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1. Ilepeyenr NJAHMPYeMBIX PpPe3yJbTATOB O0y4YeHHS] 10 JUCHHILUINHE,
COOTHECEHHBIX € IUIAHMPYEMBbIMH Ppe3yJbTaTAMH OCBOeHHsI 00pa3oBaTeIbLHOM
NporpaMMblI

B pesynprare ocBoenus OIl OakanaBpmara OOYyYarOMIMKCS JOJDKEH OBJIAJCTh CICIYIOIIMMHU
pe3yJbTaTaMi 00y4YeHUs MO0 AUCIUILTUHE:

Konwbi Pe3yabTarsl ocBoenusi OOII IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTeHIN Coodepicanue komnemeHyuil * 00y4eHHsl 0 TUCIHUILINHEe* ¥
IK-2 CIOCOOHOCTBIO K BBIPAOOTKeE, 3HaTh:
Hay4HOMY U ®  MOJIEKYJSIPHYIO CTPYKTYPY
METOA0JOTUYECKOMY OpraHU3MOB;
00OCHOBaHHIO CXEM ® IIPMHIUIILI CO34AaHMs TPAHCTCHHBIX
ONTHUMAJIbHON KOMILJIEKCHOM OpPraHU3MOB U JIEKAPCTBEHHBIX
arrecrauny NpoaAyKTOB MpEnapaToB HA UX OCHOBE,
pcaim3alin ® OCHOBHBIC ITOJAXO/IbI
BBICOKOTCXHOJIOTHICCKUX OMOTEXHOJIOTHUECKUX HCCIIETOBAHMIL;
IIPOIECCOB MOTYICHHA e METOABl  KOHTpOJIE B  00JIacTH
MaTCpHaIOB U HAHOMATCPHAJIOB OMOTEXHOJIOTHH U TEHHON MHXCHEPHH.
Ymers:

® TI0JIb30BaThCA BCEMH NpHOOpaMu M
MaTepI/IaJIaMI/I, HGO6XO[[I/IMI)IMI/I JUUIA
MIPOBEICHHS J1a00paTOPHBIX
HCCJICIOBAaHUI Ha
OMOTEXHOJIOTMYECKUX IMPOU3BOJICTBAX,

e OOBSICHATH C MOJEKYJIIPHOU TOUYKU

3peHHS pas3InyHbIe IPOIIECCHI,
POUCXOJISIINE npu CO3JIaHHUH
TPAHCI'CHHBIX OPTaHHU3MOB;

Bnaners:

e HaBblIKaMH pPabOTHI ¢ Ja0OPATOPHBIM
o0opyoBaHueEM,

® HaBBIKAMU NOKMCKa MH(POPMAIIUHN B CETH
WHTepHeT, HayyHBIX MyOJIUKAIMSIX.

2. Mecto aucuuniunsl B crpykrype OIl 6akanaBpuara
JlucuumuimHa peanu3yercs B paMKax BapuaTUBHOM 4acTH; U3y4yaeTcs Ha 2 Kypce B 3 ceMecTpe.

buorexHonorus, Kkak Hayka, MHTETPUPYET COBPEMEHHYIO TE€OPETHYECKYIO 0a3y M METOJ0JOTHYeCKUi
anmapar He TOJIbKO OMOJOTMYeCKMX AMCLUMILUINH, HO XUMHUH U (DU3HUKHU, TOATOMY H3Yy4YeHHE JaHHOU
JUCLUTUIMHBI OCYILECTBIIETCS B OaKanaBpHare.

OcBoeHMe IUCHMIUIMHBI HANpaBJIEHO Ha TMOJATOTOBKY OOY4Yarollerocs K pEHICHUI0 CIeIyHOLINX
npodeCCHOHATIBHBIX 3a/1a4: HaAyYHO-IIPOM3BOJICTBEHHAS U MIPOEKTHAS JIeATEIbHOCTh. B X01€e n3ydenus
OMOTEXHOJIOTMH CTYACHTHI BO3BpAIllalOTCA K MaTepualy, OCBOGHHOMY B XOJ€ TaKUX JHUCHUUIUIMH Kak
«MonekynsipHass Ouonorus», «Mukpoouonorus», «l'eHeruka», «Dapmakonorus», «XUMUS» U
npyrux. [Ipu sToM nosyueHHbIe paHee 3HaHMsI pacCMAaTPUBAIOTCS O0YYAIOUIUMHUCS MO0/ HOBBIM YIJIOM
3peHus. JTO TMO3BOJSAET, C OJHOW CTOPOHBI, 3aKPEIUIATH MPOWIEHHBIM Marepual, a ¢ JIpYyrol —
crocoOcTByeT (OPMUPOBAHMIO HOBBIX HAyYHBIX 3HAHUHM, a TaKKe MPEJICTaBICHUHA O MEepCIEeKTHBaX



IIPAKTUYECKOIO MCIOJIb30BaHUSI HAyYHBIX OTKPBITUH MJI PEUIEHHs LIMPOKOTOo Kpyra mpoodiieMm,
CTOSIIIIMX MEpe]] YEIOBEUYECTBOM: OT OMOpEMeINaK 10 KJIIOHUPOBaHUSI U TE€HHOU Tepanuu.

3. O0beM IMCUMILIUHBI B 3a4€THBHIX eIUHUIAX C YKAa3aHHEM KOJIUYeCTBA AaKAJeMHUYECKHUX YaCOB,
Bbl/IeJIECHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnoaasaresieM (10 BUIaM 3aHITHII) U
Ha CAMOCTOSITEJIbHYIO PpadoTy 00y4arommXxcst

OO6mas TpyaoeMKOCTh (00BEM) NHUCHMIUIMHBI COCTABJISIET 2 3a4eTHBIX eauHuI (3.e.), /72
aKaJICMHYCCKHUX YacoB.

3.1. O0vém oucyunaunvl no 6udam yueoOHvIX 3auamuil (6 uacax)

Bun yaeOHOM paboThI Bcero CemecTphl
4acoB 3
AynurtopHsble 3aHsTH (BCEro) 51 51
8 MOM yucie: - - - - -
JIEKIIUU 17
NPAaKTUYECKHUE 3aHATHsI/ CEMHHAPHI 34

nmabopaTopHbBIE pabOTHI -

6 mom ducie. - - - -

WHTEPAKTHBHBIC ()OPMBI O0YUICHUS 3
(JTeKIun)
WHTEPAKTHBHBIC ()OPMBI OOYICHHSI 8

(MpaKTUYECKUE 3aHATHS/CEMUHAPHI )

CamocrosTenbHas paboTa CTyIeHTa 21 21
(Bcero)

6 NMom qucie. - - - -

Bun  mpomexyrouHol — aTTectauuu 3
(3auer, 2K3aMeH)
4acoB
OBIIAA TPYJOEMKOCTD
yac | 72
3a4.el. | 2

4. Copep:kanue AUCHUIVIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMmMaM (pa3ieiaM) ¢ YyKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI

4.1. Pazoenvt Oucyuniaunovl U mpyooemKoCms no 6U0am y4eOHviX 3aHAMUIL
(6 akademuueckux uacax)

Ne HaumenoBanmue Oo6mas Buabl y4eOHbIX 3aHATHH, DopmbI
n/n pasaesia /TeMbl TPYAOEM- BKJII0Yasl CAMOCTOATEIbHYIO TeKYyIIero
AU CUHMILJINHBI KOCTh padoTy 00y4aImuxcs u KOHTPOJIS
BCEro TPYA0EMKOCTh ycneBae-
(6 uacax) (6 uacax) MOCTH
AyIuTOpHBIE y4eOHBbIEe
3aHATHA
Jdek | Cem/Mp | Jla6 CPO




1. Pa3pgen 1.
CoBpemeHHast
OMOTEeXHOJIOTHS B
CO3IAHNH U 35 17 10
NMPOU3BOJICTBE
JIEKapCTBEHHBIX
CPeIcTB.

1.1. |[Tema 1.1 Beenenue. YcTHBIN onpoc
buorexHoorus Kak Jloxnazabl
Hayka. CBs3b

12 5 S)
OMOTEXHOJIOTHU C
JIPYTUMH
JICITUTIMHAMM.

1.2. |Tema 1.2 Cnaraemeie KontponbHas
OMOTEXHOIOTHYECKOTO pabora,
npouecca. CTpykrypa 9 5 YCTHBIN OIpoC,
OMOTEXHOIOTHYECKOTO pelnieHue
MIPOU3BOJICTBA CUTYaIlMOHHBIX

3agad

1.3 |Temal.3 YcTHbIN

CoBeplilIeHCTBOBAaHUE ornpoc,
OM000BEKTOB- perieHue
MIPOJIYIICHTOB, CUTYaIlMOHHBIX
UCIOJIb3YEMBIX B 14 5 5 [3anad
MIPOU3BOJICTBE
JIEKapPCTBEHHBIX CPEJICTB,
JTUATHOCTHYCCKHUX U
npOoQUTAKTUIECKIX
perapaToB

2. Paspgen 2.
BbuorexHosnorus
JIEKAPCTBEHHBIX
npenapaTros
(aHTUOMOTHKH, 37 17 11
AMUHOKHUCJIOTHI,
(epmenTsl,
PeKOMOMHAHTHBIE
0eJIKH)

2.1. |Tema 2.1 Texnonorus YcTHbI
TOJTyYCHUS 17 5 g [ompoc,
PEKOMOMHAHTHBIX JOKJIaJTBI
OEeJIKOB.

2.2. |Tema 2.2 UnxeHepHas 9 6 YcTHBIN onpoc
OH3UMOJIOTHSI

2.3 |Tema 2.3 [IpoGnembl KonTponbHas
HKOJIOTHH. pabora,
buoTtexHonornueckue 11 5 9 YCTHBIH ompoc,
ACTICKTBI pelnreHue
(bapMaleBTUYECKOTo CUTYaI[MOHHBIX
MIPOM3BOJICTBA 3amad
3auer

4.2. Cooepicanue oucuyuniunvl, CmpyKmypuposantoe no pazoenam (memam)




JlexyuoHnuwiii Kypc

Conep:xkanue

o HaumenoBanue pa3jaeia

/TeMBbl I CHHUILIHHBI

1. Pa3nes 1. CoBpeMeHHasi 0MOTEXHOJIOTHS B CO31aHUH M IIPOM3BO/ACTBE JIeKAPCTBEHHBIX
CPeACTB

1.1. |Tema 1.1 Benenue. [Ipeamer u 3agaun OuotexHonoruu. [IpeumyiiecTsa
brorexHonorus kak OMOTEXHOJIOIHYECKHX MpoLeccoB. CBsA3b OMOTEXHOJIOTHH €
Hayka. CBs3b OpyrumMu GpyHIaMEHTaIbHBIMU HAYKaMH U TIPUKIIaTHBIMU
OMOTEXHOJIOIMH C OTpaCIISIMH.

JPYTMMHU JUCIUILIMHAMMU.

1.2. |Tema 1.2 Cnaraemble OcHOBHBIE TOHATHS OMOTEXHOJIOTHH — OMOTEXHOJIOTUYECKas
OMOTEXHOJIOIMYECKOT O cucreMa, OMOTEXHOJIIOTUYECKUH MPOLIecC, OMOTEXHOIOTHUECKUI
npouecca. CTpykrypa 00BEKT, OMOTEXHOJIOIMUECKUE TPOAYKThI. Annaparypa u
OMOTEXHOJIOIMYECKOT O NUTaTeNIbHbIE Cpebl B OnoTexHonoruu. [ myOuHHbIE 1
IIPOU3BOJCTBA IIOBEPXHOCTHBIE OMOpeaKTOphbl. PerienTypbl MUTaTEIbHBIX CPEL.

PesxxuMbl KynbTUBHpOBaHHS 0MO000BEKTOB. OOIIHNE PEeKUMBI.
XeMocTaTHbIN 1 TypOuaoCTaTHBIN pexuMbl. CrienuanbHble
PEXUMBI KyJIbTUBHpOBaHUs. [ TyOMHHOE, TOBEPXHOCTHOE,
TBepIo(a3HOe KyIbTUBUPOBAHUE. DTalbl pocTa KyabTyp. Jlar-
daza. DkcrioHeHMaNbHas (aza. Pa3a 3aMeJICHHOTO POCTa.
CranuonapHas ¢asa. @aza ormupanus. OcobeHHOCTH
KYJIbTUBUPOBAHUS KJIETOK PACTEHUM, )KUBOTHBIX, HACEKOMBIX U
MHUKpOOpranu3zMoB. PazHooOpasue u kiiaccuduxanuu
OMOTEXHOJIOIMYECKUX CUCTEM U IPOIIECCOB.

1.3 |Temal.3 buorexnonorudeckuit 00bEKT: ONpeeeHue TePMUHA,
CoBepiieHCTBOBaHUE KJaccuukanus ONOTEXHOJIOTHYECKUX 00beKTOB. [TpumMepbl
O0MO00OBEKTOB- 061000beKTOB. HayuHoe U mpakTuyeckoe 3HaueHue
IIPOJYLIEHTOB, OMOTEXHOJIOIHYECKHX 00bEKTOB. TeXHOJIOTUs peKOMOMHAHTHBIX
UCIIOJIb3YEMBIX B JHK. [Tnasmunasie BekTopsl. Tpanchopmariust u oToop.
IIPOU3BOJICTBE Co3znanue renoMHoi 6ubnuoreku. CkpuHuHT. KionnpoBanue
JIEKapCTBEHHBIX CPEJICTB, |CTPYKTYPHBIX T€HOB 3yKapuoT. BeKTOpHI /1l KIIOHUPOBaHUS
JMarHOCTHYECKUX U kpynHbIX pparmentoB JJHK. Xumuueckuii cunres JIHK. Cunres
npoUIAKTUIECKUX reHoB. [TI[P. Cunre3 renoB ¢ nomorpto I11P.

IIpenapaToB

2. Pa3nes 2. BuorexHosorus JeKkapcTBeHHbIX MPenapaToB (AHTHOMOTHKH,
AMHHOKHCJIOTHI, )epMEHTHI, PEKOMOMHAHTHBIE 0eJIKH)

2.1. |Tema 2.1 Texuomorus benkoas umxenepus. Hanpapnenus uccieoBaHui.

MOJIYYEHU S PanmonaneHsiil qu3aiin. HanpaBieHHas 5BOMIONHS OETKOBBIX

PEKOMOMHAHTHBIX OENKOB. |MoJieKy. PannonanbHbIl peausaiin. MHkeHepus OeKOBBIX
nosepxHocTelt. OT60p MoIMUITMPOBaHHBIX OeiKoB. DaroBblii
nucruiedd. Knerounstit aucreit. @epMeHThl B OMOTEXHOJIOTHH.
NuxenepHas 3H3uMouorusi. OCHOBHBIE KJIACChl (PEPMEHTOB U
THUIIBI KaTaU3UpYyeMBbIX peakiuil. crounuku pepmMeHTOoB.
CoBpeMeHHbIe MTOJIXO0Ibl B UCIIOIB30BaHUN (DEPMEHTOB.
NmmoOunm3anus ¢pepmentos. [lomyuenue 0enkoB
dapmakosoruueckoro 3HaueHus. Vcrnonbp3oBaHue MOJIOUHON
KeJle3bl )KUBOTHBIX JJIsi CUHTE3a PEKOMOMHAHTHBIX OEJIKOB.
OpUTPOIIOITUH: OMOOTHA, GYHKIIUU, METO/IbI TIOTY4YEHUSI.
Bnusinue paznuynabix GpakTopoB Ha 3¢ (HEKTUBHOCTH
TpaHc(opMaIMy KJIETOK MOJIOYHOH JKele3bl iN VIVO.

2.2. |Tema 2.2 UnxeHnepHas Onpenenenne  ¢depmentoB. Kiaccupukauus  pepMeHTHBIX
SH3UMOJIOTHSI peakuuii.  OrpaHuuyeHMs  NpPUMEHEHUS  (EpMEHTOB B

ounorexnonorun. Ummobmnmsanus depmentoB. [Ipenmymecta




UMMOOUITN30BaHHBIX  (EPMEHTOB. MeToabpl UMMOOWIH3AIUN
dbepmenToB. MmMmoOmnm3ammsi  KJIETOK  MHKPOOPTaHH3MOB.
MMMoOunm3aius KUBOTHBIX U PACTUTENBHBIX KJIeTOK. Hocurenun
Ui UMMOOMWIM3alu - (pepMEeHTOB M LENbIX KieTok. [lytu
pemieHuss TpoOIeM HMMOOMIHM3aIMKU (EPMEHTOB U  LEJBIX
kierok. Coueranwe (YHKIMOHUPOBAaHUA OMOOOBEKTAa C
TEXHOJIOTMYECKOU OIlEpaLUEH. IIpumeHeHue
UMMOOUITN30BaHHBIX 01000BEKTOB npu CO3/1aHUU
JICKapCTBEHHBIX CpeACTB. [lomyueHuss aMuHOKUCIOT. [lomyueHus
6-amuHONIeHUIIMUIIAaHOBOW ~ KucinoThl  (6-AlIIK). buokartanms.
Cxema monmydeHUSs UMMOOWIM30BAaHHOW  aMHUHOAIIMIIA3HI.
[Tpumeps! pepMEHTHBIX MpenapaToB Al MEAUIIMHCKHUX IEJIEH.

2.3

Tema 2.3 [Ipo6iembl
9KOJIOTUH.
buorexHonornueckue
aCIEKThI
(bapmareBTU4ecKoro
IPOM3BOJICTBA

Onpenenenue 9KOJIOTHUHU. CurHanbHO-KOMMYHUKATUBHBIC
MOJIEKYJbI-(hEPOMOHBI. buortexnonoruueckue aCTIEeKTHI
(bapMareBTU4eCcKoro MIPOU3BOJICTBA. Dranbl
OMOTEXHOJIOTMYECKOTO nporecca. Hanpasnenus

COBEPILICHCTBOBAaHUSI ~ OMOTEXHOJOTUYECKOTO  MPOU3BOJICTBA.
[IpoGieMbl  OMOTEXHOJOTMM B JKOJIOTMUYECKOM  IUJIAHE.
Pasnuynple TMyTH YTUIM3alMU OTXOJOB OHMOTEXHOJOTHYECKOTO
npou3BoJcTBa. OmnacHOCTh OMOOOBEKTa IS  OKPYXKAroIIeH
cpenbl. IIpoaykTel  OMOTEXHOJIOTMYECKOTO  IPOU3BOJICTBA,
ONAacCHBIE B 9KOJIOTMYECKOM ILJIaHE

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

JIEKapCTBEHHBIX CPENICTB,
JTUArHOCTUYECKHUX U
npopHIAKTHIECKUX
IpenapaToB

Conep:xanue
e HaumenoBanue pa3jaeia
/TeMbl I CUMILIHHBI

1. Pasnen 1. BBenenune B 0M0TexH0/10rui0. OCHOBbI MOJIEKYJISIPHOI OMOTEXHOJIOTHH

1.1. |Tema 1.1 Bregenue. CrneunanbHble OMOTEXHOIOTMYECKHE HANIPABICHUS: TEXHUYECKas
buorexnonorus kak MHUKPOOHOJIOTHS, SKOJIOTHYECKasi OMOTEXHOJIOTHS,

Hayka. CBs3b MOJIEKYJIsIpHAasi OMOTEXHOIOT S, MHKEHEepUs Oelika U KIIETOK,

OMOTEXHOJIOTHU C SHEPreTUYECcKasi K HUMMYHOJIOTHYECKast OMOTEXHOJIOTHH.

JPYTrUMU JUCHUIUIMHAMU. |VICTOpUS CTaHOBJIEHUS HAYYHOTO HarpaBieHus. [ peBHue
OMOTEXHOJIOTHH. DTaNbl UICTOPUYECKOTO CTAHOBJICHHS HAYKH.
Pabots! A.JleBenryka, P.I'yka, 3.J[xennepa, JI.I1actepa,
®.Mumepa, ®@.broxuepa, U.Menaens, A.@nemunra, P.Koxa,
J.N."Banosckoro, X.dnopu, b. Ueitna, B.3enbmana,
J.Yorcona, ®. Kpuka, C.Tonerasa u nip.

1.2. |Tema 1.2 Cnaraemslie I'ennas, reHoMHasi, XxpoMocoMHasi MHXeHepuu. lIpenmer, nenu,
OMOTEXHOJIOTHYECKOTO 3a/layd W TEePCHEKTHBHI TEHETUYECKOW HWHXKeHEepuHu. TexHHKa
npouecca. CTpykrypa reHeTU4eCcKO nHkeHepuu. DepMeHThI, UCTIOIb3yEMbIE B TEHHO-
OMOTEXHOJIOTHYECKOTO WH)KEHEPHBIX MaHUMyJIsuax. ['eHeTndeckue Mmapkepol. Obmactu
MIPOU3BOJICTBA MPAaKTUYECKOTO0 HCHOJb30BaHUSl JOCTH)KEHHUSI TE€HETUYECKOU

WH)XEHEPUH.

13 |Temald Bekropa. Bexropa mnpoxapuor. Ilmasmuzasi, Oaxtepuodarw,
CoBeplIeHCTBOBaHUE Kocmunpr, ¢asmuapl. PexkomOunantaeie JIHK. Mertoast
061000BEKTOB- nony4yeHus: reHa. Bmegenue reHa B BekTop. KoHHEKTOpHBIN
MPOJTYLIEHTOB, METO/. PectpukTazHo-nurazHbii METOJ. Brenenus
HCIIOJIb3YEMBIX B pexombunantHoit JIHK B kierky-peuumnuent. TpaHCcIyKIius.
MPOU3BOJCTBE Konsroramms. Tpanchexrusi.




2. Pa3nes 2. TexHoJ10THsI IOJIy4YeHHs] TPAHCTEHHbBIX PACTEHHH M JKMBOTHBIX

2.1. |Tema 2.1 TexHomorus Pa6otsr [Ix. Henbcona, E. I'pudduna, x. [Idpaamionnepa, I'.
MOJIYYEHU S [netixa k. Camuepa, Ix. Hoptpona, I>x. Xoyopaa, H.
pekoMOnHaHTHBIX 0enkoB. |['pyoxodepa u 1. [lneira. Hocurenu ais nMMOOUIN3alIUN.
Oprannueckue Hocutenu. Heoprannyeckue Hocutenn. Metosl
uMMoOun3anuu. Ouznueckrue MeToIbl. XUMUYECKHE METO/IbI.
[TpenmymiecTBa UMMOOUIN30BAHHBIX (epMEHTOB. DEpMEHTEHI B
OMOTEXHOJIOrMYECKOM Mpoun3BoacTBe. buocencopsl. Pabotsr JI.
Knapka. Haznayenue. Tunbsl 6M0CEHCOPOB.

2.2. |Tewma 2.2 NwxkenepHas KynbTrBUpOBaHME N30JMPOBAHHBIX KJIETOK U TKAHEH PacTECHUM.
SH3UMOJIOT U TpeboBaHus K BRIPAIIMBAHNIO OMOOOBEKTOB B KYJIBTYpE in Vitro.
Tunsl TKaHEBBIX KYJIbTYp B KJIETOUHON MH)KEHEPUU PACTEHUH.
[IpakTUueckoe MpUMEHEHHUE TKAHEBBIX U KJIETOUHBIX KYJIBTYP
pactenuii. Co3gaHue pacTeHH ¢ IEHHBIMU CBOMCTBAaMHU.
KynbpruBupoBaHue )KMBOTHBIX KJIeTOK. Kiaccudukamnus KyasTyp
KHUBOTHBIX. [lepBUUHBIC, AUMIIONIHBIE, IEPEBUBACMbIC
KynbTypbl. [IpakTrueckoe UcIonb30BaHUE KyJIbTYp KIETOK U
TKaHel KUBOTHBIX. CTBOJIOBBIE KJIIETKH: UCTOPUS U3YYCHUS,
oTpenieNieHne TePMHHA, Kilaccuukanus. OMOPHOHAIBHEIE,
deTanbHbIe, FeMOMIOATUYECKUE CTBOJIOBBIE KJIeTKu. CBOicTBa
CTBOJIOBBIX KJICTOK: MPOJU()epaIIHsi, MUTPALUs, XOMHHT,
muddepeHIPOBKa, TUIACTUYHOCTh. MICTOUHUKY MOTy4eHUSs
CTBOJIOBBIX KJIETOK. [lepcrieKTHBBI HCIIOJIb30BaHUs CTBOJIOBBIX

KJICTOK.
2.3 |Tema 2.3 IIpobuemsr CriennanbHbIe OMOTEXHOJIOTHH. JKOJIOTHIECKast OMOTEXHOJIOTHSI.
9KOJIOTHH. MeTo/1p1 SKOIOrHuecKoi OMOTEXHOIOTUU. MeTOAbl OUYNCTKU
buorexHonornyeckue CTOYHBIX BOJI. A9pOOHBIE CUCTEMBI OUUCTKH. ADPOTECHKH.
ACTIEKTBI AHa’poOHbIe cucTeMbl 0YUCTKU. MeTanTeHKu. Da3bl
(dhapmareBTUUECKOro METaHOBOTO OpokeHHUs. AHA3POOHEIC U adPOOHBIE
MIPOU3BOJICTBA MUKpPOOpraHu3Mbl. baktepuanbHbie U BUPYCHbIC MHCEKTUIIUIbI.
Pacrenus ycroituuBele K BpeaurenssM. IMMyHonorngyeckas
OMOTEXHOJIOTHS.

Jlabopamopnuie 3ansamus
He npenycmotpensl

5. IlepeyeHb Yy4yeOHO-METOAMYECKOT0 oOOecneyeHUs JIs1 CAMOCTOATEJbHOW  PadoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

Jliis camocTosTensHON paboThl, MOATOTOBKYU K BBIITOJHEHUIO J1a00PaTOPHBIX paboT U cjauu
KOJJIOKBHYMa Ha Kadepe pazpaboTaHbl ClIeyIOIINE METOJUYECKIE PEKOMEHIALINN U TIOCOOUS:

1) Komaposa JI.H. Kypc nekuuii mo 6uorexnonoruu. Yacte 1. — Oonunck: UATD, 2014. — 52 c.

2) Kowmaposa JI.H. CoBpemennbie 6notexnomorun. Kypc nekmuit. — O6HuHCK, 2009, OI'TY-
NATD, 60 c.

3) TecroBbIe 3a1aHKsI IO TEMAM Ha JIEKTPOHHOM HOCHTEIE.

6. @oH OLEHOYHBIX CPEACTB /ISl MPOBEICHUs] NMPOMEKYTOYHON aTTECTALMM 00yYaAKOIIMXCH 1O
AUCHHUILIMHE

6.1. Ilacnopm ¢honoa oyenounvix cpeocme no oucyuniune



KonTposmnpyembie
pa3naeJibl (TeMbl)
AUCHMUILINHBI
(pe3yabTaThbl MO
pasaenam)

Kox koHTpOIMpyemMoii KoMIIeTeHIM U
(n1u eé yactu) / 1 ee popMyIHMPOBKA

HaumenoBanue
OLIEHOYHOI0 CpPeACTBA

Pa3nensr 1

IIK-2

3HAaTh:

®  MOJICKYJISIPHYIO CTPYKTYPY
OpraHU3MOB;

® TIPHUHIMIIBI CO3/IaHUS TPAHCTCHHBIX
OpPraHU3MOB M JIEKAPCTBEHHBIX
MpenapaToB Ha UX OCHOBE;

® OCHOBHBIE IOAXOIBI
OHMOTEXHOJIOTUYCCKUX
HCCIICIOBAHUM;

® METOJIBI KOHTPOJS B
OHMOTEXHOJIOTHU U
WH)XCHEPHH.

VYMeTs:

®  [0Jb30BaThCSl BCEMH NpubOpamMu U
MaTepuagaMu, HeOOXOIUMBIMH JISI
MPOBEACHUS J1a00paTOPHBIX
HCCIICOBaHMI Ha
OMOTEXHOJIOTHUECKUX
MIPOU3BO/ICTBAX,

®  OOBACHATH C MOJICKYJISIPHOW TOYKHU
3peHHs]  pa3jUYHBIC  MPOIECCHI,
MPOUCXOISAIINE TPU  CO3JaHHUU
TPaHCTCHHBIX OPraHU3MOB;

Bnanets:

® HaBbIKaMU palOTHI C Ja0OPATOPHBIM

o0opynoBaHueEM,

® HaBBIKAMU TMOWCKa HH(OpPMAINH B

ceTu WHtepHer, Hay4YHBIX

MyOIUKAIUAIX.

oOJactu
TE€HHOU

Joxiazn ¢ nmpe3eHTanuei,
coobmenue, pedepar
KonTtponbHbie paboThI
PaGora B rpymme
(mpobGieMHBIC 3a/1aHHS)
3auer

Paznen 2

K-2

3HaTh:

®  MOJICKYJISIPHYIO CTPYKTYPY

OpTraHHU3MOB;

® T[IPUHIIUIIBI CO3/IaHUS TPAHCTEHHBIX

OpPTaHU3MOB H JICKaPCTBEHHBIX

MpernapaToB Ha UX OCHOBE;

® OCHOBHBIE OAXOIBI

OMOTEXHOIOTHUYECKUX

HCCIEIOBAHNH];

® METOJBI KOHTPOJS B
OMOTEXHOJIIOTUH u
WHXCHEPHUH.

YMeTs:

®  [OJH30BATHCS BCEMH MpUOOpaMU U

MaTepHuagaMu, HeOOXOIUMBIMH JIS

oOactu
TE€HHOU

IIPpOBCACHUA J1a6op ATOPHBIX

KonTposnbHbIe paboThl,
TECTBbI, pabOTHI B IPYIIIIE,
3auer.

Pedepar u noxnaasi ¢
Ipe3eHTaluen




HCCleIOBaHUNH Ha
OHMOTEXHOJIOTHYECKUX
MIPOU3BO/ICTBAX,

®  OOBSICHATH C MOJEKYJISIPHOU TOYKHU
3peHHs]  Pa3IUYHBIC  MPOIECCHI,
MPOUCXOASAIIME TPU  CO3JaHHUU
TPaHCTCHHBIX OPTraHU3MOB;

Bnaners:
® HaBbIKaMU PalOTHI C Ja0OPATOPHBIM
o0opyIoBaHUEM,

HaBBIKaMU TIOUCKA UH()OPMAIIUU B CETH
WHTepHeT, HAyYHBIX MyOJIMKAIMSIX.

6.2. Tunogvie KOHmMPOILHBIE 3A0AHUA UTU UHBIE MAMEPUATIBL

6.2.1 3auem

a)

=

w N

14.

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

21.
22.
23.

24,
25.
26.

27.

TUITIOBBIC BOIIPOCHI:

Posib GuoTexHONIOrHM B COBpEeMEHHOU (hapMaIiu

CyOcTaHuuu, UCIOb3yeMble 111 OMOTEXHOJIOTUU

HeobOxonumble ycnoBusi st OuocuHrte3a [lapamerppl OMOTEXHOJIOTMYECKOIO IpoIEcca,
BIIMSIOIME Ha OMOCUHTE3

Bunasr nponieccoB GnocuHTE3a

3HayeHre aHTUOMOTUKOB U MOHATHE aHTUOMOTUKOB

beranaktamHble aHTUOMOTUKHU

['pynnbl aHTHOMOTHKOB, 00pa3yeMbIX aKTHHOMULIETAMU

[IpoTuBOrpuOKOBLIE (MMOTMEHOBBI AHTUOUOTHUKH )

[TpoTuBOOIYX0JIEBBIE aHTUOMOTUKHU

. Onpenenenrve aHTUMUKPOOHON aKTHBHOCTH aHTUOMOTUKOB

. YcnoBus pepMeHTaluu aHTUOMOTHKOB

. CxeMa pou3BOJICTBEHHOI0 OMOTEXHOJIOTHYECKOro Mmpolecca

. [TapameTpsl, Biusitone Ha OuOCHHTE3 (MeXaHMYECKHe, (U3MYCCKUE, XHMHUYECKHUE,

OHOJOTHYECKHE)

brnoob6bekT Kak  CpelcTBO  NMPOU3BOACTBA  JIGKAPCTBEHHBIX, MNPO(PUIAKTHUYECKHX U
JTUArHOCTHYECKUX IPEerapaToB

TexHuKa KIIETOYHOU NHKEHEPUHU

TexHuKa reHHO-KJIETOYHOW WHKEHEpUHU

MeTtoapl ostydyeHus: aMuMHOKUCIIOT KOHTpoOsb KauecTBa aMUHOKHUCIIOT

ArnmnaparypHoe (anmnapatsoe) odpopmieHue Turbsl OnopeakTopoB

[TpruMeHeHre UMMOOUITM30BAHHBIX OMOOOBEKTOB MTPH CO3/1aHUH JICKAPCTBEHHBIX CPEJICTB
[TpoGyieMbl OMOTEXHOJIOTUH B 3KOJOTUYECKOM IIaHe. Pa3iuuHble MyTH yTUIM3alUU OTXOJI0B
OMOTEXHOJIOTMYECKOTO IPOU3BOJICTBA

CrniekTp GMOTEXHOJIOTMYECKOTO MPON3BOACTBA PEKOMONHAHTHBIX OEIKOB

[TpoMmpblIIEeHHOE TPOU3BOACTBO PEKOMOMHAHTHOTO HHCYJINHA

OcHoBa wuMMyHOOMOTexHOJOruu. Bakuunel. JKuBble BakiuHbl. HeXuBble BaKIMHBIL.
KomOuHMpoBaHHbIE BaKIIMHBI.

[Tonmy4yenue CIBOPOTOK

[TepcniekTHBBI pa3BUTHSI OMOTEXHOJIOTUH B MOJTY4YE€HHUH BUTAMHHHBIX IIPENapaToB.
B03MOXHOCTH pa3BUTHS UCIIOJIB30BAHUS OMOTEXHOJOTUU B MOJYYEHHH KYJIbTYPhl KIETOK U
TKaHEW pacTeHUI IIPU MOJyUYEHUH JIEKAPCTBEHHBIX CPEICTB

TexHonorust KyJIbTHBHPOBAHHUS KIJIETOK MHMKPOOPIaHU3MOB MpHU TOJYyYEHHH IMpenapaToB
HopMoO(10poB. [Ipumenenne HOpMOQIIOPOB.



28. MeTonbl MUKPOOHOJIOTHYECKOTO M OMOXMMHUYECKOTO KOHTPOJSI B MPOHM3BOJICTBE MPENapaToB
MPOOUOTHKOB.

0) KPUTEPUHU OLICHUBAHUS KOMIETEHIMH (pe3yIbTaToOB):

OTBeT OLIEHNBAETCS 1O CIEIYIOIIUM KPUTEPUSIM:

- IPaBUIIbHOCTb, IIOJTHOTA U JIOTHYHOCTh IOCTPOCHMSI OTBETA;

- YMEHHUE ONepUpPOBaTh CHELMATbHBIMU TEPMUHAMY;

- UCIOJIb30BAHUE B OTBETE AONOIHUTEIBHOIO MaTEPUAIa;

- YMEHHUE UJUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS TPAKTUUECKUM MaTepUalioM;

B) OIIMCaHHUEC HIKaJIbl OLICHUBAHUA:

JlomycK K 3a4eTy Mo JUCIUIUIMHE OCYIIECTBIISICTCS MPU KOJIHYeCcTBe OaioB Ooee 35.
3a ceMecTp CTyIeHT MOXeT Habpath oT 35 no 60 Gamwos.
MuHruMaIBEHBIN 0am 3a OTBET Ha 3adeTe — 20, MakcuManbHbIN — 40,

O611as onieHka B ciydae AuddepeHIupPOBKY BEIMIIUT CIEAYIOIIMM 00pa3oM:
* 60-74 6as0B — «y/1OBIETBOPUTEIILHOY;

* 75-89 6asyoB — «XOpOLLIOY;

* 90-100 0amI0B — «OTIIMYHON.

«3a4TeH0» CTaBUTCS MPHU:

- IPaBUJIBHOM, TIOJTHOM U JIOTUYHO MTOCTPOCHHOM OTBETE;

- YMEHUHU ONIEPUPOBATH CIICIIMATILHBIMU TEPMUHAMU;

- HCIIOJIb30BAHUHU B OTBETE JOMOJHUTEIHHOIO MaTepraa;

- YMEHUHU WUTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKEHUS TPAKTUYECKUM MAaTEPUATIOM.

«He 3auteHo» cTaBuTCS NpHU:

- OTBETE Ha BCE BOMPOCHI C TPYOBIMU OIIUOKAMU;

- HEYMEHUH ONEPUPOBATH CIIEHHAIIBHON TEPMUHOIOTHUEH;

- HEYMEHUH NPUBOAUTE IIPUMEPHI TPAKTUYECKOTO UCIIOJIB30BAHUSl HAYYHBIX 3HAHUM.

6.2.2. Konmponwvnas paboma
a) TUMOBBIE 3aJ]aHUs (BOIIPOCHKI) - 0Opa3el:

Konrtposbnas pabora:

Tema: OcHOBHBbIE NPUHIUIBI OpPraHU3allMM U (QYHKIIMOHUPOBAHUS OMOTEXHOJIOIMUECKHUX
IIPOU3BOJICTB

Bomnpocs! kK KOHTPOIBHOM:

Bapuant Nel

1. Onumure KUHETUKY POCTa MUKPOOPTaHU3MOB B MEPUOJUYECKHUX U MPOTOYHBIX MPOIIECCAX.

2. KakoBo 3Ha4eHHe KUCIOpO/a U YIIIEKUCIIOro ra3a B (pepMEHTALMOHHBIX Mpolieccax

Bapuant Ne2

1. TlpuBemute KiIacCUPHUKAIMIO OUOTEXHOJIOTMYECKHX IPOLECCOB MO pa3HbIM TIpyIIam
MPU3HAKOB (110 MPOAYKTY, OMOOOBEKTY, METOAY U T.1I.)

2. Kakoe chIpbe U Cpefibl UCTIONB3YIOTCS B OMOTEXHOJIOTHYECKUX ITPOU3BOICTBAX

Bapuant Ne3

1. Kakue komu4ecTBeHHbIE TapaMeTPhl ONMUCHIBAIOT OMOTEXHOIOTHUECKUE TTPOLIECCHI.

2. Kak mpoBoaHTCSI BBIJIETICHUE TIEIEBOTO MPOIYKTa B OMOTEXHOJIOTHH.

Bapuant Ne4

1. [IpuBenuTe KIacCUPUKALUIO OMOPEAKTOPOB MO GYHKIUAM U THUITY.
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2. [Ilepeuncnaure OCHOBHBIE TNPUHIMIIBI MAacCIITAOMPOBaHUS B OHOTEXHOJOTHYECKOM
IIPOU3BOJCTBE.

0) KpuTepuH OLICHMBAHMsI KOMIIETEHIIUH (PE3yIbTaTOB):

Konmponsnsie pabomet poBoJsTCS 2 paza B CEMECTP Ha MOJYJBHBIX HEAENSAX M0 PACIHCAHUIO,
yCTaHaBJIMBaeMOMY JiekaHaToM. OHH TpOBOIATCS B ()OpME TECTOB WM WHOM BHJIE IO BBIOOPY
IpernoJIaBaTelis C yueToM 00beMa H3yYeHHOTO MaTepuaa 1o Kypcy.

OrneHuBaHue CTyJEHTa MPOBOAMTCS MPENOJaBaTeleM HE3aBUCHMO OT HAIMYHUS WU OTCYTCTBHS
cTyaeHTa (IO YBaXHUTEIbHOHW WIIM HEYBRXHUTEIBHOW mpuunmHe) Ha 3aHsaThu. CTyneHry,
MPOIMYCTUBIIEMY IO YBKUTEIHHOW MPHUYMHE KOHTPOIBHYIO MOAYJIBHYIO paboTy, MPEIOCTaBIsSETCS
BO3MOXHOCTh 0TpaboTKH. OTpaboTaTh 3aHATHE MOXHO IO COTJIACOBAHUIO C MPEIOIaBaTEIIEM B YETKO
YCTaHOBJICHHBIC CPOKH B COOTBETCTBUU C IPapKOM KOHCYIbTAIIUH TPEIo1aBaTesi, KOTOPhI HMeeTCs
Ha Kadeape 1 Ha oPUITHATBLHOM caiiTe KadeIpsl.

OrneHuBaeTCs CTEMEeHb YCBOCHUS TEOPETHUYECKHX 3HAHWH TIO CICAYIONIMM KPUTEPHSIM:
NPaBUWIBHOCTb, MOJIHOTA W JIOTHYHOCTh MUCHBMEHHOTO OTBETA, CIOCOOHOCTBHIO MPOMILTIOCTPUPOBATH
OTBET MPUMEPaMHU.

B) OIMIKMCaHUEC HIKAJIbl OLICHUBAHUA:

MaxkcumanpHbI| 0ait 3a KOHTPOJIbHYIO padoty — 4. Kax el Bopoc onieHuBaercs B 2 6asia.

6.2.3. Tecr
a) THIIOBBIC 3aJ1aHMsI (BOIIPOCHI) - 0Opa3ell;

1. IIponecc ynBoenus monexysnsl JJHK — 3to0:

A) Tpancnauus

b) Perumukarnus

B) Tpauckpunuus

I') PekomOuHanus

2. 'omoniornyHas pekoMOMHAILMSI — 3TO IPOIIECC:

A) riae pekoMOMHAIUS TPOUCXOAUT 06€3 TOMOJIOTHH MEX]Ty MOJIEKYJIaMH
JIHK

b) rae pekoMOMHaIUs TPOUCXOAUT B Mpesieaax OYeHb KOPOTKHX Y4aCTKOB
TOMOJIOTUH

B) Tpebyromuii o01ieit (1o Bceid JUTMHE MOJIEKYIIbI) TOMOJIOTHH MEXKIY
PEKOMOMHMPYIOIUMHU y4acTKaMU

I') Bce yTBep>kKI€HHSI BEPHBI

3. Haiinure npaBuiibHOE Ha3BaHUE (PEPMEHTOB, (PPAarMEHTHUPYIOIIUX MOJIEKYJIbI
JHK, mytem ruaponusa obeux neneit JJHK

A) Pectpukrassl

B) PeBeprassl

B) IHK-nonumepasbl

I') OHnoHyK€a3sl

4. llepeuncnure pepmenTsl, HeOOXoaUMBbIe 17 co3nanus pJHK pectpukraso-
JIMTa3HBIM METOJIOM:

A) Pectpukrassl, PHK-nonumepassi

B) Pectpuxrassl, JJHK-nioanmepass

B) IHK-nurassl, pecTpukTasbl

') DHoHYKII€a3bl, peCTPUKTa3bl, TEPMHUHAIbHbBIE TPaHC(hEpa3bl

5. Bexropsl, o6ecnieunBaromue perukanuio pJIHK B kietke-penunuente

11



Ha3bIBAIOTCS:
A) PexomMOuHUpYIOMAMHA

b) Knonupyromumu

B) UnTerparuBHBIMEU

I') Oxcnpeccupyromumu

6. EctectBennpiM crioco6om BHeapeHus: pJJHK B kieTky-perunuenT npu yCciaoBUU
MCIIOJIb30BAHUS B KAUECTBE BEKTOPA IIa3MUIbI OyIET:

A) Tpachopmanms

b) Tpanchekmums

B) Tpaucayxkuus

I') Konbroramus

7. CobepuTe KacceTy 3KCIPECCHU U3 IIEMEHTOB!

A) LleneBoii reH, MpoOMOTOP, TEPMUHATOP

b) LleneBoii reH, npoMOTOP, CENEKTUBHBIA MapKep

B) LleneBoii ren, mpoMoTop, Ori-y4acToK

') IlpomoTop, Ori-y4acToK, TEPMUHATOP

8. IlopakeHre Ha3eMHO YacTH pacTeHH U (HOPMUPOBAHHE KOPOHYATHIX TaJIJIOB
BBI3BIBAIOT:

A) R-mmazmu el

b) F-inazmu st

B) Ti-mma3muast

') Ri-mrazmu s

9. Haitnure Ha pucynke obnacts T-/IHK Ti-rumazmuabt

A) A

b)b

B)B

nr

10. Ouxorenuoii B Ti-turazMuze saBisieTcs 00IacThb
A) Ori E.coli

B) Vir

B) T-ZIHK

I') Ori A. tumefaciens

11. Kak co3maercst HeoHkorennas Ti-maasMuaa

A) ynanstotest Ori-o6nacts E.coli

b) ynansercsa Vir-o6mnacts

B) ynansercs obnacts T-ITHK

I') ynansiercs Ori-o6macts A. Tumefaciens

12. OxapakTepu3yiTe COCTaB U MEXaHU3M JCHCTBUS OMHAPHBIX BEKTOPOB

12



virF virA wirB virG virC wirD virE

7 RB
vir region / Binary
\ S vector ¥
89 N T-DNA

o
Genomic DNA

13. JlaiiTe onpeaesieHne TEPMUHY HHCEPLIHS B KJIaCCU(UKAITUU XPOMOCOMHBIX
MyTalHi

14. Onpenenute TUI MyTanuii, 0003HAYCHHBIX OYKBOU «A»

Point mutations
No mutation - '
A b B 1
A ot T7C T7T ATC TCC TGC
A o AAG AAA JAG AGG ACG
s bl Lys Lys sTOP Arg Thr

A) Honcenc

b) Caiinenc

B) HekoHcepBaTUBHBIE MUCCEHC
I') KoncepBaruBHble MECCEHC

0) KpuTepUU OLICHUBAHMSI KOMIIETEHIIUH (PE3yIbTaTOB)

- OCHOBHOM KpI/ITepI/Iﬁ BBICTABJICHUS OLICHKHU — KOJIMYCCTBO ITPABUJIbBHBIX OTBETOB.

B) OIMCAHUE IIKaJIbl OLCHUBAHUS

- OLICHWBaHHE PE3yIbTaTOB TECTHPOBAHUS IPOBOJUTCS 1O OATTBHOM CHCTEME
B Anamna3oHe ot «0» 10 «3» 6aos.

Kaxprit TecT comepkut mo 3 Borpoca. 3a Ka)/Iblil MpaBHIbHBINA OTBET
Hauucnsercs 1 6am.

6.2.4. /loknao c npezenmauyueil
a) TUIOBBIE 3a/1aHUsI (BOIIPOCHI) - 0Opa3elr;

. AHTUOMOTUKHU: OTKPBITHE, TPOOIEMBI U MEPCIIEKTUBBI

. MHKpOOpranu3mMsl — por u300MiIns

. MeTtarenomuka: mpo6yeMbl U IEPCIIEKTUBBI

. 'eHOM 4enoBeka — AMOXaJIbHBIA MPOEKT: HAAEXK/Ibl, OOEIbl, pa304apoBaHUs
. MyrareHsl ¥ aHTUMYTareHsl B IPOIYKTaX MUTAHUS

. 'eHOM MUKPOOPraHnu3MOB

. leneTrueckast HHXXEHEPHsI: MPOOIIEMBI IOTYICHHUS DYKAPUOTHYECKIX OEITKOB
. Uatponykuus 'MO B okpyxaroryto cpery. Mudsl 1 peaqbHOCTh

. TpaHCcTeHHBIE pacTeHUs: HCTOPHS, TPOOIIEMBI M TTEPCIIEKTUBEI

10. I'enomoanpUITUPOBAHHBIN MICHX03

11. T'ennl ciopTa

12. KnerouHble TEXHOJIOTHH: OTyYeHUE OUOIOTUYECKH aKTUBHBIX BEIIECTB
13. CTBOMIOBBIE KJIETKU: UCTOPHS, IIPOOIIEMBI, TIEPCTIEKTHBEI

14. TIpoOneMbl KIIOHUPOBAHUS: TEOPUS U MPAKTHKA

15. PerenepaTuBHbIii 1menk

16. DHepreTuyeckas OGMOTEXHOJIOTHS: TPOOJIEMBI U MIEPCTIEKTHUBbI

O 00 1O\ DN Wi —
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0) KpUTEpUU OIECHUBAHMS KOMIIETEHIIUH (PE3yIbTaTOB)

- IPaBWJIBHOCTH O(hOPMIICHUS IPE3CHTALINHU (TUTYJIbHAS CTPAHUIIA, CTPYKTYPUPOBAHUE, BU3YAITH3AIIHS
Marepuala, HUIMIHE ClIaiiia Co CHUCKOM MPOpadOTaHHBIX UCTOYHUKOB),

- YPOBEHB PACKPBITHSI TEMBI TOKJIa/1a / TPOpabOTaHHOCTh TEMBI,

- CTPYKTYPHPOBAHHOCTh TEKCTOBOT'O MaTepHala,

- KOJIMYECTBO HCIIOIH30BAHHBIX JIUTEPATYPHBIX UICTOYHHKOB.

B) OIKCAHUE IIKAJIbI OLCHUBAHUS

- OIICHUBAHUE JTOKJIAJIOB MPOBOJIUTCS IO OalIbHOM crucTeMe B nuamna3zoHe oT «0» 1o «10» 6amos.
Kputepuu onenku:

packpbiTie TeMbl nokiana (0-3 6ayos),

CTPYKTYPUPOBAHHOCTh TEKCTOBOTO MaTepuaia (0-2 6amia),

CTPYKTYPHUPOBAHHOCTH mpe3eHTaruu (0-2 6amna),

Bu3yanu3saius marepuana (0-2 6asmia),

KOJIMYECTBO MPOpad0TaHHBIX HCTOYHHUKOB (0-1 Oam).

B Tom cnyuae, eciau kakoii-nubo U3 KpUTEPUEB HE BBIMOIHEH WJIH BBIITOJIHEH YaCTUYHO CyMMapHBIN
OaJu1 CHUXKAETCs.

6.2.5. Pedepar
a) [IpumepHbIe TeMBI pedepaToB:

1. XapakTepucTuka OCHOBHBIX HamNpaBlIEHUI HCIOJIb30BAHUS KYJIbTYPbl M30JHPOBAHHBIX KIETOK H
TKaHed B OMOTEXHOJIOTHH.

. BoaMoxHOCTH UCTIOTIB30BAaHUS KANTyCHON TKAHU B OMOTEXHOJIOTHUH.

. OcHOBHBIE THIIBI MOP(OTEHE3a B KYJIbTYPE KATyCHBIX TKAaHEH.

. [lonydeHnne nepBUYHBIX META00JIUTOB B UICKYCCTBEHHBIX YCIOBHUSIX (DepMEHTAIINH.

. [lorydeHre BTOPUYIHBIX META0OJIUTOB B HCKYCCTBEHHBIX YCIOBHIX (DEPMECHTAIINU.

. KimonansHO€ MUKpOpa3MHOXKEHUE PACTCHHM.

. I[TyTr 0370pOBIIEHUS TIOCATIOYHOTO PACTHTEIHLHOTO MaTepHalia OT BUPYCOB.

. TpaHcreHHBIEC KUBOTHBIE, MPOAYIIUPYIOIIHE OUOJIOTMYECKH aKTUBHbBIE BEIIECTBA MEIUIIMHCKOTO U
TEXHOJIOTHYECKOTO Ha3HAYCHHUS.

9. Coznmanue pa3HbIX TUTIOB TPAHCTEHHBIX KUBOTHBIX.

10. KimtoHupoBaH#e >KMBOTHBIX.

11. BuotexHomoru4yeckre MeTO bl MOTYYESHHsI HOBBIX BaKIIMHHBIX MTPEMapaToB.

12. Tlony4yenue pepMEHTHBIX MPENapaToB Ha OCHOBE KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

0 ~N N L KW

6) Kpurepuu onieHMBaHMsI KOMIIETEHIUI:

- TpaBWIBHOCTH oOQopMmieHHs pedepata (TUTYJIbHAas CTpaHULA, OIJIaBJIeHHE U OopopMIIEHUE
HCTOYHUKOB);

- YPOBEHb PACKPBITUS TeMBI pedepara / mMpopabOTaHHOCTb TEMBI;

- CTPYKTYPUPOBAHHOCTh MaTepUaa;

- KOJIMYECTBO MCIIOJIb30BAHHBIX JIUTEPATYPHBIX UICTOYHHUKOB.

[TpaBuna k opopmienuto pedeparoB npuBeaeHsl B YMK/I u Ha caiite kadeapsl.
B) OIKCAHUE IIKaJIbl OLEHUBAHUS

OuenuBanue pedeparoB MPOBOAUTCS MO MPUHIUITY «3aUTEHOY / «HE 3aYTEHO.

«3a4TeHo» BBICTABISETCS B cliydae, ecnu pedepar odopmiieH B COOTBETCTBHE C TPeOOBaHHUSAMU
METOJMYECKUX YKa3aHHI, Tema J0CTaTOYHO MpopaboTaHa, MaTepuad XOpOIIO CTPYKTYpUPOBAaH,
KOJIMYECTBO HCIIONB3yeMOMN JHUTEepaTypbl HE MEHee 5 HMCTOYHUKOB. B ciywae, ecnu kakou-mnbo u3
KPUTEPUEB HE BBIMOIHEH, pedepaT Bo3BpallaeTcs Ha JopaboTKYy.
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6.2.6. Cooowenue (unghopmayuonnslit nOUCK no npoodieme)
a) [TpuMepHBIi cIUCOK IPOOJIEMHBIX BOIIPOCOB

1. [Tpo6yieMbl, KOTOpBIE TOJIKHA PELIUTh OMOTEXHOJIOTUS

2. Kakue 61000BEKTHI U 7S YETO YK€ MCIIONIb3YeT OMOTEXHOJIOTUS

3. HayuHble OTKpBITHS, KOTOpPbIE MOAAPUIH UCCIEI0BAHUS IPEBHUX U COBPEMEHHBIX T€HOMOB
4. Ycrnexu v MpoBajibl CEIEKIIMH MUKPOOPTaHU3MOB, PACTEHUHN U )KUBOTHBIX

5. Ycnexu reHHO-UH)XEHEPHOM MOIU(UKAIITH MUKPOOPTaHU3MOB
6. Kypbe3bl B TpaHCT€HE3€ 3YKAPUOT
7. I'ennas Tepanus. Y CHeXy U IPOBAJIbI
8. MUKpOKJIOHAJIbLHOE pa3MHOKeHUE pacTeHuil. [Ipumepst
9. CTBOJIOBBIE KJIETKHU B MEJIULIMHE
10. ITpuknagasie 6noTexHoaoruu. [Tpumepsl

0) KpUTEpUU OIIECHUBAHMS KOMIIETEHITUH (PE3yJIbTaTOB)
- HOBU3HA;
- YPOBEHBb PACKPBITHS TEMBI.

B) OIKCAHUE IIKAJIbI OICHUBAHUS

- OIICHMBAHUE PE3YJIbTAaTOB MH(OPMAIIMOHHOTO MOUCKA IO TpodiieMe B (hopMe KOPOTKOTO COOOIIECHUS
MPOBOAMTCA 1O OaibHOU cucTeMe B quana3zone oT «0» 1o «1» Gamna.

Kpurepuu onenku:

HoBu3Ha (0-0,5 6amna)

ypoBeHb packpbiTus TeMbl (0-0,5 6aina).

I/IHTepaKTI/IBHbIe METOAbI

WHTepakTUBHBIE METO/bI MO3BOJISIIOT YYUTHCS B3aUMOJIEHCTBOBATh MEXJY COOOM, BKIOYast
npenogasarenss. OHU COOTBETCTBYIOT JIMYHOCTHO-OPUEHTUPOBAHHOMY IOAXOXY, IPEAINOIAratT
KOJUIEKTUBHOE, 00ydeHHe B coTpyaHuuecTBe. [IpemonaBaTenb BBICTYNAeT B pPOJIM OpraHU3aTopa
npoiiecca 00y4eHus, Tuaepa rpymniibl, Co3/1aTelNs yCIOBUHM /ISl UHUIIMATUBbI CTYICHTOB.

[]env: IOHATH B3aMOCBSI3b MEKY COOBITHSMU, aHAIM3UPOBATh, UMETh CBO€ MHEHHUE, CTUMYJIHPOBATh
MO3HABATEJIbHYIO aKTUBHOCTD, COTIOCTABIIATH HOBBIE (DaKThl U MHEHHUS C TEM, YTO PaHEE U3YyUEHO.
3adauu: HayIUTh apryMEHTHPOBAThH U TOJEPAHTHO BECTU JUCHYT, TNTy0)Ke BHUKATH B CYIIHOCTh HOBOU
TE€MbI, MBICIICHHO pa3JeNsaTh MaTepHal Ha BAKHEUIIME JOTMYECKHUE YACTH; OCMBICICHUIO JIOTUKH U
MOCIIEAOBATEIHHOCTH B M3JI0KEHUH Y4eOHOr0 MaTepuania, K BbIICTICHUIO B HEM TJIaBHBIX U Haubolee
CYIIECTBEHHBIX MMOJOKEHUM.

HNHuTepakTUBHBIE 3aHATHS MPOBOASTCA B BUe:
Pa6ora B rpynmne (npodjeMHbIe CUTYAI[MH)

a) Criucok mpoOJIEMHBIX CUTYaITUi

- B pesynbrare aBapum TaHKepa B ATJIAHTHYECKOM OKeaHe oO0pa3oBaloch He(TSHOE IMATHO,
npeiidyromee k modepexxpio CeBepHoit Amepuxu. Kakue MepompusiTUS MOXKHO TPOBECTH IS
IPEJOTBPALICHNS YKOJIOTHUECKOH KaTacTpodbI?

- Ha mnnaHere mNOMHOCTBIO HCTOLIMIMCH TPUPOAHBIE YIIIEBOAOpPOnAbl (HedPTh). Mupy rpo3ut
SHepreTudeckuit kpuzuc. Halaure myTH ero npeo1oaeHus.

- CymiecTByeT TumnoTe3a 0 TOM, 4TO Y-XpOMOCOMAa MOCTENEHHO JAErpagupyeT, 4To MOXKeT uepe3 1,5
MIIJIMOHA JIET NMPUBECTH K €€ MOJHOMY Hcye3HoBeHuIo. IIpencraBere cebe Takoil mup uepes 1,5
MWUIHOHA JieT. Yto menars?
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- Y IpokapuoT HET IMOJIOBOTO pazMHOXeHHs. OJHAKO reHeTHYecKoe pazHooOpasue — HeoOXoaumoe
yCIOBHE JUIsI MPUCHOCOOTEHNs K M3MEHSIOUIMMCS YCIOBHAM OKpyskarouied cpeabl. Kak Oakrepun
«BBIXOJAT U3 MOJIOKEHU»?

- CyluecTByeT MHEHHE, YTO IIOTEHIMAJ TPAJULIMOHHBIX METOIOB CEICKIUHU YyKe ucuepnal. CoriaacHsl
mu Bel ¢ atum yrBepxkaenueM? [lonpoOyiiTe nath HayyHOe 000CHOBaHKME Bamiemy MHEHUIO 10 3TOMY
BOIIPOCY.

- CymecTByeT MHEHHUE, YTO T€HETUYECKH MO (UIIMPOBAHHBIE TPOAYKTHI onacHbl. CoriacHsl Jiu Bel ¢
1M yTBepkaeHueM? IlonpoOyiite naTh apryMeHTUPOBaHHOE OOOCHOBAHUE.

0) KpUTEepUU OLIECHUBAHMS KOMIIETEHIIUH (pE3yIbTAaTOB)
- IpopabOTaHHOCTH JOKa3aTeNbHOI 0a3bl;

- UCTIOJIb30BaHNE HAYYHOW TEPMUHOJIOTHUY;

- JOTUYHOCTh YMO3PHUTEIbHBIX TOCTPOCHUH.

B) ONMCAHUE IIKAJIBI OLICHUBAHUS

- OLICHWBAHME MTPOBOUTCA O OabHON cucTeMe B quana3oHe oT «0» mo «1» Gana.
Kpurepun onenku:

popabOTaHHOCTH Jl0Ka3areiabHou Oa3el (0-0,5 6amios)

ypoBeHb packpbitust TeMsbl (0-0,25 6anioB),

BiasaeHue tepmunosioruen (0-0,25 6annos).

MyabTUMeIMiiHOE 3aHATHE

MynsTUMeIUiiHOE 3aHSATHE ABISETCS OAHOM U3 (opM HHTEepakTHBHOro Metona. Ha 3aHsaTHIX
UCIIOJIB3YIOTCS.  MYJIbTUMEAUIHBIE MaTepuajbl, KOTOPbIE COJEpkKaT KOPOTKHE BHJICO-JICKIIUH,
nepemMexarouecs: 3agaHusiMu B Buje Tecta. CTylneHTaM Mpejjaraercss Jarb OTBET Ha TECTOBOE
3a/IaHKe TI0 X0y U3YUYEHHUsI MaTepuasa, OTBETUB CAMOCTOSITENIbHO Y KOoMITbloTepa. [Ipu HenpaBuibsHOM
OTBETE BUCOCIOKET aBTOMATUUYECKU MOBTOPSETCA 10 TEX IMOp, MOKa He OyJeT BBeIEH MPaBUIbHBIN
OTBET.

Kputepuu orenku:

1 Gaym — OTBET JaH BEPHO;

0 GanyoB — OTBET JaH HE BEPHO.

6.3. Memoouueckue mamepuansl, onpeoensarujue npPoueoypvl OUEHUBAHUA 3HAHUIN, YMeHUI,
Hagvlkoé u (unu) onvima OeAMeENbHOCMU, XAPAKMEPUIYIOUWUX IMmanvl Hopmuposanus
KomnemeHnyuil

IIpouenypa olieHUWBaHUS 3HAHWI, YMEHWW, HABBIKOB MO HUCIUIUIMHE «BHOTEXHOIOTHS»
BKJIFOYAET y4YeT YCIEIIHOCTH IO BCEM BHJIAM OILIEHOUYHBIX CpencTB. OIEHKAa KayecTBa MOJATOTOBKH
BKJIIOYAET TEKYIIYIO U TPOMEKYTOUHYIO aTTECTAIUIO.

Texkymuii KOHTPOJIb TIpENCTaBIsIeT cO0OW MPOBEPKY YCBOCHHUS Y4EOHOTO MaTepuaia, peryispHO
OCYILECTBIISIEMYIO Ha MPOTSHKEHUN 00yUEeHHUs Ha KaXKIOM IPAaKTUYECKOM 3aHITUH.

Tekymuii KOHTPOJIb OCYLIECTBIIAETCA B (JOpPME TECTa, PEIICHUsS CUTYAallMOHHOW 3a/aud, JOKJIAI0B C
npe3eHTaluen, coodlIeHui, pegepaToB U KOHTPOJIBHBIX paboT.

(DOpMaMI/I NMPOMEKYTOYHOT0 KOHTPOJA ABJIACTCA 3a4€T, Oambl 3a KOTOpLIﬁ BBICTABJIAIOTCA IIO0
HUTOr'aM YCTHOT'O OIIpoca.

ITo oxonuanaumn CEMECTPOBOI'O KypcCa OCBOCHHA JUCIHUILIMHBI IIPOBOJAUTCA MMPOMEKYTOYHAA aTTECTAlUA

B BHUJE 3a4€Ta, YTO IO3BOJSET OIEHUTh COBOKYMHOCTh HPHUOOPETEHHBIX B Mpolecce OO0ydeHUs
CTYJICHTOM TTPO(ECCHOHAIBHBIX KOMIIETEHITUH.
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3auer CKJIQAbIBACTCA M3 JABYX OLCHOYHLIX CPCACTB, yCTHI:IfI OTBCT HAa BOIPOCHI K 3a4€Ty, IIPpU 3TOM
CTYACHT AOJIKCH OTBCTUTH HA OJWH BOIIPOC M3 MPUMCPHOI0 INEPEYHsS BOIIPOCOB I IMOATOTOBKH K
3a4UCTy U OTUUTATHCA M0 MHAWBUAYAJIbHBIM 3aJaHUAM 3a CCMCECTDP.

OreHKa 1o TUCIUTUIMHE BBICTABIISETCS 110 CICAYIOIIUM KPUTEPUSIM:

«3a4TEeHO» BBICTABJISACTCS MPH HPEIOCTABICHUM OTYCTOB [0 MHIUBUIYaTbHBIM 3aJaHUSIM (HE MCHEe
70 %) u cnaHHOM 3a4eTe Ha 25 0aJjIoB U BHIIIE.

«He 3aureHO» BBICTABISACTCS CTYICHTAM, €CIM HE IPEIOCTABJIICHbI OTYECTHl HMHIWBUIYaIbHBIM
3aJlaHusIM, TH0O0 Ha 3a4eTe cTyAeHT Habpan meHee 20 GayioB.

7. IlepevyeHb OCHOBHOI U JONMOJHUTEJIbHOH Y4eOHOM JTUTEPATYPbI, HEOOXOAMMO¥ JJI51 OCBOEHUS
AUCHHUIIMHBI

@) OCHOGHAA yueOHasn numepamypa:

1. Caspikun, 1O. O. buorexnomorus : yae6. mocodue ais crya. By3o / FO. O. Caszwikun, C. H.
Opexos, U. U. Yakanesa ; pen. A. B. Katnunckuit. - M. : Akanemus, 2008. - 256 c. : . -
(Beicmiee nmpodeccnonanpHoe 00pazoBanue). — 10 3k3.

2. CmonsieB B.IL., [Tnomko E.A. OcHoBbl OmoTexHosoruu. Hay4dHble OCHOBBI OMOTEXHOJIOTHH:
yuebHoe nocobue — CIIOIJITY (Cankr-IletepOyprekuii rocynapcTBEHHBIA JIE€COTEXHUYECKUIT
yuauBepcurert), 2012. — 112 c. http://e.lanbook.com/books/element.php?pll_id=45315

3. CuaronsieB B.IL., ITnomiko E.A. OcHOBBI TPOMBIIIIIEHHON OMOTEXHOJIOTUU: yueOHOe TTocooue. —
CIIGI'JITY (Cankt-IlerepOyprekuii rocyJapCTBEHHBIH JIECOTEXHUYECKUH yHUBEepcHTeT), 2012,
— 56 c. http://e.lanbook.com/books/element.php?pll_id=45316

0) OononHumenvHan yueOnan a1umepamypa:

1. I'enernyeckn MoIM(UIMPOBAHHBIE UCTOYHUKU MHIIM: OL[EHKA O€30MaCHOCTH W KOHTPOJIb: Hayd.
uznanue / V. H. Akciok, O. B. Aaucumosa, H. A. Kupnarosckas u ap. ; pea. B. A. TyrenbsH ;
PAMH. - M.: U3n-o PAMH, 2007. - 444 c. — 5 3Kk3.

3. IIpumpoys C. 'enomuka. Pons B Mmenunuse : niep. ¢ anria./ C. [Ipumpoys, P. Teaiimen ; pen.: E. /1.
Ceepanos, C. A. JIum6opckas. -M.: BUHOM. Jla6oparopus 3nanuii, 2008.-277 c. — 5 3k3.

4. EropoBa T.A. OcHoBbl 6MoTEeXHOJOTHH. Yued. mocobue as By3oB. — M.: Akanemus, 2005. — 208 c.
— 6 wr.1. buorexnonorust — uto 3710 Takoe? — M.: Mononas reapaus, 1989. — 301 c.

5. buprokos B.B. OcHOBBI npoMbIIIIIEHHONW OnoTexHOMOTHU. Yueb mocodue ans By30B. — M.: Komocc,
2004. — 296 c¢. — 5 mir.

6. I'mux b., [Tactepnak [)x. MonekynsapHas Ouotexnosorud. Ilpunnunel u npumenenue. — M.: Mup,
2000. — 456 c.

7. Hentnep JIx., Cxorr P. I'enHas unxkenepust pacrtenuii: Jlaboparopuoe pykosoactso. — M.: Mup,
1991. -329c.

8. Cunrep M., bepr II. I'ensr u reHomsl. — M.: Mup, 1998. — 703 c. 4. CenbCKOXO35HCTBEHHAS
o6uotexnomnorus / [lox pea. Axkan. PACXH C. llleBenyxu. — M.: Boicmas mkomna, 2003. — 265 c.

8. Ilepeuenb pecypcoB™ HH(OPMALMOHHO-TEJEKOMMYHMKAIMOHHOH ceTn «MHTepHeT» (nanee -
ceTh «MIHTEpHET»), HEOOXOAUMBIX /IS OCBOCHUSI I CUMIIJIMHbBI

1. Hayunas snextponHas oubimoreka: http://eLIBRARY.RU.
2. WUzpatennbctBo «JlaHby». DIekTpoHHO-OMOIMOTEUHas cuctema. http://e.lanbook.com.

3. web-pecypchl 1m0 OHOTEXHOJOTMH WWW.genoterra.ru; www.sciteclibrary.ru; www.cbio.ru.
(mara mocnennero oopamenus 19.08.2014)

4. www.isir.ras.ru/ - HWuaterpupoBanHas cucteMa HH()OPMAaLMOHHBIX pecypcoB Poccuiickoii
Axanemuu Hayk.
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5. www.merlot.org/merlot/materials.ntm?category=2608&&sort.property=overallRating -
MERLOT — Multimedia Educational Resource for Learning and Online Teaching. Pasznmen
«Biology»

6. www.nature.ru - Y4yeOHHKH, HaydyHbIe MOHOTpaduu, 0030pbl, JJAOOPATOPHBIC MPAKTUKYMbI B
CBOOOJTHOM JIOCTYIIE Ha caiiTe xypHayia Nature.

7. www.viniti.msk.su/ - Bcepoccuiickuii Uucturyr Hayunoit u Texuumdeckoit HMubopmarmn

(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. MeToauvecKkue YKa3aHUus sl 00y4al0UIUXCH M0 OCBOEHHUIO TUCIIUILIHHBI

[Ipu wu3yuenunm kypca «buorexHomorus» HEOOXOJUMO PYKOBOJCTBOBATHCS AUAAKTHUYECKUMU
eMHHIIAMU, TIPEJCTABICHHBIMH B 00pa30BaTebHOM CTaHAApPTe JUCHUIUIMHBI H  y4eOHOU
MPOTrpaMMoii, cocTaBiIeHHOU coriacHo CtaHaapTy.

[Iporpamma npegycMaTpuBaer:

Jlekuuu: 17 gacoB (1 gac B Heaemo)

Opranuszanus A1esiTeJIbHOCTH CTYJACHTA:

e [lo Temam Bcex JEKIMI UMEIOTCS PE3CHTALUU.

e OTtaenbHO cTapocTe TPYHIbl BBIAAETCS CIHCOK PEKOMEHYEMOM JMTepaTyphl, UMEIOIIEICS B
oubmorexe UATD, muis nuzydeHus TeM 1o Kypcy.

CTYZ[CHT JOJDKCH MMCETh JICKIHIMOHHYIO TCTpaldb, TIAC O(i)OpMJI?[eT KOHCIICKT HeKHHfIZ KpaTko,
CXEMaTHYHO, TIIOCIICAOBATEILHO (UKCHUPYET OCHOBHBIC TIOJIOXKEHHUS, BBIBOJIBI, (HOPMYIUPOBKH,
0606HI€HI/I$I; MMOMEYacT BAXXHBIC MBICIIU, BBIACIIACT KIKOYCBBIC CJI0OBA, TCPMUHBI. HpOBepKa TCPMHHOB,
MOHATUI C TOMOIIBIO SHIMKJIONEIUH, CIIOBapei, CIPaBOYHUKOB C BBIITUCHIBAHHEM TOJKOBAHUU B
terpaab. OO03HAYUTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPHIM BBI3BIBAET TPYIHOCTH, MOMETUTH U
MOTBITAThCSI HAMTH OTBET B pEeKOMEHIayeMoil mnurteparype. Ecim camocTodTenbHO HeE yaaercs
pazo0paThcsi B Marepuaiie, HEOOXOIUMO CHOPMYIHPOBATH BOIMPOC W 3aJaTh IPEMOJaBaTeNio Ha
KOHCynbTauu. ['paduk KOHCYynIbTalMii UMeeTcss Ha Kadeape W B DIEKTPOHHOM BHJIE HA CTPaHUYKE
Kadenpsl.

IMpakruyeckue 3ausaTusi: 34 yaca (2 yaca B HEJICIIO).

CeMuHapcKue 3aHATHS MPU3BAHBI HAYYUTH CTYJCHTOB pa3OMpaThCs B MPOOIEMHBIX BOIPOCAX
OMOTEXHOJIOTHH, OPHEHTUPOBATbCS B CIELUANBbHOM JHMTEpaType, CaMOCTOATENbHO paboTaTh C
JUTEPATYpPHBIMU M 3JEKTPOHHBIMH HCTOYHHKAMH, HAYYWUTHCS OCYHIECTBISATH IMOWCK HH(MOpPMAIIHH,
YSCHATH M YMETh OLIEHUBATh Pa3IMYHbIC TOUKU 3PEHUS.

Llenpl0 cEeMHHAPCKUX 3aHSATHHA Ui CTYACHTOB, MPUCTYMAIOMINX K M3YYCHUIO Kypca, SBIISETCS: Oolee
rJ1y00KO€ 3HAKOMCTBO € KIIFOUEBBIMH TEOPETUYECKMMHU BOIIPOCAMH, U3y4aeMbIMHU Ha 3aHATHIX.
OCHOBHBIE 3aJa4H:

1) oOpeTreHne HaBBIKOB HAyYHO-UCCIIEIOBATEIHCKONW pabOTHl HA OCHOBE aHAJM3a TEKCTOB HCTOYHHKOB
U TPUMEHEHHUs pPAa3JIMYHbIX METOJOB HCCIIEOBaHMs; 2) BBIpAOOTKA YMEHHS CAMOCTOATENbHO H
KPUTHYECKH TOIXOIUTh K M3ydaeMOMY Marepuainy, BKItouas OubOnuorpaduio u cpeacrsa
anekTpoHHOM nHpopmaru (MaTepHer);

Oprannsanus 1esiTeJIbHOCTH CTY/ACHTA!

B Havase ka)xa0ro cemecrpa CTyIEHTHI MOJTY4YarT IUIAH CEMUHAPCKUX 3aHATUH, CIIICOK TEM
JUIs TIOATOTOBKM K JIOKJIagaM, HalMCaHUIO pedepaToB, a TakkKe MPOBEACHUIO 3aHATHH B
MHTEPAaKTUBHBIX (PopMmax.
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Jlsi1 MOATOTOBKM K 3aHATUSAM HEOOXOIUMO MOJB30BATHCA PEKOMEHIAIMAMHU MO0 O(OPMIICHUIO
pedepaToB 1 MOATOTOBKH JOKIAA0B. PekoMeHgannm uMeroTcst Ha kadeape 1 B SIEKTPOHHOM BHJIE Ha
CTpaHHuKe Kadeapsl.

KonTposabHbie padoThbI:

HOI[I"OTOBK& mnmpeamogaract npopa60TI<y JICKIMOHHOI'0 MaT€puajia, COCTaBJIICHUEC B pa60q1/1x TCTpAIiaX
BCIIOMOTI'aTCJIbHBIX CXEM JIA HArIAAHOI'O CTPYKTYPUPOBaHHWA MaT€pHaia C LEJIBIO YIIPOLICHUA €ro
3alIOMHWHaHMUA. O6pamaTb BHUMAaHHC HA OCHOBHYIO TCPMHUHOJIOTHIO, KJIaCCI/I(i)I/IKaL[I/IIO, OTJIMYHUTCIBHBIC
OCO6€HHOCTI/I, HaJINYHUE COOTBCTCTBYIOIIUX CBsA3EH MEXKAY OTACIBHBIMU ITPOLECCaAMU.

IMoaroToBKa A0KJIa1a K CEMHHAPCKOMY 3aHATHIO

OcHoOBHBIE 3TaIlbl MOATOTOBKH JIOKJIa/1a

- BBIOOD TEMBI;

- KOHCYJIbTalUs IIPEII01aBaTENs;

- IOAOTOBKA IJIaHa JTOKJIA/a;

- paboTa ¢ UCTOYHHKAMHU U JTUTEPATYPOid, COOp MaTepuaa;
- HaIllMCaHUE TEKCTa JJOKJIAJa;

- 0(OpMIICHHE PYKOIHCH U MPEJOCTABICHUE €€ MPEoIaBaTelIio 10 Havyaia JOKJIaaa, 4To ONpeaesseT
TOTOBHOCTb CTYJICHTA K BBICTYIUICHUIO;

- BBICTYIJICHUC C TOKJIAAOM, OTBETHI Ha BOIIPOCHI.

Tematuka noknana mnpeanaraercs npenogaBareneM. Jlokiag MoXeT OBITh MOJATOTOBJIEH Kak B
[I€YaTHOMH, TaK U B pPyKOIIUCHOU (popme.

TexHuueckue TpedOBaHUA K TeKCTy nokiana: mpudt 14, uarepsan 1,5, o0bem — 3 nucTa.

TekcT nokIana OOMKEH HMMETh TUTYJIBHBIM JIMCT, OQOPMIIEHHBIH B COOTBETCTBHH C 00pasloM,
umerouMmcs Ha kKadenpe, u cogepxkarb @D.M.O. crynmenta, ®.M.O. mpemnonaBaTens, Ha3BaHUE
npeaMeTa, TeMy JOKIJIaJa, ToJ BBINOJIHEHUs, UIaH Jokiaja. Jlokiaaa JoJKeH colepikaTh NMpaBUIIbHO
0(OpPMIICHHBIE CCHUIKHM HA UCMOJIb30BAHHBIE HCTOUHUKH U JIUTEPATYPY.

CTyneHT JOJKEH TMPOBECTH JOMAIIHIOW PENEeTHIMIO YCTHOTO BBICTYIUIEHUS C JOKIJIAJIOM U
YAOCTOBEPUTHCSA, YTO 110 BPEMEHU JOKIIA]] YKIAbIBAETCS B OTBEICHHBIE Ul HETO 6-7 MUHYT.
Homamnsisi (BHeayAUTOpHAsi) MOATOTOBKA JIOKJAJga OIIEHWBAeTCA N0 2-X 0ayuioB, BBICTYIUICHUE W
OTBETHl Ha BOMPOCHI TaKXke J0 2-X OamioB (XapaKTepHCTHKAa OLIEHKH YCTHOTO BBICTYIUICHHS JaHa
BbIIIe). MITOTO 3a BBINOIHEHHE JAHHOTO 33JJaHUS CTYACHT MOKET MOJYyYUTh 10 4-X 0asuioB.

Pedepar

[TonroroBka pedeparoB HampaBl€Ha Ha pa3BUTHE U 3aKpeIUIeHWE Yy CTYACHTOB HAaBBIKOB
CaMOCTOSITENIFHOTO TNIyOOKOT0, TBOPUECKOTO U BCECTOPOHHETO aHAINW3a HAyYHOW, METOAMYECKOH U
JpYTroM JINTEpaTyphbl MO aKTyalbHBIM IpobOjieMaM JHUCUUIUIMHBI; Ha BBIPAaOOTKY HaBBIKOB U yYMEHUMN
IpPaMOTHO U yOeIUTeNbHO M3jaraTb MaTepuall, 4eTKO (opMylupoBaTh TEOpETHUYECKHE O000OLIeHHUS,
BBIBOJIBI W TpakTU4yeckue  pexkoMmeHjnauuu. PedepaTsl  1OMKHBI — OTBEYaTh  BBICOKUM
KB (HUKAIIMOHHBIM TPeOOBAHUSM B OTHOLIEHUH HAYYHOCTH COAEPIKaHUS U 0OPMIICHHUSL.

TpeGoBanusi k odopmieHUIO pedepara UMEIOTCA Ha Kadeape U B DIIEKTPOHHOM BHJIE HA CTPAHUUKE
Kadeapel.

CamocrosiTeibHasi padora: 21 yac
e CTyIeHTbl CaMOCTOSITENIbHO MPOpadaThIBAIOT MaTepuan IO MpeasioKeHHbIM TemaMm. dopma
OTYETHOCTH — KOHCHEKT. MaTepuan BXOAMT B BOMIPOCHI MPOMEKYTOYHOIO, TEKYIIEro M
UTOTOBOTO KOHTPOJISL.
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PaGoTa ¢ yueOHOl 1 HAYYHOU JTUTEPaTypOl SBIISICTCS TJIABHOM (POPMOM CaMOCTOSITETLHON PaOOTHI
U HEoOXoJMMa TpU TMOATOTOBKE K YCTHOMY ONPOCY HA CEMHUHAPCKHUX 3aHATHSAX, K MOIYIbHBIM
KOHTPOJIbHBIM paboTaMm, TECTHpPOBaHMIO, Sk3aMeHy. OHa BKJIIOYaeT NpOpadOTKYy JIEKIIMOHHOTO
Marepuaia - H3yYCHHE PEKOMEHJIOBAHHBIX HMCTOYHHUKOB M JIMTEPATypbl IO TEMAaTHUKE JICKIIUA,
KOHCIIEKTUPOBaHHE MOHOTpaduil ¥ HAYYHBIX CTAaTeHl 110 TeMaM CEMUHAPCKUX 3aHSATHM.
KoHcniekTsl HayyHOU JUTEpATyphl MPU CAMOCTOATENBHOM IMOJATOTOBKE K CEMHUHAPCKUM 3aHATUSIM
JOJI’KHBI OBITH BBHITIOJHEHBI aKKYypPaTHO, COJIEPKaTh OTBETHI HA KaXK/bIH [TOCTABJICHHBIN B TEME BOIIPOC,
UMETh CCBUIKY Ha MCTOYHMK HMH(OpMalUu ¢ 00sf3aTelIbHBIM YKa3aHHEM aBTOpa, HAa3BaHUS U roja
U3JIaHUST UCTIOJIb3YeMOM HayIHOU JuTeparypbl. KOHCIIEKT MOKET OBITh OMOPHBIM (COAEPKATH JIUIIH
OCHOBHBIE KJIIOUYEBbIC MTO3UIUH), HO IIPU 3TOM MO3BOJISIOLUIUM AaTh MOJHBII OTBET 110 BOMPOCY, MOKET
OBITH IOJIPOOHBIM. OOBEM KOHCTICKTA OMPEICISACTCS CAMUM CTYJEHTOM.
B nmporiecce paboThl ¢ yueOHON U HAyYHOH JIMTEPATYpOH CTYICHT MOXKET:

e JleNaTh 3alKCU MO XOAY UTEHHUS B BHJIE MPOCTOTO WM Pa3BEPHYTOro IUIaHa (T.€. cO3[aBaTh

nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

® COCTaBJIATh Te3MChl (LUTUPOBAHUE HauOOJIee BAXKHBIX, 3HAYMMBIX MECT CTaTbU WU
MOHOIpaduu, KOPOTKOE U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpa);

® TOTOBHUTH QaHHOTALMH (KpaTKoe 0000IIeHNe MPOOIEMHBIX BOIIPOCOB pabOTHI);

® C03/1aBaTh KOHCIEKTHI (pa3BEPHYThIE TE€3UCHI, KOTOPbIE COAEPXKAT U 10KA3aTEIILCTBA).
KoHcnekTsl iekuuii 1 HaydyHO JInTepaTypbl B 00513aTEIIbHOM NOPSAJKE IPOBEPSIOTCS MIpernojaBaTesieM
a100 BO BpeMs CEMHHAPCKOrO 3aHATHs, JMOO BO BHEAYAUTOPHOE BpeMs (110 YCMOTPEHUIO
IpernojaBaTes).
3a KOHCIEKT CTYJAEHT MOXKeT moyduts ot 0,5 1o 2-x Oama.

HroroBblii KOHTpOIB: 3aueT (3 cemecTp)

° BOHpOCI)I K 3a4€Ty BBIAAKOTCA CTYACHTAM B J3JICKTPOHHOM H pacClicdaTaHHOM BHJC B Ha4aliC

cemecTpa.

[ToaroroBka k 3aueTy TpeOyeT OoJiee TIIATENBHOTO N3YYSHUSI MaTepralia o TeMe WK OJIOKY TeM,
AKLICHTUPOBAHUS BHUMAaHUS HA ONPEICIICHUSX, TEPMHUHAX, COACPKAHMM IOHATHUM, larax, MMEHax,
XAPaKTECPHUCTHUKAX OTACIbHBIX coOprTuii. Kak IpaBuJIO, IIpU MOATOTOBKE K TCCTUPOBAHUIO U 3a4YCTy
UCTOJIb3YeTCsl OCHOBHOW y4eOHUK, PEKOMEHJIOBaHHBIM B paboyell mporpamMme, a TakkKe KOHCHEKTHI
JEKIWM U HAYYHOU JIMTEPaTyphl, COCTABIECHHBIE B XOJI€ U3Y4YEHMS BCEro Kypca.

10. TIlepeuyenr WH(POPMAIMOHHBIX TEXHOJOTHH, WCHOJAb3yeMbIX TMPH  OCYIIECTBJIEHUH
00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE, BKJIKYas NepeYeHb NPOrpaMMHOro odecnedeHnst
1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. Ucnionp30BanMe crai-pe3eHTalui IIPU IPOBEICHNHN JEKIIMOHHBIX 3aHATUN
2. OpraHuzanusi B3aUMOAEHUCTBUS ¢ 00yYaroIMMUCS MOCPEICTBOM 3JIeKTpoHHOM noutsl (IIpoBepka
JIOMAIITHUX 3a/1aHui ¥ KOHCYJIbTUPOBAHUE MTOCPEACTBOM AJIEKTPOHHOMN MOUTHI).

IIpy yTeHUM NEKIMM MO TaHHOMY KYpCYy MCIOJIB3YIOTCS MYJIbTUMEAUNHBIE TEXHOJIOTUN B Ay TUTOPUAX
NATO HUAY MU®U, ocHaIIEHHBIX KOMIIBIOTEPAMHU, IKPAHOM U IIPOEKTOPOM.

11. Onucanume MaTepHaIbHO-TEXHUYECKOH 0a3bl, HeEOOXOAMMOI sl  OCYlIeCTBJIEHUS
00pa3oBaTeIbLHOIO MPoLEecca MO0 JUCHMUILIHHE

MuHuMaNbHO HEOOXOMWMBIA Il pealu3aliy AUCHUTUIMHBI MepeueHb MaTepHAIbHO-TEXHUYECKOTO
o0ecrieueHns BKIIOYAET B ce0s:

A) ayautopust AN JIGKIMOHHBIX 3aHsATH Ha 30 MOCaZOYHBIX MECT ¢ HOYTOYKOM, HMPOEKTOPOM H
IKPAHOM;
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b) aynuropus s mabopaTopHBIX 3aHATHI Ha 3 MOCAZOYHBIX MECTa ¢ HOYTOYKOM, MPOEKTOPOM H
AKpaHOM;

12. NHble cBeleHus U (MJIH) MaTePUATbI

12.1. Ilepeuenv o00pazoeamenvHLIX MEXHONO2UL, UCHOILIYEMBIX HPU  OCYULECHEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUnIUHE

KoMneTeHTHOCTHBIN MOAX0J P OCBOCHHH AUCUUILIMHBI PEATU3yETCsl YEPE3 MCIOJIb30BAHUE
B yueOHOM MpoIlecce aKTUBHBIX METOJOB OOyU€HHUs — TAaKUX B3aMMHBIX JIEHCTBUH MpernojaBaTels u
00ydJaroumxcsi, KOTopble MNOOYXKIAIOT IMOCIEIHUX K AaKTUBHOW MBICIUTEIBHON W MNPaKTUUYECKOM
JIEATEIbHOCTH B IMPOILIECCE OBJIAJICHUA H3ydaeMbIM MarepuaioM. lIpuMeHeHue HHTEPaKTUBHBIX
PSKUMOB OOYUYEHHUSI TIO3BOJISICT BBICTPAMBATH B3aUMOHAIPABJICHHBIE HWH(POPMAIIMOHHBIC MMOTOKH:
CTYJIEHT — Ipylina CTyJ€HTOB — IIPENOoAaBaTeNb.

I/ICHOJ'IIBYI-OTC?I CICAYIOIHUE BUABI ACATCIIBHOCTH:

1) IIpakTHKO-OPHEHTUPOBaHHAsI JESATEINPHOCTh — COBMECTHAs JCATEIBHOCTh IOJTPYIIIIbI
o0yJaromMxcss M MpPENojaBaTeNss C I[EIbI0 peImIeHHs Y4eOHBIX M MPOoecCHOHAIBHO-
OPUEHTHUPOBAHHBIX  3aJady IMyTeM BBINOJHEHUs JlabopartopHblx pabotr. Ilo3Bomser
chopMHpOBaTh YMEHHE aHATU3UPOBATh W peIIaTh TUIUYHBIE NPO(ECCHOHATBHBIC 3aauu
pa3HOi HAIIPaBJIECHHOCTH.

2) TexHOJIOTHS UCIIOIB30BAHUS PA3HOYPOBHEBBIX 3aJ[aHUN — Pa3IMYarOT 33/1a4d M 33JaHus TPeX
OCHOBHBIX YpPOBHEH: a) PENpOAYKTUBHBIH YpPOBEHb, IO3BOJISET OLEHUTh U JAMArHOCTHPOBATH
3HaHUE (PAKTHUECKOTO MaTepualia 1 YMEHHE MPABHILHO UCTIOIBb30BATh CIIENUAIBHBIC TEPMUHBI
U TOHATHS, y3HaBaHUE OOBEKTOB M3YYEHHUS B paMKax OINpPE/EJICHHOro paszesa JUCLUILINHBIL;
0) PpEKOHCTPYKTHUBHBIM YpPOBEHb II03BOJSET OLEHUTh U JAMArHOCTUPOBATH YMEHUS
CHUHTE3MpOBaTh, AHAJIM3UPOBaTh, 0000IIaTh (QakTHUECKUI MaTepuan ¢ (OpMYIMPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAaHOBJIEHHUEM IPUYMHHO-CIEICTBEHHBIX CBS3€il; B) TBOPYECKUI
YPOBEHb IIO3BOJISIET OLEHUBaThb U JUArHOCTUPOBATb YMEHHUs, MHTErPUPOBATH 3HAHMS
pa3IUYHbBIX 00J1aCTEH, apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUS.

3) TpaauiroHHBIE TEXHOJOTHH (MH(GOPMAIMOHHBIC JIEKIHH, JJAOOPATOPHBIC 3aHATHS) — CO3AHUE
YCIIOBUHM, NMPU KOTOPHIX OOydaromuecss MOJIb3YIOTCS MPEUMYIIECTBEHHO PENpPOAYKTUBHBIMHU
METOAaMu IpU paboTe ¢ KOHCIEKTaMH, YYeOHBIMH MOCOOMSAMM, HaOIroAas 3a U3y4aeMbIMU
00BEKTaMH, BBITIOJIHSS TAOOPATOPHBIE paOOThI 110 HHCTPYKIIUH.

B uHTEepakTUBHBIX PEKUMAX 110 AUCLHUILIMHE TPOBOIATCS:
— Pemenue cuTyanMoHHBIX 32124 B IpyNnax (MpakTUYECKHe 3aHATHs ) — 4 yaca.

[Tocne uzyuenust oobeKTa UccieaoBaHusS GOPMYNIUpYETCs CUTyallMOHHAs 3ajjaya ¢ PeLIeHUEM ee
CTYJEHTaMM WHIUBUIYaJdbHO WIM B TIpylHax ¢ MDyOJUYHOW 3alUTONW pe3yabTaToB pabOThl U
OIIIOHUPOBAHUEM.

— MyJabsTuMeaniiHble 3aHATUS (TIPAaKTHYECKUE 3aHIATHSA) — 4 4acoB.

@OopMUPYIOTCS HAaBBIKM HCIOJIb30BaHUS METOJ0B MOJEIMPOBAHUS M aHAlU3a MPH PElIeHUU
KOHKPETHBIX 3a1a4. Opranusyercs Oeceia mpenoaBaresis U CTYICHTOB IS 00CYKIEHHS PE3yJIbTaToB
paboTsl, hopMyarpoBaHUs 0000IIEHNI 1 3aKOHOMEPHOCTEH.

B nponecce ocBoeHus TUCHUTIINHBI «BHOTEXHOIOTHS» UCTIOIB3YyETCs psl 00pa30BaTEIbHbIX
TEXHOJIOTHI, OCHOBHBIE LIEJH KOTOPHIX (POPMHUPOBAHNE HOBOT'O TUIIA MBIIIIEHUS y CTYJACHTOB:
PabGorarts B xoMaHe
[TpyHMMATE CaMOCTOSATEIBHBIE PELLIECHHUS
MoOunbHO nepecTpanBaThCA
CraBuTh U pemath HOBbIE podeccroHaNbHbIE 3a]a4l
CamocTosTenbHO U3y4YaTh U BHEJPATH NPOo(decCHOHANbHBIE HOBIIECTBA

YVYVYYVYYV
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HNHTepakTUBHBIE CIOCOOBI 00YUYEHUS UCTIOIB3YIOTCS M Ha JIEKIUX (3 4aca), JSKIUH MPOBOISTCS
B CIICAYIOIIUX WHTEPAKTHBHBIX ()OpMATaX: MUHH-JICKIIUH, JICKIIMH C UCIIOIH30BAHUEM MIPE3CHTAIIUN 1
MOCJICTYIOIUM OOCYKICHHUEM, a TAK)KE JICKIIMHU C 3apaHee 00BbSIBICHHBIMU OITHOKaMHU.

Bcero ayauropHbix 3aHsATHH B HHTEepakTHBHON (opme — 15 uacos (31,3 % OT ayauTOpHBIX
3aHIATHN).

12.2. @opmur opeanuzayuu camocmoamenvHoli padomol odyuarouwuxca (memol, blHOCUMbLE ONA
CAMOCHOAMENbHO20 U3VUEHUS; 6ONPOCHL  OlA CAMOKOHMPOJIA; MUNOGble 3A0aHUs 01
camonpoeepku

CamocTtosTenpHas pabdoTa CTYIEHTOB cOCTaBisieT Bcero 21 wac m BKIIOYaeT B ceOsi U3YyYCHHE
CJICIYIOIINX TEM.

1. HOJYYEHUE JIEKAPCTBEHHBIX CPEICTB HA OCHOBE KVYJbTYP KJIIETOK
PACTEHUU METOJOM BUOTEXHOJIOI'MH 1o cienyoomeMy Iiany

1. BO3MOXHOCTH pa3BUTHS HCIIOIH30BAHMS OMOTEXHOJIOTHH B TIOJyUYEHUH KYJIBTYPHI KJIETOK U TKaHEH
pacTeHUil MPH MOJIYUYCHUH JIEKApCTBEHHBIX CPEICTB

1.1 OmnpeneneHue KaLUTyCHOW KyJIbTYpbl (IOJMyY4eHHE KaJUTyca, OCOOCHHOCTH MUTATCIILHON Cpepl,
CTa/IUY TOJIy4eHUs1 OMOMACCHI, IPEUMYIIIECTBA KaJUTYCHBIX M CYCIICH3UOHHBIX KYJIbTYD)

1.2 ®akTopsl yBeTWYCHHS] HAKOIUICHHS BTOPHUYHBIX META0OJUTOB (THMTATEIbHBIC CPENbI, 3HAYCHUE
PErylaTopoB pPOCTa pPAacCTEHUN — AayKCHUHBI, IUTOKHHHUHBI, BIMSHHE MPEALNICCTBEHHHUKOB Ha POCT
KJIETOK, OINTHMH3AIMs TEXHOJOTMYECKUX TapaMeTpoB -—Ttemneparypa, pH, nepememmBanue B
CYCIIEH3HOHHBIX KYJIbTypax)

1.3 TeXHOJIOTHYECKHIA PEKUM BBIPANTMBAHUS PACTUTEIIBHBIX KIETOK. BHOpPEaKTOPHI.

2. Meroapl WMMOOWUIHM3AIMM B TEXHOJOTUH BBHIPANIMBAHUS PACTUTENBHBIX KJIETOK (YCIOBUS
MMMOOWIHM3AIlUM,  CIOCOOBI ~ MMMOOWJIM3AIlMU,  NPEUMYIIECTBA  MMMOOWIHU3AIMNH  KJIETOK,
6uoTtpancopmanus Ha npumepe Digitalis lunata)

3. buotpanchopmarus kak NEPCIEKTUBHOE HANIPABICHUE B TTOJIYYSHUH JICKAPCTBEHHBIX CPEICTB HA
OCHOBE KYJIBTYp KJIETOK PAaCTEHHII.

®opma otyeTHOCTH — Hanmcanue pedepaToB u 3amuTa ux Ha ceMuHapax. — 10 yacos

2. NPEINAPATBI HA OCHOBE XHUBBIX KYJbTYP MHUKPOOPI'AHU3MOB-
CUMBHUOHTOB (HOPMO®JIOPBI X ITPOBUOTHUKM) no cnenyromemy IU1aHy.

1. Mukpo3KOI0rus 4yenoBeka. JKOJIOTHYECKUE HUILIU

2. I[lprunHbl TMCOAKTEPHO30B B COBPEMEHHOM MUPE

3. CumOun03 yenoBeka 1 MUKPO(DIOPHI U €ro KIacCUpUKAIHS

4. HopMmanwpHas (pe3uaeHTCKas) MHKpoQuiopa >KeTyI0YHO-KHIIIEYHOTO TpaKTa W €€ 3HAYCHUE IS
3/I0pOBbsI 4elioBeKa (IIPOTHBONATOreHHAs (YHKIMS, BIUSHHE HAa YCBOCHHE JIAKTO3Bl, BIUSHHE Ha
XOJIECTEpUH, aHTUTOKCUYECKOE AeHCTBUE, BIUSHIE HA UMMYHUTET)

5. 'noroOuomnorus. ['HOTOOMOHTEI.

6. TexHonorus KyJIbTHBUPOBAaHUS KJIETOK MHUKPOOPTaHU3MOB TMpH TMOJYYEHUH IIpernapaToB
HopMo(1opoB. [Ipumenenne HOpMOQIIOPOB.

7. Metonbl MHUKPOOMOJIOTHUYECKOTO M OHOXMMHYECKOrO KOHTPOJS B IPOM3BOJACTBE IpEnaparoB

MPOOMOTHKOB.
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®dopma oTueTHOCTH — Hanucanue pedepaTtoB u 3ammTa UX Ha ceMruHapax. — 11 gacos.

CamocrosiTenbHast padoTa CTYACHTOB COCTOMT B MPOPAdOTKE JIEKIMOHHOTO MaTepHala, COCTaBICHUH
KOHCIIEKTa JICKIIMH 1O TeMaM, BBIHECEHHBIM Ha CaMOCTOSTEIbHOE HW3y4YeHHE, B IOJTrOTOBKE
MatepHuaioB pedepara u opOpMICHHH Mpe3eHTaluu K 3amute pedepara. CamocrosTenbHas padora
CTYJICHTOB peallM3yeTcsi 4Yepe3 CaMOCTOATENIbHOE M3YYeHHE TEOPETUYEeCKOro Marepuana ¢
UCIIOJIb30BAHUEM PEKOMEHAYEMBIX JIMTEPATypHBIX HCTOYHUKOB, HTEpHET - WCTOYHHKOB U
BBINIOJITHEHUE WHAWBUAYAJIBHOTO 3aJ[aHUsl MPH MOJArOTOBKE MaTepHajoB pedepata U odopmiieHHH
HPE3CHTALMH 110 33JaHHOI TeMaTHKE C UCIIOJIb30BaHUEM JIOCTYIHBIX 0a3 JaHHbIX Kadenpbl buonoruu,
oubmuoreynoro ponmga UATD HUSY MUDU.

TurnoBsle 3aaHUs I CAMOIIPOBEPKH
3anaHus Ha BLIOOP OJHOT0 WJIM HECKOJIbKHX NPABUJIbHBIX OTBETOB

B nonyuenuu xaxux sewjecme baxmepuu uspaiom 8axdCHYIO pob:
1) numoHHas kuciora 2) pubodnaBun 3) ykcyc

4) Genprii x71€0 5) cmeTana 6) 4€pHBIi XJ1€0

7) ceip 8) nmuBo 9) TBOpOT

Kaxue gpepmenmol neobxooumul 0151 KoHcmpyuposanus pekomournanmuwix JJTHK:
1) pecrpuxrassl 2) JJHK-nurasst
3) uHBepTa3bl 4) TUAPOKCHIIA3HI

Kaxas uz nepeuucnennvix mexnono2utl s1615emcs OCHOBOL 2eHeMUYECKOU UHICEHEPUL:
1) coznanue pekomOuHanTHbIX JJHK

2) Beigenenue JJHK u3 oprannzmon

3) pacmeruienue JIHK na ¢parmenTs

4) BbIAENIEHUE XPOMOCOM

5) mosty4eHue mia3Mug

llepsas pexomounanmuasn /[HK 6vina nonyuena 6
1) 1956 1.2) 1972 1. 3) 1983 1. 4) 2002 .

Ilepsyro pexomounanmuyro JJHK nonyuun
1) IT. bepr 2) 1. Yotcon 3) ®. Canxep 4) ®. Mumep

DopmanbHOl 0amotl POHCOEHUsL 2EHHOU UHIHCEHEPUU CYUMAIom
1) 19551.2) 1932 1. 3) 1972 1. 4) 2000 .

Axmuenoe paseumue mexHoiocuu KAemouHou UHIICEHEpUU npuxodumc;z HAa
1) 30-e romsi 20 B. 2) 50-¢ roast 20 B. 3) 70-¢ roas! 20 B. 4) koHerr 19 Beka.

K eexmopam, ucnonvzyemvim 0ns koncmpyupoganus pekomounanmuvix JJHK, omnocamcs:
1) mtazmuaet 2) 6akrepun 3) BUPYCHI 4) APOXIKHU 5) JTUTa3bI

12.3. Kpamkuii mepmunonozuueckuil cio6apo

In Vitro — BeIpalMBaHuEe PaCTUTEILHBIX O0BEKTOB «B CTEKiIe» (MpoOupkKe, Koade, GuopeakTope) Ha
MCKYCCTBEHHBIX MUTATEIbHBIX CPENIaX, B ACENTUYECKUX YCIOBHSIX.

TOTUOTEHTHOCTL — CBOMCTBO COMATHYECKUX KIIETOK MOJHOCTEIO pCaIn30BaTh T€HETHYECKUNI
MOTEHIINAN [IeTIOTO OPraHUu3Ma.
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OMHUIIOTEHTHOCTb SIIEP — COXPAaHEHUE AAPaMU COMaTUUECKUX KJIETOK pacTEHUI BceX MOTEHIUM sapa
3UTOTHI, TO €CTh COXPAHEHHE BCEH TeHETUUECKOW HH(POPMAIIUH.

KynpTypa TkaHell in vitro — BbIpalliBaHHE B JUIMTEIBHOM MEPECajOuHON KyIbType TKaHEw,
BO3HUKIINX IyTeM MHpojudepanu KIETOK W30JIMPOBAHHBIX CETMEHTOB PA3HBIX OPraHOB MJIM CaMHX
OpraHOB PACTECHU.

KynpTypa oprasoB in vitro — acenTu4eckoe BbIpPALIMBAHUE HAa MUCKYCCTBEHHOW IMUTATENBbHOM cpele B
HepecajiouHoM PEeKUME H30JMPOBAHHBIX KOpPHEH, CTEOJEBBIX areKcoB, HE3pENbIX 4YacTel IBETKa,
HE3pEJIbIX MI0J0B.

KynbpTypa kopHeil in vitro — acenTU4eckoe BbIpallliBaHHE HAa MCKYCCTBEHHOW NUTATEIbHOH cpeze B
[epPEecagoOuHOM PEXXUME U30JIMPOBAHHBIX KOPHEH.

KynpTypa MepucreM in vitro — acenTHMYECKOe BbIpallliBaHUE HAa MCKYCCTBEHHOW IMUTATENBbHOM cpene
U30JIMPOBAHHOTO areKca WIM Ma3ylIHOM MOYKW rmobera KOHyca HapacTaHWsA C OJHUM WIHA JBYMs
JIMCTOBBIMH NPUMOPIUSAMHU.

KyneTypa cycrnieH3nMoHHas WM KyJIbTypa KJIETOK in Vitro — acenTU4YecKoe BBIPAIIUBAHHUE OTIIEIBbHBIX
KJIETOK WJIM MX HEOOJBIINX IPYIII BO B3BEIIEHHOM COCTOSIHUM B HJIKOH MUTATEIbHOM cperie.
KynbTypa 3urornyeckux 3apofplliell in Vitro — acenTHYecKoe BhIpAIlMBaHUE HAa HCKYCCTBEHHOMN
IIUTATEJIBHOM CPE/Ie HE3PEIIBIX UM 3PEIIbIX U30JMPOBAHHBIX 3aPOBIILIEH.

Arekc — BepxylIeuHas 4yacTb cTe0Jis WIN KOPHSI.

Mepucrema — o6pazoBaTenbHasi TKAHb C MEJIKUMH, aKTUBHO AEIISAIUMUCS KICTKaMH.

AnuKajbHOE TOMUHHPOBaHHE — SIBJIEHUE TOJABJICHUS pocTa OOKOBBIX MOYEK Mo0era B MPUCYTCTBUU
TEPMHUHAJIBHOM ITOYKH.

AJZIBEHTUBHBIE IOYKM — I[IOYKH, BO3HMKIIME U3 TKAaHEW M KIETOK pacTeHHs, OOBIYHO HX HE
00pa3yromux.

@UTOropMOHbI — (TOPMOHBI PACTEHU) — OMONUTUYECKH AKTUBHBIE COCAMHEHHs, 0Opasyrolluecs B
pacTUTEHHAX B  MajblX  KOJMYECTBAX, BbI3BbIBAIOIIME  CHEHM(UUYECKHI  pOCTOBOM WU
dbopMooOpazoBarenbHbI 3P HEKT.

Aykcunbsl — ¢Quroropmonst (UYK, HVYK, 2,4-J1), akTuBU3UpYIOIIHE POCT cTeONeld U KOpHEH,
CTUMYJIMpYIOLIHE 00pa30BaHNe KOPHEN y IPOPOCTKOB.

[luroknHuHBl — ¢uTOropMoHsl (KuHETHH, 6-BAIl), aKTUBM3MpYIOLIME pPAa3BUTHE MEPUCTEM,
CTUMYJIMPYIOLIIE 00pa30BaHNE IOYEK.

I'n66epemnubl — ¢durtoropmonsl (I'K u ap.), akTuBu3upyromue pocT cTebseil, BbI3bIBAIOIINE
IpopacTaHue CEMsIH.

KnonanbHOe MHKPOpa3MHOKEHHE WJIM MMKPOKJIOHAJIbHOE pa3MHOXKEHHME — IOJydeHue in Vitro

HETIOJIOBBIM ITyTEM pacTeHUH, TEeHETWYECKH WJICHTHYHBIX HCXOJHOMY (METOJ BEreTaTHBHOTO
Pa3sMHOXKEHUs PaCTEeHUH B KYJIbTYpE in Vitro).

OKcIiaHT (parMeHT TKaH! WM OpraHa, MHKYOMpPyeMbIi Ha MMUTATeIbHON Cpe/ie CaMOCTOSATENBHO HITH
UCTIOJIb3YEMbIH /711 TTOJTy4eHHs! IEPBUYHOTO KaJlTyca.

[Tpommdepanus — HOBOOOpa3oBaHME KIETOK M TKaHEH IyTeM pa3MHOKEHUS YK€ CYIIeCTBYIOIINX.
Henubdepenimanus —  Hepexoa  CNEUUAIUM3UPOBAHHBIX  KJIETOK K  Hpoiaudupanuu U
HEOPraHN30BaHHOMY KaJUTYCHOMY POCTY (yTpaTa KJIETKaMH CIECIIHATH3aINN ).

Penuddepenunanus — mepexon  CHEUUATU3UPOBAHHBIX  KJIETOK M3  OAHOTO  COCTOSIHUS
T GEepeHITMPOBKH B IPYToe ¢ MPEANISCTBYIOMIUMH JICJICHASIMH HITH HETTOCPEICTBEHHO.
Huddepenumanuss — KOMIUIEKC TMPOLECCOB, MPUBOMSIIMX K Ppa3IMuUsIM MEXAY KIETKaMH.
JuddepeHnmpoBKa — COCTOSIHUE CHEIHATH3AINN KIETOK, OTINYAIOIIEee UX OT APYTHX.

Mopdorenes in vitro — mporecc GopmMoodpa3zoBaHus, TO €CTh 3ATO0KECHHSI, POCTA U Pa3BUTHS KIETOK
(uuTorenes), TkaHel (TUCTOreHe3) U OpraHOB (OPraHOTreHEe3) B KyJIbTYpe KJIETOK U TKaHel in vitro.
Pu3sorenes — mporiecc 3ai0keHusi, pocTa U pa3BUTUS KOPHEH.

Pereneparust — BocCTaHOBJICHHE TIETIOCTHOTO OPTaHU3Ma M3 KIIETKH, TKaHHU, OpraHa.

DOMOpHOUIOTeHe3 — MPoIecC 00pa30BaHUs 3aPOBIIIETIONOOHBIX CTPYKTYpP (3IMOPHOHIOB) HEMOIOBBIM
IyTeM B KYJIbType TKaHEW U KJIETOK in Vitro.

Kannyc — rpynna nenud¢depeHIMpoBaHHBIX KIETOK, BO3HUKIIMX In VIVO WM In Vitro myTem
HEOPraHM30BaHHOW PO EepaIim.

KyneTypa kajmutycoB in vitro — BblpallliBaHUE B JUIMTENIHOW IepecaJoyHON KyJIbType KaJulyCoOB,
BO3HUKILIUX MyTeM JeAuddepeHunanuu 1 npoaudepannn KIeToK, TKaHeld, OpraHoB pacTeHUH.
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KynbTypa «IpuBBIKIINX» TKaHEW — BBIPAIIMBAHHME TKaHEW, BOSHUKIINX MyTeM peauddepeHnranum
WM MYyTalliu KJIETOK HOPMAaJIbHBIX KaJUTyCHBIX TKaHEH, U CIIOCOOHBIX pacTH Ha MHUTATEIbHBIX Cpenax
0e3 TOPMOHOB.

TpaHCIUIAaHT — YacTh KAaJUIyCHOM TKaHU, UCIOJIb3yeMasi IJIsl [IEPEHOCA HAa CBEXKYIO IUTATEIIBHYIO CPENy.
WMHOKYIIOM — 4acTh KJIETOYHOM CYCIIEH3MH, UCIIOJIb3yeMas JUIsl IEPEHOCa HA CBEXYIO IUTATEIbHYIO
cpeny.

CyOKynpTUBHPOBAHHUE — IIPOLIECC MEPEHOCA TPAHCIUIAHTA WJIM MHOKYJIIOMA B KYJIbTYpaJbHBIA COCY[
Ha CBEXKYIO [TUTATEIbHYIO CPENy.

[y BeIpalMBaHus — NEPUO OT OMEIIECHUSI KJIETOYHOTO HHOKYJIFOMA MM KaJUTyCHOT'O TPaHCIUIAHTa
Ha MMUTATEIBHYIO CPEAY 10 MOCIEAYIOIIEro CyOKyIbTHBUPOBAHUSI.

PocToBoil 1uKI — poOCT NONYISUMM KIETOK B LHUKJIE MEPUOJUYECKOIO BbIpalllMBaHUsA,
XapaKTEPU3YIOIUICI CUTMOUAATIBHOM (S-00pa3HOil) KPUBOK.

®da3pl  POCTOBOTO  IMKJIA: JlaTeHTHas  (nar-¢asza), OSKCHoHeHIManbHas  (Jor-gasa, ¢daza
JOTapu(pMHUECKOTO POCTA), 3aMEUICHUS pOCTa, CTAI[IOHAPHAS, IETPaIallHH.

[lItaMM — KynbTypa, BO3HHUKILIAS TOCIE MEPBOTr0 CYOKYIbTUBHUPOBAHUSA, M COCTOALIAS M3 MHOTHX
KJIETOYHBIX JINHUHM, BO3HUKIIMX U3 KJIETOK IIEPBUYHOIO Kajulyca.

JluHuag — KynpTypa, BO3HHMKINAS M3 ILITaMMa IYyTEM CEJIEKIMH WIM KIOHUPOBAHMS, HMEIOIIas
MapKEepHbIE MPU3HAKH.

Ki10H — KynbTypa, BOZHUKIIAS U3 OJHOM KIIETKHU.

Knerounas cenexius in vitro — METOJT BBIJICIICHUS] MyTaHTHBIX KJIETOK U COMAKJIOHAIBHBIX BapUaIHid C
MIOMOILIBIO CEJIEKTUBHBIX YCIOBHIA.

ComakIIoHaTIbHBIE BapHUallui ¥ BapUAHTHI — (PEHOTHUITMYECKOE BBIPAKEHUE HETIOCTOSIHCTBA SIEPHOTO U
OpraHEeJUIbHBIX IUTOILIA3MAaTUYECKUX TE€HOMOB KYJIbTUBHPYEMBIX KIETOK. OT HCTUHHBIX TE€HHBIX
MyTaluil  OTJIMYAIOTCA OOJbIINEH YacTOTOW BO3HMKHOBEHHUS U KOMIUIEKCHOCTBIO HW3MEHEHHI
(M3MEHEeHHs B CTPYKTYpE T€HOB, XpOMOCOM, T€HOMOB).

OnureHeTHYECKUe Bapuauy — (PEHOTUIIHUYECKOE BhIpaxkeHue auddepeHnnanbHoi aKTHBHOCTH T€HOB.
Ot MyTanuii ¥ COMAaKJIOHAJIbHBIX BapHallMil OTIMYAKOTCS TEM, YTO HE COXPAHSAIOTCS B LUKIIE KIIETKa-
pacTeHHe-KIIeTKa.

Comatnueckast (mapacekcyalibHasi) THOpUIu3alus — crnocod co3AaHus THOPHUIHBIX KIETOYHBIX JTMHUN
Y COMATUYECKUX THOPUJIOB paCTEHUI IyTeM FeHETUYECKON peKOMOMHAIIMM XPOMOCOM U T€HOB s/pa U
OpraHesl BHE CEKCYaJIbHOTO LIMKJIA, HAIPUMEP MYTEM CIUSHUS U30JIMPOBAHHBIX NMPOTOIJIACTOB.
W30nupoBaHHBIA MPOTOIUIACT — PACTUTENbHAS KIIETKA, JIMIIEHHAs] KJIETOYHOW CTEHKH C IMOMOUIBIO
(bepMEHTATUBHOTO HJIM MEXaHUYECKOTO pa3pylICHUS.

[MuTonnact — orpaHMYEHHBIM MEMOpPaHON YYacTOK LMTOIUIA3MbI, BOSHUKIIMHM MpH (QparMeHTaluu
M30JIMPOBAaHHOIO MTPOTOILIACTA.

CyOmpoTorniacT — W30JUPOBAHHBIM MPOTOIUIACT, MOTEPSBIIMNA YaCTh ITUTOILIA3MBI, COXPAHHUBIIHI
A1pO.

CnusiHue W30JIMPOBAHHBIX MPOTOIUIACTOB — (OpPMHpPOBAHME OJHOW KIETKM W3 JBYX M Ooiee
00bEeTMHEHHEM MX ITOBEPXHOCTHBIX MEMOpaH.

KynbTypa n3011MpoBaHHBIX IPOTOIJIACTOB — BhIPAIIMBAHHUE KJIETOK, JIMIIEHHBIX CTEHOK, B )KMJIKON WIIN
Ha arapu3oBaHHON Cpele, CoAepXKallledl B KayeCTBE JOMOJIHUTEIBHOTO KOMIIOHEHTA OCMOTHYECKU
aKTHMBHOE BEIIECTBO (CTAOWIM3aTOp) B ONTHUMAJIBHOM IS JAaHHOTO BHJA KOHIEHTpauuu. [Ipu
pereHepannuy CTeHOK U30JIMPOBAaHHBIE MPOTOILIACTHI MPEBPALIAIOTCS B KYJIBTYPY KIIETOK.
ComaTtnueckuii rubpujy — pacTeHue, TOJYyYEeHHOE IyTeM THOpUAN3alUuu  H30JMPOBAHHBIX
IIPOTOIIACTOB.

[Mubpun — pacreHue, MOJYyYEHHOE MPHU CIAUSHUM H30JIMPOBAHHOIO IMPOTOIUIACTA C LUTOIIACTOM,
MPOTOIJIACTOM C MHAKTUBUPOBAHHBIM SIIPOM WJIM C SHYKJIEUPOBAHHBIM MPOTOILIACTOM.

Kapuotumn — Habop XpoMOCoM, XapaKTEpHBIX JIJIsl TaHHOTO BHU/A.

MoHomnon — sApo, KIETKa, OpPraHu3M, XapaKTEPU3YIOLIUECS OCHOBHBIM YHC-JIOM XpPOMOCOM B
MTOJIMTUIOUHOU cepuu (CUMBOIT X).

[ammoun — sApO, KIETKH, OPTaHM3M, XapaKTepuUsyIolecs HabopoM XpOMOCOM, MPEACTaBISIONIAM
MOJIOBUHY TTOJTHOTO Ha0Opa, CBOMCTBEHHOTO BUIY (CMMBOI n).

Jumuionn — sApo, KIETKH, OPraHu3M, XapaKTepU3YIOIIHecs ABOWHBIM HaObOpPOM TOMOJOTHYHBIX
XPOMOCOM, MPEACTABIEHHBIM YHCIIOM, XapaKTEPHBIM JUIsl JTAHHOTO BHUJIA (CUMBOJ 21n).
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[IceBnomumons — siApo, KJIETKU, OpPraHu3M, XapaKTEpU3YIOIUECs UIUIOUAHBIM YHCIOM XPOMOCOM,
OTJIMYAIOIIHECS OT 3UTOT JAHHOI'O BU/IA [10 KAPUOTHUITY.

[Tonmunons — sApO, KIETKH, OPraHU3M, XapaKTEpU3YIOLIUECS YMHOKEHHBIM OCHOBHBIM YHCJIOM
xpomocoM (cumBout 3X, 4X u T.11.).

Oymuiona — siApo, KIETKU, OPraHu3M € YUCIOM XPOMOCOM, KPAaTHBIM X.

AHeyIions — spo, KJIETKH, OPTaHU3M C YUCIOM XPOMOCOM, OTKJIOHSIOIIMMCS OT X M OT 4YHCEd,
KpaTHBIX X.

MyTtanuusi — U3MEHEHUs B TEHETHUYECKOM Marepuaiie kieTok mnyreM mnepectporku JIHK sgep u
OpraHeil, U3MEHEHUH B CTPYKTYPE XPOMOCOM WJIM YPOBHE IIJIOMIHOCTH OpraHU3Ma.

PenieccuB — reH mim reHeTUYECKH OOYCIOBJICHHBINA MPU3HAK, MPOSBISIFOIIUICS B TUTUIOMTHON KIIETKE
WM OpraHu3Me IpU yCIOBUH, Koria 002 Habopa XpOMOCOM HECYT JaHHbBIE TE€HBI.

JIOMUHAHT — r'eH, MPOSBISIONIMNACS KaK MPU3HAK MPU YCIOBUHU, KOTJIa TOMOJIOTHYHBIE HA0OPHI HUMEIOT
pa3HbIE TCHBI.

[Iporpammy cocTaBui:

JI.H. Komapoga, 1.6.H., npod.

Pentensenrt:

H.b. Dnmrretin, npodeccop, A.papm.H., TOLECHT
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