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Pabouast mporpamma pa3paboTana B cOOTBETCTBUH ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3oBaTelbHbIM CTaHJAPTOM BhICIIEro 00pa3oBaHus — OakalaBpHaT I0 HaIpaBIECHUIO MOJArO-
ToBKH 35.03.04 ArpoHomusi, yTBEp>KACHHBIA mpukazoM MwunoOpHayku Poccum ot 26 wurons
2017 r Ne 699, ¢ n3sMeHEHUSAMH, BHECEHHBIMH NMPUKa30M MHUHHCTEPCTBA HAYKH M BBICIIETO 00-
pasoBanus Poccuiickoii @enepaunu ot 8 depains 2021 r. Ne 83 (3aperucrpupoBan Munucrep-
ctBOoM toctuniuu Poccuiickoit @eneparuu 12 mapra 2021 r., peructpannoHHbiii Ne 62739).

Pabouas mporpamma yTBepiKIeHa Ha 3aceJaHuu Kadeapbl CeNeKIuh, CEMEHOBOJACTBA U
ouorexnonoruu (mporokos Ne 11 ot 05.06.2024 r.

3aBenyronuii kageapoit, JOKTOp C.-X. HAyK ToneBaI'.T".

Pabouas mporpaMma pekOMEHIOBaHa K HCIOJb30BAaHUIO B y4eOHOM
IPOIECCe METOIUYECKOM KOMHUCCHeH (aKyIbTeTa arpOHOMHH, ArpoXUMHUH U
9KOJIOTHH (IIPOTOKOJ NelO ot 24.06.2024 r.).

IIpencenarens MeToan4Yeckoil KOMHCCHH M HecmessnoBa ML.A.
. v

IMOITUCH

Penensent paboueit mporpammel qupektop Boponexckoro ¢punuana 'HY BHUU kyky-
py3bl, JOKT. C.-X.H. OpisHckuii H.A.
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1. O6mas XxapaKkTepUCTUKA TMCHHUIIHHBI

OcHogbl Ouomexmonocuu — €CTCCTBCHHOHAYy4YHas OuoJioruyeckas JUCHUIIIIMHA O
crocobax CO3JaHus pPas3iMUHbIX BCHICCTB C HCIIOJb30BAHUCM CCTCCTBCHHBIX OMOJIOTHYCCKUX
KOMIIOHCHTOB, 6y,I[B'TO MUKPOOPIraHHU3Mbl, JKHUBOTHBLIC WJIM PACTUTCIBbHBIC KIJICTKH, 3TO
MAaHUITYJIMPOBAHUEC JKUBBIMU KIICTKAMU JUIA HNOJYUYCHUS OIPCACICHHBIX PE3YJIbTATOB. Ona
3aHMMAaeT 0co00e MECTO B IOAT'OTOBKE BI)ICOKOKBaJ'II/I(bI/IHI/IpOBaHHOFO crieguaimcra CEJIbCKOI'O
X03$II>'ICTBa, B TOM 4YHCJIC M B arpomnpoOMBIIIJICHHOM IIPOMU3BOACTBC, IIOTOMY, YTO IIO3BOJIACT
YUYCHBIM CO371aBaTb O6pa3I_IBI KYJBTYPHBIX paCTeHHI;'I, KOTOPELIC CIIOCOOHBI IMPOTUBOCTOATDH
OOJIC3HSIM U BpCAUTCIIIM, C BBICOKMM YPOBHCM ypO)KaI\/JIHOCTI/I BHC 3aBHCHMOCTH OT
KIIMMAaTH4YCCKHX YCHOBHﬁ.

1.1. Heab nucuMnJIMHbI

Ileny — 03HaKOMUTH OOYYAIOIIMXCS C OCHOBHBIMHU HAIIPaBICHUSIMH COBPEMEHHOH Ouo-
TEXHOJIOTUM U OCHOBAMU N€HETHUUYECKON MHKEHEPUH, HOBEUIIUMH JOCTHKECHUSIMH U NIEPCIIEKTH-
BaMH €€ MCIOJb30BAHUS ISl OBBIIIEHUS 3(PPEKTUBHOCTH CEIIbCKOXO3HCTBEHHOTO MPOU3BO/I-
CTBa, CPOPMUPOBATH MPEJCTABICHUS IO MOJEKYISIPHONW OMOJIOTHH, TEHETUYECKON U KIETOYHOU
MHXEHEPUHU, MUKPOKJIOHAJIbHOMY Pa3MHOXEHHUIO PACTEHUH.

1.2. 3agaum IMCHMILIMHBI

3aoauu oucyunaunet — HopMUpOBaHHE 3HAHUHI MO OCHOBAM T'€HETHYECKOW M KJIETOU-
HOW MH)XEHEpUU pacTeHUH, GUTOTOPMOHAIBLHON PETyNALNU MPOIYKIIMOHHOTO MpoIecca y pac-
TEHUM, 00yUeHHUE MPAKTUIECKOMY HCIOJIb30BAHUIO METOJ0B OMOTEXHOJIOTHH, MHUKPOKIOHATb-
HOTO Pa3MHOXXEHUS U TIOTy4eHUs! 0€3BUPYCHOTO MaTepHana.

1.3. IIpeameT AUCHUIIMHBI
Hcnonb30BaHue )XKUBBIX CUCTEM M WX KOMIIOHEHTOB JJIsi CO3/IaHUS U MPOU3BOJCTBA pac-
TEHUH C HOBBIMH MTPU3HAKAMHU.

1.4 MecTo TMCUMILIMHBI B 00pa30BaTeJbHOI NporpaMmme

Huctunnuua BkimodeHa B mnepeueHb GI'OC BO (ypoBens OakanaBpuata), B Onok 1
«Juctummuney, B pasgen bl. O — ocHoBHble aucuumiauHbl. Jucnumimaa «OCHOBBI
OMOTEXHOJIOTHU» CIIOCOOCTBYET (hopMUpOBaHUIO NMPOGECCHOHATBHBIX 3HAHHMM, HEOOXOIUMBIX
Uit 0akanaBpoB, OOYYalOIIMXCS MO HampaBlieHuio moArotoBku 35.03.04 — Arponomwus,
po(HITh TOATOTOBKH «I €HETHKA M CEJIEKITUS CeITbCKOXO3SIMCTBEHHBIX KYJIBTYP)»

1.5. B3aumocBsi3b ¢ APYTUMU AUCHUILIMHAMH

Jia u3ydeHHs] JaHHOM NHUCUUIUIMHBI HEOOXOIUMBI CIENYIOIIME 3HaHHUS, YMEHUs HU
HaBBIKH, (POPMHUPYEMBIE IPEIIECTBYIOIIMMHU AUCIUIIMHAMMU:

1) boranuka 3HaHusA: MOP(OIOTHIO BEreTaTUBHBIX U T€HEPATUBHBIX OPTaHOB PACTEHUM;
3aBUCUMOCTb  CTPOEHHMS M  JKU3HEIEATENBHOCTHM PAaCTEHHM OT  pa3IMYHBIX  YCJIOBUH
MIPOU3pACTaHMs; OCOOCHHOCTH Pa3MHOXEHMSI IIBETKOBBIX DPACTEHUN; OCOOEHHOCTHM pocTa M
pa3BUTHS pPACTEHUI B OHTOTEHE3€; OCHOBHBIE OTJENbI, KJIACCBHl, CEMEWCTBA, POABI U BUABI
JUKOPACTYIIUX M KYJIbTYPHBIX PACTCHHH; YMEHHUS: MPOBECTH MOPQOJOTHYECKOE ONHCAHUE
pacTeHUH JUIsl ONIPEAEIIEHUS UX POAOB U BUJIOB; HaBBIKU: METOJUKON ONPENEIICHUs] paCTEHUH 110
OTIpEAeNIUTENI0; HaBbIKAMHM MPOCTEUINUX HAOMIOACHUNH 3a pPOCTOM, pPa3BUTHEM, LIBETEHUEM,
OINBUIEHUEM U Pa3MHOKEHUEM PACTCHHM.
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2) OOmjasi TeHEeTHKa 3HAHUS: OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUIMH, B
YaCTHOCTH TCHETHMKHM U CEJICKIHMH, M MaTeMAaTHYSCKUH ammapar B IPo(hecCHOHAILHOM
JESTEIIbHOCTH; 3aKOHBI HACIICJIOBAHUS, MOJICKYJISIPHBIE OCHOBBI HACIIEACTBEHHOCTH, OCHOBHBIC
TUIBI U MEXaHHW3Mbl M3MEHYHMBOCTH OPIraHHW3MOB;, YMCHHMS: HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX JUCIUIUIMH H MaTeMAaTUYeCKUW ammapar B NpodeccHoHAIbHON
JESATCIIBHOCTH, MPUMEHATh METOJBI TEOPETUYCCKOTO M DKCIEPHUMEHTAIBHOI'O HCCIICIOBAHUS;
MIPOBOAMTD JIEMEHTAPHBIN THOPHUIOJIOTHUECKUN aHAJIN3, UCIIOJIL30BaTh 3HAHUS OCHOB T€HETHKHU
B IIPAKTHYECKOH paboTe; HaBBIKM: METOJAMH TEOPETHYECKOIO0 U IKCIEPUMEHTAIBHOIO
WCCIICIOBAHMSI; METOJUKON pabOTBl CO CBETOBBIM MHKPOCKOIOM, METOJMKOW aHaimm3a
PE3yJIbTaTOB FT€HETHYECKHUX IKCIICPUMEHTOB.

3) ®usuonoruss U OMOXMMHUSI PACTEHUH 3HAHUSA: MOP(OIOTUYECKHE TPU3HAKH C.-X.
KyJIbTYp, IIOKa3aTejId KadyecTBa JUKOPACTYIIUX PACTCHHH M /X TPOIYKIMH, METOIUKY
7a00paTOPHOTO aHamM3a O00pa3IOB IOYB, PACTCHUH W MPOAYKIIMU PACTCHUEBOJCTBA;, YMCHUS:
OLICHUBATh (PM3HOJIOTUYECKOE COCTOSHHE C.-X. KYJBTYp, QJaNTallMOHHBI TMOTCHIMAT H
ornpeneniaTh (HakTophl YIIYUIICHHS POCTa, PA3BUTHSI U Ka4eCTBA MPOAYKIIUHU; TIPUMEHSITh METOIbI
Ja00paTOPHOTO aHajM3a OOpa3lOB TOYB, PACTEHHH W IMPOAYKIIMU PACTCHHEBOJCTBA; HABBIKH:
OCHOBHBIMH (DPU3HNOJIOTHICCKUMHU METOAAMHU OIICHKH Pa3BUTHUS U (POPMHUPOBAHHS POTYKTUBHOCTH
C.-X. KyJIbTYp; CIIOCOOHOCTBIO K JIAOOPATOPHOMY aHAIIU3y 00pa3IOB MOYB, PACTCHUN M MPOAYKIHA

PaCTCHUCBOACTBA.

[TepedyeHp mociaeayOIUX AUCUMILIMH, NPAKTHK, Ul KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHMSI U HaBBIKH, (pOpMHUpyeEMble JAHHON AUCLUIIMHON: TUCIUILIMHA SBJIIETCS 3aBeplIatoIen
CTYHNEHbIO OOY4YEeHHs IIOCI€ OCBOCHUS OCHOBHBIX TEOPETHUECKUX  JTUCHMIUIMH U

I'ocynapctBennas urorosas arrecrauus (I'MA);

2. Ilmanupyemble pe3yabTaThl 00y4eHUsI MO JUCHHUIJIMHE

3HaeT OCHOBHBIE 3aKOHBI MaTeMaTHhye-
CKHX, €CTECTBEHOHAYUHBIX U OOIIENpo-
(dbeccuoHaNBHBIX JUCHUIUIMH, HEO00XO-
JUMBIX ISl PEIICHHs] TUIIOBBIX 3a]a4 B
00Js1acTH arpOHOMUU

YMeeT HCmonb3yeT 3HaHHS OCHOBHBIX
3aKOHOB MAaTEMAaTHUYCCKUX U €CTCCTBCH-
HBIX HayK JUIsl PEIICHUs CTaHIapPTHBIX
3amady  po(ecCHOHANBHON ACSITENBHO-
CTH

Pemaer tumoBwle 3amaum mpodeccuo-
HATBHON JIESATEIHHOCTH HA OCHOBE 3Ha-
HUH OCHOBHBIX 3aKOHOB MaTeMaTHye-
CKHUX M €CTECTBEHHBIX HAyK C MpUMEHe-
HHUEM nH(pOpPMaIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

3
Nlonk-1
Cnioco0eH pemiath TUIIOBBIC
3a7aud  TTpodeccHoHATbHON
NEeATEILHOCTH Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB v
OIlK-1 | MATEMATHYECKUX | ecTe- M 2omca
CTBEHHBIX HayK C MPUMEHE-
HHEM uH(POPMAIMOHHO-
KOM-MYHUKAIIHOHHBIX ~ TEX-
HOJIOT U
H
N1 30nk-1
Cnioco0eH peaTn30BbIBAThH
COBPEMEHHBIC TEXHOJIOTHH H 3
OIIK-4 | 000CHOBBIBATh MX MIPUME-
HEHHe B MpodeCcCHOHATHHOM U304
EITEILHOCTH

3HaeT COBpPEMEHHBbIE TEXHOJOTHH B
npodeccuoHaNbHOM e TeNIbHOCTH, 3HA-
€T TCXHOJIOTHH BO3JCJIBIBAHUA CCIILCKO-
XO3AHCTBEHHBIX KYJIBTYp B OTKPBITOM H
3aKpBITOM I'PYHTE
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v YMeeT 000CHOBBIBaTh MPUMEHEHUE CO-
BPEMCHHBIX TEXHOJIOIHH B Tpodeccro-
NJ160r11K-4 .
HAJIBHOM JeSITeIbHOCTH
H Peanu3syeT coBpeMeHHbIC TEXHOJIOTHH B
N J190rk-4 npoeCCUOHATIBHOMN IeATEIbHOCTH

Tun 3aJa4 HpO(i)eCCPIOHaJII)HOI;'I JACATCIIBHOCTH — HpOI/ISBO,Z[CTBeHHO'TeXHOJ'IOFI/ILIeCKI/Iﬁ

3. O0bEéM QMCHUILUIMHBI M BUABI padoT
3.1. Ounas popma 00y4yeHus

Bbi0epure gpopmy
Ioka3zarenu 0byenue na mcre Bcero
pacuer
7
OO6r11ast TPYA0EMKOCTb, 3.€./9 4144 4144
OO6m1ast KoHTaKTHas paboTa, 4 50,75 50,75
O6mas camocrosiTebHas padbora, u 93,25 93,25
KonTakTHas pabota mpu MpOBEICHUHN YICOHBIX 3aHSATHUH, 49,75 49,75
B T.4. (4)
JIEKITUHA 24 24,00
nabopaTopHBIE-BCETO 24 24,00
WHUBUAYAIbHBIE KOHCYIbTAIIMU MIPH BBITTOIHEHUT
. 1,75 1,75
KypcoBO#l pabOThI
CaMOUCTOHTeJ'ILHaH paboTa mpu MpoBEACHUU y4EOHBIX 3a- 56,85 56,35
HSTHH, 4
KonTaktHas pabora mpu NpoBENEHHUU IPOMEKYTOUHOM
1,00 1,00
aTTecTaluu o0yJaroumxcs, B T.4. (1)
TPYIIIOBbIE KOHCYJIbTALUN 0,50 0,50
KypcoBas paboTa 0,25 0,25
SK3aM€eH 0,25 0,25
CamocrosiTenbHas paboTa mpu MPOMEKYTOUYHOM aTTecTa- 36,40 36,40
1IUH, B T.4. (4)
BBITIOJTHEHUE KYPCOBOH pabOThHI 18,65 18,65
MOJTOTOBKA K DK3aMEHY 17,75 17,75

dopma TPOMEKYTOUHOU ATTECTALUH

3allMUTa KypCOBOMI
paboThI, IK3aMeH

3aImTa Kypco-
BOI1 paboTHI,
JK3aMeH

3.2. 3aounas popma o0ydyeHHs

He npenycmoTtpeno

4. Copep:xaHue IUCHUNINHBI

Pazgen 1. OcHOBHbBIE HANIPaBJIeHUA U 32124 COBpPeMeHHOH OnoTexHoJornu. OcHo-

BbI MOJIEKYJISIPHO OHO/10THH.
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Iloopa3zoen 1.1. Beeoenue. BUOTEXHOJIOIUS KaKk HayKa U OTpacib Ipou3BoAcTBa. OCHOB-
Hbl€ HaIpaBJICHUS U 337]a4ll COBPEMEHHON OMOTeXHOJ0ruu. MosneKysipHas OMOJIOTUs U T'eHeTH-
Ka - pyHAaMeHTalbHasi OCHOBA OMOTEXHOJOTHH. | eHeTndecKas 1 KJIeTO4Hasi MHXKEHEepHs - LeH-
TpaJbHOE AP0 COBpEMEHHOM OnoTexHosoruu. IlpumeHnenne MeTo10B GMOTEXHOJIOTHH B CEJIEK-
LIUY, CEMEHOBOJICTBE U TEXHOJIOTUSAX BO3JIENbIBAHUS CEJIbCKOXO3SIMCTBEHHBIX KyJabTyp. CoBpe-
MEHHass OMOTEXHOJIOIUs M OMOMETO/bI B 3aIlUTE PAaCTEHUI OT aOMOTHYECKUX U OMOTHYECKHX
(akTOpPOB BHEUIHETO BO3JACHCTBUA. Y THIHM3AIMS CEIbCKOXO3SHCTBEHHBIX OTXOJIOB C MIOMOIIBIO
METOI0B OMOTEeXHOJOrMU. buorexHonorus u Ouosnepreruka. IlpuopurteTHble HampaBieHUs U
MHUPOBOW YPOBEHb OMOTEXHOJIOTUH KaK HAyKH U OTPACIId MIPOU3BOACTBA. MUpoOBas ceTh OMoTex-
HOJIOTMUYECKUX LIEHTPOB, HAYYHBIX yupexaeHui Poccun B obmactu OGMOTEXHOJIOIMH. 3aKOHOa-
TENBCTBO U OMOOE30MACHOCTh B 00JIACTH OMOMHKEHEPUH U OMOTEXHOJIOTHH.

Tloopasoen 1.2. Ocnosvbi MOnEKYIAPHOU OUOTOCUU.

MonexymsipHasi OMOJIOTHSI M TeHETHKa — (yHJaMEHTAIbHAsh OCHOBA OMOTEXHOJIOTHH.
HyknenHoBble KUCIOTHI. McTOpust OTKPBITUS CTPYKTYPhl U GYHKIMNA HYKIEHHOBBIX KUCIIOT, J10-
kazarenbcTBa renerndeckoit pynkuuu JIHK. CocraB, cTpykrypa, cBoWicTBa U (DYHKIIMH HYKICH-
HOBBIX KHMCIOT. XMMHMUYECKHH COCTaB HYKJIEHHOBBIX KUCIOT. IlypMHOBBIE M NUPUMUIUHOBBIE
a30TUCTbIE OCHOBaHUs. TayToMepHsl a30TUCTBIX OCHOBAHUN. YTJIEBOJHBIE KOMIIOHEHTHI: prO03a
u ne3oxkcupudosa. Hykneozuasl u Hykneotuasl. [Ipasuno Yapradda. CTpykTypHas opraHusa-
nus PHK: oOue npuHuunel nepBUYHON, BTOPUYHOW U TPETUUHOM CTPYKTYphl. TUIBI CBs3EH,
CTaOUIU3UPYIOIUX YPOBHU CTpyKTypHO# opranuzauuu PHK. "Mup PHK", rumoresza o pomnu
PHK B npoucxoxnennu xu3Hu. ['mnoresa o npoucxoxaeHnu xu3Hu depe3 PHK. ®usuxo-
xumuueckue cporictsa PH

Crpykrypnas opranuzauus /JIHK: nepBuuHas, BropuuHas u TpeTudHasi cTpykrypbl. Ce-
kBenupoBanue JIHK: meron Makcama-I'unbepra u meton Cenrepa. Bropuunas cTpykTypa
JHK. JIoiinas cnupans JHK, mpunuun komminementapHoctu. KondopmanuonHbsie (Gpopmbl
JHK. Tpumnekcsl. [Manuaapomsl. Ceepxcrnimpanuzanust JJHK u e€ Ouonornyeckoe 3HaueHue.
Tonouzomepassl u Tononzomepsl JJHK. Tumnbl Tononsomepas. Tumsl cBa3ei, CTaOMIN3UPYIOMNX
ypoBHM CcTpyKTypHOU opranuzauuu JJHK. ®uzuko-xumuueckue cpoiictea JJHK: nenatypanus,
peHarypaius, BS3KOCTh, norjoiienne B Y®, peakunonHocnocoOHocTs. Jlokanuzamus [JHK B
KJIETKaX MPOKApHOT U DYKApUOT. Y HUKAJIBHBIE, YMEPEHHO MOBTOPSIOLIUECS U YACTO MTOBTOPSIO-
muecs nocinenosarenbHocTd. Cynepenupanuzanua [IHK u e€ Ouonornueckoe 3nauenue. Oc-
HoBHbIe Buabl PHK, nx ¢ynkunum un nokanuzanus B kietke. Ctpyktypa nHpopmanuonnoit PHK
(matpuunoit PHK), tpancnopthoit PHK, pubocomueix PHK. Mansie sinepusie PHK, mainbie
PHK, ux ¢pynkuuu. Pu6o3umsi.

Perumkanus. Jloka3aTenbCTBO IMOITYKOHCEPBATHUBHOIO MEXaHHM3Ma permumkanuu. dep-
MeHThI 1 Oenku perkanuu. JJHK-noaumepasst npokapuot u sykapuot. JJHK-nuraser. benku,
pacruietarorue aBoHyo cnupans: [JHK-romonzomepassl, JIHK-xenukazer, SSB-6enku. [Tpun-
LIMIIBl U IpaBUJIA peIUIMKanuu. Pennukon. PennmkaTuBHas BUIKa.

OcoOennoctu perummkanuu JJHK y sykapuot: cTpyKTypHBIE KOMIIOHEHTHI, TEJIOMEPHI,
TesiomMepasa, HykjaeocoMbl. Perymsuus perunkanuu JJTHK. Myrtanun, myrarenes. Kinaccuguka-
nuu mytanuid. Mexaam3mel penapanuu [IHK: oOpamenue moBpexaeHus, SKCIIE3NOHHAsT perna-
panus (penapauus ITUMEpoB, penapanus aenypunusupoBanHoi [IHK, pemaparnus xumuuecku
MOJU(HUIMPOBAHHBIX a30THUCTBIX OCHOBAHUH), peKOMOUHAIIMOHHAas penapauus. SOS-penaparius.

Cunre3 PHK (Tpanckpumniuus), UCTOpUSI U3YYEHHs] MOJIEKYISpHbIX MexaHu3MoB. PHK-
MOJIMMEPA3bl IPOKAPUOT U DYKApUOT. I [pUHIIUIIBI TPAaHCKPUIILIUH.

[lenTpanpHas qorMa MOJIEKYIsIpHON Onooruu. ['enetnueckuii ko7 OCHOBHBIE CBOMCTBA
reHeTH4ecKoro kojaa. OcobeHHOCTH KOJ0BOTO ciioBaps. CuHTe3 Oenka (TpaHCIALUS), UCTOPHS
U3y4EHHs] MOJIEKYJISIPHBIX MEXaHU3MOB. PrOOCOMBI. AKTHMBaIUs, pEKOTHULIMS aMMHOKHUCIOT U
cunte3 amuHoaumin-TPHK. B3zaumonelictBue kooHa 1 aHTUKOAOHA.

Pa3zgea 2. OCHOBBI reHEeTHYECKOI MHKEHEePUH

Iloopa3zoen 2.1. Cywnocmob u 3a0ayu cO8PEeMEHHOU 2eHEeMU4ecKol (2eHHOU U 2eHOMHOIL)
undicenepuu. MornekynspHass OHOJOTMsI M TEHETUKA — OCHOBBI T€HETHYECKOH HWHIKEHEpUHU.
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[TpyHUIMIIBI U METO/BI FeHETHYECKON MHKeHepuH. CyIHOCTh U 3a/ladyll COBPEMEHHOW I'eHeTuyde-
CKOM (TeHHOW M T'€HOMHOW) WH)KeHEepuHu. Bujsl 1 ocoOeHHOCTH BEeKTOPOB. COBpEMEHHBIE METO-
JIbl TIEPEHOCAa TeHeTHYeCKOW MH(OpMAIMM - TUIA3MUAHBIA, OATMCTUYEeCKUH, (aroBeld U JIp.
®epMeHThI FTEHHOW UH)KEHEPUH.

[Mpununs! knonuposanus ¢pparmentoB JIHK. Coenunenne gpparmentos JJHK ¢ "Tymbl-
Mu" 1 "nunkuMu" koHamu. KOHBEKTOpHBIM METOJ M HMCIIOJIb30BaHUE aJanTepoB. Jlokannzo-
BaHHBIN MyTareHe3. COBpeMeHHBIE CIIOCOOBI MEPEHOCa MHAWBUYAIBHBIX T€HOB WJIM TPYIII Te-
HOB B PELUIUCHTHBIC KICTKU. CIenuaabHbIle METObI MOy4eHHs] 0aHKOB (OMOJIMOTEK) TEHOB.
banku k-JAHK. Wnentudukanms peKOMOMHAHTHBIX KIOHOB. VCHoOJb30BaHME CHHTETHYECKUX
OJINTOHYKJIEOTUOB.

[Tpobnemsl 3Kxcipeccuu TpaHCHOPMUPOBAHHBIX T€HOB. DKCIIPECCUST MTPOKAPHUOTHUECKUX
U 9yKapUOTUYECKUX IreHOB. COBpeMEHHbIE CIIOCOOBI MOBBIIIEHUS IKCIIPECCUU F€HOB B PACTEHU-
ax. CoBpeMeHHbIE HallpaBJIeHUs U MPOOIEMbl TEHHO-MH)KEHEPHON OMOTEXHOJIOTHH.

Iloopazoen 2.2. Cospemennvie Hanpasienus u npooIembl 2eHHO-UHICEHEPHOU OUOMEXHO-
noeuu. 'eHeTnyeckass MHKEHEPUsI B PACTEHUEBOJACTBE. TPaHCI€HO3 - MOJIY4EHHE T'€HETUYECKU
TpaHC(HOPMHUPOBAHHBIX (MOAM(DULIMPOBAHHBIX) PACTEHU, €r0 CYIIIHOCTh U COBPEMEHHBIE TEXHO-
noruu. [Ipodaemsbl co3ganusi BEKTOPOB JIJIsl TEHETUUYECKON MHKEHEPUU pacTeHUl. Arpobdakrepuu
KaK MMEPEHOCYMKU T'€HOB B T€HOM JBYIOJBHBIX pacteHuil. Co3aHue BEKTOPOB HA OCHOBE Ti-'u
Ri-rutazmMua. Metopl IpsiMOro MepeHoca TeHOB B pacTHTENbHbIC KieTKU. Co3/annue rTHOpHIHBIX
MOJIEKYJI, 00€CIeUNBAIOLINX SKCIPECCHIO0 T'€HOB B pacTUTENbHOM KieTke. IIpoOnema perenepa-
IIUM pacTeHUil u3 TpaHCHOPMUPOBAHHBIX KIETOK. BUPYCHI pacTeHHI KaK MMOTCHIIMAILHBIC BEK-
Topbl. Co3/1aHue BEKTOPOB Ha OCHOBE MUTOXOHJpHanbHOU U xyoporactHoil JTHK. CoBpemen-
HbIE TEOPETUUECKHE [TOAXO0/IbI K CO3/IaHUIO0 BEKTOPOB ISl OAHOOJBHBIX PACTEHUH.

Penoprepusle rensl. HoBble THIIBI penOpTepHBIX T'eHOB. MCnoib30BaHNe F€HOB YCTOWYH-
BOCTH K TepOuimaaM B kadecTBe pernopTepHbix reHoB (ALS, BAR u np). Co3nanne HOBBIX BEK-
TOPHBIX KaccerT.

Coznianue BEKTOPOB Ha OCHOBE MOOMJIBHBIX 3JIEMEHTOB pacTeHui. JIMHUM "JTOBYIIKY SH-
xaHcepoB" - crnoco0 uaeHTH(UKanuu HOBBIX I'eHOB. [Ipobiema maeHTUPUKAIMM TKaHeCeu-
¢uyeckux reHoB.CoBpeMEHHbIE JOCTHKEHUSI B 00JIACTU T€HETUYECKOW MHXKEHEPUU MPH CO3/a-
HUM OPUHIUIHAIBHO HOBBIX ()OPM CEIbCKOXO3HCTBEHHBIX PACTCHUH, YCTOMUMBBIX K OMOTHYE-
CKHUM (HaceKOMbIM, I'pubam, OakTepHsiM, BUpycaM) U a0MOTHYECKUM (akTopam, K repOuIuaaM u
MHCEKTHLIUAM, PACTEHUH C yIy4YIIEHHbIM aMUHOKHCIOTHBIM COCTaBOM 3aIllacHbIX OEJIKOB.

MonekynsipHO-TeHETHUYECKOE MapKUPOBAaHNE MPU3HAKOB U CBOMCTB OMOJIOrMYECKUX 00b-
ekToB. COBpEMEHHOE MOHATHE O MOJEKYJISIPHO-TEHETUYECKOM MapKepe. THIbl MeHEeTH4YEeCKHX
MapKepoB: OEIKOBBIE U MOJIEKYJISIPHBIE MapKEpPHI.

CuHTe3 IIeHHBIX O€JIKOB Ha OCHOBE CO3JaHUS KJIIETOK-CYNEpPIpPOAYLIEHTOB MHKpPO-
opranu3MoB. HanpaBneHHbIN MyTareHe3 ¢ UCIOJIb30BaHUEM aJJPECOBAHHBIX OJIMTOHYKJIEOTHIOB.
[TosryueHune KIeTOK-CynepnpoAyLEHTOB U3 TKaHEH pacTUTENIBHOIO NPOUCX0XKaeHus. Mcnpasie-
HUE TeHETUYEeCKUX J1e()eKTOB U CO3JJaHHe HOBBIX XO35HCTBEHHO-LIEHHBIX PU3HAKOB y PACTCHUIA.
OCHOBHBIE HEpEIICHHBIE MTPOOJIEeMBbl MOTYyYeHHUs TPAHCTCHHBIX PACTEHUH M MyTH UX MpeojoJe-
HUSL.

[Tonmumopdusm 1 U30PEepMEHTOB U €ro HCIOIb30BaHHE B T€HETUKE, CEJIEKIIMH U CHUCTE-
MaTHKe pacTeHHi. 3amacHble OelKH Kak reHeTuyeckue Mapkepsl. [Ipupoaa momumopdusma 3a-
nacHbIX OenkoB. M uX ucnonb30oBaHue B CEIEKIUU PACTEHUN ISl MACHTU(PUKALUN T€HOTUIIOB U
coproB pactenuil./JHK Mapkuposanne renoma pactenuil. Lluronornueckue MeToasl MapKupoBa-
Hus (FISH, GISH u ap) u ux ucnosnp3oBaHWE TPU aHATN3€ TEHOMOB U B CEIIEKIIUU PACTCHHA.
Merton nonumepaszHoii nenHoi peakiuu (I1P) mist ammnudukanuy u aHanu3a OTAETbHBIX Te-
HOB. CocTaBiieHuE TN'eHETHYECKMX KapT ¢ ucnojib3oBanueM I[IJIPD-mapkepoB. MapkupoBanue
pactutenbHoro renoma merogom 1P ¢ ucnonszoBanuem ciaydaitnoro npaiimepa (RAPD). Hc-
nosib3oBanne RAPD-MapkepoB 111 TOCTPOEHUS T€HETHYECKUX KapT U MAPKUPOBAHHS TEHOB,
JETEPMUHUPYIOIIKUX XO35MCTBEHHO-LIEHHBIE NPU3HAaKKU pacTeHuid. Ilacnoprusanus BUIOB, COp-
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TOB M THOPHJIOB CEITBCKOXO035MCTBEHHBIX pacTeHnit. Co3nanne OMOYHUIIOB U TIEPCIIEKTUBBI UX HC-
MIOJIb30BaHUS.

[Tony4yenue reneTnuecky MOAU(GUIMPOBAHHBIX (HOPM pacTeHUl (TPAHCTEHOB).

Pazgean 3. MUKpPOKJIOHAJIbHOE PAa3MHOKEHHE U 03I0POBJIEHHE PACTEHH I

Iloopaszoen 3.1.0cobennocmu MUKpOKIOHAILHO20 PAZMHONCCHUSL

MuKpOoKIOHaNbHOE Pa3MHOKEHHE, KAK PA3HOBUAHOCTh BETETATUBHOIO PA3MHOXKEHHS pac-
teHuid. [IpemmyIecTBa MHUKpPOKJIOHAIBHOTO Pa3MHOMKEHHMS, KiacCH(UKAIMsS METOJO0B €ro pas-
MHOKEHUS, ATanbl pa3MHOKEHUS. TeXHUKaA KyJIbTUBUPOBAHUS PACTUTENBHBIX TKAHEW Ha Pa3HbIX
ATanax MHUKPOKJIOHAIBFHOTO pasMHOXKEHHs. HeTpaauinoHHbIe MOAXOIB! K aJanTaiud ITpoOrpoy-
HBIX PACTEHUN K MIOYBEHHBIM YCIOBUSM. BinsHue reHeTHuecKux, (pru3nonorndeckux, ropMoHab-
HBIX U (U3MYECKUX (PAKTOPOB HAa MHKPOpPa3MHOXKEHHE pacTeHWi. PeloBeHMIM3alus pacTeHHA:
MUKPOINPUBUBKA, BO3ACICTBHE IUTOKMHUHAMH, MUKpOYepeHKOBaHuE. O310pOBIEHHE OCATOYHO-
ro Marepuasa OT BUPYCOB: U30JIMPOBAHHbIE MEPUCTEMBI, TEPMOTEPAIIUS, XEMHUOTEPATIHSL.

Iloopas3zoden 3.2. Texnonoeus nonyuenus 6e36UpyCHO20 NOCAOOYHO20 MAMepuald

Co3nanue pacTeHHH YCTOMUMBBIX K BUPYCaM M JIpYTHe JOCTIKEHHUS B OE3BUPYCHOM pac-
TeHueBojacTBe MHupa U Poccuu. BriusHue reHeTudeckux, GU3NOIOTUYECKUX, TOPMOHAIBHBIX U
¢u3nueckux (HakTOpoB HA MUKPOPa3MHOKEHHE pacTeHUi. PeroBeHnnm3anus pacTeHnuii: MUKPO-
MIPUBUBKA, BO3ACHCTBUE IUTOKMHWHAMH, MUKpOUYEepeHKOBaHHE. O340pOBJIEHHUE IOCATOUYHOIO
MaTepuaia OT BUPYCOB: U30JUPOBaHHbBIE MEPUCTEMBI, TEPMOTEPATIHSL, XEMUOTEPAIIHSL.

TexHonorus nosnydeHus 6€3BUPYCHOTO MOCAA0YHOI0 MaTepuasa Ha puMepe KapTodens,
3eMJISHUKH U JpYruxX KyjiabTyp. OCOOEHHOCTH KIIOHAJIBHOTO MHUKPOPAa3MHOXEHHSI OBOLIHBIX,
IJI0JI0BO-SITOJHBIX, IBETOUYHBIX, JIEKAPCTBEHHBIX, APEBECHBIX JUCTBEHHBIX U XBOMHBIX PACTEHUN.
Co3nanue pacTeHU YCTOWYMBBIX K BUPYCaM U JIPYrHe JAOCTIDKEHHS B OE3BKPYCHOM pacTeHHE-
BojicTBE Mupa U Poccun. TexHHKa KylIbTUBUPOBAHUSI PACTUTENIbHBIX TKAaHEH Ha pa3HbIX 3Tarax
MUKPOKJIOHAJIBHOTO pa3MHOKeHUs. HeTpaaunumoHHble MOAXOABl K aJanTalid MpOOMPOUYHBIX
pacTeHHH K IOYBEHHBIM YCIOBHSIM.

4.2. PacnipeesieHe KOHTAKTHON U CAMOCTOATEIbHOM padoThl NPU MOAT0OTOBKeE
K 3aHATHAM 110 NOApPa3eIaM

4.2.1. Ognas popma 00yueHUs

Paznenbl, noapasiens! TUCHMILIMHBL Konraxruaz pabora CP
’ nekmmu | JI3 | TI3
Pazgen 1. OcHOBHBIC HATIPABJICHHS U 321a4M COBPEMEHHOM 6 18 i 18
0norexHo0oruu. OCHOBBI MOJIEKYJISIPHOM OHOJIOTHH.
Iloopaszoen 1.1. Beeoenue. 2 - - 10
Iloopazoen 1.2. Octogvl MONEKYAAPHOU OUOTOUU. 4 18 | - 8
Paznen 2. OcHOBBI FreHeTHYECKO HHIKEHEPHH. 6 - - 30
THoopa3zoden 2.1. Cywnocms u 3a0a4u co8pemMenHHOll 2eHemuyecKol 3 i i 10
(2eHHOU U 2eHOMHOLL) UHICEHEPUL.
Iloopazoen 2.2. Coeépemennvie Hanpasienus u npooiemvl 2eHHO- 3 i i 20
UHOICEHEePHOU OUOMEXHOTIO2UU.
Pa3znen 3; MHuKpPOKJIOHATBHOE PA3MHOKEHHE H 03/10POBJICHHE 6 20 ) 305
PaCTeHHIA. ’
Iloopa3zden 3.1. Ocobennocmu MUKPOKIOHAILHO20 PAZMHONCEHUS. 3 10 | - 17
Iloopazoen 3.2. Texnonoeus nonyuenuss 6€38UpycHoc0 NOCA00YHO- 3 10| - 135
20 mamepuanua. ’
Bcero 18 38 - 78,5
4.2.2. 3aounas popma oOydeHHS
Paznenbl, noapasaens! JUCHMILIMHbL KonraxTras padora CP
’ ek | JI3 | 113
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Paznien 1. OcHOBHBIE HATIPABJIEHHS U 32/1a4M COBPEMEHHOM 9 5 i 97
0M0TeXHO0J0ruH. OCHOBBI MOJIEKYJISAPHOI OHOJIOTHH.

Iloopaszoen 1.1. Bseoenue. 1 - - 10
Tloopasoen 1.2. Ocnosvt MonexyispHou buoarocuu 1 6 - 17
Pa3nen 2. OCHOBBI reHEeTHYECKOI HHIKEHEPHH. 2 - - 40
Iloopasoen 2.1. Cywynocms u 3a0a4u cO8peMeHHOl 2eHemUYecKou 1 i i 20
(2eHHOU U 2eHOMHOLL) UHIICEHEPUL.

Iloopasoen 2.2. Cospemennvie HanpagieHus u npoodiembl 2eHHO- 1 i i 20
UHIICEHEePHOU OUOMEXHONIOU.

Paznen 3; MuKpOKJIOHAILHOE PA3MHOKEHHE U 03/10POBJICHHE 5 4 i 515
pacTeHuii. ’
Iloopaszoen 3.1. Ocobennocmu MUKPOKIOHATbHO20 PA3ZMHONCEHUS. 1 2 - 115
Iloopa3zoden 3.2. Texnonoeus nonyuenus 6e368UpycHO20 NOCAO0U- 1 9 i 40
HO20 Mamepuana

Bcero 6 10 - 118,5

4.3. TlepedeHb TeM U Y4eOHO-METOAMYECKOr0 odecrevyeHHs AJIsl CAMOCTOSATETbHOI

padoThI 00y4YaAKOIINXCH

Tema camo-
CTOSITEIIbHOM
paboTsl

y‘le6H0-M€TOI[I/I‘I€CKOG obecrnieueHue

O0beM, 4

(dopma oOyueHUS

OYHasd

3a049Hasn

OCHOBBEI

MOJIEKY-

JSIPHOM
OHOJI0run

1. I'eneruka (mox pemaxmmeit A. A. XKyuenxko). — M.— KomnocC.,2004. 480 c.

2. CenbCKOXO3HCTBEHHAs OMOTEXHOJOTHS : y4eOHHMK JUIS CTYIECHTOB BY30B,
00y4Jaromuxcs 1o C.-X., ECTECTBEHHOHAYY. U MeJl. CTIEIMAIBHOCTSIM U Marucrep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. llleBenyxu .—
W3n. 2-e, mepepad. u qor. — M. : Beicmn. mik., 2003.- 468 c.

3. Kyzrernos B. B. MonekynsapHO-TeHETHYECKHE U OMOXHMUYECKHE METOIBI B
COBPEMCHHOW OWMOJIOTHH pacTeHHil [DIeKTpoHHEIH pecypc]| / mon pex. BiB.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Ounek-
TpoH.TekcToBbie aaH. (1 ¢aitn pdf : 498 ¢.). — M. : BUHOM. Jlabopatopus
3nanui, 2015. — (Merogst B Owonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4., Kuamkxo H.B. OcCHOBBI CEIbCKOXO3IHCTBEHHOM  OHOTEXHOJOTHH:
yue0.1mocodue Ui CTYACHTOB OYHOM U 3a04HOM (popM 00yueHHs HampaBJIeHUH
noarotoBku 110400.62 Arponomusi, 110900.62 TexHosnorus npou3BoOACTBa U
nepepabOTKH CEITbCKOXO3IUCTBEHHON NpOAyKIMU [DIeKTpOHHBIH pecypc] :
yueOHOe mocobue. — OnekTpoH.jaH. — Yccypuiick : Ilpumopckas 'CXA
(ITpumopckast rocyjapcTBEHHas! CEIbCKOXO03HCTBEHHAs akanemust), 2014. —
111 C. — Pexum JlocTymna:
http://e.lanbook.com/books/element.php?pll_id=70633

5. llenkynos, Cepreii Hukonaesnd. ['eHeTndeckass MHXEHEpHs: ydeOHOE IMO-
cobue It CTYZICHTOB BY30B, 00yJaromumxcs mo HamnpasieHuto "buonorus" / C.
H. HlenxynoB .— 3-e u3., ucnp. u gon. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

26,25

37,35



http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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OCHOBBI
reHeTuye-
CKOH MH-
KEHEPHH.

1. T'eneruka (mox pemakmueit A. A. Xydenko). — M.— KomocC.,2004. 480 c.

2. CenbCKOXO3MCTBEHHAS OMOTEXHOJOTHS : YUYCOHUK JJIsI CTYJACHTOB BY30B,
00yJaromuxcs 1o C.-X., €CTECTBEHHOHAYY. W TIel. CTICIHATFHOCTM M MarucTep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. IlleBenyxu .—
Wzn. 2-e, nepepad. u gon. — M. : Beicmr. mk., 2003.- 468 c.

3. Kysneros B. B. MonekynsapHO-TeHETHYECKHE U OMOXMMUYECKUE METOIBI B
COBpPEMEHHOW OMoyornM pacteHui [DeKTpoHHBIH pecypc] / nox pex. Bu.B.
Kysneuosa, B.B. Ky3nenosa, I'.A. PomanoBa. — 2-e u3a. (31.). — Ounek-
TpoH.TekcToBbIe aaH. (1 ¢aitn pdf : 498 c.). — M. : BMUHOM. JlabopaTopus
s3Hanmid, 2015. — (Merogst B Owonormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kumamxo H.B. OcCHOBBI CeIbCKOXO3AHCTBEHHOW  OHOTEXHOJIOTHH:
y4e0.1ocodue IS CTYIEHTOB OYHOW M 3a0YHOW OopM OOYICHHS HAIPABICHUMA
nmoarotoBku 110400.62 Arporomust, 110900.62 TexHOJOTHS TPOU3BOACTBA U
MepepadOTKHA CENTbCKOXO3STMCTBEHHON MPOIYKIIMU [DJICKTPOHHBIH pecypc] :
yueOHOe mocobue. — OnekTpoH.jaH. — Yccypuiick : IIpumopckas ['CXA
(ITpumopckast TocynapCTBeHHAs! CEeIbCKOXO3AWCTBeHHas akaaemus), 2014. —
111 c. — Pexxum JlocTymna:
http://e.lanbook.com/books/element.php?pll id=70633

5. Illenxynos, Cepreii HukonaeBuu. ['eHeTHueckass HHKCHEPHs: y4eOHOE MMO-
cobue It CTYICHTOB BY30B, 00yYaroIuxcs mo Hampasienuto "buonorus" / C.
H. HlenxyroB .— 3-e u3x., uctp. u gon. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

25

50

Oco0en-
HOCTH
MHUKpO-
KJIOHAJb-
HOTO pa3-
MHOXCHUA

1. l'enernka (mox pemaknueii A. A. Xydenko). — M.— KosocC.,2004. 480 c.

2. Cenbckoxo3siicTBeHHass OMOTEXHONOTHS : YYeOHHK UL CTYICHTOB BY30B,
00yJaromuxcs 1o C.-X., €CTECTBEHHOHAYY. U TIel. CIICIHATbHOCTSM M Marucrep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. IlleBenyxu .—
W3n. 2-e, mepepab. u qorn. — M. : Beicm. mik., 2003.- 468 c.

3. Kysneros B. B. MosekyisspHO-TeHETUYECKHE U OHOXMMUYECKAE METOIBI B
COBPEMCHHOW OHMOJIOTHH pacTeHuil [DiekTpoHHbIH pecypc] / moa pex. BiB.
Ky3uenosa, B.B. Ky3nenona, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Ounek-
TpoH.TekcToBbie aaH. (1 ¢aitn pdf : 498 ¢.). — M. : BUHOM. Jlabopatopus
3nanui, 2015. — (Merogst B Owonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kumamxo H.B. OCHOBBI CEIbCKOXO3SHCTBCHHOW  OHOTEXHOJOTHU:
y4ae0.1mocodre s CTYJICHTOB OYHOM M 3a09HOH (hopM 00ydeHHUsT HAIIPaBICHUH
noarotoBku 110400.62 Arponomusi, 110900.62 TexHosnorus npou3BoOACTBa U
nepepadOTKU CeNbCKOXO3SHCTBEHHOW TMPOAYKIUU [DNEeKTpOHHBIH pecypc] :

yueOHOe Tocobue. — OyekTpoH.jaH. — Yccypuiick : IIpumopckas ['CXA
(ITpumopckast TOCyIapCTBEHHAs! CEIbCKOXO3AWCTBeHHAs akaaemus), 2014. —
111 c — Pexxum JlocTymna:

http://e.lanbook.com/books/element.php?pll_id=70633

5. lllenkynos, Cepreit Hukomaepuu. ['eHeTHYeCcKas WHXEHEPHUS: yaeOHOE 1MO-
co0ue [Tl CTyIEHTOB BY30B, 00ydarommxcs 1mo HanpasieHuto "buonorus” / C.
H. HlenxynoB .— 3-e u3., ucnp. u gon. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

12,25

15



http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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1. l'enernka (mox pemaknueii A. A. Xyuenko). — M.— KosocC.,2004. 480 c.

2. CenbCKOXO3MCTBEHHAS OMOTEXHOJOTHS : YUYCOHUK JJIsI CTYJACHTOB BY30B,
00yJaromuxcs 1o C.-X., €CTECTBEHHOHAYY. W TIel. CTICIHATFHOCTM M MarucTep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. llleBenyxu .—
Wzn. 2-e, nepepad. u gon. — M. : Beicmr. mk., 2003.- 468 c.

3. Ky3uenos B. B. MonekyssipHO-TeHETHYECKHE U OMOXUMHYECKUE METOIbI B
COBpPEMEHHOW OMoyornM pacteHui [DeKTpoHHBIH pecypc] / nox pex. Bu.B.

Texsomo- | Kysnenosa, B.B. Kysnenosa, I''A. PomanoBa. — 2-¢ u3a. (31m.). — Onek-
THS 0Ny~ | TPOH.TEKCTOBbIC JaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
yeHMs s3Hanmid, 2015. — (Merogst B Owonormm). ISBN 978-5-9963-2659-
6e3BUDYVC- http://znanium.com/catalog.php?item=booksearch&code
Horlz)y 4. Kusmko H.B. OCHOBBl  CENbCKOXO3AHCTBEHHOM  OGHOTEXHOJOTHH: 10 16,15

y4e0.1ocodue IS CTYIEHTOB OYHOW M 3a0YHOW OopM OOYICHHS HAIPABICHUMA
nmoarotoBku 110400.62 Arporomust, 110900.62 TexHOJOTHS TPOU3BOACTBA U
HOI'O M3~ | pepepaGoTki CelbCKOXO3SHCTBEHHON MPOIYKIMH [DIeKTpOHHBIH pecype] :
TepUAIA | yyeGuoe mocobue. — DnexTpon.jan. — Yccypuiick : Ipumopckas I'CXA
(ITpumopckast TocynapCTBeHHAs! CEeIbCKOXO3AWCTBeHHas akaaemus), 2014. —
111 c. — Pexxum JlocTymna:
http://e.lanbook.com/books/element.php?pll_id=70633

5. lllenkynoB, Cepreit Hukonaeuu. ['eHeTHUECKas HHXKEHEPHUS: y4eOHOE TT0-
cobue It CTYICHTOB BY30B, 00yYaroIuxcs mo Hampasienuto "buonorus" / C.
H. HlenxyroB .— 3-e u3x., uctp. u gon. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

ImIocaaod-

Bcero 78,5 118,5

Opranuzanus CcamMOCTOSITEIbHOM pabOThl 1O JAMCLUUIIMHE  OCYIIECTBISETCS B
COOTBETCTBUM C METOJUUYECKUMH YKa3aHUSAMH, pa3pabOTaHHBIMH Ha OCHOBE IPOrpaMMbl Kypca
OcHOBBI OHMOTEXHOJIOTHH uis Oojiee pPalMOHAIBHOIO IUIAHUPOBAHUS M HCIHOJB30BaHUS
pabouero BpeMeHH 00y4aroIIMMUCS.

1. buoTtexHosorust pacTeHuil [DNEKTPOHHBINA pecypc| : METOAMYECKHUE yKa3aHUs MO U3Y-
YEHUIO JUCHUIUIMHBI JUId oOydarouiuxcss no HampasieHuto 35.03.04 "Arponomus" npoduiib
Cenexuus U reHeTHKa CEeIbCKOX03IMCTBEHHBIX KyJIbTyp / BopoHexckuil rocy1apcTBEeHHBIN ar-
papHbIil yHuBepcuteT ; [cocT. T. I'. Bamenko] .— DnexkTpoH. TekctoBble qaH. (1 daiin : 563 KO)
— Boponex : Boponexckuii rocygapcTBeHHBIN arpapHbliil yauepcuteT, 2019 .— 3arnasue ¢
TUTYJBHOTO dKpaHa .— PeXuM focTymna: i1 aBTOPU30BaHHBIX M0JIb30BaTeNEel .— TEeKCTOBBIN
daitn .— Adobe Acrobat Reader 4.0 .— <URL.:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

2. buorexHonorus pacTeHUi [DIEKTPOHHBIM pecypc] : METOANYECKUE yKa3aHUsS IO opra-
HU3ALMU CaMOCTOSITENIbHOM paboThl oOyuatomuxcs no HampasieHuto 35.03.04 "Arponomus"
npodpmis Cenekius U TeHeTUKa CEeIbCKOXO3IHCTBEHHBIX KYJIbTYp .— OJEKTPOH. TEKCTOBBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHexckuil rocyaapcTBEHHBIH arpapHblil yHUBEpCH-
TeT, 2019 .— 3arynaBue ¢ TUTYJIBHOTO dKpaHa .— PexxuM 1ocTyna: uisi aBTOPU30BaHHBIX I10JIb-
3oBarenet  .—  Tekcrosenii  daiin .—  Adobe  Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. (I)OH)I OLHCHOYHBIX CPEACTB 1JIA NMPOBCACHUA l'[pOMe)KyTO‘-lHOi/i arrecralmmmu
H TEKYIIEIr0 KOHTPOJIsA

5.1. dransl popMuUpOBaAHUS KOMIIETEHIH I

HNuaukartop ao-
oapazaen p
KOMHeTeHIII/IH CTHKCHUSA KOMIIE-
AUCHUIIJIUHBI
TEeHIMH

oopasoen 1.1, OHK-lV — CHocoOeH pemaTh THUIIOBBIE 3a%aH npodeccro- 3 UMl onk-1
Beeo HaJbHOH NESATEIbHOCTH HAa OCHOBE 3HAHMH OCHOBHBIX 3aKO-

6eoeHue. HOB MAaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX M 00IIe- vy U2 ork-1



http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/elib/metod/m152255.pdf
http://catalog.vsau.ru/elib/metod/m152456.pdf
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npodeccrHoHaNBHBIX IUCIUIUINH C NPUMEHEHHEM HH(popMa-

. H W3 onk-1
IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH.
OIIK-4 — cioco0OeH peann30BhIBaTh COBPEMEHHBIC TEXHOJIOTHH 3 W3 onk-4
1 000CHOBBIBATh MX IPUMECHEHHUE B IIPO(ECCHOHATBLHOM 11esi- Y U16011K-4
TENBHOCTH
H W/190rmx-4
OIIK-1 — cmocobeH pemiaTh THIOBBIC 3ala4d Mpodeccro- 3 U 1lonk-1
HaJIbHOM JNIESITENbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopasoen 1.2. HOB MaTeMaTHYeCKHX, €CTECTBEHHOHAYUHBIX H 00IIe- % UJ12 om1
Ochosvl npodeccHOoHANBHBIX IUCUUIUIMH C NPUMEHEHHeM HH(opMa-
MONeKysAPHOTL [IIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. H U3 onk1
ouonozuu.
OIIK-4 — cioco0OeH peann30BhIBaTh COBPEMEHHBIC TEXHOJIOTHH 3 HJI3 onk-4
1 000CHOBBIBATh UX IPUMEHEHNE B MPO(ECCHOHATBHOM Nesi- v TG
[1K-4
TENBHOCTH ©
H | W%k
OIIK-1 — cmocobeH peliaTh THIOBBIC 3a1adu Mpodeccro- 3 W 1omnk-1
Hoopazoen 2.1.. HAIBLHOM JCATCILHOCTH Ha OCHOBE 3HAHMH OCHOBHBIX 3aKO- Y W2 ot
CywHocmb u 3a0a4u HOB MaTEMaTHYECKHX, ECTECTBEHHOHAYYHBIX H 00IIe-
cospemenoil npodeccHOHANBHBIX IUCIUIUINH C MpUMEHEHHEM nHpOpMa- H U3 okt
2eHemu4ecKoll IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
(ecennou u cenomnou) | OIIK-4 — criocoOeH peaan30BbIBATh COBPEMEHHBIC TEXHOIOTHUH 3 HJ[3 onx-4
UMIICEHePUU. ¥ 000CHOBBIBAaTh NX IPUMEHEHNE B IPO(ECCHOHAIBHOI Nest- Y U16011k-4
TENBHOCTH
H N ]190mk-4
Iloopa3zoden 2.2. OHK-lu — CcnocoOeH pemaTh TUIIOBBIE 3a1a1H mpodeccuo- 3 U onk-1
Cospemennvie HaJIbHOM JNIESITENbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO- v F—
HAanpaeieHus u HOB MaTeMaTH4eCKUX, €CTECTBEHHOHAYUHBIX H OOIIe- A2 o1
npooaeMvl 2eHHO- npodeccroHANIBHBIX IUCIUIUIMH C NPUMEHeHHeM HH(opMa- H W3
- . OIIK-1
UHIICEHEPHOL IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
buomexnonozuu. OIIK-4 — croco6eH peani30BbIBATE COBPEMEHHEIE TEXHOIOTHH 3 13 orx-a
1 000CHOBBIBaTh UX PUMEHEHHE B IPO(ECCHOHANIBHOI Jesl- i
TEJILHOCTH Y Hborcs
H | W%k
OIIK-1 — cmocobeH pemath THIIOBBIE 3aiadu Mpodheccho- 3 W ok
HaJIbHOM JIESTENbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Toopasoen 3.1. HOB MaTeMaTH4eCKHX, ECTECTBEHHOHAY4YHbIX U obuienpodec- Y UJ12 ork1
Ocobennocmu CHOHAJIBHBIX JIMCIUIUIMH C NPUMEHEHHeM HH(GOPMAaIOHHO-
MUKDOKTIOHANLHOO KOMMYHHMKAIMOHHBIX TEXHOJIOTHH. H W3 o1
DASMHOXCENUS. OIIK-4 — crioco6GeH pean30BbIBATH COBPEMEHHbIE TEXHOIOTHH 3 | A5 onxa
1 000CHOBBIBaTh UX PUMEHEHHE B IPO(ECCHOHANIBHOI Jesl-
TENbHOCTH Yy W /160mk-4
H N190rik-4
OIIK-1 — cnocoben pemiath THHOBBIE 3ajadyd npodeccro- 3 U lonk-1
HaJIbHOM JIESITENbHOCTH HAa OCHOBE 3HAHUH OCHOBHBIX 3aKO-
Ioopasoen 3.2. vy W2 ork-1
TexHonoo1s HOB MaTeMaTHYeCKHX, ECTECTBEHHOHAYYHbIX U obmenpodec-
CHOHAJIBHBIX JUCIHUIUIMH C NPUMEHEHHEM HH(POPMAaIOHHO-
noyueHus. . H W3 onk-1
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
be36upycHo20
1n0CadouHo20 OIIK-4 — cioco0OeH peaTn30BhIBaTh COBPEMEHHBIE TEXHOJIOTHH 3 M]3 onik-a
1 000CHOBBIBATh UX PUMEHEHHE B IPO(ECCHOHAIBHOI Jesi-
Mamepuana. p pod A YV | UW6ork-4
TENILHOCTH
H | UW9%omk-4

5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSA KOMIIETEeH Uil

5.2.1. HIkaanl OLleHUBAHUSA JOCTHKEHHUSI KOMIIETEHITHIA

Bun onenku

OrneHKH
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Axanmemudeckas OIleHKa
1o 2-X 0annbHOM LIKAJEe

HEC 3a4CTHO 3a4TCHO

5.2.2. Kputepun oueHUBaHMS JOCTUKEHUSI KOMIIETEH UM

Kpurepuu onienku Ha 3auete

Orenka, ypoBeHb
JIOCTYKCHHUS
KOMIIETEHITUI

Ornrcanne KpuTeprueB

3a4TeHo, BEICOKHH

CTyneHT BBIIOJMHIII BCE 3aJaHMS, TPEAYCMOTPEHHBIE padodeil mporpam-
MO#, OT4HMTaNCss 00 WX BBINOJHCHHWHU, JIEMOHCTPUPYS OTIIMYHOC 3HAHHE
OCBOCHHOT'O MaTepuaia U YMEHUE CAMOCTOSATEIBHO PEIlaTh CIOXKHBIE 3a-
JTA9H JUCIIATITIHBI

3a4TeHo, IPOABUHYTHIN

CTyneHT BBIIOMHIII BCE 3aJaHHA, MPEIYCMOTPEHHBIE pabouell mporpam-
MOMH, OTYMTalCs 00 WX BBINOJHEHWH, JEMOHCTPUPYS XOpollee 3HaHHE
OCBOEHHOT'O MaTepuaja U YMEHHE CaMOCTOSTEIbHO pellaTh CTaHIapTHbIE
337244 JUCLUIUIHHBI

3a4TeHO, HOPOrOBBIM

CTyneHT BBIIOJMHIII BCE 3aJaHMA, TPEIYCMOTPEHHBIE padoueil mporpam-
MOM, OTUUTAaJCSI 00 MX BBITIOJHEHHUH, IEMOHCTPUPYS 3HAHHE OCHOB OCBO-
€HHOTI'0 MaTepraia U yMEHHUE peliaTh CTaHJapTHhIE 3a]ja4ul AUCLIUIUIMHEI C
MOMOILBIO MPENoAaBaTeNs

He 3aureno,
KOMIIETEHIIUS HE OCBOCHA

CryneHT BBIIONHWI HE BCE 3aJaHMs, NPEAyCMOTpEHHble paboueil mpo-
rpaMMOH WJIM HE OTYUTAJICA 00 MX BBINOJIHEHUH, HE TOATBEPKAACT 3HA-
HUE OCBOCHHOTO MaTepuana M HE YMEeT pellaTh CTaHAapTHHIE 3aJaud
JUCLHUIUIMHBI 1aKe C TIOMOILBIO IPENoAaBaTelis

KpI/ITepI/II/I OIICHKH TCCTOB

OI_IeHKa, YPOBCHb NOCTUKCHUS

KOMITIETEHIIUNA

Onucanue KpuTepueB

OTIH4YHO, BEICOKHUI

CozepskaHue MpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopouo, MPOJABUHYTHIN

ConeprxkaHre paBUIBHBIX OTBETOB B TecTe He MeHee 75%

Y 10BJIETBOPUTENBHO, TIOPOTOBBIIA

ConeprxkaHre IpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopureinsHo,
KOMIIETEHIIUA HE OCBOCHA

ConepskaHue MpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun olieHKH YCTHOTO omnpoca

OreHka,
YPOBEHb TOCTIKCHIS
KOMIIETEHITUHN

Onucanne KpUTEpUEB

3a4TeHo, BEICOKHI

CTyzeHT N1eMOHCTPUPYET YBEPEHHOE 3HAHWE MaTepualla, YeTKO BhIpa)kaeT
CBOIO TOYY 3pEHHUA II0 PACCMATPUBAEMOMY BOIPOCY, IPUBOAS COOTBET-
CTBYIOLIUE PUMEPHI

3auTeHo, IPOABUHYTHIN

CryneHT AeMOHCTPUpPYET YBEPEHHOE 3HaHHME MaTepuaja, HO JIOIMyCKaeT
OTJI€JIbHBIE MOTPEITHOCTH B OTBETE

3auTeHo, TOPOTOBbII

CTy,Z[CHT JACMOHCTPUPYCT CYHICCTBCHHBIC HpO6€J’IBI B 3HAHUX MaTepuralia,
JOIIyCKacT OIMOKHU B OTBETAX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyneHT JEeMOHCTpUPYET HE3HAaHHWE Marepuaia, JOIyCKaeT TpyObie
OIIMOKHU B OTBETAX
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5.3. MartepuaJibl 1Jisl OHEHKHU JI0CTHKEHUs KOMIIeTeHIN
5.3.1. OueHouYHbIe MATEPUAJIBI IPOMEKYTOYHOM aTTECTAIUU
5.3.1.1. Bonpocsl k 3k3amMeHy (He IPEITyCMOTPEHBI)
5.3.1.2. 3agaum K 3k3amMeHy (He IIPEIYCMOTPEHDI)
5.3.1.3. Bonpochl K 3a4eTy ¢ OIeHKO#i (HE IPeyCMOTPEHbI)

5.3.1.4. Bonpocsl k 3a4eTy

Conep:xkanue

KoMnerenmus

NIK

OcobGennoctu ctpoenue JJHK sykapuot

OIIK-1

N1ormk-1
N20onk-1
N30rmk-1

OIIK-4

NJ30mxk-4
N J160r1k-4
NJ190rmk-4

Perumkanus IHK. [IpuHnumns! perumkanuu

OIIK-1

N1onk-1
NJ120mnk-1
N/ 30onk-1

OIIK-4

WJ30rmk-4
NJ160rK-4
W J190rik-4

Tpanckpunuus y 3ykapuor

OIIK-1

N 1onk-1
NJ20mnk-1
N130onk-1

OIIK-4

NJ30mxk-4
NJ160rik-4
N J190rmk-4

[TocTTpanckpumnimonHsle npeodpazoBanust PHK
y DYKapHuoT

OIIK-1

W1 onk-1
N120nk-1
NJ130mk-1

OIIK-4

NJ30rxk-4
NJ160rik-4
N ]190rmk-4

I'eHeTnuecknii KOO U €ro CBOMCTBA

OIIK-1

N1 onk-1
N20mnk-1
W3 0mx-1

OIIK-4

N130nk-4
N 160rmk-4
N 190nk-4

L[eHTpaJ'IBHaSI JormMma MOHCKy.TISIpHOfI I'CHCTHUKHU

OIIK-1

N1 onk-1
N20mnk-1
W3 0mnx-1

OIIK-4

N130nKk-4
N 160rk-4
N 19onk-4

TpaHCHAIus TeHETHYECKOTO Koaa

OIIK-1

N1 onk-1
N120nk-1
N /130rmk-1

OIIK-4

N 30nk-4
N160r1k-4
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N J190rmk-4

Coznanue pekomOuHanTHbIX JJHK u "oubmuorex"
T'CHOB

OIIK-1

N1ormk-1
N120nk-1
N20rmk-1

OIIK-4

N]130omk-4
NJ160rk-4
NJ190rmik-4

BBIL[GJIGHI/IG 1 KJIIOHUPOBAHHEC I'CHOB.

OIIK-1

N1ormk-1
N20onk-1
N30rmk-1

OIIK-4

N]130mk-4
NJ160rK-4
N 190nk-4

10,

SKCHPGCCI/IH I'CHOB

OIIK-1

N1 onk-1
N20nk-1
NJ130mk-1

OIIK-4

NJ30mxk-4
N 160nKk-4
N J190rmk-4

11,

Coznanue TpaHCTEHHBIX pacTEHUMN

OIIK-1

N 1omx1
N120onk-1
N130nk-1

OIIK-4

NJ30rxk-4
N 160mKk-4
N 19orik-4

12,

Mertozpl in vitro At 0310pOBJICHHS paCTEHUH.

OIIK-1

N 1onk-1
NJ120mnk-1
N130nk-1

OIIK-4

N 130nks4
N 160mKk-4
NJ90rmk-4

13

MUKpOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUI

OIIK-1

W1 onk-1
N20mnk-1
NJ20mnk-1

OIIK-4

N130nKk-4
N160rk-4
N 190nk-4

14

MUKpPOYEPEHKOBAHUE Y PACTEHUM.

OIIK-1

N1 onk-1
NJ20mnk-1
N30mnk-1

OIIK-4

N130nKk-4
N 160rk-4
NJ190rik-4

15

Perenepanus pacTeHUN U3 MEPUCTEM.

OIIK-1

N 1onk-1
N20rk-1
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N130onk-1

OIIK-4

N]30mxk-4
NJ160rm1K-4
NJ190rmix-4

OIIK-4

N]130omk-4
NJ160rk-4
NJ190rmik-4

16

TpeOoBanwusl, TPEHBSIBISIEMbIC MPH IMPOBEIACHUN
paboT in vitro.(k mUTaTENbHOI cpene, K o0opy-
JIOBAHUIO, MaTepuajam u ap.)

OIIK-1

N1ormk-1
N20nk-1
NJ30mk-1

OIIK-4

N30mnk-4
NJ160rk-4
N 190nk-4

17

CocTaB OCHOBHBIX MTUTATENBHBIX CPE ISl MHK-
POYEPEHKOB.

OIIK-1

N1 onk-1
N20nk-1
NJ130mk-1

OIIK-4

NJ30mxk-4
N 160nKk-4
N J190rmk-4

18

CocTaB OCHOBHBIX MUTATENbHBIX CPEJ B TEXHOJIO-
rud in Vitro.OcoOeHHOCTH TPUTOTOBIICHUSI THTA-
TEIbHBIX CpPE.

OIIK-1

N 1onk-1
NJ120mnk-1
N120nk-1

OIIK-4

NJ30rxk-4
N 160mKk-4
N 19orik-4

19

[Ipumenenne GuUTOPETyaATOPOB B OMOTEXHOJIO-
TMA IIPU MHUKPOKJIOHAJIBHOM Pa3MHOKEHUU pac-
TEHUU.

OIIK-1

N 1onk-1
NJ120mnk-1
N130nk-1

OIIK-4

N30mnk-4
NJ160rk-4
N 190rik-4

20

O6opynoBaHre OMOTEXHOJIOTHYECKOU TabopaTo-
pun. TpeboBaHus K 000PyI0BAHHIO.

OIIK-1

N1 onk-1
N20mnk-1
W3 0mnx-1

OIIK-4

N130nk-4
N 160rk-4
N 190nk-4

5.3.1.5. Ilepeuenn TeM KypcoBbIX MpoekToB (padot) (He mpexycMoTpeHbI).

5.3.1.6. Bonpocsl Kk 3amuTe KypcoBoro npoekra (padorsi) (He npexycmoTrpensr).

5.3.2. OueHo4YHbIe MATEPHAJIbI TEKYIIET0 KOHTPOJISI

5.3.2.1. Bonpocsl TeCTOB
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Ne Conep:xanue Kowe- NAK
TEHITHSI
1 | Yro Takoe azorpukcanus?:
1) mepeBoxa armoceproro azora (N2) B pacTBOPUMYIO, OMOJIOTH- W o
YECKHU YCBOSEMYIO (POPMY € IIOMOLIBIO a30TYUKCUPYIOIIKX OPra- | Or1K-1 | U 201
HU3MOB. W/B0mk-1
2) mepeBoj atMocepHoro azora (N2) B HEpaCTBOPUMYIO, OHOIIO0-
THYECKU YCBOSIEMYIO (POpPMY C TOMOIIBIO a30TGHUKCHPYIONIUX Op-
TaHU3MOB.
3) mepeBoa azora (N2) B paCTBOPUMYIO, OMOJIOTHYECKH YCBOsIC- N1 30nk-4
MYI0 (hOpMY C TIOMOIIBIO a30T(HUKCUPYIOIIUX OPTaHU3MOB. OIIK-4 | U/160rik-4
4) nepeBoj atMocdepHoro azota (N2) B pacTBOpuMyr0 (hopmy ¢ N 190mk-4
MIOMOIIBIO a30T(PUKCUPYIOIINX OPTaHU3MOB.
2 | AMimdukanus — 31o: W 1onk-1
1) yMeHbIIIEHUE 103bI TeHA. OIIK-1 | U20mk-1
2) paBHasi ji03a reHa. N/130mk-1
3) ociiabneHue ICUCTBUS TeHA. W B0rk-4
4) yBenuuyeHue J103bl reHa. OIK-4 | U604
NJ190rmk-4
3 | AHAporeHe3 —3TO:
1) pa3BuTHE SMOPHOKIOB, a 3aTEM U PACTEHHI U3 IIPEIIECTBEH- W onk-1
HUKOB MY’KCKHUX TOJIOBBIX KJIETOK — MaKpPOCIOP. OIK-1 | M/20nk-1
2) pa3BuTHE SMOPHOKIOB, a 3aTEM U PACTEHHI U3 IPE/IIIECTBEH- NJBormk1
HUKOB MY>KCKHX ITOJIOBBIX KIIETOK — MUKPOCIIOP.
3) pa3BuTHE SMOPUOUIOB, a 3aTEM M PaCTEHUI U3 MY>KCKHUX I10JI0- M Bormics
BBIX KJIETOK — MHKPOCTIOP.
4) pa3BuTHE SMOPHOUJIOB, @ 3aTEM U PACTEHHI U3 KEHCKUX I10- OTIK-4 gﬂg()mM
JIOBBIX KJIETOK — MaKpOoCIop. Jonk4
4 | BHOTEXHOJIOTHS — ITO:
1) HayKa 0 MPaKTHYECKOM HCIOIb30BAaHUHU JIOCTHKEHHI OMOII0- 1l o1
- OIIK-1 | U120mxk-1
2) HayKa O MPAaKTHYECKOM HCIOIb30BaHUH JTOCTIKEHUI TeHETH- WBonik-1
KH.
3) HayKka O MPaKTHYECKOM UCIIOJIb30BAHUH JJOCTIKEHUH MUKPO- U30mk-4
OHOJIOTHH. OIIK-4 I/IJI6OHK-4
4) HayKa O MPaKTUIECKOM HCIIOJIb30BaHHH JOCTHKEHHUH CEITbCKO- U190r1k-4
T'O XO3HCTBA.
5 | Buosoruuecku aKTUBHbIE COETMHEHUS — ITO
1) BemecTBa, CrIOCOOHBIE OKa3bIBATh BIMSHUE HA BCE MPOLECCHI, NJT1omk-1
MIPOTEKAIOIINE B OPTaHU3ME. OIIK-1 | U 20mk-1
2) BellecTBa, CIIOCOOHBIC OKa3bIBATh BIMSHUE HA OMOJOTHYECKHE WN]120mxk-1
NIPOIIECCHI B OPTaHU3ME.
3) BemecTBa, CIOCOOHBIE OKA3bIBATh BIUSHUE HA HEKOTOPHIE
TIPOIIECCH B OPraHH3ME. U]3oric4
4) BemecTBa, CIOCOOHBIE OKAa3bIBATh BIMSHUE HA (PU3UOTIOTHYE- OlIK-4 gﬁgom""
OIIK-4

CKHE TPOIIECCHl B OPTraHU3ME.
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6 | BekTop —3T0:
1) monexyna JIHK, He criocoOHast caMOCTOATEILHO PeTLIn-
LIUPOBATHCS B KIETKAX pa3IMYHbIX OPraHU3MOB U 00ecreunBaTh W/ 1onk-1
pa3sMHOXKEHHE U paboTy BCTPOSHHOTO B HE€ T'eHa. OIIK-1 | U20mk1
2) monekyna PHK, ciocoGHast caMOCTOSATENHHO PETTHIMPOBATECS U 20mk-1
B KJIETKaX pa3IMYHbIX OPraHU3MOB U 00ecIeYnBaTh pa3MHOXKe-
HUE U paboTy BCTPOCHHOTO B HEE I'eHa.
3) monekyna JIHK, criocobHast caMoCTOSATEILHO PerlIn-
LIUPOBAThHCS B KJIGTI6(aX pa3IMYHBIX OPraHU3MOB U 00ecreunBaTh W Bomka
pa3MHOKEHHE U paboTy BCTPOCHHOTO B HEe€ I'eHa.
4) MoJieKyJa, CIIOCOOHas CAaMOCTOSTEIBLHO PETUIUIIUPOBATHCS B OTIK-4 | U/6on-4
KJIETKaX pa3IMYHbIX OPraHU3MOB U 00ecreynBaTh pa3MHOKECHHE U/ 0onk4
U paboTy BCTPOCHHOTO B HEE I'eHa.
7 | I'en—oT0:
1) nocnenoBaTeNbHOCT, AMUHOKHCIIOT, OTBETCTBEHHAS 32 ONpe-
JEJICHHYIO (PYHKIMIO OpraHu3Ma IyTeM KOJMPOBaHUS OelKa Uiu U lomk1
PHK. OIIK-1 | U120mk-1
2) mocnea0BaTeNbHOCTh HYKJICOTH IOB, OTBETCTBEHHAS 32 OIpe/ie- W]3omk-1
JICHHYIO CTPYKTYpPY OpraHu3Ma IIyTeM KOJUpOBaHus Oesika Uiu
PHK. IIpencraBuser cob6oit 0Tpe30K MOJIEKYIIbI HYKJIEHHOBOU
kucnotsl (JAHK, pexxe PHK).
3) mocnen0BaTeNbHOCTh HYKIICOTHUIOB, OTBETCTBEHHAS 32 OIpE/ie- N/130mk-4
JNeHHy0 (DYHKIIHIO OpraHu3Ma ITyTeM Koguposanus Genka. [Ipen- | ONK-4 | U]l6ork-4
CTaBIsieT cO00M OTPE30K MOJIEKYJIbI HYKJIENHOBOM KUCIOTBI N19ork-4
(AHK, pexxe PHK).
8 | Fenorun —3710: Tl omx1
1) COBOKYITHOCTb YaCTH IT'€HETUYECKOH MH(POPMALU OPTranu3Ma. | O[IK-1 | U T2omk-1
2) COBOKYITHOCTb BCEW F'€HETUYECKON MH(POpMAIK OpraHu3Ma. U30mk-1
3) coBoKynmHOCTh MH(OpMAIK 00 OpraHu3Me.
4) uadopmarusi 00 opraHU3Me. N1 30nk-4
OIIK-4 | U160mk-4
NJ190rmk-4
9 | NeneTnyeckuii KOI — ITO:
1) cucrema 3anucu reaernyeckoit uuopmarmu B monekyie JJHK
KOJUpYyHoIasi 0eox N 1onk-1
2) cuctema 3amucy reHeTUYeCKO nH(opMaIiK, OCHOBaHHAs Ha OIIK-1 | U120mk-1
COOTBETCTBUU Y€PEI0OBAHUS TPOEK HYKJIEOTHIOB (KOJIOHOB) B MO- N J130mnk-1
nexkyne JIHK nopsaky amuHokucnor B konupyemom ero PHK
3) cucrema 3anucu reHeTHYecko nH(opmal, OCHOBaHHAs Ha
COOTBETCTBUH YEPEIOBAHUS TPOEK HYKICOTUAOB (KOJOHOB) B MO-
nexyne JJHK nmopsiniky aMMHOKHCIIOT B KOJUPYEMOM €10 Oenke WB0rk-4
4) cuctema 3amucH reHeTHYeCKON HH(pOpMAIIUU, OCHOBAaHHAs Ha OTIK-4 | Ul6omica
COOTBETCTBUU YepeI0BaHUS HYKJIEOTHIOB (KOJIOHOB) B MOJIEKYIIE U914
Oenka MOPAIKY aMHHOKUCIOT B kKogupyemoM ero JTHK
10 | I'ennasi MHKEHEPHsI— ITO
1) n3MeHeHne HACIeACTBEHHOCTH C IIOMOIIBIO €e Tpeodpa3oBa- U 1onk1
HUS Ha YPOBHE OTJCIBbHBIX TEHOB. OIIK-1 | U120mk-1
2) U3MEHEeHHe HACJIEACTBEHHOCTH C IIOMOIIBIO €e TTpeodpa3oBa- W 130mnk-1

HUS Ha YPOBHC OTACIBHBIX XpPOMOCOM
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3) u3MeHeHue HACJIEeICTBEHHOCTH € MTOMOIIIBIO €€ MpeoOpa3oBa-

HUS Ha YPOBHE OTJEJIbHBIX T€HOMA U1 3omes
4) U3MEHEHHE HACIIECTBEHHOCTH C TIOMOIIBIO €€ peodpa3oBa- OTK-4 gﬁgonm
HUS HA YDOBHE OT/JCJIbHBIX OPraHU3MOB ortie
11 | FerepokapuoH — 310: W1ork-1
1) IPOAYKT CIAUSHUSA 1P Pa3HBIX KIETOK OIIK-1 | U20mnk-1
2) IPOIYKT CIMUSHUS KIETOK C TCHETUYECKU PA3TUYHBIMU SAPaAMHU, N J130mnk-1
B KOTOPOM HE MIPOU3OILIO CIUSHUE sIAep
3) IPOYKT CIMSHUS KIETOK N304
4) NPOYKT CIUSHUS KJIETOK C TeHETUYECKU PA3INYHBIMU SAPAMU, OIIK-4 | U]160mi-4
B KOTOPOM MPOM3OIIIIO CIMSHHE P N]9orc-4
12 | T'omokapuoH — W ot
1) IpOAYKT CAMSIHUS T€HETUYECKH Pa3INYHbIX KJIETOK, B KOTO- OTIK-1 | M2omc1
PBIX HE TIPOHU30LLIO CIIUSHUE STIEP U201
2) IpOAYKT CAUSHUS T€HETUYECKH UJIEHTUYHBIX KIIETOK, B KOTO-
PBIX HE TIPOU30LLIO CIHUSHUE SIIIEP e
53[; erg)oz[yKT CIMSHUA KIICTOK, B KOTOPBIX HE NPOM3OLLIO CIMAHKE | e 4 | 11 T6omca
4) IPOIYKT CIUSHUS KIETOK 1704
13 | 'uHoreHes—3T0 :
1) pa3zBuTHe 3H10CcTIepMa 0€3 OILTO0TBOPEHUS TIPH KYJIBTUBUPO- U lonk1
BaHUU HEOIJIOJOTBOPEHHBIX 3aBsI3€H U CEMSITIOUEK. OIIK-1 | M120mk-1
2) pa3BUTHE 3apOBILIEBOTO MELIKA MIOCIE OIUIOAOTBOPEHUSI IPU W 1Bomk-1
KYJIbTUBUPOBAaHUH HEOIUIOOTBOPEHHBIX 3aBs3el U CEMSIIOUEK.
3) pa3BuUTHE 3apOABILIEBOIO MEIIKa 0€3 OII0JOTBOPEHHUSI IPU B0
KyJIbTUBUPOBAHUH OIJIOAOTBOPEHHBIX 3aBsA3€H U ceMSAIOYEK. OMK-4 | UJI60rk-4
4) pa3BUTHE 3apOABIILIEBOrO MEIIKa 6e3 OII00TBOPEHUS TPU W%r1ic.4
KyJbTUBUPOBAHUH HEOTUIOIOTBOPEHHBIX 3aBs3EH M CEMSTIOUECK.
14 | I'ennasi MH:KeHEPHS — ITO:
1) 3TO U3MEHEeHHE HACTIEACTBEHHOCTH C TIOMOIIBIO €€ Mpeodpazo- W1 omnx-1
BaHMs HA YPOBHE OT/JEJIbHBIX I€HOB. OIIK-1 | U 20mk-1
2) 5TO U3MEHEHHE HACIIEICTBEHHOCTH C TTIOMOIIBIO €€ Mpeodpaz3o- N T30mk-1
BaHUs Ha YPOBHE OT/AEIBHBIX XPOMOCOM.
3) 9TO U3MEHEHUE HACIIEACTBEHHOCTH C IIOMOIIBIO €€ Mpeodpazo-
BaHUS Ha YPOBHE OT/AEIbHBIX OPraHU3MOB. 1]Bonk-4
4) 3T0 U3MEHEHNEe HACNIEJICTBEHHOCTH C TIOMOMIBIO €€ TTPeobpaso- OIIK-4 | U/l6ork-4
BaHMs HAa YPOBHE reHOMa. 1]onk-4
15 | Jdeaenus — 3T10:
1) myTanus, B pe3yJibTaTe KOTOPOH MPOUCXOAUT J0OaBICHHUE OJI- N lonk-1
HOTO WK 00Jiee HYKJICOTHIOB OIIK-1 | U20mk-1
2) MyTanus, B pe3yJibTaTe KOTOPOH MPOUCXOAUT yTpaTa OJHOTO N 30mk-1
1 60Jee HyKJICOTHIOB
3) MyTanus, B pe3yabTaTe KOTOPOil IPOUCXOAUT YABOECHHE OJIHO-
o UM 6osee HYKIEOTH I0B W /3omi-4
4) MyTanus, B pe3ybTate KOTOPO IIPOMCXOIUT CHHTE3 OJIHOTO OIIK-4 gﬁgom""
OTIK-4

Wi 60Jee HyKJICOTHIOB
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16

JHK - sto0:

1) ne30kcupuOOHYKIEMHOBAS KHCIOTA, BRICOKOMOJIEKYJIISIPHBIN
noJmMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHUIAMH, COCTOSITUMHI
U3 a30TCOJIEPKAINX UKINUYECKUX COSTUHEHHI, Ha3bIBAEMbIX
OCHOBaHUSIMH, CaxapoM — JIe30Kcupr6030it u pochopHoi KucIo-
Toi. COOTBETCTBEHHO YeThIpeM HykjieoTuaaM B coctaB JJHK
BXOJST 4 OCHOBaHUS — TUMHH, aJICHUH, TYaHUH U IUTO3UH. Yepe-
JIOBaHHEM HYKJIEOTUOB KOJUPYETCS TeHeTHYecKast HHpopMaIus
2) pubOOHYKJIEHHOBAsI KUCJIOTA, BHICOKOMOJIEKYJISIPHBIN TTOJIUMED,
00pa30BaHHBIN YETHIPbMSI HYKICOTHAAMH, COCTOSIIIIUMH U3 a30T-
coJIepKalInX MUKINYECKUX COSTUHEHUHN, HA3bIBAEMbIX OCHOBA-
HUSMH, CaxapoM — Ae30Kcupru0030ii u pocdopHoit kucimoron. Co-
OTBETCTBEHHO 4eThIpeM HykieoTuaM B coctaB JIHK Bxomsr 4
OCHOBaHU$ — TUMUH, aJICHUH, TYaHUH U [IUTO3HH.

3) UepenoBaHueMm HYKJICOTHUIIOB KOJIUPYETCS TE€HETUYECKas
uHpopmanus

—I1€30KCUpUOOHYKJIEMHOBAasE KUCJIOTa, MOJIMMEpP, 00pa30BaHHBII
YeTHIPbMsI HYKJICOTHJIAaMH, COCTOSIIIMMH U3 a30TCOAEPKAIIUX
UKJINYECKUX COCAMHEHUIN

4) ne30KcuprOOHYKIEHHOBAS KUCJIOTA, BBICOKOMOJIEKYISIPHBIN
noJIuMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHUIAMH, COCTOSIITUMU
U3 aMUHOKHUCJIOT

OIIK-1

N lonk-1
N20mnk-1
N 30mk-1

OIIK-4

NJ130rk-4
NJ160rmk-4
N J190rik-4

17

Tepmun in vitro o3xHauaer:

1) BeIpalBaHue BHE OpraHu3Ma

2) BbIpalBaHUE BHE OPraHU3Ma Ha UCKYCCTBEHHBIX IMHU-
TaTEeJbHBIX CPeJax B CTEPHIIBHBIX YCIOBUAX

3) BeIpalMBaHKue BHE OpraHM3Ma Ha UCKYCCTBEHHBIX ITH-
TaTEJIBHBIX Cpelax

4) BbIpalllUBaHUE B CTEPUIIbHBIX YCIOBUAX

OIIK-1

N 1omnk-1
N120nk-1
N 13omk-1

OIIK-4

N30rk-4
NJ160rmk-4
N190rik-4

18

Kanayc —aro:

1) macca mudpepeHIMpoOBaHHBIX KIETOK, 00Pa3yIOUIUXCs MpH
HOBPEXJCHUN PACTEHUS, JINOO NP BBIPALIMBAHUN €IMHUYHBIX
KJIETOK 1n ViVO.

2) macca Hequ(GEepeHIIMPOBAHHBIX KJIETOK, 00pa3yIOLINXCs PU
MOBPEXICHUH PACTEHHS, JINOO TIPY BHIPAITUBAHUN €TMHUIHBIX
KJIETOK Ha UCKYCCTBEHHBIX Cpeax in vitro.

3) macca quddepeHIIMpPOBaHHBIX, T.€. CIIENUATIN3UPOBAHHBIX Kile-
TOK, 00pa3yIOUINXCs MPHU MOBPEXKIECHUHN pacTeHUs, TM00 MPH BbI-
panMBaHUK €IMHUYHBIX KJIETOK Ha UCKYCCTBEHHBIX Cpeax in
vitro.

4) macca HenupepeHTUPOBAHHBIX, T.€. HECTIEIUAIN3UPOBAHHBIX
KJIETOK, 00pa3yromuxcs Mpyu NOBPEXICHUN PACTEHHSL, TUO0 IpU
BBIpAIIMBAaHUH OOJIBIIIOTO YKCIIA KIIETOK Ha MCKYCCTBEHHBIX Cpe-
ax in vitro

OIlK-1

N 1onk-1
N20mnk-1
N /130omk-1

OIIK-4

N130rmxk-4
NJ160r1K-4
N190rik-4

19

Kuion - 3710:

1) rpynna pa3nuyaromuxcs TeHeTHUECKH KIETOK, 00-
pa3oBaBIIasiCs B pe3yJbTaTe EIEHUS OJHON KIETKH.

2) Tpynna He pa3IYaloNIMXCsl TEHETUYECKH KIIETOK, 00-
pa3oBaBIIAsICsl B Pe3yJIbTaTe JEIEHUS OJJHON KIIETKH.

OIIK-1

N 1omnk-1
N120nk-1
N 13omk-1
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3) Tpyrma KIeToK, 00pa3oBaBIIascs B pe3yIbTaTe JCJICHUS OTHON

KJIETKU. 1Bonk-4
4) rpynrma H 4 MXCSl TEHETHYECKH KIIETOK, 00- OIIK-4- | H/l6or-4
pyIIa He pa3InvaroIIuXCcsl TeHETUYECKU KIIETOK, O 90,
pa3oBaBLIasICs B pE3yJIbTaTe pacipeieIeHUs] XPOMOCOM. Morica
20 | KierouHasi MH:KEHEPHS — ITO: N 1onk-1
1) nomyuenue rubpu10B OIIK-1 | U20mk-1
2) mosrydeHue TUOPUJIOB C MIOMOIIBIO CITHSIHUS KIIETOK N 30mk-1
3) mosrydeHue TUOPUIOB C IIOMOIIBIO THOPU U3 AT U130mK-4
4) nony4yeHue rTuOPUAOB C IOMOIIBIO CIAMSHUS IPOTOILIACTOB OIIK-4 | U160nk-4
NJ190rk-4
21 Kouonv —93TO: W okt
1) Tpoiika HykneotunoB B JIHK nmnmu PHK OIK-1 | U201
2) tporika nHykieotunoB B JIHK unn PHK, kogupyromas onpene- W Bonk-1
JICHHYIO aMUHOKHUCIIOTY, JTMOO0 OIpeIestomias Haqano /cTapT—
KOJIOH/ MJIM KOHEII /CTON—KO/IOH/ TPaHCIIAIIUN N/130rK-4
3) Tpoiika Hykineotunos B JJHK OIIK-4 | U160rk-4
4) tpoiika HykieoTna0B B PHK W 190rmk-4
22 | KoHporauus — 3To:
1) anasor moJIoBOro Impoiecca W1 omk-1
2) aHaJIOT MOJIOBOTO Ipoliecca y 6akrepuit, mpu kotopoM nepeHoc | OIIK-1 | M120mnk-1
TEHETUYECKOTO MaTepuaia OT OJIHOM OaKTepuu K IPYyrou HE Mpo- N 130omk-1
UCXOIUT
3) aHaJyior oJI0OBOTO Ipoliecca y OakTepuid, Ipu KOTOPOM HET
MPSIMOTO KOHTAKTa MKy KIETKaMU
4) aHaJIOT MOJIOBOTO MpoIecca y 0aKTepuid, MPU KOTOPOM MEPEHOC N1 30nk-4
IeHEeTUYECKOro MaTepuana oT OJHON OaKTepuu K Apyrou ocy- OIIK-4 | U160rik-4
LIECTBIISICTCS B PE3YNIBTATE NMPSAMOrO0 KOHTAKTa MEXKY HUMHU N 190r1k-4
23 | Kommiementapuas JHK (x/IHK) — 31o: W onk-1
1) cunTesnpyemas kormst MPHK, cootBeTcTByromas onpenenes- | ork-1 | 1 T20mK.1
HOMY T€HY W B0rk-1
2) cunre3upyemas uckyccrseHHo konust MPHK, cootBercTBytO0-
ast ONpeAeIeHHOMY TeHY W13 0mnx-4
3) cunTe3upyemas uckycctseHHo konusg MPHK OIIK-4 | U60rk-4
4) MPHK, cooTBeTcTBYIOMIAs ONIPEIeIEHHOMY TeHY WJ190mx-4
24 | KocMuasl — 3T0: N1omnk-1
1) HOBBII THTT BEKTOPOB OIIK-1 | U120mk-1
2) HOBBIH THUI BEKTOPOB, COUETAIONIUX B ce0e CBOWCTBO IIa3MHU- N1 30mk-1
JIbI ¥ BUpYCa
3) 0coOble BEKTOPHI N/130mk-4
4) HOBBII TUIT BEKTOPOB, 06Ia[aIOIIHE CBOHCTBOM BUPYCa OIIK-4 | 6ok
NJ190r1k-4
25 | "JIunkue KOHIBI" —3TO
1) yuactku JIHK co cmapeHHBIME a30TUCTBIMUA OCHOBaHUSIMH, W
KOTOpBIE CTPEMATCA O0BEAUHUTHCS MO MPUHIUIY KOMIUIEMEH- ONK-1 | 11 H282E-1
TapHOCTHU W B0

2) yaactku JIHK ¢ HecriapeHHBIMU a30TUCTHIMU OCHOBAHMSIMH,
KOTOPBIC CTPEMATCS OG’bGI[I/IHI/ITBCSI MO0 NpUHIHUITY KOMITJICMCH-
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TapHOCTH
3) yuactku PHK ¢ HecmapeHHBIMU a30TUCTHIMHA OCHOBAHHUSIMU,

KOTOPBIC CTPEMATCS OOBEAMHUTHCS MO MPUHITUITY KOMIUIEMEH- N/ 30onk-4
TapHOCTHU OIIK-4 | U60mKk-4
4) y4acTKHA XpOMOCOM C HECHIAPEHHBIMU a30TUCTHIMU OCHOBAHUSI- N /19%onk-4
MH, KOTOpbIE CTPEMSATCSI 00BEAUHUTHCS 110 MPUHLUITY KOMILJIe-
MEHTAapPHOCTH
26 | Jlokyc —9T0:
1) MecTo Ha MOJIEKYJe HYKJIEMHOBOM KHCIIOThI, 3aHUMAaeMOe OJ1- NJT1omk-1
HUM F€HOM WJIM TPYIIOi 00bIYHO (hYHKIIMOHATBHO OIU3KUX Te- OIIK-1 | U20mk-1
HOB N130nk-1
2) MECTO Ha MOJIEKYJIE HYKJIIEUHOBOM KUCIIOTBI
3) MecTO Ha MOJIEKYJIe HYKJICMHOBOW KHUCIIOTHI, 3aHUMAeMOe O/I-
HUM T'€HOM HJIM TPYIIOi 00bIYHO (DYHKIIMOHAIBHO JAJICKUX Te- NJ130mk-4
HOB OIIK-4 | U60rk-4
4) MecTo Ha MOJIEKYJIe OeJIKa, 3aHMMAaeMO€e OJJHUM T€HOM WJIU N ]190r1K-4
rpynmnoi 0ObIYHO (PYHKIIMOHAIBHO OJIU3KHX T€HOB
27 | MoaekyJisipHOe KJIOHHPOBAaHHE — ITO:
1) meron oOHapykeHHs MoJieKyl pekomOuHaHTHBIX JTHK VT omk-1
2) meTo oOHapyKeHHs MOJIeKyn pekoMOnHaHTHBIX JTHK, OIK-1 | U2omk-1
Harpumep, THOPUIHON TUTa3MHUIBI, ITYTEM BKITIOUCHHUS TYKEPO/I- W Bomk-1
Hoii JIHK B BekTOopHY!O I1a3MHly/ IyTE€M pacceBa U BhIpALIMBa-
HUS Ha IUTATEIIbHOM arape KJIeTok, B kotopeie Takas JJHK Obuia
BBeZIeHa TpaHcopmanueil. B ciydae Oakrepuii kaxaas Takas
KJIETKA MPEJICTAaBIsIET cOOO0M KIIOH, BCE KIETKH KOTOPOTO COJep-
’KaT OJMHAKOBBIE MOJIEKYIbl pekomMOnHanTHo# JTHK W 30mk-4
3) meTox oOHapyxenust monekyn JJHK OIIK-4 | U604
4) MmeTo oOHapy)eHUsT MOJIeKyT pekoMOnHaHTHBIX PHK W04
28 | IIporomiacr — 3T0: Ul omx1
1) yacTb HUTOIIA3MBl, JTUILIEHHAS! KIETOYHON CTEHKH. OIIK-1 | U120mk-1
2) 4acTh KJIETKH, JIUIIEHHAs] KJIETOYHBIX OPraHelll. N30k 1
3) yacTh HUTOIUIA3MBI, C KJIETOYHON CTEHKOM.
4) 4acTh KJIETKH, JHUIICHHAS KICTOYHON CTEHKH. W 30mk-4
OIIK-4 | U160rik-4
N190rik-4
29 | Maccax —3T0:
1) mepecaaka kKamyca Ha 0OOTaIIEHHYIO TOPMOHAMH MTUTATETh- N lonk-1
HYIO cpey 0o JUIsl Moiep KaHus pocTa, Mnoo ¢ nenbio uaayk- | OINK-1 | U2ormk-1
My Mopdorenesa. N 130omk-1
2) mepecajka Kauayca Ha 6€3ropMOHAILHYIO TUTATEIBHYIO Cpely
Tu00 IS OAEPIKAHMSI POCTa, TMOO ¢ HEeTbI0 HHIYKIIUA MOPQO-
reHesa. B0
3) mepecajika KajuTyca Ha CBEKYIO MMUTATEIBHYIO CPey JIHOO JJIs OMK-4 | UJI60ri-4
HoJIep>KaHus pocTa, JTH00 ¢ IeNbI0 UHIYKIIMA MOopdoreHesa. U914

4) nepecajka KaJulyca Ha CBEKYIO TUTATEIbHYIO CPENy.
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30 | Mna3muaa —3To0:
1) konpueBas mosekyina PHK, permmumupyromascs B KjeTkax aB- U 1omk-1
TOHOMHO OT XpOMOCOMBI. OIIK-1 | U120mk-1
2) xonblieBas moJiekyia JIHK, perumnnupyromiascs B KJIeTkax aB- N30mxk-1
TOHOMHO OT XpPOMOCOMBI.
3) muneiinas monekyna JJHK, permmumupyromascs B KjieTkax aB-
TOHOMHO OT XPOMOCOMBI. N 30mk-4
4) MoJekyna, perTUIUPYIOIIascs B KJIETKaX aBTOHOMHO OT XPO- OIIK-4 | U60rKk-4
MOCOMBI. N 19%0onk-4
31 | IlpokapuoThl —
1) mpocTeiiiire 0THOKIETOYHbIE OPTaHU3MbI WUl onic1
2) npocTeine HeKJIeTOYHbIE OpraHH3MBbI (OakTepuu, cuHe— OMK-1 | W20mk-1
3eJICHbIE BOJIOPOCIIH), TEHETUYECKHII MaTeprall KOTOPBIX pacmo- UBomic.1
JIO’)KEH B HEOKPYKEHHOM sIIEpHON MEMOpaHOi HyKJeou1e
3) mpocTeiiiiine MHOTOKJIETOUHbIE OpTraHU3MbI (0aKTEepPHUH, CHHE—
3€JICHBIE BOJOPOCIIN)
4) mpocTele OJTHOKIECTOYHbIE OpraHU3Mbl (OaKTEPUH, CHHE— N1 30nk-4
3€JICHBIE BOJOPOCIIN), TCHETHUECKUN MaTepHall KOTOPBIX PaCIiO- OIIK-4 | U60rk-4
JIO’KEH B HEOKPYKEHHOM sIIEpHON MeMOpaHOi HyKJIeou1e N 190r1k-4
32 | Ilpoandepanms — 3T10:
1) paspacranue TKaHH IIyTeM MEHOTHYECKOTO HOBOOOpa30BaHusl W/l o1
KIICTOK OIIK-1 | U120mk-1
2) paspacTaHue TKaHH IyTEM MUTOTHYECKOTO HOBOOOPa30BaHUSI N30k
KIIETOK
3) pa3pacTaHue TKaHH W/13orc-4
4) HOBOOOpa30BaHUE KIETOK OIIK-4 | U/l6ork-4
190114
33 | IlpomoTop — 3TO:
1) perynaropHslif y4acTOK T'€Ha UJIHM FPYIIbI FeHOB, K KOTOPOMY
npucoenunsiercs pepment PHK-monumepasa, ocymiecTBistommii N 1omnk-1
TPAHCKPUIILHIO T€HOB OIIK-1 | U 20mk-1
2) CTPYKTYpPHBIN y4acTOK I'€Ha WM TPYIIIBI TEHOB, K KOTOPOMY N130mxk-1
npucoenunsercs pepment PHK—nonnmepasa, ocymiecTBisonuii
TPAHCKPHUIILIUIO T€HOB
3) peryasaTOpHBIM y4acTOK T'€Ha WIH IPYNIbI TEHOB, K KOTOPOMY
npucoeaunsierca pepment PHK—rpanckpunrasa, ocymiecTisiio- M Bormics
WuH TPAHCKPHILUIO FEHOB OIIK-4 | Ul6omc
4) perynaTopHbIi y4acTOK I'eHa WM TPYIIBI FeHOB, K KOTOPOMY 19
npucoenunsercs pepment PHK-rupasa, ocymectsistonuii o4
TPAHCKPUIILIUIO T€HOB
34 | Pesepraza —370: WUl omc1
1) depment, orBeuarouuii 3a cunre3 PHK na marpune JJTHK OMK-1 | U20mk-1
2) depmenr, orBevaromuii 3a cunre3 JJHK. U TBomx1
3) dbepmeHT.
4) ¢pepment, orBevaromuii 3a cunte3 JJHK na marpune PHK. U3 omk-4
OIIK-4 | U160mk-4

N 190rk-4
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35 | Perenepauust — 370:
1) mpouiecc BOCCTAaHOBJIEHUS KJIETKOM yTpaueHHBIX UM ITOBpE- U1l omk-1
JKIIEHHBIX JacTell OIIK-1 | U20omk1
2) npoliecc BOCCTAHOBJIEHUSI OPTaHU3MOM YTPAYEHHBIX WU T10- U1 B30rmk-1
BPEKJICHHBIX YacTel. B KJIETOYHON MHKEHEPUH PAaCTEHUN — IPO-
necc 00pa3oBaHMs LIEJI0r0 PACTEHUs U3 OJHOM KJIETKU WJIM KaJl-
JIyCHOU KYJIbTYpbI
3) npolecc BOCCTaHOBIJIEHUS YTPAUE€HHBIX MJIH MTOBPEXKICHHbBIX
4acTel opraHu3Ma UJBork-4
4) nporiecc BOCCTAaHOBJICHHUS KJIETKOM MJIU LIEJIBIM OpraHUu3MOM OIIK-4 | U60rk-4
YTPA4EHHBIX WIN ITOBPEXKACHHBIX YacTel. B K1eTOYHON UHXKEHE- U190r11x-4
pHUM pacTeHU — mpolecc 00pa3oBaHMs LEIOTr0 pacTeHUs U3 O-
HOM KJIETKH WJIM KaJUIyCHOH KYJIBTYPBI
36 | PekomMOMHADMS — ITO:
1) 0OOMEH reHeTHUeCKUM MaTepruaIoM MEX1y IBYMs UCXOIHBIMU
mounekynamu JIHK, 3akperuisironiuii y moroMcTBa HoBble KOMOW- W/l o1
HaLW TPU3HAKOB OINK-1 | WQ20ork-1
2) 0OMEeH TeHETUYECKUM MaTepHalIoM MEXKY JBYMS MOJIEKYJIaMU N30k
JIHK
3) oOMeH reHeTUYECKUM MaTepHalloM MEXKIY JBYMS UICXOJAHBIMU
monexkynamu JAHK, npuBoasiiuii k nosiBieHUI0 y IOTOMCTBA HO-
BBIX KOMOMHAIMI Tpu3HaKkoB. Ha MOEKyIsIpHOM ypOBHE pe3yilb- N 130mk-4
TAaTOM PEKOMOHMHAITUY SABJISETCS 00pa30BaHUE PEKOMOMHAHTHBIX OIIK-4 | U160mk-4
(rubpuanbix) JHK NJ190rmk-4
4) oOMEeH reHeTHYeCKUM MaTepuaIoM MEXIY ABYMs KIeTKaMu
37 | PeniMKanus — 3TO: W ot
1) mpo1iiecc caMOBOCIIPOU3BENCHHS HYKJIEMHOBBIX KUCIOT. Ocy- OITK-1 | W20mks
IIECTBIIAETCS IyTeM CUHTE3a JOYepHUX HUTEH (PEIIiK) Ha Uc- B0k
XOJIHOM MOJIeKyJie (MaTpHIIC)
2) mpotiecc caMOBOCIPOU3BECHNS HYKJIEMHOBBIX KUCIOT U Bonk-4
3) nporuecc BOCIPOU3BEIEHUS HYKIENHOBBIX KHCIOT OIIK-4 | U60rik-4
4) nporiecc, NPOUCXOASIINN B HYKJIEMHOBBIX KUCIOTaX U90r1k4
38 | PecTpukTassl —3T0: W onk-1
1) bepmentsi, paspesatomme PHK Ha ¢pparments B ctporo onpe- | ork-1 | 1 T20mK-1
JIEJIEHHBIX MECTax U Bonk-1
2) depmenrtsl, paspesatomme JJHK Ha ¢pparmenTs! B cTporo
OTIpeIeIEHHBIX MeCTax N]3omk-4
3) depmentsl, pazpesatomme JJHK Ha GpparmeHTsI OIIK-4 | U16orik-4
4) hepMeHTHI, oTBevaromue 3a yasoenue JJHK N190rmk-4
39 | Comarnueckasi rHOpUAU3ANHSA — ITO: N 1onk-1
1) rubpunmzanus mpu 0€CIosIoM pa3MHOKEHHUH. OIIK-1 | U120mx-1
2) ruOpuan3anus MpH MOJIOBOM CKPEIUBAHUY. N3 0mnxk-1
3) rubpuan3anus IUIUIONIHBIX OPTaHU3MOB. N130mk-4
4) rubpuauszanys B 00X0 MOJIOBOI0 CKPEUIUBAHHUS. OIIK-4 | U 60mk-4

N J190r1k-4




Crpannua 25 u3 46

40 | CoMaKJIOHBI — 3TO
1) perenepaHnThl, XapakTepusyromuecs peHO— U TCHOTUITHYECKU- W lonk1
MU U3MEHEHUSIMH B CPAaBHEHUH C PACTCHUSMH — JOHOPAMHU OIK-1 | WQ20mk-1
2) pacTeHus, XapaKTEPHU3YIOIIHECS TCHOTUITHYECKIMHU N3MCHECHU- NB3omk-1
SIMU B CPaBHEHUU C PACTEHUSIMH — JIOHOPAMHU
3) pereHepaHThl, IOJIy4E€HHBIE U3 KAUTYCHBIX KYJIBTYp, XapakTe-
pusytomecs (eHO— U TCHOTHUINYECKUMU U3MEHEHUSIMHU B CPaB- U/30nk-4
HEHUU C PACTEHUSIMU — JOHOPAMU OIIK-4 | NJ6orik-4
4) pacTeHHs TOJIYYCHHBIC U3 KAJUTYCHBIX KYJIbTYp, XapaKTepu3y- 1904
fonyecss GeHO— ¥ TeHOTUITMYECKUMU U3MEHEHUSIMU

41 | CTpyKTypHAas 4acTh reHa — 3TO
1) y4acTok XpOMOCOMBI, HEIOCPEACTBEHHO KOJUPYIOIUI UH- U Tonk-1
dopmamio o crpykrype 6enka unu PHK OIIK-1 | N20mk-1
2) y4acToK siipa KJIETKH, HEIOCPEICTBEHHO KOAUPYIOLIUH HH- N130mk-1
dbopmaruio o ctpykrype 0enka uinu PHK
3) y4acTok reHa, HeTmoCpeACTBEHHO KOAUPYIOIIHNH HHPOPMALIUIO W B0mk-4
O CTPYKTYPC KIICTKU OlIK-4 | 1 I[6 OITK-4
4) y4acTOK TeHa, HEIIOCPEICTBEHHO KOIUPYIOMUH HHPOPMAITUIO WJ190r1k-4
0 cTpykTYpe 6enka i PHK.

42 | CycneH3HOHHAsl KYJbTYypa — 3TO:
1) BeIpaliMBaHKE B )KUKOM MUTATENbHOM cpelie BO B3BELLICHHOM U 1omk1
COCTOSIHUY OTAEJBHBIX KIJIETOK MIIM UX HEOOJBIINX TPYIII IPH OIIK-1 | N 20mk-1
UCIIOJIb30BaHUU alNapaTypbl, 00eCIeUnBaAIOLIEH UX adpaliio U N30mk-1
nepeMelInBaHue.
2) BIpalllMBaHKE B )KUJKOM MUTATENbHOI cpelie B OCaKICHHOM
COCTOSIHUY OT/AETBHBIX KJIETOK MIIM UX HEOOJBIIUX TPYII TIPH W/130rk-4
UCIOJIb30BaHUY alNapaTypbl, 00eCIeUnBaIOLIeH UX adpaliio U OIIK-4 | N/160rk-4
HIepeMEIINBAHHE. W190rik-4
3) BBIpalIMBaHKE B )KUAKONW MUTATEIBLHOM Cpeie BO B3BEIIEHHOM

43 | TOTHNOTEHTHOCTH — ITO:
1) CBOMCTBO KJIETOK peain30BaTh FEHETUUECKYIO HH(POPMAIUIO W omic
Anpa. OIIK-1 | U 20mxk-1
2) CBOMCTBO KJIETOK peann30BaTh FT€HETUUECKYIO HH(OPMALIHIO W B30m.1
A1pa, 00ecneurBaroLIyI0 X pa3BUTHE 0 1IeJI0T0 OpraHu3Ma.
3) CBOMCTBO KJIETOK peain30BaTh FEHETUYECKYIO HH(POPMAIUIO
A1pa, o6ecrevrnBaronyo ux TuQGepeHMpoBKy U pa3BUTHE 10 W30k
LIEJIOr0 OpraHusMa. OTIK-4 | UJl60rmica
4) CBOWCTBO KJIETOK PEaIN30BaTh T€HETUUECKYIO NH(POPMAIIHIO W9rc.4
XPOMOCOM, 00€CTIeUnBaIOIIYI0 UX AUPHEPEHLIUPOBKY.

44 | Tpancdopmanus — 3T0:
1) nepeHoc reHeTH4YecKOi MHPOPMAITUN MEXKTY KJIETKaMH U Op- Yok
raHU3MaMH C IIOMOIIBLIO BEIIEIEHHOM 13 KiieTok PHK. OINK-1 | W20mk-1
2) mepeHoc reHeTUYecKoi HHPOPMaITUN MEX 1y KJIETKaMH U Op- B30k
TaHU3MaMH C IMOMOIIILIO BeIeIeHHON 13 KieTok JIHK.
3) nepeHoc nHpopMaIK MEXY KJIETKaMU U OpraHMu3MaMH C T10- N]3omk-4
MOIIBIO BhIZEeTeHHOH 13 KieTok JJTHK. OIIK-4 | U160rik-4
4) nepeHoc TreHeTHYecKoi HH(HOPMALIUK MEXIY KIETKaMH. N9

45 | TpaHcreHHbIe OPraHU3MbI — 3TO OPTAaHU3MBI:
1) c mpu3HaKaMu, KOJUPYEMbIMH 9YXKYPOAHBIMHA T'€HaMHU, IIepe- W/llonk1
JAHHBIMU B HUX C IIOMOLIBIO T€HHON MJIM KJIETOUHOM UHXKEHEPHH OINlK-1 gﬁgom{-l

OIK-1

2) ¢ HOBBIMU MpPU3HAKAMH, KOJUPYEMBIMU 9YXYpPOIHBIMU I€Ha-
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MHU, IICPCAAHHBIMU B HUX C ITIOMOIIBIO TeHHOM HJIH KJIETOYHOM

UH)KEHEpUU B304
3) ¢ HOBBIMH MTPU3HAKAMHU, KOJUPYEMbBIMH YYXKYPOIHBIMH I'eHa- OIK-4 | W/l60mk.4
MM, [IEPEJaHHBIMU B HUX C ITIOMOIIbIO OaKTepuu V90114
4) ¢ HOBBIMHU TPU3HAKAMH, KOAUPYEMBIMU 4Y>KYPOJHBIMU T'€Ha-
MU _TenemTaudLIMU R HUX € TOMONILIO ThauchaonManmuiu

46 | Tpanckpunmuus — 3TO
1) nepenuchiBaHre" TeHETHYECKON HH(POPMAIIUU CO CTPYKTYPHOU Nlomk1
yacTu TeHa Ha MatpuuHyro PHK, ocymectBisemoe pepmerTom OIIK-1 | U20mk-1
PHK -rupusa N130nk-1
2)  '"mepenuchiBaHue" ~ TeHETHYECKOHM  WHOpManuu  co
CTPYKTYpHOM 4actu reHa Ha Marpuunyro PHK, ocymectBisemoe
depmentom PHK —monnmepasza N 30mnk-4
3)"nmepenuceiBanue" reHeTHuecKkor nHpopManuu co crpykryproit | OIIK-4 | U160rk-4
yacTh reHa Ha Matpuunyio PHK, ocymectBiasiemoe depmeHTOM N ]190r1k-4
PHK —ronounszomepasa

47 | Tpancassuus — 3T0: W1
1) cunre3 6enka Ha matpunie M—PHK, ocymecTBisercss B uuTo- Alomk1
1a3Me OIIK-1 | U120mk-1

N1 30nk-1

2) cunres 6enka Ha matpulie JIHK, ocymecTtBisercs Ha pubdoco-
o W/130mk-4
3) cunte3 6enka Ha matpuiie M—PHK, ocymecTtBisiercs B kiieTke OIK-4 | U116
4) cunte3 Oenka Ha maTpuiie M—PHK, ocymiectBisiercs Ha pubo- " I[92EE-2
coMax

48 | Tpancdopmanusi — 3T0:
1) nepeHoc reHeTH4Yeckoi MH(GOPMAITUN MEXTy KJIETKaMH U Op- W1ork-1
raHU3MaMH C TIOMOIIIBIO BhIIeNICHHOM n3 KieTok JJHK OIIK-1 | U120mk-1
2) mepeHoc reHeTHYecKoi HHPOPMaITUN MEX Ty KJIeTKaMH W/130mk-1
3) nepeHoc reHeTUYecKOoN HHPOopMAIIU MEXIY KJIeTKaMu U Op-
raHu3MaMU C IIOMOIIBIO BeIAEIeHHON 13 KieTok PHK UJ130mk-4
4) nepeHoc TeHeTH4YecKo NH(OpMaLUU MEXy KJIIETKaMU U Op- OIIK-4 | Ul6ormk-4
TraHW3MaMH C ITOMOIIIBIO BBIJIEJIEHHOTO U3 KJIETOK (pepMEeHTa U 90rk-4

49 | TpaHcreHHble pacTeHHs — ITO:
1) opranu3Mel, OJTy4EHHBIE B PE3YJIbTATE PEKOHCTPYKIIUH Opra- W orx-1
HU3MA OIIK-1 | U120mk-1
2) OpraHu3Mbl, OJYYEHHBIE B PE3YIILTATE PEKOHCTPYKIMU IE€HO- N B3ork-1
Ma
3) opraHu3MmBbl, MOJIy4EeHHBIE B Pe3yJIbTaTe PEKOHCTPYKIIUU XPO- W/ 30nk-4
MOCOM OIIK-4 | U160rmk-4
4) opraHu3MBbI, TOJTYYCHHBIEC B PE3YJIbTaTe PEKOHCTPYKIHH SIpa W04

50 | ®uUTOropMOHBI — ITO:
1) XuMuYecKre COeTMHEHHSI, KOTOPBIE BBIIEISIFOTCS B MUKPOKO- W ot
JIMMECTBAX B OJHOMH HacTH PACTEHHS, TPAHCIOPTHPYIOTCS B APY- OITK-1 | W20mcs
THe €ro YacTH, T'Jie IPOSBISAIOT Peryaupyollee 1eicTBrUe Ha Mpo- o1
LIECCBI POCTA U Pa3BUTHS.
2) XUMUYECKHE COETMHEHMSI, KOTOPBIE BBIICISIFOTCS B MAaKPOKO-
JMYECTBAX B OAHOMN YacTH PacTeHHMS, TPAHCTIOPTHPYIOTCA B APY- o
THe Er0 4acTH, I/Ie IPOSBIIAIOT PEryTUPYIOliee IHCTBHE HA TIPO- | e 4 | 1 604
LIECCBI POCTa U Pa3BUTHSI. Y904

3) XUMHYECKHE COETUHEHMSI, KOTOPBIE MOTPEOIIAIOTCS] B MUKPO-
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51 | HuTOmIa3MoOH — 3TO: N lonk-1
1) MHTOXOHIPUATIEHBIA TEHOM LUTOILIA3MBI. OIIK-1 | UJ120nk-1
2) MUTOXOH/IpHAJIbHBIN U XJIOPOIUIACTHBIA F€HOMBI LIUTOIIIA3MBI. N3 0nk-1
3) XJIOpOIUIACTHBIN F€HOM LIUTOIMJIA3MBI. OI1K-4 U/30nk-4
4) reHOM IUTOILIa3MBbl. ggfom@l
52 | Hmopux — 370:
1) IpoAYKT CIUSIHUS KIIETOK W/Tlonk-1
2) NpORYKT CIMUSHUSA KIETOK, KOI/1a THOpU HacleayeT Aapo Of- OIK-1 | W20nk-1
HOTO POJIUTEIS, & IUTOIIA3MOH — JIMOO IPYTOro POIUTENS, JINOO U301
000UX POIUTEIICH.
3) IPOAYKT CIMSIHUSI KJIIETOK, KOTJIa THOpU[ HacIeayeT siapa 000- NJ130rK-4
UX POJUTENCH OIIK-4 | U160rK-4
4) NpOYKT CIUSHUS KJIETOK, [TOJIyYEHHBINH ITPU THOpUIN3aLUN N J190rmk-4
53 | llTamm — 3710 :
1) COBOKYMHOCTh pacTeHH, UMEIOIINX O0IIee MPOUCXOKIACHUE U Ul omx1
XapaKTepU3YIOIUXCs OJIMHAKOBBIMH YCTOMUMBBIMU IPU3HAKAM OIK-1 | U 20mk1
2) COBOKYITHOCTh OAaKTEepPHAIBHBIX KIJIETOK, BHPYCOB, KIIETOYHBIX U Bonk-1
JMHUHN )KUBOTHBIX WJIM PACTEHUH, UMEIOIIUX 0011ee pouc-
XOX/ICHUE U XapaKTEPU3YIOIUXCsl OJJUHAKOBBIMH YCTOMYNBBIMU
IpU3HAKAMU U30r1k4
3) COBOKYIHOCTb OaKTEPHAJILHBIX KIECTOK, MM PACTEHUH, UMEIO- | O[IK-4 | U J6011K4
IIMX 001Iee MPOUCXOXKICHNUE U XapaKTEePU3YIOIIUXCSI OIMHAKO- U901k
BBIMU YCTOWYMBBIMU NPU3HAKAMHU
IOMOPHOKYJIbTYPa — ITO: W1ork-1
54 | 1) KynbTypa U30IMPOBAHHBIX 3aPOABIIIEH OIIK-1 | U120mxk-1
2) KyJIbTypa U30JIMPOBAHHBIX SH/I0CIIEPMOB N 130mxk-1
3) KyJIbTypa U30JIMPOBAHHBIX CEMANOYEK W B30mc4
4) BBIpALMBAHUE IBUIBLBI HA HCKYCCTBEHHON IUTATEIBHOM CPENC | O[IK-4 | U iy
NJ190rmk-4
55 | Dkcmpeccusi TeHOB — 3TO:
1) mpotiecc, B pe3yabTaTe KOTOPOTro 3aKOAUPOBAHHAS B T€HE UH- N1 onxk-1
dopmanus 6yner nepenucana Ha M—PHK u TpancnupoBana Ha OIIK-1 | U120mK-1
0enoK N 30mk-1
2) mpotecc, B pe3yibTaTe KOTOPOro 3aKOJUPOBAHHAs B I'eHE UH-
dbopmarus Oyaet nepenrcana Ha M—PHK
3) npotiecc, B pe3yibTaTe KOTOPOTo 3aKOAUPOBAHHAS B SJIpe U30rk-4
KJIETKH nHpopmManus Oyzer nepenrcana Ha M—PHK u tpancmupo- | OITK-4 | 160mk-4
BaHa Ha 0eJIoK U190rmk-4
4) mporiecc, B pe3yabTaTe KOTOPOTO 3aKOIMPOBAHHAS B XPOMOCO-
56 | Bo3HUKHOBEeHHME FTeHOMMKHU KAaK HAYYHOIl TUCHUTIJIMHBI CTAJI0 U onk-1
BO3MOKHBIM IOCJIe: OIIK-1 | U120mk-1
1) ycranonenus ctpykrypsl JJHK; U30mk1
2) co37jaHus KOHLIETIIIUH I'eHa;
3) muddepeHnmaH PETyISITOPHBIX M CTPYKTYPHBIX Y4aCTKOB W/130rk-4
reHa; OIIK-4 | U60rk-4
4) MOJTHOTO CEKBEHMPOBAHKS TEHOMA Y Psijia OPraHU3MOB. WN190orik-4
57 | CyuecTBeHHOCTh I'eHA Y NAaTOT€HHOT0 OPraHu3Ma - Koaupye- N 1omk-1
Mblif TeHOM MPOAYKT HE00X0AMM: OIIK-1 N20rmk-1

Yxrea
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1) nanis pa3MHOMKEHUSI KIETKU;

2) 114 IOIEPKAHUS JKU3HEIEATEIBHOCTH; W/ 3omk-4
3) JUI MHBA3KU B TKAHW, OIIK-4 | U]T6omk-4
4) 11 MHAKTUBALMK aHTUMUKPOOHOIO BELIECTBA. o4
58 | Jlaist moJiydeHHs MPOTOILIACTOB U3 KJIETOK IPHOOB MCIOJIb3Y- N 1onk-1
ercsi: OINK-1 N20mnk-1
1) nmu3orum I
2) TpUIICUH U 3ork-4
3) «ymUTOYHBIN (PepMeHT» OIIK-4 | M]160mKk-4
4) nericuH U Oork-4
59 | Jlnst momy4deHUs MPOTOIIACTOB U3 OaKTEPHATBHBIX KIETOK HC-
HOJIB3YETCS: W 1orx-1
1) mu3omum OIIK-1 | U120mxk-1
2) «yJTUTOYHBIH (hepMEHT M]3 0mk-1
3) Tpuricux
4) naravH B0k
OIIK-4 | U160rmk-4
NJ190rmk-4
60 | O0bequHEeHHEe reHOMOB KJIETOK Pa3HBIX BHIOB U POJIOB B0O3- WJ1omnx-1
MOKHO IIPH COMATHYECKOI THOpUAN3aIum: OIIK-1 | U120mxk-1
1) TONBKO B MPUPOIHBIX YCIOBUSX; N/130nk-1
2) TOJTBKO B ICKYCCTBEHHBIX YCIIOBUSX; WB3omk4
3) B IPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUSIX OIK-4 | Ul6ork-4
NJ190rmk-4
61 | IlpeumyLIeCTBAMHU FeHHO-UHKEHEPHOTO UHCYJIMHA SIBJISIFOTCS: N 1onk-1
1) BBICOKAst aKTUBHOCTB; OIIK-1 | U120mk-1
2) MEHbIIIas AJIEPTeHHOCTb; N30k
3) MeHbIIIast TOKCHYHOCTH; N1 30nk-4
4) Gospiast CTaOUIBLHOCTD. OIIK-4 | U160rmk-4
NJ190rmk-4
62 | IpenmyLIecTBA MOJy4eHUs BUAOCTEUPHUYUECKHX IJIsT Ye0- N1 onxk-1
BeKa 0eJIKOB MyTeM MHUKPOOHOJIOTHYECKOI0 CHHTEe3a: OIK-1 | MJ120mk1
1) nmpocroTa 00opyaOBaHUS; MM are
2) P5KOHOMUYHOCTB; N3 ork-4
3) oTCyTCTBHE AEUIUTHOTO CHIPhS; OIIK-4 | U]16orik-4
4) CHATHE PTHYECKUX TPOOIIEM. U904
63 | PaspadoTaHHasi TEXHOJIOTHSI MOJy4eHHs] PEKOMOMHAHTHOTO OIIK-1 N 1onk-1
JPUTPOIOITHHA OCHOBAHA HA DKCIIPECCUM I'eHa: N20mk-1
1) B knmeTkax GaxkTepHii;
2) B KJIETKaX JIPO}OKEH W13 ork-4
3) B KIIeTKaxX pacTeHHIA; OIIK-4 | U160rmk-4
4) B KyJIbTyp€ )KUBOTHBIX KJIETOK. W190orik-4
64 | Ilpu oreHKe KauecTBa TeHHO-UH)XEHEPHOTO UHCYIIMHA TpeOyeTcs N 1omk-1
YAEIATh OCOOCHHO 0OJIbIlIee BHUMAHUE TECTY Ha! OIIK-1 N120nk-1
1) crepmiibHOCTS; e
2) TOKCUYHOCTB; U130mk-4
3) alepreHHoCTh; OIIK-4 | U160nk-4

4) MUPOTEHHOCTb.

N 190rk-4
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65 | CurHajbHasi TPAHCAYKIIUSI: N 1omnk-1
1) nepenaua cursaia oT KJIETOYHON MEMOpPaHbBI HA TCHOM; OIIK-1 | U120mk1
2) “HALHALKS OCJIKOBOIO CHHTE3a; MR Armnr 4
3) NOCTrpaHCIsALIUMOHHBIE U3MEHEHNUS OelIKa; U1 30mK-4
4) BbIIETICHUE TUTUYECKUX (DEPMECHTOB. OIIK-4 | U60rmK-4
N 190rik-4
66 | Tpancdepasbl oCyIECTBJISIOT: W 1orx-1
1) karanu3 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA; OIK-1 N120nk-1
2) nepeHoc (PyHKIIMOHAIBHBIX TPYII Ha MOJICKYJTY BOJIBI; o
3) Karanu3 peakiuii MPUCOSTUHECHHUS 110 TBOWHBIM CBS3SIM; W B0rk-4
4) kaTan3 peakui mepeHoca PyHKIMOHAIBHBIX TPYIIT HA CYyO- OTK-4 | Ull6omica
CTpar. U9r1ic-4
67 | MumeHbI0 111 GU3MYECKUX M XUMUYECKHX MYTareHoB B U 1omk1
KJIeTKe 0M000beKTOB SIBJISIIOTCS: OIIK-1 | U/120mk-1
1) THK; N 30mk-1
2) JIHK-monmumepa3sa;
3) PHK-nonumepasa; W/ 30mk-4
4) pubocoma; OIIK-4 | U16om-4
NJ190rmk-4
68 | [NousiTHe «JIMIKHE KOHULD MPUMEHHUTEIbHO K TeHeTHYECKOM N1 onk-1
HHKeHEPHH OTPaKaeT: OIK-1 | P20
1) xomMIIIEMEHTapHOCTh HYKJICOTUIHBIX TOCIIE10BATEILHOCTEM; TAH R e s
2) B3aUMOJICHCTBHE HYKIEMHOBBIX KUCIIOT U THCTOHOB;
3) pearupoBanue aApyr ¢ apyrom SH-rpymm ¢ o6pazoBaHueM - W/ 30mk-4
Cynb(UIHBIX CBSI3EH; OIK-4 | M/l6onk-4
4) ruipooOHOE B3aUMOIENCTBHE JIUITHIOB. N/00mk-4
69 | @epmeHT JIMTa3a NCMOJIL3YeTCSl B TeHeTHYeCKOil NHIKeHEePHH
MOCKOJIBKY: U lomk1
1) ckperuisieT BEKTOp ¢ 000I0UYKON KIETKH XO035IMHA; OIIK-1 | W120mk-1
2) KaTamu3upyeT BKIIOYCHNE BEKTOPA B XpPOMOCOMY KJIIETOK XO- NB30mk-1
35IMHA;
3) KaTamu3upyeT KOBAICHTHOE CBSI3bIBAHUE YTIICBOIHO-
docdopnoii ienu JJHK rena ¢ IHK BekTopa;
4) KaTaNIu3upyeT 3aMbIKAaHHUE TETITHHBIX MOCTUKOB B TICTITHI0- W A30mk-4
[JIMKaHE KJIETOYHON CTEHKH. OIIK-4 | M/16ork-4
N J190rik-4
70 | BHOTEXHOJIOTY «TeH-MapKep» Heo0X0uM: W okt
a) JUTsI TIOBBIIICHUSI aKTUBHOCTH PEKOMOMHAHTA; OMK-1 | W20k
0) s 00pa3oBaHUS KOMIIETEHTHBIX KJIETOK XO35MHA; e
B) 17151 MOIU(UKAIIMKA MECTa B3aUMOJICHCTBUS PECTPUKTA3 C CyO-
CTpaToMm;
T) A5 0TOOpa PeKOMOMHAHTOB. U 3orik-4
OIIK-4 | U160mnk-4

NJ190rik-4
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71 | BekTOop Ha OCHOBe IIa3MU/AbI NPEANOYTUTEIbHEH BEKTOpa Ha N lonk-1
ocHoge (parosoii IHK O0sarogaps: OIIK-1 | UJ20mnk-1
1) GosbIIOMY pazMepy; N130mk-1
2) MeHbIIIeH TOKCUYHOCTH;
3) GombIIIel YaCTOTHI BKIIFOUCHUS; N/130mk-4
4) OTCYTCTBUS JTU3UCA KIIETKU XO35HHA. OIIK-4 | N6ork-4
1904
72 | IlpenMyIecTBO PACTHTEIBHOTO CHIPbS, MOJIYy4aeMOr0 NMPH
BbIPAIIMBAHHH KYJILTYP KIETOK Nepell ChIpbeM, HOIyaemMbiM | o o gﬁ;gﬁii
U3 IVIAHTANMOHHBIX HJIH IMKOPACTYIIUX PACTEHMIi:
1) GosbIasi KOHIICHTPAIHS IIEJIEBOTO MPOIYKTA; W]3orc1
2) MEHbIIIasi CTOUMOCTb;
3) CTaHAapTHOCTb;
4) 6onee MpocTOE U3BICUCHHUE IIEJIEBOTO IPOAYKTA. U1B30rik-4
OIIK-4 | U160rmk-4
N 190onk-4
73 | AyKCHHBI — TEPMHH, 0] KOTOPHIM 00beTHHSIOTCS crenudu-
YecKHe CTHMYJISITOPBI POCTAa: W1ormk-1
1) pacTUTENbHBIX TKAHEH OIIK-1 | U120mk-1
2) aKTHHOMHIICTOB; NJ130mk-1
3) )KUBOTHBIX TKaHEH;
4) sybakTepuii. OTIK-4 N/130mk-4
NJ160rm1k-4
74 | Lleap ceKBeHMPOBAHMSA F€eHOMA — YCTAHOBJIEHHE: Tl omk1
1) pazmepoB renoma OIK-1 | Uomk1
2) mocie0BaTeIbHOCTH HYKJIEOTH I0B W Bomk-1
3) conepxkanust A-T r) cootHomenus A-T/I'L] map HyKJI€OTHIOB
4) uzmMeHeHus Metabonusma
M]3 0rmk-4
OIIK-4 | U160rik-4
N190rik-4
75 | BHOTeXHOJIOTHSA — ITO... W ot
1) uzyuenue OMOIOrMUECKON AKTUBHOCTH JIEKAPCTBEHHOT'O pacTH- OIK-1 | M0
TEJIBHOTO CBHIPbs
2) WCTIONIb30BaHKE KYJIbTYpP KJIETOK, OaKTepHii, ’KUBOTHBIX, pac- /301
TEHHH, 00eCTIeYNBAIOIINX CUHTE3 CHEIM(PUUECKIX BEILECTB
3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (hOPM TpErnapaToB C I0-
MOIIIBIO JKUBBIX CHCTEM § WB0rk-4
4) n3ydeHue 3aBUCUMOCTH «CTPYKTypa-3¢p¢deKT» B 1eHCTBUU Jie- OIK-4 | W/T60om.4
KapCTBEHHBIX CPEJICTB W90rk-4
1) CHHTE3 HOBBIX JICKQPCTBEHHBIX NIPEMapaToOB U U3yYCHHE X
CBONCTB
76 | IlocienoBaTEJBLHOCTDb CTAAUIl OHOTEXHOJOTHYECKOTO MPoIec-
ca: W1ork-1
1) 06paboTKa LeIeBoro mpoayKTa, 0opadorka ceipbs, hepmenra- | OIK-1 | M12omk-1
s 1 GMoTpaHchopmanus N130mk-1
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2) 6uotpanchopmanus, pepMeHTanus, 00padboTKa ChIPhs U Leje-

BOT'O MPOJAYKTA U Bonk-4
3) ucxoanas 00paboTKa chipbs, hepMeHTanus, onorpanchopma- OIIK-4 | UJ160rmk-4
s, KOHeYHasi 00paboTKa 11eJIeBOro MPOayKTa U90mk-4
77 | B OMOTEXHOJIOTHH TOHSITHIO «0M000HEKT» COOTBETCTBYET CJie-
AyHoLIee onpeesieHue: N 1onk-1
1) opranusm, Ha KOTOPOM UCHBITHIBAIOT HOBbIE BAB OIIK-1 | U120mk-1
2) OpraHu3Mbl, BHI3BIBAIOIINE MUKPOOHYIO KOHTAMUHAIIHIO TEX- N130mxk-1
HOJIOTUYECKOT0 000PYA0BaHUS
3) depMeHT, UCTIONb3YEMBIH /1715l TEHHO-MHKEHEPHBIX MPOIIECCOB
4) opranusm, npoayuupytomuii BAB 1) pepMeHT, ncnonb3yemsiii
B JIUEOHBIX LIEJIAX W]3onk-4
OIIK-4 | U160rmk-4
NJ190rmk-4
78 | OTIMYUTEIbHbIE 0COOEHHOCTH MPOKAPHOTHYECKOIH KIETKH: N 1omk-1
1) manslii pazmep OIK-1 | MM20mk1
2) HaJM4He spa N MR arme «
3) HanmM4re CyOKIIETOYHBIX OpTaHesl U130mk-4
4) MHOTOCIIOMHAsI KJIETOUHAsl CTCHKA OIIK-4 | U060rmK-4
NJ190r1x-4
79 | IlpokapuoTHI — 37O ... N 1onk-1
1) xpynHBI€ 110 pa3Mepy MHOTOKJIETOUHBIE CTPYKTYpPBI, HE CO- OINK-1 N120rmx-1
JieprKalue oprasesl e
2) HeOoMbIIMe KIETKU ¢ nuTorutazmarndeckoit JIHK, xapakrepu-
3YIOLIUECS OTCYTCTBUEM OPTaHEII N 30mnk-4
3) HeOOoIbIIIHE KIIETKH, OKPYKEHHBIC pUTHIHON KileTouHOoU cTeH- | OIIK-4 | U160mk-4
KO, XapaKkTepu3yromuecs: OTCYTCTBUEM OpraHelll U HaInIHeM NJ190rk-4
JHK B nuromnazme
I'eHHAs1 MHIKEHEPHUS — ITO ...: N 1omnk-1
OIIK-1 | U120mxk-1
1) meTon, OCHOBaHHBII Ha BbIIETICHUH U KYJIbTUBUPOBAHUY TKa- WN30mxk-1
HEH U KJIETOK BBICHIMX OPraHU3MOB
2) u3MeHenue nepBuuHoi cTpykTypbl JJHK B KOHKpeTHOM ydact- OIK-4 N/130mk-4
80 | ke, 4TO, B KOHEYHOM CU€Te, IPUBOJUT K U3MEHEHUIO (PEHOTHIIA N160nk.4
OMOJOTrHYEeCKOro 00BEKTa, UCIOIb3YEMOT0 B OMOTEXHOJIOTHYE-
CKHX MpoLeccax N130mk-4
3) MeTo[ co3/1aHus peKOMOMHAHTHBIX uin rudpuansix JHK OIIK-4 | U 60mk-4
NJ190rik-4
81 | lna3muaa — 370 ...:
1) ompeneneHHbBIN ITaMM KUAIIEYHOUN MATOUKH, UCTIONB3YEMBbIN N 1omnk-1
JU1s1 OMOTEXHOJIOTHYECKUX IIeJIel OIIK-1 | U20mk-1
2) xonb1ieoOpazHas mosiekyny JIHK - BHEeXpOMOCOMHBIN 3JIEMEHT N130mxk-1
TreHEeTUYECKON nHpOopMaIuu
3) yuacrok nenu PHK, Hecyiuii nHGOPMAIHUIO 0 CTPYKTYpE TeHa W/ B3oric-4
I) BUPYC, Pa3MHOKAIOLIMICS B IIUTOIJIa3Me MUKPOOHOM KIETKH OIIK-4 gﬁgom{"‘
OIIK-4

4)THK B knetku 6akrepuii
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82 | OT6op TpancGOPMHUPOBAHHBIX KJIETOK, COEP/KAMMMX PEKOM- WU lomc1
onnantHyo JHK (rudpuanyro miasmuay) NPOBOLLSIT: OIIK-1 | U120mk-1
1) TectupoBaHKHEM Ha PE3UCTEHTHOCTD K PA3IMYHOI TeMIiepatrype WJB0mk-1
2) TECTUPOBAHHUEM Ha PE3UCTEHTHOCTH K OMPEICICHHBIM aHTH-
OnoTHUKaM
3) 0 CIOCOOHOCTH OKPAIIMBATHCA FeMATOKCHIHHOM U/30nk-4
4) mo MopdoJIOTUUECKUM MPHU3HAKAM JT) TI0 CKOPOCTH POCTa U OIIK-4 | N6ork-4
Pa3MHOXKCHUS U904
83 | OTinunTeIbHbIE 0COOEHHOCTH IYKAPHOTHYECKOH KJIETKH: Nlonk-1
1) GombI10ii pazmep OIIK-1 | M120mk-1
2) OTCYTCTBHE siApa 18] RYNEIE
3) puruaHas KIeTouHas CTEHKa N/130rK-4
4) oTCyTCTBHE CYOKJIETOYHBIX OpraHesL OIIK-4 | U]160rik-4
NJ190rmk-4
84 | DykapHOTBI — 3TO ... W1ornk-1
1) kpynHBIE 110 pa3Mepy MHOTOKJIETOYHBIE CTPYKTYPBI, COJEpKa- OIIK-1 | U20mk-1
e opraseuisl 1 xpomocoMuyro JTHK W13 0mk-1
2) nebonpiue kneTku ¢ xpomocomuoit JIHK, xapakrepusyromu-
€Csl OTCYTCTBHEM OpTaHeIlT
3) HeOoMbIINeE KIETKH, OKPYKEHHbIE PUTHIHOM KJIETOUHOM CTeH- W/B30onk-4
KOH, XapaKTepU3YIOLIUeCs] OTCYTCTBUEM OpPTraHesUl U HAIUYUEM OIK-4 | W/16onk-4
xpomocoMHoi JTHK W ]onk-4
4) HebombIINE KIETKU, OKPYKEHHbIE MeMOpaHoi u3 ¢ocdomnu-
85 | Saccharomyces cerevisiae —
1) npoxapuoTtudeckuii ananor E.coli, apnsromuiics MoIenbio s W1 lonk1
U3yYCHHS KJIIETOK YEJTOBEeKa OIK-1 | N20mk1
2) sykapuotuueckuit ananor E.coli, sBastomuiicss MOAENbIO s N3omk-1
U3yUYEHHsSI KIIETOK YeJIOBeKa
N30rk-4
OIIK-4 | U160rik-4
NJ190r1k-4
86 | Myrauum — 3710 ...:
1) MeTo/1, OCHOBaHHBIH Ha BBIJICIICHUH U KyJIbTHBHPOBAHNY TKa-
HEH U KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPraHU3MOB U onkc1
2) n3meHeHue nepBuuHOi cTpykTypel JJHK B KOHKpeTHOM ee | OIIK-1 | U T20ri-1
y4acTKe, 4TO, B KOHEYHOM cYeTe, NPUBOJUT K H3MEHEHHUIO U30mk1
¢deHoTuna  OUOJOTMYECKOTO  OOBEKTa, HCIOJIb3yeMOro B
OMOTEXHOJIOTMYECKHX Mpolieccax
3) MeToJ1 co3/1aHus PeKOMOWHAHTHBIX Wi THOpUIHBIX JTHK
W/130rk-4
OIIK-4 | U160rmK-4

NJ190rik-4
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87 | KiierouHasi MH;KeHEPHsI — ITO ...: W1 omnx-1
1) meTon, OCHOBaHHBII Ha BbIICTICHUH U KYJIbTUBUPOBAHUU TKa- OIIK-1 | U120mxk-1
HEW U KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPraHU3MOB W13 0mnxk-1
2) n3meHeHue nepBuyHOu cTpykTyphl JIHK B KOHKpeTHOM ee
y4acTKe, 4TO, B KOHEUHOM CUeTe, TPUBOAUT K U3MEHEHUIO (DeHO-
THTIa OUOJIOTMYECKOTO 00BEKTA, UCIIOIB3YEMOT0 B OMOTEXHOJIO- N130rmk-4
TMYECKHX IIpoLeccax OIIK-4 | U60rk-4
3) MeTo/ co3MaHus peKOMOMHAHTHBIX WK ruopuanbix JJHK N 190r1k-4
88 | Ilpomecc H3roTOBJIEHHA reHHO-HHKEHEPHBIX MPENnapaToB
BKJIIOYAET:
1) xonupoBaHue reHa YyenoBeKa, OTBETCTBEHHOT'O 32 CHHTE3 HEO0O- U lonk1
OIIK-1 | U20mx-1
XOJJIMOTO TIPOYKTa M Bormc1
2) Mou(UKAIMIO TEeHETHYECKOTo anmnaparta 00JIbHOTO AJis YBElU-
YeHHs1 OMOCHHTE3a HEOOXOIUMBIX MTPOIYKTOB
3) BHeIpeHne MUKpOOHOM KieTKu ¢ pekomOnHanTHOM /[JHK B
OpraHu3M YeJOBeKa
4) KynbTUBHUPOBAHUE U BBIACIICHUE MUKPOOHBIX KJIETOK C PEKOM- N 130mk-4
ounantHeiMu JTHK OlIK-4 | M]l6ork-4
1) BHEJIPEHHE YEIIOBEYECKOTO I'eHa B IJIa3MUy MUKPOOHOM KIleT- ]0rik-4
KH
89 | TpedoBanus k BekTopam JHK:
1) orcyTcTBHE caliTa peCTPUKIINH, B KOTOPBII OCYIIIECTBICHA W ot
BCTaBKA OTTK-1 | M0k
2) GobLION pa3Mep "
H3ork-1
3) BUpoCTIeNM(UIHOCTD
4) Hanuuue CeNeKTUBHBIX TeHETUYECKUX MAPKEPOB ISl UJICHTHU-
(GUKAUY PEIUITMEHTHBIX KJIETOK, HECYIINX PEKOMOWHAHTHYIO
JTHK N30rk-4
OIIK-4 | U160rik-4
N190rik-4
90 | CriocoObI BBeIeHHsI KJIOHHPOBAHHBIX T€HOB B COMATHYECKHE N1 onxk-1
KJIeTKH: OIIK-1 | U/120mk-1
1) MuUKpoUHBEKIIMH NJ130mk-1
2) C TOMOIIBI0 XUMUYECKHX PeareHTOB, M3MEHSFOIIUX MTPOHHIIA-
€MOCTh MEMOpaH UJBork-4
3) C MOMOMIBIO JTUTIOCOM, TEHEH» IPUTPOIIUTOB OIIK-4 | UJ160rmk-4
4) sKcTpakopHopaibHON 00paboTKOM XpOMOCOM OaKTepraIbHON U 90mk-4
KIICTKH
91 | IlpeumyuecTBa OMOTEXHOJIOTHYECKOTO MIPOU3BOCTBA Opra-
HUYECKHUX NMPOAYKTOB Nepe] XMMUYeCKMMHU MeTOAaMU CHHTe- W]Tlonk-1
3a: OIIK-1 | U120mk-1
1) cunTe3 1eneBoro NPoayKTa B BUAE CIOKHOM cMecH N3omk-1
2) HeCTIeIM(PHUIHOCTh
3) HE3HAYUTENBHBIN BBIXOJ IIETIEBOTO MPOIYKTA WB0rk-4
4) BO3MOXKHOCTb TTOJTYYCHUST YUCTHIX N30MEPOB OIK-4 | W/T60om.4

NJ190rik-4
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92 | IlpupoaHbie CHIBOPOTKH BHOCSAT B MUTATeJbHbIE CPEABI C Ie-
JBIO: W1ork-1
1) nonnep>kaHusi OCMOTUYECKOTO JABJICHUS B KIETKE OIIK-1 | U120mk-1
2) MpeJOXpaHEHHsI KJICTOK OT MOBPEIKICHHSI W13 0mk-1
3) yCHIIEHUS SHEPTreTUYECKHUX MPOIIECCOB B KIIETKE
M]3 0mk-4
OIIK-4 W60
1904
93 | llesab cTepUIM3aNHN TEXHOJIOTHYECKOT0 BO3AyXAa: W ot
1) pa3pyuienue GaKTepUANbHBIX CIIOP OITK-1 | WI20mx.
2) crabuin3anys KaueCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa " 3OHK :
3) obecrieyeHre NbIXaHUsI MUKPOOPTaHU3MOB-O0HO000OBEKTOB Aomcs
M]3 0mk-4
OIIK-4 | U160mKk-4
NJ190rmk-4
94 | lo xapakTepy KyJbTHBHPOBAHUSI MPOAYIIeHTA ONOCHHTETH- N 1onk-1
YeCKHMi mpouecc noapasaeyasior Ha: OIIK-1 | U20mk-1
1) nepuoAMYECKHiA, TTOITYIIEPUOTUICCKUH, HEPEPBIBHBIN, OThEM- NJ30mk-1
HO-JI0JIMBHOMN
2) IOBEpXHOCTHBIN U TTTyOUHHBIN U30mxk-4
OIIK-4 | U160mKk-4
NJ190rmk-4
95 | Ha ckopocTh pa3MHOKeHHSI MHKPOOPTaHN3MOB-0M000HeKTOB T
B 00JIbIIIEel CTeNeHU BIIUsIET: Alorcs
1) remniepaTypa KyJabTypaJbHON CpPEIbI OIK-1 | M/R20mk-1
N1 30nk-1
2) cTerneHb adpalui Cpeibl
3) KOHILIEHTpaLUs JUMUTUPYIOIIEro cyocTpara
4) pH cpenpl
M]3 0mk-4
OIIK-4 | U/160rmk-4
NJ190rmk-4
96 | BropuuHble MeTa00JIUTHI CHHTE3HPYIOTCSH (B 00JIbIIIEM KOJIH- U onk-1
yecTBe): OIIK-1 | U120mx-1
1) B nar-¢ase; U30mk1
2) B (pa3e yCKOPEHHOTO pOCTa;
3) B norapupmMuyeckoii dase; 1 3onk-4
OIIK-4 | Y/160mk-4
4) B paze 3aMeIICHHOTO POCTA; e
97 | Ilepnoanyeckoe 100aBIeHNe CyOCTPaTAa MPUBOIUT: N 1onk-1
1) x yanuHenuro nar-gasbl OIIK-1 | U120mk-1
2) K YAJIMHEHUIO (Da3bl OTMHpaHUS N30rmxk-1
3) K YKOpOUYeHHIO (a3bl OTMUPAHUS N130mK-4
4) K yITUHEHUIO YKCTIOHEHITUATBHOHN (ha3bl OIIK-4 | U]160mK-4
N190rik-4
98 | Ilesab cTepuan3aluM MUTATEIbHBIX CPe: N 1onk-1
1) pa3pyuienue GakTepUaNbHbBIX CIOP OIIK-1 NJ120mnk-1

IXTID
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2) crabuau3ays KaueCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa N130rmxk-4
3) obecrieueHHEe IbIXaHUsI MUKPOOPTaHU3MOB-0MO00BEKTOB OIIK-4 N 160mk-4
99 | Cnoco0bl cTepuan3anu GUIbTPOB, IPUMEHAEMbBIX s N1omk-1
OYHCTKH TEXHOJOrHYeCKOro BO3IyXa: OIIK-1 | U20mk-1
1) narpeBanue MN13anx.1
2) 00paboTKa TOpsTYUM TapoOM N 130rk-4
3) paguaus B MaJbIX J03aX OIIK-4 | U60rmKk-4
N J190rik-4
100 | ITuTaTenbHBIE CPeabI CTEPHINYIOT: N 1omk1
1) HachIllleHHBIM TTAPOM OIIK-1 | U120mk-1
2) obiyueHreM N1 30mk-1
3) paznaluei B MabIx 103ax W Bommce
4) 00pabOTKON aHTUCETITUKAMH OIK-4 | Wl6omi.a
N 190rik-4
5.3.2.2. Bonipochl 1Jis1 YCTHOIO OIpoca
Ne Copnepxanue Kommne- NAK
TEeHIUsl
W1onk-1
OIIK-1 NJ120mk-1
. W/130mk-1
1 | TpebGoBaHus K MUTATEILHOMN Cpelie B ommca
OIIK-4 WJ160mx-4
N190rmk-4
N 1onk-1
OIlK-1 NJ120mk-1
2 MonekynsipHass OHUOJNOTMsI Kak OCHOBa N 30mk-1
T€HHOW MHXKEHEpUU N/ 3onk-4
OIlK-4 N 160rmk-4
N 190r1k-4
N 1omnk-1
OIlK-1 N20mk-1
3 | OcoOEHHOCTH TPAHCKPUIMIINH Y SYKapHOT M/3omc1
N130rmxk-4
OIlK-4 N 160r1k-4
MJ190rk-4
N 1onk-1
OIlK-1 N20mk-1
4 HUcnonp3oBanme  MeTOmOB In Vitro B 13 0mnxk-1
CENIbCKOXO03SUCTBEHHOW OMOTEXHOJIOTHH. N1 30nk-4
OIlK-4 N 160r1k-4
N 190r1k-4
W Torx-1
OIlK-1 N20mk-1
5 Jloka3aTrenbCTBO TOTUIIOTEHTHOCTH OT- N 130mk-1
JIENTbHBIX N30JIMPOBAHHBIX KJIETOK. NJ30rk-4
OIIK-4 NJ160mK-4
N 190mk-4
6 | TpeboBanus, mpeabsBIsieMble  TpU OIIK-1 W1 1omk-1
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MpOBEICHUH paboT in Vitro.

N120nk-1
N 30mnk-1

OIIK-4

M]3 0mk-4
NJ160r11K-4
1904

TpeboBanuss k 000pyIOBaHHIO J1abopa-
TOPHI 10 OMOTEXHOJIOTHH PaCTEHHI

OIIK-1

N 1omnk-1
N120nk-1
N 30mnk-1

OIIK-4

M]3 0mk-4
NJ160r11K-4
1904

"Crapast 1 HOBas1" OMOTEXHOJIOTHS.

OIIK-1

N lonk-1
N20mk-1
N1 30onk-1

OIIK-4

NJ130rk-4
NJ160rmk-4
N 190rk-4

buorexnonorus u obnactu ee mpuMeHe-
HUSL

OIIK-1

N 1onk-1
N20mnk-1
N1 30onk-1

OIIK-4

NJ130rk-4
NJ160rmk-4
N 190rk-4

10

CenbCKOXO03IUCTBEHHAA OMOTEXHOJIOTHS

OIIK-1

N 1omnk-1
N20mnk-1
N1 30onk-1

OIIK-4

N30rk-4
NJ160rm1k-4
N 190r1k-4

11

KynpTypa KIIETOUHBIX CyCIIEH3UM.

OIIK-1

N 1omnk-1
N20mnk-1
N1 30onk-1

OIIK-4

N3 0mk-4
N 160r1K-4
N190rmk-4

12

@OUTOrOpMOHBI B TEXHOJIOTHH in Vitro.

OIlK-1

N 1omnk-1
N20mnk-1
W13 0mx-1

OIIK-4

NJ130rk-4
N160rk-4
N J190rik-4

13

TOTUTIOTEHTHOCTh PACTUTEIBHOM KIIETKH
KaK OCHOBA MeTOJa KyJIbTUBHPOBAHUS in
vitro.

OIlK-1

N 1omnk-1
N20mnk-1
W13 0mx-1

OIIK-4

NJ130rk-4
N160rk-4
N 190r1ik-4

14

Perenepariust pacTeHuii B TEXHOJIOTHH N
vitro

OIIK-1

N lonk-1
N20mnk-1
N1 30onk-1

OIIK-4

N 30rk-4
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NJ160r1k-4
N 190rik-4

15

Opranuzaiys paboT MO BBIPAIIUBAHUIO
pacTeHu in vitro.

OIIK-1

N lonk-1
N20mnk-1
N1 30onk-1

OIIK-4

NJ130rk-4
NJ160r1k-4
N 190rik-4

16

MeToapl CTEpUIIN3AIMN TTPU POBEACHUH
pabor in vitro

OIIK-1

N lonk-1
N20mnk-1
N1 30onk-1

OIIK-4

M]3 0mk-4
N J160r1K-4
N 190mk-4

17

Oco0OeHHOCTH pereHepanuy PacTeHUi B
KyJIBTYype in Vitro.

OIlK-1

N 1omnk-1
N 120nk-1
N ]30mnk-1

OIIK-4

M]3 0mk-4
N J160r1K-4
N 190mk-4

18

Coznmanne pexkomOunantHeix JIHK wu
"On0IMoTEK" TeHOB.

OIlK-1

N 1omnk-1
N 120nk-1
N ]30mk-1

OIIK-4

N3 0mk-4
N J160r1K-4
N190rmk-4

19

MeTtonsl in vitro JJis 03J0pPOBIIEHUS pac-
TEHUIA.

OIlK-1

N 1omnk-1
N120nk-1
N]130mnk-1

OIIK-4

N3 0mk-4
N 160r1K-4
N190rmk-4

20

COSI(E[HI/IC TPAHCT'CHHBIX paCTCHHf/'I.

OIIK-1

N 1omnk-1
N20mnk-1
N1 30onk-1

OIIK-4

N130rmxk-4
NJ160r11K-4
N 190r1k-4

21

[Ipo6eMbl NCIIONIB30BaHUS TPAHCTEHHBIX
pacTeHui.

OIIK-1

N 1onk-1
N120mnk-1
N]30mnk-1

OIIK-4

N130rmxk-4
NJ160r11K-4
N 190r1k-4

22

BekTopbl B reHHON UH)XKEHEPUU

OIIK-1

N 1onk-1
N120mnk-1
N]130mk-1

OIIK-4

N30rk-4
NJ160r11K-4
N 190mk-4

23

MexaHu3M 00paTHOM TPaHCKPHUITIIHH

OIIK-1

N 1omnk-1
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N120nk-1
N 30mnk-1

OIIK-4

M]3 0mk-4
NJ160r11K-4
1904

24

Tpancdopmanust y pacTreHuit

OIIK-1

N 1omnk-1
N120nk-1
N 30mnk-1

OIIK-4

M]3 0mk-4
NJ160r11K-4
1904

25

9KCHpeCCI/I$I T'CHOB.

OIIK-1

N lonk-1
N20mk-1
N1 30onk-1

OIIK-4

NJ130rk-4
NJ160rmk-4
N 190rk-4

26

Brigenenue u KJIOHUPOBAHUC I'CHOB.

OIIK-1

N 1onk-1
N20mnk-1
N1 30onk-1

OIIK-4

NJ130rk-4
NJ160rmk-4
N 190rk-4

27

Perenepanust pacTeHUN U3 MEPUCTEM.

OIIK-1

N 1omnk-1
N20mnk-1
N1 30onk-1

OIIK-4

N30rk-4
NJ160rm1k-4
N 190r1k-4

28

WHaykius cToja0HO- U Ki1yOHeoOpa3oBa-
HUS y KapTodens in vitro.

OIIK-1

N 1omnk-1
N20mnk-1
N1 30onk-1

OIIK-4

N3 0mk-4
N 160r1K-4
N190rmk-4

29

OCHOBHBIE ATambl TEXHOJIOTHH O3]I0POB-
JIEHHOTO KapTodens

OIlK-1

N 1omnk-1
N20mnk-1
W13 0mx-1

OIIK-4

NJ130rk-4
N160rk-4
N J190rik-4

30

CocTaB OCHOBHBIX IIUTATCIbHBIX cpea.

OIlK-1

N 1omnk-1
N20mnk-1
W13 0mx-1

OIIK-4

NJ130rk-4
N160rk-4
N 190r1ik-4

31

VCKOpeHHOE Pa3MHOKEHHE 03/I0POBIICH-
HOTO KapTodels.

OIIK-1

N lonk-1
N20mnk-1
N1 30onk-1

OIIK-4

N 30rk-4
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NJ160r1k-4
N 190rik-4

32

«3elieHag» OUOTEHOJIOT UL

OIIK-1

N lonk-1
N20mnk-1
N1 30onk-1

OIIK-4

NJ130rk-4
NJ160r1k-4
N 190rik-4

33

[TpuroroBiieHre MaTOYHBIX PACTBOPOB IO
Mypacure-Ckyry.

OIIK-1

N lonk-1
N20mnk-1
N1 30onk-1

OIIK-4

M]3 0mk-4
N J160r1K-4
N 190mk-4

34

[Tonyyenne MuKpOKIIyOHEH KapTodens
In Vitro ¥ ¥X HUCHOJb30BAHUE B AJIUTHOM
CEMEHOBOJICTBE.

OIlK-1

N 1omnk-1
N 120nk-1
N ]30mnk-1

OIIK-4

M]3 0mk-4
N J160r1K-4
N 190mk-4

35

TexHuMKa BBIWICHCHUSI BEPXYIICYHOU Me-
pucTEeMbI KapTodes.

OIlK-1

N 1omnk-1
N 120nk-1
N ]30mk-1

OIIK-4

N3 0mk-4
N J160r1K-4
N190rmk-4

36

MukpouepeHKOBaHHE PACTEHUI KapTo-
dbens.

OIlK-1

N 1omnk-1
N120nk-1
N]130mnk-1

OIIK-4

N3 0mk-4
N 160r1K-4
N190rmk-4

37

CxeMbl TNPOU3BOJCTBA 03/10POBIEHHOTIO
KapTodes.

OIIK-1

N 1omnk-1
N20mnk-1
N1 30onk-1

OIIK-4

N130rmxk-4
NJ160r11K-4
N 190r1k-4

38

Crepunnzanus npu IpoBeeHUH padboT in
vitro.

OIIK-1

N 1onk-1
N120mnk-1
N]30mnk-1

OIIK-4

N130rmxk-4
NJ160r11K-4
N 190r1k-4

39

OcoOeHHOCTH MPUTOTOBJICHUS MUTATENb-
HBIX CpeZl.

OIIK-1

N 1onk-1
N120mnk-1
N]130mk-1

OIIK-4

N30rk-4
NJ160r11K-4
N 190mk-4

40

MukpodyepeHKOBaHUE Y paCTEHUI

OIIK-1

N 1omnk-1
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N120nk-1
N 30mnk-1

OIIK-4

M]3 0mk-4
NJ160r1Kx-4
1904

5.3.2.3. 3agaum 115 NPOBEPKH YMEHU U HABBIKOB (HE ITPEIYCMOTPCHBI. )

5.3.2.4. Ilepeuenn Tem pedepaToB, KOHTPOJIbHBIX, pacueTHO-TpaduyecKkux pador

(He mpexycMoTpeHbI)

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-TpaguYecKoii) padoThl

(He mpexycMoTpeHbI).

5.4. Cucrema olleHUBAHUA JOCTHKEHHS KOMIIETEHI[M I

5.4.1. OueHka JOCTHKEHHS] KOMIIETEHIIUI B X0/1€ IPOMEKYTOYHOM aTTeCTANNHU

OIIK-1 - cnioco0eH pemiaTh THUNOBBIE 33/J1a4M NPO(ecCHOHAILHONI 1esiTeIbHOCTH HA OcC-
HOBE 3HAHMI OCHOBHBIX 32aKOHOB MAaTeMATHYeCKHMX, €CTECTBEHHOHAYYHBIX M 00Ile-
npogecCHOHANBHBIX JUCHMIJIMH ¢  NpPUMeHeHHeM  HH(OPMANMOHHO-KOMMYHHKA-
IUOHHBIX TEXHOJIOTHIA.

WNunukatopsr noctmxenus kommnerennuu OITK-1

Kon

Copepxanue

Howmepa Bonpocos
K 3a4€Ty

N 1onk-1

3HaeT OCHOBHBIE 3aKOHBI MAaTEMaTHYCCKUX, €CTCCTBC-
HOHAY4YHBIX U O6IlIerO(1)eCCI/IOHaJ'IBHBIX JAUCHUIIINH,
H€06XOI[I/IMBIX JJI1 pCHICHUA TUIIOBBIX 3a/1a4 B o0na-
CTHU arpOHOMHHU

1-20

N120nk-1

YMeeT ucronb3yeT 3HaHUsI OCHOBHBIX 3aKOHOB MaTe-
MaTUYECKUX W €CTECTBEHHBIX HAyK Ui pEeLIEHUs
CTaHJAPTHBIX 3a/7a4 MNpo(eCcCCUOHATBHON esATeTbHO-
CTH

1-20

NJ30mnk-1

Pemaer tunoBele 3a1aun nmpodeccCuOHATBHON JIesATeNb-
HOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX M €CTECTBEHHBIX HayK C NMPUMEHEHHEM HH-
(dbopManOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

1-20

OIIK-4 — cnnocoGeH peaM30BbIBATH COBPEeMEHHbIE TEXHOJIOTHMH U 000CHOBBIBATH
HUX PUMEHEHHE B PO ecCHOHAIBHOM 1eATe1bHOCTH

Nunukatopsr noctmkenns kommnerenimn OITK-4

3HaeT COBPEMEHHbIE TEXHOJIOTHU B IPOPECCHOHATb-
HOM /1eATeIbHOCTH, 3HAET TEXHOJIOTHH BO3ZENbIBAaHUS

N/130onk-4 N 1-20
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp B OTKPBITOM H 3a-
KPBITOM TPYHTE

V6ormics VYwMmeer 065)CHOBI)IBaTI) TMPUMEHEHHE  COBPEMCHHBIX 1-20
TEXHOJIOTHI B MPOQeCCHOHATHHON AESITETbHOCTH

W 90mmcs Peanu3yer coBpeMeHHBIC TEXHOJIOTHH B TPOQECCHO- 1-20

HaJIbHOU JIEITEILHOCTHA

5.4.2. OueHka 10CTHKEHUSI KOMIIETEHIMH B X0/1e TeKYIero KOHTPOJIA
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OIIK-1 - cnoco0en pemiaTh THNOBBIE 3aJa4H NPo¢ecCHOHAIBHON /1esiTeJIbHOCTH Ha OcC-

HOBE 3HAHHUH OCHOBHLIX
npodecCHOHANBbHBIX JAUCHUIIMH €

NPUMEHCHUEM

OHHBIX TEXHOJIOTHIA.

3aKOHOB MATEMATHYECKHX, eCTeCTBEHHOHAYYHBIX M 0O0IIe-
HH(POPMANMOHHO-KOMMYHUKAIH-

WNunukatopsl noctmxenus kommnerenuuu OITK-1

Kon

Coneprkanue

Howmepa Bonpocos
K 3a4€eTy

N 1onk-1

3HaeT OCHOBHEIC 3aKOHBI MaTeMAaTHYCCKUX, €CTCCTBC-
HOHAY4YHbIX U O6H.ICHpO(1)€CCI/IOHaJ'IBHHX JUCHUIIINH,
H€O6XOI[I/IMBIX JJId pCHICHUA TUIIOBBLIX 3a/a4 B o0J1a-
CTH aIrPOHOMHU

1-40

NJ20mnk-1

VYmeer HCIIOJIB3YCT 3HAHMA OCHOBHBIX 3aKOHOB MATcC-
MAaTHYCCKHUX H CCTCCTBCHHBIX HAayK i1 PCIICHUA
CTaHAApTHBIX 3aJdaq HpO(i)eCCHOHaHLHOﬁ ACATCIIbHO-
CTH

1-40

N/30mnk-1

Pemmaer tunoBsie 3a1a4u npoheCCUOHATBHON JIEATENb-
HOCTH Ha OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB Marema-
TUYECKUX U ECTECTBEHHBIX HAYK C NPUMEHEHUEM HH-
(bopMaImOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUI

1-40

OIIK-4 — cnnocoGeH peain30BbIBATH COBPEeMEHHbIE TEXHOJIOIMU U 000CHOBBIBATH UX NPUMe-
HeHHe B NPodeccuoHATbHOM 1eITeIbHOCTH

Nunukatoper noctmkenus kommnereniun OITK-4

3HaeT COBPEMEHHBIE TEXHOJIOTHU B TPOQecCHOHAIb-
HOHM JeATENbHOCTH, 3HAECT TEXHOJIOTUH BO3ZCIIBIBAHUS

N]30mnk-4 N 1-40
CEITbCKOXO3SNUCTBEHHBIX KYJIBTYDP B OTKPHITOM H 3a-
KPBITOM TPYHTE

W16omcs VYMmeer 065)CHOBI>IBaTB MPUMEHEHHE  COBPEMEHHBIX 1-40
TEXHOJIOTUH B MPO(ECCHOHAIBHOW JCITEITbHOCTH

MI90mmcs PeanusyeT coBpeMeHHbBIC TEXHOJOTHH B MpodeccHo- 1-40

HaJIbHOH JIeSATeIbHOCTU

6. YueOHO-MeTOAMUYEeCKOe U HH(OPMAIHOHHOE O0ecliedeHne JUCIMTLTUHbI

6.1. Pexomenayemas aureparypa

Bu HOM
Ne bubnuorpaduueckoe onucanue Tun n3nanns A yaeOHO
JUTEpaTyphl
I'emernka. Ilox pem. A.A. XKyuenko, M.: KomocC,2004,
1 A ped i i ’ Yyebnoe OcuHoBHast
480 c.
CenbCKOXO03SMCTBEHHAS OMOTEXHOJIOTHS | YYECOHUK IS
CTYJICHTOB BY30B, O0YyYarONIUXCS IO C.-X., €CTECTBEHHO-
Hay4. W IEJ. CICHHAIBHOCTSIM W MaruCTepCKHM IIpo-
2 VuebHoe OcHoOBHas
rpammam / B. C. llleBenyxa [u ap.] ; mox pen. B. C. Ille-
Benyxu .— M3a. 2-e, mepepab. u gom. — M. : Beicm.
mk., 2003 .
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2. Kysnenos B. B. MonekymsipHO-reHeTHYeCKHEe 1 OHO-
XUMHAYECKHE METOJIbl B COBPEMEHHON OMOJIOTHUH pacTe-
Hull [DnexTpoHHbI pecypc] / mox pea. Bin.B. Kysnerno-
Ba, B.B. Ky3nenona, I'.A. PomanoBa. — 2-¢ u3a. (911.).
— DnektpoH.TekcToBbie AaH. (1 ¢aitn pdf : 498 c.). —
M. : BUHOM. JlaGopatopus 3nanuii, 2015. — (Meto-
hiS| B Ouosorum). ISBN 978-5-9963-2659
https://www.rfbr.ru/rffi/ru/books/o_1781847#1

Mertoanueckoe

JlonosiHuTEnbHAS

Kusimko H.B. OCcHOBBI CelIbCKOXO3SIICTBEHHON OMOTEX-
HOJIOTUHU: y4e0.1ocobue s CTYyJEeHTOB OYHOW U 3a04-
HOH ¢dopM 0OyueHUs HampaBJIeHUW MOATOTOBKHU
110400.62 Arponomus, 110900.62 TexHosoTHS TIPOU3-
BOJICTBA U TEpepabOTKH CEIbCKOXO3IHCTBEHHON IPO-
TYKIHAM [ DJIEKTPpOHHBINA pecypc] : yaeOHoe mocodoue. —
OnektpoH.naH. — Yccypuiick : [Ipumopckas I'CXA
(ITpumopckast rocy1apCTBEHHAs CETbCKOXO03SMCTBEHHAS
akamemus), 2014. — 111 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=70633

Mertoanyeckoe

JlonosHuTenbHAs

[lenkynoB, Cepreii Hukomaesuu.l enernueckas mHxe-
Hepus

: yueOHOe mocoOue ISl CTYICHTOB BY30B, 00YyJarOIINX-
cs1 mo HampaBieHuto "buosorus" u cnenuanbHOCTIM
"buorexnonorus", "buoxumusa", "I'eneruka", "Mukpo-
ouonorus"/ C. H. lllenkyHoB : y4ueOHOe mocoOue s
CTYJICHTOB BY30B, OOYYalOIIMXCS TIO HaNpaBJICHUIO
"buomoruns" u chnenuampHOCTAM "buorexHomnorms",
"buoxumus", "T'eneruka", "Mukpobuonorus" / C. H.
[lenxyHoB .— 3-€ U31., Uctp. u gom. — HoBocuOupcek :
Cub. yHus. u3g-so, 2008 .— 514 c.

Mertoanueckoe

JlonomauTenbHAas

ArpapHas Hayka

[lepuonnueckoe

~

BecTHUK pOCCHIICKON CEIbCKOXO03SIMICTBEHHON HAYKH

Ilepuonnueckoe

Joctuxenust Hayku U TexHuku AITK

[lepuonnueckoe

buotexnonorus [DnekTpoHHbIl pecypc] : Teoperuue-
CKMM M HayYHO-NPAKTUYECKUU JKypHal.— OJIEKTPOH-
HbII kypHan .— Mocksa : HULI, 2020 .— 3arnaBue c
TUTYJIBHOTO 3KpaHa .— JJIEKTPOHHAs BEPCHs NTEYaTHOU
nyonukanuu .— CBOOOIHBIN H0CTyn U3 cetu HTepHeT
— http://www.genetika.ru/journal/

ITepuonnueckoe

10

OCHOBBI OMOTEXHOJIOTUU: METOIAMYECKUE YKa3aHUS I10
OpraHM3allKi CaMOCTOATEIbHOW paboThl 00yJaroumxcs
no Hanpasieauro 35.03.04 "Arponomus" npoduis Ar-
poHomusi / BopoHeXCcKkHil TOCYapCTBEHHBIN arpapHbIil
yauBepcureT ; [cocT. I'. I'. 'oneBa]— Boponex : Bopo-

HEXCKHI TOCYJIapCTBEHHBI arpapHblil YHHBEPCHUTET,
2020

11

Poccuiickast cenbCKOX0351CTBEHHAs HAyKa

[Tepuoauueckoe

12

CGHGKHI/IH, CECMCHOBOJACTBO U I'CHCTHUKA

Ilepuoanueckoe

13

CelbCKOX03siiCTBEHHAS OMOJIOTHSI

[Tepuoauueckoe



http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
https://www.rfbr.ru/rffi/ru/books/o_1781847#1
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.genetika.ru/journal/
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6.2. Pecypcnl cetu UnTepHer

6.2.1. D1eKTPOHHBbIEC OUOJINOTEYHbIE CHCTEMBI

Ne Ha3Banue Pasmenienue

1. | OBC «Jlanp» http://e.lanbook.com

2. | OBC «Znanium.com» http://znanium.com

3. | OBC «Hammonanbusli mudposoii pecypc «PYKOHT» | http://rucont.ru/

4. | Hayunas snekrponnas oubmmoreka ELIBRARY.RU | wwwe.elibrary.ru

5. | HanmonaneHas snexkrponHas onodauorexa (HOD) http://H36.pd/

6. | DnexkTponubie HHPOpMaImonHsie pecypcsl ®I'BHY http://www.cnshb.ru/terminal/

IMHCXBb (TepmuHan yajieHHOro 0CTyma)

~

CrnpaBounas npaBoBas cuctema Koncynsrantllnroc B UnTpacern

8. | CnpaBounas [IpaBoBas Cucrema Koncynerantllmroc | B MaTpacetn
(nenoBble Oymaru, CielaabHbIN BBITYCK)

9. | DneKkTpOHHBIN epHOANYECKHi cripaBouHuK «Cucre- | B MHTpacetn
ma-I apaHT»

10. | [TonuremaTHueckas pedepaTUuBHO- B UnTpaceru
oubnuorpaduueckas u HaykoMmeTpuueckas (6ubmmo-
MeTpuyieckas) 6a3za manasix Web of Science kommna-
nuu Clarivate Analytics (Scientific) LLC (bl Web of
Science)

11. | [TonuremaTrueckas pepepaTiuBHas U Haykomerpuue- | B MHTpacetn
ckas 0a3a JJaHHBIX u3aTenbcTBa Elsevier SCOpuUs

12. | OPAUT http://www.biblio-online.ru/

13. | IPRbooks http://www.iprbookshop.ru/

14. | DnexTponHas oubimoreka BIAY http://library.vsau.ru/
MexnyHapoaHas 6a3a JaHHBIX Ha caifte LleHTpanb-

15. | HO¥ HAYYHOM CeNbCKOX03AHCTBEHHON OMOIMOTEeKN http://www.cnshb.ru/f t_jour.shtm
PACXH

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALMOHHbBIE CHCTEMBI

No HazBanue Anpec nocryna
1 Enunas MexBeOMCTBeHHas WH()OpPMAIMOHHO— https://fedstat.ru/

CTaTHU-CTHYECKas CHCTEMA

2 ba3za naHHbIX Moka3aTesiel MyHUIIMIATbHBIX 00- | http://Amww.
pa3oBaHuit gks.ru/free_doc/new_site/bd_munst/munst.htm

3 |ba3a nanabix DAOCTAT http://www.fao.org/faostat/ru/

4 |TlopTast OTKPBITHIX TaHHBIX PD https://data.gov.ru/

5 |Ilopran rocyiapCTBEHHBIX YCIyT https://www.gosuslugi.ru/

6 Enunas nadopmanmonnas cucrema B cdepe 3a- http://zakupki.gov.ru
KYIIOK

7 |Onextponnsiii cepceuc "[Ipo3paunsiii ousnec" | https://pb.nalog.ru

8 |TAC P® "TIpaBocyue" https://sudrf.ru/

9

CnpaBouHas ipaBoBas cucrema ["apanat http://www.consultant.ru/



http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
http://нэб.рф/
http://www.cnshb.ru/terminal/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://library.vsau.ru/
http://www.cnshb.ru/f_t_jour.shtm
https://fedstat.ru/
http://www/
http://www.fao.org/faostat/ru/
https://data.gov.ru/
https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
https://sudrf.ru/
http://www.consultant.ru/
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CrpaBoynas npaBoBasi cuctema KoHCynbTanT

10 oc http://ivo.garant.ru
11 Ee;;(;(ieCCHOHaanHe CTIPABOYHBIC CHCTEMb «Ko- https://Texakcnepr.caiit/sistema-kodeks

12 |Pocpeectp: Ilybnuunas kagactpoBast Kapra https://pkk5.rosreestr.ru/

®denepanbHas TOCYIapCTBEHHAs CUCTEMaA TeppU-
TOPHAJIHLHOTO TNIAHUPOBAHHUS

13 https://fgistp.economy.gov.ru/

14 | CTPOMKoucynbTanT http://www.stroykonsultant.ru/

ArpapHas poccuiickas ”HPOpMAaIlMOHHAs CHCTe-
Ma.

15 http://www.aris.ru/

NudopmarmonHas crucrema 1o cenbCKoX03si-
CTBEHHBIM HAayKaM M TEXHOJIOTUSIM

16 http://agris.fao.org/

6.2.3. CaiiTbl 1 HHGOPMAIIHOHHBbIE OPTAJIBI

1. | Bce 'OCTh http://vsegost.com/

2. | Poccuiickoe x03s1icTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/

3. | ArpoHoMuyeckuii mopTaa-caiT o ceabckoM | http://agronomiy.ru/
xo3sicTBe Poccun

4. | ArpOHOMHYECKHIA TOpTaAl «ATPOHOM. http://www.agronom.info/
Nudo»

5. | Odpunmanbublil calltT MuHHCTEpCTBA http://www.mnr.gov.ru
IIPUPOJHBIX PECYPCOB U KOJOruu PO

6. | OdurmanbHblii cailt OenepanbHoit ciyx0b1 | http://www.control.mnr.gov.ru
10 HaJ30py B cepe MPUPOIONOTH30BAHHMS

7. | ba3a maHHBIX I COOpa M MPEICTABICHHS http://cnshb.ru/aw/russian
UH(OPMAIIHH TI0 CENbCKOX03SHCTBEHHBIM
YUPEKICHUAM U HAYYHBIM YUPEKICHUIM
arpapHoro npoguis

8. | Poccuiickuil perMoHaNbHbINA SKOIOrHYecKui | http://www.rusrec.ru

LEHTp. Marepuansl 10 U3BMEHEHUIO KIIUMAaTa
1 9HEProdhHEKTUBHOCTH

7. MaTepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecriedeHne JUCIHUILTHHbI

7.1. IlomemieHus1 1JIs1 BeJleHUs1 00pa30BaTeJIbHOIO pouecca u 000pyA0BaHue

Anpec(MecTONONIOKEeHHE) ToMe-
LIEHWH [ pOBeNeHUs BCEX BU-
JOB  y4eOHOH  JesTEeIbHOCTH,
IPEAYCMOTPEHHOM y49eOHBIM
wiaHoM( B ciydae pealn3alu
00pa3oBaTeNbHON HpOrpaMMbl B
ceTeBoi (hopMe JOIMOJHUTEIBHO
YKa3bIBa€TCd HAWMMCHOBAHHE Op-
raHu3allM, C KOTOPOH 3aKIIOUYeH
JIOTOBOD)

HammenoBanue nmomemeHuid Ui IPOBEACHUS BCEX BUAOB yueO-
HOU JIeSITENIbHOCTH, MPEAYCMOTPEHHON Y4YeOHBIM IUIAHOM, B TOM
YHCIIe MOMENICHUS JUIS CaMOCTOSTENLHOM padoThl, C yKa3aHHEM
NepevHsi OCHOBHOTO 000py10BaHUs, yueOHO-HATIISIIHBIX TOCOOUH
Y MCIIOJIB3yEMOT0 IPOrPaMMHOTO 00eCTIeUeHHUs

394087, BopoHexckast 001acTh,
r. Boponex, yn. Muuypusa, 1

VY4eOHast ayAUuTOpHst JJIsl IPOBEICHUS 3aHATHI JIEKIIMOHHO-
ro TUMA: KOMIUICKT y4eOHON MeOenu, NeMOHCTPAIMOHHOE 000-
pyloBaHWE W Y4eOHO-HArJSIHBIC TIOCOOWS, TPE3CHTAI[MOHHOE
000pymoBaHUE, UCIIONB3yeMOe MporpaMMHoe obecriedeHue: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer



http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
http://www.stroykonsultant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://agronomiy.ru/
http://www.agronom.info/
http://www.mnr.gov.ru/
http://www.control.mnr.gov.ru/
http://cnshb.ru/aw/russian
http://www.rusrec.ru/
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Classic, Sunmexc Bpaysep/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

JlaGopatopusi, yueOHast ayAUTOPHUS AJIs1 TEKYLIETO KOHTPOJIS
U MIPOMEKYTOYHOH aTTECTALUH, TPYIIOBBIX 3aHATHH: KOMIUIEKT
y4aeOHON MeOen, JeMOHCTPAIlOHHOE 000pyAoBaHHE U yueOHO-
HarJSITHBIE TOCOOUS: Pa3laTOYHBIA MaTepuall Ui ONpeAeiIeHUs
BUJOB M PAa3HOBHUIHOCTEH MIICHUIIBI, OBCa, SYMEHS, MOJBHUIOB
KyKYypYy3bl, TaOIU4HbBIA MaTepuan, yamku llerpu, ¢gunprpoBas-
Has Oymara, pas3jIM4Hble COpTa C.-X. KyJIbTYp, pa3OOpHbIE JOCKH,
HIMATeNd, BEChl, TMHEHKH, CHOMOBOM MaTepHal Ui anpodaunuu
C.-X. KYJIbTYp, MHKPOCKOIBI, BECHl, BJaromep, AnadaHOCKOII,
CYETYUK CEMSH,KOMIIBIOTEPHAsi TEXHUKA C BO3MOKHOCTBIO IIOJ-
kitoueHust K cetu "MHTepHeT" 1 00ecreueHreM J0CTyIa B AJICK-
TPOHHYIO WH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO Cpeay, JeMOH-
CTpallMOHHOE 00OPYJOBaHWE W yueOHO-HATIISAHBIE MTOCOOHS, HC-
nojb3yeMoe mporpammuaoe obecrniedenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

VYueOHast ayAuTOpHsI U151 IPOBEJCHHUS TEKYIEr0 KOHTPOJIS U
MPOMEXYTOYHOM aTTecTaluy, HHANBUAYAJIbHBIX U TPYIIOBBIX
KOHCYJIbTallUi: KOMIUIEKT y4eOHOW MeOeny, KOMIbIOTEpHAs
TEXHHMKa C BO3MOKHOCTBIO MOJIKITIOYeHHs K ceTd "MHTepHeT" 1
obecrevyeHrneM I0CTyIa B AIEKTPOHHYIO HHPOPMAIIOHHO-
00pa30BaTenbHYIO Cpey, JeMOHCTPAIIMOHHOE 000pyIOBaHHE U
y4eOHO-HarJISIHbIC IOCOOUS, UCIIOIh3yeMOE IIPOTPaMMHOE 00eC-
neuenue. .. MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SAunexc bpayszep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[Nomenienue s xpaHeHHUs U TPOPUIAKTHIECKOTO 00CITYy-
JKUBaHUS y4eOHOTOo 00OpyAoBaHUs: MeOenb s XpaHEeHUs U 00-
CIIy’)KMBaHHUA y4eOHOro o00OpyIOBaHUS, CIEHUATU3NPOBAHHOE
00opyZI0BaHKE AJIsi PEMOHTa KOMITBIOTEPOB

[Momemenue a1 XpaHeHUS W MPOQPUIAKTHIECKOTO 00CTy-
JKUBaHUS y4eOHOro 000pyIOBaHUS: KOMIUIEKT MeOesH, KOMIbIO-
TepHas TEXHUKA C BO3MOXXHOCTBIO MOAKIIIOUeHHs K cetu "HHTtep-
HeT" U 00eCTeueHUEM JIOCTYIIA B JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTelbHYIO Cpely, MCIIOJIb3yeMOoe MporpaMMHoe olecrie-
yenne MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SInaexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, meOenp ans XxpaHeHus u 00-
CIIy’)KMBaHHA yuyeOHOro o0OpyIOBaHMs, JEMOHCTPAlMOHHOE 000-
pyZOBaHHE U YUeOHO-HATIISITHBIE TIOCOOUS

[lomemenne A CcaMOCTOSITENFHOW Pa0OTHI: KOMILIEKT
yueOHOM MeOenH, KOMIBIOTEPHAs TEXHH-Ka C BO3MOXKHOCTBIO
nonkodeHust Kk cetd "HMHTepHeT" M obecriedeHneM AOCTyIa B
3JIEKTPOHHYI0 HH(OP-MaIMOHHO-00pa30BaTENBEHYIO CpEIy, HC-
nojb3yemMoe mnporpammuoe obecrnedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Suaekc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, Boponexckas 00J1acTh,
r. Boponex, yi1. Mwuuypuna, 1
a.268

394087, Boponexckas 00acTs,
r. Boponex, yn. Mwuuypuna, 1
a.269

394087, Boponexckas 00J1acTs,
r. Boponex, yn. Mwuuypuna, 1,
a.117, 118

394087, BopoHexckas 00J1acTh,
r. Boponex, yn. Muuypuna, 1,
a.269

394087, BopoHexckast 001acTh,
r. Boponex, yn. Mwuuypuna, 1,
a232a

7.2. IIporpammHoe o0ecneyenune
7.2.1. llporpaMMHOe o0ecriedeHre 001Iero Ha3HAYEeHU s
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Ne Haszsanue

Pa3smemenune

1 |Onepanuonnsie cuctembl MS Windows / Linux

TIK B nokanpHOM cetu BTAY

/ OpenOffice

[MakeTs! oducHbix npunokeruit Office MS Windows

TIK B nmokanpHO¥ cetu B'AY

DjVu Reader

[Tporpammer miist mpocmoTtpa ¢aiinoB Adobe Reader /

TIK B nmokanpHO¥ cetu B'AY

net Explorer

Bbpaysepsl Sunexc bpayzep / Mozilla Firefox / Inter-

TIK B nmokanpHO¥ cet B'AY

AnTtuBupycHas nporpamma Drweb ES

TIK B nokanpHOM cetu BTAY

TIK B nmokanpHO¥ cetu B'AY

Mynberumenna npourpeiBatenb MediaPlayer Classic

TIK B nokanpHOM cetu BTAY

[Tnardopma onnaitn-obydyenus eLearning server

IIK B nokanpHOM cetu BIAY

4
5
6 |I[Iporpamma-apxusarop 7-Zip
7
8
9

Cucrema komnbrotrepHoro tectupoBanust AST Test

TIK B nmokanpHO¥M cett B['AY

7.2.2. Cnenuajau3upoBaHHOE MPOrpaMMHoOe ohecneyeHue

Ne HazBauue

Pasmernenue

1 | IMaket crarucTudeckoir 00paboTKM JaHHBIX Statistica

TIK ayx.122a (K1)

8.MexkaucuunJInHapHbIe CBA3M

JlucuuIuiHa, ¢ KOTOpOi Heo0Xo-
MO COTIJ1acOBaHUE

Kadenpa, na koropoii npernonaer- | Iloamuck 3aBenyromiero

Cs1 IUCLMILIMHA

kadenpoi

Ousuonorust U OMOXUMUS pacTe-
HUN

CCJ'ICKLII/II/I, CCMCHOBOJICTBA

U OMOTEXHOJIOTUH

boranuka
Kadenpa 3emnenenust 1 3a1uThl 2
pacTeHuit N
PactenueBocTBO Kadenpa pacrenueBoacTa

IIpniaoxenune 1

Jluer nepuoanyecKux NpoBepok padoyeii mporpaMmbl
1 MH(OpMaLUsi 0 BHECEHHBIX M3MEHECHHUAX

JlomKHOCTHOE JIUIIO,
MIPOBO/IUBIIIEE MTPO-

[ToTpebHOCTH
B KOPPEKTHPOBKE

Wndopmanus o BHECEHHBIX

r I'r.
ruu ['onesa Noll

Jara yKa3aHHEM COOTBET-
Bepky: @.1.0., U3MEHEHUAX
CTBYIOIIHX Pa3JIEIOB
JOJKHOCTh .
paboueil mporpamMmsl
3aB kadenpoii ce-
JIEKIIMH, CEMEHOBO/I-
- 05.06.2024
CTBa M OMOTEXHOJIO- PII akTyanusupoBaHa Ha
[TpoTokon He tpeOyercs

2024-2025 yu.ron
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