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1. Ilesiu OCBOEHUSA TMCIUTIIUHBI

Henssmu  ocBoeHuss aucHUIUIMHEL «OCHOBBI OHOMHKEHEPHMH M OHMOTEXHOJIOTHH»
ABJISIIOTCS: O3HAKOMJICHHE CTYZEHTOB C OCHOBHBIMH HAIpPaBICHUSMHU COBPEMEHHON MHKEHEPUU
KHUBBIX CUCTEM U OMOTEXHOJIOTUH, IEPCIIEKTUBAMH UX Pa3BUTHS U IPUMEHEHUSI.

2. MecTo AMCHHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

JucuurimHa

«OCHOBBI

OMOMHKEHepHH H

OHMOTEXHOJIOT I OTHOCHUTCA K

obsi3aTrenpHOM yactu brioka 1. Ona 0Ga3upyercs Ha 3HAHUAX, MOJYYCHHBIX CTYACHTAMH TpHU

N3YUCHUHU OUCHUILINH GI/IOXI/IMI/I}I,

BUPYCOJIOTHUS,

MOJICKYJISIpHAsE OWOJIOTHsI, TeHETUKA, MHKPOOHOJIOTHS U
¢dusnonorusi pacTeHWi. 3HAHWA W HABBIKH, WOJYYCHHBIC IPH W3YYCHUU

JUCHUITIIMHBI HCOGXOI[I/IMLI JJI TIPOXOKACHU A HpGI[IIPIHJIOMHOfI IMPAKTUKH, B TOM YUCJIC HAYYHO-

HUCCIIEI0BATENbCKOMN

paboTHI,

MPOJIOJDKEHHST OOyYEeHHE B Marucrparype [0 HaIpaBJIeHHIO

«buomnorus», a TakkKe B HAYYHOH U IPOPeCCHOHATILHOMN e TeTbHOCTH.

3. Ilmanmpyembie

pe3yJIbTaThl

o0yueHust

mnmo AUCHHUIIJIMHE, COOTHECCHHbIC C

IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHON MPOrpaMMbl

IIponecc n3yueHus AUCUUILIMHBI HAIIPaBJIeH Ha (JOPMUPOBAHKE CIEAYIOLIUX IEMEHTOB
komrnereHmid B coorBercTBrr ¢ ®I'OC BO, OOIT BO u npuoGpereHus CIeAyIOMMUX 3HAHHM,
YMEHUH, HaBbIKOB U (WMJIM) OIBITA AEATEIbHOCTH:

dopMmupyemas HNuaukartop Ilepeuennb
KOMIIeTeHIUSsI AOCTH/KEHHUS IVIAHMPYEeMBbIX Pe3yJIbTATOB 00y4YeHH s
(koa u KOMIIETeHIINH
¢popmysimpoBka) | (xox M GopMYJIHPOBKA)

Oo0menpogeccuoHaATbHbIE KOMIIETEHIIUU

OIIK-5 Cnocoben
MPUMCHSTh
COBPEMECHHBIC
MpeACTaBICHUS 00
OCHOBax
OHMOTEXHOJIOTHYECK
ux u
OMOMEIUITNHCKAX
MIPOU3BOJICTB,
TeHHOM
WH)XCHEPUH,
HaHOOHOTEXHOJIOTH
U, MOIICKYJISIPHOTO
MOJICTTUPOBAHUS

OIIK-5.1 3naer:

- TIPUHIIATIBI
COBPEMEHHOMN
OMOTEXHOJIOTHH, TIPUEMBI
T€HETUYECKOM
WHXEHEPHUH, OCHOBBI
HAaHOOMOTEXHOJIOTHH,
MOJICKYJISIPHOTO
MOJEIIUPOBAHUS.

3HaTh:

- MPUHIHUIBI COBPEMEHHOW OMOTEXHOJIOTHH,
HpI/IeMLI FGHCTH‘-ICCKOﬁ I/IH)KeHepI/II/I, OCHOBBI
MOJICKYJISIPHOTO MOJICITMPOBAHUS.

OIIK-5.2 Ymeer:

- OLIEHUBATH U
MIPOTHO3UPOBATH
NEPCICKTUBHOCTD
00BEKTOB CBOCH
npodeccuoHaIbHON
JCATCIIBHOCTHU OJIA
OHMOTEXHOJIOTHYECKHX
MIPOU3BO/ICTB.

YMmerh:
- OLICHUBATh u IIPOTHO3UPOBATH
HepCHCKTI/IBHOCTB HUCIIOJIB30BaHUA

Ppa3jINIHbIX OMOJIOTHYECKUX OOBEKTOB JIA
OHMOTEXHOJIOTHYCCKUX IMPOU3BOACTB.

OIIK-5.3 Bnaneer:

- IpUEMaMH OTIpEICITICHUS
OHMOJIOTHYECKOM
0€30MaCHOCTH IPOAYKIIMH

Baagern:

- METOJaMU MOJEKYJISIPHO-TEHETHYECKOTO,
OMOXMMHUYECKOTO W MHUKPOOHUOIIOTHYECKOTO
aHanmu3za  OMOJIOTMYECKOM  0e30ImacHOCTH




OMOTEXHOJIOTHYECKUX |
OMOMEIUITNHCKAX
MIPOU3BO/ICTB.

MPOAYKIIH OMOTEXHOJIOTHYECKUX u
OMOMEIUIIMHCKUX TPOU3BOJICTB.

OIIK-7 Cnocoben
PUMEHSTh
COBpPEMEHHBIC
uH(GOPMAIMOHHO-
KOMMYHHUKAI[HOHHBI
€ TEXHOJOTHU ISt
pemeHus
CTaHIAPTHBIX
npohecCHOHATBHBI
X 3ala4 C y4eToM
TpeOoBaHUit
nH()OPMAITMOHHON
0e30macHOCTH

OIIK-7.1 3naer:

- MPUHITUTIBI aHATHA3A
nH(pOpMaIuu, OCHOBHBIC
CIPaBOYHBIC CHCTEMBI,
npodeccuoHaIbHBIEC Oa3bl
JTAHHBIX, TPeOOBAHUS
uHGOPMaIMOHHON
0€30IaCHOCTH.

3HaTh:

- IPUHIIMITBI AHATHM3a HAYYHOU MH(OPMAIIUH,
MTO3BOJISIOIINE TIOTy4aTh HEOOXOIUMYIO
uH(OpPMAIIHIO U3 HHTEPHET-PECYPCOB U Oa3
JAHHBIX, TPOBOANTH aHAIH3 M 0000IICHNE
MOJTYYEeHHON HH(POPMAITIH.

OIIK-7.2 Ymeer:

- HCTIOJIb30BAaTh
COBPEMECHHBIC
UH(POPMALIMOHHBIE
TEXHOJIOTHH IS
CaMOpa3BHUTHSA U
npodeccuoHaIbHON
JEeSITEIbHOCTH U JeJI0BOTO
oO011eHus.

YMmeTh:

- HCIIOIL30BaTh COBPEMEHHBIC
HHq)OpMaHI/IOHHI)IG TCXHOJIOTUHN 1A
CaMOpPa3BUTHUSA n npodeCCuOHATBHON

JIEITEIBHOCTH U JIEJIOBOIO OOIIECHUS;

- TIIOJIb30BAaTbCd HAYYHBIMHU ITOUCKOBBIMU
CHUCTCMaMU.

OIIK-7.3 Bnaneer:

- KyJIbTYypOil
6ubnuorpaduyeckux
HUCCIENOBaHUN U
dbopmupoBaHus
oubnorpaduaeckux
CIIHCKOB.

Baapnern:

- HaBBIKAMHU HAlMCaHUS HAYYHBIX TEKCTOB M
cocTaBieHUs] OMOIMOrpaUUECKux CHUCKOB
10 pa3pabaTbIBaeMOi TeMe.




4. O0beM, CTPYKTYpPA U cO/iepKaHMe T CHUILTHHbBI

OO01mast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBISEeT 3 3a4eTHRIX equHuIbl, 108 akan. yaca.

Ne Tembl (pa3aenbl) Buapl yueOHbIX 3aHATHH, DopMBbI TEKYLIET0
n/n AUCHUIIJIUMHDBI, BRJIIOYasdA CAMOCTOATEC/IbHYIO KOHTPOJHA yCII€BA€MOCTH
HX cofepiKaHue paboTy CTY/IEHTOB,
= U UX TPYAOEMKOCTH DopmMa NPOMEKYTOYHOU
g (B akajieMUYeCKHUX Yacax) arTecTanuu
é (no cemecmpam)
Dopmer 30 u J1IOT
(npu nanuyuu)
KonTakTHasi padora
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1 |HUcropus, npeamer u @pOHTAIBHBIN OIIPOC
OCHOBHBIE HAMPABJICHUS
COBPEMEHHOM
OMOTEXHOJIOTHH. 7 )

IIpeumyiecrsa
OMOTEXHOJIOTHICCKOTO
npousBozcTsa. lIpaBoBas
0a3a OMOTEXHOJIOTH.

2 |['enernueckas @poHTAIBHBINA ONIPOC
uHxeHepus. cropus. Samanus It
MeToI0JIOTHYeCKHe CaMOCTOSTEIbHOM
OCHOBBI. Y CIIEXU U 7 2 3 paboThl
MEPCIIEKTUBBI
TeHETHYECKOM
VHXCHEPUH.

3 |Tpancrenos3. Metojbl @poHTaIBHBINA ONIPOC
[IEpEHOCA TEHOB B KIETKY. | - | , ) ) 3amaHus st
PenaktupoBanue reHoma. CaMOCTOSITEIILHON
MOHHUTOPUHT TPAHCTEHOB. paboThI

4 |KnerouHast UH)KEHEpUs @pOHTaIBHBIHN OIPOC
JKUBOTHBIX. 3aganus Ui
MeTon0JI0rTnYeCKUe 7 2 3 3 CaMOCTOSTEILHOU
ocHOBBI. [IpakTHueckoe paboThI
3HAYEHUE U MEPCTICKTUBBI.

S5 |AmMmyHHas @poHTaIBHBIN ONIPOC
OMOTCXHOJIOT . 3amaHus ais
MOHOKJIOHAJIbHEIE 7 2 3 CaMOCTOSATEIILHOU
aHTHUTEIIA H UX paboThI
MIPUMEHEHUE.

6 |benkoBas nHXeHEpUS. @poHTAIBHBIN OIIPOC
Hamnpasnenus 712 |3 3 3amanus s
HCCIIeIOBAHUI B OCIIKOBOM CaMOCTOSITEIbHOM




WUHXECHEPUHU. paboThI
7 |HnxenepHas @poHTAIBHBIN OIIPOC
SH3UMOJIOTHS, 5 |9 3 KonTponbHas padora
UMMOOUITN30BaHHbBIC o TeMam S5-7
(bepMEHTHI.
8 |OCHOBHBIE HaIlpaBJIECHUS
IIPOMBILUICHHON 1 2 Tecr
MHUKPOOHOJIOTHH.
Tect mng
6 mom uucne ¢ 30 u JJOT 0,5 2 camonposepku Nel B
IJVK 6 LMSMoodle
9 |IIpou3BOACTBO MPOIYKTOB
MUTaHMs, KOPMOBOIO U
MHIIEBOTO OeJIKa,
npernapaToB st O0pPbOBI ¢ 2 |3 2 | ®poHTaJIBHBII onpoc
HaCEKOMBIMU U
BpEAUTEISIMH,
Oroya00peHU.
10 |buoreorexHONOTHA.
buopemenuanus.
buoronmso, 2 1 4 2 | ®poHTaJIBHBII onpoc
[TepepaboTka 0TXOI0B
IPOM3BOJICTBA U
noTpedyeHusl.
I |buocencoper. 2 2 | ®poHTaNBHBINA OIIPOC
buonospexacHus.
12 |CoBpemeHnHas
OMOTEXHOJIOTHSI PACTCHUH, 2 |3 2 | dpontanbHbi onpoc
KaK HayKa U OTpacib
IIPOU3BOJICTBA
13 |KynpTuBUpOBaHHE
pPacTUTEIBHOIO MaTEpHalla 212 2 | ®poHTaJIBHBII OnIpOC
in vitro
14 (MonexynsipHble U
KJIETOUHbIE TEXHOJIOTUH 2 |2 2 | KoutponbHas pabora
VHXEHEPUU PACTCHUI
15 |[IIpomykTsl
OMOTEXHOJIOTHH PACTCHUM 1 2 | ®poHTaNBHBINA OIIPOC
U MX MCIIOJIb30BaHHE
3auer
IIpn noaroroBke x
8 03 | 3,7 3adery: Tect ans
CaMOIIPOBEPKH 10
pe3yJabTaTaM OCBOCHUS
JUCIUIIMHBI
6 mom wucie ¢ 30 u JJOT 2 Tect g
CaMOIIPOBEPKH 10
pe3yJbTaTaM OCBOCHUS
JUCIIUTIAHBI
OVK 6 LMSMoodle
Bcero 28 | 28 8 | 0,3 (43,7




4.1 Uudopmanms o peanusanuy JHCHUIUINHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaesax IMCHUIIMHBI U BHAAX Y4eOHbIX 3aHATHH,
peaniu3yeMbIX B (popMe NPAKTHYECKOH MOATOTOBKH

n/n

Tembl (pa3aenbl)
JAUCUHUILIMHBI,

HX CoJAepiKaHue

Cemectp

Buasbl yueOHbIX 3aHATHH,

BRJIIOYAasA CAMOCTOATEC/IbHYIO

padoTy CTY1€HTOB,
U UX TPY/10eMKOCTh

(B akajieMUYeCKHUX Yacax)

KonTakTHast padora

JIEKLIUHA

CaMOCTOATCJIbHAA

MPaKTHYECKHE
nabopaTopHbIe
KOHCYJIbTAI[HH

aTTEeCTAIlMOHHbIE

HCIBITAaHHS

pabota

MecTo npoBeaeHus
3aHATHI

B (hopMe npakTHYeCKOil
MOJATrOTOBKH

Ucrtopus, npenmet u
OCHOBHBIE HAINpPaBIICHUS
COBPEMEHHOM
OMOTEXHOJIOTHHU.
[Ipenmymiectna
OMOTEXHOJIOTHYCCKOTO
npousBoAcTBa. lIpaBoBas
0a3a OMOTEXHOJIOTHIA.

I'emeTnmueckas
uHxeHepus. Mcropus.
MeTon0JI0rnYecKue
OCHOBBI. Y CIEXU U
MEePCIIEKTUBBI
reHEeTUYECKOM
VH)XCHEPHH.

dakynbTeT OMOTIOTH
u 3koJioruu Apl'Y

Tpancrenos. Metonbl

MepeHoca reHOB B KIIETKY.

PenaktupoBanue resoma.

MOHUTOPHUHT TPAHCTEHOB.

dakynbTeT OnoIorN
u 3kosioruu Apl'Y

Knerounas unxenepus
KUBOTHBIX.
Merononoruueckue
OoCHOBBI. [IpakTnyeckoe

SHAYCHUC U IICPCIICKTHUBLI.

dakynbTeT OnoIorn
u 3kosioruu Apl'Y

NmmynHas
OHMOTEXHOJIOTHS.
MoHOKJIOHaIEHEIS
aHTHUTEIIA U UX
MIpUMEHEHHE.

dakynbTeT OMOTIOTH
u 3koJioruu Apl'Y

benkoBas nuHxeHepus.
Hampasnenus

®dakynbTeT OUOIOTH
u akoJioruu Apl'Y




HCCIIEIOBAHUH B
OEJIKOBOM MH)KCHEPHH.

WNuxenepnas ®daxynpTeT OnoJIOTH
SH3UMOJIOT U, u skonoruu Apl'yY
MMMOOUITN30BaHHbIE
(hepMEHTHI.

OcHoOBHbBIE HaNPaBJIECHUS
8 |[MpOMBILLIEHHOU
MUKPOOHOJIOTHH.

[Tpou3BOACTBO MPOIYKTOB ®daxkynpTeT OUoNoTH
[IATAHUSA, KOPMOBOTI'O U n skonoruu Apl'yY

MHIIEBOTO OeJIKa,
9 |mpemapaToB ISt 0OPHOBI C 3
HACEKOMBIMU U
BPEIUTEIISIMH,

OMoya00peHUI.

buoreorexHnomnorus. ®dakynbTeT OMOIOTH
buopemenuanus. u akosioruu Apl'Y
10 buoronnugo. 4
[TepepaboTka 0TX0/10B
MPOU3BOJICTBA U

OTpeOJICHUSI.

buocencopsl.

11
buonospexacHus.

CoBpemeHHas dakynbTeT OMOTIOTH
12 OMOTEXHOJIOTUS 3 u skonoruu Apl'y
pacTeHui, KaKk HayKa 1

O0Tpacyib IPpOU3BOJACTBA

KyneruBupoBanue dakynbTeT OMOTIOTH
13 |pactuTenbHOTO 2 u sKonoruu SApl'y
MaTepualia in Vitro

MonekynspHble U daxyneTeT OUoIOTH
14 |kneTo4YHBIE TEXHOJOTUU 2 u 3koJsioruu Apl'Y
UH)XEHEPUU PACTCHUI

[IponyxThl
15 |buoTexHonoruu pacTeHui
U MX MCIIOJIb30BaHHE

Hroro 28

Coneprxanue pa3nenoB AUCITUTUTHHBI:

Tema 1. MWcropusi, npeaMer M OCHOBHbIe HANPABJEHHS COBpPEeMEHHOM
omorexHnoJsiornu. IlpenmmymecrBa OmorexHosiormyeckoro mpoussoacrsa. IlpaBosasi 0aza
0MOTEeXHOJIOTuil.

buorexnonorusa. Ilpeamer. Ilenm wu 3agaum  OuorexHonoruu IlpeumymiectBa
OMOTEXHOJOTHYECKUX TmporeccoB. Mcropusi OumorexHonoruu. (OCHOBHBIE HaINpPaBICHHS
COBPEMEHHOM OMOTEXHOJIOTMH. MPOMBIIUIEHHAs MUKPOOMOJIOTHS, MHKEHEpHAsi SH3UMOJIOTUS U
OenkoBas WHXKEHEpUs, MPUKIAAHAsI TEHETHYeCKas WHXEHEepUs, KIETOYHAs WHXKEHepus
KUBOTHBIX M PACTEHHH, MpPUKIaJHAs BUPYCOJIOTHS, TEXHOJIOTMYecKass OMOIHEepreTuka u Jp.
buorexHonorun s yenoBeka. JlocTHKeHNsT OMOTEXHOJIOTHH. 3aKOHOAATeNbCcTBO PD B cdepe
OMOTEXHOIOTHil.




Tema 2. I'eneTnueckasi unxkeHepusi. Ucropusi. Meromgosorudyeckue OCHOBBI. Y ClleXu
U NEPCNEeKTUBbI NTeHETHYECKON HHIKEHEePHUH.

Bsenenue.

[Ipenmer, 3amaun U MEPCIEKTUBBI Pa3BUTUSl T'€HETUYECKOH HHkeHepun OCOOEHHOCTH
TeHEeTUYEeCKON MHKeHepuu Kak Hayku. Pasgenst ['M. IIpeanocsliky reHeTHYeCKOM UHKEHEPHUH.
Ycnexu MUKpOOHOJIOTHH, BUPYCOJIOTUH, OMOXUMHUU. DTaribl pa3BuTus. Meronsl ['1.

Tema 3. Tpancreno3. MeToabl NepeHOCa TeHOB B KJeTKY. PelakTupoBanue renoma.
MOHUTOPHHI TPAHCTEHOB.

Tpancrenos. EctecTBeHHbIE METOABl TEHETUYECKHH pPEKOMOMHAIMU. | eHeThyeckas
MoauQUKAIMS OPTraHu3MOB in vivo, in vitro. Ilpunnunuanbaas cxema ['M-pa6ot. CtpykTypa
F€HOB INPO- M 3YKApHUOTa, COBPEMEHHBIC IIPEACTABICHHUSA.  MeToAbl IONy4YeHUsT TI'€HOB.
XUMUYEeCKUH ¥ (EpMEHTATHBHBIA CHHTE3 TEHOB. Brinenenne TreHOB W3 MPUPOIHBIX
UCTOYHUKOB. MeHTudukanus U KIOHUPOBAHHWE TeHOB. MeETONbl MepeHoca TeHOB B KIETKY.
Bektopet B I'H, TpebGoBanust k BekTtopy. CBoiicTBa BeKTOpoB. KioHHMpOBaHHME M CKPUHUHT.
bubnmoreku renoB. Perymsuus paGoTsl reHoB. PenaktupoBanune renoma. HokayT reHOB.
MonutopuHr TpancreHosn. [Joctumxkenus I'U.

Tema 4. Kierounass uHKeHepHsl JKMBOTHbIX. MeTogo/10rn4ecKkne OCHOBBI.
IIpakTHYeckoe 3HaUYeHHE U MEPCIEeKTUBDI.

Knerounas wuHXeHepus IKUBOTHBIX MPEANOCBUIKA. TOTUMOTEHTHOCTh. [loHsTHE.
KyneTuBupoBanue u mepeHoc 3MOpuoHOB. KioHupoBaHue >XMBOTHBIX. XuMepsl. CoznaHue
TPaHCTEHHBIX JKMBOTHBIX, OJTambl. BcromorarenbHble  pEeNpOAYKTHBHBIE  TEXHOJIOTHMH.
JlocTrKeHMs! KIIETOYHON MHKEHEPHH.

Tema 5. HmmyHHass OuorexHo/iorusi. MOHOKJIOHAJIbHbIE AHTUTEJAa M HX

NpUMeHeHHue.
OCHOBHBIE ~ COCTAaBJIAIONIME U TYTH (DPYHKIUOHUPOBAHUS HMMYHHOHW CHCTEMBI.
NMMyHOMOAY IMpYytOIIKEe areHThI: UMMYHOCTUMYJIATOPBI u MMMYHOCYTIPECCOPHI

(MMMYHO/ZIETIPECCAHTHI). Y CHJIEeHHE IMMYHHOI'O OTBETA € IIOMOIIbI0 IMMYHOOHOIpEnapaToB.

buorexnonorus BakiuH. Mcropus u kinaccupukanus BakuuH. bakrepuanbHble U
BUPYCHBIC BaKIWHBI JJis1 TpOodriiakTuku WHOEKIMOHHBIX 3a0osneBaHuii. KomMOMHUpOBaHHBIC
BaKLUHBI.

PaznuuHbple TEXHOJOIMM IMOJYYEHHs] BAKIMH. BakIuHBI HA OCHOBE PEKOMOMHAHTHBIX
NPOTEKTUBHBIX AHTUICHOB WM JKMBBIX THOpPUIHBIX HocuTened. TexHomoruyeckas cxema
IPOM3BOJICTBA BAaKUMH U ChIBOPOTOK. Co3/aHMe BaKLMH HOBOI'O THUIA: I'€HHO-MH)KEHEPHBIE
BaKLUHBI, PACTUTENIbHBIC BaKLWHBI, MENTUAHbIE BaKLUWHBI, pubocoManbHble BakuuHbl, JJHK-
BaKLHBI.

BuotexHonorus uMmMyHoOrnooynuHoB. IMMyHOT100yIMHBI KPOBH YelloBeKa. MeXaHU3MbI
UMMYHHOI'O OTBETa Ha KOHKPETHbI aHTHreH. Pa3HoOOpa3ue aHTUTE€HHBIX IETEPMHHAHTOB.
I'ereporenHocTs  (MONMKIOHAIBHOCTH) CBHIBOPOTKH. IlpemymiectBa Ipu  HCIIOJIB30BAHUU
MOHOKJIOHAJIbHBIX aHTHUTEN. TeXHOJIOrHsI TPOU3BOACTBA MOHOKJIOHAIBHBIX aHTUTEIL.

OOnacTi TNpPUMEHEHUS MOHOKJIOHAJIBHBIX AaHTHTEN. MOHOKIOHAJbHbIE AaHTHUTENA B
MEIMIUHCKON  JUAarHOCTHKE. MeToapl  aHaiM3a, OCHOBaHHbIE HAa  HCIOJb30BaHHUU
MOHOKJIOHANBbHBIX aHTHTEN. UMMyHOpepmenTHbIi anamu3 (UDA).

MoHOK/IOHaNbHBIE ~ @aHTUTENa B Tepanmuu U npodumnakrtuke. IlepcrnexkTuss
BBICOKOCTICITU(UYUHBIX BAaKIMH, HUMMYHOTOKCHHOB. MeTOJbl TOBBIMICHHUS HANpPaBICHHOCTH
TPaHCIOPTA JIEKAPCTB. BKIIOUeHNE MOHOKIIOHATIBHBIX aHTUTEN B 000JIOUKY JIMIIOCOM.

MOHOKJIOHAJTbHBIE aHTUTENA KaK CreIU(pUUECKUe COPOCHTHI MPU BBIICICHUN U OYHCTKE
OMOTEXHOJIOTMYECKUX IPOTYKTOB.



Tema 6. benkoBas wunkeHepusi. HampasiieHuss mucciaenoBaHuii B 0eJIKOBOM
HHKEHepHH.

Beenenne B OenkoByio wumxeHepuio. Ormpenernenue OETKOBOW WH)KEHEpUHU. 3agadu
OeIKOBOM MH)KEHEpUHU. TEeHICHITNN Pa3BUTHSI OCTTKOBON WHKEHEPHH.

benku. AMHUHOKHCIOTHBI cocTtaB OenkoB. CTpyKTypHas oOpraHu3anusi OEJKOB:
NepBUYHAsA, BTOPUYHAs, TPETHYHAs M YETBEPTHYHAs CTPYKTYpBL.O-CIHpalb U [-CTPYKTypa
Oenka. IToctrpanciaunoHHas MOIU(PHUKAIHS 6enxo.IIporecc dbopmupoBaHUs
MPOCTPAHCTBEHHOU CTPYKTYPHI OeJka - (hOoauHT.

TexHonoruu mnosyyeHUss PeKOMOMHAHTHBIX OenkoB. CHCTEMBI 3KCIIPECCUU TE€HOB B
OakTepranbHbIX KieTKaX. I[IpoOieMbl 3KcIpeccuu 4uyKEpOAHBIX T'€HOB B MHUKPOOPIaHM3Max.
ObecnieueHne BO3MOKHOCTH SKCIPECCHUH I'€HOB MJICKOMUTAIOIINX B MUKpOOHOM KiteTke. Kietku
TPOXOKEH Kak sKcIpeccupyromue cucteMbl. CUCTEMbI SKCIPECCHH, OCHOBAHHBIE HA KYJbTYpe
KJIETOK pacTeHuil. CHUCTEMBI SKCIPECCHM, OCHOBAHHBIE HAa KYJBType KIETOK >KMBOTHBIX.
beckierounble cucTeMbl CHHTE3a OelKa.

Hanpasnennas moaudukanus 6enkoB. MeToipl HanpaBiIeHHOro MyTareHesa. [lomyuenue
nenenuit U BctaBok. CiydyallHBIN MyTareHe3 M CEJEKIUs OEJIKOB C OmpeaesieHHON (GyHKIHUeH
(MonexysipHasi 3BoroLus1). MeTonbl BBEACHUS CIyYalHBbIX MyTallMi: XUMUYECKUN MyTarcHes,
cunte3 JIHK ¢ ommbkamu. Meroasl oT6opa 6€mKOB ¢ TpeOyeMbIMU CBOWCTBAMH.

Co3naHune XUMEpHBIX W MyJIbTU(QYHKIMOHANBHBIX OenkoB. Co3naHue O€IKOB €
ruOpuHBIMU cBoMcTBaMH. Co37aHNE NCKYCCTBEHHBIX OCITKOB denovo.

Tema 7. UH:KeHepHas1 JH3UMOJIOTHSI, UMMOOUMJIM30BAHHbIE (DePMEHTDI.

IIpenmer, 3anaun, UCTOPUS PA3BUTUS MHKEHEPHOHN 3H3UMONIOruU. OyHIaMEHTAIIBHBIE U
IIPUKJIAJHBIE ACIEKThl WMH)KEHEPHOM OH3MMOJIOTMH. (OCHOBHBIE HAlpaBICHUS Pa3BUTUA.

CtpykTypHO-(YHKIIMOHATBHBIE ~ OCOOCHHOCTH  Owokaranu3a. [IpeumymiectBa U
HEJ0CTaTKU OMOKaTanu3a Mpu €ro UCMOIb30BaHUH B TEXHOJIOTMYECKHUX IpoIeccax.

ITonsatue o pepmenTax u pepMeHTHBIX npenaparax. Mcrounuku ¢pepmentos. [Tomyuenue
(epMEHTHBIX MPENapaToB U3 ChIPbsI PACTUTEIBHOIO U JKUBOTHOT'O MPOUCXOKICHHUS, C TIOMOIIIbIO
MHUKPOOPTraHu3MOB. MeTonbl BblieneHuss U ouucTKH. OmnpeseneHne akKTUBHOCTH (EpPMEHTOB U
(epMEHTHBIX IIPEnapaToB.

@depMeHTBI B JKCTpeMalibHbIX  ycioBusX.  Crabunmszauus — GepMeHTOB B
OMOTEXHOJOTMYECKUX cuctemMax. Meronpl craOunuzanuu. XUMHUYecKas MOJu(UKanus
(bepMeHTOB. DKCTpeMo3uMbl. TepMo3uMbl. Mcroab30BaHNEe S3KCTPEMO3UMOB B OMOTEXHOJIOTHH.

NmvMmoOunuzoBanubele  gepMeHThl. MmmoOmnmmzauust ¢epmentoB. Hocurenu s
ummoounu3anuu GepmeHToB. Metoasl ummoounu3anuu (GepmeHToB. depMeHTH B MUILEBOMH,
XUMHAYECKON M (papManeBTHIECKON MPOMBIIIICHHOCTH.

Tema 8. OcHOBHBIE HANIPpaBJIeHUA NPOMBILJICHHON MUKPOOHO0JI0THH.

OcCHOBHBIE ~ HAIIPaBIEHHUS  COBPEMEHHOW  MPOMBIIUIEHHOW  MHKPOOUOIOTHUH,KPYT
pemiaeMbIx  BompocoB. HampaBieHuss NpPOMBINUIEHHOM MHUKpPOOHMOJIOTMM B KOHTEKCTE
KommuiekcHol mporpaMMmel pa3Butus 6norexHosnoruii B Poccuiickoit denepanuu.

[TonsATHE «TIPOAYLIEHTBI», OPraHU3MBI-IIPOAYLIEHTBI. METOIbI KyJIbTUBUPOBAHUS.

Tema 9.Ilpou3BoacTBO NPOAYKTOB NUTAaHWS, KOPMOBOr0 W NHINEBOro OeJika,
NpenapaTos AJsi 00pbObI ¢ HACEKOMBIMHU U BpPeIUTEISIMHU, OMOY100peHM .

Bponunbabie npousBosacTBa. [IpoMbllIeHHOE MONTyYeHHE KOMMEPUYECKH LIEHHBIX BUIOB
CBIPbSL.

[Ipon3BoCTBO MPOYKTOB MUTAHUS.

IIpou3BosacTBa, OCHOBAaHHBIE Ha TOJNYYEHHH MHMKPOOHOM OMOMAacchl: MOJy4YeHHE
KOPMOBOT'O M MUIIEBOTO OeJKa, JIEKapCTBEHHBIX MpenapaToB, ONOMECTHUIINI0B, OMOYI00pEHUIA.

Tonkuit MUKpPOOHBI CHHTE3: TMOJlyueHHE OMOJIOTMYECKM AaKTHBHBIX  BEIIECTB
(aHTHOMOTHKOB, TOPMOHOB, BATAMHHOB, ()EPMEHTOB U JIp. ).



DKOJIOTHYECKHE aCTIEKThl MUKPOOHOJIOTHUECKONW MPOMBIIIJICHHOCTH.

Tema 10. buoreorexnosiorusi. buopemennanusi. buoronsmso. Ilepepadorka
OTXO/10B NPOU3BOJACTBA U NMOTPeOJICHHUS.

Hanpasnenuss OuoreorexHosioruu. Vcnonb3oBaHWE MHUKpPOOPTaHM3MOB B IIpoLEccax
BBIILIEIAYMBAHNS METAJUIOB U3 pyXA. Buael BelenaunBanys. BelmenaunBanyue Meau, 30510Ta.

[Ipobnema octarounoit HedTH U MyTH pemeHus. Vcnoab30BaHHE MUKPOOPTAHU3MOB ISt
HOBBIIIEHUS HE(PTEOTAauH IJIACTOB.

DKkosornyeckrue OMOTEXHOJIOTUH. bropemenauanus: MPUHIUIBI, MOIXOMBI, MPOOJIEMBI.
buoctumynsusinsitu, ONOCTUMYIALNMSINVitro, OMOAyTMEHTAIHS.

buopemenuanus NpupoAHBIX Cpel MPH 3arpsi3HEHUM UX yrieBogopoaaMu. OCHOBHBIE
noaxosl. brnonpenaparsl Ha OCHOBE MUKPOOPIaHU3MOB.

DKoJIOTHYeCKHe  MPOOJIEMBl  HCIOJIb30BAaHHUS — TPAAMLMOHHBIX  BHJOB  TOIUIMBA.
buoronnuBo: BUIbl, 0COOEHHOCTH POU3BOJICTBA, IPEUMYIIIECTBA OMOTOILIMBA.

[lepepaboTka OTXO0B MPOU3BOICTBA U MOTPEOICHUSI.

bronornueckas O4NCTKa CTOYHBIX BOL.

Tema 11. buocencopnl. buonoBpexaeHus.

Onpenenenue MOHATHS «OMOCEHCOP», aKTYaTbHOCTh Pa3BUTHSI OMOCEHCOPHON TEXHUKH,
MPUHLIUI AeHCTBUSI OMOCEHCOopa.

MuxkpoOHbIe GMOCEHCOPBI, X TPUMEHEHHE.

[Ipu3naku OWOMOBpEXJIEHUN MaTepuaioB M UX NpUYuHBL. OCHOBHBIE BO30YIUTENH
OMOTIOBPEIKICHHIA.

OcHOBHBIE TIOJIXO/IBI B 00pBOE C OMOTIOBPEKACHUSIMHU.

Tema 12. CoBpemeHHasi OMOTEXHOJIOTHS PACTEeHMH, KaK HayKa W OTpPac/b
NMPOM3BOACTBA

buorexHomorust BBICIIMX pPAcTeHWH — 1edb, 3agaud W npeameT. OOBEKTHI
KylnbTUBHpOBaHUS. [IpenMymiecTBa (QUTOOMOTEXHONIOTHH. DMIUPUYECKUN, ITHOIOTHUECKHIA,
OMOTEXHUYECKUN U TeHOTEXHUYECKUN MepuoJibl UCTOpUH pa3BUTHsI. OCHOBHAs TEPMUHOJIOTHSI.
Hcnonbp3oBanre B KayecTBE MOACIU ISl U3YUEHUS KU3HENEATeNbHOCTH pactenuil. Kynbrypa
KJIETOK KaK MOJENb JJIsl UCCienoBaHus (POTOCHHTE3a, MUHEPATLHOTO MUTAHUS, YCTOWYHUBOCTH,
pocTa U pa3BUTHS PACTEHUM.

Bropuunsiii MmeTaboau3M B KJIeTKax in vitro. 3HaueHHWE B U3yYCHUH METa00IU3Ma KIETOK
(s kmerouHoit O6uonorun). [IpakTudeckoe MpUMEHEHUE METO/la KYJIbTYphl KJIETOK U TKaHEH.
AJIEKBaTHOCTH KJIETOK pacTEHHH in vitro B KauecTBe MOAENIHU JUIsl GU3NOIOTUYECKUX TTPOIIECCOB.
KynpTypa KIeToKk Kak MHCTPYMEHT B MPOMBIIUICHHON OMOTEXHONOTHH. KyImbTyphl KIETOK Kak
OPOAYLEHThl IEHHBIX OWOJIOTUYECKU-aKTUBHBIX BemiecTB. MacmrabupoBaHue Impoliecca
KynbTUBHpOBaHUS. [IByx(da3Hoe KynbTuBHpOBaHHEe, OnoTpanchopmanus. KynbTypa KIeTok Kak
WHCTPYMEHT B CEJIbCKOXO3SIHCTBEHHON OMOTEXHOJIOTHH.

CoBpeMEHHOE COCTOSTHUE MUPOBOTO PhIHKA MPUPOIHBIX BELIECTB U TEHACHIIUU Pa3BUTH
OMOTEXHOJNIOTHI JIEKapCTBEHHBIX pPACTEHWH B TMPOM3BOACTBE (HapMaIeBTUUECKH Ba)KHBIX
npoAaykToB. KomMepyeckd BBITOJHBIE OHOTEXHOJOTHYECKHE MPOAYKTHI PACTUTEIHHOTO
MPOUCXOXAeHUA. PacTeHus Kak ujeanbHble «OMOPEAKTOPbD) JUISl MOTYYeHHs] pEeKOMOMHAHTHBIX
TEPANeBTHUECKUX OEJIKOB, MPEUMYIIECTBA PACTUTEILHBIX «MOJICKYJISPHBIX depm». MHTerpanus
OMOTEXHOJIOTHHU C OMOMH(DOPMATHUKON, HAHOTEXHOJIOTHEH, META0OJIOMUKON U APYTUMHU HAyKaMHU.

Tema 13. Ky1bTUBHPOBaHME PACTUTEJIBHOI0 MAaTEPUAJIA in Vitro

O6IJ_[I/IG, CIICHUaJIBbHBIC H cneumbnqecxne MCTO/bI, HUCIIOJb3YCMLIC B 6I/IOT€XHOJIOFI/II/I.
OcHOBHbBIE PUHIUIBI KyJIbTUBHPOBAHUS PACTUTEILHOTO MaTepHana in vitro. KynbTypa KieTok
U TKaHeu. THIbl DKCIUIAHTOB: CHOC06BI MNOJIy4YCHUA W MCTOJAbl CTCPUIIMU3AIUU. BI:I,Z[GJIQHI/IG
anukaiabHbIX MepucteMm. KynbTypa He3penbix 3apozsbiiieil. BoiaeneHue KieTok, uX Ipynm U



TKaHel. CTepuau3aliysi SKCIUIAHTOB U BBEJICHHUE B KYJIBTYPY in vitro. MeTo bl KyJIbTUBUPOBAHHS
KJIETOK U TKaHel. KarycHble U cycrieH3MOHHbBIE KYJIbTYPHI.

Kamrycorenes B KyJbType pacTHTENbHBIX KJIETOK M TKaHed. OCOOEHHOCTH KaJUTyCHBIX
KJIETOK, KYJbTHUBUPYEMBIX Ha TBEpAbIX MHUTATENbHBIX cpeaax. Jeauddepenunanus TKaHen
BBICIIMX pacTeHui in vitro. [lepBuunblii kamurycorenes. Mopdonorndyeckue, pu3HoIOruIecKue,
OMOXMMHYECKHE M TEHETUYECKHE XapaKTePUCTHKU KaJulycoB. POCT KalTyCHBIX KYJBTYP.
Huddepenumanuss B KyJabType KIeTok in vitro. Wuaykuus auddepenunanum. Tumsl
muddepennmanmu. ['ucTorenes, BereTaTUBHBIN U (DIIOpAIbHBINA OpraHOreHe3. Y HUTIOJISPHBIN U
OounossipHbIi  MopdoreHe3 (comarudeckuil dMmOpuoreHe3). DakTopbl, BIHSIONIAE HA
muddepeHIMannIo B KyJIbType KIIeToK. ['opMOHanbHast peryisiuus B KyJbType KJIETOK U TKaHen
in vitro. Meronel cemekmuu in  vitro. CoMakiiOHaJIbHAsT W3MEHYUBOCTH. | €HETHYECKUE
MEXaHU3Mbl BO3HMKHOBEHMSI COMAKJIOHQJIbHBIX BapuaHToB. Kierounas cenekuusi u
UHIyIIUPOBAaHHBIA MyTareHe3. MopdoreHnes pacTteHuii B KylbType in Vitro: 0cOOEHHOCTH U
3HayeHue. TexXHONorus KyJabTUBUpOBaHus. [lepcrekTUBbI NCTIOIb30BaHUS B MPAKTHKE.

[TonyyeHne CyCHeH3MOHHBIX KyIbTYp KIETOK. CHOCOOBI KyJbTHBHPOBAHUS CYCIICH3MM.
Mopddonornueckue, (uznoisornyeckre, OMOXHMUYECKHE W TEHETHYECKHE XapaKTepUCTUKU
CYCIICH3UOHHBIX KyJbTyp. KpuBas pocra, (as3sl pocroBoii kpuBoid. CrocoObl MOBBIIICHHUS
OPOAYKTUBHOCTH. DHU3MOIOTHYECKash XapaKTepUCTHKA KIETOK Ha pa3HbIX (azax pocra.
KonuyecTBeHHbIE XapaKTepUCTUKU pocTa. TypOUIOCTaTHBIA M XEMOCTATHBIA PEXHUMBI
KyJbTHUBUpOBaHMs. [lepuoguyecknii M HENPEpbIBHBIA PEKUMBI KyJIbTUBUPOBaHUS. TexHUKA
BBIJICIICHUS] OMOTEXHOJIOTUYECKUX TPOAYKTOB M3 KJIETOYHOW MacChl M  KYJbTypaJbHOU
)uakoctu. OTaeneHne OMOMAcChl OT KYJIbTypallbHOM JKHAKOCTH ((dotamus (QuibTpamus,
yIbTpaleHTpUyrupoBanre). BbigeneHne NpPoAyKTOB U3 KIETOYHOHM  OMOMacchl |
KYJIbTYPaJIbHOM KUAKOCTU: OCAKIEHUE, SKCTPAKIUs, aICOpOIUsI.

I'ereporeHHOCTh KYJBTYpP MO pPA3IUYHBIM MpPHU3HAKAM KaK OCHOBA YCTOHYHMBOCTHU
nomynsun.  Kierounenid 1wk B KIeTkax in vitro. CuHXpoHm3anus. Vcmonmbp3oBaHue
CHEIHMANIbHBIX PEXUMOB KyJIbTHUBHPOBAHUS (XeMOCTaT, TypOHIOCTAT, 3aKPBITHIM MPOTOK) AJIs
XapaKTEPUCTHKH TOIYJISLIUN PACTUTEIBHBIX KJIETOK in Vitro.

KynapTypa CBOOOAHOXHMBYIIMX KJIETOK BBICHIMX PACTEHUH KaKk  yHHUKaIbHAs
Ononornyeckas cucreMa. VICTOYHUKH KIETOK. METOIbI «KOPMSIIIETO CIOS» U «TKaHU-HSIHBKID).
buonoruueckoe 3Hauenue. TeopeTrueckoe U npakTudyeckoe 3HaueHue. [lonydenue pacteHuit u3
OTJENbHBIX KIIETOK.

KynpTypa u30mMpOBaHHBIX MPOTOMIACTOB. MeTONbl MOJMYYEHHUS M KyJIbTUBUPOBAHMS.
Ouznueckue, XUMHYECKHE W XHMHUKO-(DEpMEHTAaTHBHBIE METOIBI Pa3pyIICHHUS KIIETOK.
OcoOenHocT  mpuMeHEHUS  (pepMEHTATHBHBIX  MpEmapaToB.  YCIOBHS  MOJNy4YEHUs
KHU3HECTIOCOOHBIX MPOTOIUIACTOB. METOABI «OKHIKHX Kamelb) W «IUIaTHPOBAHUS. Y CIIOBHS
KyJIbTUBHPOBAHUS TMPOTOIJIACTOB. MaHHUMYISIMK C  U30JMPOBAHHBIMU  MPOTOILIACTAMHU.
3HayeHWEe  KyJIbTyphl  TPOTOIUIACTOB  PACTUTENBHBIX  KJIETOK Ui  MOJAEITHPOBAHHUS
buznoNOrnuecKux mporeccoB. Perenepaiiusi KI€TOK U3 MPOTOIIACTOB.

Tema 14. MoJiekyasipHbIe H KJIE€TOYHbIE TEXHOJOTHMN WHKEHEPUHM PACTeHUI

Wcnonb3oBanue  mporomiactoB  ais  kietoyHo  cenekuumu.  Comaruueckas
(mapacekcyanpHasi) rubpuanzanus. Bumsl comatnyeckux rHOpuaoB u ux aHanus. I[Ipobrema
cesIeKTUBHOro Mapkepa. IlepeHoc kieTouHblx opraneml. IlomyueHue pacTeHUN U3 OTAEIBHBIX
KJIETOK B KayecTBE CEJEKIMOHHOro Mmarepuaina. lIpeonoseHue CTEpUIBHOCTH y OTIal€HHBIX
rubpunoB. lammoumus u puramionauss B CUCTeMax in Vvitro. ['MHOTEHE3, aHIIpOTeHe3.
CoBMecTHOE KyJIbTHBHPOBAHUE aBTOTPO(MHBIX U reTepoTpodHbIX KieTok. lLlenn co3manus
acconuanui. buonorundeckoe 3HayeHue. llepcnexkTussl.

MHUKpOKIOHaIbHOE pa3MHOKeHHe. DakTophl, BIUSIOIIME HA MpOLEcC KIOHAJIBHOIO
MUKpopa3MHOkeHUs. [lpakTuueckoe 3HaueHue. O310pOBICHHE [OCAJOYHOTO MaTepHaa.
MukpouepeHKOBaHHe.



I'ennas wumxeHepus pacreHuil. Teopernueckas M IPAKTUYECKas 3HAYUMOCTD.
Tpancrennsie pacteHusi. MeToapl nmonydeHusi. BekTopel mepeHoca reHeTndeckor nHdpopManuu
y pacteHuil. Perenepamust TpaHc(OpMUPOBAHHBIX KIETOK, SKCIPECCHS M TIeHeTHdecKas
CTa0WJIBHOCTb UY’KEpOAHBIX TeHOB. [IpakTHueckue 3agaud, pelIaeMble C  IOMOILBIO
TPaHCTeHHBIX pacTeHud. CHUCOK TpaHCTeHHBIX pacTeHud. I[IpoOnembl, cBs3aHHBIE C
TFeHETUYECKN MOAU(PUINPOBAHHBIMU pacTeHUsIMU. [lepcreKTHBBI TeHHOW MH)KEHEPUHU pacTEHUH.

Tema 15. IIpoayKThl OMOTEXHOJOTHH PACTEHUI M UX UCIOJIb30BAHUE

Bunbl 6MOTEXHOIOTHUECKON MPOAYKIIMH, UX XapaKTePUCTHKA U OCHOBHBIC TIOTPEOUTEIH.
PacTenuss kak Ba)kHble HCTOYHHMKH (DapMaKOJOTHYECKH IIEHHBIX BTOPHUYHBIX METaOOJIHUTOB.
Bropuunsiii Metabonu3m B KieTkax in vitro. [IpoOnema cuHTE3a MEPBUYHBIX W BTOPUYHBIX
MeTabonuToB. BnusHue ycnoBuil KyJlbTHBHPOBaHMS Ha NPOAYKTUBHOCTh TKaHU. CrpaTeruu
yBENMUYEHUS] OMOCHHTETUYECKOTO TOTEHIHANIA KJIeTOK. CeleKIus MTaMMOB-CBEPXIIPOAYIIEHTOB.
OntuMu3anus cpea U peKUMOB KyJIbTUBUPOBAHUS TSI aKKyMYJISIIIuu 6romaccsl 1 BAB.

PactutenbHble  OMOTEXHOJOTMM W COXpaHeHHWe OuopazHooOpasusi. KiietouHbie
TEXHOJOTMM B PACTEHHEBOACTBE U XpaHEHUHM KyJIbTYp KIETOK, TkaHei. Komnekuuu
pacTUTENbHBIX O00BEKTOB in vitro. IlepecamodHble ¥ JCTIOHUPOBAHHBIC KOJUICKIUH.
KpuocoxpaneHnue KyiabTyp KIETOK U MEpUCTEM. baHK KJIETOK U TKaHEH.

5. O0pa3oBaTebHbIe TEXHOJOTHMH, B TOM 4YHCJe TEXHOJIOTHU IJIEKTPOHHOr0 O0y4YyeHHs W
AUCTAHIMOHHbIE O00pa3oBaTe/ibHbIe TEXHOJOIHHM, MCIOJIb3yeMble NPH OCYHIeCTBJEHUH
0o0pa3oBaTeIbLHOIO Mpouecca 1o JMCHUIIMHE

B nporecce 00y4ueHus UCTIONB3YIOTCS CleAyIolue 00pa3oBaTeIbHble TEXHOIOTUU:

BBoanas Jekuus — 1aeT NepBOE LEIOCTHOE NMPEACTABICHUE O AUCLUILINHE U 3HAKOMUT
CTYACHTOB C CHUCTEMOW M3y4eHHUs NaHHOM AucUUIIUHbL. CTyJIEHTBI 3HAKOMATCA C 3a/JadaMy U
HEeNIMU TAHHOTO Kypca, €ro poJjbI0 M MECTOM B CHUCTEME Y4YEOHBIX TUCIMIUIMH U B CHUCTEME
HNOJArOTOBKM B 1eiaoM. Ha nekumm paccMaTpuBaroTCsl METOAMYECKME W OpraHU3allMOHHBIE
0COOEHHOCTH U3YyYEHHUS JaHHOW MCUUIUIMHBI, a TAKXKE aeTCsl aHAIU3 PEKOMEHyeMON yueOHO-
METOANYECKOH JINTepaTyphl.

AxageMuYecKasi JEKIHUA — II0CIEN0BAaTEIbHOE HM3JI0KEHUE y4eOHOro marepuana B
BUJIE MOHOJIOTa MpEIoJiaBaTelsi ¢ MPUMEHEHUEM Ipe3eHTaluil 1 Ttabaun no teme. Bo3moxkHO
TaKXKe OOIIEHHE CO CTYIEHTaMHU NpPU PACCMOTPEHHU NIPUMEPOB M (PAKTOB, 3HAKOMBIX W3
IIKOJBHOTO MaTepualla WM CMEXHBIX yYeOHBIX TUCHMIUIMH. TpeOoBaHUS K aKaJeMHUYECKOU
JICKIMH: COBPEMEHHBIN HAayYHBIH YpOBeHb, HH()OPMATHBHOCTH, YOCTUTEIbHAS apTyMEHTAIMS,
JIOCTYIIHAsI ¥ MOHATHAs peub, YeTKasi CTPYKTypa U JOTMKa, HAJIMYUE SIPKUX PUMEPOB, HAYUHBIX
JI0Ka3aTeIbCTB, COBPEMEHHBIX (DAKTOB.

IIpakTHyeckoe 3aHsiTHe — 3aHATUE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIl U
HaBBIKOB M 3aKPETUICHUIO TIOJTYYCHHBIX Ha JICKIIUNU 3HAHHA.

KoncyabTanum — BuA y4eOHBIX 3aHATHM, SBIAIOUIMICA OAHON U3 (GOpPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboOThl  CTyA€HTOB. Ha KOHCymbTalMsxXx IO MPOCkOe CTYACHTOB
paccMaTpuBaIOTCsl HauOoJiee CIIOKHBIE MOMEHTHI TpU OCBOEHMM MaTepHaja JAUCLUILIUHBI,
IpenoAaBaTesib OTBEYAE€T Ha BOIPOCHI CTYJIEHTOB, KOTOPHIE BO3HUKAIOT y HHMX B IIpoOIecce
CaMOCTOSTEJILHOM pabOTHI.

CamocrosiTesibHAsE padoTa CTYJIEHTOB HallpaBlI€Ha Ha yIiyOJeHHE W 3aKpeIuieHue
3HaHUM, pa3BUTUE MPAKTHUYECKHMX YMEHMH M BKJIIOYAeT: MOJArOTOBKY WHIMBHIYaJbHbBIX
JIOMAITHUX 3aaHuii (pedepaToB); MOATOTOBKA K KOHTPOJIBHBIM paboTaM, 3a4eTy.

CamocrosTenbHas paboTa CTYJEHTOB BKIIIOYAET MCIIOJIb30BaHHE OMOINOTEeYHOro (hoHma U
AIIEKTPOHHO-OMOIIMOTEYHON CHUCTEMBI, TIOATOTOBKY pedepaToB MO TeMaM C HCIOJIb30BAHUEM
JIOTIOJTHUTEIBHON JIUTepaTypsl M KypHaioB «buorexHonorus», «OCHOBBI OHOMH)KEHEPUU U
ouorexHonorun», «['enernka» u np. B nmepuox caMmocTosTENbHON MOATOTOBKU CTYAECHTHI UMEIOT
BO3MOXHOCTb 00OCY/AUTH 3a/1aHHbIE BOIIPOCHI C MPENOAABATEIEM.



OneHka pe3ynbTaTOB CaMOCTOSITENBHONW pabOThl OpraHU3yeTCs CIEAYIOUIMM 00pa3oM:
nyOiM4YHOe MpeJcTaBleHHe pedepara ¢ HCHOIb30BAHMEM IPE3EHTALMOHHBIX MAaTepHasoB;
BBIINNIOJTHCHHUC 33.,[13HHI>1 TCKYIICTO W HNPOMCKYTOUYHOTIO KOHTPOJISI; B3aMMHOC OLICHUBAHUC
BBICTYIIJICHUH U TUCKYCCUU HA KOJJIOKBUYME.

B mporecce 00yueHus HCTIONB3YIOTCS CIEAYIOMINE TEXHOIOTHH 3JIEKTPOHHOTO 00y4YeHUs U
JMCTaHIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH:

DJIEKTPOHHBIN y4eOHbIl Kypc «OcCHOBbI OMOMHKeHepuH W OuoTexHoJorum» B LMS
daexkTpoHHblid yHuBepcuTeT Moodle SIpI'Y, B koTopom:

- Ipe/icTaBieHa nHGOpMANUS O AWCHUILTUHE, TEMATHUECKUN TUIaH MPOBEACHUS 3aHATHUH,
(dopma aTTecTaly Mo JUCLUILINHE,

- IPEICTAaBIEH CIHUCOK Y4eOHOW JHUTEepaTypbl, pPEKOMEHAYeMOH s  OCBOCHHS
JUCLUIUIMHBL,

- TpejCTaBlIeHAa METOAMYECKas JuTepaTypa MU 3aJaHus ISl CaMOCTOSTENbHON pabOoThI
o0yyaromuxcs Mo TeMaM JUCLUIUINHBL;

- IPCACTABJICHBI TCCTOBBIC 3aJaHU;

- OCYILECTBIIIETCS  NPOBEJEHHE  OTAENbHBIX  MEpPONPUATHA  TEKYLIEro KOHTPOJI
YCIEBAEMOCTH CTYIECHTOB;

- IPEJCTABIICHBI TEKCTHI JEKIUH O OTAEIbHBIM TEMaM JAUCLUILINHBI;

- IPCACTABJICHBI BOIIPOCHI K 3a4UCTYy,;

- OCYIIECTBIIIETCS CHUHXPOHHOE M (WIHM) ACHHXPOHHOE B3aMMOJEHCTBHE MEXIy
O6y‘IaIOH_II/IMI/ICSI " OperIoAaBaTCIICM B paMKax U3Yy4YCHUA JUCHUTTIIIMHBI.

6. IlepeyeHb JMIEH3HMOHHOTO W (MJIM) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
obecrieyeHusl, WCNOJb3yeMOro MNPH OCYLIECTBJIEHHH O00pPa30BaTeJLHOIO Ipolecca Io
AMCIHUILINHE

B mpomecce ocymiectBiieHHss — 00pa30oBaTENBHOTO — TIpoliecca IO JAUCIHILIMHE
UCTIONIB3YIOTCS:
— olepalHoHHbIe cucTeMBbI cemeiicTBa Microsoft Windows;
— nporpammsl Microsoft Office;
— nporpamma Adobe Acrobat Reader;
— ©Opay3sepsl Mozilla Firefox, Google Chrome.

7. IlepeyeHb COBpPeMEHHBIX MNPO(PeCcCHOHANBHBIX 0a3 JAaHHBIX M HHEQOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX IIPH OCYLeCTBJIEHHH 00pa30BaTeIbHOIO Mpolecca 1no
AMCUMILIVNHE (TPH He00XO0AMMOCTH)

B mpomecce ocymectBieHus — 00pa3oBaTENbHOrO — MIpolecca MO0 JUCLMILIIMHE
UCTIONB3YIOTCS:
B mpornecce ocymiecTieHust 00pa3zoBaTeIbHOTO MPOLEcca MO AUCHUIUINHE UCTIOIb3YIOTCS:
1. ABromaTtusupoBaHHas 6ubiaroTeuHo-uHpopmanuontas cuctema « bYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php
2. DnexktpoHHas OnbmuoTeka yueOHbIX MaTepuanoB SApl'yY
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php
3. DnexTponHO-0MbMoTeuHas cucreMa «tOpaiit» https://urait.ru/
4. Hayunas snekrponHas oubnuorexka eLIBRARY.RU http://elibrary.ru/

8. IlepeyeHb OCHOBHOII M [JONOJHUTEJIbHOW Y4YeOHOH JIMTepaTypbl, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH «MHTepHeT» (IPpH HEO0OXOAMMOCTH),
PEKOMEHYeMBbIX 1JIs1 0CBOCHHUS JHCIHIIIHHBI
a) OCHOBHasI JIMTEPATypa

1. EropoBa T.A., KnynoBa C.M., XXuByxuna E.A. OCHOBbI OHOTEXHOJIOTHH: Yy4eOHOE
nocoOue 1t By30B. — M.: Akanemus, 2003. — 208 c.



2. lImun P. Harnsguast OworexHonorust M renetudeckas waxkenepus / Ilox. pen. T.IL
MocomnoBoii, A.A. Cuntomna. — M., BUHOM. JlaGopatopus 3nanwmii, 2015. — 327¢.
0) MOMOJIHUTEIbHAS JIUTEepaTypa

1. HerpycoB A.W. BBenenne B OMOTEXHOJIOTHIO: YUEOHHUK MJis BYy30B. — M.: Akanemusl,
2014.-281 c.

2. llenkynoB C.H. I'enernyeckast umwkxenepus: yueb.-cnpaB. — HoBocubupck: Cub. yHUB.
n31-Bo, 2004. — 496 c.

3. Anmpbeptc b., bpei#t /1., JIstouc J[x. Monekynsipaas 6uojiorusi KJIeTku: B 3-x T. — M.:
Mup, 1995. — 1554 c.
B) pecypchl ceTn «AHTEepHET»

OnexTpoHHas 6ubimoreka yueOHbIX Marepuaios Apl'Y

(http://www lib.uniyar.ac.ru/opac/bk cat find.php)

9. MaTepuajibHO-TeXHUYeCKas1 0a3a, HeO0OX0AMMAas VISl OCYLECTBJIEHUs 00Pa30BaATEJILHOIO
npouecca no JUCHUIINHE.

MarepuanbHo-TeXHUYECKas 0a3a, HeOOXoauMast ISl OCYIIECTBICHHS 00pa30BaTEILHOTO
npolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTAB CIIELMAIbHbIE IOMEIIEHUS:

— y4eOHbIE ayAUTOPUH JUI IPOBEACHUS 3aHATUHN JIGKLIMOHHOTO THUIIA;

— yueOHbIE ayAUTOPHUH JUI IPOBEACHUS MPAKTHUECKUX 3aHATHH (CEeMHHAPOB);

— yueOHbIE ayJJUTOPHH IS POBEACHUS TPYIIOBBIX U WHANBUIYAIbHBIX KOHCYJIbTAIUH;

— yueOHbIe ayJUTOPHUH JUIs IPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy;

— TIOMEUIEHUS JIJIsl CAMOCTOSITEIbHONU paboThI;

— TIOMEUIEHMs JUIsl XpaHEHUs M NpOPUIAKTUYECKOTrO OOCITYKHBAHUSA TEXHUYECKUX CPENICTB
o0ydeHusl.

CriennanbHble TOMEIIEHUS! YKOMITJIEKTOBaHbI CpelCTBaMU OOy4YEHHs, CIyKallUMU JJis
npezcTaBieHus y4deOHoW wuHpopMaruu OONbIIOW ayAUTOpUH (TIEPCOHANBHBIM KOMIIBIOTED,
MYJIbTUMEANIHAS YCTAHOBKA, HACTEHHBIN MPOCKIIMOHHBIN dKpaH).

Jns  mpoBeaeHHMs — 3aHATHA — JIGKIMOHHOTO — TUMAa  OpPEJIaralorcs — Habopbl
JIEMOHCTPAIIMOHHOTO  00OpYyNOBaHHMsI H Yy4YCOHO-HATJISHBIX IOCOOWMH, XpaHsIHecs Ha
AIIEKTPOHHBIX HOCUTENSAX M 00ECIIeYnBAIOIIe TEMAaTHYECKUE WILTIOCTPAIMH, COOTBETCTBYIOIINE
paboyeil mporpaMme TUCIUIIAHBL.

Jnst mpoBeneHusl MPAKTUYECKUX 3aHATUM HCIOJIB3YIOTCS: NEPCOHAIBHBIA KOMIIBIOTED,
MyJIbTUMEANIHAS YCTAHOBKA, HACTEHHBIN MPOEKIIMOHHBIN KPaH.

[Tomemienust i caMOCTOSATENBHON PAaOOTHl OOYUYAIOIIUXCS OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUsl K ceTu «VHTepHET» M obecrieueHueM JocTyna B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO Cpey OpraHU3aIiu.

Jnst mpoBeAeHUsT Ta0OpPAaTOPHBIX PabOT HMCHOIB3YIOTCS: aMIUIupuKaTop, Kamepa s
anekTpodope3a U UCTOUHUK MUTAHHS, TPAHCUIUTIOMHHATOP, HEHTPUQPYTH; CIEKTPOPOTOMETD;
pH-meTp; (OTOANEKTPOKOIOPUMETP; AHATUTUYECKHE BECHI; TEXHUYECKHE BECHI; TEPMOCTAT;
OpoOMPKH;, BOPOHKHM;, MEpPHbIE LMIUHAPBI, MEPHbIE CTAaKaHbl; CTEKISHHbIE MaJOYKH;
¢unpTpoBasbHAS Oymara; Mapisi; CKaJbIeNd; NMHHIETH; MPErnapoBAIbHBIC WIIIBI, HOKHUIIBI;
ABTOMATHYECKUE MUNETKU; XUMUYECKUE PEaKTHUBBHI.

[Tomemenust st CaMOCTOSTENFHONW pabOThl 00YYAIOMIMXCSI OCHAIICHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K ceTu «VHTepHeT» M oOecrieueHueM IocTyna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTENBHYIO CPEely OpraHU3allnH.

ABTOpBI: ;fw /

JoteHT kadeapbl O0TAaHUKU ¥ MHKPOOHOJIOTHH, K.0.H. ., 10.B. 3aiiuesa
JHouenTt xadenpst Mmopdonoruu, K.0.H. A/~ M.U. Kosanesa
JomeHT kadeapbl O0TAaHUKU ¥ MHKPOOHOJIOTHH, K.0.H. flewo/- T'-B. Konakosa

2
Jouent kadenpbl 60TaHUKU U MUKPOOHOJIOTHH, K.0.H. ; O.A. Mapaxkaes
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IIpuniaoxenne Nel k paGoueil nporpamMme AUCHHUIINHBI
«OCcHOBBI OMOMHKEHEPUH U OMOTEXHOJIOTHID)

DoH/I OLIEHOYHBIX CPEACTB
JJISl MPOBe/IeHUs] TeKYylIel U MPOMeKYTOYHOM ATTeCTALIMH CTYIeHTOB
o AUCHUILJINHE

1. TunoBble KOHTPOJIbHBbIE 3aJaHUSI HJIN HHbIE MaTepUAaJIbl,
He00X0AUMBbIe VISl OLCHKH 3HAHU, YMeHM i, HABBIKOB M (MJIM) ONBITA eITeJIbHOCTH,
XapaKTepu3yIHuX 3Tanbl (JOPMHUPOBAHUA KOMIIETEHIUIT

1.1 KoHTpoJsibHbIE 321aHUS U HHbIe MATEPHAJIbI,
HCIOJb3yeMble B Mpolecce TEKyllel aTTecTalun

KonTtposbHbie Bonmpockl o Teme 1.
HcTopus, npeaMer U 0OCHOBHbIE HANIPABJIEHUSI COBPEMEHHOM OMOTEXHOJIOT M H.

SNk W=

Urto Ttakoe TexHosorusi? OCHOBHBIE Ki1acchl TexHOJIOTul. [Ipumepsi.
[Ipenmet u 3amaun buotexHonOrnuu.

Mertononorust BUOTEXHOIOTHH.

Uctopus pazsutust bT

[IpenmymiecTBa OMOTEXHOIOTUYECKUX MTPOILIECCOB.

KoHnTpojibHbIE BOPOCHI 10 TeMe 2.
I'eneruveckass wuH:keHepusi. Hcropuss. MeTono/iornyeckue OCHOBbI. YcHexu M
NMePCNeKTHBbI TeHETHYECKOH NHIKeHEePHUH.

1. OcoOGeHHOCTH reHEeTUUYECKONH MHKEHEPUU KaK HayKH.

2. llpennocbulku BO3HUKHOBEHMS U dTanbl pa3sutus ['H.

3. IlepcnekTuBbI pa3BUTHSI TEHETUUECKON NHIKEHEPHH.

4. OcHOBHBIE 3TaIlbl CTAHOBJICHUSI U Pa3BUTHS.

5. Tpunmunuansaas cxema ['M-paboT.

6. DBOJIOLMS NPEICTABICHUN O TeHE

7. CTpyKTypa r€HOB IPOKapHoTa

8. Okcnepeccus reHOB Ipokapuota. OnepoHHBIN IPUHLUI OPraHU3aLMKY FEHOMA IPOKAPUOT
9. OcobGeHHOCTH CTPOEHHSI TEHOB SyKapHOTa.

10. Metoab!l OIy4YEHUS YACTHIX TEHOB.

11. Knonoreku (6ubnuorexu reHoB). [lonck rena B KJIOHOTEKE

12. TIP. Tuns [TIP. 3nauenue [P nns ['H.

13. CexBenupoBanue. Tunsl. OrpaHuueHUs.

14. Kaxkoe 3nauenus 1 ['M umeer siBneHre oOpaTHOM TPAHCKPUIILIAN?
15. SBnenus pectpukuuu. Mcnonb3oBanue pepmeHToB pectpukiuu B ['M. [Tomyuenue nunkux
KOHIIOB.

16. Bexkropsl B I'U, TpeboBaHus K BEKTOpam, UX CBOKCTBA.

17. Tlnasmunsl kak BekTopsl B ['M. OcoOeHHOCTH MIa3MH]T KaK BEKTOPOB.
18. Bupycsl, Kak BEKTOpHI.

19. ®aru xak Bektopsl B [ U. ['ubpunusie daru.

20. XunopomnactHas u mutoxonapuanbHas JJHK kak BekTopsbl.

KonTpoJsbHbie Bonpocskl no Teme 3.
Tpancrenos. Meroabl nmepeHoca reHoB B KieTrky. PenaktupoBanue reHoma. MOHUTOpPUHT
TPAHCTEHOB.

l.
2.

Tpancrenos. EcTecTBeHHbIE MEXaHU3MBI TPAHT€HO3a B TIPUPO/IE.
Mertoast BBeaenus rec/JHK (pekomOunantao IHK) B kietky.



BBenenue rena sykapuoT B KIETKY pokapruoTa. OcCOOEHHOCTH 3KCIIEPECCUH B IPOKAPHOTE.
I'enetnueckas Tpanchopmarus E.coli, mpeacrasureneii p.Bacillus.

0TOOp KJIETOK IOCTIe TeHETHYECKOH TpaHC(hOopMaIIHH.

BBeneHne reHoB B KIIETKH MJIEKOITATAIOIINX

BBenenue reHoB B KIETKU pacTeHUH. [ eHHH)KeHepus pacTeHU, 3a7a4l U JOCTHKCHUS
I'eneTnueckas TpaHcopMalus COMaTHIECKUX KJIETOK MIIEKONUTaroIuX. ['eHoTepanus.

i A

TeMmbl I10KJIA10B:

Bextopst B ['U, TpeGoBaHUs K BEKTOpaM, UX CBOMCTBA.

[Tnazmuast kak BekTopsl B 1. OcoOCHHOCTH I1a3MU]] KaK BEKTOPOB.

Bupycsl, Kak BEKTOPBI.

@arn kak BexkTopsl B ['U. ['uOpuansie daru.

XnopomnactHas 1 MuToxoHapuainbHas JIHK kak BEKTOpBI.

Tpancrenos. EcrecTBeHHbIE MEXaHU3MBbI TPAHT€HO3a B PUPOJIE.

BBeneHue rena sykapuoT B KJIETKY pokaproTa. OCOOEHHOCTH 3KCIIEPECCUU B TPOKAPHOTE.
I'enernueckas Tpancdopmanus E.coli, mpeacrasuteneii p.Bacillus.

BBeneHne reHoB B KIIETKH MJIEKOITUTAIOLINX

10. BBeneHue reHoB B KJIETKU pacTeHUH. [ eHUHKeHepus: pacTeHU, 3aa41 U JOCTHKECHHS
11. I'enernueckas TpaHchoOpMaLus COMATUUECKUX KIETOK MIleKONUTalomux. ['eHoTepanus.
12. IIpo6aemsl ipu peanusanuu ['M-pabdor.

13. Kpyrusrii croi. " 'MO. Onacrocts I'MO. I'MO, 3a u npoTtus".

WX W=

KonTtpoJsibHbie Bonmpockl o Teme 4.

Kierounasi wuH:KeHepusi :KUBOTHBIX. MeTtogonornueckne ocHoBbl. IIpakTHueckoe
3HAYeHHe U MePCNEeKTHBBI

Krnerounas mH>XeHepHs )KUBOTHBIX M YEIOBEKa.

TorunorentHocTs. [loHsATHE.

DOMOpuoHanbHbie cTBOJIOBBIE KIeTkH (DCK), nx 3HaueHwue.
Mezenxumnbie ctBosioBbIe KieTku (MCK).

KynbpTuBupoBanue u nepeHoc aMOpuoHoB. KinoHnpoBaHue KHUBOTHBIX.
XHMEpHI.

CoznaHue TpaHCTEHHBIX )KMBOTHBIX, 3TaIlbI.

BcnomoratenbHbIe penpoayKTHBHBIE TEXHOJIOTHH.
DKcTpakopropaibHoe omiogorBopenue (9KO).

e A

KonTpoabHubie Bompochl mo teme 5: «AMMyHHast OuoTexHOI0rTHsl. MOHOKJIOHAJIbHBIE
AHTHUTEJIAa M UX MPUMEHEHH e

1. Knaccudukanus BakuuH. Pons BakiuH B mpoduiiakTiKe HHOEKITMOHHBIX 3a00IeBaHU.

2. TlpuBectu cxemy MOTYUYEHUS KUBBIX BUPYCHBIX BaKIUH.

3. IlpuBectu cxemy MOJIy4YeHHUs PEKOMOWHAHTHBIX BAaKIMH Ha MPUMEpPE BaKLUUHBI MPOTHUB
renarura B.

4. TlpuBecTtr mpuMepbl BaKIIMH OyAYIIEro: pacTUTENbHBIX, NenTuAHBIX U JIHK-BakiuH.

5. TexHonorusi NpoOU3BOACTBA PEKOMOMHAHTHBIX MOHOKJIOHATLHBIX aHTHTE].

6. OO0sacTu MPUMEHEHHSI MOHOKJIOHAIBHBIX aHTUTE.

KonTpoasHubie Bonpochl o teMe 6: «benkoBas un:keHepusi. HanpasieHusi ucciaeanoBanmi
B 0€JIKOBOY MHKEHEPHN»

1. JlaiiTe ompezaeneHne Kiaccy OHOMOIMMEPOB «Oenkm». Kakue coeawHeHUs SBIsSETCS
MoHoMepamu? Kak Ha3pIBaeTcsl CBSI3b MEXy MOHOMEpPaMU B niojumepe?

2. OxapakTepu3yiTe NEpBUYHYIO, BTOPHUUHYIO, TPETHUUHYI0 M YETBEPTUYHYIO CTPYKTYpHI
OenKoB

3. Yro mpencTaBisroT co00i d-cripais U B-cTpyKTypa Oemnka?



4. Kax npoucxoaut ¢onauHr 6enaxos? Kakyio pois B 3TOM MPOLIECCE UTPAIOT MOJIEKYJISIPHbIE
IarnepoHbI?

1. OnwumuTe OCHOBHBIC ATAIBI OMOCHHTE3a OenKa.

2.  OnumuTe OCHOBHBIC MMPUHIUIIBI TEXHOJIOTHH pekomOnHanTHOM JIHK.

3. Uro Takoe »>HIAOHYKJEa3bl PECTPUKIMM M IIOYEMY OHU BaXHbl JUIsl TEXHOJOTUU
pekomOunanTHBIX JJHK?

4. Onumure CTPyKTypy IIa3MUJ M OXapakTepU3yWTe IUIa3MHUIHBIE BeKTOpbl. Kakumu
0COOEHHOCTSIMHI OHU 001a1ar0T?

5. VYkaxuTe OCHOBHbIE OMOTEXHOJOTHUECKUE ITAMbl METOIUKN KIOHUPOBAHHUS.

6. OnuiuTe cnocoObl BBEACHUS PEKOMOMHAHTHBIX IJIa3MUJ] B KIETKY OaKTEpHH.

7. Uro 03HAuYaAET MPOILECC «IIEKTPOIIOPALUS» U IS UETO €€ MPUMEHSIOT?

KonTpoJbHbIe Bopockl 0 Teme 7:

«/H:KeHepHasi IH3UMOJIOTHSl, UMMOOUMJIM30BaHHbIE (DePMEHTHD)
Oxapakrepusyite pepMeHTbI Kak OMOJIOTHYECKUE OOBEKTHI.
Knaccudukamnust pepmeHTOB.

[TpuBenyuTEe IPUMEPHI UCIIOTIB30BaHUS (PEPMEHTOB B KAUECTBE JICUEOHBIX CPEICTB.
HazoBute 6uoTexHONMOrMYECKre METOIbI MOTy4YeHUs (DEPMEHTOB.

Cxema npou3BoJICTBa (PEPMEHTOB MUKPOOHOJIOTHUECKOTO MTPOUCXOKICHHUS.
Metoasl nMMOOUIM3auu (PEPMEHTOB.

VYka)kuTe OCHOBHBIEC TPEUMYIIECTBA UMMOOHIN3AINH OMO00BEKTOB.
O6macTi MpUMEHEHHSI TMMOOHMIIN30BaHHBIX (DEPMEHTOB.

Yro npencTaBisioT coO00i OMoKaTaIn3aTopbl BTOPOTo MOKOJICHUs?

WX R WD —

Tema 8

Tect pasi camonpoBepku Nel B YK ¢ LMSMoodle

(Oannvle 3a0aHus bINOJIHAIOMCA CHLYOEHMOM CAMOCHIOAMEbHO
u npenooasamenem 6 00A3amMeaIbHOM NOPAOKe He NPOGEPAIOMCS)

IIpumeps! BONIPOCOB TecTa:

1) Kakoe wu3 mnepeduclICHHBIX CBOMCTB CIEAyeT OTHECTH K HeIOCTaTKaM MHUKPOOHBIX
OroceHcopoB?

a) Oosee MeHee cTabMIBHBI (710 1 TOIa)

0) MenJeHHBIN OTKIIMK Ha JeTeKTHUpyeMbli areHt (ot 10 1o 60 MUHYT)

B) BO3MOXXHOCTh MHOTOKPATHOT'O MCIIOJIb30BAHUS

I) TO3BOJIAIOT OTIMYUTH OMOJIOTHUYECKH JIOCTYIHYIO YacTh JETEKTHPYEMOTo BeniecTBa Ha (poHe
€ro o0IIero coAepKaHus B MPUPOTHOM 00BEKTE

2) Kaxoii m3 MHUKpPOOPraHW3MOB HE SIBIISICTCSI KOMIIOHEHTOM 3aKBAaCOK, NMPUMEHSEMBIX IS
MPOM3BOJICTBA KUCIOMOJIOUHBIX MTPOIYKTOB?

a) Lactobacillus bulgaricus

06) Bifidobacterium bifidum

B) Lactococcusdiacetilactis

r) Leptospirillumferrooxidans

3) Ilpu mpoBeneHnn OMOpEeMEIMANU 3arpsS3HEHHON TMOYBBI YCTAHOBWIIM, YTO 3arpsi3HUTEIH
IUIOXO MOJAAETCS PA3N0KEHUIO €CTECTBEHHON MUKPOOMOTOH Jake MPHU CO3AaHUN ONTHUMAIIbHBIX
ycinoBuil pocra. Kakoit meronm Hambonee 1eiecooOpa3HO MPUMEHHTh B 3TOM Cily4yae Jyist
YCKOpEeHUs: OnopeMeuanuu?

a) OmocTUMyISIIHUIOinsitu

0) OuocTUMYISAIUIOINVitro

B) OuoayrMeHTaIuio

I) OCTaBHUTh BCE KaK €CTh



KonTpoJbHbIe Bonpocs! o Teme 9

1. bpomwnbaple mpou3BoAcTBa. (OCHOBHBIE BHJABI OpOXEHWH, MHUKPOOPTaHU3MBI, HX
OCYILECTBIISAIONINE, 00pa3yeMble MPOTYKTHI.

2. Tlpou3BOACTBO KHCIOMOJOYHBIX MPOAYKTOB: 00Iasg cxemMa MPOMBIIIIEHHOTO IMOJy4YEHHUs,
IIPOM3BOJCTBO KMCIOMOJIOYHBIX HAIIUTKOB, TBOPOT'a, ChIpa. OCHOBHBIE TPOYLIEHTHI.

3. IlpoOuoTuku ¥ HOPOAYKTHl (DYHKIMOHAIBHOTO MUTAHUS: ONpEJETICHUE TOHATHUH,
UCIIOJIb3YEMBIE MUKPOOPTaHU3MBI.

4. Tlpebuotuku, cuHOMOTHKU. ONIpeieieHne MOHATHH, TPUMEPBI.

5. buonormueckoe KOHCEpBUpOBaHME (HA IpUMeEpe KBalleHHsA). MUKpPOOPraHU3MBI,
HCIIOJIb3YEMBIE B MTPOLIECCaX KBAIICHUS.

6. IIpou3BoacTBO XJ€OOIPOITYKTOB.

7. Hcnonp3oBaHWE MUKPOOPTAHU3MOB B MSICHOM M PHIOHOM MPOMBIIIIICHHOCTH.

8. IIpou3BOJICTBO KOPMOBOI'O M NMHUIIEBOrO OejiKa: MpPerMYIecTBAa MUKPOOHOTO OMOCHHTE3a,
TEXHOJIOTHYECKasi CXeMa, UCII0JIb3yEMOE ChIPhE.

9. TpeGoBanus, NpeIbABIIEMbIEC K TUIIEBOMY OCIKY.

10. Tonkuii MUKpOOHBIN cuHTE3. [lonmyueHne aMHMHOKHUCIIOT, BATAMUHOB, OPTaHUYECKUX KUCIIOT
C MCMOJIb30BaHUEM MUKPOOPraHU3MOB. OCHOBHBIE ITPOYLIEHTHI.

11. IIpousBoacTBO aHTHOMOTHUKOB. (OCHOBHBIE CTaJUA MPOMBIIUICHHOTO  IOJYYEHHUSI.
[IponyueHTsl.

12. TlpoMpIIUICHHOE ~ TOJMyYeHHE  a30TOUKCUPYIOMUX  OaKTepUadbHBIX  MPEMapaToB:
aKTyaJbHOCTh, MPUHLMIHAIbHAS CXEMa TEXHOJIOTUU MOJIyYeHHs, UCIIOJIb3yeMble Mpenaparsl U
HX COCTaB, CIIOCOOBI MPUMEHEHUS Insitu.

KonTpoasbubie Bonpocsl o teme 10

1. buoreorexHoNOTHs METAJUIOB: MUKPOOHOIOTHYECKHE TPOIIECCHI, JIeXkKAIUe B OCHOBE, U MX
XapaKTEPUCTHKA.

2.  MuKpoopraHu3Mbl, UCIIOIB3YEMBIE B MIPOIIECCaX BhIIIETaYUBAHUS METAJIIOB.

3. Bunpl BeIIienaunBaHusl METALIOB, UX OCOOEHHOCTH.

4. IlpeumyriecTBa GMOT€OTEXHOIOTHIECKIX METOIOB U3BJICUCHHUSI METAIJIOB U3 PY/I.

5. BrimenaunBanne wmemu. llpumensiemoe cwippe. Vcmonb3yemble MHUKPOOPTaHU3MBI U
MPOIIECCHI, JIKAIINE B OCHOBE MUKPOOUOIOTMYECKOTO BhIIETaYNBaHUS.

6. BrimenaunBanue 3oisota. IlocranoBka npo6siembl. Coipbe. CyliecTBYIOUIME TEXHOJIOTUU
MUKPOOHOIOTUYECKOTO BBIIIEIAYMBAHUS 30JI0Ta, UCTIOIB3YEMbIE MUKPOOPTaHU3MBI.

7. Ilpobnema octatouHoii HePTH B MECTOPOXKACHUSAX M ee npuunHbl. OO0OCHOBaHWE
BO3MO>KHOCTH HMCIIOJIb30BAHMSI MUKPOOPTaHU3MOB JJIsI IOBBIIIEHUSI HE()TEOTJauH 1aCTOB.

8. MHuKpOOpraHu3MBbl, HCIIOJIB3yeMbIe UIS TOBBIIMIEHUS HEe()TEOTAaYH IJIACTOB, OCOOCHHOCTH
JOCTaBKM HMX B HEPTCHOCHBIM IUIACT, OOpa3yeMble MPOMYKTHl KUZHEACATCIHHOCTH U HX
neicTBUE, HEOOXOIMMBIC YCIIOBUS insitu.

9. buopemenunanus. OcCHOBHBIE MOAXOABI, MX AS(H(PEKTUBHOCTH. DKOJOTUYECKHE AaCTEKThI
UHTPOIYKIIMU TPUPOAHBIX M TEHETUIECKH MOTU(PHUIIMPOBAHHBIX IITAMMOB.

10. TlpuHuuOel U METOIbI MHTEHCHU(UKAIMKA OMOJOTHYECKOTO pa3pylIeHHs YTIIEBOAOPOIOB B
OKpYXaroIlei cpeae.

11. Dxonoruueckue mpoOIeMbl HCTIONB30BAHUS TPAAULIMOHHBIX BHIOB TOILIMBA.

12. buoromimBo: BUAbI, 0COOEHHOCTH MPOU3BOICTBA, PEUMYIIIECTBA OMOTOIIIINBA.

13. OcHOBHBIE IPUHITUIBI MUKPOOHOIOTUYECKOM 00paOOTKHU OpraHNUYECKUX OTXO/IO0B.

14. Metoabl 06pabotku THO. Mukpobuoornueckre mporecehl.

KonTpoabHbie Bonpockl o teme 11

1. buoceHcopsl: ompeneneHUe MOHATUS, NPUHLMI JCHCTBUS, XapaKTepUCTUKA Mpolecca
«pacro3HaBaHU.

2. buonornyeckue o0BbEKTHI, UCMOIb3yEMbIE B KaUeCTBE OMOPELIEITOPOB.

3.  MukpoOHble OMOCEHCOPBI, MPEUMYIIIECTBA U HETOCTATKH.



4. buomnoBpexaeHHUs: ONpEAEIECHUE IOHATHS, MpPU3HAKU TOBPEXKIECHUS MaTepualioB
MHUKPOOpPTraHU3MaMH, JOKa3aTelbCTBO MOBPEXKIAIOIIEH aKTUBHOCTH MUKPOOPTaHU3MOB.

5. Bo30yaurenu moBpexIeHUI HEKOTOPHIX MaTepHajoB (TIPUMEPHI).

6. IIpuunHbBI MOBPEXKAECHUS MaTEPUATIOB MUKPOOPraHU3MaMH, IOBPEXKJAIOINE aTCHTBHI.

7.  OU3MKO-XMMUYECKHE (PAKTOPBI CPEbl M MOBPEXKICHHE MAaTEepHAIOB MUKPOOPTaHU3MaMHU.

8. bopnba ¢ GMOMOBPEKICHUIMH.

KonTpoabHbie Bonpockl 1o Teme 12

«CoBpeMeHHasi OMOTEXHOJIOTUSI PACTEHHM I, KAK HAYKA M 0TPACJ/ib MPOU3BOCTBA)

1. buoTexHOIOTHS BBICIIMX PACTCHUH — 11eJb, 3a/1a4i U nipeaMeT. OOBEKTHI KyIbTHUBUPOBAHUSI.
[IpeumymiecTBa HUTOOMOTEXHOTOTHH.

2.  DMOUpHYECKU#, ITHOJOTUUECKHM, OMOTEXHUYECKUH U TEHOTEXHUYECKHUI TIEPHOJIbI UCTOPUHU
pa3Butusi. OCHOBHAs TEPMUHOJIOTHSI.

3. Hcnonb3oBaHue OMOTEXHOJIOTMH B KauecTBE MOJENU JUIsl U3YUYECHUS >KU3HENEATEIbHOCTH
pactenmii. KynbTypa KJI€TOK Kak MOJAENb IS HCCIeNOBaHUS (POTOCHHTE3a, MUHEPAIHLHOTO
MUATAHUS, YCTOMYMBOCTH, POCTA U Pa3BUTHS PACTCHUH.

4. BropuyHbIi METa0OIU3M B KIIETKAX in Vitro. 3Ha4€HHWE B U3YYCHUU META0OIU3Ma KIETOK
(7151 KIIETOYHON OMOJIOTHH).

5. KynbTypel KIETOK Kak NpPOAYUEHTHl IICHHBIX OHOJOTHYECKU-AKTHUBHBIX BEIIECTB.
MacmrabupoBanue npoiecca KyJIbTUBHPOBAHUS.

6. CoBpeMEHHOE COCTOSIHHE MHUPOBOIO PhIHKA MPUPOJHBIX BEIIECTB M TEHICHLMH PA3BUTHUS
OMOTEXHOJIOTHIM JIEeKapCTBEHHBIX PACTEHWH B TMPOM3BOACTBE (HapMaIeBTUUECKH Ba)KHBIX
MPOJIYKTOB.

7. IlpakTHueckoe MPUMEHEHHE METO/a KYJbTYpPbhl KJIETOK M TKaHEW. AJIEKBATHOCThH KJIETOK
paCTeHHIA in Vitro B Ka4eCTBE MOJCITH ISl (PU3NOIOTUYECKUX MTPOIIECCOB.

8. KynbTypa Ki1€TOK Kak MHCTPYMEHT B CEJIbCKOXO35IIICTBEHHON OMOTEXHOJIOTHUH.

9. Kommepuecku BBITOJIHbIE OMOTEXHOJIOTHUECKHE MPOJTYKThI PacTUTEIBHOTO
MIPOUCXOXKICHHSI.

10. HHurerpanus OGMOTEXHOJOTUH C OHOMH(POPMATHKOMN, HAHOTEXHOIOTHEH, METAOOIOMUKON U
JIPYTUMU HAyKaMH.

KonTpoJsbHbie Bonpocsk! no teme 13

«KyJ1bTUBHPOBaHUE PACTUTEIBLHOI0 MAaTEPHUAJIA in Vitro»

1. OOmme, cnenuaibHbIe W CHENU(DUYSCKHE METOMBI, HCIOJIb3yeMble B OHOTEXHOJIOTHHU.
OCHOBHbIE IPUHIIUIIBI KYJIbTUBUPOBAHMS PACTUTEIBHOTO MaTepuana in vitro.

2. Kynprypa xmeTtok u TKaHeW. Tumbl SKCIUTAHTOB: CIOCOOBI TOMYYEHUS W METOMIbI
CTEpPHIM3ALIUH.

3. Crepunuzanusi 3KCIUIAHTOB M BBEICHUE B KYJIbTYPY in Vitro. MeTONbl KyJIbTUBUPOBAHUS
KJIETOK U TKaHEN.

4. KamrycoreHe3 B KyJBTYpE PACTUTCIBHBIX KJICTOK M TKaHed. OCOOEHHOCTH KaJLTyCHBIX
KJIETOK, KyJIbTUBUPYEMBIX Ha TBEPAbIX MUTATEIIbHBIX CPEIIAX.

5. Hemuddepennmanus TKaHeW BBICIIMX pacTeHW in  vitro. Mopdonorudeckue,
duznonornyeckre, OMOXUMUYECKUE U TEHETHUECKHUE XapaKTePUCTHKHU KaJLTyCOB.

6. Pocr kamnycHeix Kynbryp. Jduddepennmanus B KyibType KIETOK in vitro. WHIyKIus
muddepennuanuu. Tunsl auddepeHunanuu.

7. Tucrorene3. @akrTopsl, BiHAOmME HA TUPPEPEHINANUI0 B KYJIbType KIETOK.
['opmoHanbHas perysius B KyJabType KJIETOK U TKaHEeH in vitro.

8. Metonsl cenekiuu in vitro. CoMakiIOHalbHAas U3MEHYUBOCTh. [ €HETHUECKHUE MEXaHU3MBbI
BO3HMKHOBEHHUS COMAKJIOHAJIbHBIX BAPUAHTOB.

9. Mopdorene3 pacTeHUl B KyJbType in Vitro: OCOOCHHOCTH M 3HadeHHE. TeXHOIOorus
KyJbTUBUPOBaHUsA. [lepCcrieKTUBBI UCTIOIB30BAHMS B IPAKTHUKE.



10. IlomyuyeHne CyCHEH3MOHHBIX KyJIbTyp KiIeTOK. CrocoObl KyJIbTHBHPOBAHUS CYCIICH3HM.
Mopddonornueckue, (uznoigornyeckre, OWOXHMUYECKHE W TEHETHYECKHE XapaKTepUCTUKU
CYCIHEH3UOHHBIX KYJIBTYP.

11. KpuBas pocrta, da3er pocroBoii kpuBoil. CrocoObl TOBBIMICHHUS POTYKTHBHOCTH.
du3nonornyeckas XxapakTeprcThKa KJIETOK Ha pa3HbIX (pa3ax pocra.

12. TypOuaocTaTHBIA W XEMOCTaTHBIM PEXHUMBI KyJIbTUBHpOBaHUA. llepuomuyeckuii u
HEIPEPBIBHBINA PEKUMBI KYJIbTUBUPOBAHHS.

13. TexHuka BbIFCICHUS] OWOTEXHOJOTUYECKUX TMPOJYKTOB W3 KJIETOYHOM Macchl U
KYJIbTYPaJIbHOM KUIKOCTH.

14. T'ereporeHHOCTh, KYyJbTYp 1O pa3IM4YHBIM TIPU3HAKaM KaK OCHOBa YCTOMYMBOCTH
nonyJisiuuu. KiieTounslil LUK B KAETKaX in vitro. CUHXpOHU3AIIHS.

15. KynapTypa cBOOOAHOKMBYIIUX KJIETOK BBICIIHUX PACTCHHHA KaK YHHKaJIbHash OMOJIOTHMYECKas
cucreMa. cTOUHMKYN KIIETOK. MEeTOIbI «KOPMSILIETO CIOS» U «TKAHU-HSIHBKIY.

16. KynbTypa W30JMpPOBAHHBIX MPOTOIUIACTOB. MeETOIbl MOJyYEHUS W KyJIbTUBUPOBAHUS.
CI)Hsuqecm/Ie, XUMHUYECCKHUE U XI/IMI/IKO-(I)epMeHTaTI/IBHBIe MCTOABI pa3pylICHUS KIICTOK.

17. OcobenHoctn TpUMEHEHUsS (EPMEHTATUBHBIX TPEMAPATOB. YCIOBUS  TONTY4YEHUS
YKU3HECITOCOOHBIX MPOTOILIACTOB.

18. MeTonbl «KMIKUX Kallejdb» U «IUIATUPOBAHUS». Y CIOBHS KyJIbTUBUPOBAHUS MPOTOILIACTOB.
MaHI/IHy.HSII_II/II/I C U30JIMPOBAHHBIMU NIPOTOINIACTAMMU.

19. 3HadueHne KyabTypbl MPOTOILUIACTOB PACTUTEIBHBIX KIETOK I MOJAEINPOBAHUS
(U3HONIOTHYECKUX TPOIIECCOB. Perenepariuisi KJIE€TOK U3 MPOTOTLIACTOB.

KonTpoJsbHbie Bonpocsl o teme 14

«MouiekyasipHbI€ U KJIETOYHbIC TEXHOJIOTMH HHKEHEPHH PAaCTeHHII»

1. Hcnons3oBaHue  MpOTOIUIACTOB ISl KJIETOYHOM CEJIEKIIUH. Comatnueckas
(mapacekcyainbpHasi) THOpUIU3aLs.

2. Bunel comatnueckux ruOpuaoB u ux aHanus. [Ipobinema cenexktuBHOro mapkepa. Ilepenoc
KJIETOYHBIX OpPTaHeILI.

3. CoBMecTHOE KyJbTUBUPOBaHHME aBTOTPO(HBIX U reTepoTpoHBIX KiIeToK. Llemu co3manus
acconuanui. buonorndeckoe 3HaueHue. llepcnexkTuBsl.

4.  MUKpOKIJIOHAJIBHOE pa3MHOXKEHHE. ®daxTopsl, BIIUSIOLINE
Ha MPOLECC KIIOHAIBHOTO MUKPOpa3MHOKeHus. IIpakTnueckoe 3HaueHuE.

5. T'ennas unxenepus pacteHui. TeopeTnueckas U NIpakTHYECKas 3HAYUMOCTb.

6. Tpancrennele pacteHus. MeTtoael mnonydeHus. BekTopsl mepeHoca TIeHEeTHYeCKOH
UH(POPMALIUH Y PaCTCHHUH.

7. IlpakThyeckue 3anadyd, peHIaeMbleé C IOMOILBIO TPAaHCTeHHbIX pacTeHuil. Crucok
TPAHCTEHHBIX PACTEHUIA.

8. IIpoOnemsbl, CBA3aHHBIE C T€HETUYECKH MOAU(PUIMPOBAHHBIMU pacTeHUAMHU. [lepcreKTUBEI
T€HHOW MH)KEHEPUU PACTECHU.

KonTtposabHbie Bonmpockl mo teme 15

«IIpoayKThl OHOTEXHOJIOTHH PACTEHUH M UX HCIOJIb30BAHME»

1. Buabsl GMOTEXHOJOTHMUECKOW MPOAYKLUHU, UX XapaKTEPUCTUKA U OCHOBHBIE MOTPEOUTEINH.
Pactenns xak BaXxHbIe HICTOUHUKH Q)apMaKOHOFI/ILICCKI/I HCHHBIX BTOPUYHBIX MeTa0O0INUTOB.

2. IIpobnema cuHTE3a MEPBUYHBIX U BTOPUYHBIX META0OJIMTOB B KJIETKaX in vitro. BnusHue
yCJ'IOBHfI KYJbTHUBUPOBAHHWA HAa NPOAYKTHBHOCTb TKAHU.

3. Crpareruu yBeJWYeHUs OMOCHHTETHYECKOTO NOTeHIMana kieTok. Celekuus MITaMMOB-
CBEPXIIPOYLIEHTOB.

4. PactutenpHble OMOTEXHOJIOIMU U COXpaHeHHe OuopazHooOpasus. KierouHble TEXHOJIOTHH B
PACTCHUCBOJACTBC U XPAHCHUU KYJIBTYP KIICTOK, TKaHEH.

5. Komneknuu pacTUTeNbHBIX OOBEKTOB in vitro. IlepecagouHble M JE€MOHHPOBAHHBIE
KOJIJIEKIIH.



6. KpuocoxpaHeHue KynbTyp KJIETOK U MEpUCTEM. BaHK KJIETOK U TKaHEN.

TBopueckasi camocTosATeNnbHas padoTa BKIIOYAeT HamucaHue pedepara Mo 3aAaHHBIM TEMaM.
3agaHue BbIIACTCA MHANBUAYAIBHO KaKAOMY CTYAECHTY B Hadaje 7 ceMecTpa.

Kpumepuu oyenusanusa pabomeoi.

- COZIEP’KATENBHOCTD, JOTHYHOCTh, ApPT'yMEHTHPOBAHHOCTD U3JI0KEHHUS U OOIINX BHIBOOB;

- YMCHHE aHAJIM3MPOBATh pAa3MYHbIE HCTOYHHUKH, HW3BIEKaTh W3 HUX HCYEPIBIBAIOMIYIO
UH(POPMALIMIO, CUCTEMATU3UPYS U 0000111as ee;

- YMEHHE SCHO BBIpaKaTb CBOW MBICIIM B YCTHOH (hopme, SPKOCTh, OOpa3HOCTH BBIPAKECHHH,
VHIMBHyaTbHOCTh CTHIIS aBTOpa pedeparta;

- TpaBWIBHOCTH OQOPMIEHUS pPabOTHl (COOTBETCTBHE JEMOHCTPALMOHHBIX MAaTEpHaNIOB
OCHOBHBIM TPeOOBaHUAM K O(POPMIICHHIO MTPE3CHTAIIH)

1.2 Crincoxk BONPOCOB M (MJIH) 3aJaHUI 111 IPOBeIeHUsI IPOMEKYTOYHOM aTTecTANNU
CnHcoK BONPOCOB K 3a4eTy
(3a4eT BBICTABIISAETCS 11O PE3YJIbTATAM BBIIIOJIHEHUS BCeX (POPM TEKYILEro KOHTPOIIS,

IPOMEXYTOYHOM aTTECTAIlM U KPATKOTO cOOECe1I0BaHHs CO CTYICHTOM)

Tembl 1-4

1. Ilpeamer, 3amaun u MeTOAO0JOTHS broTexHOIOTHH.

2. HampaBnenus buorexnonoruu.

3. Uctopus pazsutusa bT

4. I'enernueckas nHxeHepus. [IpeanoceuIku, METOBI U AOCTUKEHHUS.

5. [IpunuunuansHas cxema I'U-pador.

6. OBoronus NpeacTaBIeHNl 0 reHe. CTpyKTypa IeHOB 3y-HU IPOKapHOT

7. MeToasl FeHETUYECKON MHKEHEPHH.

8. Bekrops! B 'U, TpeboBaHus kK BEKTOpaM, UX CBOMCTBA.

9. Tpancrenos. Metoasl BBenenus rec/JHK (pexomOunantHoi JIHK) B kinerky. MoHUTpUHT
TPaHCTEHOB.

10. BBenenne reHa DJYKapHOT B KIETKY mpokapuora. OCOOCHHOCTHM SKCIEPECCHH B
IIPOKAPHUOTE.

11. l'enerndeckast TpaHCGOpPMALINS COMATHYECKUX KIETOK MIIEKOTHTAIOMKX. [ eHoTepanusl.
12. KnerouHast ”H)XEHEpHUs )KUBOTHBIX U YEJIOBEKA.

13. DmOpuonanbHabie cTBOOBBIE KieTkH (DCK), nx 3HaueHue.

14. KyneTuBHpOBaHHE U TIepeHOC SMOpHoHOB. KitoHMpOBaHUE )KUBOTHBIX.

15. Co3nanue TpaHCTEHHBIX KUBOTHBIX, ITAIIBI.

16. BcnomorarenpHble penpoayKTuBHbIe TexHoaoruu. JKO.

Tembr 5-7

1. CrpykrypHas opranuzanus 6enkoB. [locTTpaHcasimnoHHas MOIUPHUKAIAS OSITKOB.
OCHOBHBIE IPUHIMITBI TEXHOJIOTUH MOJTY4YE€HUS! peKOMOMHAHTHBIX OEJIKOB.

3. Cucrtembl »3kcnpeccun TeHOB. (OOecriedyeHHE BO3MOXHOCTU JKCIPECCHH TE€HOB
MJIEKOITUTAIOLINX B MUKPOOHOM KIIETKE.

4. Hanpasnennas moaugukanus 6enxkoB. MeTopl HalIpaBJIEHHOTO MyTareHesa.

5. CriyuvaifHbIf MyTareHes M ceiekuus OeiKkoB ¢ onpezencHHON QyHKIuen (MoneKyaspHast
ABOJIIOITHA).

6. ®DepmeHTHI Kak Ouonornueckue oobekThl. Knaccugukanus. XapakrepucTuka.

7. TIpOMBIIIUIEHHOE TPOM3BOACTBO (EPMEHTOB, TOJYYAEMBIX OHOTEXHOJIOTHYECKUMU
metoaaMu. Cxema Mpou3BoOCTBA (PEPMEHTOB MUKPOOHOIOTUYECKOTO POUCXOXKICHHSL.

8. Mertoabl UMMOOMIH3aMU (EPMEHTOB.



10.
11.

10.

11

12.

13

15.

16.

17.

K.]IaCCI/I(bI/IKaL[I/IH BaKIIUH. Paznuunbie TEXHOIOTHH MOJIy4YCHH BAKIIUH.

AHTHUTENA: CTpOeHue, KilaccuuKalys, METO bl moydeHus. [ uépumiomMmuas TEXHOJIOTUSI.
O6HaCTI/I MMPUMCHCHU I MOHOKJIOHAJIbHBIX aHTHUTCIIL.

Temsi 8-11
OCHOBHBIE  HANpaBJICHWs  TMPOMBINIUICHHOW  MukpoOumomormu.  Kpatkas — mx

XapaKTEePUCTHKA.

bpoaunbapie mpousBoacTBa. OCHOBHBIE BHJBI OpOXXCHHH, MHKPOOPTAHH3MBI, HX
OCYILECTBIISAIONINE, 00pa3yeMble MPOIYKTHI. MIcroap30BaHKEe B MPOMBIIUICHHOCTH.
[Tpon3BOACTBO KMCIOMOJIOYHBIX IPOAYKTOB: 0011asi cXeMa MIPOMBIIIIEHHOTO TIOJTy4YeHus,
OCHOBHBIC MpPOAYLEHTHL. [Ipo-, mpe- U CHUHOMOTHKH, MHPOIYKTH (PYHKIMOHAIBHOTO
MUTAHUSL.

Buonornueckoe KOHCepBUPOBaHHE, MPOU3BOICTBO XJIEOOMPOAYKTOB, HCIIOIb30BAHHUE
MUKPOOPTaHU3MOB B MSICHOM U PHIOHON MPOMBINIIEHHOCTH. OCHOBHBIE MTPOYLIEHTHI.
[Tpou3BoACTBO KOPMOBOTO U MUILEBOTO OEJIKA: MPEUMYIIECTBA MUKPOOHOTO OMOCHHTE3A,
TEXHOJOTMYECKasi CXeMa, HCIoJIb3yeMoe Cbipbe. TpeboBaHMs, NpeabABISIEMbIE K
MUIIEBOMY OEJKY.

Tonkuii MUKpOOHBIN cuHTE3. [IprMeps! mpon3BoACTB. OCHOBHBIEC MPOTYIICHTHI.
[IpombinsieHHOE  TOJMY4YeHHE  A30TPHUKCHPYIOMUX  OaKTEpUANbHBIX  PENapaToB:
aKTyaJIbHOCTb, MPUHIUIHAIIbHAS CXeMa TEXHOJOTUH TMOJY4YeHHs], CIIOCOObl MPUMEHEHUS
insitu.

buoreotexHonorus MeTayuioB: MUKPOOHMOJIOTMYECKHE MPOLECCHI, JeKallle B OCHOBE,
BU/IbI BBIIIEIAUYMBAHUS METaJUIoB, ux 0COOEHHOCTH. [IpenmymecrBa
OMOre0TeXHOJIOTMUYECKUX METOJIOB U3BJICUEHUSI METAIIJIIOB U3 PY/I.

BreimenaunBanue meau. Ceippe. Mcnosb3yeMble MHUKPOOPraHU3MBI U IPOLECCHI,
JIeKaIUEe B OCHOBE MUKPOOHOJIOTMYECKOI0 BhIIIETaUUBAHMUS.

BrimenaunBanue 3omota. [TocranoBka npo6iemsl. Chipbe. CyIecTBYOIINE TEXHOIOTUU
MHUKPOOHOJIOTUYECKOTO BBILIEIAYMBAHUS 30JI0TA, UCIIOJIb3YEMbIE MUKPOOPTaHU3MBI.

. Ilpobnema ocraToyHOil He(TH B MECTOPOXKICHMAX U ee npuduHbl. OOOCHOBaHHE

BO3MOXXHOCTH HCIOJb30BaHUS MUKPOOPIaHW3MOB JJIsi TOBBIIIEHUS He(TEeOoTIaun
11acToB. [IpuMepsl UCTI0IB30BaHUSA MUKPOOPTraHU3MOB.

buopemenunanms. OcHOBHBIE TOAXOIBI, MX 3(PPEKTHBHOCTh. DKOJIOTUYECKHE ACTICKTHI
UHTPOIYKIMU IPUPOAHBIX U TEHETUYECKU MOTUGPHUIIMPOBAHHBIX IITAMMOB.

. buoronnmBo: BB, 0COOEHHOCTH MTPOU3BOACTBA, TPEUMYIIIECTBA OMOTOILIMBA.
14.

OcHoBHbIE MIPUHLIUTIBI MUKpPOOHUOIOTHYECKOM o0paboTku OpraHHYECKHUX
orxo10B.MeTtozast 00padoTkn ThO. MHKpOOHOIOTHIECKHE TPOIIECCHI.

Buocencopsl: onpeneneHue MOHITHS, MPUHIMI JEHCTBUS, XapaKTEpUCTUKA Ipoliecca
«pacno3HaBaHusm». MUKpoOHBIE OMOCEHCOPHI, TPEUMYLIECTBA U HEJOCTATKH.
buonoBpexxaenus: omnpenencHUe TMOHATUS, NPU3HAKK U TPUYUHBI TMOBPEXKICHUS
MaTepUaIOB MUKPOOPTaHU3MaMHU, BO3OYAUTENIN MMOBPEKACHUMN (IIPUMEPHI).
Ou3nMKO-XUMHUYeCKre (HaKTOPbl Cpelibl, CIOCOOCTBYIOIIME MOBPEXKICHUIO MaTEepHaOB
MHUKpoopranuzMamu. bopbba ¢ OHOTIOBpEKICHUSIMHU.

Temb1 12-15
TeopeTnueckoe W TMpakTU4Yeckoe 3HaueHue Qurodbnorexnonoruu. lLlenu wu 3amaum
(UTOOMOTEXHOJIOTHH. OOBeKTHI KYJIbTUBUPOBAHUS. [IpenmyiiecTBa

(bUTOOMOTEXHOIOTHH.

Uctopuss  pa3Butus Hayku  (urobmorexnonoruu. OCHOBHAsE  TEPMHHOJIOTHUS,
ucrnoipzyemasi B GUTOOMOTEXHOJIOTHH.

Opranuzanus OMOTEXHOJOTHYCCKUX padOT ¢ BBICIIUMHU pacTeHusMu. OOopymoBaHUE
OMOTEXHOJIOTHUECKOH JIabOpaTOPUH U MpaBuiia paboThl C HUM.
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OO0mme, crenuanbHble U CreUU(UIECKUE METOIbl, WCHOJIb3yeMble B OMOTEXHOJOTHH.
OcHOBHBIE IPUHIUIIBI KYJIbTUBUPOBAHUS PACTUTENBHOIO MaTepHaa in vitro.

3Ha4yeHue KyJIbTYphl KJIETOK M TKaHeld. MeToibl, yCIIOBHS M CIIOCOOB! KyJIbTUBUPOBAHHUSL.
CocTaB NUTATENBHBIX Cpell. DKCIUIAHTHI PACTCHUH.

[TonyueHne KynbTypbl KJIETOK M TKaHel. Mcnonap3oBaHue KyJabTyphl B Ka4ECTBE MOJAEIU
JUISL N3YYCHMSI JKU3HEIEATENBHOCTH pacTeHU. [IpakTuieckoe npuMeHeHue.

Kamrycusle kynbTypbl. OcobenHocT Kamryca. buonorudeckoe 3nauenue. OcoOEHHOCTH
pocTa KaJTycHbIX KynbTyp. PocroBast kpuBas kauryca. CrnocoObl KyJIbTHBHPOBAaHUS
TKaHEH.

HemnbdepenuupoBka u kamrycorene3. Kierounas muddepenumanus in  vitro.
«OBOJIIOLMSD KIIETKU B KYJIBTYPE.

Cenexkuusa B KynbType TKaHu. Metoabl cenekuuu in vitro. OCOOEHHOCTH KaJLTyCHBIX
KJIETOK, KYJIbTUBUPYEMBIX Ha TBEPABIX MUTATENbHBIX CPENAX.

Cycnen3nonssle KyJabTypbl. CriocoObl NOTYYEHHsI U BBIPALIMBAHUS CYCIIEH3UU KIIETOK.
OrpaHndeHus 3aKpbITON U OTKPBITON cucTeM. IIpoMBIIITIEHHOE 3HAaUEHHE.

OCOOEHHOCTH KaJIITyCHBIX KIIETOK, KYJbTHUBHPYEMBIX Ha >KUIKUX MHUTATENIBHBIX Cpelax
(rmy6unno). Kputepum pocra KIETOK B CYCHEH3MOHHOH KynbType. CrocoOsbl
MOBBILICHUS IPOyKTUBHOCTH.

Bropuunblii merabonmusm B KieTkax in vitro. IlpoGnemMa CHHTE3a TEPBHYHBIX H
BTOPUYHBIX METAa0OJIUTOB. BinsHue ycnoBuil KyJbTHBHPOBAHUS Ha IPOJYKTHBHOCTb
TKaHH.

. K}’J'II)TI/IBI/IpOBaHI/IC OTACIBHBIX KIICTOK. Hcrounukn kieTok. buojorndyeckoe 3HaucHUE.

[TonyueHune pacTeHUHN U3 OTAEIBHBIX KIETOK.

KynbTypa cBOOOIHOKUBYIIUX KIETOK. METOABI «KOPMSILETO CIOA» U «TKAHU-HSIHBKI.
Teopernueckoe U MPaKTUYECKOE 3HAUYCHHUE.

CrnocoObl  BblAeNIeHUsT MPOTOMIAcToB. OCOOEHHOCTH MNPUMEHEHMSI (EPMEHTATUBHBIX
npenapaTos. Y CIOBHS MOTYUYEHUS KU3HECTIOCOOHBIX MPOTOIIIACTOB.

Kynerypa  M30IMpOBaHHBIX  MPOTOILUIACTOB.  METOABl  <OKMIKUX  Kameilb» W
«IUIATUPOBAHUA». Y CIIOBUS KyJIbTUBUPOBAHUS IIPOTOILIACTOB.

Perenepanuss  kJI€TOK W3 MPOTOIUIACTOB.  3HAY€HWE IS MOJCITHPOBAHMS
¢usnonornueckux mpoueccoB. OcOOEHHOCTH CIHAHUS MpoToruiactoB. Poiab B
COMATUYECKOM rubpuan3anuu.

3HaueHUE KIETOYHBIX TEXHOJIOTMH B PacTEHHEBOJICTBE, XPaHEHMM KYJIBTYp KIETOK U
TKaHel. Ponp 6aHka kietok u TkaHeil. KpnocoxpaHneHnue Ki1eTok U TKaHeH.

Mopdorene3 pacteHuil B KyJdbType: OCOOCHHOCTM U 3HauyeHue. TeXHOJIOrus
KyJbTUBHpOBaHU. [lepCrIeKTUBBI HCIIOJIB30BAHUS B IPAKTHUKE.

Comarunueckas (mapacekcyanbHasi) ruOpuausanus. [Ipobiema cenekTHBHOro Mapkepa.
[lepenoc kneTovHbIX OpraHeiul. Buapl comaTHYecKX THOPUAOB M X aHAIIN3.
CoBMecTHOE KyJbTHUBHPOBAHHE AaBTOTPO(HBIX M TIeTepoTpodHbIX KiIeTok. Llemu
co3faHus acconuanuii. buonornyeckoe 3HaueHue. IlepcnekTuBsl.

KionanpHOE MHMKPOPa3MHOKEHUE PACTEHUM: METOIbl M dTanbl. PakTopbl, BIHAIOIINE
Ha IIPOoLecC KIIOHAIbHOTO MUKPOPAa3MHOKeHUs. [IpakTnyeckoe 3HaueHue.

PesynpraTel M NepCHEKTUBBI TE€HHOM WHXXEHEpUM pacTeHHi. TeopeTudeckas U
IIPaKTUYECKAasi 3HAYUMOCTb.

Tpancrensnsle pacreHus. Meroabl nonyueHus. [Ipakruyeckue 3ajgaum, pemacmsle C
MOMOIIbIO TPAaHCT€HHbIX pacTeHui. CHnHUCOK TpaHCreHHbIX pacTeHuil. [IpoGnemsl,
CBSI3aHHBIE C TCHETUYECKU MOJU(PUIIMPOBAHHBIMU PACTCHUSMHU.

IIpaBuiia BhICTABJIEHHMS OLIEHKH IO pe3yJbTaTaM (DpOHTAJIBLHOI0 OIIPOCa

- Omauuyno BBICTABISIETCA3A TOJTHBIA OTBET HA IMMOCTABJICHHBINH BONPOC C BKIIOUYEHHUEM B
COJlep’)KaHHWE OTBETa COACpXaHHsS JIeKIMU, MaTepuaJoB y4YeOHUKOB, JOMOJHUTEIHHOU
JTUTEPATYpPhl 0€3 HABOAIIUX BOTIPOCOB.



- Xopouwio BBICTABIIICTCS 3a MOJHBIN OTBET HA MOCTABICHHBIM BOMPOC B 00BEME JICKIUH, C
BKJIFOYCHHUEM B COJCp)KaHHE OTBETa MAaTEepHUAJIOB YYCOHMKOB C YETKHMHU TOJIOKHTEIbHBIMU
OTBETaMU Ha HABOJSIINE BOMPOCHI MperogaBaTes.

- YooenemsopumenbHo BBICTABISAETCS 3a OTBET, B KOTOPOM O3BYYEHO 00Jie€ ITOJIOBHHBI
TpeOyemMoro MaTepuana, ¢ MoJIOKUTEIHLHBIM OTBETOM Ha OOJIBIITYIO YAaCTh HABOISIINX BOTIPOCOB.

- HeyoosnemsopumenbHo BBICTaBISETCS 32 OTBET, B KOTOPOM O3BYUYE€HO MEHEE IOJIOBHHBI
TpeOyeMoro MaTepuana Wid He 03BY4YEHO TJIABHOE B COACPXKAHUH BOIMPOCA C OTPHUIATCIHLHBIMU
OTBETAMH Ha HABO/SIIME BOMPOCHI, WJIM OOYYArOIIMICS OTKa3ajcs OT OTBeTa 0e3
MPEIBAPUTEIHLHOTO OOBSICHEHUS YBAKUTEIBHBIX TPUYIH.

IIpaBuya BhICTABJICHHS OLICHKH 32 KOHTPOJIbHYIO Pa0oTy

- Omauuyno BBICTABIIAETCA3A TOJHBIE OTBETHI HAa BCE BOINPOCHI C BKJIIOYEHHEM B OTBET
COJIepKaHuUs JICKLIUU, MaTeprana yueOHUKOB U JOTOTHUTEIBHOMN TUTEpaTyphl.

- Xopowo BbICTaBIIs€TCSI3a IMOJIHBIH OTBET Ha BONPOCHI B O0bEME JIEKUMH WM OTBET C
BKIIIOYCHHEM B COJEpXKaHHWE MaTepuaia y4deOHUKa, OMOJHUTENBHOW JHMTEpaTyphl, HO C
HE3HAYUTEIbHBIMU HETOYHOCTSAMH.

- YoosenemeopumenbHo BBICTABIISIETCA3a OTBET, B KOTOPOM OCBEIIEHBI B TIOJTHOM 00BbeMe J1Ba
U3 TpeX BOIPOCOB MJIM OCBELIEHBI BCE BOMPOCHI OoJsiee YeEM HAIMOJIOBHHY, BKIIIOYas IJIaBHOE B
COJICpKAHUU.

- HeyoosnemeopumenvHo BBICTAaBISETCA3a OTBET, B KOTOPOM OCBELIEH B IIOJTHOM 00beMe
OJIMH UX TPEX BOIIPOCOB, WJIK OCBEIICHBI MEHEE MOJIOBUHBI TPEOyeMOro MaTepualia i He
OIKCaHO TJIaBHOE B CO/IEPKaHUM BOIIPOCOB, UM HET OTBETOB, WJIM MUCbMEHHAsA paboTa He
claHa.

IIpaBuJia BbICTABJICHHA OLICHKH HA 3a4eTe

YCTHBII OTBET CTYAICHTA HA 3a4€Te OLEHUBAETCS 10 2-X OAJUTBHOM CUCTEME.

OTMeTKa «3a4TEHO)» CTABUTCS, ECIH:

- 3HaHUA OTJINYAaI0TCA FJ'IY6I/IHOI7I n COACPKATCIBbHOCTBIO, JacTCsa TTOTHBIH
VCUEPIBIBAIOIINN OTBET, KAK HA OCHOBHBIE BOIIPOCHI K 3a4€Ty, TaK U Ha JONOJHUTEIILHEIE;

- CTy/IEHT CBOOOHO BJa/IeeT HAyYHOU TEPMHUHOJIOTHEH;

- OTBET CTYJIEHTA CTPYKTYPHUPOBAH, COACPKUT aHAJIU3 CYIIECTBYIOLIUX TEOPUHA, HAYUYHBIX
IIKOJI, HaHpaBJ'IeHI/Iﬁ H UX aBTOPOB;

- OTBET CTYJI€HTA JIOTUYHO U JI0KA3aTeJIbHO PAaCKpbIBAET MPOOIeMy, MPEUIOKEHHYIO IS
peueHnus;

- OTBET CTYZAEHTa XapaKTepuszyeTcs ITyOMHOM, MOJHOTOM U HE COAEPKUT (PaKTUUECKUX
OIINOOK;

- OTBET CTYJCHTa WIIIOCTPUPYETCS MPUMEpPaMH, B TOM UYHUCIIe U3 COOCTBEHHOW Hay4yHO-
HCCIIEI0BATEIBCKON NEATENbHOCTH;

- CTYIEHT JIEMOHCTPUPYET yMEHHE apryMEHTHPOBAHO BECTH JHAJIOr U HAy4HYIO
JUCKYCCHIO;

- CTYIEHT JEMOHCTPUPYET HAaBbIKM IMOMCKa U 00pabOTKM HayyHOH MHGOpManUu Hu
SKCIICPUMCHTAJIbHBIX JaHHBIX.

OTMETKA «HE3aUTEHO» CTABUTCS, ECIIH:

- OTBCET CTYACHTa 06Hapy>1<1/m HE3HaHUEC UM HCIIOHUMAaHUC CYHIHOCTHOfI qaCTu
JUCLUIINHBL,

- coiepKaHKUE BOIIPOCOB HE PACKPBITO, JOMYCKAIOTCA CYIIECTBEHHBbIE (pakTHUECKHe
OLIMOKH, KOTOPbIE CTYJICHT HE MOKET MUCIIPABUTH CAMOCTOSTENILHO;

- Ha OOJBIIYI0 YacTh JAOIOJIHUTENBHBIX BOINPOCOB IO COJAEPKAHUIO 3a4eTa CTYACHT
3aTpyIHSAETCS AATh OTBET UM HE JACT BEPHBIX OTBETOB;

- CTYIEHT HE JEMOHCTPHPYET HaBBIKM NOWCKAa M OOpabOTKM HAay4HOW WH(pOpMAIMU U
9KCIIEPUMEHTAJIBLHBIX IaHHBIX.




IIpuniaoxenne Ne2 k padoueil nporpamMme AUCHHUIINHBI
«OcHOBBI OMOMHKEHEePUH U OMOTEXHOJIOTHID)

MeToauueckue YKazaHudA 1JIsl CTYACHTOB 110 OCBOCHHUIO TUCITUIIJIMHBI

Uzyuyenne kypca «OCHOBbI OHOUWHXEHEpPUH U OHOTEXHOJOTHMHM» HAmNpaBiIeHO Ha
pacmmpeHue 1 yriryoJieHue 3HaHUN B 00JIACTH MOJICKYJISIPHON OMOJOTHH M TIOTYYEHUH HaBBIKOB
HCIIOJIb30BaHUsI COBPEMEHHBIX MOJIEKYJISIPHO-TeHETUYECKUX METOJIOB B U3YUEHHH pa3HOoOpa3us
OMOJIOTUYECKIX 0OOBEKTOB.

OcHoBHOH (hopMOI HM3TOKEHHsI ydeOHOTO Marepuana 1o aucuuiuinHe «OCHOBBI
OMOWHKCHEPUU U OMOTEXHOJOTUNY SIBISIFOTCS JICKIIMH. [IpeaycMOTpeHbl Takxke JIabopaTOpHbIC
3aHATHSA, HA KOTOPBIX IMPOUCXOIUT 3aKpEIUICHHE JIEKIHMOHHOIO MaTepualia U 3HaKOMCTBO C
METOJIaMU MOJIEKYJISIPHO-TEHETHYECKNX uccienoBanuii. CTeneHb TOTOBHOCTH K 3aHSATHSAM
CTYJEHT MOXKET MPOBEPUTH BONPOCAMHU AJIsi CAMOKOHTpouIsl. OHM MpU3BaHbl TOMOYb CTYJIEHTY B
00001IIeHNN 1 aHATH3E CBEJICHUMN, TIOTYUYEHHBIX U3 Y4EOHUKOB U JOMOIHUTEIBHOMN INTEPATYPHIL.

Jlis yCHemHOro OCBOEHUS AUCHMIUIMHBI OYE€Hb Ba)KHO CAMOCTOSITEIbHOE H3Y4YCHHE
OOJIBIIOTO KOJMMYECTBA TEOPETHUECKOTO Marepuayia. TeopeTHYecKHil MaTepuan Ha JIEKIHSIX
JAETCSI B COKPAIIEHHOM HU3JIOKCHHH (HOCUT MPEUMYIIECTBEHHO O030PHBIM XapakTep), OITOMY
3aKOHCIICKTHPOBAHHBIA Ha JIEKIUSX MaTepual HEOOXOAMMO MpopadaThiBaTh IOMa WU TIPH
HEOOXOAMMOCTH  JOTOJHATh HWHPOpMANKe, TOJydeHHOW W3 yd4eOHOW  JuTepaTyphl,
MPAKTHYECKUX 3aHSATUH, Ha KOHCYJThTAITHIX.

Bonpmoe BHMMaHWE AOMKHO OBITH YJIEJCHO BBIMOJHEHUIO JIOMaliHed paboTel. B
KauecTBE 3aJaHUil I CaMOCTOSTENbHONW pabOThl JOMa CTYyACHTAaM IMPEAJaraeTcs peIieHue
3a]a4 110 MOJIEKYJISIPHONH OHOIOTHH.

JlJis IpOBEPKH M KOHTPOJISI YCBOCHHSI TEOPETUUYECKOTO MaTepuaia B TEUCHHUE OOYyUYCHHS
MIPOBOISITCS MEPONPHUATHS TEKYIEH aTTeCTallud B BHJIE (DPOHTATHLHOTO OMPOCa, KOHTPOIBHBIX
paboT, KOJIJIOKBUYMOB M TEeCTHpOBaHHs. Takke NPOBOAATCA KOHCYNbTALMU IO pa3zdoopy
HanOoJIee TPYIHBIX BOIIPOCOB PACCMATPHBACMBIX Pa3JICIIOB.

OCBOHUTH TEOPETUUYECKYIO YaCTh AUCHUIIIMHBI CAMOCTOSITENBHO CTYJIEHTY CIIOKHO B CHITY
Oonpmioro oobema Martepuana. [1o3TOMy MOCeIIeHHne BCEX ayIUTOPHBIX 3aHSATHH SIBISCTCS
HEOOXOAUMBIM.

TBopueckasi camocTosiTenbHas pa0oTa BKIIOYAET HamucaHue pedepara Mo 3aJaHHBIM
TeMaM. 3aJjaHKe BbIAACTCA HHANBUAYAIbHO KaXI0MY CTY/ICHTY B Hayase 7 ceMecTpa.

Tpebosanus no noocomoske peghepama.
. Be1bop u cornmacoBanue TeMbl pedepara ¢ MpenoiaBaTeIeM.
. CornacoBanme cpoka cmauu pedepara B COOTBETCTBHH C KaJICHIAPHBIM IIAHOM H3YUYCHHUS
JUCITUTUIAHBI.

3. Pedepar moaroraBnmBaercss B opMe MPE3CHTAIMU 1O TEME HCCIEIOBAaHHUSA (CM. OCHOBHBIE
TpeOOBaHUS K MOJTOTOBKE MPE3CHTALINH).

4. 3amuTa paboTHI MPEAINoaracT yCTHOE COOOIICHUE U IEMOHCTPAITUIO CJIaliI0B (IIPE3CHTALIHH )
U BHJICO3aIHUCEH, TMOJArOTOBIEHHBIX B Tpolecce pedepupoBanus. Bpems, oTBeaeHHOE Ha
MpeICTaBICHUE pabOThl, JOHKHO COCTaBIATh 10-15 MUHYT.

5. B kauecTBe HMCTOYHHMKOB PEKOMEHIYETCSl HCIIOJIB30BAThCS PECYPCHI, HAYYHO-TEXHUYECKYIO
JUTEpaATypy M MEPUOJMKY, BBIYIIEHHYIO 3a mocieqaue 5 yieT. JIoJKHO MCIONB30BaThCS HE
MEHEE 5 UCTOYHHUKOB.

N —

Tpebosanus k no02omosKe npeseHmayui.
. Pexomenayempliii 00beM npe3eHTamuu: 8-12 cnaios.
. Ha cTraproBom crnaiife 1omkHbI OBITH 00s13aTeNIbHO TpuBeeHbl: TeMa pedepara. CBenenust 00
aBTope: ®UO, rpynmna.

N —



3. Cnenyroumii cmaiin: Kparkas anHotamms pedepara (He Oonee 3-4 mpemiokeHui).
AHHTOTaIMS JTOJDKHA OTBEYATh HA BOMPOCHI: Y€MY ITOCBSIICHA JaHHAs paboTa? 4TO UMEHHO
paccMaTtpuBaeTcs B JaHHOI pabote?

4. ITocnenyrouye ciaiapl: HU3JI0KEHHUE OCHOBHOTO Bompoca. PexoMeHmyercsi MakCHUMaiabHO
HACBHILATh CJANAbl WUIFOCTPATUBHBIM MAaTepHaJIOM K TekcTry. Ha kaxxaoM HOBOM craiae
JIOJDKHBI COJIEPXKAThCs CXeMbl, Tpaduku, Tadbmumbl W mp. M300pakeHWs W HAAINUCH Ha
PUCYHKaX JOJKHBI OBITh YETKUMHU U XOPOIIIO YUTATHCS.

5. Ha mocnegnem cnaiie mpe3eHTAllMd JIOJDKEH OBITh MPHUBEIEH CIHUCOK HMCIOJb30BaHHBIX
WMCTOYHHUKOB JIUTEPATypbl. YKa3bIBaTh IIOJIHBIE BBIXOAHBIE JAHHBIE KHUT M KYypPHAJIbHBIX
cratedi. Mctounuku Internet nomkHbel ObITh MpuBeneHbl B Buae URL ¢ TouHBIM yKazaHueM

pecypca.

Kpumepuu oyenusanusa pabomui.
- COZIEPKATEINBFHOCTD, JIOTHYHOCTh, APTyMEHTHPOBAHHOCTD U3JI0KEHHUS ¥ OOIINX BHIBOJIOB;
- YMCHUC AQaHAJIIM3UPOBATH PA3JIMYHBIC HUCTOYHUKH, H3BJICKATh H3 HUX HCUCPIILIBAIOIIYIO
nH(pOpMaINIo, CHCTEeMaTU3UPYS U 000011as ee;
- YMEHHUE SICHO BBIpaXXaTh CBOM MBICIH B YCTHOW (opme, sIpKOCTh, 00pa3HOCTh BBIPAKEHUH,
WHIUBUTyaIbHOCTh CTUJISL aBTOpa pedepara;
- MpaBWIBHOCTH O(OpPMIIEHUS PabOTHl (COOTBETCTBHE JIEMOHCTPAIIMOHHBIX MaTEpUAJIOB
OCHOBHBIM TpeOOBaHUSAM K O(OPMIICHUIO PE3EHTAIIH )

Y4eOHO-MeTOoAMYECKOE OOecTieYeHue
CaMOCTOSITeJIbHOM PadoThI CTYJAEHTOB IO AMCIHUIINHE

Jlnst  camocToATEeNbHON PaboOThl OCOOCHHO PEKOMEHIIYETCS HCIIOJIh30BaTh IITUPOKHUI
CIIEKTP UHTEPHET-PECYPCOB:

HNudopmaunonnas cucrema «EamHoe okHO jgoctynma K o0pa3oBaTebHbIM
pecypcam» (http://window.edu.ru/library).

Lenpto co3ganust uHpOpManMOHHOW  cucteMbl «EnWHOE OKHO  JoCTyma K
oOpazoBatenbHbIM pecypcam» (MC «EnuHoe OKHO») sBIseTCS oOecmedeHrue CBOOOIHOTO
JOCTyNa K MHTETpaJlbHOMY KaTajory oOpa3oBaTelbHBIX MHTEPHET-PECYPCOB M K IIEKTPOHHOU
O6ubnuoreke y4yeOHO-METOAMUYECKUX MaTepHajoB s o0mero u MpoecCHOHAIBLHOTO
o0OpazoBaHwUsl.

Nudopmannonnas cucrema «EnnHOE OKHO J0OCTyma K 0Opa3oBaTElbHBIM pecypcamy»
co3mana 1o 3aka3zy dexepanpbHOTO areHTCTBa 1Mo oOpaszoBanmio B 2005-2008 rr. 'omoBHOMU
pazpabotumk Tpoekta — DemepalibHOE TOCYIAPCTBEHHOE ABTOHOMHOE  YUPEKICHHE
['ocynapcTBeHHBIM HAayYHO-UCCIEAOBATEIIBCKUNA WHCTUTYT WH(GOPMAIIMOHHBIX TEXHOJOTUH U
tenekommyHukaiuii (PI'AY T'HUU UTT «Mudopmuka») www.informika.ru.

UC «EauHoe oOKkHO» O0O0BEAMHSET B e€AUHOE WH(OOPMAIMOHHOE MPOCTPAHCTBO
AIIEKTPOHHBIE PECYpPChl CBOOOJHOTO JOCTyHa Ijsl BCeX ypoBHeW oOpa3zoBanus B Poccum.
Pa3nensl >TOM CUCTEMEL:

- DJIeKTpOHHasi OMOJIMOTeKAa — SBISETCS KPYNHEHIIMM B POCCHUIICKOM CETrMEHTE
HuTepHeTa XpaHWINIIEM MTOJTHOTEKCTOBBIX BEPCUN yUeOHBIX, y4€OHO-METOANYECKUX U HAYUHBIX
MaTepHalioB C OTKPBITHIM JocTynoM. bubmuorexka comepxur Oonee 30000 wmarepuainos,
UCTOYHUKAMU KOTOpBIX SABISAIOTCA  Oojiee  TPEXCOT POCCHUMCKMX BY30B U JIPYIrHX
0o0pa3oBaTeNbHBIX M HAYYHBIX YyupekaeHui. OCHOBY HANONHEHUS OMOIUOTEKH COCTaBISIOT
JNIEKTPOHHBIE BEPCUU y4eOHO-METOIMYECKUX MaTepUaloB, IMOATOTOBJICHHbIE B BY3aX,
MPOIIEIITNE PEIEH3MPOBAHNE U PEKOMEHOBAHHBIE K MCIOIh30BAaHUIO COBETaMU (DaKyIbTETOB,
y4e0HO-METOINYECKUMU KOMUCCHSIMHU U JIpyruMu BY30BCKUMHU CTPYKTypamu,
OCYILECTBIISFOLIMMH KOHTPOJIb Y4eOHO-METOINYECKOM 1S TeNbHOCTH.



- HWHTerpanbHblii KaTajgor o0pa3oBaTelbHbIX HHTEPHET-PECYPCOB COICPIKUT
NpEICTaBICHHbIE B CTAHAAPTU30BAaHHOW (OpPME METaJaHHbIE BHEIIHUX PECYpPCOB, a TaKXe
COJICPKHUT OMMCAHUS TOJTHOTEKCTOBBIX IyONUKAIM 31eKTpoHHONW OnbOanoTexu. O0muit oobeM
karamora mnpesbimaeT 56000 meraonucanuii (M3 Hux oxoso 25000 - BHEMIHHUE PECYPCHI).
Pacumpennsiii nouck B "Katanore" ocyuecTBisieTcs IO Ha3BaHUIO, aBTOPY, AHHOTALUM,
KJIIOYEBBIM CJOBaM C BO3MOYKHOW (MIbTpalueil 1Mo TeMaTHKe, NpeAMeTy, THIy MaTepuana,
YPOBHIO 00pa30BaHUs U ayAUTOPHUH.

- U30pannoe. B pazmene mpeacraBieHsl MOJO0OPKH Hamboliee COMAEPIKATEIbHBIX U
NOJIE3HBIX, M0 MHEHHUIO pPEeIaKIMH, MHTEPHET-PECypcoB Juid 00mero u mpogecCHOHaTIBLHOTO
o0OpazoBaHusl.

- bubauorexkn By30B. Pasznen comepXUT MOAOOPKM CalTOB BY30BCKMX OHOJIMOTEK,
AJICKTPOHHBIX KAaTaJOTrOB OMOIMOTEK BY30B M MOJTHOTEKCTOBBIX AJICKTPOHHBIX OMOIHNOTEK BY30B.

JIst caMOCTOSITENIbHOTO Toi0opa JuTepaTypbl B Oubmuoteke Spl’Y pekomenmyercs
UCIIOJIb30BaTh:

1. Jluunbiii kabuner (http:/lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXXHOCTB
noJTydeHus: on-line moctyna K CHUCKY BBIIAaHHOM B aBTOMAaTU3HPOBAHHOM PEXKUME JTUTEPATYPHI,
IIPOCMOTpPA U KOTIUPOBAHUS SJIEKTPOHHBIX BEPCUN U3JITAaHUM COTPYIHUKOB YHUBEpcUTeTa (yued. u
METO/I. TOCOOWSI, TEKCTHI JICKIUH U T.1.) J{71s1 paboThl B «JInuHOM KabWHETE» HEOOXOANMO 3alTH
Ha caiit HayuHoit 6ubimotexku Spl'Y ¢ mro6oii Touku, UMeroIe noctyn B Internet, B mMyHKT
MEHIO «DJIEKTPOHHBIH KaTalloT»; TMPOUTH TPOLEAYPY AaBTOPU3ALMU, BBIOPAB BKIAJKY
«ABTOpH3aLUA», U 3aMIOJIHUTH PECTaBICHHbIE OISl HH)OPMALIUH.

2. DnekTpoHHas 0ubIMOTEeKa yueOHbIX MaTepuanos Apl'yY
(http://www lib.uniyar.ac.ru/opac/bk cat find.php) coxepxxutr OGosiee 2500 TOJHBIX TEKCTOB
y4eOHbIX U Yy4eOHO-METOJMUYECKUX MAaTEpUATIOB MO OCHOBHBIM H3YyYaeMbIM JHCLUIUIMHAM,
W3JIaHHBIX B YHUBEpcUTETE. J[0CTyI B CeTH YHUBEPCUTETA, JINOO TIO JIOTUHY/TIAPOITIO.

3. DnexTpoHHasa KapToTeka « KHHroo0ecne4eHHOCTh)
(http://www.lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpbiBaer y4eOHbI (OHI HaydIHOU
oubmmoreku  Spl'Y, mpemocraBnseT — OmepaTuBHY0 — WMHGOPMALMIO O  COCTOSIHUU
KHUTOOOECTICYeHHOCTH TUCIMITIMH OCHOBHOM M JOTIOJHUTEIBHOMN JIUTEPATYPOH, @ TAKXKE ITUKIIA
JTUCIUIUIMH U CIIEIUATbHOCTE. DIeKTpoHHas KapToTeka «KHUroo0ecrne4yeHHOCThY JOCTYIHA B
CETH yHUBEpcHUTEeTa U uepe3 JInuHbIi KaOMHeT.





