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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1. Ieas u 3aga49y AU CHUILIHHBI

Henabp ocBoeHMS IMCHUIJMHBI - CPOPMHpPOBATH CUCTEMATHUYECKHWE 3HAHHUS B 00J1acTH
OMOTEXHOJIOTHMH; O CICHHAIM3UPOBAHHBIX METOJNAaX M MX allapaTHOM OO0eCnedYeHuu; o
MPAKTUIECKOM IPUMEHEHUU METOJIOB OMOTEXHOJIOTHH B HAYKE U OBITY.

3agauu AUCHMILINHBI: copMHpOBATh  CHEUUATBHBIA  TEPMHHOJIOTUYECKUI
MUHMMYM; 3HaHMs O METOAAX, MCIOJIb3YEMbIX IpH IOJIyY€HUM KYJIbTYpbl TKaHEW, MeETOoAax
KJIETOYHOM CENEeKIMH, METO/1aX T€HHON UHKEHEPUU;

1.2. IInannpyemble pe3yJibTaThI 00yUeHHS

B pesynbTate ocBOeHUS NaHHOW AMCHUHUIUIMHBI Y 00ydaromuxcs (GopMHUPYIOTCS ClEeAyoIne
KOMIIETECHIINH:

JIIK-2. CnocobeH y4acTBOBaTh B MPOLIEypaX MOHUTOPUHTA OKPYKAIOIIEH Cpellbl B MECTax
MIPOBEICHUS UCCIEAOBAHUN U TPOBOIUTH aHAINU3 MIPUPOAHBIX 00Pa3IIOB.

JIIK-3. CriocoOeH SKCIUTyaTHpOBaTh COBPEMEHHYIO armaparypy W o0opymoBaHuE JUIs
BBITIOJTHEHUS] HAYYHO-HCCIIEA0BATEIbCKUX MOJIEBBIX U J1a00paTOPHBIX OMOJOTHYECKUX PadoT.

2. MECTO ANCHUIIINHbI B CTPYKTYPE
OBPA3OBATEJIBHOU INTPOI'PAMMBI

JlucuuiuinHa BXOJUT B 4YacTh, (OPMUPYEMYIO YyYaCTHHUKaMU OOpa30BaTEIBHBIX
otHomeHuit broka 1 «/luctumninuel (Mo1ynn)» U SBIsSETCS 005S3aTeIbHON I U3YUCHHUS.

K ucxomHbIM AaHHBIM, HEOOXOAMMBIM Ul M3Yy4YEHHUS AUCLUILIMHBI «BHOTEXHOJIOTHS»
OTHOCATCS 3HaHMA MO0 uciuIMHaM: «CoBpeMeHHble 00pa3oBaTelbHbIE TEXHOJIIOTUU», «
WNudopmaruka, coBpeMeHHbIE HHPOPMAITMOHHBIE TEXHOJIOTHH.

3. OFBEM U COAEPXAHMUE JUCIHUIIJINHBI
3.1. O0beM IUCHHUILIHHDI

IToxka3atenb 00beMa IMCHUIIIHHBI ®opma o0yueHus
Ounas

OO0BeM QUCHUIUIMHBI B 3a4€THBIX €AMHUIIAX 2
O0beM QUCUUIUIMHBL B Yacax 72
KonraktHas paboTa: 34,2
Jlexuun 10
JIaGopaTopHbIe 3aHATHS 24
U3 HUX, B (popMe MpaKTUIECKOU MOATOTOBKH 12
KoHTakTHBIE 4ackl Ha IPOMEKYTOUHYIO aTTECTAIHIO: 0,2
3auer 0,2
CamocrodrenbHas paboTa 30
KonTpo:b 7.8

dopma npoMeKyTOUHOH aTTEeCTALMK: 3a4eT B 7 CeMeCTpe.

3.2 Coaep:xkaHue JMCHUIIIUHBI

H | Koai-Bo 1acos




HaumenoBanue

pa3aesioB (TemM)

JucunnjanHsl ¢
KPATKHUM COJep:KaHueM

Koaun4gecTBO 4acoB

Jleknun

JlabopaTopHble
3aHATHA

Oo6mree
KO0JI-BO

U3 HUX,
B
dopme
NPaKkTH
YyecKoii
MOAroTo
BKH

Tema 1. OOmme npeacraBjieHHst 0 OHOTEXHOJIOTHH.
OcHOBHBbIE 3Tanbl pa3BUTUS OMOTEXHOJIOTUH. TexHoIoruu
n OumorexHonmoruu. OCHOB- HbBIE HAINPABICHHS Pa3BUTHUS
O6uoTexHoioruu. 3agaun OuoTexHosoruu. buo-
TEXHOJIOTHYECKHE OCHOBBI BBICOKUX HAaHO-OMOTEXHOJIOIHH.

Tema 2. OcHOBHbIe 00bEKTbI OMOTEXHOJIOTHMI W HX
HApPOJAHOXO- 351liCTBEHHOE 3HaYeHHe. Bupycel. bakrepuu.
Bonopocnaun. Jlumaiinuku. ['pu0Obl. Bognble pacteHus.
Bricmine pacrenus in Vivo u Vitro. JKusotasie in

Vivo u Vvitro.

Tema 3. KiieTounasi U TKaHeBasi HHKEHEPHUS PacTeHUH.
Hcropuss pa3BuTus MeTOJa KIETOYHOM M TKaHEBOU
UHXeHepuu pacTeHuil. OCHOBHBIE HaIlPaBJIEHUs KJIETOUYHOM
UHXXEHepun pacTeHuil. Kierka Kak OCHOBa JKHU3HU
ouonornyeckux oobvekToB. JlenuddepeHnmanus — ocHOBa
(bopMHUpOBaHUS KIETOUYHBIX KYJIbTYp pacTeHuil. KamrycHeie
KynbTypbl pacTeHuil. CyclieH- 3HOHHBIE KYJbTYpbI
pactenuil. Mop¢oreHes B KJI€TOUHBIX KYJIbTYPax pacTe-
HUM.

Tema 4. Metoabl KJIETOYHOH HMH/KCHEpPHH PaCTeHHMil B
YCKOPEHHMH CeJeKIMOHHOro mpouecca. KiioHampHOeE
MUKPOPa3MHOKEHHE pPACTCHUH U €ro IPaKTHYECKOE
npuMeHeHne. M30mpoBaHHbIe IPOTOIUIACTHI. | arIonasl.
Juramionnel. Terpamionasl. TpUILIOnasl.

Tema 5. T'eHernyeckass HMH)KeHEPpHUS  PaCTEeHHH.
MonekynapHble  OCHOBBI ~ I'€HETUYECKOW  WHIKCHEPHHU.
OcHOBHBIE 3Tallbl CO3J4aHUS TPAHCTEHHBIX OPIaHU3MOB.
I'eneTndeckass HWHXEHEpUs IPOKApUOT. ['eHeTmyeckas
UH)KEHepusi  pacteHud.  ['eHeTudeckas  MHXKEHEpHUs
JKUBOTHBIX. [ €eHOIMArHOCTHKA M T€HOTEpanus 4eJI0BEKa.

Tema 6. buorexHojorus B  KHBOTHOBOJCTBE.
Tpancrmanramnust 3MOpuoHOB. [N VItro  pa3mHOXeHHE.
['eHernueckass HHKEHEpPUS KUBOTHBIX. DBHOTEXHOJIOTHH
MPOU3BOJCTBA KOPMOB.

Tema 7. Koajiekuimu 1 KPpHOOAHKH KJIETOYHBIX KYJbTYP.
Coxpa-HeHHe OPTaHU3MOB U KJIETOUYHBIX KYJIBTYP.
KpunocoxpaHneHue u ero OCHOBBI.

Kpunobanku.




Tema 8. OCHOBBI NPOMBILNLIEHHOH OMOTEXHOJOTHU H
NoJiyueHue MNePBUYHbIX W BTOPHYHBLIX MeTA00JIMTOB.
OcHOBHBIE METOJBI ¥ TMOJAXOJbI, HCIOJb3yeMbIE B
MPOMBIIIICHHON OnoTexHonoruu. TexHomornyeckoe 060-
pydoBaHHE MPOMBIIUICHHOTO Ha3HaueHus. I[IpoaykTel
OMOTEXHOJIOTHU U OJIOK-CXEMBI UX NMPOU3BOACTB. benkoBbie
NPOAYKThl. AMHMHOKHCIOTHL. ['op- wmoHbl. HHCynuH.
Burtamunsl. Uatepdeponsl. Bakiuasl. AHTHOMOTHKY.

MoHOKJIOHAJIbHBIE aHTHTeNIa. BTopruHble coeTnHeHus!.

Tema 9. IK0JIOTHYEeCKASA OMOTEeXHOJIOTHsl. 2
buorexnonorus YTHJIM3ALUU TBEPIBIX OTXOJIOB.
buorexHonoruss OYMCTKM CTOYHBIX BOJ. buoouwncrka
ra3oBO3AYIIHBIX  BBIOpOCOB.  buoreorexHonorus  u
noyiyueHue mertamuioB. buosnepreruka. Kcenobuotuku u
ux ouonerpananusa. buopemeaunarusi.
HTroro: 10 24 12
HPAKTHYECKASA IMOATI'OTOBKA
Tema 3ajaHue Ha IPAKTHYECKYI0 KOJIMYeCTBO
MOJAT0TOBKY 4acoB
Tema 3. Knerounas u TkaHeBas | BausHue ~— aHTUOMOTHKOB  Ha 4
WHXXEHEPUs pacTCHUH. MUKPOOPTaHU3MBI.
MukpoOHoIOrHYeCKUi CHUHTE3
YKCYCHOM KHCJIOTBI.
MukpoOHoIOTrHYeCKUi CHUHTE3
STHJIOBOTO CIIMPTA.
Tema 4. Meronsl kieTrounou | BiousHue HUTparvHa 4
VHKECHEpUU pacTeHui B | (puzoToppuHa) Ha YpOKAMHOCTH
YCKOPEHUHU CEJIEKIIMOHHOIO | 600OBBIX PACTCHHIA.
npoiiecca. Brnussane  a3orobaktepuHa  Ha
MpOpacTaHue CEMSIH
Tema 5. I'enetnueckas | JlmarHoctuka HUTPATHOTO 4
WH)KEHEpUsl pacTeHUH. 3arpsi3HEHUs] MOYBBI C MOMOIIBIO
MUKPOOPTaHU3MOB.
4 YYEBHO-METONWYECKOE OBECIIEHEHUE
CAMOCTOSITEJTbHOM PABOTBIOBYYAIOIIIUXCSI
Tembl 1J151 camo- HN3yyaemblie BOnpochl Koanue- DopMbI MeTtoaunue- DopMbI
CTOSITEJILHOTO CTBO 4Ya- | CaMOCTOfI- | CKoOe o00ec- | OTYETHO-
U3ydeHust COB TeJbHOM nevyeHue CTH
OYHas padoThI
OcHoBHble 00BeK- | Bupycsl. baktepuu. Bo- 6 IMoaroroska | OcHoBHast u | Jloknan
ThI OMOTEXHOJOTUH | Jopochu. JIuaifHuKY. J0KJIaJ1a ¢ Egg;HHHTeH Ipesenta
W VWX HapoAHOXo- ['pu6s1. Bonnble pacte npesenTa nuteparypa, | s
3AHCTBEHHOE 3HA- | HMS. Bblcn_me pacTeHus Leit pecypes
YCHUC. IN VIVO u VItro. Internet
JKuBoTHBbI€ INVIVO U Vitro.
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Knerounas u Ttka- | Uctopus pa3BuTus MeTona IloaroroBka | OcHoBHas u | Jloknan
HEBas WH)KECHEPUS | KJIIETOYHOM U TKaHEBOU 6 JOKJIa/1a ¢ nononuuten | [Ipesen
pacTeHui. WH)KCHEPUHU PAaCTEHUM. npeseHTa- bHAs TS

OcHOBHbIE HaNPaBICHUS .

- muen JIMTEparypa,

KJICTOYHOU UH)KEHEPUU

pacrenuii. Kairychsie PeCYpCh

KyJIbTyphl pactenuii. Cyc- Internet

MEH3UOHHbBIE KYJIbTYPbI

pactenuii. Mopdorenes B

KJIETOUHBIX KYJbTYpax

pacTEeHUN.
MeToap! KIIETOY- Kionansnoe mukpopas- 6 [Togroroka (OcHoBHast U | Jlokian
HOW UHXKEHEPUU MHOKEHHUE PACTCHUM U €ro NoKTana ¢ (LONMOIHUTENb | [Ipe3eH
pacTeHU# B YCKO- | IIPAKTUYECKOE MPUMEHE- npesenta- [T T
PEHMM CEeIEKIIMOH- | HUe. M30mupoBaHHbIE . nMTeparypa,
HOr0 mporuecca. MPOTOIIACTHI. ["artonsl. e [pecypchl

Hurannounael. Terparmioun- Internet

Jbl. Tpurionasl.
I'enetnyeckas uH- | MoJieKysipHbIE OCHOBBI [Toxroroka (OcHoBHast 1 | Jlokiman
JKEHEpHsl. TCHETHUYCCKOM MHKCHE- 6 NOKJaja ¢ (LOTOJIHUTENb | [IpeseH

pun. OCHOBHBIE ATaIlbl CO- npesenra- 11 TaLs

3/1aHMS TPAHCTEHHBIX Op- . nMTeparypa,

raHu3MoB. [ 'eHeTnyeckas ten pecypcbl

UHXEHEepUs IPOKapHOT. Internet

I'eneTnyeckas nH)KeHEepUs

pacrenuil. [ eneTnueckas

WHXXEHEPUS KUBOTHBIX.

I'enoguarsocTuka u reHO-

Teparus 4YeJIoBeKa.
OcHoBbI ipoMbIIT- | OCHOBHBIE METOJIBI U TTO/I- 6 IloaroroBka | OcHoBHas u | Jloknan
JICHHOM OMOTEXHO- XOJbl, UCITIOJIb3YCMBIC B JOKJIaza ¢ JOIIOJHUTEI Hpe3eH
JIOTWH U TIOJTyYe- MPOMBIIIIIICHHOW OMOTEX- npeseHTa- bHAS TS
HUE MIEPBUYHBIX U | HOJIOTUH. TexHonornye- .

uen JIMTEparTypa,

BTOPUYHBIX METa- | CKoe 000py0BaHUE MIPO-
OOJINTOB.. MBIILICHHOTO Ha3HAYCHUS. peCypehl

ITpOoyKThI GHOTEXHOIO- Internet

TUU U OJIOK-CXEMBI UX

MpOU3BOACTB. benkoBbie

MPOAYKTBI. AMUHOKHUCIIO-

Tbl. ['opMOHBIL. THCYIMH.

Buramunsl. Uatepdepo-

Hbl. Bakunuel. AHTHOHO-

THKH. MOHOKIIOHAIbHEIC

aHTurtena. Bropuunsie co-

CIMHCHHS.
Hroro: 30




5. ®OHJ OLIEHOYHBIX CPEJCTB JJIS1 IPOBEJAEHUA TEKYIIEN 1
MPOMEXY-TOUYHOMN ATTECTAIIUU IO JUCHUILINHE

5.1. Ilepeyenb KOMIIETEHI NI € YKa3aHUeM 3TaNoOB UX ()OPMHUPOBAHUS B
npouecce 0CBOCHUSI00Pa30BATEIBLHOM IPOrPaMMbI

KOI[ N HAUMCHOBAHHEC KOMIICTCHII MU OTansl (bOpMHpOBaHI/IH

HIIK-2. CnocobeH yd4acTBOBaTh B THPOLEIypax 1. PabGora Ha yueOHBIX

MOHHTOPHHTA OKpYXaloIIed cpeabl B MecTax 3aHSITHSIX

NPOBE/ICHUSI MCCIICJOBAaHUN W TIPOBOJHMTH aHAJM3 2.

MPUPOJIHBIX 00Pa3IOB. CamocrosTenbHas
paborta

JIIK-3. CrocobeH 3KCIUTyaTHpOBaTh COBPEMEHHYIO

amnmaparypy W OO0OpyJOBaHHE Uil BBIIOJHCHUS 3aHATHUAX

HAYYHO-HUCCIIEJIOBATEIIbCKUX MOJIEBBIX " 2.

1ab0paTOPHBIX OMOJOTHYECKHUX PadoT. CamocrosiTenbHas
pabora

1. Pabota Ha yueOHBIX

5.2. Onucanue nmokasareJjei u KPUTEPUEB OLICHUBAHUA KOMIIeTEHIIMH Ha
Pa3JIUYHBIX 3T3H3XI/IX(1)OPMI/IPOB8HI/IH, OINMCaAHME KA OHCHUBAHUSA

L | Oram pop- Ornucanue rnokasarelein Kpure-pun [lIxana
=
v 4 & MUPOBaHUS OLICHU- OILICHU-
S 885 BaHMS Ba-
8 x a2 9
S 4 g HUA
H = 4
S ¢ O H
I A 5
CAN -
H 4 &9
S 3§ » 4
1. PaGorana | smamo: VYerubii [xana
Y4eOHBIX OCHOBBI ompoc, OLICHHBaHUS
BAHATUAX MMpUPOAOOXPAHHBIX JOKJIa, YCTHOI'O oI1poca.
2. 6I/IOTGXHOJ'[OFI/H\/JI; Mpe3eHTalus, Ixaima
CamMocTosiTe | OCHOBHOE ammapaTHOe TecTupoBanue | OUCHUBAHHSA
JIbHAs o0ecrieueHne HayKu; AOKIana.
pabora METOABI U CIIOCOOBI [lxana
o~ MOArOTOBKH OLICHUBAaHUA
é' MOMEIICHUH, TOCY/IBI, Eﬁ’zzje;mu““'
HHCTPYMEHTOB K paboTe;
N PYM p ’ OLICHUBAHUS
ymemy:
TeCTI/IpOBaHI/Iﬂ.
’_Eq MIPOBOJIUTH MTOJITOTOBKY
2 MMOMEIIEHHH, nocyAbl  WH-
’g CTPYMEHTOB  JUIS  BBEJICHUS
2 almuKaJIbHBIX MepHCcTEM B
= .
KYJIBTYPHI IN VItro;
paboTarth c HEOOXOIMMBIM
00opyoBaHuEM;




[IpoaBUHYTHIN

1. Pabora Ha
YIeOHBIX
BaHATUIX
2.
CamocrosTe
JIbHas
pabora

3HAMb!
OCHOBHBIE METO/TBI,
UCTIOJIb3yeMbIC B
OMOTEXHOJIOTUHU; IPHEMBI
BBIJICJICHUS alTUKATBHBIX
MEpPUCTEM;

YMemb: TIPABUIBHO BBITIOJIHSATH
MOCIIEI0BATEIHHOCTh TIPUEMOB
BBEJICHUS HKCIUIAHTOB N Vitro;
OpraHu30BBIBATh PA0bOTY IO
0TOOPY OMOJIOTHYECKOTO
MaTepuaia u s
JabHEHINEro BBeaCHHs N
VItro B1abOpaTOPHBIX YCIOBHSIX
enadems.

HaBBbIKAMU CTYIIEHYATOU
CTePHJIM3ALUHN OHOJIOTUIECKOTO
Marepuaa 1jisl BBEAeHus in Vitro;
HaBBIKAMH ITPUTOTOBJICHUSI
MUTATENILHBIX CPEJT BBEACHHS
OKCIUIAHTOB;

HABBIKAMH TTEPECAJIKU U aarTaI[|K
pEreHEePaHTOB,;

[IpakTnueckas
IIOJrOTOBKA,
KOJJIOKBUYM,

pedepar.

[MIxana
OLICHUBAHUSA
MPaKTUYECKOU
MTOATOTOBKH.
[MIxana
OIICHUBaHUS
KOJUIOKBHUYMA.
[MIxana
OIICHUBAHUSA

pedepara.




1. PaGoraHa | sHams. Ycrublii onpoc, | [Ikana
YIeOHBIX OCHOBHBIE TEPMUHBI U JIOKIaz, OLICHUBaHUS
3AHATHSIX MTOHSTHS, OTPAKAFOIINE TPe3eHTALH, YCTHOI'O
2. crienupuKy OMOTEXHOJIOTUH TECTHPOBAHIE omnpoca.
CamocTrosiTe | Kak HayKu; [lxana
= | JIbHAS OCHOBHbBIE METO/IbI, UCIIOJIb3YEMBIE B OLCHUBAHUA
2 | pabora OMOTEXHOJIOIMH;0CHOBHOE Aoriana.
2 armapaTHoe 00ecCTieUeHEe HaYKH; [xana
2 ymems: OLICHUBAHUS
é MPABUJILHO BBITIOJIHATH ?SE:ITE‘HHH'
1OC/IEI0BATENLHOCTH IPUEMOBBBE/ICHUS OlCHHBANIS
SKCIUIAHTOB 1n VItro
TCCTUPOBAHUS.
1. PabGorana | 3uamo: IpakTuyeckas | [IIxama
yaeOHBIX MIPUEMBI BBIJICIICHUS alTUKATbHBIX MOATOTOBKA, OLIEHMBAHHUS
BaHATHUAX MEPHUCTEM; METO/Ibl BBEICHHS KOJLTIOKBHYM, NPaKTHYECKON
™ 2. 9KCIUIAHTOB B KYJIBTYPY IN Vitro; pedepar. HOArOTOBKH.
o Camocrosite | METOJbI IIEPECATKH U aanTalluu [Ikana
E JIbHAS pEreHEepPaHTOB; OCHOBHI KIICTOYHOMN OLCHMBAHHUS
pabora CEJIEKIIUH; KOJITTOKBHYMa.
OCHOBHBIC ITOHITHA U METOIbI [lxana
TeHHON MH)KEHEPHUU.YMemb: OICHABAHMA
OpraHu30BBIBAaTH PaboTy MO OTOOPY pedepara.
OuoJornueckoromaTepuana u s
JaJIbHEHIICTO BBEICHUS inVitro B
71a060PaTOPHBIX YCIOBUAX
61a0emn.
>§ HaBBIKAMH IOJITOTOBKH
B 1a60paTOPHOTO
= 00opysoBaHus, MaTepUaIOB U
& 00BEKTOB, MPUTOTOBIICHUS
g pPacTBOPOB JJIs UCCIIEIOBAHHIA
= HABBIKAMU TIPUTOTOBJICHHUS
MUTATEILHBIX CPEeJ] BBEAC-HUS
AKCIUIAHTOB;
[IIkajia oneHUBAHUS TECTHPOBAHUSA
Kputepuu onieHuBanus bansr
0-20% mpaBWIEHBIX OTBETOB OLIEHUBAETCS KAK «HEYIOBICTBOPHTEIHHO) 2
30-50% — «ya0BIETBOPUTEIHLHOY 3-5
60—-80% — «xopomio» 6-8
80-100% — «oTIMYHO» 9-10

MakcumaiibHOE KoJimuecTBO 0auioB — 20.

IIxana oueHNBAHUSA YCTHOIO OIIPOCA

Kpurepuu onieHuBaHUA banne
CcBOOOJTHOE BJIQJICHUE MaTEPUATIOM 4
JI0OCTaTOYHOE YCBOCHHUE MaTepuaia 3

IIOBEPXHOCTHOE YCBOEHUE MaTepuaia 1
HEYJIOBJIIETBOPUTEIBLHOE YCBOEHUE MaTepHralla 0

MakcumanbpHOe KoJm4uecTBO 6aminoB — 20 3a 5 onmpocos.



IIkajna oneHUBaHUS KOJVIOKBUYMA

Kputepuu onienuBanus baer

OTBETHI Ha BOIIPOCHI KOJUIOKBUYMA JJaHbI B pa3BEPHYTOM 8-10
BHUJIC, C COOTBETCTBYIOIIUMHU TOSICHEHUSIMH, IIPH HEOOXO-
JMMOCTH WJLTFOCTPAIMSIMHU.

OTBETHI Ha BOMPOCHI KOJUIOKBHYMA JJaHbI C HEOOIBIIMMU 5-7
HETOYHOCTSAMU (OIINOKaMM)

OTBETHI Ha BOIIPOCHI IaHBI KpaTKKe, 0e3 MOsICHEHNH, ¢ Hc- 2-4
M10JIb30BaHUEM HEKOPPEKTHON TEPMUHOJIOTHH

OTBETHI Ha BOTIPOCHI «CJIa0ble», CTyIEeHT He BiajeeT Hayd- | 0-1

HOW TEPMHUHOJIOTHEN U MAaTEPUATIOM

HIkaJia oneHUBaHUA J0KJIAAa

Ilokazarennb

bamn

I[OKJI&I{ COOTBCTCTBYCT 3asBIICHHOI TEMC, BBIIIOJIHCH C IIPUBJICUCHUCM N0CTA-
TOYHOI'O KOJIMYCCTBA HAYYHBIX U ITPAKTUYCCKUX UCTOYHUKOB 110 TEMC, Maru-
CTPaHT B COCTOAHHWHN OTBCTHUTH HA BOIIPOCHI I10 TEMEC JOKJIa/a.

I[OKJI&I{ B [ICJIOM COOTBETCTBYCT 3asBIICHHOM TEMCE, BBIIIOJIHCH C IIPUBJICUCHUCM
HECKOJIbKHUX HAaYYHbIX U NIPAKTUICCKHUX UCTOYHUKOB I10 TEMC, CTYACHT B COCTOA-
HHUH OTBCTUTH HA 4aCTb BOIIPOCOB I10 TCMEC JOKJIa1d.

Z[oxnaz[ HC COBCEM COOTBETCTBYCT 3asiBJICHHOM TEMC, BBIIIOJIHCH C UCIIOJIb30Ba-
HHEM TOJIbKO 1 miu 2 HUCTOYHHKOB, CTYACHT OOIIYCKACT OIINOKH IIPpH U3JI0KCHUN
mMarepuraja, HC B COCTOSIHUN OTBECTUTH HA BOIIPOCHI IO TEMC OOKJIaaa.

HIkana oneHnBaHKWS NIPE3eHTAIINT

Ilokazarennb

bamn

[Ipencrasnsiemas uHdopmalus CuCTEMaTU3UPOBAHA, TTOCIIEIOBATEIbHA
U oruuecku cBsazana. [Ipobnema packpbita momHOCThIO. [IIupoko ucnoap30BaHbl
BO3MOKHOCTH TeXHOJIOTUH Power Point.

[IpencraBisiemas nHpoOpMaIUs B LEJIOM CUCTEMAaTU3UpPOBaHa, MOCIe0BaTeIbHA
U JIOTMYECKH CBsi3aHa (BO3MOXKHBI HEOOJbIIME OTKIOHEHU ). [Ipobiema packpbl-
Ta. Bo3MOXHBI He3HAUMTENbHBIC OIUOKK Tpu odopmiieHnn B Power Point (ue
Oosee TBYyX).

[Ipencrasnsiemas uHbOpMaIUs HE CUCTEMATU3UPOBaHa U/WJIM HE COBCEM TOCIIe-
noparenbHa. [Ipobiema packpbiTa He MOJHOCTHIO. BRIBOIBI HE CclIETaHbl WM HE
000CHOBaHBL. Bo3MoxkHOCTH TexHONorun Power Point mcmonb30BaHbl UG Ya-
CTUYHO.

Ixana ouenuBanus pedepara

Kpurepuu oueHuanus

bamner

COJEpKAaHUE COOTBETCTBYIOT IIOCTaBIEHHBIM L€ W 3a1a4am,
U3JI0KEHUE MaTepualla OTJIMYAeTCs JIOTUYHOCTBIO U CMBICIOBOM
3aBEpPLICHHOCTBIO, CTYIEHT IMOKA3aJ BIAJCHHE MaTepUaloM, YMEHHUE
YETKO, apryMEHTHPOBAaHO M KOPPEKTHO OTBEYaTh Ha IOCTABIICHHBIE
BOIPOCHI, OTCTaBaTh COOCTBEHHYIO TOUKY 3PEHHUS

8-10

COACPKAaHNUC HCAOCTATOYHO MOJIHO COOTBCTCTBYCT IIOCTABJICHHBIM MCIIN U
3aJadyaM HCCJIICOAOBaHUA, pa60Ta BBITIOJIHEHA Ha HEAOCTATOYHO H.IPIpOKOﬁ
HCTOYHHUKOBON 0a3e u He YYUTHIBACT HOBEHIIINE JOCTHKECHUS Joromneauu,

S5-7




U3JI0’KEHUE MaTepuaa HOCUT MPEUMYIIECTBEHHO ONUCATENbHBI XapakTep,
CTYyIEHT TIOKa3ajd JOCTaTOYHO YBEPEHHOE BJAJCHHE MaTepHUaIIOM,
OJIHAKO HEJOCTATOYHOE YMEHHE YETKO, apryMEHTHUPOBAHO M KOPPEKTHO
OTBEYaTh HA MOCTABJICHHBIC BOMPOCHI M OTCTaMBaTh COOCTBEHHYIO TOYKY
3peHust

CoJiepKaHHe HE OTPakaeT OCOOCHHOCTU NMPOOJIEMATUKH W30paHHON TEMBI;
coJiep)kaHue pabOThl HE IOJHOCTBIO COOTBETCTBYET IIOCTaBJICHHBIM
3aJadyaM, MCTOYHHMKOBas 0Oa3a sBiseTCs (parMeHTapHOW M HE TO3BOJISIET
KaueCTBEHHO PEIINTh BCE TOCTABIICHHBIE B paboTe 3amauyu, pabora HE 2-4
VUUTHIBACT HOBEWINNE JIOCTHXKEHUS HCTOPUOTPAPUU TEMBbI, CTYACHT
MOKa3aj HCEYBEPCHHOE BIIAJICHHE MaTepUalOM, HEYMCHHE OTCTanBaTh
COOCTBEHHYIO TIO3UINIO U OTBEYATh HA BOIPOCHI

paboTa He UMEeT JIOTUYHOU CTPYKTYpHI, CollepKaHue padOThl B OCHOBHOM
HE COOTBETCTBYET TeMe€, HCTOYHUKOBas 0a3a WCCIEHIOBaHHS SIBISECTCS
HEJOCTAaTOYHOW JJIsi pEUIeHHs] IOCTAaBJICEHHBIX 3aJad, CTYAEHT IOoKa3all 0-1
HEYBEpPEHHOE  BIJIAJICHUE  MaTepuaioM, HeyMeHHe (OpMyJIupoBaTh
COOCTBEHHYIO MO3HIINIO

HIkana oneHnBaHusi NPAKTHYECKOH NMOATOTOBKH

Kpurepnu onieHuBanus bainbl
Bricokast akTHBHOCTh Ha TPAKTUYECKON MOATOTOBKE, BBITIOJIHEHbI 6-10
na0opaTOpHBIE NCCIICAOBAaHUS B KOJMUYECTBE HE MeHee 3

CpenHsis akTUBHOCTh Ha MPAKTUYECKOM MOJATOTOBKE, BHIIIOJIHEHBI 1-5
abopaToOpHBIE UCCIIEAOBAHUS B KOJTMYECTBE OT 1 110 3

Huzkas akTHBHOCTH Ha PAKTUYECKOM MOATOTOBKE, 1a00paTOpHOE 0
HCCIIEJ0BAHUE HE BBINOJIHAIOCH

5.3 TunoBble KOHTPOJILHBIE 3aaHNUsI WM HHbIE MATEPUATbI, HEOOXOAMMbIE IS
OLICHKHU 3HAHU,YMEHUIl, HABBIKOB M (WJIH) ONbITA eATeJILHOCTH,
XapaKTePU3yWIIUX 3TANbl (POPMHUPOBAHUSA KOMIIETEHIUI B IIpoLecce OCBOCHUS
o0pa3oBaTe/IbHON NPOrpaMm

le/IMepH])Ie 3aJaHuA HpaKTquCKOﬁ MOoArOoTOBKHM

Bnusinue aHTHOMOTUKOB Ha MUKPOOPTaHU3MBI.

Mukpo61oIOrn4ecKuil CHHTE3 YKCYCHOM KHCIIOTHI.

MukpoOnosIoruyecKuii CHHTE3 3TUIIOBOTO CIIUPTA.

Bnusiaue Hutparusa (pu3otopduHa) Ha ypoKaiHOCTh O0OOBBIX PACTECHUH.
Bnusiaue a3otobakTeprHa Ha MpopacTaHue CEeMSH

JlnarHocTvka HUTPATHOTO 3arps3HEHMSI OYBBI C TTOMOIIBIO MUKPOOPTaHU3MOB.

ourwWNE

IIpuMepHBIi NepeYeHb BONPOCOB /AJIsl YCTHOIO ONpoca

OO6ume npeacraBiaeHus 0 OMOTEXHOIOTHH. OCHOBHBIE 00BEKTH OMOTEXHOJIOTHH.
Kaxue ocHOBHBIE 3Tanbl pa3BUTHs OMOTEXHOJIOTUU?

Kakne ocHOBHbIE HalIpaBIeHUS PA3BUTHS OMOTEXHOIOTUN?

C kaxoii 11eNbI0 UCTIONb3YIOT BUPYCHl B OMOTEXHOIOTHH?

C xakoil 11ebI0 UCIOJB3YIOT OAKTEPHH B OMOTEXHOJIOTHU?

C kaxoii 1eNbI0 UCTIONB3YIOT IPUOBI B OMOTEXHOJIOTUN?

C Kxakoil lebI0 CIOJB3YIOT BBICHIME PACTEHHUS B OMOTEXHOJIOTHU?

ocoarwNE



7.

C xakoil IebI0 UCIOJB3YIOT KUBOTHBIX B OMOTEXHOJIOTHU?

Kierounas u TkaneBas HHXXCHCPHUA. I'enernueckas HWHXXCHCPUA

RBRowoo~NoR~wNE

=
N

0.
1.
. KakoBbI OCHOBHBIE TOCTHKEHUS T€HETUYECKON MHKEHEPUH KUBOTHBIX?
13.
14.

KakoBbI OCHOBHBIE HaIIpaBICHUS KJICTOUHON UHKEHEPUH pACTEHUN?
Uro Ttakoe neauddepeHnnanus KIeTok?

Kaxk monyyarot kajtycHbl€ KyJIbTYpbl paCTEHUIA?

Kak nosy4aroT cycrieH3MOHHbBIE KYJIbTYpPbl PACTEHU?

Kak nanynupyroT MopdoreHe3 B KIECTOYHBIX KYJIbTypax pacTCHHIA?
J171s1 4ero NpuMEHSIOT KJIIOHAJIIbBHOE MUKPOPA3MHOKEHUE PACTEHHI?
Kak nonyvarot nporomniactsl?

Kak nmomy4aroT ramionipl ¥ yABOCHHbIE TarluIOU/bI?

Kak nonydaroT TeTparionibl ¥ TPUILUIOUbI?

KakoBbI OCHOBHBIE 3Tanbl CO3/1aHUS TPAHCTEHHBIX OPTraHU3MOB?
KakoBbI OCHOBHBIE JOCTUXKEHUS T€HETUYECKON MHKEHEPUH PACTEHUMN?

KakxoBEl OCHOBHEIES JOCTHIXCHHUA FCHOI[I/IaI‘HOCTI/IKI/I?
KakxoBEl OCHOBHEIE JOCTHIKCHUS I'CHOTCPAIINA yeJIoBeKa?

OKoJjioruueckas 6norexHojorusd. HaHoOMoTEeXHOIOIUH.

1.

2.
3.
4
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19.
20.
21.
22.
23.
24,
25.

Kakue pazpaboTanbl criocoObl COXpaHEHHUs OPraHU3MOB U KJIIETOUHBIX KYJIbTYp?
Kak 6uoTexHoI0THA MOKET ClIOCOOCTBOBATh YTUIIM3AIUU TBEPBIX OTXOJ0B?
Kak GMOTEeXHOJIOTHS MOKET CIIOCOOCTBOBATh OYMCTKE CTOUHBIX BOJ?

KaxoBBI OCHOBHBIE TOCTHIKEHHS HAHOTEXHOJIOTHH B MEAULIMHE U OMOJIOTHH?

IIpumMepHBIe TEMbI I0KJIAI0B

HcTopus ctaHoBIeHUS] OMOTEXHOJIOTUU KaK HayKH.

OcHOBHbIE HalNpaBJIeHUs pa3BUTUSI OMOTEXHOJIOTUH.

Bricme pacteHus Kak 00beKT OMOTEXHOJIOTHI M UX HaPOAHOXO3SHCTBEHHOE 3HAYCHUE.
Bupycsl kak 00BbeKT OMOTEXHOJIOTUH U UX HAPOJIHOXO35IIICTBEHHOE 3HAUEHHE.
bakTtepun kak 00beKT OMOTEXHOJOTUI U UX HAPOJIHOXO03MCTBEHHOE 3HAUEHUE.
Bonopocnu kak 00beKT OMOTEXHOJIOTHIA U UX HAPOAHOXO3HCTBEHHOE 3HaYCHHUE.
I'pubbI Kak 0OBEKT OMOTEXHOJIOTUH U UX HAPOIHOXO3SIMICTBEHHOE 3HAUECHHUE.
JKuotHbIe in Vitro.

CripocoObl OTy4YeHHs CYCIIEH3MOHHBIX KYJIbTYP PaCTCHHI.

Wupykius MopdoreHesa B KIETOUHBIX KyJIbTypaxX pacTeHHUH.

OcCHOBHBIE 3Tallbl CO3JaHUS TPAHCTE€HHBIX OPraHU3MOB.

CriocoObl 1osTyyeHHst TPAaHCT€HHBIX PACTEHUH.

['enernueckast MH)XEHEPHS! )KUBOTHBIX.

I'enHognarnocTuka.

I'enorepanus.

KionaneHOE MUKpOPa3MHOKEHUE PACTEHUM U €r0 MPAKTHUECKOE IIPUMEHEHHE.
CriocoOblI MosTy4eHus Tamion10B U YABOCHHBIX IaryIoN/10B.

CoxpaHeHue OpraHu3MOB M KIETOYHBIX KyJIbTyp. KpHOCOXpaHEHHME U €ro OCHOBBHI.
KpuoOanku.

brotexHonoruy Npou3BoJCTBa OETKOBBIX MPOAYKTOB, AMUHOKHUCIIOT, TOPMOHOB.
buoTtexHonoruu Npou3BoACTBA HHCYJIMHA, BUTAMUHOB, UHTEP(PEPOHOB.
brotexHonoruu Npou3BoJACTBa BaKLIMH, aHTHOMOTHKOB, MOHOKJIOHAJIbHBIX aHTUTEI.
buoTtexHonoruu Npou3BoACTBAa BTOPUYHBIX COEAUMHEHUH.

buorexHonorus yruinsanuy TBEPAbIX OTXOA0B.

buoTexHOnOrust O4YMCTKH CTOUHBIX BOJ.

broouncTka ra30Bo3AyIIHBIX BBIOPOCOB.



26.
27.
28.
29.
30.
31.
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

ROoo~NoO,~®

0.

0.

buoreorexHnosnorus u nojiy4eHue METAILIIOB.

buosnepreruka.

Kcenobnotuku u ux Ouoaerpamamus.

buopemeaunanus.

OcHOBHBIE HaNPABJICHUS Pa3BUTHS HAHOOMOTEXHOJIOTHH.

Bo3MmoskHBIE PUCKH, CBSI3aHHBIE C HCIIOJIB30BaHUEM HAHOOMOTEXHOJIOTHM.

IIpumepHbIe TeMbI NPe3eHTAUI

HcTopus cTaHOBIEHUS! OMOTEXHOJIOTUU KaK HAYKH.
OcHOBHbBIE HaNpaBJICHUS Pa3BUTUSI OMOTEXHOJIOTUH.
Beicime pacteHus kKak 00beKT OMOTEXHOJIOIMH U UX HAPOJHOXO035HCTBEHHOE 3HaYECHHUE.
Bupycsl kak 00BbeKT OMOTEXHOJIOTHI U UX HAPOTHOXO3SIMCTBEHHOE 3HAUCHHE.
bakrepun kak 00BEKT OMOTEXHOJIOTHI U UX HAPOJIHOXO3ICTBEHHOE 3HAUCHHE.
Bopmopocnu kak 00beKT OMOTEXHOJIOTHIA U MX HAPOJHOXO3AHCTBEHHOE 3HAUCHHE.
I'puObI Kak 0OBbEKT OMOTEXHOJIOTUI U UX HAPOJHOXO035IICTBEHHOE 3HAUEHHE.
JXusotHsIe in Vitro.

Cripoco0Obl OTY4eHUs CYCIIEH3MOHHBIX KYJIbTYp pacTeHUI.
Wupyknus mopdoreHesa B KIETOYHBIX KyJIbTypaxX PacTeHHMA.
OcCHOBHBIE 3Tallbl CO3JaHUS TPAHCTEHHBIX OPraHU3MOB.
CriocoOpl 1osTy4eHus: TPAHCTEHHBIX PACTECHUM.
I'enernyeckas MH)XEHEPHS JKUBOTHBIX.
TI'enommnarnocruka.
I'enorepanus.
KitoHanpHOE MUKPOpPa3MHOKEHHE PACTEHUN U €r0 IIPAaKTUYECKOE IPUMEHEHUE.
CriocoOblI 1oJTyyeHHs rarjIonu/I0B U YABOSHHBIX Ialjou0B.
CoxpaHeHue OpraHu3MOB M KIETOUYHBIX KyJIbTyp. KpuocoxpaHeHue M €ro OCHOBBI
Kpunobanku.
brotexHonoruu Npou3BoJCTBa OEIKOBBIX MPOAYKTOB, AMUHOKUCIIOT, FOPMOHOB.
buoTtexHonoruu npou3BoACTBa HHCYJIMHA, BUTAMUHOB, UHTEPPEPOHOB.
brotexHonoruu npou3BoJCTBa BaKLIMH, aHTUONOTHKOB, MOHOKJIOHAJIbHBIX aHTUTEJL.
buoTtexHonornuu npou3BoACTBa BTOPUYHBIX COEIUHEHUM.
buorexHonorus yruim3anuy TBEPAbIX OTXOI0B.
buoTexHOnOrust O4YMCTKH CTOUHBIX BOJ.
broouncTka ra30Bo3AyIIHBIX BBIOPOCOB.
buoreoTexHOI0TMA U OJIy4EHUE METAILIOB.
buosnepreruxka.
Kcenobuortuku u ux 6uoaerpananus.
buopemenunanusi.
OcHoOBHbIE HaNpaBJICHUs Pa3BUTHI HAHOOMOTEXHOJIOTUH.
Bo3MoskHBIE pUCKH, CBSI3aHHBIE C HCIIOJIb30BAaHMEM HAaHOOMOTEXHOJIOTHH.

IIpuMepHbIe TeMbI pedepaToB

HcTopus cTaHoBiIeHUSI OMOTEXHOJIOTUHU KaK HAYKH.
OcHOBHbIE HaNpaBJICHUs Pa3BUTHUSI OMOTEXHOJIOTHH.
Beicue pacteHus kKak 00beKT OMOTEXHOJIOTMH U UX HapOAHOXO3SHCTBEHHOE 3HAUECHUE.
Bupychl kak 00beKT OMOTEXHOJIOTHI U X HAPOJTHOXO35HCTBEHHOE 3HAYCHHE.
bakrepun kak 00BEKT OMOTEXHOJIOTHI U UX HAPOTHOXO3SIMCTBEHHOE 3HAUCHHE.
Bogopocnu kak 00beKT OMOTEXHOIOTHI U X HapOJHOXO3SHCTBEHHOE 3HAYCHHE.
I'puObI Kak 0OBbEKT OMOTEXHOIOTUI U UX HAPOJHOXO035IICTBEHHOE 3HAUECHHE.

JKuBoTHsle in Vitro.



11. CripocoObl OTy4eHUs CYCIIEH3MOHHBIX KYJIBTYp pacTeHUI.
12. Unanykumst MmopdoreHesa B KIETOYHBIX KYJIbTypax PacTCHHI.
13. OcHoBHBIE 3TaIbI CO3/JaHUS TPAHCTCHHBIX OPTraHNU3MOB.
14. CnocoOsl moaydeHus TPAHCTCHHBIX PACTCHHIA.
15. I'eneTnueckast UH)KEHEPUS KUBOTHBIX.
16. I'emommarsocTuka.
17. T'enorepanus.
18. KnonanbHOE€ MUKpPOpPAa3MHOKEHHE PACTEHUIN U €ro MPaKTUYECKOE TPUMEHEHHUE.
19. CnocoOsI moTydeHus TarIonI0B U YABOCHHBIX TallION/IOB.
20. CoxpaHeHue OpPraHU3MOB U KIJIETOYHBIX KylIbTyp. KpuocoxpaHneHue M €ro OCHOBBI.
Kpunobanku.
21. buoTtexHONOrnH MPoU3BOJACTBA OEIKOBBIX IPOAYKTOB, aMUHOKHCIIOT, TOPMOHOB.
22. BUOTEXHOJOTHH MTPOU3BOJICTBA HHCYJIMHA, BATAMUHOB, HHTEP(PEPOHOB.
23. buortexHonoruu Npou3BOJCTBA BaKLWH, aHTUOMOTUKOB, MOHOKJIOHAJIbHBIX aHTHUTEI.
24. BHOTEXHOJOTHH MTPOU3BOJCTBA BTOPUYHBIX COCTUHEHUH.
25. buoTtexHONOrus yTHUIN3alUHA TBEPABIX OTXO/0B.
26. BHOTEXHOJOTHS OYMCTKH CTOYHBIX BOJI.
27. buoouuncTka ra3oBO3YIIHBIX BEHIOPOCOB.
28. BHOTreOoTeXHOIOTHSI U TIOy4YEeHUE METAJUIOB.
29. buosHepreTuka.
30. KcenoObuoTHku 1 ux 6uomerpaaamus.
31. buopemenuanus.
32. OcHOBHBIC HaNPaBICHUS PAa3BUTH HAHOOMOTEXHOJIOTHUH.
33. Bo3moxHbBIE pUCKH, CBSI3aHHBIE C UCIIOIb30BAaHHEM HAaHOOUOTEXHOJIOTUH.

I[IpumepHas TeMaTHKa KOJJIOKBUYMAa

Hcropust pa3BUTHS METOIA KJIIETOYHOW U TKAHEBOW MHYKEHEPUU PACTCHUM.
OcHOBHbIE HAINIPaBJIEHUSI KJIIETOUHON MHKEHEPUU PACTEHUM.

KanycHble KyJIbTypbl paCTECHHM.

CycneH3noHHbIE KYIbTYpbl PACTEHUH.

Mopdorenes B KJIETOUHBIX KYJIbTypaxX pacTeHUH.

KitoHansHOE MUKPOpPa3MHOKEHHE PACTEHUH U €r0 MPAKTUYECKOE IPUMEHEHNE
W3ommupoBaHHbIE MPOTOIIACTHI.

Meroab! oIy4eHHs rarjaou10B JUraruion0B, TETPAIUIOUI0B, TPUILIIOUIOB.

N OR WD

HpnMeprle 3aIaHUA TECTUPOBAHUSA

1. BO3HMKHOBEHHE TCHOMHUKH KaK HAyYHO!H JUCIMIUTHHBI CTAJI0 BO3MOKHBIM TTOCIIE:
a) yCTaHOBJICHUS
crpykryps! JJHK;
0) co3/1aHNsT KOHIICTIIIIHI
r'eHa,
B) TU(PepeHIMALNU PETYISATOPHBIX U CTPYKTYPHBIX
YYaCcTKOB T€HA;
T') TIOJIHOTO CEKBCHUPOBAHUS TEHOMA Y psijia OPraHU3MOB.

2. CyIliecTBeHHOCTh T'€Ha Y TATOT€HHOTO OPTaHU3Ma - KOJIUPYEMBbIi TeHOM MPOAYKT HEOOXOTUM:
a) JUIsl pa3MHOXKECHHS KIIETKH,

0) 1S IOIIepPIKaHMST

KHU3HECATEILHOCTH;

B) JIISl MHBA3HUHU B TKAHU;



T') Ui THAKTUBAIIUY aHTUMUKPOOHOTO BEIIECTBA

3. I'enn house keeping y maroreHHOro MHUKpOOpraHK3Ma SKCIPECCUPYIOTCS:
a) B ”HQUIIUPOBAHHOM OpraHU3ME

XO35IMHA

0) Bcerna

B) TOJIbKO Ha HCKYCCTBEHHBIX IMUTATEIbHBIX

cpenax

I') TI0J] BIUSTHUEM HHIYKTOPOB

4. IIpoTeomuKa XapaKTepu3yeT COCTOSTHHE MUKPOOHOTO IIaTOTeHa:
a) Mo (hepMEeHTaTUBHOM

aKTUBHOCTH

0) IO CKOPOCTH pocTa

B) 110 3KCIIPECCUU OTIENIBHBIX OEJIKOB

I') 10 HaXOXKICHUIO Ha KOHKPETHOM CTa U POCTOBOTO IHKJIa

5. Jlns momy4eHust IpOTOIIACTOB U3 KIETOK IPUOOB UCIIONIb3YyeTCS:
a) JIN301IUM

0) TpuICcuH

B) «YJIUTOYHBIN (PEPMEHT»

T') MeTCUH

IIpumepHbIe BONPOCHI K 3a4€Ty

OcHOBHbIE 3Talbl Pa3BUTHS OMOTEXHOIOTHH.

OcHOBHBIE HANPaBIICHUS Pa3BUTHUSI OMOTEXHOJIOTHH.

Bricmiie pacrenus in Vivo u Vitro.

Bupychl kak 00b€KT OMOTEXHOJIOTHI U X HAPOJHOXO035HCTBEHHOE 3HAYCHHUE.
bakrepun kak 00bEKT OMOTEXHOJIOTHI U UX HAPOJTHOXO3SIMCTBEHHOE 3HAUEHHE.
Bomopocnu kak 00beKT OMOTEXHOJIOTHIA U MX HAPOAHOXO3IHCTBEHHOE 3HAYCHHUE.
I'puObI Kak 0OBEKT OMOTEXHOJIOTUI U UX HAPOJHOXO035IICTBEHHOE 3HAUEHHE.
Beicime pacrenus in vitro.

JKuotHbIe in Vitro.

0. Ucropwust pa3BuTHs METOa KIIETOYHON M TKAaHEBOW MH)KEHEPUH PaCTECHUIA.

11. OcHoBHbIe HanpaBIeHUS KJIECTOYHOM WHKEHEPUU PACTEHUH.

12. Jlemuddepenumanmst — ocHOBa GOPMHPOBAHUS KIETOUYHBIX KYJIBTYp PACTCHH.
13. KamtycHble KyJIbTypbl pacTeHUIl.

14. CycneH3uoHHbIE KyJIbTYphl paCTEHUH.

15. Mop¢oreHes B KI€TOYHBIX KYJIbTypaxX pacTeHUH.

16. OcHoBHBIE HaNPaBICHUS KICTOYHON WHXEHEPHUU PACTCHUH.

17. KionanbHOE MUKPOpPAa3MHOKEHHE PACTEHUM U €ro MPaKTHYECKOe IPUMEHEHHE.
18. M3onmpoBaHHBIE TPOTOILIACTHI.

19. CnocoOsl noay4eHus Taruion10B U YIBOCHHBIX TallION/I0B.

20. OcHOBHBIE 3TaNBl CO3/IAaHHSI TPAHCTEHHBIX OPTaHU3MOB.

21. T'enernyeckast UHKEHEPUS IPOKAPUOT.

22. T'eHernyeckast MHKCHEPHS PACTCHHIA.

23. T'eHernyeckas MHXEHEPUs )KUBOTHBIX.

24. T'eHOOMArHOCTHKA M TEHOTEPAIHS YeJIOBEKa.

25. CoxpaHeHHe OpPraHU3MOB M KJIETOYHBIX KYJIBTYD.

26. KpuocoxpaHeHue u ero ocHOBEI. KproOaHkw.

RHRoOoo~NoGO~LNE

27. OCHOBHBIE MCETOJbI U TOAXOAbI, UCIIOJIb3YEMbBIC B HpOMLIH.IJ'ICHHOﬁ OMOTEXHOJIOTHH.



28. IIpomyKThl OMOTEXHOJIOTUHU U OJIOK-CXEMBI MX IPOU3BOJICTB.

29. BbenkoBble MPOAYKTHI. AMHUHOKHCIIOTHI. [ OpMOHBI.

30. HMucynuH.

31. BurtamuHBI.

32. UntepdepoHsl.

33. BakuuHpl. AHTUOHMOTHKH.

34. MOHOKIIOHAJILHBIC aHTUTEA.

35. BTropuuHble cOeTMHEHUS.

36. Ponb 1 3HaueHnEe PEepMEHTOB.

37. mmoOunu3oBaHHbIe (PepMEHTHI U TIOJU(DEPMEHTHBIE CUCTEMBI.

38. buoceHCOpHI 1 OMOYHIIBI.

39. buortexHONOrHs yTHUIN3aluKA TBEPABIX OTXO/0B.

40. BHOTEeXHOJIOTHS OYUCTKU CTOYHBIX BOJI.

41. broouncTKa ra30BO3AYyIIHBIX BHIOPOCOB.

42. BUOreoTeXHOJOTHS H MOJIyYCHHUE METAIUIOB.

43. buosHepreTuka.

44. KceHOOMOTHKHU U uX Ouoaerpagariusi.

45. buopemenuarnus.

46. TlpencraBieHre 0 HAHOTEXHOIOTHSIX.

47. TlpencraBiieHHEe 0 HAHOOMOTEXHOJIOTHSIX.

48. HaHOTEXHOJIOTUH B MEAWIIMHE U OMOJIOTHH.

49. OcHOBHBIC HAIIPABIICHUS PA3BUTUS HAHOOMOTEXHOIOTHH.

50. Bo3MoxHBIE pUCKH, CBSI3aHHBIC C HCIIOJIb30BAaHHNEM HAaHOOMOTEXHOJIOTHH.
51. MexnyHapoaHas 3aKOHOAATeIbHas 6a3a o 6M00Ee30MaCHOCTH U €€ peann3aliusl.
52. 3akonopmarenbHas 6a3a Poccuiickoit denepanny no 6M00E30NaCHOCTH U €€ PeaTn3aliusl.

5.4.MeToanueckne MaTepHaJibl, ONpe/iesolue NPouexypbl OlleHUBAHUS 3HAHMIA,
YMEHMI,HABBIKOB M (WJIM) ONBITA AeSITeJIbHOCTH, XapPaKTePU3YOIIMX 3TANbI
¢GopMupoBaHusi KOMIIETEHUIM.

OCHOBHBIMHU (pOPMAMU TEKYIIETO KOHTPOJIS SBJISIOTCS — ONPOC, TECTUPOBAHUE,
JOKJIaJ1, Ipe3eHTanus, pedepart, NpakTHIecKas oAroTOBKa, KOJNIOKBUYM.

TpeboBanust K O(OPMIIEHHIO U BBINOJIHEHUIO BCEX MPEIyCMOTPEHHBIX B paboueit
nporpamMMe JUCHUIUIMH (JOPM OTYETHOCTH U KPUTEPUEB OLIEHUBAHUS OTPAKEHbI B METOJIUYECKUX
pPEKOMEHIaLUAX.

MaxkcumanbHOe KOJTMYECTBO 0a/I0B, KOTOPOE MOXKET HaOpaTh CTYAEHT B T€UECHUE
ceMecTpa 3a pa3IuvHbIe BUbI padoT — 80 Gaios.

MakcumanbHas cymMMma 0alijioB, KOTOPbIE MOXKET MOJYYUTh CTYACHT Ha 3auete — 20

0asIoB.
MakcumanbHas cymMMa 0allioB CTYyI€HTOB 10 U3y4aeMoil qucuuiiinae coctasiser 100
0asIoB.
DopMoil MPOMEXKYTOUHOM aTTECTAllUU SBJSIETCS 3a4eT, KOTOPBIA MPOXOAUT B (hopme
YCTHOTO co0eceIoBaHus M0 BOIIpocaM

Ixana oueHNBaHUA 324€TAa

Kpurepnii onieHrBaHus \ bamst |




[TonHO packpeITO colepkaHHe MaTepuala B 00beMe IPOTrpaMMbl; YETKO U 20
IPABWIBHO JaHbl ONPEACIECHUS U PACKPBITO COJAEP)KAHUE IOHITHI; BEPHO
UCIIOJb30BaHbl ~ HAy4yHbIE TEPMMHBI; JUI  JI0KA3aTelIbCTBA  MCIIOJb30BaHBI
pa3iMYHbIe  YMEHHs, BBIBOJABl W3  HAOMIOAEHWH W ONBITOB,  OTBET
CaMOCTOSITENIbHBIN, UCII0JIb30BaHbl paHee IPUOOPETEHHbIE 3HAHMSL.

PackpbiTO OCHOBHOE COJCp)KaHHE MaTephalia; B OCHOBHOM IPaBHIIBHO JaHbBI 15
onpez[eneHmI HOHSITI/II71 " UCITOJIBb30BAaHbI Hay‘IHbIe TepMI/IHbI; OHpCIIGHeHI/ISI HOHSITI/Iﬁ
HEIOJIHbIC, JIONYIICHbl HE3HAYUTENIbHBIC HAPYIICHUS  IOCJICI0BATEIbHOCTH
U3JI0KEHUS, HEOOIBIINE HETOYHOCTH TIPH
UCIIOJIb30BAHNM HAyYHBIX TEPMHHOB HJM B BBIBOJAX W OOOOINECHUAX U3
HaOII0JICHUH U OITBITOB.

YCBOGHO OCHOBHOE COJEp)KaHMe ydeOHOro Marepuana, HO wu3ioxeHo | 10
¢parmeHTapHo, HE  BCerza  IOCIEAOBATENIbHO,  ONpPEACTCHHS  IOHSATHHA
HEJIOCTAaTOYHO YETKHE; HE HCIOJB30BaHbl B KayeCTBE JOKA3aTEIbCTBA BHIBOABI U
0000mIeHnsT W3 HAONIONEHUH ¥ OINBITOB WM JOMYIIEHbl OMIMOKA TpH WX
U3JI0KEHUHU; JOMYIIEHbl OMMOKM W HETOYHOCTH B HCIIOJIb30BAaHUM HAayYHON
TEPMUHOJIOTHH, ONTPECIICHIH TOHSATHIA.

OcHOBHOE COACPIKAaHUC BOIIPOCA HC PACKPLITO, HE AaHbl OTBCTHI HA 5
BCIIOMOI'aTCJIbHLBIC BOIIPOCHI; JOIMYIICHLL pr6I)I€ OIHOKH B ONpeCaACIICHUU
HOHHTHﬁ, IIpH UCIT0JIb30BAHNH TCPMHUHOJIOT'UN.

HToropas mkaJja BbICTABJIEHUS OICHKH 110 JUCHUIIJINHE
Hrorosas OLICHKA IO JUCHUIIIIMHE BBICTABJIACTCA I10 HpI/IBGILCHHOf/’I HWXKE IIKAJIC. HpI/I BBICTaBJICHUHU
HTOT'OBOM OLICHKU IIPCIIOAABATCIIEM YYUTHIBACTCA pa60Ta CTYACHTA B TCYCHHEC BCCI'0 CpOKa
OCBOCHU JUCHUIIJINHBI, a TAKXKC 6aJIJII)I, IMOJITYYCHHBIC Ha HpOMG)Ky’l'O‘-IHOfI aTTeCcTanuu.

Bajuibl, nosyyeHHble 6akajiaBpamMu B OneHnka no JUCIUIIMHE
TeYEeHHe 0CBOCHHS AUCIHUTINHBI
81-100 3a4TEHO
61-80 3a4TEHO
41-60 3a4TEHO
0-40 He 3auteno

6. YYEBHO-METOJUYECKOE n PECYPCHOE OBECIIEYEHHUE
JUCHUIIJIMHBI

6.1. OcHOBHAas1 IMTEPATYypA:
1. buorexHomorus : y4eOHMK W TPaKTUKyM Il By30B / mon penakuuerr H. B.
3arockunoii, JI. B. Hazapenko. — 4-e u3a. — Mocksa : FOpaiit, 2023. — 384 c¢. — Tekcr
: anexktpounbiii. — URL.: https://www.urait.ru/bcode/530288
2. buotexHonorus pacteHui : yueOHUK M MpakTUKyM uii By30oB / JI. B. Hazapenko, IO.
. Nonrux, H. B. 3arockuna, I'. H. Paigyruna. — 2-e u3a. — Mocksa : FOpaiit, 2023. —
161 c. — Tekcr : anexkrponnsiii. — URL: https://www.urait.ru/bcode/513604
3. UYeuwmna, O. H. OO6mras OnotexHoJOTHS : yaeOHOE mocoOne Tt By30B . — 3-€ U3, —
MockBa : HOpaiir, 2023. — 266 c. — Teker : oanekrponusii. — URL:
https://www.urait.ru/bcode/516812

6.2. /lonoJHUTeIbHAS JIUTEpPaTypa

1. Epmos, I0. A. buoxumus : yueOHuK u npaktukym st By30B / FO. A. Epmos, H. U.
3aiinieBa. — 2-e u3n. — Mocksa : FOpaiit, 2023. — 323 ¢. — TeKCT : 2IeKTPOHHBINA. —
URL: https://www.urait.ru/bcode/511971



https://www.urait.ru/bcode/530288
https://www.urait.ru/bcode/513604
https://www.urait.ru/bcode/516812
https://www.urait.ru/bcode/511971

2. 3arockmna, H. B. Dkonoruueckass GMOTEXHOJOTHS : YUSOHUK U MPAKTUKYM JJIS BYy30B
/ H. B. 3arockuna, JI. B. Hazapeako. — Mocksa : FOpaiit, 2023. — 99 c¢. — Tekcr :
anexktponHbiii. — URL: https://www.urait.ru/bcode/530293

3. Kypamos, B. W. Mertogonoruueckue NPUHIUIB OWOTeXHOJOoTMH. — KazaHp :
KHUTY, 2022. — 84 c¢. — Tekcr : onekrpoHueii. —  URL:
https://www.iprbookshop.ru/129142.html

4. Tlecuos, I'. B. buotexnonorus: yueoHo-meroaundeckoe nocooue / I'. B. Tlecios, H. H.
KykoB. — Tyna : TynbCKuii roCyIapCTBEHHBIM MMEIArOrM4eCcKrii YHHUBEPCUTET HUMEHU
JLH. Toncroro, 2021. — 69 c¢. — Tekcer : osnekrponnbii. — URL:
https://www.iprbookshop.ru/119680.html

5. TlpuknagHas sxobuoTexHosorus. B 2 Tomax.: yuedHoe mocobue / A. E. Ky3nenos, H.
b. I'pamora, C. B. JlymuukoB [u ap.]. — 4-e u3a. — Mocksa : JlaGoparopusi 3HaHHH,
2020. — Texkcr : anexTponnbIif. — URL:

https://www.iprbookshop.ru/99857.html

https://www.iprbookshop.ru/99856.html

6. TemnuxoBa, O. E. MonekynsipHas OuorexHonorus : nab. mpaktukym / O. E.
TemnukoBa, . B. ManonerkoBa. — Camapa : Camapckuil ToOCyJapCTBEHHBII
TexHuueckud ynusepcuter, 2020. — 116 c¢. — Tekcr : snekrponnbii. — URL:
https://www.iprbookshop.ru/105031.html

7. Yanpaes, I1. A. UnHOBaIMOHHBIE OMOTEXHOIOTUHU TIEPepabOTKU PACTUTEIBHOTO CHIPhS

: ma6. npaktukym / I1. A. Yanmaes, A. I'. Kamaes, O. E. TemaukoBa. — Camapa :
Camapckuil rocynapcTBeHHbI TexHudeckuit yuusepcurer, ObC ACB, 2019. — 48 ¢. —
Tekcr : anextponubiit. — URL: https://www.iprbookshop.ru/111612.html

8. Uxenxemu, B. A. buorexnomorus : ydyeOHoe mocobue. — Cankr-IlerepOypr :
[Mpocnexr Haykm, 2019. — 335 c¢. — Tekcr : onekrponnsrii. — URL:

https://www.iprbookshop.ru/80077.html

9. Sxymos, T.P. MonexymnspHas OuorexHonorus: yaeonuk s By3os / T. P. Skymos, T.
X. ®@auzos. - CII6.: Jlanb, 2019. - 160c.- Tekcrt: HEMOCPEACTBEHHBII

6.3.Pecypchbl HH(pOPMAITHOHHO-TEIeKOMMYHUKANIMOHHOH ceTn «AHTepHeT
Www.ecosystema.ru/

http://timacad.ru/

http://lwww. aggregateria. com/P/pochvovedenie.html www.soil-science.ru

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JTNCHUIIJINHBI
1. Meronnyeckne peKOMEH IAIMK [0 OPTaHU3aLUU CaMOCTOSITEIbHON paboThl 00yJaroIMXCcs

8. NHO®OPMAIIMOHHBIE TEXHOJIOI'MHA JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JTUCHUITJIMHE

JInneH3uOHHOEe MPOrpaMMHOe olecredeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NHpopmanMoHHBbIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantllmocy»

IIpodeccuonanibHblie 6a3bl JAHHBIX:
fCIOSVO.rU — HODTaJI CDGI[CD&HBHBIX IroOCyAapCTBCHHBIX 06D&30B8.T€JIIJHLIX CTAaHJAAapPTOB BBICHICTO

o0Opa3oBaHus



https://www.urait.ru/bcode/530293
https://www.iprbookshop.ru/129142.html
https://www.iprbookshop.ru/119680.html
https://www.iprbookshop.ru/99857.html
https://www.iprbookshop.ru/99856.html
https://www.iprbookshop.ru/105031.html
https://www.iprbookshop.ru/111612.html
https://www.iprbookshop.ru/80077.html
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http://www.soil-science.ru/
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pravo.gov.ru - OdunuanbHbI HHTEPHET-IOPTAJ IPABOBOM HHGOPMALIMU
www.edu.ru — ®enepanbHblii mopran Poccuiickoe 00pa3oBaHue

CB000IHO pacnpocTpaHsieMoOe NMPOrpaMMHoe oOecriedyeHHe, B TOM 4YHCJIE OTe€YeCTBEHHOIO
NMPoOM3BOACTBA

OMC Ilneep (mnst Bocripon3BeieHUs] DIEKTPOHHBIX YUeOHbIX Momysieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJIMHBI

MatepuraabHO-TEXHUUYECKOE 00ECIICeUCHHE TUCITUTUINHBI BKITFOYAET B CeOs:

- y4eOHbIe ayTUTOPUH AJIsl IPOBEJICHUSI YUeOHBIX 3aHATUN, OCHALIEHHbIE 000pyAOBaHUEM U
TEXHUYECKHUMH CpPEJCTBAMH OOydYeHHs:  y4eOHOW MeOenblo, JOCKOH, JEMOHCTPalMOHHBIM
000pyIOBaHUEM, IEPCOHATIBHBIMUA KOMITBIOTEPAMHU, TPOEKTOPOM;

- TIOMENICHUSI NJIsi CaMOCTOSATEIBbHON padOThl, OCHAIIECHHBIE KOMITBIOTEPHOM TEXHHKOH C
BO3MOXXHOCTBIO MOJKIIOUeHHEeM K ceTu «HTepHeT» M obecriedeHreM AOCTyNa K 3JIEKTPOHHOM
nH(POPMAIIMOHHO-00pa30BaTEIBHOM Cpee.
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