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MuUHHCTEPCTBO CeJILCKOro Xo3siiictBa Poccuiickoii @enepanun
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HOJIOTHH, IOKTOP C.-X. HayK, nmpodeccop Bamenko TaTesiHa ['puropbreBaa



Crpanuna 2 u3 47

PaGouas mporpamma pazpaboTtaHa B cOOTBETCTBUH ¢ DenepalbHBIM IOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICIIETO 00pa30BaHMs — OaKaJaBpUaT IO HAIpaBJICHUIO MOTO-
ToBKH 35.03.04 ArpoHOMMS, yTBEp)KIEHHBIN mpukazoM MuHoOpHayku Poccum ot 26 wurons
2017 r Ne 699, c u3MEHEHUSAMH, BHECEHHBIMU MPUKa30M MUHUCTEPCTBA HAYKH U BBICIIETO 00-
paszoBanus Poccutickoii deneparnuu ot 8 deBpans 2021 r. Ne 83 (3apeructpupoBan MuHucrep-
ctBoM toctuninu Poccuiickoit ®enepanuu 12 mapra 2021 r., peructpannonubiii Ne 62739).

PaGouas mporpamma yTBepik/ieHa Ha 3acellaHuu Kadeaphl CeNeKIUHU, CEMEHOBOJICTBA U
ouorexnonoruu (mporokos Ne 10 ot 03 uronst 2021 r.)

3aBeayronuii kadeapoit, TOKTOp C.-X. HaAyK loneBa I'.T".

Pabouas nporpamma peKOMEH/J0BaHa K UCIOJIb30BAHUIO B YU€OHOM MPOLIECCe METOInYe-
CKOM KoMuccuell (akyiabTeTa arpoOHOMHM, arpoXuMuu U 3kojoruu (mpotokona Ne 11 ot
29.06.2021 r.).

[Ipencenarens METOAMYECKOW KOMUCCUU _Jlykun AJL

Penenzent paboueit mporpammel qupektop Boponexckoro pununana 'HY BHUU kyky-
py3bl, JOKT. C.-X.H. OpisgHckuii H.A.
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1. O6mas XxapaKkTepUCTUKA TUCHHUIJIHHBI

OcHogbl Ouomexmonocuu — €CTCCTBCHHOHAY4YHas OuoJoruyeckas JUCHUIIIIMHA O
crocobax CO3JaHus pPas3iMUHbIX BCHICCTB C HMCIIOJb30BAHUCM CCTCCTBCHHBIX OMOJOTrMYSCKUX
KOMIIOHCHTOB, 6y,I[I:>'TO MUKPOOPraHHU3Mbl, JXWUBOTHLIC WM PACTUTCIBbHBIC KJIICTKH, 3TO
MAaHUITYJIMPOBAHUEC JKUBBIMU KIICTKAMU IS HNOJYUYCHUS OIPCACICHHBIX PE3YJIbTATOB. Ona
3aHMMAaeT 0co00e MECTO B HOAT'OTOBKE BI)ICOKOKBaHI/I(bI/IHI/IpOBaHHOFO crieguajiucra CeJIbCKOI'O
X03$II>'ICTBa, B TOM 4YHMCJIC M B arpomnpOMBIIIJICHHOM IIPOMU3BOACTBC, IIOTOMY, YTO IIO3BOJIACT
YUYCHBIM CO371aBaTb O6p33HBI KYJBbTYPHBIX paCTeHHﬁ, KOTOPELIC CITOCOOHBI IIPOTUBOCTOATDH
OOJIC3HSM U BpCAUTCIIAIM, C BBICOKMM YPOBHCM ypO)KaI\/JIHOCTI/I BHC 3aBHCHMOCTH OT
KIIMMaTH4YCCKHUX YCHOBHﬁ.

1.1. Heab nucuMnJIMHBI

IJens — 03HaKOMUTH OO0YYAIOIIUXCA C OCHOBHBIMH HAIPaBICHUSMHU COBPEMEHHOH OHMO-
TEXHOJIOTMM U OCHOBAMU N€HETHUUYECKON MHKEHEPUH, HOBEUIIUMH JOCTHKECHUSIMH U TIEPCIIEKTH-
BaMH €€ MCIOJb30BAHUS IJIsl OBBIIIEHUS 3(PPEKTUBHOCTH CEIIbCKOXO3HCTBEHHOTO MPOU3BO/I-
CTBa, CPOPMUPOBATH MPEJICTABICHHS IO MOJEKYIISIPHOW OMOJIOTHH, TEHETUYECKON U KIETOYHOU
MHXEHEPUHU, MUKPOKJIOHAJIbHOMY Pa3MHOXEHHUIO PACTEHUH.

1.2. 3agaum IMCHMILIMHBI

3aoauu oucyunaunet — HopMuUpOBaHHE 3HAHUHM MO OCHOBAM T'€HETHYECKOW M KJIETOU-
HOW MH)KEHEpUU pacTeHUM, GUTOTOPMOHAILHOM PETYNALNU MPOIYKIIMOHHOTO MpoIecca y pac-
TEHUM, O0yUYeHHUE MPAKTUYECKOMY HCIOJIb30BAHUIO METOJI0B OMOTEXHOJIOTUH, MHUKPOKIOHAIb-
HOT'O PA3MHOXKEHUS U TIOTy4eHUs] O€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 TMCHMIUIMHBI B 00pa30BaTe/ibHOI porpaMmme

Huctunnuna BkimodeHa B mnepeueHb GI'OC BO (ypoBens OakanaBpuata), B 0ok 1
«ducuumunsl»y, B pasgen bl. O — ocHoBHble nucuumuivHbl. JucuuninuHa «OCHOBBI
OMOTEXHOJIOTHU» CIOCOOCTBYET (hopMUpOBaHUIO NMPOGECCHOHATBHBIX 3HAHUM, HEOOXOIUMBIX
uist  OakanaBpoB, OOyYalOIIMXCS MO HampaBleHuto noArotoBku 35.03.04 — Arponomwus,
npo b MOATOTOBKH «[ €HETHKA U CEeNEKIMS CeIbCKOX03SIMCTBEHHBIX KYIBTYP»

1.5. B3aumocBsi3b ¢ APYTUMU AUCHUILIMHAMH

JUia u3ydeHUs JaHHOM AMCUUIUIMHBI HEOOXOTUMBI CJIENYIOUIME 3HAaHUSA, YMEHUS H
HaBBIKH, (JOPMHUpYEMbIE PEAIECTBYIOMIUMHU AUCIUTLTHHAMU:

1) boranuka 3HaHusA: MOP(OTOTHIO BEreTaTUBHBIX U T€HEPATUBHBIX OPraHOB PAaCTEHUM;
3aBUCUMOCTb  CTPOCHMS W JKU3HENEATECIBHOCTH PACTEHUHM OT  PA3JIMYHBIX  YCIOBUU
MIPOU3pACTaHMs; OCOOCHHOCTH Pa3MHOMXEHHS I[BETKOBBIX PACTEHUI; OCOOEHHOCTH pocTa U
pa3BUTUS PACTEHHUM B OHTOIEHE3€; OCHOBHBIC OTHACIBI, KJIACCHI, CEMEMCTBA, POABI U BHUIBI
JUKOPACTYIIUX W KYJIbTYPHBIX PACTEHMH; YMEHHUS: MPOBECTH MOP(OJOTHYECKOE OINHMCAHUE
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pacTeHUN ISl ONPENEIICHUS UX POJAOB U BUJOB; HABBIKU: METOJIMKOM OIPEIEICHUS] PACTEHUM 10
OTIpEeeNIUTENI0; HaBbIKAMHM TMPOCTEUINUX HAOMIOACHUNA 3a pPOCTOM, pPa3BUTHEM, LIBETEHUEM,
ONBUICHUEM U PA3MHOXKEHHUEM PACTEHUM.

2) OOmias TeHeTUKa 3HAHUS: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IWCHUIUIMH, B
YACTHOCTH TCHETUKH U CEJCKIMU, W MaTeMaTH4YecKuid ammapar B NpodeCCHOHATHHOU
JIEATEIbHOCTH; 3aKOHbI HACJEIOBAHMS, MOJEKYISPHbIE OCHOBBI HACIEICTBEHHOCTH, OCHOBHBIE
TUNBl U MEXAHU3Mbl U3MEHUYMBOCTH OPraHU3MOB; YMEHMS: HCHOJIb30BATH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCHUIUIMH M MaTeMaTW4YecKuid ammapar B IpodeccuoHanbHON
JIEATEIIbHOCTH, MPUMEHATh METOJbl TEOPETUYECKOTO M HKCHEPUMEHTAIIBHOIO HCCIIEIOBAHUS,
MIPOBOAUTD dJIEMEHTAPHBIN THOPHUI0IIOTMYECKUN aHaAIN3, UCIIOJIB30BAaTh 3HAHUSI OCHOB I€HETHKU
B IMPAaKTHUYECKOW paboTe; HABBIKU: METOJAAMH TEOPETUYECKOTO U HKCIIEPUMEHTAIBHOIO
UCCJIEIOBAHMS; METOJUKON pabOThl CO CBETOBBIM MHKPOCKONOM, METOJMKOW aHaiu3a
pPE3yJIbTATOB F€HETUYECKUX IKCIIEPUMEHTOB.

3) ®uzuonoruss U OMOXHMMHUS pacTeHUIl 3HaHUSA: MOP(OIOTHYECKHE NPU3HAKU C.-X.
KYJIbTyp, TIOKa3aTeld KadyecTBAa JTUKOPACTYIIMX PACTEHHA M C/X TPOIYKIMH, METOIUKY
7a00paTOPHOTO aHanmM3a O0Opas3lOB IMOYB, PACTEHUN M MPOAYKIUH PACTEHUEBOJCTBA; YMEHUS:
OIICHMBATh (DPU3HOJOTHYECKOE COCTOSIHUE C.-X. KYJbTYp, aJanTallMOHHBIM TMOTEHIHMAT U
ornpenenarh (HakTophl YIYUIICHUS POCTa, Pa3BUTHS U KayecTBa MPOAYKLIUU; MPUMEHITH METOIbI
7a00paTOpPHOro aHanu3a OoOpa3loB MOYB, PACTEHUH M MPOMYKIMHU PACTEHHEBOJACTBA; HABBIKU:
OCHOBHBIMH (PU3HNOJIOTHUECKUMU METOAAMHU OIICHKH Pa3BUTHUS U (HOPMHUPOBAHUS MPOTYKTUBHOCTH
C.-X. KyJBTYp; CIIOCOOHOCTBIO K JIAOOpATOPHOMY aHAIIM3y 00pa3IOB MOYB, PACTCHUN M MPOAYKIHA
pacTeHHEeBO/CTBA.

[lepeuensr moc/jeaylMUX AUCHUIIIMH, MPAKTHK, I KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUsI ¥ HaBBIKH, (pOpMHUpyeMble JAHHON AUCIUILTUHON: TUCIUILIMHA SBIISETCS 3aBepIIaroiien
CTYyNEeHbI0O OOY4YeHHS TOCJI€ OCBOCHUS OCHOBHBIX TEOPETUYECKUX JUCHHMIUIMH U
['ocynapctBennas uroroBas arrectanus (I'MA);

2. Ilnanupyemble pe3yJibTaThl 00yUYeHUsI 0 JUCIUIINHE

3HaeT OCHOBHBIE 3aKOHBI MaTeMaTHYe-
CKHX, €CTECTBEHOHAyUHbIX U 0OIEnpo-
(beccHoHAMBHBIX JTUCHMILIMH, HE00Xo-
JUMBIX JUIsl PEIICHMS TUIIOBBIX 3a]a4 B
00J1aCTH arpOHOMHH

YMeeT HCHoJIb3yeT 3HAHUS OCHOBHBIX
3aKOHOB MaT€MaTUYECKHX M €CTECTBEH-
HBIX HAYK I PCHICHUA CTAHAAPTHBIX
3ama4 MpodeccHoHabHON JIeATeNnbHO-
CTHU

3
Wlonk1
CnocobeH pemarh TUTIOBBIC
3ama4n  mpodeccuoHaIbHOM
IEeSITENLHOCTH HAa OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB y
MaTEMaTHYECKUX U €ecTe-
OIIK-1 N20mnk-1
CTBEHHBIX HayK C MpUMEHe-
HUEM nH(pOpMaIMOHHO-
KOM-MYHUKAIIUOHHBIX ~TE€X-
HOJIOTHI
H
N130mnk-1

Pemaer tumoBble 3amauu mpodeccuo-
HaJIbHOHM JesTEIbHOCTH HAa OCHOBE 3Ha-
HUM OCHOBHBIX 3aKOHOB MaTeMaTH4ye-
CKHUX U €CTCCTBCHHBIX HaYK C HpI/IMeHe-
HUEM nH(OPMAIIMOHHO-
KOMMyHI/IKaI_[I/IOHHI)IX TGXHOJ’IOI‘I/Iﬁ
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Crioco0eH peaan30BbIBATH
COBPEMEHHBIE TEXHOJIIOTUH U
000CHOBBIBaTh UX IPUMeE-
HEHHUE B IPOQEeCCHOHATIBHOM
JeSITeTbHOCTH

OIIK-4

3HaeT COBpPCMCHHBIC TCXHOJIOTHUU B
npoeCCHOHATLHON NI TETFHOCTH, 3Ha-

3 eT TEXHOJIOTHU BO3JEJIBIBAHUS CEJILCKO-
WU/130mk-4 XO3SIICTBEHHBIX KYJbTYP B OTKPBITOM U
3aKpBITOM TPYHTE
y YMeer 000CHOBBIBATH NMPUMEHEHHE CO-
BPEMCHHBIX TEXHOJIOTUN B MPOQECCHO-
N /160mk-4 N
HaJIBLHOH eI TENLHOCTH
H Peann3yer coBpeMEHHbBIE TEXHOJIOTHHU B
NJ190rk-4 PO eCCHOHATBHON IEATETHHOCTH

Tum 3aJa4 HpO(i)eCCPIOHaJII)HOI;'I JACATCIIBHOCTH — HpOI/I3BO,Z[CTBeHHO'TeXHOJ'IOFI/ILIeCKI/Iﬁ

3. O0b€éM JMCUUIIMHBI M BUIBI padoT
3.1. Ounas ¢opma o0yueHus

[Tokazarenu Cemectp Bcero
4

OO6mmas Tpyno€MKOCTB, 3.¢./9 4144 41144

OO6m1ast KoHTaKTHas paboTa, 4 54,15 54,15

OO6mas camocTosiTeIbHas padbora, u 89,85 89,85

KonrtaktHas paboTa rnpu MpoBeACHNN YIeOHBIX 3a- 54,00 54,00

HATHH, B T.4. (4)

JIEKLIUA 18 18,00

nabopaTopHBIE-BCETO 36 36,00

CamocrosiTenbHast paboTa mpy IPOBEIACHUH YIeO- 81,00 81,00

HBIX 3aHATUH, U

KonTtakTHas paboTa npu MpoBeACHNUHN IPOMEXKY- 0,15 0,15

TOYHOM aTTecTalui 00yJaronmxcs, B T.4. (1)

3a4er 0,15 0,15

CamocrosTenbHas paboTa Npu NPOMEXYTOUHOM 8,85 8,85

aTTe-cTaluu, B T.4. (1)

MOATOTOBKA K 3a4eTy 8,85 8,85

dopMa MPOMEKYTOUHON aTTECTALUN 3a4eT 3a4eT

[Tokazarenu Cemectp Bcero

3.2. 3aounas ¢popma o0ydyeHHs
He npenycmotpeno

4. Conep:kaHue TMCIUIIAHBI

Pa3znesn 1. OcHOBHBIC HATIPABJICHHUS U 32Ja4H COBPeMEeHHOH 0HoTexHO10rnu. OCHO-

BbI MOJIEKYJIAPHO OMOJI0THH.
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Iloopazoen 1.1. Beeoenue. BUOTEeXHONOTHS KaK HayKa U OTpaciib Mpou3BoacTBa. OCHOB-
HbI€ HalpaBJICHUS U 3a7]a4ll COBPEMEHHON OMOTeXHOJ0ruu. MoseKysipHas OMOIOTUs U TeHeTH-
Ka - pyHAaMeHTalbHasi OCHOBA OMOTEXHOJOTHH. | eHeTn4YecKas 1 KJIeTO4YHasi MHKEHEPHs - LeH-
TpaJbHOE AP0 COBPEMEHHOM OnoTexHosoruu. Ilpumenenne MeTo10B GMOTEXHOJIOTUH B CEJIeK-
LIUY, CEMEHOBOJICTBE U TEXHOJIOTUSAX BO3JIENIBIBAHUS CEJIBLCKOXO3SHCTBEHHBIX KynbTyp. CoBpe-
MEHHas OMOTEXHOJIOIUsS U OMOMETO/bI B 3aIUTE PACTEHUH OT a0MOTHYECKUX U OMOTHYECKHUX
(aKTOpPOB BHEUIHETO BO3ACHCTBUA. Y THIM3AIMS CEIbCKOXO3SIMCTBEHHBIX OTXO/0B C TOMOIIBIO
METO0B OMOTeXHOJOrMU. buorexHonorus m OuosHepreruka. IIpuoputeTHble HampaBiIeHUs U
MHUPOBOW YPOBEHb OMOTEXHOJIOTUH KaK HAyKU U OTPACIIy MPOM3BOACTBA. MupoBas ceTb OMOTEeX-
HOJIOTMUYECKUX LEHTPOB, HAYYHBIX yupexaeHui Poccun B obmactu OGMOTEXHOJIOIMU. 3aKOHOa-
TEJILCTBO U O100€30MacHOCTh B 00J1aCTH OMOMH)KEHEPUU M OMOTEXHOJIOTHH.

Tloopasoen 1.2. Ocrosvbt MOAEKYIAPHOU OUOTOCUU.

MornexyssipHasi OMONOTHS M TeHEeTHKa — (yHJaMEHTAbHAs OCHOBAa OMOTEXHOJIOTHH.
HyknenHoBble KuCIoThl. McTopust OTKPBITUSA CTPYKTYphl U GYHKIMNA HYKJIEHHOBBIX KUCIIOT, J10-
kazarenbcTBa renernueckoit pynkuuu JTHK. CocraB, cTpykTypa, cCBOWCTBA U (QYHKIIUU HYKIICH-
HOBBIX KHMCJIOT. XMMHMUYECKHH COCTaB HYKJIEHMHOBBIX KUCIOT. IIypuHOBBIE M NUPUMUIUHOBBIE
a30THCTbIE OCHOBAaHUS. TayToMepHs a30TUCTBIX OCHOBAHUN. YTJIEBOJHbBIE KOMIOHEHTHI: pr03a
u ne3oxkcupudosa. Hykneozuasl u Hykneotuasl. [Ipasuno Yapradda. CTpykTypHas opraHusa-
nus PHK: oOume npuHOunel nepBUYHON, BTOPUYHOW U TPETUUHOM CTPYKTYphl. TUIBI CBsI3EH,
CTaOUIU3UPYIOIUX YPOBHU CTpyKTypHO# opranuzauuu PHK. "Mup PHK", rumoresa o ponu
PHK B npoucxoxnennu xu3Hu. ['mnoresa o npoucxoxaennn xu3zHu depe3 PHK. ®usuxo-
xuMuueckue cporicta PH

Crpykrypnas opranuzauus JIHK: nepBuunas, BropuyHas u TpeTuuHas cTpyKTypbl. Ce-
kBenupoBanue JIHK: meron Makcama-I'unbepra u meton Cenrepa. Bropuynas cTpykTypa
JHK. [Boiinas crupans JHK, npuanmn xomruiemeHtapHocTH. KoH(popmanmoHHbie (OpMBI
JHK. Tpumnnekcel. ITanmuaapomer. CBepxcnupamm3aius [JHK u e€ Ouonornueckoe 3HadeHHE.
Tonouzomepassl u Tononzomepsl JJHK. Tumnbl Tononsomepas. Tumsl cBs3ei, CTaOMIN3UPYIOINX
ypoBHH CcTpyKTypHOU opranuzauuu JJHK. ®uzuko-xumuueckue cpoiictsa JIHK: nenartypauus,
peHarypanus, BA3KOCTh, norjomienne B Y@, peakuuonnocrnocobnocts. Jlokammzanus JHK B
KJIETKaX MPOKApHOT U DYKApUOT. Y HUKAJIBHBIE, YMEPEHHO MOBTOPSIOLIUECS U YACTO MOBTOPSIO-
muecs nociuenosarenbHocTd. Cynepenupanuzanusa IHK u e€ Ouonornueckoe 3nauenue. Oc-
HoBHbIe Bubl PHK, nx ¢ynkunum u nokanuzamus B kietke. Ctpykrypa nnpopmannonsoit PHK
(marpuunoit PHK), tpancnoprthoit PHK, pubGocomurix PHK. Mansie sinepusie PHK, mainbie
PHK, ux ¢pynkuuu. Pu6o3umsi.

Perumkanus. Jloka3aTenbCTBO IMOJTYKOHCEPBATHUBHOIO MEXaHHM3Ma permumkanuu. dep-
MeHThI U Oenku perkanuu. JJHK-nonumepasst npokapuot u sykapuot. JJHK-nuraser. benku,
pacmetatonue ABoiHyro cnupaib: [JHK-tonouzomepassl, JJHK-xenukazer, SSB-6enku. [Tpun-
LMIIBl U IPaBUJIA peIUIMKauu. Pernnukon. PennmkaTuBHas BUIIKa.

OcoOennoctu permkanuu JJHK y s3ykapuoT: cTpyKTypHBIE KOMIIOHEHTHI, TEJIIOMEPHI,
Tesiomepasa, HykiaeocoMbl. Perymsuus perunkanuu JJTHK. Myranuu, myrarenes. Kiaccuduxa-
nuu mytanuid. Mexanusmel penapanuu [IHK: oOpamenue moBpexaeHus, SKCIIE3MOHHAsT perna-
panus (penapauus IUMepoB, pemapainus aenypunusupoBanHoi JIHK, pemapanus xumuuecku
MOJU(HUIMPOBAHHBIX a30THUCTBIX OCHOBAaHUH ), peKOMOMHAIMOHHAas penapanus. SOS-penaparius.

Cunre3 PHK (Tpanckpuniuus), UCTOpUsI W3YYEHHs] MOJIEKYJISpHbIX MexaHu3MoB. PHK-
MOJIMMEPA3bl IPOKAPUOT U AYKapUOT. I [pMHIINUIIBI TPAaHCKPUIILIUHU.

[lenTpanpHas qorMa MOJIEKYIsIpHON Onosoruu. ['eneTnueckuii ko7 OCHOBHBIE CBOMCTBA
reHeTu4eckoro kojaa. OcobeHHOCTH KoAoBoro ciopaps. CuHTe3 Oenka (TpaHCIALMs), UCTOPUS
W3YYEHHUS MOJIEKYJSIPHBIX MeXaHu3MoB. PubGocombl. AKTHBalMs, PEKOTHUIMS aMUHOKUCIOT U
cunte3 amuHoamn-TPHK. B3zaumonelictBue koioHa 1 aHTUKOAOHA.

Paszpnen 2. OcCHOBBI FeHETHYECKO HHKEHEPUH

Iloopa3zoden 2.1. Cywynocmob u 3a0auu cO8pEeMeHHOU 2eHeMu4eckoll (2eHHOU U 2eHOMHO)
unxcenepuu. MonexkynspHasi OHOJOTHS U TEHETUKAa — OCHOBBI T'€HETUYECKOW HH)KEHEPUH.
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[TpyHIMIIBI 1 METO/BI FEHETUYECKON MHKeHepuH. CyIHOCTh U 3a/ladyll COBPEMEHHOW I'eHeThye-
CKOM (TeHHOW M TeHOMHOI) WH)KeHepuHu. Buasl 1 ocoOeHHOCTH BEeKTOpOB. COBpEMEHHBIE METO-
JIbl TIEPEHOCAa TeHeTHYeCKOW HMH(GOpMAIMU - TUIA3MUAHBIA, OATMCTUYEeCKUH, (AroBeld U JIp.
®epMeHThI TEHHOW UH)KEHEPUH.

[Mpuniuns! knonuposanus ¢pparmentoB IHK. Coenunenne gpparmentos JJHK ¢ "Tymbl-
Mu" 1 "nunkuMu" koHamMu. KOHBEKTOPHBIM METOJ] M HMCIOJIb30BaHUE ajantepoB. Jlokanuzo-
BaHHBIN MyTareHe3. COBpeMeHHBIE CIIOCOOBI EPEHOCA MHAWBUYAIbHBIX T€HOB WMJIM TPYIII Te-
HOB B pELUIUCHTHBIC KICTKU. CIeluaabHbIle METObI MOy4eHHs] 0aHKOB (OMOJIMOTEK) TEHOB.
banku k-JIHK. Wnentudukanuss peKOMOMHAHTHBIX KIIOHOB. VICIIONB30BaHME CHHTETHYECKUX
OJIMTOHYKJIEOTHUOB.

[Tpobnemsl 3kcipeccun TpaHCHOPMUPOBAHHBIX T€HOB. DKCIIPECCUST MTPOKAPHUOTHUECKUX
U dyKapHOTH4YeCKNX TeHOB. COBpeMEHHbIE CIIOCOOBI MOBBIIIEHUS SKCITPECCUN TE€HOB B PACTCHHU-
sx. CoBpeMeHHbIE HANIPaBICHHS U POOIEMbl TeHHO-UHXEHEPHOH OMOTEXHOJIOTHH.

Iloopasoen 2.2. CoepemenHvie Hanpasienus u NPooOaeMbl 2eHHO-UHICEHEPHOU OUOMEXHO-
noeuu. I'eHeTnuecKas MHKEHEPUsI B PACTEHUEBOACTBE. TPaHCI€HO3 - MOIY4YEHHE T'€HETUYECKU
TpaHcGOPMHUPOBAHHBIX (MOAUGPUIIUPOBAHHBIX) PACTEHUH, €r0 CYITHOCTh U COBPEMEHHBIE TEXHO-
noruu. [Ipodaembl co3aanust BEKTOPOB JIJIsl TEHETUUYECKON MH)XKEHEPUU pacTeHUl. Arpobdakrepun
KaK MEePeHOCYMKH T'€HOB B T€HOM JIBYIOJbHBIX pacTeHuil. Co3aaHue BEKTOPOB HAa OCHOBE Ti-'u
Ri-rutazmMua. Metosl IpsSiMOTo TIepeHoca T'eHOB B pacTUTENbHbIC KiIeTKd. Co3aHne THOPHIHBIX
MOJIEKYJI, 00ecIeynBaIOINX SKCIIPECCHIO TEHOB B pacTUTENbHOM KieTke. [Ipobiema perenepa-
IIUM pacTeHUil u3 TpaHCHOPMUPOBAHHBIX KIETOK. BUPYCHI pacTeHHMH KakK MOTCHIIMAIBHBIC BEK-
topbl. Co3/laHre BEKTOPOB Ha OCHOBE MUTOXOHApHabHOU U xjoporactHo JJHK. CoBpemen-
HbIE TEOPETUYECKHE MOAXO0/IbI K CO3/IaHUIO0 BEKTOPOB ISl OAHOOJBHBIX PACTEHUH.

Penoprepublie rensl. HoBble TUIIBI periopTepHBIX TeHOB. Mcnonp30BaHNe FEHOB YCTOWYU-
BOCTH K repOummaam B kauecTBe penopTepHbix reHoB (ALS, BAR u np). Co3nanne HOBBIX BEk-
TOPHBIX KaccerT.

Co3ganne BEKTOPOB Ha OCHOBE MOOMIJIBHBIX JI€MEHTOB pacTeHuil. JIuaun "noBymku »H-
xaHcepoB" - crmoco0 uaeHTU(UKAMKU HOBBIX T'eHOB. [Ipobnema uueHTUUKALMN TKAHECTICIH-
¢uueckux reHoB.CoBpeMEHHbIE JOCTHKEHUSI B 00JIaCTU T'€HETUYECKOW MHYKEHEPUU IIPU CO3/a-
HUM OPUHIUIHAIBHO HOBBIX (DOPM CENbCKOXO3AHCTBEHHBIX pACT€HUI, YCTOWYMBBIX K OMOTHYE-
CKUM (HaceKOMbIM, I'pubam, OakTepHsM, BUpycaM) U a0MOTHYECKUM (akTopam, K repOuIuaam u
MHCEKTHLIUIAM, PACTEHUH C yIyUYIIEHHBIM aMUHOKHCIOTHBIM COCTaBOM 3allacHbIX OEJIKOB.

MornekynsipHO-TeHETHUECKOe MapKUPOBAHNUE NMPU3HAKOB U CBOMCTB OMOJIOTMYECKUX 00b-
ekToB. COBpEMEHHOE MOHATHE O MOJEKYISIPHO-TEHETUYECKOM Mapkepe. THIbl MeHEeTHYEeCKHX
MapKepoB: OEIKOBBIE U MOJIEKYJISIPHBIE MapKEpPHI.

CuHTe3 IIeHHBIX O€JIKOB Ha OCHOBE CO3JaHUS KJIIETOK-CYNEpIpPOAYLEHTOB MHKpPO-
opranu3MoB. HanpaBneHHbIN MyTareHes ¢ UCIOJIb30BaHUEM AJPECOBAHHBIX OJIUTOHYKJIEOTH/IOB.
[TosryueHune KIeTOK-CynepnpoAyLEHTOB U3 TKaHEH PacTUTENIBHOIO MPOUCX0XKaeHus. Mcnpasie-
HUE TeHETUYECKUX J1e()EeKTOB U CO3JaHHE HOBBIX XO35HCTBEHHO-IIEHHBIX PU3HAKOB y PACTCHU.
OCHOBHBIE HEpEUIEHHbIE MPOOJIeMBbl MOJYyYEHHUs TPAHCTEHHBIX PACTEHUH W MyTH UX Npeojoie-
HUS.

[Tonmumopdusm 1 U30PEepMEHTOB U €ro HCIOIb30BAaHUE B T€HETUKE, CEJIEKIIMH U CHUCTE-
MaTHKe pacTeHHi. 3amacHble OelKH Kak reHeThdeckue Mapkepsl. [Ipupoaa nmomumopdusma 3a-
nacHbIX OenkoB. U X ucnonbp3oBaHUe B CENEKLINUN PACTEHUM A UIEeHTU(UKALUK T€HOTUIIOB U
coproB pactenuil. /JHK MapkupoBanne renoma pactenuil. Lluronornueckue MeToasl MapKUpoBa-
aus (FISH, GISH u ap) u ux ucnosnp3oBaHWe TPU aHATU3€ TEHOMOB U B CEIIEKIIUU PACTCHH.
Merton nonumepaszHoii nenHoi peakiuu (I1HP) nns ammnudukanymu v aHanu3a OTIAENbHBIX Te-
HOB. COCTaBlICHHE T€HETHMYECKUX KapT ¢ ucnoib3oBaHuem [[/IPD-mapkepoB. MapkupoBaHue
pacturensHoro renoma meroaom I[P ¢ ucnonp3oBanuem ciyuaitHoro mpaiiMepa (RAPD). Hc-
nonb3oBanne RAPD-mapkepoB [isi MOCTPOEHUSI TEHETUYECKUX KapT U MapKUPOBaHHUS T'€HOB,
JETEPMUHUPYIOLIUX XO3SICTBEHHO-IIEHHBIE NMPU3HAKU pacTeHui. [lacmopTuzanus BUAOB, cop-
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TOB M THOPHIOB CEITBCKOXO35IMCTBEHHBIX pacTeHnit. Co3nanne OMOYHUIIOB U MIEPCIIEKTUBBI UX UC-
MOJIb30BAHUA.

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

Pazgean 3. MUKpPOKJIOHAJIbLHOE PA3MHOKEHHE U 0310POBJIEHHE PACTEHH I

Iloopaszoen 3.1.0cobennocmu MUKpOKIOHAILHO20 PAZMHONCCHUSL

MUKpOKJIOHAIBHOE pa3MHOKEHHE, KaK Pa3HOBUAHOCTh BET€TATUBHOIO Pa3MHOXKEHUS pac-
teHuid. [IpemmyIecTBa MHUKpPOKJIOHAIBHOTO Pa3MHOMKEHHMS, KiacCH(UKAIMsS METOJO0B €ro pas-
MHOKEHHS, ATallbl Pa3MHOXKEHHUSA. TeXHUKa KyJIbTUBHUPOBAHUS PACTUTENIbHBIX TKaHEH Ha pa3HbIX
ATanax MHUKPOKJIOHAIBFHOTO pasMHOXKEHHs. HeTpaauinoHHbIe MOAXOIB! K aJanTaiud ITpoOrpoy-
HBIX PACTEHUN K MIOYBEHHBIM YCIOBUSM. BiMsHue reHeTHuecKkux, (pru3nonorndyeckux, ropMoHab-
HBIX U (U3MYECKUX (PAKTOPOB HAa MHUKPOpPa3MHOXKEHHE pacTeHui. PeroBeHMIM3alus pacTeHHA:
MUKPOIPUBUBKA, BO3JICICTBUE IMTOKMHUHAMH, MUKpOouepeHKoBaHue. O3/10poBiIeHHE MTOCAI0UHO-
ro MaTepHraja OT BUPYCOB: N30JUPOBAHHBIC MEPUCTEMBI, TEPMOTEPATIHS, XEMHOTEPAITHSL.

Iloopasoen 3.2. Texnonoeus nonyuerust 6€36UpycHo20 NOCA0OYHO20 Mamepuand

Co3nanue pacTeHHH YCTOMYMBBIX K BUPYCaM M JIpyTHe JOCTHKEHUS B OE3BUPYCHOM pac-
TeHueBojAcTBe MHUpa U Poccuu. BriusHue reHeTudeckux, GU3NOIOTUYECKUX, TOPMOHAIBHBIX U
¢u3nueckux (HakTOpoB HA MUKPOpPa3MHOXKEHHE pacTeHui. PeroBeHmm3aus pacTeHuil: MUKPO-
MPUBUBKA, BO3JCHCTBUE LMTOKMHWHAMHU, MUKpouepeHkoBaHue. O310pOBIEHUE MOCAI0OYHOTO
Marepuaia OT BUPYCOB: H30JIMPOBAHHBIE MEPUCTEMBI, TEPMOTEPAIIUSI, XEMHOTEPATIHSL.

TexHonorus nonydeHus 6€3BUPYCHOTO MOCATOYHOTO MaTepralia Ha mpuMepe KapTodes,
3eMJISTHUKH M JIPYTUX KyiabTyp. OCOOCHHOCTH KIIOHAJIBHOTO MHKPOPA3MHOXKEHHUS OBOIIHBIX,
IJI0JI0BO-SITOJHBIX, [IBETOYHBIX, JIEKAPCTBEHHBIX, APEBECHBIX JHUCTBEHHBIX U XBOMHBIX PACTCHU.
Co3nanue pacTeHU YCTOWYMBBIX K BUPYCaM U JIpYTHe JOCTH)KEHUS B O€3BKPYCHOM pacTeHHe-
BojicTBe Mupa u Poccun. TexHuka KylnbTHUBUPOBAHMS PACTUTEIbHBIX TKAHEW HA Pa3HBIX ATAmax
MHUKPOKJIOHAIBHOTO pa3MHOXeHHs. HeTpaauimoHHBIE TOAXOABI K aJanTanud HpoOHMpPOYHBIX
pacTeHUi K MOYBEHHBIM YCIOBHSIM.

4.2. PacnipenejieHHe KOHTAKTHOI U CAaMOCTOATEIbHON padoThl PH NMOATOTOBKE
K 3aHATHUSM 10 NoApa3ieiam

4.2.1. Ognas popma 00yueHUs

Paznenbl, noapasiens! TUCHMILIMHBL Konraxruaz pabora CP
’ nexim | JI3 | 113
Pazgen 1. OcHOBHBIC HATIPABJICHHS U 321a4M COBPEMEHHOM 6 18 i 18
0norexHo0ruu. OCHOBBI MOJIEKYJISIPHOM OHOJIOTHH.
Iloopa3zoen 1.1. Beeoenue. 2 - - 10
Iloopazoen 1.2. Ocnogvl MONEKYAAPHOU OUOTOUU. 4 18 | - 8
Paznen 2. OcHOBBI FreHeTHYECKO HHKEHEPHH. 6 - - 30
Iloopazoen 2.1. Cywynocmb u 3a0a4u cO8peMeHHOU 2eHemu4ecKoll 3 ) i 10
(2eHHOU U 2eHOMHOLL) UHIHCEHEPULL.
Iloopa3zden 2.2. CospemenHvle HanpasieHus u NpoodiemMbl 2eHHO- 3 ) i 20
UHICEHEePHOU OUOMEXHOTIO2UU.
Pa3nes 3. MUKpPOKJIOHAIbHOE Pa3MHOKEHHE H 0310POBJICHHE 6 20 ) 305
PaCTeHHIA. ’
Iloopa3zden 3.1. Ocobennocmu MUKPOKIOHAILHO20 PAZMHONCEHUS. 3 10 | - 17
Iloopazoen 3.2. Texnonoeus nonyuenust 6e36UpycHoc0 NOCad0yHO- 3 10| - 135
20 mamepuana. ’
Bcero 18 38 | - 78,5
4.2.2. 3aounas popma o0ydeHHs
Pa3nensl, moapasiennsl AMCIUILTHHBL KonraxTras padora CP
’ ek | JI3 | 113
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Pazneus 1. OcHOBHBIE HATIPABJICHHUS U 32/1a4M COBPEMEHHOM 5 6 i 27
0M0TeXHO0J0ruH. OCHOBBI MOJIEKYJISAPHO 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 20
(2eHHOU U 2eHOMHOLL) UHIICEHEPUL.

Iloopasoen 2.2. Cospemennvie HanpasieHus u npoodiemvl 2eHHO- 1 ) i 20
UHIICEHEePHOU OUOMEXHONIOUU.

Paznen 3; MuKpOKJIOHAILHOE PA3MHOKEHHE U 03/I0POBJIEHHE 5 4 i 515
pacTeHuii. ’
Iloopaszoen 3.1. Ocobennocmu MUKPOKIOHATbHO20 PA3ZMHONCEHUS. 1 2 - 115
Tloopasoen 3.2. Texnonoeus nonyuerus 6€36upycHo2o nocadoy- 1 5 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

O0beMm, 4

(dopma oOyueHUS

O4YHasd

3a049Hasn

OCHOBBEI

MOJIEKY-

JSIPHOM
OHOJI0run

1. 'eneruka (nox pengaxiueit A. A. XKyuenko). — M.— KonocC.,2004. 480 c.

2. CenbCKOXO3IHCTBEHHAs! OMOTEXHOJOTHS : y4eOHHWK JUIS CTYICHTOB BY30B,
00y4Jaromuxcs Mo C.-X., ECTECTBEHHOHAYY. M IIeJl. CTICIUATbHOCTSIM U Marucrep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. llesenyxu .—
W3n. 2-e, mepepad. u qor. — M. : Beicm. mik., 2003.- 468 c.

3. Kyznrernos B. B. MonekynsapHO-TeHETHIECKHE W OMOXUMUYECKHAE METOMABI B
COBPEMCHHOW OWMOJIOTHUH pacTeHwi [DIeKTpoHHEIH pecypc]| / mox pen. Bi.B.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Onek-
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. Kuamko H.B. OCHOBBI CeIbCKOXO3SHCTBEHHOM  OHOTEXHOJOTHU:
yue0.1mocodue Ui CTYACHTOB OYHOM U 3a04HOM (popM 00yueHHs HampaBJIeHUH
noarotoBku 110400.62 Arponomusi, 110900.62 TexHosnorus npou3BoOACTBa U
nepepadOTKU CeNbCKOXO3IUCTBEHHOW TMPONYKIHU [DJNEeKTPOHHBIH pecypc] :
yaeOHoe mocoOue. — DnekTpoH.JaH. — Yccypuiick : IIpumopckas ['CXA
(ITpumopckast TOCYIapCTBeHHAsT CEeIhCKOXO3AUCTBeHHAs akaaemus), 2014. —
111 C. — Pexnm JlocTyna:
http://e.lanbook.com/books/element.php?pll_id=70633

5. HlenkynoB, Cepreii Hukonaesny. I'eneTndeckass MHXeHepHs: yaeOHOE IMO-
cobue [Ist CTyICHTOB BY30B, 00y4aronuxcs mo HanpasieHuto "buosnorus" / C.
H. lllenkynoB .— 3-¢ u3x., ucmp. u gorn. — 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 pemakmuei A. A. Xydenko). — M.— KonocC.,2004. 480 c.

2. CenbCKOXO3MCTBEHHAsT OMOTEXHOJIOTHS : YUYSOHUK IJIsi CTYACHTOB BY30B,
00yJaromuxcs 1o C.-X., eCTECTBEHHOHAYY. H TIel. CTICIIHAbHOCTSM 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-reHeTUYeCKHE U OMOXUMHUYECKUE METOMBI B
COBpPEMEHHOW Ouoyornu pacteHui [DnekTpoHHbIH pecype] / mox pen. Bn.B.
Kysneuosa, B.B. Ky3uenosa, I'.A. PomanoBa. — 2-e u3a. (31.). — Ounek-
TpoH.TekcToBbIe aaH. (1 ¢aitn pdf : 498 c.). — M. : BMUHOM. JlabopaTopus
s3Hanmid, 2015. — (Merogst B Owmosormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwuamxo H.B. OCHOBBI CEIbCKOXO3IHCTBCHHON  OHOTEXHOJOTHU:
y4e0.1ocodue IS CTYIEHTOB OYHOW M 3a0YHOW OopM OOYICHHS HAIPABICHUMA
nmoarotoBku 110400.62 Arporomust, 110900.62 TexHOJOTHS TPOU3BOACTBA U
nepepadOTKA CENbCKOXO3STMCTBEHHON MPOMYKIIMU [DISKTPOHHBIH pecypc] :
yueOHOe mocobue. — OnekTpoH.naH. — Yccypuiick : Ilpumopckas '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 u3m., uctp. u gon. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

25

50

Ocoben-
HOCTH
MUKPO-
KJIOHAIb-
HOTO pa3-
MHOXEHUS

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

2. Cenbckoxo3siicTBeHHass OMOTEXHONOTHS : YYeOHHK UL CTYICHTOB BY30B,
00yJaromuxcs 1o C.-X., eCTECTBEHHOHAYY. U TIel. CTICIHAIbHOCTSM M MarucTep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. IlleBenyxu .—
W3n. 2-e, mepepad. u qor. — M. : Beicmn. mik., 2003.- 468 c.

3. Kysnerios B. B. MonekynsapHO-TeHeTUYeCKHE U OMOXUMHUYECKUAE METOMBI B
COBpEeMEeHHOW Ouosornu pacteHui [DnekTpoHHbIH pecype] / mox pen. Bn.B.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Ounek-
TpoH.TekcToBbie aaH. (1 ¢aitn pdf : 498 c.). — M. : BUHOM. Jlabopatopus
3nanud, 2015. — (Meroget B Owonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwuamxo H.B. OCHOBBI CEIbCKOXO3IUCTBCHHOW  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 : [Ipumopckas ['CXA
(ITpumopckast ToCyIapCTBEHHAs! CEIbCKOXO3AWCTBeHHas akaaemus), 2014. —
111 c — Pexxum JlocTymna:

http://e.lanbook.com/books/element.php?pll _id=70633
5. IllenkynoB, Cepreit HukonaeBuu. ['eHeTHUECKas HHXKEHEPHUS: y4eOHOE T10-
cobue aJIsl CTYJICHTOB By30B, 00yuatomuxcs rno HarmpasieHuto "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 (mon pemaknueii A. A. Xyuenko). — M.— KosocC.,2004. 480 c.

2. CenbCKOXO3MCTBEHHAsT OMOTEXHOJIOTHS : YUYSOHUK IJIsi CTYACHTOB BY30B,
00yJaromuxcs 1o C.-X., eCTECTBEHHOHAYY. H TIel. CTICIIHAbHOCTSM M MarucTep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. lleBenyxu .—
Wzn. 2-e, nepepad. u gon. — M. : Beicmr. mk., 2003.- 468 c.

3. Kysneros B. B. MonekynsapHO-reHeTUYeCKHE U OMOXUMHUYECKUE METOMBI B
COBpPEMEHHOW Ouoyornu pacteHui [DnekTpoHHbIH pecype] / mox pen. Bn.B.
Texsomo- | Kysnenosa, B.B. Kysnenosa, I''A. PomanoBa. — 2-¢ u3a. (31m.). — Onek-
TpoH.TekcToBbie aaH. (1 ¢aitn pdf : 498 c.). — M. : BMUHOM. JlabopaTopus
s3Hanmid, 2015. — (Merogst B Owmosormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kusmko H.B. OCHOBBl  CENbCKOXO3AHCTBEHHOM  OHOTEXHOJOTHH: 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 CeMbCKOXO3SHCTBEHHON MPOIYKIMH [DIeKTpOHHBI pecype] :
TepUAIA | yyebroe mocobue. — DiekTpon.jadH. — Yccypuiick : [lpumopckas [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 u3m., uctp. u gon. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

TUs TIOJTY-
YCHUA
0e3BupycC-
HOT'O
oca104-

Bcero 78,5 118,5

Opranuzanus CcamMOCTOSITENIbHOM pabOThl MO JAMCLUUILIMHE  OCYIIECTBISETCS B
COOTBETCTBUM C METOJUUYECKUMH YKa3aHUSAMH, pa3pabOTaHHBIMH Ha OCHOBE IPOrpaMMbl Kypca
OcHOBBI OHMOTEXHOJIOTUU i Ooyiee PalMOHAIBHOTO IUTAHUPOBAHHUS M HWCIIOJIB30BAHUS
pabouero BpeMeHU 00y4YaroIUMUCS.

1. buoTtexHosiorust pacTeHuil [DNEKTPOHHBIA pecypc| : METOAMUYECKHUE yKa3aHUs IO U3Y-
YEHUIO JAMCUMIUIMHBL JUIs oOyvaromuxcsa mno HampasieHuto 35.03.04 "Arponomus" mnpoduib
Cenexknus ¥ TeHETUKA CEIbCKOXO3SMCTBEHHBIX KYIbTYp / BOpoHEKCKHI TOCY1apCTBEHHBIN ar-
papHbIil yauBepcurer ; [cocT. T. I'. Bamenko] .— DnexTpoH. TekctoBble naH. (1 ¢aiin : 563 Ko6)
— Boponex : Boponexckuii rocygapcTBeHHBIN arpapHbliii yauuepeuteT, 2019 .— 3arnasue ¢
TUTYJBHOTO dKpaHa .— PeXuM focTymna: i1 aBTOPU30BaHHBIX M0OJIb30BaTeNIel .— TEeKCTOBBIN
daitn .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

2. buorexHonorus pacTeHUM [DIEKTPOHHBIM pecypc] : METOANYECKUE yKa3aHUs IO opra-
HU3ALMU CaMOCTOSITENIbHOM paboThl oOyuatomuxcs no HampasieHuto 35.03.04 "Arponomus"
npodpmwis Cenekius U TeHeTUKa CEeIbCKOXO3SHCTBEHHBIX KYIbTYp .— OJEKTPOH. TEKCTOBBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHexckuii rocyaapcTBEHHBIH arpapHblil yHUBEpCH-
TeT, 2019 .— 3aryaBue ¢ TUTYJIBHOTO dKpaHa .— PexuM nocTyna: uisi aBTOPU30BaHHBIX I10JIb-
soBateneit  .—  TekcroBeii  daitn .—  Adobe  Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. (I)OHI[ OLHCHOYHBLIX CPEACTB 1JIA NMPOBCACHUA HpOMC)KyTO‘-IHOﬁ arrecranmm
H TEKYIIEIr0 KOHTPOJIsA

5.1. dransl popMuUpOBaAHUS KOMIIETEHIH I

Honpasaes HNuauxarop no-
KOMHeTeHHI/IH CTHKCHUA KOMIIEC-
JUCHHUIIJINHBI
TCHIINN
odpasden 1.1 OIIK-1 — cmocobeH pemaTh THIOBBIE 3a]aqd IpodeccHo- 3 U omiea
Beeo " | HanpHOH IEATETHPHOCTH HA OCHOBE 3HAHWH OCHOBHBIX 3aKO-
6eOCHUE. HOB MATEMAaTHMYCCKMX, €CTCCTBCHHOHAYYHBIX u o0me- vy I/IIIZ OIIK-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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po¢eCCHOHANBHBIX AUCIUIUINH C NMPUMEHEHHEM HH(popMa-

IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. H WJB omet
OIIK-4 — cioco0OeH peann30BhIBaTh COBPEMEHHBIC TEXHOJIOTHH 3 W3 onk-a
1 000CHOBBIBATh MX IPUMECHEHHUE B IIPO(ECCHOHATBLHOM 11esi- Y U160mk4
TENBHOCTH
H | W1%rmxk-4
OIIK-1 — cmocobeH pemiaTh THIOBBIC 3ala4d Mpodeccro- 3 N1 onk-1
HaJIbHOM JNIESITENbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopasoen 1.2. HOB MaTeMaTHYeCKHX, €CTECTBEHHOHAYUHBIX H 00IIe- Y% U2 omct
Ochosvl npodeccHOoHANBHBIX IUCUUIUIMH C NPUMEHEHHeM HH(opMa-
MONEKYIAPHOIL [IIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. H U3 onx1
Guoaozuu. OTIK-4 — crioco0eH peann30BbIBATH COBPEMEHHBIE TEXHOIOTHH 3 M3 onk-a
1 000CHOBBIBATh UX IPUMEHEHNE B MPO(ECCHOHATBHOM Nesi- N M 6omea
TENBHOCTH
H NJ0nk-4
OIIK-1 — cmocobeH pemiaTh THIOBBIC 3aJa4d Mpodeccho- 3 W1 omk-1
IHoopazoen 2.1.. HAIBLHOM ACATCIHHOCTH Ha OCHOBE 3HAHMH OCHOBHBIX 3aKO- Y W2 omes
Cywnocmo u 3a0auu HOB MaTEMaTHYECKHX, ECTECTBEHHOHAYYHBIX H 00IIe-
COBDEMEHHOL npodeccHOHANBHBIX TUCIUIUIMH C NPUMEHEHHEM HH(popMa- H I3 omka
2eHemu4ecKoll IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
(ecennou u cenomnou) | OIIK-4 — criocoOeH peaan30BbIBATh COBPEMEHHBIC TEXHOIOTHUH 3 13 onka
umdICeHepuU. 1 000CHOBBIBATh UX IPUMECHEHHUE B MTPO(ECCHOHATBLHOM Jesi- Y U160mx4
TENBHOCTH 0 M M%0mcs
Iloopa3zoden 2.2. OIIK-1 — cmocobeH peliaTh THIOBBIC 3aJadd Mpodeccuo- 3 U o1
Cospemennvie HaJIbHOM JNIESITENbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO-
HanpaeneHus u HOB MaTeMaTHYCCKHX, CCTCCTBCHHOHAYYHBIX H 00IIe- Y W2 onct
npobembl 2eHHO- npodeccHoHANBHBIX IUCUUILUIMH C NPUMEHEeHHeM HH(opMma- H I onea
UMDICEHePHOI IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
buomextonozuu. OIIK-4 — crioco6eH pean30BbIBaTh COBPEMEHHBIE TEXHOIOTHH 3 | AA3 ona
1 000CHOBBIBaTh UX PUMEHEHUE B IPO(eCCHOHABHOI fesi-
TENbHOCTU v W16oric4
H N%rkc-4
OIIK-1 — cmocobeH pemath THIIOBBIE 3aiadu Mpodheccho- 3 W omea
HaJIbHOM JIESTENbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Toopasoen 3.1. HOB MaTeMaTH4eCKHX, ECTECTBEHHOHAY4YHbIX U obuienpodec- Y4 U2 ok
Ocobennocmu CHOHAJIBHBIX JIMCIUIUIMH C NPUMEHEHHeM HH(GOPMAaIOHHO-
MUKDOKIIOHATbHO2O KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. H U3 onka
DASMHOXCENUS. OIIK-4 — crioco6GeH pean30BbIBATH COBPEMEHHbIE TEXHOIOTHH 3 | A5 onka
1 000CHOBBIBaTh UX PUMEHEHHE B IPO(ECCHOHANIBHOI Jesl-
TENILHOCTH Y N160mic-4
H | W1%rmk-4
OIIK-1 — cnocobeH pemath THHOBBIE 3aa4yu mpodeccro- 3 U1 onk-1
Iodpasden 3.2 HaJIbHOM JIESTENbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO- \Y W2 omca
TexHonoos HOB MaTeMaTHYeCKHX, ECTECTBEHHOHAYYHbIX U obmenpodec-
nonyuenus CHOHAJIBHBIX JUCLHUIUINH C NPUMEHEHHEM I/II;I(I)OpMaLII/IOHHO- H VI3 omes
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
be36upycHo20
n0CcadouHo20 OIIK-4 — crioco0eH peanu3oBbIBaTH COBPEMEHHBIE TEXHOJIOTHU 3 M3 onk-4
Mamepuaia. 1 000CHOBBIBAaTh MX IPUMEHEHHUE B ITPO(GECCHOHATIBHOM J1esi- % W6omka
TENILHOCTH
H N9%rkc-4

5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSA KOMIIETEeH Uil

5.2.1. llIkaabl OLIEeHUBAHUSA JOCTHKEHHUSI KOMIIETEHITHIA

Bun onenku

OrneHku
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Axanmemudeckas OIleHKa
1o 2-X 0aIbHOM LIKAJIE

HC 3a4C€THO 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-
JTAYH JUCIIATITIHBI

3adTeHo, IPOABUHYTHII

CTyneHT BBIIOJMHIII BCE 3aJaHHA, TPETYCMOTPEHHBIE pabouell mporpam-
MO#, oTuuTascs 00 WX BBHINOJIHCHUHU, JEMOHCTPHUPYS XOpoIlee 3HAHUE
OCBOCHHOTO MaTepHaia U YMEHHE CaAMOCTOSTEIILHO peliaTh CTaHAapTHBIC
3a/1a49¥ TUCIUTLTAHBI

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,
KOMIIETEHIIMS 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 3aJauu
JUCLUIUIMHBI IAXKe C TIOMOILBIO IPENOAaBaTes

KpI/ITepI/II/I OLICHKHU TCCTOB

OreHka, ypoBeHb TOCTIKEHUS

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%

HeynosnersopureinsHo,
KOMIIETEHIIUA HE OCBOCHA

ConeprkaHue MpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun olieHKH YCTHOTO ornpoca

OneHka,
YPOBEHB JIOCTUHKEHUS
KOMITIETEHITUHN

Onucanue KpUTEpUEB

3a4TeHo, BEICOKHI

CTyIeHT ZeMOHCTPUPYET YBEPEHHOE 3HAHNE MaTepHaja, YeTKO BBIPAKaET
CBOIO TOYY 3pEHMs MO paccMaTpUBAEMOMY BOIPOCY, NMPHUBOJS COOTBET-
CTBYIOIIME TIPUMEPHI

3auTeHo, IPOABUHYTHIN

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

3auTeHO, TOPOTOBBIi

CTynIeHT IeMOHCTPUPYET CYIIECTBEHHBIC MTPOOEIBI B 3HAHUIX MaTepuaa,
JIOTTYCKaeT OMMOKHN B OTBETAX

He 3a4TCHO, KOMIICTCHIIMA
HEC OCBOCHA

CTyneHT JEeMOHCTpUPYET HE3HaHHWE Marepuaia, JOIyCKaeT TpyObie
OIIMOKH B OTBETAX
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5.3. MartepuaJibl 1Jisl OHEHKHU J0CTHKeHUs KOMIIeTeHIN
5.3.1. OueHouHble MATEPHUAJIBI IPOMEKYTOUYHOM aTTECTAIUU
5.3.1.1. Bonpocsl K 3k3amMeHy (He IPEIyCMOTPEHBI)
5.3.1.2. 3agaun K 3Kk3amMeHy (HE MPEITYCMOTPECHBI)
5.3.1.3. Bonpochl K 3a4eTy ¢ OleHKOii (He IPeayCMOTPEHbI)

5.3.1.4. Bonipocsl k 3a4eTy

Conep:xkanue

KoMnerenmus

NIK

Oco6ennoctu crpoenue JJHK aykapuot

OIIK-1

U1 omnk-1
W]120mk-1
W3 0mk-1

OIIK-4

W130mk-4
U 160rx-4
W190rk-4

Perumkanus IHK. [IpuHnumns! perumkanuu

OIIK-1

HI[ 1 OIIK-1
N 20nk-1
HIB OIIK-1

OIIK-4

N30mk-4
WU/160mk-4
N 190rmk-4

Tpanckpunuus y 3ykapuor

OIIK-1

HI[ 1 OIIK-1
N 20nk-1
HIB OIIK-1

OIIK-4

N/130mk-4
NT60mK-4
N90rik-4

[TocTTpanckpumnimonHsie npeodpazoBanust PHK
y DYKapHuoT

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N/130mk-4
N/160m1k-4
W90k

I'eneTnuecknii KOO U €ro CBOICTBa

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N3ork-4
W 60ork-4
W90k -4

L[eHTpaJ'IBHaSI Jorma MOJ'IGKy.TISIpHOfI I'CHCTHUKU

OIIK-1

W1 omk-1
W]120rmk-1
N3 0mk-1

OIIK-4

N3ork-4
N/160mk-4
/1904

TpaHcaaus reHeTUYECKOTO KOIa

OIIK-1

W1omk-1
N120mk-1
W13 0mk-1

OIIK-4

N3ork-4
W T60r11K-4
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W 190rk-4

Coznanue pekomOuHanTHbIX JJHK u "oubmuorex"
T'CHOB

OIIK-1

U1 omnk-1
W]120rmk-1
NU20mk-1

OIIK-4

N3 0mk-4
W/160rk-4
N1 90rmik-4

BBIL[GJIGHI/IG 1 KJIIOHUPOBAHHEC I'CHOB.

OIIK-1

U1 omnk-1
W]120rmk-1
N3 0mk-1

OIIK-4

N3 0mk-4
W/160r1k-4
N190rmik-4

10,

SKCHPGCCI/IH I'CHOB

OIIK-1

W1 omk-1
N20mk-1
W3 0mk-1

OIIK-4

N Bonk-4
N16ork-4
N9ormk-4

11,

CoznaHue TpaHCT€HHBIX pacTEHUMN

OIIK-1

N1 omnk1
N20mk-1
NJ30mnxk-1

OIIK-4

W/130mk-4
NJ160r1k-4
N 1%0rmik-4

12,

Mertozpl in vitro At 0310pOBJICHHSI paCTEHUH.

OIIK-1

N1 omk-1
N20mk-1
W13 0rk-1

OIIK-4

W13 0rk4
N/160m1k-4
N90rk-4

13

MHUKpPOKJIOHAIBHOE Pa3MHOKEHHUE PACTEHUI

OIIK-1

W1 omk-1
WJ120rmk-1
N20mk-1

OIIK-4

N3ork-4
W 60ork-4
W90k

14

MUKpPOYEPEHKOBAHUE Y PACTEHUM.

OIIK-1

W 1omk-1
N120rmk-1
W13 0rmk-1

OIIK-4

W/130nk-4
NT60mK-4
W90k

15

Per CHCpaluid paCTeHI/Iﬁ H3 MCPUCTEM.

OIIK-1

W 1omk-1
WJ120rmk-1
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N]Bonk-1

OIIK-4

W13 0rk-4
WU /160mK-4
W190rk-4

OIIK-4

N3 0mk-4
W/160rk-4
N1 90rmik-4

16

TpeGoBanwusi, TPENBABISIEMbIC MPHU MPOBEIACHUN
pabor in Vvitro.(k TUTaTENBHOU cpene, K 00opy-
JIOBaHMIO, MaTepHajiaM H Jip.)

OIIK-1

U1 omnk-1
W]120mk-1
W3 0mk-1

OIIK-4

N3 0mk-4
W/160mk-4
N 1%0rmik-4

17

CocTaB OCHOBHBIX MTUTATENIBHBIX CPE JJISI MHK-
POYEPEHKOB.

OIIK-1

N lonk-1
N20nk-1
N/Bonk-1

OIIK-4

N Bonk-4
N16ork-4
N9ormk-4

18

CocTtaB OCHOBHBIX IMUTATEIBHBIX CPEJ] B TEXHOJIO-
ruu N Vitro.OcoOeHHOCTH MPUTOTOBJICHHUS MTUTA-
TEJIbHBIX CPEI.

OIIK-1

HI[ 1 OIIK-1
N 20nk-1
I/I;leOl'IK-l

OIIK-4

N Bonk-4
N16ork-4
N90mk-4

19

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

OIIK-1

W 1omk-1
N120rmk-1
W13 0rmk-1

OIIK-4

N30mk-4
N T60rK-4
NJ90rik-4

20

O6opynoBaHue OMOTEXHOIOTHYECKOU TabopaTo-
pun. TpeboBaHHs K 000PYTIOBAHUIO.

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N130mnk-4
N60ork-4
N9k

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

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

5.3.2. OueHoYHbIE MATEPHAJIbI TEKYILIET0 KOHTPOJIA

5.3.2.1. Bonpocsl TeCTOB
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Ne Conep:xanue Kowme- NAK
TEHITHSI
1 | Yro Takoe azorpukcanus?:
1) mepeBox armoceproro azora (N2) B pacCTBOPUMYIO, OMOJIOTH- W o
YECKHU YCBOSEMYIO (POPMY € IIOMOLIBIO a30TYUKCUPYIOLIUX OPra- | Or7K-1 | U T2omic1
HU3MOB. W B0mx.1
2) mepeBoj atmocdeproro azota (N2) B HEpaCTBOPUMYIO, OHOIIO-
THYECKU YCBOSIEMYIO (POpPMY C TOMOIIBIO a30TGHUKCHPYIOIIUX Op-
TaHU3MOB.
3) mepeBosa azora (N2) B paCTBOPUMYIO, OMOJIOTHYECKH YCBOsIC- N1 30mk-4
MYI0 (hOpMY C TIOMOILIBIO a30T(HUKCUPYIOIIUX OPTaHU3MOB. OIIK-4 | U60mxk-4
4) nepeBoj atMocdepHoro azota (N2) B pacTBOpuMyto (hopmy ¢ N19%mk-4
MIOMOIIIBIO a30TPUKCUPYIOIUX OPTaHU3MOB.
2 | AMimndukanus — 31o: N 1omk-1
1) ymeHbIIeHHE J03bI TeHa. OIIK-1 | U120mk-1
2) paBHas J103a T'eHa. N 30mnk-1
3) ociiabneHue ICUCTBUS TeHA. B0k
4) yBenmuueHue 1036l FeHa. OIK-4 | U/l60mk.4
W190mk-4
3 | AHAporeHe3 —3TO:
1) pa3BuTHE SMOPUOUIOB, @ 3aTEM M PACTEHUI U3 MPEIIICCTBEH- W/lonk
HHMKOB MYKCKHUX IIOJIOBBIX KJIETOK — MaKpOCIIOp. OIK-1 | M/20m1x-1
2) pa3BUTHE SMOPUOHIOB, a 3aT€M M PACTEHUI U3 MPEIIICCTBEH- NBomc-1
HUKOB MY)KCKHX TIOJIOBBIX KJIETOK — MHKPOCTIOP.
3) pa3BuTHE SMOPUOUIOB, @ 3aTEM M PACTEHUI U3 MYKCKHUX IOJIO- M B
BBIX KJIETOK — MUKPOCIIOP. } OITK-4 | Nllbomca
4) pa3BuTHe 3MOPHUOHJIOB, a 3aTEM U PACTCHUH M3 KECHCKHUX I10- V0
JIOBBIX KJIETOK — MaKpOCIIOP.
4 | BuoTeXHOJIOTHA — ITO:
1) HayKa O MPAaKTUYECKOM HCIOJIb30BAaHUU JOCTHXCHHUI OHOJIO- Wl onc
- OIIK-1 | U120mk-1
2) HayKa O MPAaKTUYECKOM HCIOJIb30BaHUU JOCTHIKCHHI TCHETH- WBonic-1
KH.
3) HayKa O MPAKTHYECKOM HCIOIb30BAHNH JIOCTHKCHUN MUKPO- IR
Ouonoruu. OIIK-4 | U160rK-4
4) Hayka O MPAKTUYECKOM HCIIOJIb30BAaHUH JJOCTH)KEHUH CETbCKO- U19r1k-4
T'0 XO3SHCTBA.
5 | BH0JIOTHYeCKH AKTHBHbIE COEIMHEHUSI — ITO
1) BemecTBa, ClIOCOOHBIE OKA3bIBATh BIUSHHUE Ha BCE TPOIIECCHI, N1 omk-1
MPOTEKAIOIINE B OpraHU3ME. OIIK-1 | U120mnk-1
2) BelecTBa, COCOOHBIC OKAa3bIBATh BIUSHUE HA OMOJIOTHYECKUE N20mK-1
MIPOIIECCHI B OpPraHU3ME.
3) BemiecTBa, CIOCOOHBIE OKA3bIBATh BIUSHUE HA HEKOTOPHIE
TIPOIIECCHI B OPTaHM3ME. N A30mx-4
4) BelecTBa, CIOCOOHBIC OKA3HIBATH BIHMSIHUE HA (DU3HOIOTHYE- OIIK-4 gﬁgom"‘
OIIK-4

CKHE ITPOLECChI B OpraHnU3MeE.
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6 | BexTop —3T0:
1) monexyna JIHK, He criocoOHast caMOCTOATETLHO PETLIN-
IUPOBATHCS B KIETKAX Pa3IMYHBIX OPraHU3MOB M 00eCTIeYnBaTh Nlonk
pa3MHOKEHHE U paboTy BCTPOCHHOTO B HE€ I'eHa. OIIK-1 | U20nk1
2) mosexyna PHK, crioco6Hasi caMOCTOATENHHO PEMIMIIHPOBAThCS U 20nk-1
B KJIETKaX pa3IMYHbIX OPraHU3MOB U 00€CIeYrBaTh pa3MHOXKe-
HUE U paboTy BCTPOCHHOTO B HEE I'eHa.
3) monekyna JIHK, criocobHast caMoCTOSATEILHO PerlIn-
UPOBATHCS B KJIETKAX Pa3IMYHBIX OPraHU3MOB M 00eCTIeYnBaTh I3
pa3MHOKEHHE U paboTy BCTPOCHHOTO B HEe€ I'eHa. OIK-4 | 11 6OHK'4
4) MoJieKyJa, CIIOCOOHas CAaMOCTOSTEILHO PETUIUIIUPOBATHCS B Hﬂgonm
KJIETKaX pa3IM4YHbIX OPraHU3MOB U 00eCIeynBaTh pa3MHOKECHHE OIK-4
U paboTy BCTPOCHHOTO B HEE I'eHa.
7 | I'en—9T0:
1) nocnenoBaTeNbHOCT, AMMHOKHCIIOT, OTBETCTBEHHAS 32 OIpe-
JEJICHHYIO (PYHKIMIO OpraHu3Ma IyTeM KOJIMPOBaHUS Oelka Uiu U Tonk-1
PHK. OIIK-1 | U20mnk-1
2) mocnea0BaTeNbHOCTh HYKJICOTHIOB, OTBETCTBEHHAS 3a OIpe/ie- U/Bonk-1
JICHHYIO CTPYKTYpPY OpraHu3ma IyTeM KOJUpPOBaHuUs Oesika Uiu
PHK. IIpencraBuser cob6oit 0Tpe30K MOJIEKYIIbI HYKJIEHHOBON
kucnotsl (JAHK, pexxe PHK).
3) mocnen0BaTeIbHOCTh HYKIICOTHUIOB, OTBETCTBEHHAS 32 OIpE/ie- N130mk-4
JNeHHyI0 (DYHKIIHIO OpraHu3Ma ITyTeM Koguposanus Genka. [Ipen- | ONK-4 | N]160mk-4
cTaBJsieT co00il OTPE30K MOJIEKYJIbI HYKJIEMHOBON KHUCIOTBI N9rmk-4
(AHK, pexxe PHK).
8 | I'enoTun —3710: U omict
1) COBOKYITHOCTb YaCTH I'€HETUYECKOM MH(pOPMALMU OPranu3Ma. | O[IK-1 | U J20mc-1
2) COBOKYITHOCTh BCEH T€HETHYECKON NH(OpMAIIMK OPTaHUu3Ma. U30mk-1
3) coBoKynmHOCTh MH(OpMAIK 00 OpraHu3Me.
4) nadopmanus 06 opranuzMe. N3 0mk-4
OIIK-4 | U60r1k-4
W190nk-4
9 | NeneTnyeckuii KOI — ITO:
1) cucrema 3anucu reHetndyeckoit nHGopmaruu B Mosexyne JJHK
KOJUpyroImasi 0eok N1 onk-1
2) cucrema 3anucu reHeTH4eckoi MH(opMaIuy, OCHOBaHHAs Ha OIIK-1 | U120mnk-1
COOTBETCTBUU YEPEIOBAHUS TPOEK HYKJIEOTHIOB (KOJIOHOB) B MO- N 30mk-1
nexyne JIHK nopsaxy amuHokucnor B konupyemom ero PHK
3) cucrema 3anucu reHeTuYecko nHopmalu, OCHOBaHHAs Ha
COOTBETCTBUH YEPEAOBAHUS TPOEK HYKJICOTUAOB (KOJJOHOB) B MO-
nexyne JJHK nopsiiky aMMHOKHCIIOT B KOJUPYEMOM €10 Oenke B0k
4) cucrema 3anMcu reHeTHYecKor HHPOPMAaLlK, OCHOBaHHAs Ha OMK-4 | Ul60mk.s
COOTBETCTBUU Y€peI0OBaHUS HYKJIEOTHIOB (KOJIOHOB) B MOJIEKYIIE WU9%0mxc4
Oenka MOPAIKY aMHHOKUCIOT B kKogupyemoM ero JTHK
10 | I'ennasi MHKEHEPHsI— ITO
1) n3MeHeHune HacleACTBEHHOCTH C MMOMOIIBIO €€ Ipeodpa3oBa- U 1onk-1
HUS Ha YPOBHE OTJEJIbHBIX T€HOB. OIIK-1 | U120mk-1
2) U3MEHEHUE HaClIEJCTBEHHOCTH C IMOMOIIBIO €€ Ipeodpa3zoBa- U30mk-1

HUS Ha YPOBHEC OTACIBHBIX XpPOMOCOM
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3) U3MeHeHue HaCJIeCTBEHHOCTH C IMTOMOIIBIO ee MpeodpazoBa-

HUS Ha YPOBHE OTJEJIbHBIX T€eHOMA OIIK-4 EHEOHIM
4) U3MEHEHHE HACIEICTBEHHOCTH C TIOMOIIBIO €€ peodpa3oBa- ) H§9OHK'4
HUS HA YDOBHE OTJICJIbHBIX OPraHU3MOB ori-4
11 | I'erepoxkapuoH — 3T10: W1 onx-1
1) IPOAYKT CIAUSHUSA SI€P Pa3HBIX KIETOK OIIK-1 | U120mx-1
2) IPOIYKT CIMUSHUS KIETOK C TeHETUYECKU PA3TUYHBIMU SAPaAMHU, N J130mk-1
B KOTOPOM HE MIPOU3OILIO CIUSHUE sIAep
3) OPOIYKT CIUSIHUS KIETOK N/ Boric4
4) NPOIYKT CAUSHUS KJIETOK C TeHETUYECKU PA3IMYHBIMU SAPAMU, OIK-4 | M/l6or-4
B KOTOPOM TIPOH30IILIO CIUSHUE SACP N/ Boric-4
12 | T'omokapuoH — W oniet
1) IpOAYKT CIUSIHUS T€HETUYECKH Pa3INYHbIX KJIETOK, B KOTO-
pz,lpoe illlg)onsomno CIIUSIHUE SJIEP P OfK-1 g,zleHK-l
M2o0mk-1
2) NpOAYKT CAUSHUS T€HETUUYECKH UJIEHTUYHBIX KJIETOK, B KOTO-
PBIX HE TIPOU30LLIO CIHUSHUE SIIIEP W B0
3) IPOAYKT CIUSIHUS KJIETOK, B KOTOPBIX HE MPOU3OIILIO CIUSHUE
OIIK-4 | U60rK-4
ASIEp W90
4) IPOIYKT CIUSHUS KIETOK OlIK-4
13 | 'uHoreHes—3T0 :
1) pa3BuTHe 3H10CTIEpMa 0€3 OIUIOAOTBOPEHHUS TP KYIbTUBUPO- Ulonk1
BaHUU HEOIJIOJOTBOPEHHBIX 3aBsI3€H U CEMSITIOUEK. OIIK-1 | M120mk-1
2) pa3BUTHE 3apOIBIIIEBOr0 MEIIKA OCIIE OMIOJOTBOPEHHUS IPU U/Bonk-1
KYJIbTUBHPOBAaHUH HEOIUIOAOTBOPEHHBIX 3aBsI3€i U CEMATOYEK.
3) pa3BuTHE 3apOJIBIINIEBOrO MeIIKa 0€3 OII00TBOPEHUS TTPU WUBomia
KYJIbTUBHPOBAHHUH OIUIOAOTBOPEHHBIX 3aBsi3€l U CEMAMOYCK. )
4§Ipa3BI/ITI/Ie 3apOJIBIIIIEBOTO MeIIKa 0e3 OTUIO0TBOPEHUS MIPH OIIK-4 gﬁgOHK'A
KyJbTUBUPOBAHUN HEOIUIOJIOTBOPEHHBIX 3aBS3€H U CEMSITIOUCK. ortic
14 | I'ennasi MHIKEHEPHUsI — 3TO:
1) 3TO U3MEHEeHHE HACTIEACTBEHHOCTH C TIOMOIIIBIO €€ Ipeodpazo- W1 omx-1
BaHUs HA YPOBHE OTAECIBHBIX I'€HOB. OIIK-1 | U120mnk-1
2) 5TO U3MEHEHHE HACIIEJICTBEHHOCTH C TIOMOIIBIO €€ Mpeodpaso- N 30mk-1
BaHUs Ha YPOBHE OT/AEIBHBIX XPOMOCOM.
3) 9TO U3MEHEHUE HACTIEACTBEHHOCTH C IIOMOIIIBIO €€ Mpeodpazo-
BaHUsI Ha YPOBHE OT/IETbHBIX OPraHU3MOB. UB3onc4
4) 5TO U3MEHEHHE HACIIEACTBEHHOCTH C MOMOIIBIO €€ MPE0dpa3o- OIIK-4 | U]16om-4
BaHWsI Ha YPOBHE TCHOMA. NBonic4
15 | Jdeaenus — 3to:
1) myTanus, B pe3ysbTaTe KOTOPOH MPOUCXOAUT J0OaBIEHUE OJI- N lonk-1
HOTO WK 00Jiee HYKJICOTHIOB OIIK-1 | U120mnk-1
2) MmyTanus, B pe3yJibTaTe KOTOPOH MPOUCXOAUT yTpaTa OJHOTO N30mk-1
uiu 60Jee HyKJICOTUI0B
3) MyTanus, B pe3yabTaTe KOTOpOil IPOUCXOAUT YABOECHHE OJIHO-
r0 WK 0oJjiee HYKIIEOTH/IOB W] 3onk-4
4) myTanus, B pe3yJibTare KOTOPOM MPOUCXOJUT CHHTE3 OJHOTO OIIK-4 gﬁgom"‘
OTK-4

Wi 60Jee HyKJICOTHIOB
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16

JAHK — sto:

1) ne3okcuprOOHYKIEMHOBAs KUCI0TA, BBICOKOMOJIEKYIISIPHBII
noJmMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHUIAMH, COCTOSITUMHI
U3 a30TCOJIEPKAINX UKINUYECKUX COSTUHEHHI, Ha3bIBAEMbIX
OCHOBaHUSIMH, CaxapoM — JIe30Kcupr0030it u pochopHoi KuCIo-
Toi. COOTBETCTBEHHO YeThIpeM HykjieoTuaaM B coctaB JJHK
BXOJST 4 OCHOBaHUS — TUMHH, aJICHUH, TYaHUH U IUTO3UH. Yepe-
JIOBaHHEM HYKJIEOTUIOB KOJUPYETCS TeHeTHYecKast HHPpopMaIus
2) puOOHYKJIEHHOBAsI KUCJIOTA, BHICOKOMOJIEKYJISIPHBIN TTOJIUMED,
00pa30BaHHBIN YETHIPbMSI HYKICOTHAAMH, COCTOSIIIUMH U3 a30T-
CoJIepKalIiX HUKINYECKUX COEIMHEHN, Ha3bIBa€MbIX OCHOBA-
HUSMH, CaxapoM — Ae30Kcupru0030ii u pocdopHoit kucimoton. Co-
OTBETCTBEHHO 4eThIpeM HykieoTuaM B coctaB JIHK Bxomst 4
OCHOBaHUS — TUMUH, aJICHUH, TYaHUH U IIUTO3HH.

3) UepenoBaHuMEM HYKIEOTHJIOB KOAMPYETCS TI'€HETUYECKAs
uHpopmanus

—I1€30KCUpUOOHYKJIEMHOBAasE KUCJIOTa, MOJIMMEpP, 00pa30BaHHBII
YeTHIPbMsI HYKJICOTHJIAMHU, COCTOSIIIMMH U3 a30TCOAEP KAIIUX
UKJINYECKUX COCAMHEHUIN

4) ne30KkcupruOOHYKIEHHOBAsI KUCIIOTA, BHICOKOMOJIEKYISIPHBIN
noJImMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHIAMH, COCTOSIITUMU
U3 aMUHOKHUCJIOT

OIIK-1

U 1ormk-1
NJ20mk-1
N/130rk-1

OIIK-4

WN30rmk-4
N/160mk-4
N190rik-4

17

Tepmun in vitro o3xHauaer:

1) BeIpalBaHue BHE OpraHu3Ma

2) BbIpalMBaHUE BHE OPraHU3Ma Ha UCKYCCTBEHHBIX IMH-
TaTeJbHBIX CPeJaxX B CTEPUIIBHBIX YCIOBUAX

3) BeIpaliMBaHKue BHE OpraHM3Ma Ha UCKYCCTBEHHBIX IH-
TaTeJIbHBIX Cpeax

4) BbIpalllUBaHUE B CTEPUIIbHBIX YCIOBUAX

OIIK-1

U 1omk-1
N 20mxk-1
N/130mk-1

OIIK-4

N30rmk-4
N 60r1k-4
N19omnk-4

18

Kanayc —aro:

1) macca nuddepeHIMpoBaHHBIX KIETOK, 00pa3yrouXcs Ipu
HOBPEXJCHUN PACTEHUS, JINOO NP BBIPALIMBAHUN €IMHUYHBIX
KJIETOK 1n ViVO.

2) macca Hequ(GEepeHIIMPOBAHHBIX KJIETOK, 00pa3yIOLINXCs PU
MOBPEXICHUN PACTEHHS, JINOO TIPY BBIPAITMBAHUN €IMHUIHBIX
KJIETOK Ha UCKYCCTBEHHBIX Cpeax in vitro.

3) macca quddepeHIIMpPOBaHHBIX, T.€. CIIEIUAaIN3UPOBAHHBIX Kile-
TOK, 00pa3yIOLINXCs MPHU MOBPEXKIEHUHN pacTeHUs, 1100 MPU BbI-
palMBaHUK €AMHUYHBIX KJIETOK Ha UCKYCCTBEHHBIX Cpeax in
vitro.

4) macca HenupepeHTUPOBaHHBIX, T.€. HECTIEIUATN3UPOBAHHBIX
KJIETOK, 00pa3yromuxcs MpyU MOBPEXICHUN PACTEHHSL, JTUO0 IpU
BBIpAIIMBAaHUH OOJIBIIIOTO YKCIIA KIIETOK Ha HCKYCCTBEHHBIX Cpe-
ax in vitro

OIIK-1

W 1omk-1
N120mk-1
N 30mk-1

OIIK-4

N 3ork-4
W60k -4
N O0rk-4

19

Kion —3ro:

1) rpymnma pa3nuyaronmxcs reHeTHIECKU KIETOK, 00-
Pa30BaBIIASICS B pE3YJIbTATE ACICHUS OJHON KIIETKH.

2) rpymia He pa3InYyaroIXCcs TeHETUYECKH KIETOK, 00-
pa3oBaBIIASICS B pE3YyJIbTATE ACICHUS OJHOM KIIETKHU.

OIIK-1

U 1omk-1
N120mk-1
N130omnk-1
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3) rpynmna KIeTok, 00pa3oBaBIIasCs B pe3ysibTaTe ACJICHHUS OJHOM

KJIETKH. 1Bonc4
4) rpymnma He pa3IMYaOIMXCs TeHETHUECKH KIETOK, 00~ OIIK-4- | H/l6onc4
Py p I ’ N 9%omnk-
pa3oBaBLIasICsI B pE3yJIbTaTe pacipeieIeHUs] XPOMOCOM. OIIK-4
20 | KierouHasi MH:KEHEPHSI — ITO: N 1omnk-1
1) nomyuenue rubpu0B OIIK-1 | U120mk-1
2) mosry4eHue TUOPUJIOB C TIOMOIIBIO CITHSIHHS KIIETOK N130mk-1
3) mostydeHue TuOPUAOB C MOMOIIBIO THOPUIU3AIINH U30mk-4
4) noytydeHre THOPHUJIOB C TIOMOIIBIO CIUSHUS POTOIIIACTOB OIIK-4 | U160mk-4
N]19rk-4
21 Kouonu —93TO: W ok
1) Tpoiika HykneotunoB B JIHK nnmu PHK OIK-1 | U204
2) tporika HyksieotunoB B JIHK win PHK, kogupyromas onpene- B0k
JICHHYIO aMUHOKHUCIIOTY, MO0 Ompeesstonas Haqao /cTapT—
KOJOH/ MJIM KOHEII /CTOI—KOIOH/ TPAHCIISAIIUH N3 ork-4
3) Tpoiika nykineoruaoB B JJHK OIIK-4 | U160rKk-4
4) tpoiika nykiaeotunoB B PHK N90rmk-4
22 | Koubworanus — 3to:
1) anasor moJIoBOro Impoiecca N1 onx-1
2) aHaJIOT MOJIOBOTO Ipoliecca y 6akrepuil, mpu kotopoM nepeHoc | OIIK-1 | M120mk-1
TeHETHYECKOTO MaTepraia OT OJHON OAKTEpUU K APYroi HE MPo- N 30mk-1
UCXOIUT
3) a”aJyior moJI0OBOrO Ipoliecca y OakTepuid, Ipu KOTOPOM HET
MPSIMOTO KOHTAKTa MKy KIIETKaMu
4) aHaJIOT MOJIOBOTO MpoIecca y OaKTepuid, MPU KOTOPOM MEPEHOC N1 30mk-4
TEHEeTHUYECKOT0 MaTepuaia OT OAHON OaKTepuu K APYroi ocy- OIIK-4 | U160mnk-4
LIECTBIISIETCS B PE3YJIbTATE NPSAMOr0 KOHTAaKTa MEXIY HUMHU N90rmk-4
23 | Kommiementapuas JHK (x/IHK) — 31o: W omic1
1) cunresupyemas xomnust MPHK, cooTBeTcTBYIOIIIas ONIpeieneH- OIK-1 | UR0mx1
HOMY T€HY WBomka
2) cunTe3upyemas uckyccrseHno konust MPHK, cooTBeTcTBy10-
ast ONpeAeIeHHOMY TeHY N/130onk-4
3) cunTesupyemas uckycctBeHHo komust MPHK OIIK-4 | U160mk-4
4) MPHK, cooTBeTcTBYyIO1Ias ONIPEeIeIEHHOMY TeHY N 90rmk-4
24 | Kocmuambl — 310! N1omnk-1
1) HOBBII THTT BEKTOPOB OIIK-1 | U120mk-1
2) HOBBIW THI BEKTOPOB, COUETAIONIUX B ce0e CBOKWCTBO TIa3MH- N 30mk-1
JIbI ¥ BUpYCa
3) 0coGBIE BEKTOPBI NJB3onk-4
4) HOBBII THIT BEKTOPOB, 00/1a/1aI0IINE CBOICTBOM BHpYCa OIIK-4 | N60mk-4
U194
25 | "JIunkue KOHIBI" —3TO
1) yuactku JIHK co cmapeHHBIME a30TUCTBIMUA OCHOBaHUSIMH, W
KOTOPBIC CTPEMSATCS O0BEAMHHUTHCS 1O MPUHITUITY KOMILUIEMEH- OlK-1
OIIK-1 | U120mk-1
TapHOCTHU W B0y

2) yaactku JIHK ¢ HecriapeHHBIMU a30TUCTHIMU OCHOBAaHUSIMH,
KOTOPBIE CTPEMATCS OOBEAMHHUTHCS MO MPUHITUITY KOMIUIEMEH-
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TapHOCTH
3) yuactku PHK ¢ HEcmapeHHBIMU a30TUCTHIMUA OCHOBAHHUSIMU,

KOTOPBIE CTPEMSATCS] 0OBEAMHUTHCS 110 MPHHLIUITY KOMIJIEMEH- N30rmk-4
TapHOCTHU OIIK-4 | U160ormk-4
4) y4acTKH1 XpOMOCOM C HECITAPEHHBIMU a30TUCTHIMH OCHOBAHUSI- N 190rik-4
MH, KOTOpbIE CTPEMSATCSI 00BEAUHUTHCS 110 MPUHLUITY KOMILIe-
MEHTApPHOCTH
26 | Jlokyc —9T0:
1) MecTo Ha MOJIEKyJe HYKJIEMHOBOM KMCIIOThI, 3aHUMaeMOe OJ1- N1 omk-1
HUM F€HOM WJIM TPYIIOi 00bIYHO (hYHKIIMOHATBHO OIU3KUX Te- OIIK-1 | U120mk-1
HOB N3Bomxk-1
2) MECTO Ha MOJIEKYJIE HyKJIIEMHOBOM KUCIIOTBI
3) MecTO Ha MOJIEKYJIe HYKJI€MHOBOW KHUCIIOTBI, 3aHUMAeMOe O/
HUM F€HOM WJIM TPYIIOi 00bIYHO ()YHKIIMOHAIBLHO AAJICKUX Te- W3 0mx-4
HOB OIIK-4 HIL6OHK-4
4) MecTO Ha MOJIEKYJIe OeJIKa, 3aHMMAaeMO€e OJTHUM T€HOM WJIU N]190mK-4
rpynmnoi 0ObIYHO (PYHKIIMOHAIBHO OJIU3KHX T€HOB
27 | MoaekyJisipHOe KJIOHUPOBAaHHE — 3TO:
1) meron oOHapykeHHs MoJieKyl pekomOuHaHTHBIX JJHK VT ok
2) meTo oOHapyKeHHs MOJIeKyn pekoMOnHaHTHBIX JTHK, ONK-1 | U201
Harpumep, THOPUIHON TUTa3MHUIBI, ITYTEM BKITIOUCHHUS TyKEPO/I- W Bomk-1
Hoii JIHK B BekTOopHY!O I1a3Muly/ IyTE€M pacceBa U BbIpALIMBa-
HUS Ha IUTATEIIbHOM arape KJIeTokK, B kotopsie Takas JJHK Obuia
BBeZIeHa TpaHcopmanueil. B ciydae Oakrepuil kaxas Takas
KJIETKA MPEJCTABISET OO0 KIIOH, BCE KIETKH KOTOPOTO COZIEp-
KaT OJMHAKOBBIE MOJIEKYJbl pekoMOnHanTHoi JJHK U3 ork-4
3) meron o6Hapyxenus monekyn JIHK OIIK-4 | U]6om-4
4) Metos1 oOHapy»)eHHUsS MOJIeKyN pekoMOnHaHTHBIX PHK W/ Oorii-4
28 | lporomiact — 3TO: } U onka
1) yacThb HUTOIIA3MBI, TUILIEHHAS KIIETOYHOM CTEHKH. OIIK-1 | U120mk1
2) yacThb KJIETKH, JIMIIEHHAs KIETOUYHbIX OpraHesul. N3 omk-1
3) yacTh UUTOIUIA3MBI, C KJIETOYHON CTEHKO.
4) 4acTh KIJIETKH, JIUIIEHHAs! KIIETOYHOU CTEHKH. N30k
OIIK-4 | U60rk-4
U 9rk-4
29 | ITaccax —3T10:
1) mepecaaka kajmTyca Ha 0OOTaIEHHYIO TOPMOHAMH MTUTATENb- N lonk-1
HYIO Ccpefly 1100 A MOoJIepKaHus pocTa, 1160 ¢ nenbto MHAYK- | OIK-1 | U120mnk-1
1 Mopdorenesa. N 30mk-1
2) mepecajka Kauiayca Ha 6€3ropMOHAIbHYIO TUTATENIBbHYIO Cpey
u00 ISl TOEPIKAHMSI pOCTa, TMOO € LEeTbI0 HHIYKIIUA MOPGO-
reHesa. 3ok
3) mepecajika KauTyca Ha CBEKYIO MMUTATEIBHYIO Cpeay MO0 AJIs OMK-4 | UJl60omk.s
HoJIep>KaHus pocTa, TH00 € IeNbI0 HHIYKIIMA MOpgoreHesa. WU9%0mxc4

4) nepecajka KaJulyca Ha CBEKYIO TUTATEIbHYIO CPELy.
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30 | Mna3mupa —3To0:
1) komprieBast mosiekyina PHK, permmumupyromascs B KjeTkax aB- U 1onk-1
TOHOMHO OT XpOMOCOMBI. OIIK-1 | U120mk-1
2) komnbiieBas moJiekyina JIHK, permnnupyromiascs B KJIeTKax aB- U301
TOHOMHO OT XpPOMOCOMBI.
3) muneiinas monekyna JJHK, permmumupyromascs B KjieTkax aB-
TOHOMHO OT XpPOMOCOMBI. N 30mk-4
4) MoJiekya, perTUIUPYIOIIascs B KJIETKaX aBTOHOMHO OT XPO- OIIK-4 | U160rKk-4
MOCOMEL. N90rmk-4
31 | IlpokapuoThl —
1) mpocTeiiiine 0THOKIETOYHbIE OPTaHU3MbI WU omes
2) npocTeiilre HEKJIETOYHbIE OpraHnu3Mbl (0aKTepuu, CHHE— )
3eJICHbIE BOJIOPOCIIH), TEHETUYECKHI MaTeprall KOTOPBIX pacio- Ofk-1 gﬁgom@l
JIO’)KEH B HEOKPYKEHHOM sIIEpHON MEMOpaHOI HyKJeou1e ot
3) nmpocTeiiliine MHOTOKJIETOUHbIE OpraHU3MbI (OaKTEpUH, CHHE—
3€JICHBIE BOJOPOCIIN)
4) mpocTeime O JHOKJIECTOYHbIE OpraHU3Mbl (OaKTEPUH, CHHE— N1 30onk-4
3€JICHBIEC BOJAOPOCIIN), TCHETHUECKUN MaTepHall KOTOPBIX PacIio- OIIK-4 | U60rK-4
JIO’KEH B HEOKPYKEHHOM sIIEpHON MeMOpaHOi HyKJIeou1e WN190rik-4
32 | Ilpoandepanms — 3T10:
1) pa3pacranue TKaHU IyTeM MEHOTHYECKOT0 HOBOOOPAa30BaHMUs Wl ork-1
KIIETOK OIIK-1 | U120mk-1
2) pa3pacTaHue TKaHHU IyTeM MHUTOTHYECKOTO HOBOOOPa30BaHUS N/ B30mk1
KIIETOK
3) paspacranue TKaHH N/ 3ork-4
4) HOBOOOPa30BaHUE KIIETOK OIK-4 | U6onk-4
U 90rik-4
33 | IlpomoTop — 3TO:
1) perynaropHslif y4acTOK I'€Ha UM FPYIIIbI FeHOB, K KOTOPOMY
npucoeaunsierca pepment PHK—nonumepasa, ocymectsistomuit N 1onk-1
TPAHCKPUIILHUIO TEHOB OIIK-1 | U120mnk-1
2) CTPYKTYPHBIHM y4acTOK I'€Ha WM TPyl TEHOB, K KOTOPOMY N30mk-1
npucoenunsercs pepment PHK—nonnmepasa, ocymiecTBisonuii
TPAHCKPUIILIUIO T€HOB
3) perynaTOpHBIN Y4acTOK IeHa WM IPYIIbl TEHOB, K KOTOPOMY
npucoeaunsierca pepment PHK—rpanckpunrasa, ocymiecTsisio- M Bormcas
Wi TPAHCKPUIILIUIO IEHOB OIIK-4 | Ull6omes
4) perynaTopHbIi Y4acTOK I'e€Ha WM TPYIIbI F€HOB, K KOTOPOMY Y19
npucoenunsercs pepment PHK-rupasa, ocymectsiustonuii Honic-4
TPaHCKPUIILIUIO T€HOB
34 | Peepraza —3T0: WU omict
1) depment, orBeuatouii 3a cunre3 PHK na marpune JJHK OMK-1 | UW20mmk.1
2) depmenT, oTBevaromuii 3a cunre3 JJHK. U TBomkc1
3) dbepmeHT.
4) ¢pepment, orBevaromuii 3a cunte3 JJHK na marpune PHK. N130nxk-4
OIIK-4 | U60rK-4

UO0nk-4
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35 | Perenepanusi — 3T0:
1) mporiecc BOCCTAaHOBIIEHUS KJIETKOM yTpaueHHBIX WM ITOBpE- U1 o1
MKJICHHBIX YacTen OIK-1 | UM 20mk1
2) mpoliecc BOCCTAHOBJIEHUSI OPraHU3MOM YTPAYEHHbIX WU T10- UB0omk-1
BpPEXKICHHBIX 4acTel. B KI€TOYHON MHKEHEPUH PACTEHUN — MPO-
1ecc 00pa3oBaHMs LIEJI0r0 PACTEHUs U3 OJHOM KJIETKU WJIM KaJl-
JIyCHOU KYJIbTYpbI
3) npoliecc BOCCTaHOBJICHUS YTPAYE€HHBIX WJIM ITOBPEXKIEHHBIX
4acTel OpraHusma N3 0mk-4
4) nporecc BOCCTAaHOBJICHHUS KJIETKON MJIU LIEJIBIM OpPraHU3MOM OIIK-4 | U60r1k-4
YTPA4EHHBIX WIN ITOBPEXKACHHBIX YacTel. B KIeTOYHOM UHKEHE- N190mk-4
pHMM pacTeHHH — Ipolecc 00pa3oBaHMsl LIEJIOTr0 PacTEHUs U3 O1-
HOM KJIETKH WJIM KaJUIyCHOH KYJIBTYPBI
36 | PekomOuHALMSA — ITO:
1) 0OOMEH reHeTHUeCKUM MaTepUuaoM MEX1y IBYMs UCXOIHBIMU
mosnekynamu JIHK, 3akperistomuii y moToMCTBa HOBbIE KOMOH- Wl ork-1
HALUI IPU3HAKOB OIIK-1 | U]Q20mk-1
2) 0OMeH reHeTHYECKUM MaTepHaIoM MEXIy ABYMS MOJICKYIaMU N/ B30mk1
JIHK
3) oOMeH reHeTHYECKUM MaTepHalloM MEXKIY ABYMS UCXOJAHBIMU
monexkynamu JATHK, npuBoasiiuii k nosiBieHUI0 y IOTOMCTBA HO-
BbIX KOMOMHaLMi pu3HakoB. Ha MosiekyIsipHOM ypOBHE pe3yJib- N1 30mk-4
TAaTOM PEeKOMOMHAIIMHU SABJISIETCS 00pa30BaHUE PEKOMOMHAHTHBIX OIIK-4 | U160mk-4
(rubpuansix) JHK N90rmk-4
4) oOMEeH reHeTHYEeCKUM MaTepHaIoM MEXIY ABYMs KIeTKaMu
37 | PensMkanusi — 3T0: VT o
1) mpotiecc caMOBOCIIPOU3BEICHHS HYKJIEMHOBBIX KUCIOT. Ocy- ONK-1 | 1 H20HK-1
IIECTBIIAETCS IyTeM CUHTE3a JOYepHUX HUTEH (PEryIiK) Ha Hc- " IBOHK-l
XOJTHOM MOJIeKyIie (MaTpHiie) ]
2) mpoliecc cCaMOBOCIPOU3BEICHNS HYKJIEMHOBBIX KUCIOT U304
3) npouecc BOCIPOU3BEAECHUS HYKIEHNHOBBIX KHCIOT OIIK-4 | U60mk.4
4) nporiecc, NPOUCXOASIINN B HYKJIEMHOBBIX KHUCIOTaX U904
38 | PecTpuKTa3BI — 3TO: YT o
1) bepmentsi, paspesatomne PHK Ha ¢pparments B ctporo onpe- | ork-1 | 1 1 J.
JIeTICHHBIX MECTax U Bomc1
2) depmenrtsl, paspeszatomme JJHK Ha ¢pparmenTs! B cTporo
OTIpe/IeNIeHHBIX MECTaxX N B3onk-4
3) bepmenTnl, paspesaromue JJHK Ha GpparmMeHTHI OIIK-4 | U160ork-4
4) pepMeHTHI, oTBeuaromMe 3a ynsoerue JJHK N90rk-4
39 | Comarnueckasi rHOpUIN3ANHSA — ITO: N 1omk-1
1) rubpunmzanus mpu 0€CIosIOM pPa3MHOXKEHHUH. OIIK-1 | U20mk-1
2) rubpuan3anus MpH MOJIOBOM CKPELIMBAHUU. N/ 130omnk-1
3) rubpuan3anus IUTUIONIHBIX OPTaHU3MOB. N30mk-4
4) rubpuauszanys B 00X0 MOJIOBOTO CKPEIIMBAHUS. OIIK-4 | U160mk-s

N9k -4
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40 | CoMaKkJIOHBI — 3TO
1) perenepanThl, XapakTepusyromuecs peHO— U TCHOTUITHYECKU- Ul onk1
MU U3MEHEHHUSIMU B CPaBHEHHUH C PACTCHUSIMHU — TOHOPaMU OIK-1 | W Q20mic1
2) pacteHus1, XapaKTepHU3yIOIINecss TeHOTUITNYECKUMH U3MEHEHHU- ]3onk-1
MU B CPABHEHHUH C PACTEHUSIMU — TOHOPaMHU
3) pereHepaHThl, IOTYyYEHHBIEC U3 KAJUTYCHBIX KYJIbTYp, XapaKTe-
pusytomecs (eHO— U TCHOTHUINYECKUMU U3MEHEHUSIMHU B CPaB- U/30rk-4
HEHUHU C paCTCHUSAMHU — JOHOpaMH OIIK-4 | N]6ork-4
4) pacTeHHs TOJIYYCHHBIC U3 KAJUTYCHBIX KYJIbTYp, XapaKTepu3y- U 90mx-4
foluecs: eHO— U FTeHOTUITUYECKUMH U3MEHEHUSIMU

41 | CTpyKTypHAas 4acTh reHa — 3TO
1) y4acTOK XpOMOCOMBI, HEMTOCPEACTBEHHO KOAUPYIOIIHA HH- N lonka
dopmarmio o cTpykType 6enka uau PHK OIIK-1 | W20mnk-1
2) y4acToOK sijipa KJIETKH, HEITOCPEACTBEHHO KOAUPYIOIIHUMA HH- N130mk1
dopmaruio o cTpykrype O6enka umu PHK
3) y4acTok reHa, HelmoCpPeJACTBEHHO KOAUPYIOMUA HH(OPMALIHIO B0k
O CTPYKTYPEC KIICTKHU 5 OIIK4 | 1N I[6OHK-4
4) y4acTOK TeHa, HEIIOCPEICTBEHHO KOIUPYIOMUH HHPOPMAITUIO W 90rx.4
0 cTpyKTYpe 6enka i PHK.

42 | CycneH3HOHHAsl KYJbTYypa — 3TO:
1) BeIpanuBaHue B )KUAKON MUTATEILHOMN Cpejie BO B3BEIIEHHOM N1 onk-1
COCTOSIHUHM OT/IEBHBIX KJIETOK MM MX HEOOJIBIIMX MPYIII IPHU OIIK-1 | NU20nK-1
UCIIOJIb30BAaHUU ammapaTyphl, 00ECIEUNBAOIIEH UX adpalUI0 U NJB30mnk-1
nepeMelInBaHue.
2) BbIpalIBaHUE B KUIKOM MUTATEIbHON Cpelie B OCAXKICHHOM
COCTOSIHUY OTAEJBHBIX KJIETOK HJIM UX HEOOJBIIUX TPYII IPU N B3onk-4
MCIIOJIb30BAaHUU ammapaTyphl, 00ECIEUNBAOIIEH UX adpalUI0 U OIIK-4 | UW160ork-4
nepeMelInBaHue. N9rmx-4
3) BeIpaIIMBAHKE B KUAKOU MUTATEILHOMN Cpefie BO B3BEILIEHHOM

43 | TOTHNOTEHTHOCTH — ITO:
1) cBOMCTBO KJIETOK peain30BaTh FEHETUYECKYIO HH(POPMAIUIO W o
Anpa. OIIK-1 I/IﬂzonK.l
2) CBOMCTBO KJIETOK peann30BaTh FT€HETUUECKYIO HH(OPMALIHIO B0kt
A1pa, 00ecneurBaroLIyI0 X pa3BUTHE 0 1IeJI0T0 OpraHu3Ma.
3) CBOMCTBO KJIETOK peain30BaTh FEHETUYECKYIO HH(POPMAIHIO
A1pa, 06ecrnedrnBaroLyo ux JupGepeHMpoBKY U pa3BUTHE 10 UBomca
LIEJIOr0 OpraHu3Ma. OTTK-4 | WlI6omk.s
4) cBOWCTBO KJIETOK PEaIM30BaTh T€HETUUYECKYIO HH(POPMAIIHIO U904
XPOMOCOM, 00eCTIeunBaIoIIyI0 UX AU HEPEeHIIUPOBKY.

44 | Tpauncdopmauus — 3TO:
1) nmepeHoc reHeTHUECKON MHPOPMAITUN MKy KIETKaMu U Op- W/Tlonk-1
FaHU3MaMH C TOMOIIBIO BbIIEICHHOU U3 KieTok PHK. OIK-1 | U]Q20mk-1
2) mepeHoc reHeTH4eckoi nHGOpMaIUU MEXTy KIETKaMU U Op- ]B3onk-1
TaHU3MaMH C IMIOMOIIILIO BeIeIeHHON 13 KieTok JIHK.
3) nepeHoc nHpopMaIK MEXY KJIETKaMU U OpraHM3MaMH C T10- N]Bormk-4
MOMIBIO BBIIEIeHHOI 13 Kietok JTHK. OIIK-4 | U/160rk-4
4) nepeHoC TeHeTH4ecKo HH(HOPMALIUK MEXIY KIETKaMH. N 0rk-4

45 | TpaHcreHHbIe OPraHU3MbI — 3TO OPTaHU3MBI:
1) ¢ npu3HaKamu, KOAUPYEMBIMU 4YXKYpPOJIHBIMH F€HAMM, IIEpe- W lomk-1
JAHHBIMU B HUX C TIOMOIIBIO TEHHOW HMJTH KJICTOYHON WH)KECHEPHH OINK-1 gﬁgom@l

OIK-1

2) c HOBBIMH NPU3HAKAMH, KOJAUPYEMBIMH UY>KYPOIHBIMU I€Ha-
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MHU, IICPCAAHHBIMU B HUX C TIOMOIIBIO TeHHOM MJIN KJICTOYHOMI

UH)KEHEpUU B o4
3) ¢ HOBBIMH MTPU3HAKAMHU, KOJUPYEMbIMH UYXKYPOIHBIMH I'eHa- OIK-4 | U60mxa
MM, [IEPEJaHHBIMU B HUX C ITIOMOIIbIO OaKTepuu W90m1k.4
4) ¢ HOBBIMHU IPU3HAKAMH, KOAUPYEMBIMHU YYKYPOJHBIMU T'€Ha-
MU _TTeNeTAHHEIMUA R HUX C TTOMOTITRERY Tﬂﬂnﬁ[hﬂﬂkﬂﬂTTHH
46 | Tpanckpunmuus — 3TO
1) nepenuceiBanue" reHeTUIECKONW HH(POPMAIIUU CO CTPYKTYPHOM N 1onk-1
yacTu reHa Ha MatpuuHyro PHK, ocymectBisemoe pepmerTom OIIK-1 | U120mk-1
PHK —rupusa N30mk-1
2)  '"mepenuchiBaHWE" ~ TEHETHYECKOHM  WH(MOpPMAIMU  CO
CTPYKTYpHOM 4actu reHa Ha Marpuynyro PHK, ocymectBisemoe
dbepmentom PHK —mmonumepasa W13 0rmx-4
3)"mepenuceiBanue" reHeTudeckoi nHpopmMaiuu co ctpykrypaoit | OIIK-4 | M 160rk-4
yactu reHa Ha MatpuuHyto PHK, ocymecteinsemoe depmeHToM N190r1k-4
PHK —ronounsomepaza
47 | Tpancasiuqus — 3T0: W
1) cunres 6enka Ha marpunie M—PHK, ocymecTsisercs B uuTo- Alonky
Ia3Me OIIK-1 | U120mxk-1
2) cunres 6enka Ha matpulie JIHK, ocymecTtBusercs Ha pubdoco- U/ Bonc1
Max
3) cunte3 Oenka Ha matpuiie M—PHK, ocymecTBisiercs B kiieTke OTIK-4 EI%OHK'A'
4) cunres 6enka Ha Matpunie M—PHK, ocymectBisercs Ha pubo- ) Hﬁiﬁij
coMax
48 | Tpancdopmanusi — 3T0:
1) nepeHoc reHeTnyeckoi HHGOPMALUN MEXY KJIETKaMH U Op- N 1onk-1
raHU3MaMH C TTIOMOIIBIO BhIIeICHHOM 13 KieTok JJHK OIIK-1 | U120mxk-1
2) mepeHoc reHeTuYecKoi HH(pOpMaIuu MEX 1y KJIeTKaMH N B3onk-1
3) mepeHoc reHeTu4ecKoil HHpOopMaIK MEXTy KJISTKaMU U Op-
raHM3MaMu C IIOMOILBIO BbIAENEeHHON 13 KileTok PHK U130mk-4
4) nepeHoc TeHeTHYECKOW NHPOPMALIUU MEKAY KIETKaMHu U Op- OIIK-4 | Ul60mk.4
TraHW3MaMH C ITOMOIIIBIO BBIJIEJIEHHOTO U3 KJIETOK (pepMEeHTa U 90rik-4
49 | TpaHcreHHble pacTeHHs — ITO:
1) opraHu3MBl, OJyYEHHBIE B PE3YIbTATE PEKOHCTPYKI[MH Opra- W onicy
HH3MA OIIK-1 | U120mxk-1
2) OpraHu3MBl, OJyYEHHBIE B PE3YIbTATE PEKOHCTPYKI[MU TEHO- 3ok
Ma
3) opranu3mbl, OJyYEHHBIE B PE3YJIbTaTe PEKOHCTPYKIIMH XPO- U 3omk-4
MOCOM OIIK-4 | U60rmxk-4
4) opraHu3Mbl, MOJIyYE€HHBIE B PE3YJIbTaTE PEKOHCTPYKLUU SApa W04
50 | ®UTOropMOHBI — ITO:
1) XuMHUYecKre COeTMHEHMS], KOTOPbIE BBIJEISIOTCS B MUKPOKO- W omcs
JMMECTBAX B OJHOMH HacTH PACTEHHS, TPAHCIOPTHPYIOTCS B APY- OTIK-1 | M2omcs
THe €ro YacTH, I'Jie IPOSBISIOT Peryaupyollee 1elcTBrUe Ha Mpo- M Bomc
LIECCBI POCTa U Pa3BUTHSL.
2) XMMHYECKHUE COeTMHEHUS], KOTOPBIE BBIJENIAIOTCS B MAKPOKO-
JMYECTBAX B OJHOMN YacTU pacTeHUH, TPAHCTIOPTHPYIOTCA B APY- B0
THe ET0 YacTH, I/Ie IPOSBIIAIOT PEryTupYyIoliee IHCTBHE HA TIPO- | e 4 | 1 6o
LIECCHI POCTa U Pa3BUTHSL. Y9114

3) XUMHYECKHE COETUHEHMS], KOTOPbIE MOTPEOIIAIOTCS B MUKPO-
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51 | [IMTOMIA3MOH — 3TO: Nlonka
1) MHTOXOHIPUAIEHBIA TEHOM LUTOILIA3MBI. OIIK-1 | U120mxk-1
2) MUTOXOH/IpHAJIbHBIN U XJIOPOIIACTHBIA F€HOMBI LIUTOIJIA3MBI. W30k
3) XJIOPOIUTACTHBIN T€HOM LUTOILIa3MBbI. U/30rk-4
4) reHOM IMTOIJIa3MBbl. OIK-4 | YN16omica
52 | Hmopux — 370:
1) IpoAYKT CIUSIHUSL KIIETOK W/l onk-1
2) IPOAYKT CINUSHUS KIETOK, KOTJa THOpHUI HACIEAyeT SAPO OJ- OIK-1 | W2omk-1
HOTO POJIUTEISI, & IUTOIIA3MOH — JIMOO IPYTOro POIUTENS, JINOO U3 omk-1
000UX POIUTEIICH.
3) OpOJYKT CIUSHUSA KIETOK, KOrja ruOpu] HacaeayeT sapa 000- U3 0mx-4
UX pOAUTENIEH OIIK-4 | U60r1K-4
4) IpOAYKT CIAMSIHUA KIIETOK, MOTY4YEeHHBIN PU THOPUAN3ALUT U190rk-4
53 | Iltamm — 370 :
1) COBOKYMHOCTh pacTeHH, UMEIOIIMX 00IlIee MPOUCXOKIACHUE U Ul onka
XapaKTePHU3YIOIMXCS OIMHAKOBBIMU YCTOMYMBBIMH MTPU3HAKAM OIK-1 | U 20mk1
2) COBOKYITHOCTb OaKTE€pHaJIbHBIX KJIETOK, BUPYCOB, KIETOUYHbIX U Bonk1
JIMHUH )KUBOTHBIX WM PACTEHHH, MMEIOIINX 00IIee IPOuC-
XOX/ICHUE U XapaKTEPU3YIOIUXCsl OJUHAKOBBIMH YCTOMYNBBIMU
NpU3HAKaMu U3 0mk-4
3) COBOKYITHOCTb OaKTEPHANILHBIX KICTOK, MM PACTEHUH, UMEIO- | OIIK-4 | U T60r1ic-4
MUX 00IIee MPOUCXOXKICHNE U XapaKTePU3YIOIINXCS OJMHAKO- U904
BBIMU YCTOWYMBBIMH NTPHU3HAKAMH
IMOPHOKYJIBTYPA — ITO: N 1onk-1
54 | 1) KynbTypa U30IMPOBAHHBIX 3apOAbIIIEH OIIK-1 | U120mxk-1
2) Ky/nbTypa U30JMPOBAaHHBIX HIOCIIEPMOB NJ30mk-1
3) KyJIbTypa U30JIMPOBAHHBIX CEMANOYEK W B30mx
4) BBIpAILMBAHUE NBUIBLIBI HA HCKYCCTBEHHOM MUTATENbHOM CPEAC | OTIK-4 | 1 T6omKa
W190nk-4
55 | Dkcmpeccusi TeHOB — 3TO:
1) mporuecc, B pe3ysibTaTe KOTOPOro 3aKOIMPOBAHHAS B T€HE UH- N1 onx-1
dopmanus 6yner nepenucana Ha M—PHK u TpancnupoBana Ha OIIK-1 | U 120mk-1
0eJIoK I/II[3OHK—1
2) mpotecc, B pe3yibTaTe KOTOPOro 3aKOAMPOBAHHAS B I'€HE UH-
dbopmarus Oyaet nepenucana Ha M—PHK
3) npotiecc, B pe3ynbTaTe KOTOPOro 3aKOAUPOBAHHAS B JIpe U3 0rk-s
KJIETKH nHpopmManus Oyzer nepenrcana Ha M—PHK u tpancmupo- | OITK-4 | U160rik-s
BaHa Ha 0eJoK U90mk-4
4) mporiecc, B pe3ysbTaTe KOTOPOTo 3aKOIUPOBAaHHAS B XPOMOCO-
56 | Bo3HUKHOBEeHHME FTeHOMMKHU KAaK HAYYHOI TUCHUTIJIMHBI CTAJI0 U ot
BO3MOKHBIM IOCJIe: OIIK-1 | U20mk1
1) ycranonenus ctpykrypsl JJHK; U B30mic1
2) co37jaHus KOHLIETIIIUH I'eHa;
3) nudpepeHmanuy peryIsTOPHBIX U CTPYKTYPHBIX Y4aCTKOB N3 omnx-4
IeHa; OIIK-4 | U160mnk-4
4) NOJTHOTO CEKBEHUPOBAHHS TEHOMA y PSIa OPraHM3MOB. U194
57 | CyuiecTBeHHOCTDh I'eHa Y MATOT€HHOT0 OPTraHu3Ma - KOJAupye- N 1onk-1
MBIl TEHOM TPOAYKT HEOOXO0MMM: OIK-1 | Y 1120r15c4

Yxrrra
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1) anis pa3MHOKEHUSI KIETKU;

2) UTst TOACP KAHUS KU3HEICITETbHOCTH; W]B3ork-4
3) Ui MHBA3WH B TKAHU; OIIK-4 | U6om-4
4) 1 THAKTUBAITUU AHTUMUKPOOHOTO BEIIIECTBA. N]Ooni-4
58 | it moJryyeHHUsi MPOTOIJIACTOB U3 KJIETOK I'PHOOB HCIOJIb3Y- N1 omnk-1
ercs: OINK-1 W20mx-1
1) nmu3orum XTI
2) TpUIICUH N3 omnxk-4
3) «ynHTOYHBIN PEPMEHT OIIK-4 | U160ork-4
4) nericuH N90mx-4
59 | Jlnst momy4deHUs MPOTOIIACTOB U3 OAKTEPHUATBHBIX KIETOK HC-
MOJIb3YETCS: N1 onk-1
1) muzonum OIIK-1 | U20mk-1
2) «yJTUTOYHBIN hepMEHTY N130mnk-1
3) Tpuricux
4) naravH W B30mx
OIIK-4 | U160mnk-4
N190mk-4
60 | O0bequHEeHHEe reHOMOB KJIETOK Pa3HBIX BHIOB U POJIOB B0O3- W1 omx-1
MOKHO IIPH COMATHYECKOI THOpUAN3aIum: OIIK-1 | U120mk-1
1) TONBKO B MPUPOIHBIX YCIOBUSX; N30t
2) TOJBKO B ICKYCCTBEHHBIX YCIIOBUSX; B o4
3) B IPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUSX OITK-4 | WJT60mx-
W190nk-4
61 | [IpeuMyIeCTBAMHU FeHHO-MHKEHEPHOT0 HHCY/JINHA SABJISIIOTCS S N1 onx-1
1) BbICOKAst aKTUBHOCTB; OIIK-1 | U201
2) MCHbIIIAs aJNIEPTeHHOCTb; N130mues
3) MeHbIIIast TOKCHYHOCTH; N30mnk-4
4) Gospiast CTaOUILHOCTD. OIIK-4 | U160mnk-4
W190nk-4
62 | IpenmyLIecTBA MOJy4eHUs BUAOCTEUPHUYUECKHX IJIsT Ye0- N1 onx-1
BeKa 0eJIKOB MyTeM MUKPOOHOJIOTMYECKOr0 CHHTe3Aa: OIIK-1 W20mx-1
1) nmpocroTa 00opyaOBaHUS; 2
2) 5KOHOMHYHOCTB; N 3orxk-4
3) orcyTCTBHE EPHUIIUTHOTO CHIPBS; OIIK-4 | U16ork-4
4) CHATHE STHYECKUX TPOOIIEM. N1%rnk-4
63 | PazpaboTaHHasi TEXHOJIOTHS MOJIyYeHHUs] PEKOMOMHAHTHOTO OINK-1 W1 omx-1
IPUTPOMOITHHA OCHOBAHA HA IKCIPECCHH Ir'eHa: N120mk-1
1) B knmeTkax GaKkTepHii;
2) B KJIETKaX JPOXOKEH N130mnk-4
3) B KIIeTKax pacTeHHUIi; OIIK-4 | U160rKk-4
4) B KylbTyp€ *KUBOTHBIX KJIETOK. N O0nk-4
64 | Ilpu oreHKe KauecTBa TeHHO-MH)XEHEPHOTO UHCYIIMHA TpeOyeTcs U1 onk-1
YAEIATh OCOOCHHO 0OJIbIlIee BHUMAHUE TECTY Ha! OIIK-1 N120mnk-1
1) crepunbHOCTD; 2
2) TOKCHYHOCTb; N 30mk-4
3) alepreHHoCTh; OIIK-4 | U60mk-4

4) NUpOTreHHOCTb.

NO0nk-4
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65 | CurHajJbHasi TPAHCAYKIIUSI: N 1onk-1
1) nepenaua currana oT KJIECTOUYHON MEMOpPaHbBI HA TEHOM; OIIK-1 N120mnk-1
2) “HULHALKS OCJIKOBOIO CHHTE3a; 172 1 IR NS
3) MOCTrpaHCIAIMOHHBIE U3MEHECHHS O€IIKa; U130rmK-4
4) BbIIETICHUE TUTUYCCKUX (DEPMECHTOB. OIIK-4 | U60mk-4
N9rmx-4
66 | Tpancdepasbl 0CyIECTBIISIIOT: Wlonka
1) karanu3 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN; OIK-1 N20mk-1
2) nepeHoc (PyHKIIMOHAIBHBIX TPYII Ha MOJICKYJTY BOJIBI; o
3) Karanu3 peakiuii MPUCOSTUHECHHUS 110 TBOWHBIM CBS3SIM; W B0rmk4
4) kaTaM3 peakuii mepeHoca PyHKIMOHAIBHBIX TPYIIT HA CYyO- OTK-4 | UM60mxcs
crpat. U194
67 | MueHbI0 1151 GU3HYECKUX M XUMHUYECKHX MYTareHoB B U1 omka
KJIeTKe 0M000beKTOB SIBJISIIOTCS: OIIK-1 | U120mk-1
1) AHK; U] Bonk-1
2) JIHK-monmumepa3sa;
3) PHK-nonumepasa; U 30mk-4
4) pubocoma; OIIK-4 | M/l6orik-4
W190mk-4
68 | [NousiTHe «JIMIKHE KOHULD MPUMEHHUTEIbHO K TeHeTHYECKOM N1 onx-1
MHKEHEPUH 0TPasKaeT: OIK-1 | M20mkcs
1) xoMIIIEMEHTapHOCTh HYKJICOTUHBIX IOCIIE10BATEILHOCTEM; 143
2) B3aUMO/ICHCTBHE HYKIEMHOBBIX KUCIIOT U THCTOHOB;
3) pearupoBanue apyr ¢ apyrom SH-rpymm ¢ o6pazoBanuem 1u- N/ 3on-4
CyNb(OUIHBIX CBS3EH; OINK-4 | W6ork-4
4) ruipooOHOE B3aMMOICHCTBHE JIUITHIOB. NO0rik-4
69 | @epmeHT JIMTa3a NCMOJIL3YeTCSl B TeHeTHYeCKOil NHIKeHEePHH
MOCKOJILKY: N1 onk-1
1) ckpemsieT BEKTOp ¢ 000IOUKON KIETKH XO3IHHA; OIIK-1 | M120nk-1
2) KaTaTu3upyeT BKIOYCHNE BEKTOPA B XPOMOCOMY KJIETOK XO- NB0omk1
35IMHA;
3) KaTanu3uPyeT KOBAJICHTHOE CBS3BIBAHUE YTIICBOTHO-
docdopnoii nenu JJHK rena ¢ IHK BekTopa;
4) katanu3upyeT 3aMblKaHUE MENTUIHBIX MOCTUKOB B MENTH]IO- N/ 3ork-4
TJIMKaHe KJIETOUYHOW CTEHKHU. OIIK-4 | M/6orik-4
W190nk-4
70 | BHOTEXHOJIOTY «TeH-MapKep» Heo0X0UM: W omga
a) JUIsl TIOBBIIICHUSI aKTUBHOCTH PEKOMOMHAHTA; OMK-1 | W20mka
0) s 00pa3oBaHUS KOMIIETEHTHBIX KJIETOK XO35MHa; W B0mka
B) 17151 MOIU(UKAIIMKA MECTa B3aUMOJICHCTBUS PECTPUKTA3 C CyO-
CTpPaToM;
T) A5 0TOOpa PeKOMOMHAHTOB. U3 orik-4
OIIK-4 | U60r1k-4

W90k -4
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71 | BeKkTOp HA OCHOBE IJIa3MH/IbI NPEINOUYTHTEIbHEH BEeKTOpa HA W1 onx-1
ocHoge (parosoii IHK Osaronaps: OIIK-1 | U120mk-1
1) 6onpIOMY pazmepy; N/ 30onxk-1
2) MEHbIIIeH TOKCUYHOCTH;
3) GoIbIIEli YACTOTHI BKIIOYEHHS; N304
4) OTCYTCTBHS JIU3UCA KIICTKH XO3S1HA. OIIK-4 | N160mk-4
N1%0rmik-4
72 | IlpenMyIIecTBO PACTHTEIBHOTO CHIPbS, MOJIYy4aeMOr0 NMpPH
BbIPAIMBAHHH KYJILTYP KIETOK Nepell ChIpheM, MOTyaeMbIM | oo o gﬁ;gﬁii
U3 IVIAHTANMOHHBIX HJIH IMKOPACTYIIUX PACTEHMIi:
1) GonbIIask KOHLEHTPALHUS LEIEBOr0O IPOLYKTa,; N/ 3omk-1
2) MEHbIIIasi CTOUMOCTb;
3) CTaHAApPTHOCTb;
4) Gosiee MPOCTOE U3BJICUCHHE 1IEJICBOTO MPOIYKTA. U130k
OIIK-4 | U160rmk-4
N9rk-4
73 | AyKCHHBI — TEPMHH, 0] KOTOPHIM 00beTHHSIOTCS crenudu-
YecKHe CTHMYJISTOPbI POCTa: N1 onk-1
1) pacTuTENbHBIX TKAHEH OIIK-1 | U120mk-1
2) aKTHHOMHIIETOB; N130mk1
3) )KUBOTHBIX TKaHEH;
4) syGaKTepuii. OTIK-4 N3 orx-4
N60mk-4
74 | Lleab ceKBEeHHPOBAHHS TEHOMA — YCTAHOBJICHUE: YT ok
1) pazmepoB renoma OIK-1 | U Qo1
2) MOCJIE0BATEIILHOCTH HYKJICOTH IOB W Bome1
3) conepxkanust A-T 1) coorHomenus A-T/I'L] map HyKJI€OTHIOB
4) uzmeHeHus Metabonu3Ma
N130mk-4
OIIK-4 | U60rk-4
N19rnk-4
75 | BHOTeXHOJIOTHSA — ITO... Wl
1) uzyuenue OMOIOrMYECKON AKTUBHOCTH JIEKAPCTBEHHOT'O pacTH- OMK-1 | 1 Hzggi-i
TEJTBHOTO CBHIPBS } M omes
2) UCTIONIb30BaHME KYJIbTYpP KJIETOK, OaKTepHii, ’KUBOTHBIX, pac-
TeHH, 00ecTeunBaOIUX CUHTE3 CHEIM(PUUECKIX BEILECTB
3) pa3paboTKa HOBBIX JIEKQPCTBEHHBIX ()OPM TpEnapaToB C I0-
MOIIIBIO KUBBIX CUCTEM } B0k
4) n3ydeHue 3aBUCUMOCTH «CTPYKTypa-3Qp¢GeKT» B IeHCTBUU Jie- OIK-4 | U60omxs
KapCTBEHHBIX CPEICTB W%mk4
1) CHHTE3 HOBBIX JICKQPCTBEHHBIX NIPEMapaTOB U U3yUCHHUE X
CBONCTB
76 | IocJie10BaTEILHOCTD CTAHIT OMOTEXHOJIOTHYECKOT0 MPoLec-
ca: I/UIIOHK—l
1) 06paGoTKa LeIeBoro npoaykTa, oopaborka cipss, pepmenra- | OHK-1 | M20mk-1
s u 6uoTpancdopmanms N Bonk-1
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2) buotpanchopmaryst, pepMeHTanus1, 00paboTKa ChIphs U Lieje-

BOTO MPOJAYKTa U Bork-4
3) ucxoanas 00paboTKa chipbs, hepMeHTanus, bnorpanchopma- OIIK-4 | U160k
s, KOHeYHasi 00paboTKa 11eJIeBOro MPOaAyKTa U90mk-4
77 | B OMOTEXHOJIOTHH TOHSITHIO «0M000HEKT» COOTBETCTBYET CJie-
Ayouiee onpeaeaeHme: N1 omnk-1
1) opranusm, Ha KOTOPOM UCHBITHIBAIOT HOBbIE BAB OIIK-1 | U20mxk-1
2) OpraHU3MBbI, BBI3BIBAIOIINE MUKPOOHYIO KOHTAMHHAIIUIO TEX- N30mk-1
HOJIOTUYECKOT0 000PYA0BaHUS
3) hepMeHT, UCTIONB3YEMBIi IS TCHHO-UHXCHEPHBIX MPOIIECCOB
4) opranusm, npoayuupytomuii BAB 1) pepMeHT, ncnonb3yemsiii
B JIEYEOHBIX LIEISAX /B304
OIIK-4 | U60rK-4
W1%0rmk-4
78 | OTIMYUTEIbHbIE 0COOEHHOCTH MPOKAPHOTHYECKOIH KIETKH: N 1onk-1
1) mansliii pazmep OIIK-1 N20mk-1
2) HaJM4He spa 101 R P
3) HanmM4re CyOKIIETOYHBIX OpTaHeT U1B0mnk-4
4) MHOTOCITIOMHAsI KJIETOUHAsl CTCHKA OIIK-4 | U60mk-4
U19rmk-4
79 | IlpokapuoTHI — 37O ... N 1omk-1
1) xpynHbI€ 110 pa3Mepy MHOTOKJIETOUHbIE CTPYKTYpPBI, HE CO- OIIK-1 N20mk-1
JIepKale opraHest e
2) HeOombInue KIeTKU ¢ nuTorutazmarnieckoil JIHK, xapakrepu-
3YIOIIUECS OTCYTCTBUEM OpPraHesll W3 0rmx-4
3) HeOOoIbIIIHE KIIETKH, OKPY>KEHHBIC pUTUIHON KiieTouHOoU cTeH- | OIIK-4 | U160mk-4
KOM, XapaKTEPU3YIOIINECS OTCYTCTBUEM OPraHelll U HAIMYUEM N 190r1k-4
JHK B nuromnazme
I'ennast uHKeHepus — 3TO ...: N1 onx-1
OIIK-1 | U120mxk-1
1) meTo/1, OCHOBaHHBIM HA BBIJICIICHUH U KYJIbTUBUPOBAHUH TKa- N3 0mk-1
Hell ¥ KJIETOK BBICIITUX OPTraHHU3MOB
2) n3menenue nepsudHoi crpykTypbl JIHK B koHKpeTHOM yuacT- | oprgc-4 | HA30mk4
80 | ke, 4TO, B KOHEYHOM CYETe, MPUBOJUT K U3SMEHEHHUIO ()eHOTHUTIA N 16ani.4
O1OJOrN4YecKoro 00bEKTa, UCIOIb3YEMOI0 B OMOTEXHOJIOTHYE-
CKHX Ipolieccax N30mk-4
3) MeToJ1 co3aHus PeKOMOWHAHTHBIX Wik THOpuaHbIX JTHK OIIK-4 | U60mk-4
W190nk-4
81 | Ilma3zmuaa — 370 ...:
1) ompeneneHHbBIN ITaMM KUIIEYHOH MATOUKH, UCTIONB3YEMBbIN W1 omx-1
JIUIS OMOTEXHOJIOTMYECKUX IIeNeH OIIK-1 | U120mnk-1
2) xonblieoopasnas monekyny JIHK - BHEXpOMOCOMHBIN 71€MEHT W13 0mxk-1
reHeTUYeCcKoi nHpopmanuu
3) yuactok nenu PHK, Hecymuii napopmaiinio o cTpykType reHa /B304
') BUPYC, PA3MHOKAIOIIUICS B [IUTOILIA3ME MUKPOOHOHN KIICTKH OIK-4 gﬁgom""
OTIK-4

4)THK B knetku 6akrepuii
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82 | OT6op TpancGOPMHUPOBAHHBIX KJIETOK, COEP/KAMMMX PEKOM- U omict
onnantHyo JHK (rudpugnyro miasmMuay) npoBoasT: OIIK-1 | U20mk1
1) recTupoBaHuEeM Ha Pe3UCTEHTHOCTb K PA3JIMYHON TemIeparype W B0mk-1
2) TECTUPOBAHUEM HA PE3UCTEHTHOCTDH K ONPE/ICICHHBIM aHTH-
OnoTHUKaM
3) 0 CIOCOOHOCTH OKPAIIMBATHCA FeMATOKCHIMHOM U/30rk-4
4) mo MopdoJOTUUECKUM MPHU3HAKAM JT) TI0 CKOPOCTH POCTa U OIIK-4 | U60nk-4
Pa3MHOXKEHHUS N90rmk-4
83 | OTnunTeIbHbIE 0COOEHHOCTH IYKAPHOTHYECKOH KJIETKH: N1omk1
1) GosbIoN pazmep OIK-1 | NT20mk1
2) OTCYTCTBHE siApa 17,01 RPN
3) purugHast KJIeTOYHask CTEHKa N B3onk-4
4) OTCYTCTBHE CyOKIETOUHBIX OPTaHell OIIK-4 | Ul60nk-4
W190nk-4
84 | DykapuoThI — 37O ... U1onk-1
1) kpymnHBIE 110 pa3Mepy MHOTOKJIETOYHBIE CTPYKTYPBI, COJEpKa- OIIK-1 | U20mk-1
e opraseuisl 1 xpomocoMuyro JTHK W3 0mk-1
2) HeOombIuue KieTku ¢ xpomocoMmHoit JIHK, xapakrepuzyromu-
€csl OTCYTCTBHEM OpTraHeIlI
3) HeOoIbIIINEe KIETKU, OKPY>KEHHBIE PUTUIHON KIETOYHOU CTEH- W/ B3oric4
KOH, XapaKTEPU3YIOIIUECS OTCYTCTBUEM OPraHeiul U HATNYUEM OIK-4 | W/16onk-4
xpomocomuoit JIHK W/ Oorii-4
4) neborpIIMe KIETKH, OKPYXEHHbIE MeMOpaHoii u3 gocdomu-
85 | Saccharomyces cerevisiae —
1) npokapuortuueckuii ananor E.coli, sBnstomuiicss MOAEIbIO AT WA lomxcs
M3YYEHHUS KJIETOK YeJIOoBeKa OIK-1 | M20mk-1
2) sykapuotndeckuii ananor E.coli, sBisromuiicss Mosenbo JUIs W30mx1
M3YYEHHUS KJIETOK YeJIOoBeKa
U 3ormk-4
OIIK-4 | U160rk-4
U 9rik-4
86 | Myrauum — 3710 ...:
1) MeTo/1, OCHOBaHHBII Ha BBIJICJICHUH U KYyJIbTHBHPOBAHNY TKa-
HEH U KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPraHU3MOB U o1
2) usmeHeHue nepBuuHOi cTpykTypel JJHK B KOHKpeTHOM e€ | OIIK-1 | U T2 omk.-1
y4acTKe, 4YTO, B KOHEYHOM cYeTe, NPUBOJUT K H3MEHEHHUIO U Bomk-1
deHoTuna  OMOJOTMYECKOTO  OOBEKTa, HCIOJIb3YyeMOro B
OMOTEXHOJIOTMYECKHX Mpolieccax
3) MeToJT co3/1aHns PeKOMOWHAHTHBIX Wi THOpHIHBIX JTHK
N1 30mk-4
OIIK-4 | U60rmk-4

W90k -4
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87 | KiierouHasi MH:KeHepPHsI — ITO ...: N1 onk-1
1) meTon, oCHOBaHHBIN Ha BBIJEICHUH U KyJIbTUBUPOBAHUU TKa- OIIK-1 | U120mk-1
HEH Y KJIETOK BBICIIUX MHOTOKJIETOYHBIX OPTaHU3MOB W3 0mx-1
2) u3meHenue nepuyHou cTpykTyphl JJHK B KOHKpeTHOM ee
y4acTKe, 4TO, B KOHEYHOM CYeTe, IPUBOJIUT K H3MEHEHUIO (heHO-
THTAa OUOJIOTHYECKOTO 00BEKTA, UCIIOIB3YEMOT0 B OMOTEXHOJIO- W13 0rmx-4
THYECKUX MpolLeccax OIIK-4 | U160rmk-4
3) MeTo co3MaHus PeKOMOMHAHTHBIX WK ruopuanabix JJHK WJ190rx-4
88 | Ilpomecc H3roTOBJIEHHA reHHO-HHKEHEPHBIX MPENnapaToB
BKJIIOYAET:
1) xonupoBaHue reHa yenoBeKa, OTBETCTBEHHOT'O 32 CUHTE3 HEO0O- UA o
OIIK-1 | U120mk-1
XOJIUMOTO MPOJTYKTA Mo
2) Moar(UKAINIO TEHETHYECKOTO anmnapara 00JIbHOTO JIJIsl yBEIIH-
YeHHsI OMOCHHTE3a HEOOXOIUMBIX TIPOTYKTOB
3) BHeIpeHne MUKpOOHOM KieTKu ¢ pekomOuHaHnTHOU /[JHK B
OpTraHM3M YeJIOBEKa
4) KynbTUBHUPOBAHUE U BBIACICHUE MUKPOOHBIX KJIETOK C PEKOM- U3 orik-4
ounantHeiMu JTHK OIIK-4 | Ul60nk-4
1) BHEJPECHHUE YEJIOBEUYECKOTO T'eHA B IasMuny MHUKPOOHOM KJIET- N19rnk-4
KH
89 | TpedoBanus k BekTopam JHK:
1) orcyTcTBHE caiiTa peCTPUKIIUH, B KOTOPBII OCYIIIECTBICHA W o
BCTABKA OIK-1 | W20
2) GoJbIIol pa3zmep U
3ok
3) BupocTIenu(pUIHOCTD
4) Hanuuue CeNeKTUBHBIX TeHETUYECKUX MAPKEPOB ISl UICHTHU-
(GUKaUU PEIUNTMEHTHBIX KICTOK, HECYIINX PEKOMOWHAHTHYIO
JTHK N3 0mk-4
OIIK-4 | U60rk-4
N19rnk-4
90 | CriocoObI BBeIeHHsI KJIOHHPOBAHHBIX T€HOB B COMATHYECKHE N1 onx-1
KJIETKH: OIIK-1 | U120mnk-1
1) MUKPOUHBEKITUU N30mnk-1
2) C TIOMOIIBI0 XUMUYECKHUX PEareHTOB, U3MEHSIONINX IMPOHUIIA-
€MOCTh MEMOpaH U Bork-4
3) ¢ TOMOIIIBIO JIUTIOCOM, «TCHEH» IPUTPOITUTOB OIK-4 | U60mi.4
4) skcTpakopHopaibHON 00paboTKON XpOMOCOM OakTepraIbHON U 90rik-4
KIICTKH
91 | IpenmyiIecTBa OMOTEXHOJIOTHYECKOT0 MPOU3BOICTBA Opra-
HUYEeCKHX NMPOAYKTOB Iepea XUMHYEeCKUMH METOJaMH CHHTe- Wlomnk1
3a: OIIK-1 | U120mk-1
1) cuHTe3 11ETIEeBOT0 MPOIYKTa B BUJIE CIOKHONU CMECH N3 omk-1
2) HeCTIeIM(PHUIHOCTh
3) HE3HAYUTENBHBIN BBIXOJ IIETIEBOTO MPOIYKTA 3ok
4) BO3MOXXHOCTH MOJTYYEHHS YUCTHIX H30MEPOB OIK-4 | U604

NU90rik-4
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92 | lIpupoaHbIe CLIBOPOTKH BHOCSAT B MUTATEIbHbIE CPEIbI C IIe-
JBIO: N 1omk-1
1) nonnep>kaHusi OCMOTUYECKOTO JABJICHUS B KIIETKE OIIK-1 | U120mk-1
2) IpeI0XpaHeHUs KJIETOK OT IMTOBPEXKIACHUS N30mk-1
3) ycuneHust JHEPreTUYECKUX MPOIIECCOB B KICTKE
N30mk-4
O Wt6onks
N1%0rmik-4
93 | llesab cTepUIM3aNHN TEXHOJIOTHYECKOT0 BO3AyXAa: W omcs
1) pa3pyuienue GaKTepUANbHBIX CIIOP OTK-1 | U2
2) crabuiIn3anys KaueCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa U 3OHK'1
3) obecrieyeHre AbIXaHUsI MUKPOOPTaHU3MOB-O0M000OBEKTOB Ao
N30mk-4
OIIK-4 | U160rmik-4
W190nk-4
94 | lo xapakTepy KyJbTHBHPOBAHUSI MPOAYIIeHTA ONOCHHTETH- N1 onk-1
YeCKHMi mpouecc noapasaeyasior Ha: OIIK-1 | U20mnk-1
1) nepuoAMYECKHiA, TTOTYIIEPUOTUICCKUH, HEPEPBIBHBIN, OThEM- N30mk-1
HO-JIOJIMBHOH
2) IOBEpXHOCTHBIN U TTTyOUHHBIN U30mk-4
OIIK-4 | U160rmik-4
W190rmk-4
95 | Ha ckopocTh pa3MHOKeHUsI MHKPOOPTaHM3MOB-0H000HEeKTOB WL
B 0oJIbIIIeH CTeneHH BJIUsIET: ASCULS!
1) Temneparypa KyJIbTypajlbHOM Cpeibl OIK-1 | UA20nk-1
N130mk1
2) CTETICHb adpAIAU CPEJIbI
3) KOHIIEHTpAIUs TUMUTUPYIOIIETo cyOcTpaTa
4) pH cpenpt
W130mnk-4
OIIK-4 | U160rmk-4
W190nk-4
96 | BropuuHble MeTa00JIUTHI CHHTE3HPYIOTCH (B 00JIbIIIEM KOJIH- U o1
yecTBe): OIK-1 | U 20mk1
1) B nar-dase; UB30mk-1
2) B haze yCKOPEHHOTO POCTa; TiE
3) B norapupmMuyeckoii dase; OIK-4 | 111 6OHK'4
4) B baze 3aMeUIEHHOTO POCTA; un Q?Ef"j’
97 | Ilepmoanyeckoe 106aBJjIeHHe CyOCTPaTa NPHBOINT: N 1omnk-1
1) x yanuHenuro nar-gasbl OIIK-1 | U120mnk-1
2) K yIUTMHEHHIO a3kl OTMUPAHUS N30mnk-1
3) K YKOpOUeHHIO (a3bl OTMUPAHUS N30mk-4
4) K yITUHEHUIO YKCTIOHEHITUATBHOHN (ha3bl OIIK-4 | U160mk-4
N9k
98 | Leab cTepuiin3anum NUTATEIbHBIX CPe/I: W1 omk-1
1) pa3pyuienue GakTepUanbHbBIX CIOP OIK-1 N20mk-1

IX1TID
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2) cTabmH3alys KaueCTBEHHOr0 ¥ KOJIMYECTBEHHOI'O COCTaBa W13 0rx-4
3) obecrieueHne TbIXaHHUsI MUKPOOPTaHU3MOB-0MO00BEKTOB OIlK-4 N 60mnk-4
99 | Cnoco0bl cTepuan3anu GUIbTPOB, IPUMEHAEMbBIX s N lonk-1
OYHCTKH TEXHOJOrHYeCKOro BO3IyXa: OIK-1 | U120mk-1
1) narpeBanue N300
2) 00paboTKa TOpsSTYUM TTapOM N3 0mk-4
3) paguaus B MaJbIX J03aX OIIK-4 | U160rmk-4
N90rk-4
100 | IMuTaTenbHBIE CPebl CTEPHIUZYIOT: U1 onk-1
1) HachlIEeHHBIM TApOM OIIK-1 | U120mk-1
2) obydeHreM U Bonk1
3) pamuarueit B MaibIxX 103aX
4) 00pabOTKON aHTUCENITUKAMH OIK-4 EIBOHKJ'
- H60r1K-4
M1%0mk-4
5.3.2.2. Bonipochl 1Jis1 YCTHOIO OIpoca
Ne Conep:xanue Komme- NAK
TeHIHUs
N1 onk-1
OIIK-1 N120mk-1
1 Tpeb 9 I/IH3OHK-1
peOOBaHUs K MUTATEIILHOM cpeie
W/130mnk-4
OIIK-4 W60mk-4
N/190mk-4
N1 onk-1
OIIK-1 WN120mk-1
5 MonekynspHas OHOJIOTHST KaKk OCHOBa N 30mk-1
TEHHOW MHXKEHEPUU W3 0rmx-4
OIIK-4 N 160mk-4
N 90rnk-4
W1onk1
OIIK-1 N120nk-1
3 0Ocob I/IIL3OHK—1
COOEHHOCTH TPAHCKPUIIIUHU Y DYKAPUOT
N B3omk-4
OIIK-4 N 160mk-4
N 90ork-4
W1onk1
OIIK-1 N120nk-1
4 Hcmonp3oBanue  METONOB in Vitro B N 30mnk-1
CEIbCKOXO03SMCTBEHHOW OMOTEXHOIOTHH. W3 0rmx-4
OIIK-4 N 160mk-4
N90rnk-4
N 1onk-1
OIIK-1 NJ20mk-1
5 JlokazaTenbCTBO TOTHIOTEHTHOCTH OT- N3 0mxk-1
JIENbHBIX N30JIMPOBAHHBIX KJIETOK. N1 30mk-4
OIIK-4 N 160mk-4
N90rk-4
6 | TpeOoBanus, mpeabsiBIsieMble  OpHU OIIK-1 N1 omnk-1
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MPOBEICHUH paboT in Vitro.

N 2011
W13 0nk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W90k -4

TpeboBanuss k 000pyIOBaHHIO J1abopa-
TOPHI 110 OMOTEXHOJIOTHH PaCTEHHH

OIIK-1

N 1omnk-1
N120mk-1
N3 0mk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W190rmik-4

"Crapast 1 HOBas1" OMOTEXHOJIOTHS.

OIIK-1

U 1ormk-1
NJ20mk-1
N/130mk-1

OIIK-4

N30rmk-4
N/160rk-4
M190r1k-4

buorexnonorus u obnactu ee mpuUMeHe-
HUSL

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
M190r1k-4

10

CenbCKOXO03IUCTBEHHAA OMOTEXHOJIOTHS

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
W190rk-4

11

KynpTypa KIIETOUHBIX CyCIIEH3UM.

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

12

@OUTOrOPMOHBI B TEXHOJIOTUH 1n Vitro.

OIlK-1

U 1omk-1
N120mk-1
N3 0mk-1

OIIK-4

W130mnk-4
N 160rk-4
W90k -4

13

TOTUIIOTEHTHOCTh PACTUTEIBHOU KIETKH
KaK OCHOBAa MeTOJa KyJIbTUBHPOBAHUS in
vitro.

OIlK-1

N 1omk-1
N120mk-1
N130rmk-1

OIIK-4

N/130mk-4
NT60r1k-4
W90k -4

14

Pereneparius pacTeHuii B TEXHOJIOTHHU N
vitro

OIlK-1

N 1omk-1
N120rk-1
N3 0rmk-1

OI1K-4

N304
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U]16011K-4
N190rk-4

15

Opranuzaiys paboT MO BBIPAIIUBAHUIO
pacTeHu in vitro.

OIIK-1

U 1ormk-1
NJ20mk-1
N/130mk-1

OIIK-4

N30rmk-4
W /160mk-4
N90rk-4

16

MeToapl CTEpUIIN3AIMN [TPU TPOBEACHHH
pabor in vitro

OIIK-1

U 1ormk-1
NJ20mk-1
N/130mk-1

OIIK-4

W/130mnk-4
N 160r1k-4
W90k -4

17

Oco0OeHHOCTH pereHepanu PacTeHUi B
KyJIBTYype in Vitro.

OIlK-1

WU1onk-1
N20mxk-1
N3 0mk-1

OIIK-4

N 3ork-4
N 160rmk-4
N9ork-4

18

Coznanne pexkomOunantHeix JIHK wu
"OuOIMOTEK" TEHOB.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N 3ork-4
N 160rmk-4
N9orik-4

19

Mertoapl in Vitro JJis 03J0pOBJIEHUS pac-
TEHUI.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

20

CO3I[aHI/IC TPAHCTI'CHHBIX paCTeHHﬁ.

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

N30rmk-4
W160mk-4
N190mk-4

21

[TpoGneMbI UCTIONB30BAHUS TPAHCTEHHBIX
pacTeHui.

OIIK-1

U 1ormk-1
N120rk-1
N130mk-1

OIIK-4

N30rmk-4
N 60rxk-4
N190mk-4

22

BekTopsl B TeHHOW HHKEHEPUU

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N B3ork-4
N 60114
N 90r1k-4

23

MexaHu3m 00paTHOM TPaHCKPUIILIUN

OI1K-1

W1 omk-1
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N 2011
W13 0nk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W90k -4

24

Tpancdopmanust y pacTreHuit

OIIK-1

N 1omnk-1
N120mk-1
N3 0mk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W190rmik-4

25

DKcIpeccHs TEHOB.

OIIK-1

U 1ormk-1
NJ20mk-1
N/130mk-1

OIIK-4

N30rmk-4
N/160rk-4
M190r1k-4

26

Brigenenue u KJIOHUPOBAHUC I'CHOB.

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
M190r1k-4

27

Perenepanus pacTeHUI U3 MEPUCTEM.

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
W190rk-4

28

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

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

29

OcCHOBHBIE ATambl TEXHOJIOTUHU O37I0POB-
JIEHHOTO KapTodens

OIlK-1

U 1omk-1
N120mk-1
N3 0mk-1

OIIK-4

W130mnk-4
N 160rk-4
W90k -4

30

CocTaB OCHOBHBIX IIUTATCIbHBIX cpea.

OIlK-1

N 1omk-1
N120mk-1
N130rmk-1

OIIK-4

N/130mk-4
NT60r1k-4
W90k -4

31

VYcKopeHHOe pa3sMHOKEHHE 037J0pPOBIICH-
HOTO KapTodes.

OIlK-1

N 1omk-1
N120rk-1
N3 0rmk-1

OI1K-4

N304
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U601k
U1%0nk-4

32

«3elieHag» OUOTEHOJIOT UL

OIIK-1

U 1ormk-1
NJ20mk-1
N/130mk-1

OIIK-4

N30rmk-4
U 160r1k-4
NU190mk-4

33

[TpuroroBiieHre MaTOYHBIX PACTBOPOB IO
Mypacure-Ckyry.

OIIK-1

U 1ormk-1
NJ20mk-1
N/130mk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W90k -4

34

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

OIlK-1

WU1onk-1
N20mxk-1
N3 0mk-1

OIIK-4

N B3omk-4
N T60r1Kk-4
W/190mk-4

35

TexHuKka BHIYICHEHHS BEPXYIICUHOU Me-
puUCTeMbI KapToders.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N 3ork-4
N 160rmk-4
N9orik-4

36

MUKpOYEepeHKOBaHUE PACTCHUH KapTo-
dbens.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

37

CxeMbl TPOU3BOJCTBA 03/I0POBIEHHOTO
KapTodes.

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

N30rmk-4
N 60114
M190rk-4

38

Crepunnzanus npu nIpoBeeHUH padboT in
vitro.

OIIK-1

U 1ormk-1
N120rk-1
N130mk-1

OIIK-4

N30rmk-4
W/60ork-4
N190mk-4

39

Oc0OEHHOCTH MPUTOTOBIICHUS TTUTATENTh-
HBIX CpeZl.

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N B3ork-4
N 60114
N 90r1k-4

40

MUKpOYEepEHKOBAaHNE Y PACTEHUN

OI1K-1

W1 omk-1
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N 2011
W13 0nk-1

OIIK-4

W13 0rk-4
N 160rk-4
NU190rk-4

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

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

(He mpexycMoTpeHbI)

5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-Tpagu4ecKoii) padoThl

(He mpeaycMoTpeHbI).

5.4. Cucrema olleHUBAHUSA 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.

WNunukartopsl noctmxenus kommnerenuuu OITK-1

Kon

Copepxanue

Howmepa Bonpocos
K 3a4€eTy

HI[ 1 OIIK-1

3HAaeT OCHOBHBIC 3aKOHBI MaTeMaTHYCCKNX, €CTCCTBC-
HOHAY4YHBIX U O6IlIerO(1)eCCI/IOHaJ'IBHBIX AUCHUILINH,
H€06XOI[I/IMI)IX JJI1 pCHICHUA TUIIOBBIX 3a/1a4 B o0a-
CTH aIr'POHOMHU

1-20

N120mk-1

YMeeT ucronb3yeT 3HaHUsI OCHOBHBIX 3aKOHOB MaTe-
MaTUYECKUX W €CTECTBEHHBIX HAyK IS pEelIeHUs
CTaHJAPTHBIX 3a/1a4 MNPOo(eCCUOHATBHON esATeIbHO-
CTH

1-20

N/ Bonk-1

Pemaer tunoBele 3a1aun npodeccuOHANBHON JIesATeNb-
HOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX M €CTECTBEHHBIX HayK C NMPUMEHEHHEM HH-
(dopMalOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

1-20

OIIK-4 — cnnocoGeH peajiM30BbIBATH COBPEMEHHbIE TEXHOJIOTHH U 000CHOBBIBATH
HX PUMEHEHHE B PO eCcCHOHAIBHOM 1eATe1bHOCTH

WNunukaropsr noctmkenus kommnerenimn OIMK-4

3HAaeT COBPEMEHHbIE TEXHOJOTHMH B MPO(EeCcCHOHATb-
HOM J1eATEIbHOCTH, 3HAET TEXHOJIOTUHU BO3/EIIbIBAHUS

W13 0mk-4 N 1-20
CEIbCKOXO3SMCTBEHHBIX KYJIBTYP B OTKDBITOM U 3a-
KpPBITOM I'PYHTE
TII6 YMeer 0OOCHOBBIBaTH NPUMEHEHHE COBPEMEHHBIX 1-20
Ofik-4 TEXHOJIOTUH B MPO(eCCHOHAIbHON AESTEIbHOCTH
Peanu3syer coBpeMeHHbIE TEXHOJIOTUH B MpodeccHo-
NJ190r1k-4 1-20

HaJIbHOH JesATEeIbHOCTU

5.4.2. OueHkKa 10CTHKEHHSI KOMIIETEHIIUI B X0/1¢ TeKYIIero KOHTPOJIst
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OIIK-1 - cnioco0en pemiaTe THNOBBIC 3aJa4H NPOo¢ecCHOHAIBHON /1esiTeJIbHOCTH Ha OcC-
HOBE 3HAHUI OCHOBHBIX 3aKOHOB MATEMATHYECKHX, €CTECTBEHHOHAYYHBIX M 0O0ILe-
npogecCHOHANBHBIX AUCHMIVIMH ¢ NPHMEHeHHeM MH(OPMAIHOHHO-KOMMYHMKALM-
OHHBIX TEXHOJIOTHId.

WNunukatops! noctmxenus kommnerenunu OITK-1

Kon

Coneprkanue

Howmepa Bonpocos
K 3a4€eTy

W1onk-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 aIr'POHOMHU

1-40

N/120mk-1

VYmeer HCIIOJIB3YCT 3HAHUA OCHOBHBIX 3aKOHOB MATc-
MAaTHYCCKHUX H CCTCCTBCHHBIX HayK JId PCIICHHA
CTaHAApTHBIX 3a1a4 HpO(beCCHOHaHBHOﬁ ACATCIIBHO-
CTH

1-40

N/ Bonk-1

Pemraer tumnoseie 3aJa4u HpO(l)eCCI/IOHaJIBHOfl JACATCIIb-
HOCTH Ha OCHOBE 3HAHHH OCHOBHEIX 3aKOHOB MaTeMa-
TUYCCKUX U CCTCCTBCHHLIX HAYK C IIPUMCHCHUCM HH-

(bopMaIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI

1-40

OIIK-4 — cnnocoGeH peajn30BbIBATH COBPEeMEHHbIE TEXHOJIOTMU U 000CHOBBIBATH UX NIPUMe-
HeHHe B NPodeccuoHATbHOM 1eITeIbHOCTH

Nunukatoper noctmwkenus kommnerenimn OITK-4

3HaeT COBPEMEHHBIE TEXHOJIOTUU B TPOQecCHOHAIb-
HOHM JeATENIbHOCTH, 3HAECT TEXHOJIOTHH BO3/ICJIBIBAHUS

W13 0mx-4 . 1-40
CeNIbCKOXO03AHCTBEHHBIX KYJIbTYp B OTKPBITOM M 3a-
KPBITOM I'PyHTE

W 6omcas Vmeer 065)CHOBI)IBaTI) MPHMCHCHHE  COBPEMCHHBIX 1-40
TEXHOJIOTHH B IPO(heCCHOHANBHOM AeATeIbHOCTH

U0mcas Peanusyer cOBpeMEHHBIE TEXHOIOTHH B IPodheccro- 1-40

HaJbHOM JIeATEIbHOCTHU

6. YueOHO-MeTOAMUYEeCKOe U HH(OPMAIHOHHOE O0ecliedeHne JUCIMTLTUHbI

6.1. Pexomenayemas aureparypa

Bu HOM
Ne bubnuorpagpuueckoe onucanue Tun n3nanns A yieOHO
JUTEpaTyphl
I'enernka. Ilom pem. A.A. XKydenko, M.: KomocC,2004,
1 A ped yi i ’ YyebHoe OcHoBHas
480 c.
CenbCKOXO03SIMCTBEHHAS OMOTEXHOJIOTHS : YYEOHUK IS
CTYJCHTOB BY30B, O0YYalONIUXCS IO C.-X., ECTECTBEHHO-
Hay4. W TEM. CIEHHAIBHOCTSIM W MarucCTepCKHM Ipo-
2 VuebHoe OcHoBHas
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. Ky3nenos B. B. MonekymsipHO-TeHeTHYeCKHUEe 1 O1o-
XUMHAYECKHE METOJIbl B COBPEMEHHON OMOJIOTHH pacTe-
Hull [DnexkTpoHHbI pecypc] / mox pea. Bin.B. Kysnerno-
Ba, B.B. Ky3nenona, I'.A. PomanoBa. — 2-¢ u3a. (911.).
— DnektpoH.TekcToBble AaH. (1 ¢aitn pdf : 498 c.). —
M. : BUHOM. JlaGopatopus 3Hanuii, 2015. — (MeTto-
hiS| B Ouosorum). ISBN 978-5-9963-2659
https://www.rfbr.ru/rffi/ru/books/o_1781847#1

Mertoanueckoe

JlonosiHuTEnbHAS

Kusimko H.B. OcHOBBI CelIbCKOXO3SIICTBEHHON OMOTEX-
HOJIOTUU: y4e0.1ocobue s CTYyJEeHTOB OYHOW U 3a04-
HOM ¢dopM 0OyueHUs HampaBJIeHUW IMOATOTOBKHU
110400.62 Arponomus, 110900.62 TexHosoTUs POU3-
BOJICTBA U TEpepabOTKH CEIbCKOXO3HCTBEHHON IPO-
OYKIUU [DJICKTPOHHBINA pecypc] : yueOHoe rmocodue. —
OnektpoH.naH. — Yccypuiick : [lpumopckas I'CXA
(ITpumopckast rocy1TapCTBEHHAs CETbCKOXO03SMCTBEHHAS
akamemus), 2014. — 111 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=70633

Mertoanueckoe

JlonosHuTENbHAS

[lenkynos, Cepreii Hukomaesuu.l enernueckass mHxe-
Hepus

: yueOHOe 1mocodue sl CTYACHTOB BY30B, 00YyYaIOlInX-
cs1 mo HampaBieHuto "buosorus" u cnenuanbHOCTIM
"buorexnonorus", "buoxumus", "I'eneruka", "Mukpo-
ouonorus"/ C. H. lllenkyHoB : yueOHOe mocoOue s
CTY/JICHTOB BY30B, OOydYalOIMXCS 110 HANpPaBJICHUIO
"buonorusg" w crnenmanbHOCTIM "buorexHomormsa",
"Buoxumus", "T'eneruka", "Mukpoduonorus" / C. H.
[lenkyHoB .— 3-€ U31., Uctp. u gomn. — HoBocuOupcek :
Cub. yHus. u3g-so, 2008 .— 514 c.

Mertonnueckoe

I[OHOHHHTGJIBH&H

ArpapHas Hayka

[lepuonnueckoe

~

BecTHUK pOCCHIICKON CEIbCKOXO03SIMICTBEHHON HAYKH

Ilepuonnueckoe

Hoctmxenust Hayku U TexHukn AITK

[lepuonnueckoe

buotexnonorus [DnekTpoHHsll pecypc] : Teoperuue-
CKUH M HAy4YHO-TIPaKTUYECKHM >KypHal.— OJEeKTPOH-
HbII KypHan .— Mocksa : HULI, 2020 .— 3arnaBue c
TUTYJIBHOTO dKpaHa .— DJIEKTPOHHAS BEpCUS MeYaTHOU
nyonukanuu .— CBOOOIHBIN H0CTyn U3 cetu MHTepHeT
— http://www.genetika.ru/journal/

ITepnonnueckoe

10

OcCHOBBI OMOTEXHOJIOTUU: METOJMYECKHE yKa3aHUs I10
OpraHM3allKi CaMOCTOATEIbHOW paboThl 00yUaronmXxcs
no Hanpasieauro 35.03.04 "Arponomus" npoduis Ar-
poHomusi / BopoHeXckHil TOCYyapCTBEHHBIN arpapHbIit
yHuBepcureT ; [cocT. I'. I'. 'oneBa]— Boponex : Bopo-

HEXCKHI TOCYJIapCTBEHHBI arpapHblil YHHUBEPCHUTET,
2020

11

Pocculickas cenbCKOX0351MCTBEHHAs HAYKA

Ilepuonnueckoe

12

CCHCKHI/ISI, CCMCHOBOJACTBO U I'CHCTHUKA

Ilepnognueckoe

13

CenbCKOXO03IUCTBEHHAA ONOJIOTHSA

Ilepuonnueckoe



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 UnTepHeT

6.2.1. D1eKTPOHHBbIEC OUOJINOTEYHbIE CHCTEMBI

Ne Ha3Banue Pasmenienue

1. | OBC «Jlanp» http://e.lanbook.com

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

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

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

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

6. | Dnexkrponubie HHPOpMaIonHsie pecypcsl ®I'BHY http://www.cnshb.ru/terminal/

IMNHCXBb (TepmuHan yajleHHOro A0CTYIa)

~

CnpaBoynas nipaBoBasi cucrema Koncynerantllntoc B UnTpaceru

8. | CnpaBounas [IpaBoBas Cucrema Koncynerantllmoc | B MnTpacetn
(memoBbIe OymMaru, CrieliiaIbHbIA BBITYCK)

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

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

11. | ITonmutemaruyeckas pedeparuBHas U Haykomerpude- | B MuTpacetn
ckas 0a3a TaHHBIX u3naTenscTBa Elsevier SCOpuUs

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

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

14. | DnexkTponHas oubimoreka BIAY http://library.vsau.ru/
MexnyHaponHas 6a3a JaHHBIX Ha caiite LlenTpanb-

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 Enmunas mexBenoMcTBeHHas WH()OpPMAIMOHHO— https://fedstat.ru/

CTaTH-CTHYECKas CHCTEMA

2 Basa naHHBIX MOKa3aresneil MyHHIMIATbHBIX 00- | http:// www.
pa3oBaHuit gks.ru/free_doc/new_site/bd_munst/munst.htm

3 |ba3za manabix DAOCTAT http://www.fao.org/faostat/ru/

4 |TlopTas OTKPBITHIX TaHHBIX PO 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 |OnextponHnslii cepceuc "[Ipo3paunsiii ousnec" | https://pb.nalog.ru

8 |'AC PO "IIpaBocyaue" https://sudrf.ru/

9

CnpaBoyHas paBoBas cuctema I apaHar 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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10

CnpaBounas nipaBoBasi cucreMa KoHcynpTaHT
ITmroc

http://ivo.garant.ru

11

[TpodeccunonanbpHbie cripaBoYHbIE CHCTEMBI «Ko-
JIEKC»

https://Texakcnepr.cait/sistema-kodeks

12

Pocpeectp: [lyOnuynas kamacTpoBas Kapra

https://pkk5.rosreestr.ru/

13

®denepanbHas TOCYIapCTBEHHAs CUCTEMaA TeppU-
TOPHAJIHLHOTO TNIAHUPOBAHHUS

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

14

CTPOMKoHCyIbTaHT

http://www.stroykonsultant.ru/

15

Arpaphast poccuiickast ”H(POpPMAIIOHHAS CHCTe-
Ma.

http://www.aris.ru/

16

NudopmarmonHas crucrema 1o cenbCKoX03si-
CTBEHHBIM HAayKaM M TEXHOJIOTUSIM

http://agris.fao.org/

6.2.3. CaiiTbl 1 HHPOPMALMOHHbIE TOPTAJIbI

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

2. | Poccmiickoe x03s1icTBO. CenbX03TEXHUKA. http://rushoz.ru/selhoztehnika/

3. | ArpoHoMHYECKHI TTOpTAI-CAlT O cebeckoM | http://agronomiy.ru/
xo3sicTBe Poccun

4. | ArpOHOMHYECKHI MOPTAT «ATPOHOM. http://www.agronom.info/
Nudo»

5. | Opunmanbubiii caiit MunucTepcTBa http://www.mnr.gov.ru
IIPUPOJHBIX PECYPCOB U dKOJOruu PO

6. | Opunmanbuelii caiit @enepanbHoi cayxObl | http://www.control.mnr.gov.ru
110 HA/130pY B chepe MPUPOI0TI0Ib30BAHHSI

7. | baza maHHbIX aJ1s cOOpa U IPEICTaBICHUS http://cnshb.ru/aw/russian
UHGOPMAIIHH 110 CETbCKOX03SIHCTBEHHBIM
YUPEIKIACHUSAM M HAYYHBIM YUPEIKICHUSIM
arpapHoro npoguis

8. | Poccuiickuit pernoHabHbIN SKOIOrHYeckuit | http://www.rusrec.ru

LEHTp. Marepuansl 10 U3BMEHEHUIO KIIUMAaTa
1 9HEProdhHEKTUBHOCTH

7. MaTepHaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecredeHne JUCIUILTHHbI

7.1. IlomenieHus aAJis BeAeHU OﬁpaSOBaTeﬂbHOFO nmpouecca u 060py)1013a}me

HammenoBanne nomereHuid Ui MPOBEACHUSI BCEX BUAOB yueO-
HOH JIeSITENbHOCTH, MIPEAYCMOTPEHHON Y4YeOHBIM IUIAHOM, B TOM
YHCJIe MOMELIEHUs Ul CaMOCTOATENIbHOM padoTh, C yKa3aHUEM
NepevHsi OCHOBHOTO 000py10BaHUs, yueOHO-HATIISIIHBIX TOCOOUH
Y MCIIOJIB3yEMOT0 IPOrPaMMHOTO 00eCTIeUeHHUs

Anpec(MECTOMONIOKEHNE) TIOMe-
IIEHUH JUTS TIPOBE/ICHHS BCEX BU-
OB y4eOHOHl  JesTeNbHOCTH,
MpelyCMOTPEHHOU yueOHBIM
wiaHoM( B Cilydae pealn3aliu
00pa3oBaTeIbHON MPOrpaMMbI B
ceTeBoi (hopMe JOIMOJHUTEIBHO
YKa3bIBa€TCd HAWMMCHOBAHHE Op-
raHu3allM, C KOTOPOH 3aKIIOUYeH
JIOTOBOD)

YyeOHast ayaAuTOpus JJis IPOBEACHUS 3aHATHI JICKIUMOHHO-
ro TUMNAa: KOMIUIEKT y4eOHON MeOenu, NeMOHCTPAIMOHHOE 000-
pyIoBaHHE W YYeOHO-HATISJIHBIC IOCOOMS, TNPE3CHTAIMOHHOE
obopymoBaHUe, UCIOIB3yeMOe MporpaMMHoe obecrieueHue: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer

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



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/
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Classic, Sumexc Bpaysep/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

JlaGopatopusi, yueOHast ayAUTOPHUS AJIs1 TEKYLIETO KOHTPOJIS
¥ TIPOMEKYTOYHOW aTTECTAIMH, TPYNIIOBBIX 3aHATHHA: KOMILIEKT
y4aeOHON MeOen, JeMOHCTPAIlOHHOE 000pyAoBaHHE U yueOHO-
HarJSITHBIE TOCOOUS: Pa3laTOYHBIA MaTepuall Ui ONpeAeiIeHUs
BUJOB M PAa3HOBHUIHOCTEH MIICHUIIBI, OBCa, SYMEHS, MOJBHUIOB
KyKypy3bl, TaOMHYHBIA Marepual, Jamku [letpu, puiasTpoBaib-
Has Oymara, pas3jIM4Hble COpTa C.-X. KyJIbTYp, pa3OOpHbIE JOCKH,
HIMATeNd, BEChl, TMHEHKH, CHOMOBOM MaTepHal Ui anpodaunuu
C.-X. KYJbTYp, MHKDPOCKOIIBI, BECHI, BIaromep, IuadaHOCKOII,
CUCTUYHMK CEMSH,KOMITBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO MOJI-
kitoueHust K cetu "MHTepHeT" 1 00ecreueHreM J0CTyIa B AJICK-
TPOHHYIO HWH(POPMAIIOHHO-00Pa30BaTEIbHYIO0 Cpeay, JEMOH-
CTpallMOHHOE 00OpYJIOBaHNE M y4eOHO-HATIIATHBIE MTOCOOHS, HC-
nojb3yeMoe mporpammuoe 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
POMEKYTOYHON aTTeCTallMH, HHANBUIYaIbHBIX ¥ TPYIIIOBBIX
KOHCYJIbTallNil: KOMIUIEKT Y4eOHOW MeOeH, KOMITBIOTepHAs
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, Sunexc bpayszep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[Momemenue aas XpaHeHUS W MPOPUIAKTUISCKOTO 00CTy-
JKUBaHUS y4eOHOTO 000pyAoBaHUsA: MeOenb IS XpaHEeHUs U 00-
CIly)XMBaHHs Yy4eOHOTO OOOpYIOBaHHS, CIICIHAIN3NPOBAHHOE
00opyZI0BaHKE AJIsi PEMOHTa KOMITBIOTEPOB

[Momemenue a1 XpaHeHUS W MPOQPUIAKTHIECKOTO 00CTy-
KMBaHHs Y4eOHOro 00OpY/JOBaHHUS: KOMILIEKT MeOeIH, KOMIIbIO-
TepHas TEXHUKA C BO3MOXXHOCTBIO MOAKIIIOUeHHs K cetu "HHTtep-
HeT" U 00eCTeueHUEM JIOCTYIIA B JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely, MCHOJIb3yeMoe IPOrpaMMHOe odecrie-
yenne MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SInnexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, mebens ans xpaHeHus u o0-
CITy)KMBaHHs y4eOHOTr0 00OpYyIOBaHHMS, IEMOHCTPAIIMOHHOE 000-
pyAOBaHHE U YUeOHO-HATIISITHBIE TIOCOOUS

[Momenienue mIst CcaMOCTOATENILHOW PAaOOTHI: KOMILIEKT
y4eOHOIl MeOeny, KOMIBIOTepHAs TEXHH-Ka C BO3MOXKHOCTBIO
nojKimoueHuss K cetd "MHTepHeT" M obecniedueHHeM JOCTyNa B
JNIEKTPOHHYIO HMH(OpP-MaAIMOHHO-00pa30BaTEIbHYIO 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, yn. Muuypuna, 1

394087, Boponexckas 00J1acTh,
r. Boponex, yn. Muuypuna, 1

394087, Boponexckas 00J1acTh,
r. Boponex, yn. Mwuuypuna, 1,
a.117, 118

394087, Boponexckas 00J1acTh,
r. Boponex, yn. Mwuuypuna, 1,
a.269

394087, Boponexckas 00J1acTh,
r. Boponex, yn. Mwuuypuna, 1,
a232a

7.2. IlporpammHoe oGecnieyeHune
7.2.1. IllporpaMmMHoOe o0ecnieyeHre 001Iero Ha3HAYEHU S
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Ne Ha3Banue Pasmenienune
1 |Onepanuonnsie cuctemMbl MS Windows / Linux TIK B moxkansHOM cetu BI'AY
9 [TakeTsl 0(_1)I/ICHI>IX npunoxenuit Office MS Windows ITK B ftokatbHoi cetn BEAY
/ OpenOffice
3 HporpaMMLI 11 mpocMoTpa ¢aiiinoB Adobe Reader / K B toKkatbHoi cetn BLAY
DjVu Reader
4 Bbpaysepsl Sunexc bpayzep / Mozilla Firefox / Inter- ITK B ftokatnHoi cetn BEAY
net Explorer
5 | AaTuBupycHas nporpamma DrWeb ES I1K B nokanbHO# cetn BI'AY
6 |I[Tporpamma-apxusarop 7-Zip I1K B nokanbHoOl cetu BI'AY
7 |MynsTumenua npourpsiBatens MediaPlayer Classic [1K B nokanbHOM cetn BITAY
8 |Ilmardopma onnaiin-ooyuenus eLearning server [1K B nokanbHOM cetn BIAY
9 |Cucrema komniorepHoro tecrupoBanusi AST Test I1K B nokanbHol cetu BIAY
7.2.2. Ciennajau3upoBaHHOE NPOrPaMMHOe obecrneyeHue
Ne Ha3Banue Paszmemenue
1 | ITaker craTucTuyeckoit 00pabOTKM JaHHBIX Statistica [IK ayx.122a (K1)

8.MexkaucuunJInHapHbIe CBA3M

JlucuuIuiHa, ¢ KOTOpOi Heo0Xo-
MO COIJIacOBaHHE

Kadenpa, Ha koTopoii npemnomaercs
JCHUATUTMHA

[Moxnuchk 3aBeyrolie-
ro kadenpoit

Ousnonorust U OMOXUMUS paCTeHUI

Cenexnuu, CEMEHOBOICTBA
1 OMOTEXHOJIOTUH

boranuka CelleKIum, CEMEHOBOACTBA
1 OMOTEXHOJIOTUH
PacrenneBoacTBo 3emiienienus, paCTCHUEBOJICTBA

Y 3aIUTHI PACTEHUN
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IIpunioxenne 1

JIMCT neproanvecKux MpPoBepoK padoyei MporpaMmbl
H MH(OPMAIHS 0 BHECEHHbIX M3MEHEHHUAX

JlomKHOCTHOE ML,
IIPOBOJIMBILIEE ITPO-

[TorpebHOCTH
B KOPPEKTUPOBKE

WNudopmanus o BHECEHHBIX

NelO

Bepky: ©.1.0., Jlata YKA3AHMCM COOTBET HM3MEHEHUSX
CTBYIOILIUX Pa3/ciIOB
JOJIKHOCTh .
paboueii mporpaMMbl
3aB kadeapoii ce-
JIEKIIMH, CEMEHOBO/I- I
CTBa U OMOTEXHOJIO- JE:)IT 101(()(:1 Nwmeercs PII akTyanu3upoBaHa Ha
r I'T. ~ 0 7.1; -
ruu I'oneBa 15.06.2022 m. 3.1;7.1;7.2.1 2022-2023 yu.roxg
3aB kadeapoii ce-
JIEKLMH, CEMEHOBO/I-
CTBa U OMOTEXHOJIO- 11_?'05'2023 o 6 PII akTyanu3upoBaHa Ha
v Tonesa T'.T. POTOKOJI e TpedyeTcs

2023-2024 yu.ron




