAIlMBAHUE OTJIEIbHbIX
KJIETOK WJIM UX HEOOJBIIMX TPYII BO B3BELUICHHOM COCTOSIHUU B JKUJKOM MUTATENbHOMN Cpee.
Kynbrypa 3urormyeckux 3apoipllieid in Vitro — acenTUYecKOe BBIpAIlMBAaHWE HAa HCKYCCTBEHHOM
MIATATEIBbHOM CPEJIe HE3PEIBIX UM 3PEIIBIX H30JIMPOBAHHBIX 3aPObIIICH.

Anekc — BepxyIleuHasi 4acTh cTeOJIs WIM KOPHSI.

Mepucrema — 06pazoBaTenbHasi TKaHb C MEJIKUMU, aKTUBHO JESAIIUMUCS KIETKaMH.

AnukanbHOE TOMHUHHPOBAHHE — SBJICHUE TOJABJICHUS pocTa OOKOBBIX MMOYEK MoOera B MPUCYTCTBUU
TepPMHUHAJIBLHOW MMOYKH.

AJIBEHTUBHBIE TOYKM — I[IOYKH, BO3HUKIIME W3 TKAaHEH U KJIETOK pacTeHHs, OObBIYHO HUX HeE
00pa3yromux.

@OUTOropMOHBI — (TOPMOHBI PACTEHUI) — OMOJIMIUYECKH aKTUBHBIE COEIMHEHMsI, 0Opasyroliuecs B
pPacTUTEHMSAX B  MaJbIX  KOJIMYECTBAX,  BBI3BIBAIOLIME  CHEHU(PUUECKHH  pOCTOBOM  WIU
hopmooOpazoBaTeIbHBIN PPEKT.

Aykcunbpl — ¢utoropmonsl (MYK, HVYK, 2,4-]1), aktuBu3upyromme pocTt crediedl u KOpHEH,
CTUMYJIHMpYIOIe 00pa3oBaHNe KOPHEH Y IPOPOCTKOB.

HutokuamHbl — QuToropMonsl (kuHeTHH, 6-BAIl), akTUBH3UpYOIHE pPa3BUTHE MEPHUCTEM,
CTUMYJHUPYIOIIHE 00pa3oBaHUE MOYEK.
I'm66epemmuubl — dutoropmorsl (I'K u ap.), akTUBU3MPYIOIIME POCT CTEOJICH, BBI3BIBAIOIINE

MpOpacTaHUe CEMSIH.
KnoHanpHOE MHUKPOPa3MHOKEHUE WIM MHKPOKIOHAIFHOE PAa3MHOKEHHUE — TMOJY4YCHHE in Vitro
HETOJIOBBIM IIyTeM pACTeHUH, TEHETHYECKH WICHTHYHBIX HCXOJHOMY (METOJ BEreTaTHBHOTO
Pa3MHOXKEHHS paCTeHUH B KYJIbTYpE in Vitro).

OKCIUTaHT ()parMeHT TKaHU WIN OpraHa, HHKYOUPYEMbIH Ha TUTATEIBHON Cpelie CaMOCTOSATEIBHO HITH
UCTIOJIb3YEMBIH JIJIS TIOJTYYEHHSI IIEPBUYHOTO KaJlTyca.

[Mponudepanus — HOBooOpa3oBaHUE KIETOK U TKAHEH IyTeM Pa3MHOYKECHUS Y)KE CYIIECTBYIOIIUX.
HNemuddepeHnmanus — HEPexo]  CICHUATU3UPOBAHHBIX  KIETOK K  mposupupanud U
HEOPraHW30BaHHOMY KaJUTYCHOMY POCTY (yTpaTa KJIECTKaMH CISIIHaTH3aIiH ).

Pemuddepenumanmst — mepexon  CHCHUMAIM3UPOBAHHBIX  KJIETOK M3  OJHOTO  COCTOSIHUS
g epeHIUPOBKH B PYroe ¢ MPEANICCTBYIONUMHE JISIICHUSIME WIH HETIOCPEICTBEHHO.
JuddepeHuunanuss — KOMIUIGKC MPOLECCOB, NPUBOAAIIMX K Pa3iHyUsIM MEXKAY KICTKaMU.
JuddepeHnnpoBka — COCTOSHHE CHENMATU3AMN KIETOK, OTIMYAIOLIee UX OT JPYrHX.

Mopdorenes in vitro — mporecc GpopmMoodpa3zoBaHusi, TO €CTh 3AT0KEHHS, POCTa U PA3BUTHUS KIETOK
(uuToreHes), TkaHel (TUCTOTeHe3) U OpraHOB (OPraHOTeHEe3) B KYJIbTYpE KIETOK U TKaHeH in Vvitro.
Puzorenes — mpoiiecc 3a10KeHus1, pocTa U pa3BUTUS KOPHEH.

Perenepariius — BoccTaHOBIIEHHUE IIEIOCTHOTO OPraHU3Ma U3 KJIETKH, TKaHU, OpraHa.

DOMOpHoOUJOTeHe3 — Mpoilece 00pa30BaHUs 3aPOIBIIIETOI00HBIX CTPYKTYP (3MOPHOUIOB) HEMOJIOBEIM
MyTeM B KYJIbTYpe TKaHEeW U KIETOK in Vitro.

Kannyc — rpynna nennd¢depeHIupoBaHHBIX KJIETOK, BO3HHMKIIMX In VIVO WIM in Vitro myrem
HEOPraHU30BaHHOU TposHdeparum.

Kynbrypa kamiycoB in vitro — BbIpalllMBaHHE B JUTMTEIHHOW IMEPEcaJOYHON KyIbType KaJIyCOB,
BO3HUKIIUX ITyTeM JeaudQepeHinanuu u npoirudepannn KIeToK, TKaHe, OpraHoB pacTeHHIA.
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KynbTypa «IpuBBIKITUX» TKaHEW — BBIpANIMBAHHE TKAHEW, BOSHUKIIMX MyTeM peaudQepeHnnanum
WU MYTallMU KJIETOK HOPMAJIbHBIX KAJUTYCHBIX TKaHEH, U CIIOCOOHBIX PacTH Ha MUTATEIbHBIX cpefax
0€3 TOPMOHOB.

TpaHCIUIaHT — YacTh KaJUIyCHOM TKaHU, UCIOJIb3yeMasi JJis IEPEHOCa Ha CBEKYIO MUTATEIIbHYIO CPEy.
NHokynioM — 4acTh KJIETOYHOM CYCIIEH3UH, UCTIONb3yeMasl JJisi TIEPEHOCa Ha CBEXKYIO MHUTATEIIbHYIO
cpeny.

CyOKyIbTUBHPOBAHHE — MPOIIECC MEPEHOCA TPAHCILIAHTA WM WHOKYIIIOMa B KyJIbTYPaJIBHBIH COCY/T
Ha CBEXXYIO TUTATEIBHYIO CPELY.

[uxn BeIpanuBanus — Mepruo OT MOMEIICHHS KJIETOYHOTO MHOKYIIIOMA MJIM KaJUTYCHOTO TPaHCIUIaHTa
Ha MUATATEIBHYIO CPEly /10 MOCIEAYIONIETO CYOKYIbTHBUPOBAHUSI.

PocroBoit 1umki1 — pocT MOMyASAUMM KJIETOK B LUKJIE TEPUOJUYECKOTO  BBIpAIlMBaHMUS,
XapaKTEPU3YIOUIUNC CUTMOUAAIBHOM (S-00pa3HOi) KpUBOH.

da3pl  pPOCTOBOTO  IIMKIJA: JlaTeHTHas  (jar-dasza), HJKcrnoHeHIuWandbHas  (or-dasa, (daza
Jorapu(PMUIECKOro pocTa), 3aMeJICHHs pOCTa, CTallMOHApHAs, JeTpaaliu.

[lItaMMm — KynbTypa, BO3HHKIIAS TOCIE MEPBOTO CYOKYJIbTHBHUPOBAHHUSA, W COCTOAIIAS W3 MHOTHX
KJIETOYHBIX JIMHHUM, BO3HUKIINX U3 KJIETOK MEPBUYHOTO KaJLITyCa.

Jluausa — KyabTypa, BO3HHUKIIAS M3 IITaMMa IMyTEeM CEJICKIHUM WU KIOHUPOBAHUS, WMEIOIIAs
MapKepHbIE IPU3HAKHU.

Knon — kynpTypa, BO3HUKIIAS U3 OJTHOW KJIETKH.

Kierounas cenexius in vitro — MEeTO/I BBIJICJICHUSI MYTAHTHBIX KJIETOK U COMAKJIOHAIBHBIX BapHaIluil C
MTOMOTIIBIO CEJICKTUBHBIX YCIOBHUH.

CoMakIoHabHBIE Bapyallid M BapUaHThl — (PEHOTUITHMYECKOE BHIPAKEHUE HETIOCTOSIHCTBA SIIEPHOTO U
OpPraHEJUIbHBIX ITUTOIUIA3MATHYECKUX TEHOMOB KYJIBTHBUPYEMBIX KJIETOK. OT HCTUHHBIX TEHHBIX
MyTalluii  OTIAWYAIOTCA OOJBINEH YacTOTOW BO3HMKHOBEHHS M KOMIUIEKCHOCTBIO W3MEHEHUH
(M3MEHEHHS B CTPYKTYpPE T€HOB, XpOMOCOM, TEHOMOB).

OnureHeTHYECKre Bapuanuu — GEeHOTUIINYECKOE BhIpaskeHue quddepeHnaibHOi aKTUBHOCTH T€HOB.
Ot myTanuii 1 coMakJIOHaJIbHBIX BapUalliil OTIMYAIOTCS TEM, YTO HE COXPAHSIOTCS B LIMKJIE KIIETKa-
pacTeHue-KIeTKa.

Comarnueckas (rmapacekcyaibHas) THOpUAU3aIUs — CIIOC00 CO3/aHus THOPUIHBIX KICTOYHBIX JIMHUM
Y COMaTHYECKUX THOPUIOB PAaCTeHUN MyTeM MeHEeTUYECKON peKOMOMHAIIMM XPOMOCOM U I'€HOB siipa U
OpraHesul BHE CEKCYaJIbHOTO IMKJIa, HAaIPUMEp ITyTeM CIUSHUS U30JIUPOBAHHBIX MPOTOILIACTOB.
W3onupoBaHHbId MPOTOIIACT — PACTUTENbHAS KIETKA, JIMIICHHAs KIETOYHOW CTEHKH C MOMOIIBIO
(epMEHTAaTUBHOTO WJIM MEXaHUYECKOTO pa3pylICHUSI.

[uTommact — orpaHMYEHHBI MEeMOpaHON Y4acTOK HUTOIUIA3MbI, BO3HMKIIUNA MpH (PparMeHTalnuu
M30JIMPOBAHHOTO MPOTOILIACTA.

CyObmpoTromiact — HM30JMPOBAHHBIA MPOTOIUIACT, MOTEPSABLINM 4YacTh LUTOIIA3MbI, COXPAaHUBIIUN
SATPO.

CnusiHue M30JIMPOBAHHBIX MPOTOIUIACTOB — (OPMHUpPOBAHUE OJHOM KIETKM M3 JBYX U Oolee
00BbeIMHEHNEM UX MTOBEPXHOCTHBIX MEMOpaH.

KynbTypa n301upoBaHHBIX MPOTOIJIACTOB — BRIPAIIMBAHUE KIIETOK, JIUIICHHBIX CTEHOK, B )KHJIKON WU
Ha arapu3oBaHHOW cpene, cojepiKallell B KauyecTBE JOMOJHUTEILHOTO KOMIIOHEHTa OCMOTHYECKU
aKTUBHOE BEIIECTBO (CTabWiaM3aTop) B ONTUMAJIbHOM JUIS JAHHOTO BHUAA KOHUEHTpauuu. [Ipu
pereHepaiuy CTeHOK U30JIMPOBAHHBIE MPOTOIIACTHI MPEBPAILAIOTCS B KYJIBTYPY KIETOK.
Comartuueckuii TruOpUA — pacTeHue, TMOIYyYEeHHOE MyTeM THOpUAM3AINN  H30JUPOBAHHBIX
MIPOTOILJIACTOB.

[ubpun — pacteHue, MOJY4YEHHOE NPU CIUSHUM H30JHMPOBAHHOTO MPOTOIUIACTA C ILUTOIIACTOM,
MPOTOIJIACTOM C MHAKTUBUPOBAHHBIM SIPOM HJIM C SHYKIIEUPOBAHHBIM MTPOTOILIACTOM.

Kapuotun — Habop XpoMocoMm, XapaKTEepHBIX ISl TaHHOTO BHJIA.

Monomou — A1po, KIETKa, OPraHu3M, XapaKTEPU3YIOUIUMECS OCHOBHBIM YHC-JIOM XPOMOCOM B
MOJIUTIIOUTHOM cepuu (cumBom X).

lammona — sApo, KIETKH, OpraHW3M, XapaKTepU3YIOUIuecss HaOOpOM XPOMOCOM, MPEICTABIISIFOIINM
MOJIOBMHY TTOJIHOTO Ha0Opa, CBOMCTBEHHOTO BUAY (CHMBOJ N).

Jumona — siApO, KJIETKH, OPraHU3M, XapaKTepU3yIoIIHecs IBOWHBIM HAOOpPOM TOMOJIOTMYHBIX
XpOMOCOM, MPECTABIECHHBIM YHCIIOM, XapaKTEPHBIM JJIs JAHHOTO BUJA (CUMBOJI 2n).
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[IceBmomumnons — Aapo, KIETKHA, OPraHU3M, XapaKTEPU3YIOIIMECS JUIUIOMIHBIM YUCIOM XPOMOCOM,
OTJIMYAOIIMECA OT 3UI0T JAaHHOTO BHJIA 110 KAPUOTHUILY.

[Tomunonn — A1po, KIETKM, OPraHHU3M, XapaKTEPU3YIOLIUECs YMHOKCHHBIM OCHOBHBIM YHCIIOM
xpomocoM (cumBoia 3X, 4X u T.11.).

Oymoua — SApo, KIETKU, OPraHu3M € YUCIOM XpPOMOCOM, KPaTHBIM X.

AHeymiona — aapo, KIETKH, OPraHU3M C YUCJIOM XPOMOCOM, OTKJIOHSIOmUMCA OT X M OT YHCel,
KpaTHbIX X.

Myranuss — HM3MEHEHHs B TI'€HETHYECKOM Marepualie Kierok myrem nepecrpoiiku JIHK sanep wu
OpraHesul, U3MEHEHUH B CTPYKTYPE XPOMOCOM HJIM YPOBHE IIJIOMIHOCTH OpraHU3Ma.

PenieccuB — reH wim reHeTMYeCKu 00YCIOBIIEHHBIM IPU3HAK, MTPOSBIISIOIIUICS B JUILIOUIHON KIIETKE
WA OpraHu3Me TP YCIOBHH, KOTJa 00a Habopa XpoMOCOM HECYT JTaHHBIE T€HBI.

JIOMUHAHT — reH, MPOSBISIOUIUICS KaK MPU3HAK PU YCIOBHM, KOTJJa TOMOJIOTUYHbIE HA0OPhI HMEIOT
pa3HbIE I'EHBI.

IIporpammy cocTaBuil:

JI.LH. Komapoga, 1.6.H., mpod.

Penienzenr:

H.B. Dnomreiin, nmpodeccop, A.¢apM.H., TOLEHT

26



