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1. OBbEM JACIHILIMHBI

Beero: 5 3aueTHBIX eAMHALBI TpyHoeMKocTH (180 akafeMIIecKuX YacoB)

Ounas gopma o0ydeHus

Bun yueOHoit paboThI Hupeo Lenserp
JUCLIHIUIAHY 3
AyIHTOpHbIE 3aHATHS (KOHTAKTHAS paboTa ¢ 52 52
npenojaBaTeJem), BCEro 4acos B TOM Hucie:
Jlexuu 16 16
JlaGopaTopHble paboThI 20 20
I[IpaxTHJIecKHE 3aHATH 16 16
CamocrosiTeLHasg paboTa, BCero 1acos 128 128
B TOM 4Hce:
TloaroroBka K 9K3aMEHY 27 217
Jlpyrue BHJBI CAMOCTOATENBHOH PaGoTHI 101 101
Buj npomMeKyTOYHOH aTTeCTAHH DK3aMeH JK3ameH
O6mas TPyI0eMKOCTh AHCHHIUIHHEI H TPYA0EMKOCTD 110 180 180
ceMecTpaM, 9acoB
3aounas gopma o0yaenust
Buy y4aeOHol paboTst sy Ceneary
JIACIIMILIAHY 3
AynuTopHbIe 3aHATHS (KOHTAKTHAS padoTa ¢ 10 10
npenogaBaresieM), BCEro 4acoB B TOM YHCIIE:
Jlexuun 4 4
JlaGopaTopHsie paboThI 4 4
IIpaKTHYECKHE 3aHITHS 2 2
CamocTrosiTeJibHasg paboTa, Beero 4acoB 170 170
B TOM 4HeJIe:
IToaroToBKa K 3K3aMeHy o7 27
JIpyrue BHBI CAMOCTOATENBHOM PaboThl 143 143
Buja npoMe:KyTOUHOH aTTecTalHN 9K3aMeH IK3aMEH
O0masi TpYyA0€MKOCTh JHCIHILIHHEI H TPYA0eMKOCTh 110 180 180

ceMecTpaMm, 4acoB




2. MECTO JUCITUILIMHBI
B CTPYKTYPE OBPA30BATEJBHOM NPOI'PAMMBI

Jlucipmmna «BUOTEXHONOTHS KIETKH» OTHOCHTCS K BapHATHBHOH YacTH JHCLHIUIHH
Groka 1. M3yueHne QMCIUIUTAEET 6a3upyeTcs Ha pe3y/ibraTax o6yuenus, chOpMHPOBAHHBIX MK
W3Y9EHHH CIETyIOmmX Jucuummun: «Obmas Ouonorus», «llutonorus H THCTONOTHI,
«AJIBTOJIOTHS ¥ MEKOIIOTHS), «BBeNeHHE B GHOTEXHOIOTHION.

PesynstaThl OGY4CHHs IO JHCHHIUIAHE HEOOXOMMMEI JUIs OCBOCHHS MOCIEYIONIHX
JIACITUILTHH «MHKpOOHOIOTHD, «Bupycomnorusy, «I['eneTHyecKas HHKEHEPHSY,
«BroGe30nacHOCTs M TEXHOTrGHHEIE pHCKM B OHOTexHonmormm»,  «IIpomsliUieHHAA
MHKPOGHONOTHS B OHOTEXHOIOTHS.

3. INIAHUPYEMBIE PE3YJIbTATBI OB YYEHUS

-I{ensi0 OCBOEHHS NHCLHILIHHEL «BHOTEXHONOTHS KIETKH» SABJIAETCA O3HAKOMJICHHS
CTYIIEHTOB ¢ OCHOBAaMH HCIIQJIb30BAHHS KIIETOK pacTeHuil W KHBOTHBIX B OHOTEXHOIOTHH H
dopmupoBanme npexcTaBieHHi 06 OCHOBHBIX HANPABICHUAX, IEPCIIEKTHBAX PASBUTHA H
JOCTHKEHHSAX COBPEMEHHO GHOTEXHOIIOTHH.

3agauaMi  OCBOEHHS JHCIMIUIAHEL «BHOTEXHONOrHs KJIETKHU» SBILIOTCH: IONYYCHHE
CTYOEHTaMH TEOPETHYCCKHX 3HAHMH M IPAKTHYECKHX HABBIKOB NOCTAHOBKA IKCIEPHMCHTOB,
CII0cOGCTBYIOMMX HX JaIbHeHINeH IPaKTHIECKOl IEATEbHOCTH B cepe HapoXHOro XO035HCTBA,
MEIMIMHEI B OXPAHbI OKpYKarolel cperpl.
Komnerennuu, popMEpYEMBIE B PE3YIILTATE OCBOCHUS UCIUIITTHHBL:
- CII0COGHOCTHIO OCYIIECTBIIATh TEXHOJNOTHYECKHH IPOIECC B COOTBETCTBHU C PETIIAMEHTOM H
HCHOOJB30BAaTh  TEXHMYECKWE  CpeJcTBa Ul  H3MEpPEeHMs  OCHOBHBIX  ITapamMeTpoOB
GHOTEXHOIOTHYECKHX MPOLECCOB, CBOMCTB ChIpbs K mpomykuuu (TTK-1).
B pesynbTrare H3y4eHUs JUCLHIUIAHE] 00yJafOIUACs JODKEH:
3namo:
e 06LIME IPHHLMUIIEL OCYIIECTBICHHS OMOTEXHOIOIHIECKHX TIPOLECCOB;
e MopponoruuecKue, (PU3KONOTHYECKHE M OHMOXMMHYECKHMe  0COOEHHOCTH
(GyHKIHOHHPOBaHUS OHOOOBEKTOB B 1a00PATOPHEIX M NPOMBIIIEHHEIX YCIOBUSAX;
e OCHOBHBIE TIPHHIMIIBI HMCIOJB30BAHHS KYJNbTYPhl KJIETOK MHKPOOPIaHH3MOB,
PACTEHHI! ¥ )KHBOTHBIX B PA3JIHYHBIX OTPAC/iX OHOTEXHOIOTHH;
Ymemn:
e monbupaTh ¥ HCHOJNB30BaTh pa3iMYHble THIBI IHTATENBHBIX CpEA Ui
KYJIBTHBHPOBaHHS OHOJIOTHYECKUX 0OBEKTOB;
e TI0AGHpATh ONTHMATBHBINA METO COXpaHEHHS OHOIOTHUECKOTO MaTepHaa;
e OpHEHTHPOBATHCS B COBPEMEHHBIX HAIPABJICHHUSIX KJICTOYHOW GHOTEXHOIOTHH.
Bnaoemy:
e 0a30BBIMH METOJIAMH MAHHIYJISIIHA C OHOJOTMYECKUMH OOBEKTAMH H METOJIaMU
KyJTbTHBHPOBAHHMS KIIETOK;
® HaBHIKOM CTEPHJILHOMH paboTEI;
e HaBbIKAMH pabOTBl C HAayYHO-METOAMYECKOH M CIpPABOYHOH JIMTEpaTypoH IO
GHOTEXHOJIOTHH, ¢ IIPABJICYSHHEM COBPEMEHHBIX HH(OPMAIIHOHHBIX TEXHOJIOTHH.



4. COAEP)KAHUE A CIUILIAHBI

4.1. YueOHO-TeMATHYECKHI IIAH

Ounas dopma o0yuennst

KoauuecTBo 4acoB
Home KOHTAKTHO# paGoThI ¢ IIpenojaBaTeieM
6 % e.ﬂl; HaumeHoBaHHEe pa3jelia, P JlaGopatop
Fybea | pasne, TeMbI . HpakrH4. i
e JAHATHSA
paboThl
1 Bpezienne B IpeMET 2
5 OOBEKTHI KIIETOUHOU ) 5
OHOTEXHOJIOTHH
Pybex 1
3 TeopeTHUECKHE OCHOBEI 2 3
KJIETOYHOM OHOTEXHOJOTHH
Pybedicnvii konmpons 1 1
PacTuTenpHas KIIeTKa KaK
4 2 2 16
00BEKT OMOTEXHOIOTHH
T'eHHas MHKCHEPHS PaCTEHUI 2 2
6 YKuBOTHAs KIeTKa KaK 00BEeKT 2 2
OHMOTEXHOJIOTHH
Py6ex 2
7 Knerounas OMOTEXHOJIOTHA 5 5 4
MHKPOOHOJIOTHIECKUX CHCTEM
3 Knerounas OHOTEXHOJIOTHS B ) |
MEIUIHHE
Pybegicrvrii Konmpons 2 1
Bcero: 16 16 20
3aounas gopma o0yueHHs
Koau4gecrBo 4acoB
Home i
p HaumenoBARHe PA3TeNs, KOHTAKTHOH padoThl ¢ NpenogaBaTejieM
pasneia, JIaGopato
TeMBbI IIpakTny. P
TeMbI Jlexnuu HbIE
3AHATHI
paboThI
2 OOBEKTHI KIETOYHOH OHOTEXHOIOTHH 2
4 PacturensHas KIeTka Kak 00HEKT ’
OHOTEXHOJOTHH 4
7 Krerounas 6GHOTEXHOIOTHS
MHKPOGHOJIOTHIECKUX CHCTEM 2
Beero: 4 2 4




-

4.2. Copeprkanue JEKIHOHNBIX 3aHATHI

Tema 1. Beenenue B npeamer

Kierounas -~ GMOTEXHONOrHS Kak HAYYHO-TCXHHYECKOE  HANPABIICHHE, H3yJaloLee
BO3MOJKHOCTH MCITOJIb30BAaHHs XKUBBIX CHCTEM — 61000BEKTOB, I PEelICHUs pasHIHbIX 33134
kaKk (yHIaMEHTAIBHOIO, TaK M TPHKIAXHOIO xapaktepa. Llems H 3a1a4d KJIETOYHOMH
GHOTeXHONOTHE. VcTOpHst GHOTEXHONOTHH. DTallbl HCTOPUYECKOr0 CTAHOBICHHSL Haykud. PaboTs
A. Jlesenryka, P. I'yka, O. JlxcHHEpa, J1. TMacrepa, ®©. Mumepa, ®. bioxuepa, . Mengens, A.
®nemunra, P. Koxa, JI. U. ViBanosckoro, X. ®nopu, B. Yeitna, B. 3ensmana, JI. Yorcona, O.
Kpuka, C. Tonerasa u ap. Mecto GHOTEXHONOTHE cpe| Guosoruyeckux Hayk. IIpaxTmaeckoe
3HAYCHHE GHOTEXHONOTHHA VIS CEBCKOTO XO3SHCTBA, IPOMBIIUIEHHOCTH, MEIHIMHEL. OCHOBHBIE
TeHICHIHH 1 TIEPCIICKTHBHEIE HAMPABJICHHS Pa3sBUTH GHOTEXHOJIOTHH B MHpE.

Tema 2. O6beKThI KJIeTOYHOH OHOTEXHOJIOTHH
TpexKOMIIOHEHTHOCTE OHOTEXHOJIOrHYECKOH CHCTEMBL O6GBeKTEl  KIETOYHOM
GHOTEXHOJIOTHH — KIETKH, CyOKIETOUHBIE CTPYKTYpBI, MakpOMOJCKYJIBI H GHOIONMEDHI, a
TAK)KE OPraHU3MBI, TOMYIEHHBIC C MOMOLIBIO METO/OB knerouHoi Guotexnonorud. Kymerypa
KIETOK B DCIICHHH TEOPETHUECKHX Mpobiem GHOTEXHONOTHH., BHOJIOTHYECKHE CHCTEMBI,
HCTIONB3YIONIAECS B KIETOYHOH OHOTEXHOJIOTHH.

Tema 3. TeopernuecKne 0CHOBBI KJIETOYHOH 0HOTEXHOJIOTHH
[enoMuKa, mpoTeoMuka u GuounpopmaTHKa. Tennat M KICTOYHas HHXXCHEPHA.
CrpyxTypuas, (YHKIHOHAIBHAS M CPABHHMTEJbHAT ICHOMHKA KaKk OCHOBAa CO3JaHHSI
reHHOMHKCHEPHEIX KOHCTPYKIMH Ha KJIETOYHOM YPOBHC. IMporeoM pa3IUYHBIX BHIOB
OpTaHH3MOB, €ro QYHKIMOHAIbHAS OPraHn3alHs H Pery A,

Tema 4. PacTureapHast KJIeTKA KAK 00beKT 6HOTEXHOJIOTHH

Knerounas OHOTEXHOJIOTHSI PACTEHMH, € HalpaBICHHI. CocTaB NMUTATEIBHBIX CPEJbl, HX
[PHATOTOBJICHUE. KynbTuBHpOBaHKME OTIENBHBIX KIIETOK. [ToHsATHE O «KOPMSAILEM CJIOE» HIH
TKAHH-KHSHBKH». TOTHNOTEHTHOCT. OCHOBHBIE HAMPABJICHHS KJIETOYHOH HWHXECHEPHH
pacrenuii. CycHeH3MOHHBIC KyJIBTYpEL Kannycuble KynbTypsl. MopgoreHes B KaJTyCHBIX
TKapax. KioHaIsHOE MHKPOPa3MHOXKGHHE PAacTeHHH B KYIBTYpe in vitro. O300pOBIEHHE OT
COKOIIEPEHOCHMBIX BHPYCOB DPacTeHHH B KyJIBTYpe in vitro. Ilomydyenue CcOMaTHYECCKUX
rHGPH/IOB METOAOM CIHSHHS H30IHPOBAHHBIX IPOTOMIACTOB. TamnouHble PacTEHHUS.
Anporeses B KyJIbType NBUIbHAKOB H IBUIBLIEL

Tema 5. Iennan nHsKeHepHs pacTeHHA
BriBefieHHE PACTEHHH, YCTOHUHBBIX K HACEKOMBIM — BPEAUTEIIAM, BHpyCaM H repOHIHIaM.
TpaucreHHbIC PACTCHHA M IEPCHEKTHBBI MX HCIONB30BAHMA B  KAUCCTBE HCTOYHHKA
(hapMaIeBTHYECKHX [penapaToB.

Tema 6. JKHBOTHASI KJIETKA KAaK 00HeKT OHOTEXHOJOIHH

KynbTHBHpOBaHHE JyKApPHOTHYECKHX KIETOK in  Vilro. [lpumenenue. TexXHOIOTHS
ONyUeHHst ¥ Ky/IbTHBHPOBAHMS JIMHKI JKMBOTHBIX KIETOK. [lepsrHas KyIbTypa. IMocrosHHASL
KJIeTOYHAS JIMHHS, OCOOSHHOCTH KieTouHoro pocra. OpramHas KynabTypa. I'MCTOTHIMYECKas
KynbTypa. OpraHoTHIMYecKas KyIsTypa. IIpemmymiectsa W OrpaHMYCHHS METOXA KyJBTYpEHl
TKaHeil. TpaHCTeHHbIe KICTOYHbIe IHHHEH, TpaHChEeKIus (METO/IbI BBENICHHS JK30rCHHBIX JHK B
KIETKY MJIEKOIMTAIOMHX), MeTonsl cosjaHust XUMED. ArperanuoHHEL. VHBEKIHOHHEIA.
TubpHIM3alis KUBOTHBIX KJIETOK. METOZBI CIMAHUA COMATHYECKHX KIETOK. I'ubpunoMHas
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TEXHOINOTHS TIONy4EHHs MOHOKIOHAINBHBIX aHTHTEN. Kionuposarme. TpaHCIUTaHTalHs sAnep.
MeTozB! CO3aHMs TPAHCTEHHBIX KHUBOTHEIX. HOoKayTHBIC JKHBOTHEIC.

Tema 7. Kinerounas 6MOTEXHOJOrHSI MHKPOOHOJOTHIECKHX CHCTEM

Hcrnonb30BaHHe PEKOMOMHAHTHBIX MHKPOOPTaHM3MOB JUIS IIONYYCHHS KOMMEPYECKHX
TIPOAYKTOB. MHKPOGHONOTHYECKOe IIPOH3BOCTBO JIEKAPCTBEHHBIX CPEACTB. [IpOMBIILICHHbIH
cuHTe3 GEIKOB IIPH yYacTHH PEKOMGHHAHTHBIX MHKPOOPraHusmoB. HOBEIE TEXHONOrHH
CO3[@HKS H MPOM3BOJCTBA aHTHOMOTHKOB. PapMalleBTHYECKHE NPENapaTsl Ha OCHOBE JKMBBIX
KyIBTYp MHKDOOPTaHH3MOBCHMOMOHTOB. Ilpemaparsi Ha OCHOBE JKHMBBIX — KYIBTYD
MHKPOOPTaHH3MOBCUMOHOHTOB ~ (HOpMOGJIOpEl H  NPOOHOTHKH). llepcrexTuBel  CO3/aHHS
(yHKIHOHAJILHBIX TIPOYKTOB.

Tema 8. Kiierounasi 0HOTEXHOJIOTHSI B MEAHLIHHE
[IpuMeHeHHe KISTOYHOH GHOTEXHOJIOTHH B 3YKAPHOTHYCCKHX CHCTEMaX. MonexysipHas
reHeTHKa yenoBeka. KIIOHMpoBaHue reHa ¥ rensas tepandst. OepMeHTHI A TPOQUIAKTHKH H
JIeYeHnd DH3UMOEePHUIIUTA.

4.3. JJaGopaTopHbIe 3aHATHS

HopMmaTuB BpeMeHH, Yac.

Homep Haumenosanue
HaumenoBanue
paspena, pasneia, = Ounas 3aounas
sabopaTopHoii paGoThl
TeMBbI TEMBbI ¢dopma (opma
00y4eHns o0y4eHus
Pa3noo6paszue u
TIPUTOTOBJICHUE 4 2
TTUTATENBHEIX Cpejl
Bbiienenue NpoTomIacToOB 4 3
PacTuTenpHas KIeTKa | M3 Me30gria ucta
4 KaKk 00BEKT THOBI SKCIIIIAHTOB:
OHOTEeXHOJIOTHH CnocoOrl mosTy4eHus 1 <}
METO/IbI CTEPUII3ALIH
Kynerusuposanue
PacTHTEIBHOTO MaTepHaa 4
1n vitro
Knerounas
7 OHOTeXHOIOr s Kysnbrusupopanue 4
MHKPOOHOJOTHYECKHUX | MHKPOOPTaHH3MOB
CHCTEM
Bcero: 20 4




24.4. TIpakTHYeCKHE 3aHATHS

HopmaTus BpeMeHH,

Heuep Haprononatme HaumenopaHHe NPAKTHIECKOH Aat.
pasnena, pasaea, paboTs1 Ounast 3aounan
TeMbl TeMBI ¢opma dhopma

obyuenus | o0ydeHus
KyneTypa KIETOK B pCIICHHH
OOBEKTEL TEOPETHUECKUX npobaeM
2 KJICTOYHOH OHOTEXHONOrHH. DBHOJIOrHYeCKUe 2
OHOTEXHOJIOTHH CHCTEMBl, HCIIOJNB3YIOIHECS B
KJIeTOYHOH OMOTEXHOJIOIHH.
JlocTHoKeHHS W TEPCHEKTHBBI
T€HOMHKH IIPOKapHOT H DyKapHOT. 2
ITpoTeomuka KaK OCHOBA
Teoperuieckue GeIKoBOl HIDKEHEPHH
3 OCHOBBI KJIETOYHOM
6HOTEXHOIOTHE [lpoGneMel W TEPCIEKTHBEI 1
KJIETOYHOM OHOTEXHOJIOTHH
Pybescnotii Konmpoas 1 1
CocTaB MHTATENBHBIX CpPEIBl, HX
PactutenpHas
4 KJIeTKa KaK 0OBEeKT VDRICIRE SR A 2 2
Ehmemoionit KyJIGTHBHPOBAHHA PAaCTHTCIBHBIX
KIIETOK
TpancreHHsIe pacTeHHs u
5 T'ennas HIKCHEpHs TIEpPCIEKTHBEl HX HCIOJIb30BAHHUS 2
pacTeHuit B KauecTBe KCTOYHHKA
(apManeBTHYECKHX MIPENAPATOB
KusortHas xnetka | KnonmpoBanue. TparcranTaiis
6 Kak 00BEKT Anep. Mertozpl CO3MTaHUs 2
OGUOTEXHOJIOTHH TPAaHCIeHHBIX XKHBOTHEIX
Knerounas " .
, |srororoms | oo monen
e MHKPOOHOIOTHYECKHX CHCTEMaX
KHX CHCTEM
Knerounast Hcnons3oBanue KJICTOYHOM 1
8 GHOTEXHOIOTHA B GHOTEXHOJIOTHH B MEJHLIMHE
MeIHUIMHE PybGesrcHblii KoHmMpOJtb 2 1
Bcero 16 2




5. METOAWYECKHUE YKA3ZAHMA IS OBYYAIOIIUXCS
IO OCBOEHHIO AU CHUILIAHbL

IIps TpOCTYMMBAHHE JIEKIHH DPEKOMEHIYeTCs B KOHCHEKTE OTMEYATh BCE BAXKHBIC
MOMEHTEI, Ha KOTOPBIX 3a0CTpseT BHHMAHHE IpeHoJaBaTeib, B JacTHOCTH T€, KOTOpBIE
HATIPaBJIeHb! HA KAYECTBCHHOE BEIIOJIHCHHC COOTBETCTBYIONIEH JTaGOPATOPHON | IPAKTHIECKOH
paboTsL.

IlpenojaBaTesieM 3alIaHUPOBAHO HCIIONB30BAHHC NPH HTCHHH JIEKIHI TEXHOJIOTHH
yue6HOH ucKyccHu. I103TOMy PEKOMEHIYETCA duxcupoBars ms ce0s HHTEPECHEIE MOMEHTEI C
LIENBIO HX aKTHBHOTO 0GCYKICHHS Ha JMCKYCCHH B KOHIIC JICKIMH.

3QI0roM KaueCTBEHHOTO BBIIONHEHHs Ja00paTopHEIX H NMPaKTHHCCKHX paboT SABIAETCS
CAMOCTOSTEIbHAS TMOATOTOBKA K HHM HakKaHyHEe IIyTeM TOBTOPCHHA MAaTepHanon JIEKIHH.
PexoMeHJIyeTcsl TOATOTOBHTh BOTPOCHI 1O HESCHBIM MOMEHTaM i obcymuTh HX C
nperofaBaTesieM B Hadaje 7a6OpaTOPHO# KK IIPAKTHIECKOH PaGOTHI.

[IpenofaBaTeneM 3alljIaHHPOBAHO TPUMCHCHHE HA 1a6opaTOpHbIX H IPAaKTHYECKHX
3aHSTHIX TEXHOJNOTHH pasBuBaromero obydeHHs, KOIIEKTHBHOIO B3aHUMOJEHCTBHSA, pasbopa
KOHKpeTHbIX ~cHryamuit. IlosToMy —NpHBETCTBYeTCH IpYNNOBOH METOH  BBUIONHCHHA
11a6OpaTOPHBIX 1 NPAKTHIECKUX PaboT, 3alUTHI OTIETOB, & TAKKE B3AUMOOLCHKA H obcyxenne
Pe3yNbTATOB BHUIONHEHHS Ta00PaTOPHEIX U NPAKTAICCKUX paboT.

Jliist TEKYIIEro KOHTPOIL YCTeBAeMOCTH M0 OYHOH ¢dopme oOyueHus MpenoAaBaTeeM
HCTIONB3YeTes Ga/UIbHO-PEHTHHIOBas CHCTEMa KOHTPOJISL U OLCHKH aKaJEMUUECKOl aKTHBHOCTH.
[105TOMY HACTOSITENEHO PEKOMEHJYeTCs TIIATENIBHO npopabarsBaTh MaTepHall JHCLHAILIHHE!
TIPH CaMOCTOSTENbHOM paboTe, y4acTBOBATh BO BCEX (opmax 00CYXIEHHA H B3aMMOACHCTBHS,
KaK Ha NEKIHIX, TaK 1 Ha 1aG0paTOPHBIX M NPAKTHIECKUX 3aHATHAX B IEJAX JIYIIIEro OCBOCHH
MaTepHala H MOJIy4eHHs BHICOKOH OIEHKH I10 Pe3yIIbTaTaM OCBOEHUS JUCIIHIUTHHEL

BhIIOJHEHHE CAMOCTOATENBHOM pabOThl NOAPa3yMEBAeT CaMOCTOATENBHOC H3YYCHHE
pa3zeNoB AMCHHUILIMHEI, TOJrOTOBKY K 1a60paTOPHEIM M IPAKTHUECKUM paboTaM, IOArOTOBKY K
PYBEKHEM KOHTPOJISIM (JUIst 04HOH (opM 06yueHHs), OArOTOBKY K 9K3AMEHY.



PexoMeHIyeMblil PeKHM cAMOCTOSITELHOM paboThI

Pexomenayemast
TPYAOEMKOCTb,
HaumeHoBaHHE akaj. Jac.
BH/IA CAMOCTOSTEIbHOI padoTs! OuHast 3aouHas
¢opma dopma
o0yueHmst o0y4enust
CamocTosiTeJIbHOE H3yYeHHe TeM IHCIHIVIMHBL: 79 140
Beenenue B IpeaIMeET 9 14
O6BeKTHI KIIETOIHON OHOTEXHOJIOTHH 10 18
TeopeTHyeckue OCHOBEL KJIETOYHOM GHOTEXHOIOTHH 10 18
PacTuTe/IbHAS KIETKA KaKk 00BeKT GHOTEXHOJIOTHK 10 18
TenmHast HEKeHEpHs PACTEHHH 10 18
YKHBOTHAS KIeTKa Kak 00BEeKT OMOTEXHOIOTHA 10 18
[teTounas GMOTEXHONOTHSL MHKPOOHOIOTHIECKHX CHCTEM 10 18
Knerounast OHOTEXHONOTHS B MEHIMHE 10 18
TloaroToBKa K JaG0PaTOPHBIM 3aHATHAM 10 2
(o 1 yacy Ha KayI0€ 3aHATHE)
IToaroToBKa K MPAKTHYECKAM 3aHATHAM
(mo 1 yacy Ha Kaxza0e 3aHATHE) i 1
TloaroToBKa K py0e:KHbIM KOHTPOJIAM 4
(1o 2 yaca Ha KaX/IbIi py0ex) j
IoaroToBKa K 3K3aMeHy 27 27
Bceero: 128 170
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6. ®OHJ{ OIEHOYHBLIX CPEJCTB
JJIsA ATTECTAIIMHA IO JACIUILUIAHE

6.1. IlepeyeHb OLIEHOYHBIX CPEACTE

1. BaIbHO-peHTHHIOBad CHCTEMA KOHTpOJNsl W OIEHKH aKaZeMHUecKol aKTHBHOCTH
cryzentos B KI'Y (st 0uHO# (POpMEI 0OYUEHNS).

2. OTUeTHI CTYIEHTOB IO J1a60paTOPHEM 1 [IpaKTHIeCKEM padoTaM.

3. BaHK TECTOBBIX 3aJaHHH K PyOEKHBIM KOHTPOIJISIM Ne 1, Ne 2 (mist oumoii ¢opMBbl
obyueHus POPMEL 00yueHHs).

4. Bompochl K 9K3aMEHY.

6.2. Cucrema 6a/LILHO-PEHTHHIOBOH OLUEHKH
paGoThI CTY/ICHTOB 10 /IICIMILIHHE

No i HaumeHOBaHHE l CojaepxaHue :1
Qunuas popma o0y4eHus
1 | Pacnpenencuue Pacnpenelierue 6aJuIoB
HanoB 3a
ceMecTpbl 10 Boinonsenne 1 | BBINOJTHEHHE H
BH/AM yueOHOH Eg:o 4 | Toseucnne w“"n:]gmm“ 3AUIATA OTHETOB | pyGeycrpiiy PyGexcusiii | Oxsame
paﬁo'n,x, CpPOKH {)‘:lﬁmlz nexumi HaGOpETOpHBIM i pam:f:c Bl koHTposb Nel | KOHTpOJIk No2 H
cnauu yaeoHon paGoram paboram
paboTbt
(noBoasiTCs A0
cBeAeHHs 056.3a1u. | 40.32 n1a0. 26.32
BannbHas
CTY/IEHTOB Ha g 3aHATHA pabory 3aHATHE 13 13 30
nepBoM
yueOHOM
3aHSTHH) Beerar Beero: Beero:
36, 20 6. 16 6.
(164.x0,5) (46.x5) (26.x8)
Mpumeuan | ITaccusHoe INaccusHoe IMaccusHoe Aﬁ;;a::’ B A";‘;";a;gm B
u: TPHC; HC
siymuu 22’;‘2;?::3 EZ”;;?;‘;:ﬁ KOJUIOKBHYMa | KOJUIOKBHYMa
oueH::aerca He e
OLICHHBACTCA OLICHUBACTCH.
2 | Kpurepui nepecyera 60 1 MeHee 6aJLUI0B — HEYOBJICTBOPHTEILHO;
GauioB B TpanuLponHyo | 61 ...73 — yIOBIETBOPHUTENBHO;
OLIEHKY 110 HToraM paGoTer | 74... 90 — XopoLIo;
B CEMECTPE M DK3aMeHa 91...100 — OTIIHYHO
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m KpuTepHH 10MycKa K Jlna momycka K IPOMEXKYTOUYHOMH aTTecTallui (2K3aMeHy) c-ryu.el-m
TNPOMEKYTOHHOH JI0JDKEH HabpaTh 10 HTOTaM TEKYIIEro 1 PyBEKHOrO KOHTPOJIs HE MEHEE
arTecTaryy, BosMoskHocTH | S0 6annos K JO0DKEH BBITIONHATL BCe J1a60paTOpHBIE, MPAKTHYECKHE
NOJTy4eHHA paboTeL.
aBTOMATHYECKOro 3a4eTa Jina  nosy4eHus SK3aMEHAIMOHHOM OLEHKH «aBTOMAaTHUCCKH
(9K3aMeHaIMOHHOH cTyneHTy HeoGXOMMMO HabpaTh CeyIolee MUHHMANbHOC KOJIM4ECTBO
OLICHKH) 10 JIUCLIMILIMHE, Gannos:
BO3MOYKHOCTb MOJTYUCHHS - 68 s TOJTyYEeHHA «aBTOMATHYECKI OLIEHKH
6oHyCHBIX 0aTIOB YZIOB/IETBOPHTEIILHOY.

Ilo COMACOBAHHMIO C TpErojaBareyieM CTYACHTY, HabpasLieMy
MUHEMYM 68 ©0asioB, MOTYT 6biTh [O0ABIEHbl JIOMOIHUTENBHBIC
(GouycHble) Gamibl 3a AKTHBHOCTR HA KOHCYJIbTAlUAX, AKTHBHOC
yuacTHe B HAYUHOH H MeTomuueckol pabore, OPUTMHAIBHOCTH
NPUHATEIX ~ pelleHWd B XOAC BBIMOJHEHMA [PAKTHYECKHX H
na6opaTopHbIX paboT, 3a y9acTHe B 3HAUHMBIX yueGHEIX W BHEYIEOHBIX
MeponpuaATHsX Kaenpbl H BBICTABIEHA 32 JK3AMEH «aBTOMaTHYECKID)
OLIEHKA (XOPOLIO» MIIH KOTIHYHOY.

4 | ®opwmbl 1 BBl y4eOHOH B ciyuae €cii K TNPOMEXKYTOYHO# aTTeCTalHH (ax3ameHy) HabpaHa
paboTsl st cymma MeHee 50 6a1IOB, CTyACHTY HeoOxoauMo HaGpaTh HEAOCTAIOEee
HeyCcreBaloIuX KOJIMUECTRO GAIIIOB 33 CUET BHIMOIHEHHS IOTOMHHTEILHBIX 3a[jaHuH, 110
(BOCCTAHOBHBIIMXCS HA KOHILA Mmocie/Heit (3a4eTHoO’) HelleNH CeMeCTpa. Tpu 5TOM HEOOXOMMMO
Kypce 00yuenus) npopaGoTaTe MaTepuan  BCexX PONyLeHHbIX  J1aGopaTOpHBIX M
CTY/IGHTOB JUIsi MOJIyYEHHs | MpaKTHYECKHX pabor.

HeJI0CTAlOIINX 0ajuIoB B DopMbI JIOMOJIHATENBHBIX 3a/iaHUH (Ha3HAYAKOTCA
KOHLIE CeMECTpa TperioaBaTenem):

. BbINOJNHEHME W 3AIUTAa NPOTYLEHHOH 1ab0paTOpHOH I
paKTHYeCKOH paboTel (IpM  HEBO3MOXKHOCTH  JOTOJIHHTENBHOTO
npoBeenus J1aGopaToOpHOH paboThl TIperoAaBaTelb YCTAHABTHBACT
QopMy HONOJHHMTENBHOrO 3ajaHusl MO TEMATHKE, MpOIYILCHHOR
71a6OpATOPHOH MM MPaKTHICCKOH paGoThl CaMOCTOATENBHO) — JIO 2
GasioB.

JIMKBHAIMS AKAJeMHUUYECKHX 3aJI0JDKEHHOCTEH, BO3HUKIIHX H3-33
pasHOCTH B y4eOHBIX IUIaHAX TIPH TMEPEBONE WIHM BOCCTaHOBJICHHH,
[IPOBOJIMTCS TlyTEM BBIMOIHCHHA JONOMHHTENBHBIX 3ajaHuii, Gopma U
00BbeM KOTOPBIX OTIPEE/IAETCs MpenoiaBarTe/ieM.

6.3. IIpouenypa OLEHHBAHHS Pe3YJILTATOB OCBOCHHS IHCIHILIHHET

PyGexubiii koHTponp 1 mMpoBOAUTCH B dopMe KOIIOKBHYMa, BKJIOHAIOMIETO YCTHO®
coGecenopanue H pabory ¢ 3amanusamu. Ha pyOeXHEIH KOHTPOJIb OTBOJHUTCA 1 akajgeMHIeCKHI
yac., PyGexHBIA KOHTPONb 2 MPOBOIATCS B ¢dopMe MHCHMEHHOTO TECTHPOBAHMS. Ha
TeCTHpOBAHHE IPH PYOEKHOM KOHTPOJIE CTYACHTY OTBOLHMTCSI BpeMsi He MeHee 45 MHHYT.
Kasxpiil BOIpOC oreHHBaeTcs B 1 Gasm.

BapuanTh! 3a/[aHHi JUIs PyOeKHBIX xorTponeir Ne 1 1 Ne 2 cocrost u3 12 1 13 BompocoB
COOTBETCTBEHHO.

[IpenonaBatenb ONCHHBAET B Oaliax pesymibTarhl TECTHPOBAHKA KaXJOro CTYJACHTA IO
KOJIMYECTBY TPABHIGHBIX OTBETOB M 3aHOCHT B BEJOMOCTH yHdeTa TeKylle#l yCcreBaeMOCTH.
Dk3ameH mpoBomsaTcss B (dopme YCTHOTO cobecenoBanus. Bompochl conepxarca B
AK3AMEHALMOHHOM Omtere. DK3aMEHAIMOHHBIH OHIET BKIIOYACT 2 TeOopeTHHYeCKHX BOIpOCa.
Kaxcasid BOIIPOC oOlieHuBaercss B 15 0alios. Ha moAaroToBKy K OTBETY CTYAEHTY ZHaeTcs
MHHUMYM 45 MHHYT.
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PCSYJIBT&TB! TEKyLIEro KOHTPOJA YCIIEBACMOCTH H 3K3aMeHa 3aHOCATCA npcnonaBaTeneM B
HK3aMEHAIIMOHHYIO BEIOMOCTH, KOTOpasi cpaercsa B 0prann3aunouﬂbn7l OT/Ie]l UHCTHTYTa B JICHb
jK3aMEHa, a TAKKC BBICTABIIAIOTCS B 3a9€THYIO KHIDKKY CTYJCHTA.

6.4. IlpuMepbI OLEHOYHBIX CPEACTS LI PyGeKHBIX KOHTpOJIEH 1 9K3aMena
3Zadanua ona pyGexcHo2o KOHMpoJa 1:

1. lemn u 3aHa4d xieTouHo# GmoTexHonorHH. YcTopus GUOTEXHONOTHH. OTallbl
cTaHOBJIEHHS HayKu. MecTo GHOTEXHONOTHH CPEIH OGUONOTHYECKUX HAYK.

2. TIpakTH9IecKoe 3HAYCHUES GHOTEXHOIOTHH /sl CENBCKOro X03sHCTBa, MPOMBIILICHHOCTH,
MerEBL. OCHOBHBIC TCH/ICHIIMH H I€PCICKTHBHEIC HAIPABJIEHHs PA3BUTAS GHOTEXHOIOTHH B
MHEpE.

3. KynbTypa KIETOK MNPOKApHOT M JyKapHOT: METOJIOJIOTHS ¥ OCHOBHBIC TIPHHIHIIBL
VeoBHs | TpaBHIa paboTHL C KYIBTYpaMu KIETOK.

4. TTuTaTenbHbIE CPENBl: KauecTBEHHbIH 1 KOJIMYIECTBEHHEIH COCTAB.

5. VnentuduKaius BHAOBOH NPUHAICKHOCTH KIETOK B Kynbrype. KieTka: IOBEACHHS B
KyJNBTYpE.

6. CrpykrypHas, (GyHKIHOHAIBHAS cpaBHHMTEIbHAsA TEHOMHKA Kak OCHOBA co3/aHus
reHHOMH/KEHEPHBIX KOHCTPYKIHH Ha KIETOYHOM YpOBHE.

7. TIpoteoM pa3JUYHBIX BHIOB OPraHM3MOB, ero (DyHKIHMOHANbHAA OpraHH3AlMA H
peryJIsIus.

8. BuouH(pOpMATHKA B TLIAHUPOBAHHH, OPraHH3alHA K peanusauy GHOTEXHONOTHICCKHX
3a71ad.

9. BrouH(popMaTHKa — 3TO IeHEpalys HOBbIX 3HaHMI HA OCHOBE JIAHHBIX O CTPYKTYpe H
(YHKIIHH JKHBBIX CHCTEM, GHOJOTHIECKA-aKTHBHBIX BIECTB U X MOJIEKYJSPHBIX MAIICHEH.

10. Mcnonip30BaHKe KyJIbTYP KISTOK ISl JICHCHHS OoJie3HEH.

11. KynsTypa KIETOK B HCCIC/IOBAHAA MCXaHH3MOB peaKuyy M ajantainud K pasiuiHbM
cTpeccoBBIM (akTopam.

12. KieTouHbIe OpTaHeIUIbl KaK 00BEKT H3y4EHUs SKCIPECCHH [CHOB.

3adanusn 0na pybercroz0 KOHMponn 2:

1. Buontexnonozus — HanpagieHue Hay4Ho-mexHUIecKozo npozpecca 6 Meouuune u
hapmayuu no noyHeH U0 1eKaAPCMEEHHbIX CpeoCcHI6 ¢ UCHONb306AHUEM

1. MEKpOOpPraHu3MOB

2. MAKPOOPTraHH3MOB JKUBOTHOTO MPOHCXOXKACHHA

3. hepMeHTOB

4. MAKPOOPTaHA3MOB PACTHTEIBHOTO IPOHCXOXKICHIA

5) nosnupepMEeHTHBIX KOMILIEKCOB

2. I{enu co30anusa mpanczeHHbIX HCUGORHBIX

1. yBenuueHue MpOTyKTHBHOCTH

2. HEBOCIIPUMMYHBOCTE K GONIE3HAM

3. KCEHOTPAHCIUIAHTAIIHS OPraHoB YEJIOBEKY

4. IPOyKIKs JIEKAPCTBEHHBIX BEIICCTB U MPOYKTOB J1e9e6HOro MUTAHUS

3. Tun numanus KyabHypol MKaHeil pacmenus
1) ayxcoTpodHBIi
2) xeMoreTepoTpo(HEIHA
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3) poToasToTPOdHBIA
4) XeMOJIATOTPO(HBIH

4. H3 kynsmypui kiemok Tabaxa KypumeibHozo 8bL0STIAIOM ...
1. IIMKOHHH

2. yOUXHHOH

3. aliMaJIHIMH

4. pyTHH

5. HUKOTHH

5. IlpomeomuKa Xapaxkmepusyem cOCHoAnUE MUKpPOOHO020 hamo2eHHa:
1. o hepMEHTATHBHON aKTHBHOCTH

2. II0 CKOPOCTH pocTa

3. 110 SKCTIPECCHE OT/E/TBHBIX OEIIKOB

4. 110 HAXOXK/IEHHIO HA KOHKPETHOH CTa[ii POCTOBOrO MUK

5. TI0 UYBCTBHTEJIHLHOCTH K ONpPEICICHHBIM aHTHOHOTHKAM

6. [lna nonyuenus npomMonachios u3 Kemox 2pu6o6 ucnonbzyemea
1. ma3onuM

2. TPUIICHH

3. «ynuTOYHBIA HEPMEHTY

4. mencuH

5. ammnasa

7. 3a obpaszosanuem HPOMONIACIMOG U3 MUKPOBHBIX KIIeMOK MOJICHO CNeOUMb ¢
NOMOWBIO MeN00086:

1. BUCKO3HMETPHH

2. KOJIOPHMETPHHU

3. a30BO-KOHTPACTHOH MHKPOCKOIIHH

4, 5eKTPOHHOH MHKPOCKOIIUH

5. 110 CBETOPACCESHHIO B KyJIBTYPATbHOR JKUIKOCTH

8. JIna nonyuenun npomonacmos u3 aKkmepuanbHolx KiemoK UCHONb3yemCa:
1. masonum -

2. «yIATOUHBIH (PEPMEHT»

3. TpUIICHH

4. mananH

5. 6pomian

9. Obvedunenue zeHOMO8 KIEMOK DPA3HBIX 6UO06 U POO0E NPU COMAMUHECKOU
2ubpuUOU3AUUN 803MOJICHO:
. TOJILKO B IPHPOJHBIX YCIOBHAX
. TOJIBKO B HCKYCCTBEHHBIX YCIIOBHSIX
. B [IPHPOZHBIX ¥ HCKYCCTBEHHBIX YCIOBHAX
. HEBO3MOKHO BOOOIIIE
. TOJILKO IIPH PEHTTEHOBCKOM OOy IeHHH

(U S VS I S T

10. Buicoxaa cmabunsHOCHb NPOMORIACHO8 O0CHIUZACMCA NP XPAHEHUL:
1. Ha XoJOJIE!
2. B THIIEPTOHHYECKOH cpe/e
3. B cpejie ¢ Ho0aBIeHHEM aHTHOKCH/IAHTOB
14



Ilepeuens 6onpocos k npomedNcymouHoOMy KOHIPONIO (IK3AMEHY)

1. Iemn m 3agaun KiIeTOYHOH OHMOTEXHONOTHH. ODTallbl CTAHOBIEHHS Hayku. MecTo
KJIETOYHOH OHOTEXHOJIOTHH CPed APYTHX OTpacieil OHOTEeXHOIOTHH.

2. OODBexTsl KIETOYHOH OHOTEXHONOTHH — KJIETKH, CyOKIETOYHBIE CTPYKTYpHI,
MaKpOMOJIEKy/Ibl H OHOIOIUMEPE], & TAKKe OPraHU3Mbl, MOJYYEHHEIE ¢ IOMONIBI METOLOB
KJIETOYHOH OHOTEXHOIOTHUH. .

3. KyneTypa KII€TOK B PeLIEHHM TeopeTHuecKuX Ipobiem GroTexHosoruu. bronornueckue
CHCTEMBI, HCIIOJIB3YIOIHECS B KJIETOYHOH OMOTEXHOJIOTHH.

4. 'enoMuKa, TpoTeOMHKa ¥ GHOMH(OpPMATHKA.

5. CrpykrypHas, (yHKIHOHANBHAs W CpaBHHTENbHAS [EHOMHKA KaK OCHOBA CO3IAHUA
TeHHOMHKEHEPHBIX KOHCTPYKIIHH Ha KJIIETOYHOM YPOBHE.

6. IlpoTeoM pa3sIHYHBIX BHAOB OPraHH3MOB, €ro (GYHKUHMOHAILHAS OpraHM3alMs H
perynsamnus.

7. Knerounas 6HOTEXHONOTHs pacTeHHU, ee HanpasieHus. COCTaB MUTATENBHEIX CPEJIEI, HX
IPHTOTOBIICHHE.

8. Knerounas 6uorexunonorus pacteHnii. [IpuMeHeHne KyIbTYp PACTHTENBHBIX KIETOK.

9. KynmpTHBMpoBaHWE OTHENBHEIX KIETOK pacreHuil. TorunartentHOCTh. Kammyc.
CycnensnoHHbIe KynbTyphL [IOHATHE 0 KKOPMSAIIEM CIIOE» HITH TKAHH-HIHBKE).

10. KrnonanbHoe MHKpOpasMHOXEHHE DACTCHHH B KyJbType in vitro. O3IOpOBICHHE OT
COKOIICPEHOCHMBIX BHPYCOB PaCTEHHH B KYJIBTYpE in vitro.

11.  Tlomyyenne cOMaTH4eCKHX THODHIOB METOJOM  CIMSHHS — HM30JIHPOBAHHBIX
HpoTONNacToB. [anouHbIe pacTeHus. AHIPOTeHEs B KYJIBTYPE MEUIFHAKOB U IBUIBLIGL

12. BoiBenenue pacTeHHH, YCTONHYHMBBIX K HACEKOMBIM — BpPETHTENSM, BHpycaM H
repbuimaam.

13. TpaHCreHHBIe PACTEHHS M NEPCIEKTHBEI HX HCIIOIB30BAHHSA B KA4ecTBE HMCTOUYHHMKA
(apManeBTHYECKHX TIPETapaToB.

14. KynnTHBHpOBaHHE SYKApPHOTHUECKHX KIETOK in vifro. TexHONOIHs MOJNY4YeHHs W
KyJIbTHBUPOBAHH JIMHHI JKUBOTHBIX KiIeTOK. [TepBruHas KyasTypa.

15. KynbTHBHpOBaHHE 3yKapHOTHYECKHX KIETOK in vilro. II0CTOSHHAS KIETOUHAS JIUHS,
0COOEHHOCTH KIETOYHOro pocta. Oprannas KyIbTypa.

16. TpancrenHnsie knetounsle muunH. Tpancdexmus (Metomer BBeneHus ak3orennEx JJHK B
KJIETKY MJIEKOIIHTAIOIIHX).

17. Merozipl co3ianust XuMep. ArperanHoHHSLH. MHbEeKITHOHHbIL.

18. I'ubpuau3aLus KHBOTHBIX KIeTOK. MeToIsI CIIHIHMIS COMAaTHYECKHX KJIETOK.

19. I'nbpuaoOMHast TEXHOIOTHS IOy YeHAS MOHOK/IOHATBHEIX AHTHTE)L.

20. Knonnposanue. TpancmmanTamus S7Ep.

21. MeToJIEl CO3aHHS TPAHCTEHHBIX KHBOTHBIX. HoxayTHble )KUBOTHEIE.

22. Hcnonb30BaHue peKOMOHHAHTHEIX MHKPOOPraHH3MOB ISl [IOJMYYEHHS KOMMEPUECKHX
TIPOIYKTOB.

23. MuKpoGHOIOrHYIECKOE MPOH3BO/ICTBO JIEKApCTBEHHBIX CPEJICTB.

24. IIpombIIeHHbIHA CHHTE3 GENKOB TIPH Y9aCTHH PEKOMOMHAHTHBIX MUKPOOPTAHH3MOB.

25. HoBBle TEXHOJNOTHH CO3NAHUSA W TPOH3BOACTBA AHTHGHOTHKOB. QapmaneBTHYECKHE
TperapaThl Ha OCHOBE XXHBBIX KyJIBTYp MHKPOOPraHH3MOBCHMOHOHTOB.

26. IIpenaparsl Ha OCHOBE JKHBBIX KYJILTYP MUKPOOPraHM3MOBCHMOHOHTOB (HOPMO(IIOPE! I
npobuoTuky). [lepcneKTHBE co3nanus (GYHKIHOHATEHEIX IPOYKTOB.

27. IlpumeHeHne KIETOYHOH GHOTEXHOIOTHI B 9YKapUOTHYECKHX CHCTEMAX.

28. MoeKyIapHast FeHETHKA YeIOBEKa. Knonupopanue rena u rennast repanus.



6.5. ®oHI OLIEHOYHBIX CPEICTB

[ToHbIN OaHK 3aTaHKUI 1)1 TEKYIIETO, PYOSKHBIX KOHTPOJIEH U MPOMEXKYTOYHOM aTTECTAI[UN
Mo AWCIUIUIMHE, MOKa3aTelu, KPUTEPHUH, IIKAIbl OIECHUBAHMUS KOMIIETEHLUN, METOIUYECKUE
MaTepuaibl, ONpEeACAIoNMe MPOUEAYPbl OIEHMBAHHS OO0pa30BaTEIbHBIX PE3Y/IbTATOB,
MPUBE/ICHBI B Y4€0HO-METOAMYECKOM KOMILUIEKCE AUCIUILTUHBIL.

7. OCHOBHASA U JONNOJIHUTEJIBHAS YYEBHAS IMTEPATYPA
7.1. OcHOBHas1 y4eOHAas1 JIUTEPATypPa

1. buorexnonorus. IIpakTuKyM MO KyJIbTHUBUPOBAHUIO KJIETOUHBIX KYJIBTYP [DNEKTPOHHBIN
pecypc]: yueb. [Tocooue / M.I11.AzaeB, T.H.Mnbuuesa, JI.d.bakynuna. — Mocksa: UTHOPA-M,
2023. — 142 c. — Joctyn u3 ObC «Znanium.com»

2. buotexHomnorusi [DneKTpoHHBIN pecypc]|: yue6Hoe mocobue / B.A. Uxenkenu. - CaHKT-
[TerepOypr: IIpocnexkt Hayku, 2019. - 304 c. — Joctyn u3 9bC «KoHCYnbTaHT CTyACHTa»

7.2. lonoJIHUTeIbHAS Y4eOHas JuTeparypa
1. buorexnonorus [OnekTpoHHbIN pecypc]|: npaktukym / C.A. AxumoBa, [.M.®upcosn. —
Boarorpaan: ®I'bOY B.JIL. Boarorpaackuit I'AY, 2018. — 144 c. — Joctyn u3z OBbC
«Znanium.comy
2. Konopsiznas, B. A. buorexnosnorus [DnekTpoHHbIi pecypc]: yueonuk. - Mocksa: DOTAP-
Menua, 2020. - 384 c. — Jloctyn u3 3bC «KOHCYyJIBTaHT CTyAE€HTa»

8. YHEBHO-METOIUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIINXCA

9. PECYPCHBI CETU «<MHTEPHET»

buotexHnonorus, MukpoOHbIi 6enok - www.valleyflora.ru/108.html

O6mectBo OuorexHonoroB Poccun um. F0.A.OBunHHEKOBA: https://www.biorosinfo.ru

ACTA NATURAE: http://www.actanaturae.ru (myOJuKyeT SKCIEpUMEHTAJIbHBIE U
aKTyaJIbHBIM BOIpocaM (pyHAaMEHTaJbHBIX U MPUKIAAHBIX OMOTEXHOJIOTM 0030pHbBIE CTaThH,
KpaTKHe COOOIIeHNs, MTOCBSIIEHHbIE HAYK O )KMBOM M OOTEXHOJIOTHil)

buotexnonorus: http://www.biotechnology-journal.ru/?view=ru

Bectuuk 6uorexnonoruu: http://bio.beonrails.ru/ru/issues/2019

BectHuk O6uotexHonornu u (uznko-xumuueckor Ouosornu umenu 0. A. OBUMHHUKOBA!
https://www.biorosinfo.ru/archive/journal/

10. TH®OPMALIMUOHHBIE TEXHOJIOI'MU, TIPOT'PAMMHOE OBECIIEYUEHUE
U UHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI
[Ipu yTeHNM JTEKIMI UCTIONB3YIOTCS CIalI0BbIE MTPE3EHTALINH.
1. OBC «Jlaaby»
2. OBbC «KOHCYNbTAaHT CTyIEHTa»
3. OBC «Znanium.com»
4. «[apaHT» - cipaBOYHO-NPABOBasi CUCTEMA


http://www.valleyflora.ru/108.html
https://www.biorosinfo.ru/
http://www.actanaturae.ru/
http://www.biotechnology-journal.ru/?view=ru
http://bio.beonrails.ru/ru/issues/2019
https://www.biorosinfo.ru/archive/journal/

11. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CIHATITAHBI

MarepuanbHO-TEXHHUECKOE O0eCleUeHne N0 peanu3aluy AUCUUILUIMHBI OCYLIECTBISETCS B
cootBercTBUH ¢ TpeboBanusmu ®PI'OC BO no ganHoii 00pa3oBaTebHON IpOrpaMMe.

JlaGopaTopHble 3aHATUS IPOBOJATCS B CHELMAIBLHO 000pPYJ0BaHHON yueOHOI 1abopaTopuu,
OCHAILLIEHHOW  MMKpPOCKONaMH, OWHOKYJISPHBIMU  JylaMH, MHUKPOCKOIIHOM  CHCTEMOU
BU3yaJIM3allMl C BO3MOXKHOCTSIMHU 3allUCH U IPSIMOIO BBIBEJCHMs M300pakeHUs Ha OO0JIbLION
skpaH. [Tonkitouenue k cetu IHTEpHET O3BOJISIET UCIIOIB30BATh B X0/I€ JJAOOPATOPHBIX 3aHITUN
BO3MOKHOCTH OHJIAWH - TEXHOJOTUH.

12. METOAUYECKHUE PEKOMEH/JIALIUHA 11O OPTAHU3ALIU U3YUEHUSA
JUCIHUIIVINHBI:

Juctunnuna «KnetoyHas OMOTEXHOIOTHS» MPenojaeTcs B BUAE JEKIui, 1a00paTOPHBIX U
IPAKTUYECKUX pPadOT, Ha KOTOPBIX IPOUCXOJUT OOBSICHEHHWE, NPAKTHYECKas JeATEIbHOCTh
CTYyJICHTOB, YCBOEHHE, IPOBEPKA MaTepuaa.

Ha naGopartopHbIXx 3aHSATHUAX PEKOMEHIYETCs WCIONIb30BaHue MHUKpockonoB MBP-1,
ounokyisipoB MBC-10, mMukpomnpemnapaToB, WLIIOCTPATUBHOIO MaTepuana, MYJIbTHMEIUWHBIX
dopM Impe3eHTalMi, TaKkKe PEKOMEHAYETCsl MOJArOTOBKAa U IPOBEAECHUE WHAWBUIYAIBHBIX
TBOPUYECKUX 3aJaHUIA, pad0Ta B MaJbIX IPyNIax ¢ TEKCTaMH; OpraHu3anus AUCKYCCUM.

B npenopaBaHuM JUCUMILIMHBI NPUMEHSIOTCS OOpa3oBaTENbHbIE TEXHOJIOTUU: METOJ
npoOJIEMHOTO M3JIOKEHHsSI MaTepHalia; CaMOCTOSTEIbHOE O3HAKOMIIGHHE CTYICHTOB C
UCTOYHHKAMU WH(OPMALIMHU, HCIIOJIF30BAaHUE WJUTIOCTPATUBHBIX MaTEpHaioB (BUACOPHIBMBI,
dororpaduu, aynno3anucu, KOMIbIOTEPHbBIE TPE3CHTALIMH ), IEMOHCTPUPYEMBIX Ha COBPEMEHHOM
000pyI0BaHNH, 3HAKOMCTBO C IEPBOMCTOYHUKAMHU U UX 00CYKICHHUE.

CamocrosrenbHas paboTa CTyJeHTa MO0 y4eOHMKaM U y4eOHBIM MOCOOMSIM, OpPUTHMHAIBHOM
COBPEMEHHOM uTepaType no npoduiio.

13. 1JIA CTYJAEHTOB, OBYYAIOIIUXCHA C HCIIOJIb30BAHUEM
JUCTAHIHUOHBIX OBPA3OBATEJIbBHBIX TEXHOJOT'UU

[Ipy wWcCrONB30BaHUM AJIEKTPOHHOIO OOyYeHUsT U JHUCTAaHIMOHHBIX 00pa30BaTeNbHBIX
texHosoruil (nanee 30 u JIOT) 3aHATHS MOJTHOCTBIO MJIM YACTUYHO MPOBOASTCS B pPEXHUME
onsiaiiH. O0beM TMCUUILIMHBI U paclpeiesieHue Harpy3Ku Mo Bujgam padoT cooTBeTcTByeT 1.4.1
Pacnpenenenue 6amioB COOTBETCTBYET 11.6.2 MO0 MOXKET ObITh UCIOJIB30BAaHO B COOTBETCTBHE C
petenueM kadenpsl, B ciaydae nepexona Ha 90 u JIOT B mpouiecce oOyuenust. Pemenue kadenps
00 HCMONB3YeMbIX TEXHOJOTHUSX UM CHCTEME OIEHMBAaHUS JIOCTHXKEHUH, O0O0ydarouuxcs
MIPUMEHSIETCS ¢ YYETOM MHEHUS BEAYIIETo MPenoiaBaTesst U JOBOJUTCS 10 00yYaroIINXCs.



[MPUJIOXXEHUE 1
AHHOTaUMs K pabodeil mporpaMMe JTHCIHIUTAHEL
«BHOTEXHOIOT Ul KIETKH

o6pasoBaresHON IPOrpaMMBbl BBICIIErO 00pa3OBaHuUs —
porpaMMEel OakajlaBpuaTa
19.03.01 — BuoTexHo/orus
HamnpasieHHOCTS:
BuorexHoJiorus

Tpynoemxocts muctummsss: 5 3E (180 akaneMH4ecKUX 4acoB)
Cemectp: 3 (ounas popma o6yderns), 3 (3aounas popma 00y4eHHS)
®opma MPOMEXYTOHHOH aTTECTAIlHH: K3aMeH

Conepmalme JUHCIHHNIHHBI

Knerounas GHOTEXHONOTHsA HauOoOJee IPOrpecCHpyIOmas OTpacik OHOTEXHONOIHH,
OKa3bIRAIOIIAs 3HAYMTENLHOE BIMAHHE HAa ee pasBHTHe. BHOTeXHOIOrHs MeKIMCIUILIMHApHAL
OTpacib HAYKH M I[IPOH3BOJICTBA, II03TOMY OHA B 0OJBINEH CTENEHH PAa3BHBAETCS HA OCHOBE
ZIOCTFIDKEHHH B 00JIaCTH MOJIEKYJISIpHONH OHONOTHH, KIETOYHOH W MOJEKYIApHOH OHOGH3HKH,
OHOXMMMM, KIETOYHOMH M MOJEKYISIpPHOM HMMYHOIOrHH, a Taioke Onarojaps paspaboTke
COBpEMEHHBIX WHXKCHEPHBIX TeXHONOrHi. Ciel0BaTENBHO, YCIEITHOE HM3YYCHHE KIETOYHOMH
OHOTEXHOJOTHH TpeOyeT 3HAHHA OCHOBHBIX IOCTHIKEHHHM B 00nacTd (H3UKO-XMMHYECKOH
6uonorud. Hanbonee nmepcrieKTHBHBIE HAIIPABIECHHS COBPEMEHHOH OHOTEXHONOTHH BKIIOYAIOT
pa3paboTku B 00NAacTH TEHHOM HHXCHEPHH, KIETOYHOM HHXKEHEPHH, TEXHOJIOTHYECKOM
OnooHepreTuxkH, OENKOBOH HIDKGHEpHH. BaKHBIM acleKTOM JHUCLHIUIMHEL  SBIACTCA
OJIHOBpeMeHHOG YCBOCHHE CTYACHTAaMH TEOPETHYECCKHX H IIPAKTHYCCKHX OCHOB KJIETOYHO
OHOTEXHOIOTHH.
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