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PaGouast mporpamma pazpaborana B cooTBETCTBUH ¢ DenepanbHBIM TOCYAapCTBEHHBIM
00pa30BaTEIbHBIM CTAaHAAPTOM BBICIIEr0 00pa3oBaHus — OaKaJaBpuaT IO HAMPABICHUIO MMOATO-
toBku 35.03.04 ArpoHoMus, YTBEpXKJCHHBIH NpukazoM MuHoOpHayku Poccum or 26 wuros
2017 r Ne 699, ¢ u3MeHEHUSIMH, BHCCEHHBIMU TIPHMKa30M MUHHCTEPCTBA HAYKU M BBICIIETO 00-
pazoBanus Poccuiickoit @eneparuu ot 8 deBpamns 2021 r. Ne 83 (3aperucrpupoBan Munucrep-
ctBoM roctuiiuu Poccuiickoit @enepanun 12 mapra 2021 r., perucrpanuonusiii Ne 62739).

PaGouas mporpamma yTBep)KAcHA Ha 3acedaHiH Kadeapbl CEICKIHH, CEMEHOBOICTBA U
ouorexnosoruu (mporokon Ne 11 ot 10.06.2025 1.)

3aBenyromuii kadenpoi, T0KTop ¢.-X. HayK I'onesaI'T.

PaGouass mporpaMma peKOMEHJIOBaHA K HCIIOJTB30BAHINIO B yIEOHOM
mpollecce MeTOAUYecKoil KoMmuccueil QakylpTeTa arpoHOMHUU, arpoXUMUU I
skonorun (mporokon Nell ot 16.06.2025 1.).

IIpeacexaTesib MeTOMYECKOH KOMHCCHH ,/éWf z_  Hecmesnora MLA.
: v

TO/IMHCH

Penensent paboueii nporpaMmsel aupekrop Boponexckoro ¢umnana F'HY BHUU kyky-
py3Bbl, TOKT. c.-X.H. OpisiHckuit H.A.
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1. O0mas xapakTepucTHKA JUCHMILIHHbBI

OcHo6bl OuOmexHo102uU — €CTECTBEHHOHAyYHas OuoNoruyeckas AUCHMUILIMHA O
cmoco0ax co3aHusl Pa3IMYHBIX BEHIECTB C HCIOJb30BAHHEM ECTECTBEHHBIX OMOIOTHYECKHX
KOMITOHEHTOB, OYIb-TO MHKPOOPTaHU3MBI, >KUBOTHBIC WJIM PACTHUTENIbHBIC KIETKH, 3TO
MAaHUIYJIMPOBAHUE JKUBBIMU KJIETKAaMH IS TOJYyYEHUS ONpPEACNeHHBIX pe3yiapTatoB. OHa
3aHMMaeT 0co00e MECTO B MOATOTOBKE BBICOKOKBAJIH(PHUIIMPOBAHHOIO CIIEIHAINCTA CEIbCKOTO
XO035KCTBA, B TOM 4YHUCIE€ U B arpONpPOMBIIUIEHHOM IIPOM3BOJACTBE, NOTOMY, YTO IIO3BOJIAET
yUEHBIM CO37[aBaTh OOpPa3lbl KYJIbTYPHBIX PACTEHUH, KOTOPHIE CIIOCOOHBI MPOTUBOCTOSATH
00Je3HSM U BpPEOUTENSIM, C BBICOKMM YpPOBHEM YPOXKaMHOCTH BHE 3aBUCUMOCTH OT
KIIMMATUYECKUX YCITOBUM.

1.1. Heap AUCHUILIHHDBI

I]env — 03HaKOMUTH OOYYAIOUIMXCS C OCHOBHBIMM HalpaBJICHUSMU COBPEMEHHOW OHO-
TEXHOJIOTMM U OCHOBAMM I'€HETUYECKON MH)KEHEpUH, HOBEHIIMMHU TOCTUKEHUSIMU U MEPCIEKTH-
BaMU €€ MCIOJb30BaHUsA AJIA MOBBIILIEHUS 3(PPEKTUBHOCTH CEIbCKOX031HCTBEHHOIO IIPOU3BOI-
cTBa, c(hopMUpOBATH IPEACTABICHUS 10 MOJIEKYIAPHON OMOJIOrMH, TeHETUYECKOH U KJIeTOYHOM
MH)KEHEPHH, MUKPOKJIOHAJIBHOMY Pa3MHOXKEHUIO pacTeHUi.

1.2. 3agaum AUCHUIIMHBI

3aoauu oucyunaunpl — QGOPMUPOBAHUE 3HAHUK 1O OCHOBAM I'€HETUYECKOW U KJIIETOY-
HOM WMHXXCEHEPUH pacTEeHUM, (PUTOrOPMOHAIBHOW PEryisiuy MPOIYKIMOHHOIO Ipoliecca y pac-
TeHHI, 00ydeHHe MPAKTHUYECKOMY HCIIOIb30BAHUIO METOJOB OMOTEXHOJOTHH, MHKPOKIOHATb-
HOT'O Pa3MHOXKEHUS U TIOMyYeHHs 0€3BUPYCHOIO MaTepHaa.

1.3. lIpeameT auCHMIIHHBI
Hcnonb3oBaHue XKUBBIX CUCTEM M UX KOMIIOHEHTOB ISl CO3[JaHUS U MPOU3BOACTBA pac-
TEHUH C HOBBIMU MPU3HAKAMH.

1.4.MecTo 1MCUMILIMHBI B 00pa30BaTe/IbHOI NporpamMmme

JucnunrHa BkimoueHa B nepedeHb GI'OC BO (ypoBennr OakanaBpuata), B OJoK 1
«ductnunmuaey, B pasgmen bl. O — ocHoBHble aucuuiuiuHbl. [ucuumimaa «OCHOBBI
OMOTEXHOJIOTUNY» CIIOCOOCTBYET (DOPMUPOBAHUIO MPO(ECCHOHANBHBIX 3HAHMM, HEOOXOIMMBIX
Uit OakayaBpoB, OOydalIUXci O HampaBiieHHWto mnoarotoBku 35.03.04 — Arponomus,
npo¢uiIb MOATOTOBKH «['€HeTHKa U CeNeKlus CeIbCKOX03IHCTBEHHBIX KYJIbTyp»

1.5. B3aumocBs3b ¢ APYrUMH JHCUMIIIMHAMH

Jlisg u3ydeHus NAHHOW ITUCHUIUIMHBI HEOOXOAMMBI CIEAYIOIME 3HaHHSA, YMEHUS U
HaBbIKHU, pOpMUpYyEMbIE TPEAIIECTBYIOIIMMH JUCLUTUIMHAMU:

1) boranuka 3HaHMs: MOP(HOJIOrHI0 BEreTaTUBHBIX U I'€HEPATUBHBIX OPraHOB PACTEHMH;
3aBUCUMOCTb  CTPOCHHUS M  JKU3HEINEATEIBbHOCTH PACTCHUM OT pas3IMYHBIX  YCJIOBHM
MIPOU3PACTAHUS; OCOOEHHOCTH PAa3MHOXKEHHs ILBETKOBBIX DACTEHHH; OCOOCHHOCTH pPOCTa M
pa3BUTHS pAacTEHUH B OHTOI€HE3€; OCHOBHBIE OTHENbI, KJIACCHI, CEMEWCTBA, POJbI U BHJIbI
JUKOPACTYIIMX W KYJbTYPHBIX DPAacCTEHUH; YMEHHUS: IMPOBECTH MOP(OIOrHYecKoe ONMUCAHHE
pacTeHul Uil ONpeeseHusl UX POIOB U BUJIOB; HABBIKM: METOAMKON OMpPENENeH sl paCTEeHUH 110
OIPENEINTENI0; HAaBbIKAMU MPOCTEHIIMX HAOJIOJEHUH 3a POCTOM, pa3BUTUEM, LIBETEHHUEM,
OIBIJICHUEM U Pa3MHOKCHUEM PACTCHHM.



Crpanuna 4 u3 46

2) OOmas reHeTHKa 3HAHUSA: OCHOBHbBIE 3aKOHBbI €CTECTBEHHOHAYYHBIX IUCLMIUIUH, B
YaCTHOCTH TEHETUKM M CeNEeKIMM, M MaTeMaTHYeCKUi anmapaT B NpoQecCHOHAIbHON
NeATeIbHOCTH; 3aKOHBI HACJIE0BAHUS, MOJIEKYJISPHBIE OCHOBBI HACIEICTBEHHOCTH, OCHOBHBIE
THIIBI U MEXaHW3Mbl M3MEHUYMBOCTH OPraHMW3MOB; YMEHHUS: HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI
€CTeCTBCHHOHAyUYHBIX JUCUUIUIMH M MaTeMaTH4YecKUil ammapar B mpodeccruoHalIbHON
NesITeIbHOCTH, MPUMEHATh METO/bl TEOPETHUECKOI'0 M SKCIEPUMEHTAIBHOTO MCCIIEI0BAHMS,
MIPOBO/IUTH 3JIEMEHTAaPHBIM THOPHUI0IOTHYECKUI aHAIN3, UCIOIb30BaTh 3HAHHSI OCHOB M€HETUKH
B IMpaKTUYeCKOH paboTe; HaBBIKM: METOJAMU TEOPETHUECKOr0 M IKCIEPUMEHTAJIbHOrO
UCCIIEZIOBAHUS; METOJUKOM pabdoTbl CO CBETOBBIM MHKPOCKOIIOM, METOAUKOH aHaiu3a
pe3yJIbTaTOB F€HETUYECKUX IKCIIEPUMEHTOB.

3) ®dusuonorus U OMOXMMHUS PACTEHUN 3HAHUA: MOP(OIOTMYECKHE NPU3HAKU C.-X.
KyJIbTyp, TIOKa3aTelM KadecTBa JUKOPACTYIIMX pPACTEHHM U /X TMPOAYKIHMH;, METOIUKY
71a00paTOPHOro aHajn3a 00pa3loB IOYB, PACTEHUH M NPOAYKIHH PACTEHUEBOACTBA; YMEHMS:
OLIEHUBATh (PU3HOJIOTUUECKOE COCTOSHUE C.-X. KYJbTYp, aJaNTallMOHHbI NOTEHIMal U
ompenensaTh (GakTopbl YIYUIIEHUs POCTa, Pa3BUTHUS U KadecTBA MPOAYKLUH; PUMEHATh METOJIbI
71a00paTOPHOro aHaiau3a OOpasLOB I0YB, PACTEHUH M IPOLYKLUH pPACTEHUEBOJCTBA; HABBIKH:
OCHOBHBIMH (PU3HOJIOTMUYECKUMHU METOIaMHU OLIEHKH pa3BUTHUS U (OPMUPOBAHUS IPOAYKTUBHOCTU
C.-X. KYJIBTYp; CIIOCOOHOCTBIO K JJaDOpaTOpHOMY aHaIM3y 00pa3LoB MOYB, PACTEHUH U MPOLYKIIUU
PacTEeHUEBOACTBA.

IlepeueHp mociaeayOIUX AUCHMILIMH, [IPAKTUK, JUI1 KOTOPHIX HEOOXOJUMBI 3HAHUS,
YMEHHMSI U HaBBIKH, (pOpMUpYyEMbIe JAHHON AUCHUIUIMHON: JUCLHUIIIIMHA SIBJISIETCS 3aBeplIaroIei
CTYHEHbIO OO0y4YeHMs] TIOCI€ OCBOGHHS OCHOBHBIX TEOPETHMUECKUX JUCHMUIUIMH U

lNocynapcrBennas uroropas atrectanus ([ T1A);

2. IlnaHupyeMble pe3yJibTaTbl 00yUeHHs MO JUCHUILINHE

3HaeT OCHOBHBIC 3aKOHBI MaTeMaTHYe-
CKUX, €CTECTBEHOHAYYHBIX M OOMIETpO-
(beccroHANBHBIX UCIUIUIMH, HEO00XO-
JTUMBIX JIJIs PEIICHUS THUIIOBBIX 3a/1a4 B
00J1aCTH arpOHOMHH

VYmeer HUCIOJIB3YCT 3HAHHUA OCHOBHBIX
3aKOHOB MaT€MaTU4YCCKUX U €CTCCTBCH-
HbIX HayK JJIA PEIICHUSA CTAaHOAPTHBIX
3aaa4 HpO(i)eCCI/IOHaJII)HOI;‘I JACATCIIbHO-
CTH

Pemaer TtumoBeie 3amaum mpodeccuo-
HaJIbHOM JIESTEIbHOCTU Ha OCHOBE 3HA-
HUH OCHOBHBIX 33aKOHOB MaTeMaThde-
CKUX U €CTECTBEHHBIX HayK C MPHUMEHe-
HUEM uHdOpMaIOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTUH

3
N1 onk-1
Crioco0OeH pemiath THIIOBBIC
3amaun  podheCCUOHATLHOM
NESITEIbHOCTH HAa OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB v
MaTeMaTUYeCKUX U ecTe-
OIIK-1 N20mx-1
CTBEHHBIX HAyK C IpPHUMEHe-
HUEM nH(}OpPMaIMOHHO-
KOM-MYHUKAllHOHHBIX TE€X-
HOJIOTUI
H
W13 omk-1
CnocoOeH peanu30BbIBATh
COBPEMEHHBIE TEXHOJIOTHH U
3
OIIK-4 | 060CHOBBIBaTh UX MpPUME-
. N30mnk-4
HEeHHE B TpodecCnoHaIbHON
NESITETbHOCTH

3HaeT COBPEMEHHBIE TEXHOJOTMU B
npoQecCHOHANBbHON JeATeNbHOCTH, 3Ha-
€T TEXHOJIOTUU BO3JENIBIBAHUS CEJIBCKO-
XO35IICTBEHHBIX KYJIBTYP B OTKPBITOM U
3aKpBITOM TPYHTE
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v YMmeer 000CHOBBIBATH NMPUMEHEHHUE CO-
BPEMEHHBIX TEXHOJOTHH B mpodeccro-
N160rk-4 .
HAJIBHOU 1S TEeNbHOCTH
H Peanuzyer coBpeMeHHbIE TEXHOJIOTUH B
N 190nk-4 npodeccuoHanbHOM AESITENbHOCTH

Tun 3amay npodeccnoHaNbHON AeATEIPHOCTH — MPOU3BOACTBEHHO-TEXHOJIOTUYECKUMA

3. O0béM QMCHUIIMHBI U BUIBI padoT
3.1. Ounas ¢popma oOyueHust

Bui0epure popmy
IHoxasarenu oOyeitie ia aucte Bcero
pacuer
7
OO6mmast Tpy10€MKOCTb, 3.€./1 4144 4144
OOmas KOHTaKTHAas padoTa, 9 50,75 50,75
OO0mas camocrosiTenbHas padoTa, 4 93,25 93,25
KontakTtHas pabota npu npoBeeHUN Y4EOHBIX 3aHSTUH, 49.75 49.75
B T.4. (4)
JIEKIIAU 24 24,00
nabopaTopHBIE-BCEro 24 24,00
HHIMBHAY&ILHbIE KOHCYBTALIMHU TPH BBITOMHEHUH 1,75 1,75
KypcoBO#i paboThI
CaMOVCTOHTeJILHaH paboTa mpu MpoBeNeHNUN YIeOHBIX 3a- 56,85 56,85
HATHH, 9
KonTakTHast pabota mpu HPOBEICHUM MPOMENKYTOUHOMH
1,00 1,00
aTTECTAIK 00yJarOIMXCs, B T.4. (4)
I'PYNIOBbIE KOHCYJIbTAIlUU 0,50 0,50
KypcoBasi paboTa 0,25 0,25
JK3aMeH 0,25 0,25
CamocrosiTenbHas paboTa MpU MPOMEXYTOYHOU aTTecTa- 36,40 36,40
11U, B T.4. (1)
BBITIOJTHEHUE KYPCOBOM pabOTHI 18,65 18,65
MOATOTOBKA K AK3aMEHY 17,75 17,75

®opMa MPOMEXYTOUYHON aTTECTAIIUU

3aIuTa KypcoBOu
paboThl, FK3aMeH

3almrTa Kypco-
BOH paboTHI,
IK3aMeH

3.2. 3aounas ¢popma 00yueHuUs

He npenycmotrpeno

4. Conep:kaHue IMCUUILTHHBI

Pa3zgen 1. OcHOBHBIC HANIPaBJICHHUs U 32/1a4M COBpeMeHHOH OnoTexHooruu. OcHo-

BbI MOJICKYJIAPHOI O0MOJI0THH.
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Iloopa3zoen 1.1. Beeoenue. BUOTEXHOIOIMs KaK HayKa U OTpacib Mpous3BojcTBa. OCHOB-
HbIE HAIIPaBJICHUS U 3a/1a4U COBPEMEHHOM OnoTexHosioruu. MosekynspHast OMOJIOTUs U TeHeTHU-
Ka - yHIaMeHTalbHass OCHOBA OMOTEXHOJOruu. [ eHeTndyecKkas M KIETOYHAsT HHIKCHEPHS - IICH-
TpalibHOE SAPO COBPEMEHHOU OmotexHosoruu. [IpuMeHeHne MeTo10B OMOTEXHOIOTHUU B CENeK-
MU, CEMEHOBOJICTBE M TEXHOJIOTHSX BO3JIE€JIbIBAHUS CEIbCKOXO3SMCTBEHHBIX KyIbTyp. CoBpe-
MeHHasi OMOTEXHOJIOTUS M OMOMETO/bI B 3alllUTE PACTEHHH OT aOMOTHYECKUX M OMOTHYECKUX
(akTOpOB BHEUIHETO BO3JCHCTBUS. YTUIIM3ALNS CEJIbCKOXO3SIHCTBEHHBIX OTXOAOB C IMOMOIIBIO
MeTOZI0B OuoTexHonoruu. buorexnonorus u OuosHepreruka. IIpruopuTeTHble HampaBiIeHUS U
MHUPOBOH YpOBEHb OMOTEXHOJOIHUH KaK HAyYKU U OTPaciIy MpOou3BoJCTBa. MupoBas ceTb OMOTEeX-
HOJIOTUYECKMX LIEHTPOB, HAYYHbIX yupexaeHuil Poccun B obnactu 6MOTEXHOIOrMHU. 3aKOHO a-
TEJILCTBO U OM00€30MacCHOCTh B 001aCTH OMOMH)K €HEPUU U O OTEXHOJIOTUH.

TIloopaszoen 1.2. Octogvl MOIEKYAAPHOU OUOIO2UU.

MonekynspHas O6uonorus U reHeTuka — (QyHIaMEHTalbHAas OCHOBA OMOTEXHOJIOTHH.
HyxknennoBbie Kucinotel. MIcTOopus OTKPBITHSI CTPYKTYpPbI U PYHKIHNA HYKJIEUHOBBIX KHCIIOT, J10-
kaszatenbcTBa renetnueckoit pynkiuu JIHK. CocraB, cTpykTypa, cBOMCTBAa U (yHKLUUU HYKJIEU-
HOBBIX KHCJIOT. XMMHUYECKHI COCTaB HYKJIEMHOBBIX KHCJIOT. IlypMHOBBIE M NUPUMHIMHOBBIE
a30THCTbIE OCHOBaHUsA. TayToMepus a30THUCTbIX OCHOBAaHUI. YTJIEBOIHbIE KOMIIOHEHTHI: pudo3a
u ne3okcupu6o3za. Hykneozuasl u vykineotunasl. [IpaBuno Yapradda. CTpykTypHas opraHuza-
nus PHK: o0mue npuHIUIIBI TIEPBUYHON, BTOPUYHON M TPETHYHON CTPYKTYpbl. THUIIBI CBs3eEH,
CTaOMJIM3UPYIOIUX YPOBHU CTpyKTypHOH opranusamuu PHK. "Mup PHK", runore3a o posu
PHK B npoucxoxaenun xusHH. ['mmoreza o nmpoucxoxiaeHun xu3Hu udepe3 PHK. ®usuxo-
xumu4deckue coiictea PH

CrpykrypHasa opranmsauusa JJHK: nepBuunas, BTopuuHas u TpetudHas cTpyKTypsl. Ce-
kBenupoBanue JIHK: meron Makcama-I'unGepra u meron Cenrepa. Bropuunas cTpykTypa
JHK. Boitnas cnupane JIHK, nmpuanun xommiemenTapHoctd. KondopmarmonHbsie (HOpMbI
JHK. Tpunnekcsl. ITamuuapomsl. Cepxcnupamuzanusa JHK u e€ 6uonornueckoe 3HaueHue.
Tomnouzomepassl u Tononsomeps! JJHK. Tunsl Tononzomepas. Tumsl cBsizeit, CTaOUIM3UPYIOIIUX
ypoBHU cTpyKTypHOU opranuzanuu JHK. ®usuko-xumuueckue cpoiictea JAHK: nenatypanus,
peHaTypanus, BSI3KOCTb, moryomniearne B Y@, peaknunonHocnocoonocts. Jlokammzamus J[HK B
KJIETKaX IIPOKAPUOT U DYKAPUOT. Y HUKAIBHBIC, YMEPEHHO IOBTOPSIIOLIMECS U YaCTO MOBTOPSIO-
mmecs nocuenosarenbHoctu. Cynepenupanusanus JIHK u e€ Guonornueckoe 3nauenue. Oc-
HoBHbIe BUbI PHK, ux ¢ynkiuun u nokanmmsanus B kiaerke. CTpykrypa uHdopmarmonnoit PHK
(marpuunoit PHK), tpancnoprtHoii PHK, pu6ocomusix PHK. Mansie sinepusie PHK, manbie
PHK, ux ¢ynkmuu. Pubo3umsl.

Pennmukanus. Jloka3aTtenbCcTBO MOJYKOHCEPBATUBHOIO MexaHU3Ma pemmkanuu. dep-
MeHTHI U Oenku perunkanuu. JJHK-nmomumepass! npokapuot u sykapuot. JAHK-nmurassl. benku,
pacmieratromue ABoiHyro cnupais: JJHK-Tonousomepassr, JIHK-xenukassl, SSB-6enku. [1pun-
LUIIBI ¥ IpaBWJIA peIuMKanuu. Penkon. PennvkatuBHas Buika.

Ocob6ennoctu perukanuu JIHK y sykapuoT: CTpyKTypHbIE KOMIIOHEHTHI, TEIOMEpHI,
Tesomepasa, Hykieocombl. Perymsmus permkanuu JJHK. Myranuu, myrarenes. Knaccuduka-
nuu Mytanuid. Mexanusmbl penapanuu JJHK: oOpamienrne moBpexaeHus, SKCIe3MOHHAs perna-
pauus (pemapaiusi TUMEpoB, penapainus aenypuHusupoBanHor JIHK, pemapamus xumMuuecku
MOJM(UIIMPOBAHHBIX a30THUCThIX OCHOBAaHUM), pekoMOuHanmonHas penapanus. SO S-penapanus.

Cunre3 PHK (Tpanckpunius), uCTOpUsl U3y4yeHUs MOJIEKYJIIpHbIX MexaHu3moB. PHK-
MIOJINMEPA3bl NPOKAPUOT U AYKapHOT. [ [puHIUIIBI TPAaHCKPUIILIMH.

HenTpanbHas gorma MoieKyIsipHoi ouosioruu. I'enernyeckuid koa. OCHOBHBIE CBOMCTBA
reHeTndeckoro kojaa. OcoOeHHOCTH KOMOBOro cioBaps. CuHTe3 Oelka (TpaHCISIus), UCTOPHS
U3Yy4EHUSI MOJIEKYJISIPHBIX MEXaHHU3MOB. PuOocombl. AKTHBalUs, PEKOTHUIMS aMUHOKHUCIIOT U
cunte3 amuHoanmi-TPHK. B3auMonelicTBrue kojioHa 1 aHTUKOJ[OHA.

Paznen 2. OCHOBBI reHeTHYECKOI MHIKEHEePUH

Iloopaszoen 2.1. Cywnocms u 3a0a4u cOBPEMEHHOU SeHEMUYECKOU (2eHHOU U 2eHOMHOLL)
unocenepuu. MonekynsapHas OUOJIOTHS M TE€HETHMKAa — OCHOBBl T'€HETMYECKOHM HWH)KEHEpPHH.
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[IpyHIMIIEI U METOABI T€HETHUECKON MHKeHepun. CyIHOCTb U 3aja4l COBPEMEHHOM IeHeTHY e-
CKOH (reHHOW M TeHOMHOW) MHXeHepur. Buapl u ocoOeHHOoCTH BeKTOpOoB. COBpEeMEHHBIE METO-
JbI TIEPEHOCAa TEHETHYECKOW WMH(OpManuu - IJIa3MHIHBIN, OaJUIMCTHYECKUH, (ParoBblid W ap.
®epMeHTHI TEHHON WHXKEHEPHUH.

[Mpunnune! knonuposanus pparmentoB JJHK. Coenunenne ¢pparmento JITHK ¢ "Tymbi-
Mu" u "munkuMu" koHUAMu. KOHBEKTOPHBIM METOJ M HCHOJb30BaHUE anantepoB. Jlokamuzo-
BaHHBII MyTareHe3. CoBpeMeHHbIE COCOObl MepeHoca WHANBUIyalIbHBIX T€HOB WM T'PYII Tre-
HOB B PELUNUEHTHBbIE KJIEeTKU. CrelnuanbHble METO/bl oMydyeHus 0aHKOB (OMOJIMOTEK) TeHOB.
banku x-IHK. Unentuduxamnus pekoOMOMHAHTHBIX KIOHOB. VCHonb30BaHWE CHHTETHYECKHX
OJIMTOHYKJIEOTHIOB.

ITpoGnemsl 3Kcrpeccun TpaHCHOPMHUPOBAHHBIX I€HOB. JKCIPECCHS MPOKAPHOTHUECKUX
U dyKapuoTH4eckuX reHoB. COBpeMeHHbIE CIIOCOOBI MOBBIIIEHHS SKCIIPECCUH T'€HOB B PAaCTCHHU-
sx. CoBpeMeHHbIe HalpaBIeHUs U TPOOIEeMbl TeéHHO-MHKEHEPHOH OMOTEXHOIOTHH.

Iloopa3zoen 2.2. Cospementvie nanpasieHus U npooiemvl 2eHHO-UHIHCEHEPHOU OUOMEXHO-
noeuu. I'eHeTndeckas MHKEHEpUs B paCTEHUEBOJCTBE. TpaHCreHO3 - MOJIyYEHHUE I'€HETUYECKU
TpaHc()OpPMUPOBAHHBIX (MOAU(DULIMPOBAHHBIX) PACTEHUMH, €r0 CYIIIHOCTh U COBPEMEHHBIE TEXHO-
noruu. I[Ipo6iemMbl co3ganust BEKTOPOB JUIsl TEHETUUECKOM MH)KEHEpUHU pacTeHuil. ArpodaxkTepuun
KaK MEPEHOCYHMKH I'€HOB B T€HOM JIBYAOJIBHBIX pacteHuil. Co3aHue BEKTOPOB Ha OCHOBE T1-M
Ri-rutasmun. Mertosibl mpsIMOTo TiepeHoca TeHOB B pacTUTEIbHbIE KieTKU. Co31aHne ruOpHIHbIX
MOJIEKYJI, 00eCIeunBaIOIINX IKCIPECCUIO0 TEHOB B pacTHTENbHON KieTke. [Ipobnema perenepa-
LUK pacTeHUH U3 TpaHCHOPMUPOBAHHBIX KJIETOK. BUpychl pacTeHHIl Kak MOTEHLUAIbHbIE BEK-
Topbl. Co3aHNE BEKTOPOB Ha OCHOBE MUTOXOHApHanbHOU 1 xsoporiactHoi JTHK. CoBpemen-
HbIE TEOPETUYECKHE MOIXO0/IbI K CO3JJaHUI0 BEKTOPOB J1JIsi OJTH OA0JIbHBIX PACTCHUH.

Penoprepubie renbl. HoBbIE TUIIBI pENOPTEPHBIX I'€HOB. M cloib30BaHWE T€HOB YCTOWY -
BOCTH K repOunmiaM B kauecTBe penoprepHbix renoB (ALS, BAR u np). Co3nanue HOBBIX BEK-
TOPHBIX KaCCET.

Co3naHue BEKTOPOB Ha OCHOBE MOOMIJIBHBIX AJIEMEHTOB pacTeHui. JINHNUN "JTOBYIIKHU 3H-
xaHcepoB" - crocod maeHTH(UKAMK HOBBIX reHoB. [IpoGieMa maeHTHPUKAUU TKaHECH el U-
¢uuecknx reHoB.COBpeMEHHbIE JOCTH)KEHHSI B 00JIACTH T€HETUYECKOW MHKEHEpUHU IpU CO37a-
HUU TPUHIUIHNAIBHO HOBBIX (DOPM CEJIbCKOXO3SIICTBEHHBIX PACTEHUM, YCTOMUMBBIX K OMOTHYE-
CKUM (HAcCEKOMBbIM, rpubaM, OakTepusM, BUpycaM) U aOMOTHUYECKUM (paKTopam, K repounuiam u
MHCEKTUIM/1aM, PACTEHUH C yJIy4IlIEHHBIM aMUHOKHCIOTHBIM COCTaBOM 3aIl1aCHBIX OEJIKOB.

MonekynsapHO-TeHeTHYECKOe MapKHUpPOBaHUE IIPU3HAKOB U CBOWCTB OMOJIOTMYECKUX 00B-
eKkToB. COBpPEMEHHOE MOHATHE O MOJIEKYJISIPHO-TEHETHUYECKOM MapKepe. THIbl MeHEeTUYECKUX
MapKepoB: OEITKOBBIE U MOJIEKYJIISIPHbIE MapKEPHI.

CuHTe3 LEHHBIX O€JIKOB Ha OCHOBE CO3JaHMs KJIETOK-CYNEpIpONYyLEHTOB MHKpPO-
oprann3moB. HampaBieHHbII MyTareHes ¢ UCIOIb30BaHUEM a/IPECOBAHHBIX OJMIOHYKJIECOTH]IOB.
[TonmyueHue KI€TOK-CyNepnpoAyLIEeHTOB U3 TKaHEH pacTUTEIbHOIro npoucxoxiaeHus. Mcmpasie-
HUE TeHeTHYeCKUX J1e(EeKTOB U CO3JaHHE HOBBIX X03SIiICTBEHHO-IICHHBIX MPU3HAKOB Y PACTCHU.
OcHOBHbBIE HEpEUICHHbIE MPOOIEMbl TOTYyYEHHsI TPAHCT€HHBIX PACTEHHH U MYyTH MX MPEoJoJie-
HUSL.

[Momumopdusm u n30pepMEeHTOB U €ro MCIOJIb30BAHUE B T€HETHKE, CETIEKIIUU U CUCTe-
MaTHKe pacTeHui. 3amacHble O€JIKHM Kak reHeTrndeckue mapkepsl. [Ipupona nmomumopdusma 3a-
nacHbIX 0eskoB. M MX KCIONb30BaHKE B CEIEKIMU PACTEHUHN I UI€HTU(PUKALUYA T€HOTUIIOB U
coproB pacrennil.JIHK mapkupoBanue renoma pacrenuil. Llutonornueckne MeToibl MApKUpOBa -
uus (FISH, GISH u ap) u ux ucnonp3oBaHue Mpu aHAINW3E TEHOMOB M B CEJIEKIIMH PACTEHUH.
Meton nonmumepasnoit nennoi peakuuu (I1LP) ans ammmdukanmm v aHaau3a OTACIBHBIX Te-
HOB. CocraBiieHME T'€HETHUYECKHX KapT ¢ ucnojib3oBanueMm [[JIPD-mapkepoB. MapkupoBaHue
pactutenbHoro renoma Meronom 1P ¢ ucnons3oBanuem ciyuaiinoro mpaiimepa (RAPD). Hc-
nonbs3oBanue RAPD-MapkepoB 111 MOCTpOEHHUS! TEHETUYECKHX KapT M MapKHUpPOBaHUS T'€HOB,
JETEPMUHUPYIONINX XO3SIHCTBEHHO-IIEHHbIE MpU3HAKU pacTeHuid. [lacmopTusanus BUIOB, COp-
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TOB U THOPUOB CEJIbCKOX03HCTBEHHbIX pacTeHuil. Co3aaHne OMOYUIIOB U MEPCIEKTUBBI UX U C-
IIOJIb30BAHUS.

[Tony4eHnue reneTnyecku Moau GpUIMPOBAHHBIX ()OPM PACTEHHH (TPAHCTEHOB).

Pa3znen 3. MUKPOKJIOHATIbHOE PA3MHOKEHHE U 0310 POBJIEHHE PACTeHU I

Iloopa3zoen 3.1.0cobenHocmu MUKPOKIOHANbHO20 PASMHONCCHUS

MUuKpOKIOHaIBHOE Pa3MHOKEHHE, KaK Pa3HOBHIHOCTh BEr€TaTUBHOI'O PA3MHOMXKEHUS pac-
TeHuil. [IpermyniecTBa MUKPOKIOHAJIBHOTO PAa3sMHOXKEHUS, KJIacCU(QUKAIMS METOJI0B €ro pas-
MHOXXEHHMSI, 3Tallbl pa3MHOKEHUA. TeXHUKA KyJIbTUBUPOBAHUS PACTUTENbHBIX TKAHEW HA Pa3HBIX
JTanax MUKPOKJIOHAJIBHOI'O pasMHOXEHMs. HeTpaaumoHHble MOAXOABI K aJanTaluyd IpoOupoy-
HBIX PaCTEHUH K MIOYBEHHBIM YCIOBMSIM. BinsHue reneTnueckux, (pu3noI0orn4eckrux, FOpMOHaIb-
HBIX U (pU3M4ecKuX (HPaKTOPOB Ha MUKPOPA3MHOXEHHE pacTeHUi. PeroBeHMIM3anus pacTeHHIA:
MHUKPOINPHUBUBKA, BO3/IEHCTBHUE HIUTOKUHUHAMH, MUKpOUepeHKoBaHue. O310pOBJIEHHE OCA0UH O-
ro Matepuasa OT BUPYCOB: U30JMPOBAHHBIE MEPUCTEMBI, TEPMOTEPATINS, XEMUOTEPATIHSI.

Iloopasoen 3.2. Texnonozus nonyuenus 6e36upycHo2o NoCad04HO20 Mamepuana

Co3naHue pacTeHUH YCTOMUMBBIX K BUPyCaM U APYTrue JOCTUKEHHS B 0€3BUPYCHOM pac-
TEHUEBOJCTBE MUpa U Poccun. BrnusHue reHernueckux, (pU3MOIOrMYECKUX, TOPMOHAIBHBIX U
¢uznyeckux (HakToOpoB HA MUKPOPAa3MHOXKEHHE pacTeHUU. PeroBeHMsm3anus pacTeHui: MUKpPO-
IIPUBHUBKA, BO3JEHCTBUE IMTOKMHMHAMM, MHUKpOYepeHKoBaHUE. O310pOBJIEHHE I10CATOYHOIO
MaTepuasa OT BUPYCOB: U30JIMPOBAHHBIE MEPUCTEMBI, TEPMOTEPA TN, XEMHOTEPATIHSL.

Texnonorus noxay4eHus: 06e3BUPYCHOr0 MOCAAOUYHOr0 MaTepuaa Ha puMepe kaprodens,
3eMJITHUKU U APYTUX KyinbTyp. OCOOEHHOCTH KJIOHAJIbHOI'O MHUKPOPA3MHOXEHUS OBOIIHBIX,
IIJIOJJOBO-SITOAHBIX, IIBETOYHBIX, JIEKAPCTBEHHBIX, APEBECHBIX JIMCTBEHHBIX U XBOWHBIX PACTCHUM.
Co3nanue pacTeHU yCTOMYMBBIX K BUpycCaM U IpYrHe JOCTUXKEHHSI B O€3BKPYCHOM pacTEHH e-
BozcTBEe MUpa U Poccun. TexHuka KyJIbTUBUPOBAHUS PACTUTENBHBIX TKaHEH Ha pa3HBIX dTalax
MHUKPOKJIOHAJIBHOIO pa3sMHOXEHUs. HeTpaauiyoHHbIe MOAXOAbl K aJanTaluyd HPOOHUPOYHBIX
pacTeHUM K NOYBEHHBIM YCIOBUSIM.

4.2. PacnipeesieHne KOHTAKTHOI M CAMOCTOSITE/ILHOM Pa0oTHI PU MOAT0OT OBKe
K 3aHATHSAM 110 MoApa3aeam

4.2.1. Ounas ¢popma o0ydeHus

KonrakTHas pabota
Paznenel, moapaznens AUCHUILITMHBL CP
nexnuu | JI3 | 113
Pasnes 1. OcHOBHbBIE HANPABJIEHUS M 321244 COBPEMEHHOM 6 18 ) 18
OonorexHosornu. OCHOBBI MOJIeKYJISIPHON 0MOJIOTHH.
Iloopaszoen 1.1. Bseoenue. 2 - - 10
Iloopaszoen 1.2. Octosbl MONEKYAAPHOU OUOLOCUU. 4 18 | - 8
Pa3znen 2. OcHOBBI TeHETHYECKOIi HHIKEHE PHM. 6 - - 30
Iloopaszoden 2.1. Cywynocms u 3a0a4u co8peMeHHOU ceHemU4ecKol 3 ) i 10
(eeHHOU U 2eHOMHOIL) UHIICeHePULL.
Iloopaszoen 2.2. CospemeHnvie HanpasieHus u npoodemvl 2eHHO- 3 ) i 20
UHOICEHEePHOU OUOMEeXHOI02UU.
Pa3zjnen 3. MUKpPOKJIOHAJIbLHOE Pa3MHOKEeHHE U 03/10POBJIEHHE 5 20 i 305
pacTeHuii. ’
Iloopaszoen 3.1. Ocobennocmu MUKPOKIOHANbHO2O PA3ZMHONCEHUSL. 3 10 | - 17
Iloopaszoen 3.2. Texnonoeus nonyyerus 6e36upycHoc0 NOCA004YHO- 3 10| - 135
20 mamepuand. ’
Bcero 18 38 | - 78,5
4.2.2. 3aounas popma 00ydeHUs
Paznensl, moapaznens AUCHUILTUHBL Konraxthas pabora CP
’ nexumn | JI3 | 113
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Pasnes 1. OcHOBHbBIE HANPABJIEHUS M 321a4H COBPEMEHHOM 9 6 i 97
0noTexHoornu. OCHOBBI MOJIEKYJISIPHOI 0MOJI0THH.

Iloopaszoen 1.1. Beeoenue. 1 - - 10
Iloopazoen 1.2. Octosvl MoneKyaapHOU OUOI0CUU 1 6 - 17
Pa3znen 2. OCHOBBI reHeTHYEeCKOI HHKEHEePHUH. 2 - - 40
Iloopaszoen 2.1. Cywnocms u 3a0a4u co8peMeHHOl 2eHemUYecKou 1 ) i 20
(CeHHOU U 2eHOMHOUL) UHMICEHePUL.

Iloopaszoen 2.2. Cospemennvie HanpasieHus u npoodiemvl 2eHHO- 1 ) i 20
UHOICEHEPHOU OUOMEXHOI02UU.

Paznen 3; MuKpOKJIOHAJIBbHOE PA3MHOKEHHE U 0310 POBJICHHE 5 4 i 515
pacTeHuid. ’
Iloopaszoden 3.1. Ocobennocmu MUKPOKIOHATILHO2O0 PA3MHONCEHUS 1 2 - 115
Iloopaszoen 3.2. Texuonoeus nonyuenus 6e36upycHoc0 nocadou- 1 5 i 40
HO20 Mamepuand

Bcero 6 10 - 118,5

4.3. IlepedeHb TeM H YHeOHO-METOANYECKOT0 o0ecneyeHus 1JIs CAMOCTOSITeJILHOI

padoThI 00y4aKOLIUXCH

Tema camo-
CTOSITEIIbHOM
paboTer

YueOHo-MeTOoqnUeCcKOe 00ecIIeueHne

O0BeM, 4

(dhopma oOyueHMs

OYHas

3a04dHas

OCHOBBI
1 | Mouexy-
JIAPHOU
ouoornu

1. 'eneruka (mox pemakmueii A. A. XKyuenko). — M.— KonocC.,2004. 480 c.

2. CenbCKOXO3IMCTBECHHAS OMOTEXHOJOTUS : YUCOHHMK JUIS CTYACHTOB BY30B,
00yJaromuXxcsl Mo C.-X., €CTECTBEHHOHAYY. U e/, CIEHATBHOCTIM U MarucTep-
ckuM niporpammam / B. C. llesenyxa [u ap.] ; mox pen. B. C. llesenmyxu .—
W3n. 2-e, mepepad. u gon. — M. : Bricmr. mk., 2003.- 468 c.

3. Ky3nerios B. B. MonekyssipHO-TeHETHYECKHUE U OMOXUMHUYECKUE METO/IbI B
COBpPEMEHHOH OMOJOTMH pacTeHWi [DneKkTpoHHBIH pecypc] / mox pea. Bm.B.
Kyzuenosa, B.B. Ky3nenora, I'.A. PomanoBa. — 2-¢ m3m. (31.). — Onek-
TpoH.TeKcToBBIe AaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
3Hanni, 2015. — (Merogst B Owmomormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4, Kwuamxko H.B. OCHOBBI  CEIIBCKOXO3SWCTBEHHOW  OHOTEXHOJOTHUU:
yue0.1mocolue It CTYIEHTOB OYHOM U 3a04HOM (hopM 00YUCHHUS HAIPABIICHHI
noaroroBku 110400.62 Arponomus, 110900.62 TexHomorus mpou3BOACTBA U
mepepaboTKHU CEMbCKOXO3SHCTBEHHON MPOMYKINU [DIEKTPOHHBINA pecypc] :
yuebHoe mocobue. — DnekTpoH.gaH. — Yccypuiick : IIpumopckas I'CXA
(ITpumopckast TOCyOapCTBEHHAsI CENbCKOXO3SMCTBeHHAas akaaemus), 2014, —
111 C. — Pexum JoCTyma:
http://e.lanbook.com/books/element.php?pll_id=70633

5. llenkynos, Cepreii HukonaeBuu. I'eHeTnueckass WHKEHEPHS: yueOHOE I1O-
coOue I CTYAEHTOB BY30B, 00yJaromumxcs 1mo Hampasiennto "buonorns" / C.
H. llenkynoB .— 3-e u3f., ucmnp. u gorn. — HoBocubupck : Cub. yHUB. H3/-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
reHeTude-
CKOU HUH-
KEHEPUHU.

1. T'eneruka (o penakiueii A. A. Xyuenko). — M.— KonocC.,2004. 480 c.

2. CenbCKOXO3IMCTBECHHAS OMOTEXHOJIOTUS : YUCOHHMK JUIS CTYACHTOB BY30B,
00yJaromuXxcsl Mo C.-X., €CTECTBEHHOHAYY. U e/, CIEIUABHOCTM U MarucTep-
ckum nporpammam / B. C. Illesenyxa [u ap.] ; mon pea. B. C. llesenyxu .—
W3n. 2-e, mepepad. u gon. — M. : Bricmr. mk., 2003.- 468 c.

3. Ky3nerioB B. B. MonekyssipHO-TeHETUYECKHUE U OMOXUMHUYECKUE METOJIbI B
COBPEMEHHOW OWMOJIOTHH pacTeHHi [DIeKTpoHHBIN pecypc| / mox pen. Bm.B.
KysneroBa, B.B. Ky3uerosa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Ornek-
TpoH.TeKcToBble maH. (1 daitm pdf : 498 c.). — M. : BUHOM. JlabopaTopus
snanuii, 2015. — (Meroast B Ouonorun). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwmamko H.B. OCHOBBI CEIBCKOXO3SHCTBEHHOW OHOTEXHOJOTHH:
yue0.1mocobue sl CTYACHTOB OYHON M 3a09HOM (hopM OOYJeHHUs HAIpaBICHUH
noarotoBku 110400.62 Arpornomus, 110900.62 TexHONOTHS MPOU3BOJICTBA U
mepepaboTKH CENTbCKOXO03IUCTBEHHOW MPOAYKIHH |[DIEeKTPOHHBIH pecypc| :
yuebHoe mocobue. — DnekTpoH.maH. — Yccypuiick : IIpumopckas ['CXA
(ITpumopckast TOCydapCTBEHHAsI CEIbCKOXO3SMCTBEeHHAs akaaemus), 2014, —
111 c. — Pexum JocTyma:
http://e.lanbook.com/books/element.php?pll_id=70633

5. llenkynos, Cepreii HukonmaeBuu. I'eHeTnueckass WHKEHEPHS: yueOHOE ITO-
cobue I CTYAEHTOB BY30B, 00yJaromuxcs mo Hampasienuto "buonorus"” / C.
H. lenkynoB .— 3-e u3f., ucnp. u gon. — HoBocubupck : Cub. yHUB. H3/-BO,
2008 .— 514 c.

25

50

Ocoben-
HOCTH
MHKpO-
KJIOHAJIb-
HOT'O pa3s-
MHOXCHUA

1. Teneruka (o pemakiueii A. A. XKyuenko). — M.— KomnocC.,2004. 480 c.

2. CenbCKOXO3UCTBCHHAS OMOTEXHOJOTHS : YYCOHUK IS CTYJCHTOB BY30B,
00yJaromuxcs Mo C.-X., ECTECTBEHHOHAYY. U eI, CICIHATBHOCTSIM U MaruCTep-
ckuM nporpammaM / B. C. llesenyxa [u ap.] ; mox pen. B. C. llleenyxu .—
W3n. 2-e, mepepad. u qon. — M. : Beicm. mk., 2003.- 468 c.

3. Kyznenos B. B. MonekynsapHO-TeHETHYECKHAE 1 OMOXUMHUYECKUE METOBI B
COBPEMCHHOW OHMOJIOTUU pacTeHHi [DIeKTpoHHBINH pecypc| / mox pen. Bi.B.
Ky3nenoBa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ m3n. (9m.). — Omnek-
TpoH.TekcTtoBbie maH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
3Hanuid, 2015. — (Meronst B Owomorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4, Kwmnko H.B. OcHOBBI  CEIbCKOXO3SIMCTBEHHONH  OHOTEXHOJOTHH:
yue0.10co0He AJIsl CTYACHTOB OYHOM M 3a09HOM (hopM 00YUEHHUs HAIPABICHHUI
noarotoBku 110400.62 Arponomusi, 110900.62 TexHoIOTHS MPOU3BOACTBA U
nepepaboTKH CEMbCKOXO3SHCTBEHHON MPOMYKINU [DAEKTPOHHBIN pecypc] :

yyeOHOe mocodue. — DIeKTpoH.JaH. — Yccypuiick : IIpumopckas ['CXA
(ITpuMmopckasi rocyqapcTBEHHAs CEeIbCKOXO03SMMCTBEHHas akaaemus), 2014. —
111 c — Pexxum JIOCTYyIIa:

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

5. lenxynoB, Cepreit HukonaeBud. I'eHeTHUeckast MHXEHEPHS: ydeOHOE T10-
cobue I CTYACHTOB BY30B, 00yJaroImuxcs 1mo Hampasienuto "buonorus"” / C.
H. lenkyHoB .— 3-¢ m311., uctp. u gorn. — HoBocubupck : Cub. yHUB. H31-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. T'eneruka (o pemakiueii A. A. XKyuenko). — M.— KonocC.,2004. 480 c.

2. CenbCKOXO3IMCTBECHHAS OMOTEXHOJIOTUS : YUCOHHMK JUIS CTYACHTOB BY30B,
00yJaromuXxcsl Mo C.-X., €CTECTBEHHOHAYY. U e/, CIEIUABHOCTM U MarucTep-
ckum nporpammam / B. C. Illesenyxa [u ap.] ; mox pea. B. C. lleBenyxu .—
W3n. 2-e, mepepad. u gon. — M. : Bricmr. mk., 2003.- 468 c.

3. Ky3nerioB B. B. MonekyssipHO-TeHETUYECKHUE U OMOXUMHUYECKUE METOJIbI B
COBPEMEHHOW OWMOJIOTHH pacTeHHi [DIeKTpoHHBIN pecypc| / mox pen. Bm.B.

Texmomo- | Kysuemosa, B.B. Kysnenosa, I''A. Pomanosa. — 2-¢ m3n. (91.). — Diek-
THS TONTy- | TPOH.TEKCTOBBIC JaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlabopaTopus
YeHust snanuii, 2015. — (Meroast B Ouonorun). ISBN 978-5-9963-2659-
6e3BHUDYC- http://znanium.com/catalog.php?item=booksearch&code
Horr())y 4. Kusmko H.B. OCHOBBI CeNBCKOXO3AMCTBEHHON  OMOTEXHOJIOTHH: 10 16,15

yue0.1mocobue sl CTYACHTOB OYHON M 3a09HOM (hopM OOYJeHHUs HAIpaBICHUH
noarotoBku 110400.62 Arpornomus, 110900.62 TexHONOTHS MPOU3BOJICTBA U
HOI'O Ma- | pepepaGOTKH CEMbCKOXO3SHCTBEHHON MPOXYKIMH [DIeKTPOHHBIH pecypc] :
TCPHUATIA | yyeOHoe mocobMe. — JNEKTpoH.JaH. — Yccypuiick : IIpumopckas TCXA
(ITpumopckast TOCydapCTBEHHAsI CEIbCKOXO3SMCTBEeHHAs akaaemus), 2014, —
111 c. — Pexum JocTyma:
http://e.lanbook.com/books/element.php?pll id=70633

5. lenkynos, Cepreit HukonaeBud. ['eHeTnueckass HHXEHEPHS: yaeOHOE T10-
cobue I CTYAEHTOB BY30B, 00yJaromuxcs mo Hampasienuto "buonorus"” / C.
H. lenkynoB .— 3-e u3f., ucnp. u gon. — HoBocubupck : Cub. yHUB. U3/-BO,
2008 .— 514 c.

nmocaaou-

Bcero 78,5 118,5

Opranmszanus CaMOCTOATENBHONH pPa0OThl MO AWCHUIUIMHE OCYIISCTBISETCS B
COOTBETCTBHH C METOJIUYECKUMHU yKa3aHUSMH, pa3padOTaHHBIMU HAa OCHOBE MPOrpaMMBI Kypca
OCHOBBI OMOTEXHOJIOTUU s Ooliee palMOHATBHOIO IUIAHWPOBAHMSI W HCIOJIB30BAHUS
paboyero BpeMeHu 00y4aroluMHUCS.

1. buorexHonorust pactTeHui [DJIEKTPOHHBIN pecypc| : METOIUUECKUE YKa3aHUsS N0 U3Y-
YEHUIO NUCIUIUIMHBL s oOydaronmxcs nmo HampasiaeHuto 35.03.04 "Arponomus" mpoduib
Cenexius U reHeTHKa CeIbCKOXO035MCTBEHHBIX KyJIbTYp / BopoHexckuil rocynapcTBEeHHBIN ar-
papHbIii yHuBepcuTeT ; [coct. T. I'. Bamenko] .— DiekTpoH. TekcToBblie AaH. (1 ¢aiin : 563 Ko6)
— Boponex : BopoHexckuil rocynapcTBeHHbIN arpapHblii yHuBepcutet, 2019 .— 3arnasue ¢
TUTYJIBHOTO 3KpaHa .— PexxuM nocTymna: Uit aBTOPU30BAHHBIX NOJIb30BaTeNed .— TeKCTOBBIM
¢aiin .— Adobe Acrobat Reader 4.0 .— <URL.:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

2. buorexHonorust pacTeHuil [DJIEKTPOHHBIN pecypc] : METOAMYECKHUE yKa3aHUs MO opra-
HU3AIMU CaMOCTOSATEILHOW PaboThl oOydarommxcs mo HampasieHuto 35.03.04 "Arponomwus"
npopunb Ceneknus U IeHETHKa CENIbCKOXO3SIMCTBEHHBIX KYJIBTYp .— OJEKTPOH. TEKCTOBbIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHexxckuil rocy1lapcTBEeHHbIN arpapHblii YHUBEPCHU-
teT, 2019 .— 3arnaBue ¢ TUTYJIBHOIO 3KpaHa .— Pexxum nocTyna: g aBTOPU30BaHHBIX M1OJIb-
3oBateneii  .—  TekcroBeii  ¢aitmn .—  Adobe  Acrobat Reader 40 .—
<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. @oH/1 OLIEHOYHBIX CPEACTB IJIsl MPOBeIeHHS MPOMEKYTOYHOMH aTTeCTANNH
U TeKYLIero KOHTP 0JIst

5.1. Oransl (pOpMHUPOBAHUS KOMIIETCHIHH

HNupuxarop ao-

IMoapasnen
Komnerenuus CTHIKEeHHUS KOMIIe-
JUCHUILIMHBI
TCHINHU
Moopasden 1.1. OIIK-1 — crnocobeH pemiaTh THIIOBBIE 3a1a4yM MPoQeccro- 3 U o

HaJIbHOM JACATCIIBHOCTH Ha OCHOBC 3HAHUI OCHOBHBIX 3aKO-

Bseoenue. HOB MaTE€MaTHU4YECKHX, ECTCCTBEHHOHAYYHBIX U obe- W2 o4



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

Crpannua 12 u3 46

npodecCHOHANBHBIX JUCIUIUINH ¢ NpUMEHeHneM HHQpopMa-

N H 3 .
LIUOHHO-KOMMYHUKAI[HOHHBIX TEXHOJIOTHIA. Ok
OIIK-4 — ciocoOeH peann30BhIBaTh COBPEMEHHBIE TEXHOJIOTHH 3 W3 onk-4
1 000CHOBEIBATh WX MIPUMEHEHHE B IPOPECCHOHATBEHOM Jes- Y U604
TENBbHOCTU
H | W%k
OIIK-1 — cnocobeH pemath THIIOBBIC 3aMaddl MPOQeccHo- 3 W1 onk1
HaJIbHOW JESITEIbHOCTH HAa OCHOBE 3HAHWU OCHOBHBIX 3aKO-
IToopaszden 1.2. HOB MaTeMaTHYEeCKHX, €CTECTBEHHOHAYYHBIX U 00IIe- \Y4 U2 ot
OcHoebl MpOoQeCCHOHANBHBIX UCIMIUIMH C MpUMEHeHneM HHpopma-
MONEKYIAPHOILL [IUOHHO-KOMMYHHUKAI[HOHHBIX TEXHOIOTH. H U3 omet
ouonozuu.
OIIK-4 — criocoOeH peann30oBbIBaTh COBPEMEHHBIE TEXHOIOTHH 3 HAJ13 onk-4
1 000CHOBBIBATh UX MPUMEHEHHUE B IPO(ECCHOHABHOM JIesi- v TG
TEIBHOCTH Ork-4
H N19mk-4
OIIK-1 — cnocobeH pemath THIIOBBIE 3aja4yM npodeccuo- 3 Wl onk-1
Tloopasoen 2.1.. HaJILHOM JNIeSITEIIbHOCTH HAa OCHOBE 3HAHHMM OCHOBHEIX 3aKO- v W12 onka
Cywnocmo u 3a0auu HOB MaTeMaTHYECKUX, €CTECTBCHHOHAYYHBIX U OOIIe-
COBPEMEHHOT npodecCHOHANBHBIX TUCIUIUIHH ¢ NMPUMEHEHHeM HH(popMa- H W13 omxa
2enemu4eckou [HOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHI.
(eennoii u eenomnoni) | OINK-4 — criocobeH peaqTn30BbIBATH COBPEMEHHBIE TEXHOIOTHH 3 U3 onkc-4
UHDICEHepUU. 1 00OCHOBBIBAThH HX ITPUMEHEHHE B IPOPECCHOHANTBHOMN Jiesi- Y 604
TENBHOCTU
H U194
Tloopaszoen 2.2. OIIK-1 — cnocoOeH pemiath THIIOBBIC 3aadd MPOQECcCHO- 3 UM omk1
Cospemennvie HaJIbHOM JEATEeIbHOCTH Ha OCHOBE 3HAHWH OCHOBHBIX 3aKO- v 2
HanpaeieHus u HOB MaTEMAaTHYCCKUX, CCTECTBCHHOHAYYHBIX U 00IIe- W2 onk-1
npoobnemvl 2eHHO- poQeCCHOHANBHBIX JUCIHMIUIMH C MpUMEHeHneM HHpopMa- H INE
o v OIIK-1
UMIICEHEPHOTL [HOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA.
Ouomextono2uu. OIIK-4 — ¢cnocoGeH Peanr30BbIBaThH COBPEMEHHBIE TEXHOIOTHH 3 A3 onika
1 000CHOBBIBATH HX ITPUMEHEHHE B TPOECCHOHATBHON Jiesi- G
TENBHOCTH y | Wlborka
H %4
OIIK-1 — cnocoOeH pemiarh THIIOBBIC 3amadd MPOQeccHo- 3 W omes
HaJ'lI:-HOﬁ JACATCIIBHOCTU Ha OCHOBE 3HAaHUM OCHOBHBIX 3aKO-
Toopaszoen 3.1. HOB MaT€MaTH4CCKHUX, CCTCCTBCHHOHAYYHBIX U obrmrenpodec- \Y% N2 okt
Ocobennocmu CHOHAJIBHBIX AUCIHUILIAH C MPUMEHEHHEM HH(OPMAIIMOHHO-
MUKPOKNOHAIbHO20 KOMMYHUKAIITUOHHBIX TEXHOJIOTHH. H I/III3 OIIK-1
DA3MHOJICEHUSL. OIIK-4 — criocoGeH peann30BbIBaTh COBPEMEHHBIE TEXHOIOTHH 3 | 43 o
1 000CHOBBIBATH MX ITPUMEHEHHE B TPOPECCHOHAIBHOMW Jiesi-
TEIbHOCTH N W16oric-4
H 194
OIIK-1 — crocoGeH pemraTh THIIOBBIE 3aJadH MPOQEeCccHo- 3 | Wilomka
HaJIbHOW JESITEIbHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3aKO-
Ioopaszoen 3.2. A Y | BA2 ok
Textonoous HOB MaTeMaTHYeCKUX, eCTECTBEHHOHAYYHBIX U o0menpodec-
CHOHAJIBHBIX TUCHUILIMH C MPUMEHEHHEM HH(OPMAIMOHHO-
nonyuenu " mp 1¢op H | W03 omc
KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA.
be36upycHozo
HOCAOOYHO20 OIIK-4 — ciocoOeH pealn30BbIBaTh COBPEMEHHBIE TEXHOJIOTHU 3 M3 onk-4
Mamepuana. 1 000CHOBBIBATH UX ITPUMEHEHHE B TPOECCHOHATBHON JIes- v W60
TENBHOCTH
H N%0rik-4

5.2. Ikanbl U1 KPUTEPUH OLEHUBAHUS 10 CTUKEHHUSI KOMIEeTEHUM A

5.2.1. HIkaabl oleHUBaHUA JOCTHKEHHUA KOMIIETEeH Ui

Bun onienkn

OreHku
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AkaneMuyeckast OlleHKa
110 2-X 0aJUILHOM IIKAJIe

HEC 3a4CTHO 3a4TCHO

5.2.2. KpuTepuu OlleHUBAHUSA J0CTHKEHUSI KOMIIETEeHIU

Kpurepun onieHkH Ha 3auere

OneHka, ypoBeHb
JIOCTHKEHHS
KOMIIETCHIIM I

Onucanue KpuTepueB

3a4TeHO0, BEICOKUM

CTyneHT BBIIONHUI BCE 3a/IaHMsI, MIPEyCMOTPEHHBIE pabodel mporpam-
MOM, oTuMTajcs 00 WX BBINOIHEHWH, JAEMOHCTPUPYS OTIMYHOE 3HAHUE
OCBOEHHOI'0 MaTeprajia U YMEHHE CAMOCTOATEIBHO pElIaTh CIOXKHBIE 3a-
Jla4¥ JUCLIUILITUHBI

3ayTeHo, MPOABUHYTHII

CTyneHT BBIOJNHUI BCE 3aaHUs, PEIyCMOTPEHHbIE pabodel mporpam-
MOH, oTuuTajcsa 00 WX BBINOJHEHHH, JIEMOHCTPHPYS XOpollee 3HaHUEe
OCBOEHHOI'0 MaTepuaia 1 yMEHHE CaMOCTOSTEIbHO PEllaTh CTaHIapTHhIC
3aJla4d AUCLUIIIMHBI

3a4TeHO, MOPOrOBBIN

CTyneHT BBINONHUI BCE 3aaHUS, MPEIyCMOTPEHHbBIE paboueil mporpam-
MOH, OTYUTAJICA 00 MX BBINOJHEHUH, JEMOHCTPUPYS 3HAaHUE OCHOB OCBO-
€HHOr'0 MaTepHaja U yMEHHUE pelIaTh CTaHJAPTHBIE 3a1a4l JUCLHUIIIIMHEI C
MIOMOILBIO TIPETOAaBaTeNs

He 3aureno,
KOMIICTCHIIMS HE OCBOCHA

CTyIeHT BBIIOJSHWJI HE BCE 3aJaHHsl, NMPEAYCMOTPEHHBIC padodeil mpo-
rpaMMOl WM HE OTYHTAJCS 00 MX BBITOJHEHWH, HE TIOJATBEPXKIACT 3HA-
HHUE OCBOCHHOI'O MaTepualia U He yMEET pellaTh CTaHAApTHHIC 3aJa4uu
JTUCTIMTUTAHBI TaJKe C MIOMOIIBIO TTPenoiaBaTens

Kpurtepuu O1leHKH TECTOB

OneHka, ypoBeHb JOCTHIKEHUS

KOMIETEHITU I

Onucanune KpuTepreB

OTIMYHO, BEICOKUH

CogepxaHue IpaBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xopomo, MpOABUHYTHIA

ConeprkaHue MpaBUIJIBHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIETBOPUTENBHO, IOPOTOBBII

ConeprkaHue npaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUS HE OCBOEHA

ConeprkaHue MpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu oneHKn ycTHOro onpoca

O1ieHKa,
YPOBEHbB IOCTHKEHUS
KOMIIETEHITUI

Onuncanue KpUTEpUEB

3a4uTeHo, BEICOKHI

CryneHT IEMOHCTPUPYET YBEPEHHOE 3HAaHHE MaTepHaa, YETKO BbIpakaeT
CBOIO TOUY 3pEHHs [0 paccMaTpUBAaEMOMY BOIIPOCY, IIPUBOAS COOTBET-
CTBYIOIIHE TPUMEPHI

3auTeHo, MPOIBUHYTHIH

CTyIeHT JeMOHCTPHUPYET YBEPEHHOE 3HAHHE Marepuaya, HO JIOMyCKaeT
OT/JICNIbHBIC MTOTPEIIHOCTH B OTBETE

3ayTeHo, MOPOroBbIi

CTy,I[eHT JACMOHCTPUPYET CYHICCTBCHHBIC HpO6eHBI B 3HAHUAX MaTcpurajia,
JOITYCKa€T OIIMOKU B OTBETAX

He 3auteHO, KOMIIETCHITUS
HE OCBOCHA

CTyIeHT JeMOHCTpUPYET HE3HaHHE Marepuaja, JOMyCKaeT TIpyObie
OIIMOKHK B OTBETAX
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5.3. MaTtepuaJbl AJs OLeHKH J0CTHKEHUSI KOMIeTeH Mt
5.3.1. OueHouyHble MaTepPUAJIbI IPOMEKYTOUHOM aTTECTANUN
5.3.1.1. Bonpocsl K 3k3aMeny (He MpeTyCMOTPEHBI )
5.3.1.2. 3agaum k 3k3amMeny (He IPEyCMOTPCHBI)
5.3.1.3. Bonipochl K 3a4eTy ¢ OlleHKO#H (HEe IIPeyCMOTPEHBI)

5.3.1.4. Bonpochl K 3a4eTy

Conep:kanue

KoMmnerennus

WK

Ocob6ennoctu crpoenne J{HK sykapuor

OIIK-1

N1 omk-1
N20rmk-1
N3 0mx-1

OIIK-4

N30mk-4
NJ160r1k-4
NJ190rik-4

Permukanus JTHK. Tlpuniuner permmkamnuu

WN1omx-1
N20mk-1
N3 0rmk-1

W13 0mk-4
W160rmk-4
N190mk-4

TpaHckpuNIMsA y 9yKapuoT

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

OIIK-4

N1 30rk-4
N60rk-4
N /1O0ork-4

[Tocrrpanckpununonusie npeodpaszoBanus PHK
Y 9yKapHuoT

OIIK-1

N1 omk-1
N20mxk-1
N30rmk-1

OIIK-4

N/ 3ornk-4
NJ160r1x-4
N90mk-4

T'eneTnueckuii KOI U €ero CBOMCTBA

WN1omx-1
NA20mx-1
N3 0mx-1

OIIK-4

N30mk-4
N60mK-4
N190mk-4

IlenTpanbHas 1orMa MOJEKYJISIPHON T€HETUKHU

OIIK-1

U1omk-1
N20mk-1
N3 0rmk-1

OIIK-4

N/ 30mnk-4
N/160mk-4
N190nk-4

TpaHcmsanusa reHeTH4ecKoro Koaa

OIIK-1

N1 omk-1
N20rmk-1
N3 0mk-1

OIIK-4

N3 ork-4
N 160r11K-4
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N190mk-4

Coznanue pexkomOuHaHTHBIX JIHK u "Oubmmotex"
I'€HOB

OIIK-1

N1 omk-1
N20mk-1
U20mx-1

N/130mnk-4
W/160rmk-4
N19%0ork-4

BBII[CJICHI/IG 1 KJIOHUPOBAHUC I'CHOB.

OIIK-1

N1 omk-1
N20mxk-1
N3 0mx-1

OIIK-4

N/ 3ornk-4
NJ160r1x-4
N90mk-4

10,

3Kcnpeccy1;1 T'CHOB

OIIK-1

N1 omnk-1
N20mk-1
N30mk-1

OIIK-4

N/130mk-4
N/160rk-4
N19%ork-4

11,

CozlaHne TpaHCTe€HHBIX PACTEHUI

OIIK-1

N 1omxki
N20mk-1
N30mk-1

OIIK-4

N1 30rk-4
N/160mk-4
N190nk-4

12,

MeTozs! in vitro 1Jisl 030pOBJIEHUS PACTEHU.

N 1onk-1
N20mxk-1
N3 0mx-1

OIIK-4

N/130mk4
N/160mk-4
NJ190rk-4

13

MI/IKpOKJ'IOHaJ'IBHOG Pa3SMHOKCHHUC paCTeHI/Iﬁ

OIIK-1

WN1omx-1
N20mk-1
N20mk-1

OIIK-4

N1 30mk-4
N 60rk-4
N190mk-4

14

MUKpOUYEpEHKOBAHUE Y PACTEHUN.

N1 omk-1
N20mk-1
N30rmk-1

OIIK-4

N/130mnk-4
N60rk-4
N19%0ork-4

15

Peren cpanusa paCTeHI/Iﬁ U3 MCPUCTEM.

OIIK-1

N1 omnk-1
N2 0mk-1
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N30rmk-1

OIIK-4

W13 0mk-4
N60rk-4
N19%0ork-4

W13 0mk-4
N/160rk-4
N19%0ork-4

16

TpeboBanus, npeabsABIsieMble MPU IMPOBEICHUU
pabot in vitro.(k MUTaTENBHON cpene, K 00opy-
JIOBaHUI0, MaTepHajIam u Jp.)

OIIK-1

N1 omk-1
N20rmk-1
N30mk-1

OIK-4

N30mk-4
WU/160mk-4
N190nk-4

17

CocTaB OCHOBHBIX MMUTATENBHBIX CPENl ST MUK-
POYEPEHKOB.

N1 omk-1
N20mxk-1
N3 0mk-1

OIIK-4

N1 30ormk-4
N60rk-4
N /1O0ork-4

18

CocraB OCHOBHBIX MUTATEIBHBIX CPEl B TEXHOIO-
rud in Vitro.OcoGeHHOCTH TPUTOTOBIICHUS ITUTA-
TEIBHBIX CPE/I.

OIIK-1

N1 omk-1
N20mk-1
N120mk-1

N/130mnk-4
N/160mk-4
N190nk-4

19

[IpumeHneHnne GUTOPETYIATOPOB B OMOTEXHOJIO-
TMU TP MUKPOKJIOHAJBHOM Pa3MHOXEHHUH pac-
TEHUH.

OIIK-1

N 1onk-1
N20rmk-1
N30rmk-1

OIIK-4

N30mk-4
NJ160r1x-4
N90mk-4

20

O6opynoBanmne OMOTEXHOJOTHIECKOI 1aboparo-
pun. TpeboBaHuUs K 000PY10BAHHMIO.

OIIK-1

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

N/130mnk-4
N60rk-4
N /1O0ork-4

5.3.1.5. Ilepeuenn TeM KypcoBbIX poekToB (pador) (He nmpexycmorpenst).

5.3.1.6. Bonipocsl Kk 3aniuTe KypcoBoro npoekra (paéorsi) (He npemxycMoTtpeHs).

5.3.2. OneHo4YHbIe MATEePHAJIBI TEKYIEr0 KOHTPOJIS

5.3.2.1. Bonpocsl TecTOB
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Ne Coaep:xanue Kowrre- HNAK
TCHIIHS
1 | Yto Takoe azoThukcanusn?:
1) nepeBog atmocdeproro azora (N2) B pacTBOpUMYIO, OMOJI0TU- W omic
YECKH yCBOSIEMYIO (POPMY C IIOMOLLIBIO a30TGUKCUPYIOIINX OPra- | k-1 | 1 2ot
HU3MOB. Y3001
2) mepeBoj atMmocdepHoro azora (N2) B HepacCTBOPUMYIO, OHOIIO-
TUYECKH yCBOSIEMYIO (hOpMY C TOMOIIBIO a30TPHUKCUPYIOIIUX Op-
TaHU3MOB.
3) nepeBox azota (N2) B pacTBOPUMYIO, OMOJIOrHUECKU yCBOsIE- N3 0mk-4
My10 GOpMY € TOMOIIBIO a30TPUKCHPYIOIIUX OPraHU3MOB. OIIK-4 | U60rk-4
4) nepeBoxa atmoceproro azora (N2) B pacTBopuMyto (popmy ¢ N190mk-4
MTOMOIIBIO a30TPUKCUPYIOIIUX OPTaHU3MOB.
2 | AMmmmdukanus — 310: Wlonk1
1) ymeHbIIeHNE 10361 T'€Ha. OIIK-1 | UJ20mxk-1
2) paBHas J103a reHa. N30mx-1
3) ocnabieHue NeWCTBUS I'eHa. B ok
4) yBenu4eHUE 103bl TeHA. OIK-4 | U60mxa
N90mk-4
3 | Auaporenes —310:
1) pasBuTHE SMOPHOKIOB, & 3aTEM M PACTEHUN U3 IPEILIECTBEH- W/ oy
HHMKOB MY>KCKHX ITOJIOBBIX KJIETOK — MaKpOCIIOP. OIK-1 | MA20mk1
2) pasBuTHE SMOPHOUIOB, 4 3aTEM M PACTEHUN U3 IPEILIECTBEH- N 3ork-1
HUKOB MYXCKHUX ITOJIOBBIX KJIETOK — MHKPOCIIOP.
3) pa3BuTHE SMOPUOUJIOB, a 3aTEM U PACTEHUN U3 MYKCKHX I0JIO- B omca
BBIX KJIETOK — MUKPOCIIOP.
. OIIK-4 | U60rKk-4
4) pazBuTHe 3MOpPUOHJIOB, @ 3aTEM U PACTEHUHN U3 KEHCKUX MO- W9m1k.2
JIOBBIX KIIETOK — MaKpOCIIOP.
4 | BHOTEeXHOJIOTHS — 3TO:
1) HayKa 0 MPaKTHYECKOM UCIOJIb30BaHUH TIOCTHKEHUH OHOIIO0- Mok
UL OIIK-1 | U120mk-1
2) HayKa O MPAaKTHYECKOM HCIIOJIb30BAHUH JJOCTHKEHUH I'eHeTH - W 3onk-1
KH.
3) HayKa O MPAKTUYECKOM HCIIOJIb30BAHUH JOCTHKEHUI MHKPO- U3 0rx-4
OMOJIOTHH. OIIK-4 | U160mK-4
4) Hayka O IPAaKTUYECKOM HCIIOIb30BAHUH JOCTHKEHUH CENbCKO- N90r1x-4
r'0 X031 CTBA.
5 | BHOJIOrMYecKH aKTHBHbIE COeTHHEHHUST — 3TO
1) BemecTBa, CiOCOOHBIE OKA3bIBATH BIMSHUE HA BCE MPOIECCHI, W 1omxk-1
IIPOTEKAIOIUE B OpraHUu3Me. OIIK-1 | U120mk-1
2) BellecTBa, CHOCOOHBIE OKAa3bIBATh BIUSHUE HA OMOJIOTHYECKHE N120mk-1
MIPOIIECCHI B OpraHu3Me.
3) BemecTBa, CIOCOOHBIE OKa3bIBATh BIMSHUE HA HEKOTOPHIC
HPOLIECCHI B OPraHHU3ME. /B304
4) BemecTBa, CIOCOOHBIE OKA3bIBATh BIMAHKME HA (PH3UOJIOTHYE- OIK-4 gﬁgom"‘
OTIK-4

CKHE ITPOLCCChI B OpraHU3MeE.
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6 | Bekrop —3T0:
1) monekyna IHK, He cnocoOHast caMOCTOATENbHO PEILIH -
LUPOBATHCS B KJIETKaX pa3IMYHbIX OPraHU3MOB U 00€CIeunBaTh NTonk-1
pa3sMHOKEHME U paboTy BCTPOEHHOTO B Hed reHa. OIK-1 | U20mk-1
2) monekyna PHK, cnocoOHast caMOCTOSTENBHO PEILIM LIMPOBATHCS N20mk-1
B KJIETKAaX Pa3IMYHBIX OPraHU3MOB U 00ECIIEUNBATh Pa3MHOXKe-
HHE ¥ paboTy BCTPOGHHOTO B HE€ TeHa.
3) monekyna JIHK, cmocoOHast caMOCTOSITEIBHO PEIIH -
LUPOBATHCS B KJIETKaX pa3IMYHbIX OPraHU3MOB U 00eCreunBaTh W3
pa3MHOXKeHUe U paboTy BCTPOCHHOT' O B HEE I'eHa. OTK-4 | V]I 6g$j
4) Mosekya, CiocOOHasi CaMOCTOSATENBHO PEIMLIMPOBATLCS B I/II[9OHK-4
KJIETKaX pa3jM4HbIX OPraHU3MOB U 00eCIeunBaTh Pa3MHOKEHUE '
1 paboTy BCTPOEHHOr' O B HEE I'EHA.
7 | T'en—9T0:
1) mocienoBaTeIbHOCTh AMUHOKHUCIIOT, OTBETCTBEHHAS 32 OMpe-
JeNeHHY0 (PYHKIHIO OpraHu3Ma MyTeM KOJUpOoBaHus OenKa uin U Tonk-1
PHK. OIIK-1 | U120mk-1
2) MocaenoBaTeIbHOCTh HYKJICOTHIOB, OTBETCTBEHHAS 32 OMpE/ie- U301
JIEHHYIO CTPYKTYpYy OpraHu3Ma IyTeM KOAUpOoBaHUs Oenka Ui
PHK. IlpencraBnser coboii OTPe30K MOJIEKYJIbI HYKJICUHOBOK
kucnotsl (JIHK, pexxe PHK).
3) mocnenoBaTeNbHOCTh HYKJICOTUIOB, OTBETCTBEHHAS 32 OIpe/e- N3 onk-4
JIeHHYI0 (DYHKIIMIO OpraHu3Ma ImyteM Koxauposarus 6enka. pen- | OIK-4 | U]160rk-4
CTaBJIAET COOO0M OTPE30K MOJIEKYIIBI HYKJIEHHOBOM KUCIIOTEI U901k
(AHK, pexe PHK).
8 | I'enoTun —3T0: U1 omc-1
1) COBOKYITHOCTP 4acTH T€HETUYECKOW HH(OPMAIIMK OpTaHU3MA. OIK-1 | U120mk-1
2) COBOKYITHOCTbH BCE T€HETUUECKOW UH POPMAIIMH OpTaHU3Ma. U30mmic1
3) COBOKYITHOCTB HH(OpMAIH 00 OpraHU3Me.
4) unopmarus 00 opraHusme. N/ 3ornk-4
OIIK-4 | U60rKk-4
N190ork-4
9 | 'eHeTHYeCKHii KO — 3TO:
1) cucrema 3anucu reserndeckoi nHpopmaiuu B mosiekyie JJHK
KOAUpYyromasi Oeaok W1 omnk-1
2) cucreMa 3amucu TeHeTHYecKol nH(popMai, OCHOBaHHAS HA OIIK-1 | U120mk-1
COOTBETCTBHH YePEOBAHMS TPOEK HYKICOTUAOB (KOIOHOB) B MO- W J130mk-1
nekyne JIHK nmopsiaky amuHokuciioT B kogupyemoM ero PHK
3) cucrema 3amucu reHeTndeckoi nHhopMali, OCHOBAHHAS Ha
COOTBETCTBUM YEPEOBAHUS TPOEK HYKJIECOTUOB (KOJOHOB) B MO-
nexyne JJHK mopsaky aMUHOKHCIIOT B KOIUPYEMOM €10 Oelike W3 omica
4) cucrema 3anucu reHeTn4eckoi nHGopMauy, OCHOBaHHas Ha OMK-4 | U160mics
COOTBETCTBHH YePEOBaHUS HYKICOTHUIOB (KOJTOHOB) B MOJIEK yIIe 904
Oenka MOPSAKY aMUHOKHCIIOT B Kogupyemom et JJTHK
10 | I'enHast MHIKEHEPHUSI— ITO
1) u3MeHeHue HACIIeICTBEHHOCTH C TIOMOIIBIO ee Ipeodpa3oBa- W1 onk-1
HHsI HA YPOBHE OTACIBbHBIX I'CHOB. OIIK-1 I/I[[20HK_1
2) U3MEHEHHUE HACIEACTBEHHOCTH C TOMOUIBIO €€ Ipeodpa3oBa- N130mx-1

HHA Ha YPOBHE OTACJIBHBIX XpOMOCOM




Crpannua 19 u3 46

3) N3MCHCHHEC HACICACTBCHHOCTH C IIOMOIIBIO €€ npeo6pa30Ba—

HUS Ha YPOBHE OT/EJIbHBIX FEHOMA Al omes
OIIK-4 | U60rik-4
4) n3MeHeHue HacIeICTBEHHOCTH C TOMOIIBIO ee peodpa3oBa- W90mk.2
HUS Ha YPOBHE OT/JEJIbHBIX OPraHU3MOB
11 | T'erepoxapuon — 3T0: N1 omk-1
1) IpOYKT CIUSIHUS 7ep Pa3HbIX KIJIETOK OIIK-1 | U120mk-1
2) IPOAYKT CIAUSTHUS KJIETOK C T€HETHUECKU Pa3IMuHbIMU SpaMH, N30mxk-1
B KOTOPOM He€ MPOU3OILIIO CIUSIHUE AP
3) HPOIYKT CIMSHUS KIETOK /B304
4) POIYKT CIAUSIHUS KJIETOK C TEHETUUYECKU PA3TUYHBIMU SPaAMH, OIK-4 | Ml6onk-4
B KOTOPOM IIPOM3OIILIO CIIMSAHUE SAIED N/ Oomc4
12 | Tomoxkapuon — VI o
1) IpOYKT CIUSIHUS TEHETUYECKU PAa3IMYHBIX KIJIETOK, B KOTO- OTIK-1 | WM20mca
PBIX HE IPOU3OLLIO CIUSHUE SIIIEP W20mc1
2) IpONYKT CIUSIHUSI TeHETUYECKU UACHTUYHBIX KJIETOK, B KOTO-
PBIX HE IPOU3OLIIIO CIUSHUE SIIEP W04
3) IPONYKT CIUSIHUSL KJIIETOK, B KOTOPBIX HE MPOU3OILIIO CIUSHUE OTK-4 | V/T60mcs
P N90mk-4
4) IpOAYKT CIUSIHUA KIETOK
13 | T'uHoreHes3— 310 :
1) pazBuTHe SHA0CTIEPMA 0€3 OIJIOIOTBOPEHUS TIPH KYJIBTUBUPO- U1 onk-1
BaHWUM HEOIJIOJOTBOPEHHBIX 3aBs3EH U CEMSITIOUCK. OIIK-1 | U 20mk-1
2) pa3BUTHE 3apOJBIIIEBOr0 MENIKA MOCIIE€ OMIOAOTBOPEHUS IIPU ABork-1
KyJIbTUBUPOBAHUH HEOILJIOJJOTBOPEHHBIX 3aBsI3eH U CEMSIIIOUEK.
3) pa3BUTHE 3apOJIBIIIEBOr0 MelIka 0e3 OII00TBOPEHUSI TPH B0k
KyJIbTUBUPOBAHUH OIJIOIOTBOPEHHBIX 3aBsA3€i U CeMSIIIOUEK. OMK-4 | U604
4) pa3BUTHE 3apOIBIIIEBOr0 MelIKa 0€3 OIIOA0TBOPEHHUSI TPH U904
KyJIbTUBUPOBAHUH HEOIJIOJIOTBOPEHHBIX 3aBSA3EH U CEMSTOYEK.
14 | I'ennasi MH:KEHEPUS — ITO:
1) 3TO U3MeHeHne HaClIeICTBEHHOCTH C TOMOUIbIO ee peodpaso- W1 onk-1
BaHUS HA YPOBHE OTAEIBHBIX T€HOB. OIIK-1 | U120mK-1
2) 5TO U3MEHEHHUE HACTEACTBEHHOCTH C MOMOIIBIO €€ Mpeodpaso- N30mk-1
BaHUS HA YPOBHE OTIEIBHBIX XPOMOCOM.
3) 3TO U3MEHEHHE HACIIEeICTBEHHOCTH C IIOMOIIBIO €€ peodpaso-
BaHUA Ha YPOBHE OTJEJbHBIX OPraHU3MOB. N3 0mk-4
4) 5T0 M3MEHEeHN e HACIIeICTBEHHOCTH C TOMOIIBIO ee mpeoldpa3o- OLIK-4 | M]l6om4
BAaHHA HA YPOBHE TEHOMA. 1onic-4
15 | Jdeaemusi —3T0:
1) myTamus, B pe3yibTaTe KOTOPOU MPOUCXOAUT JOOABICHHUE O/~ N1 omk-1
HOT'0 MJIA 00JIee HYKJICOTH IOB OIIK-1 | U20mK-1
2) myTaius, B pe3yJibTaTe KOTOPOM MPOUCXOAUT yTpaTa OAHOTO N130omnk-1
wim 00Jiee HyKJICOTHI0B
3) myTanus, B pe3yibTaTe KOTOPOW NPOUCXOAUT yIBOSHUE OJHO-
ro Win 60J1ee HyKJIEOTH 0B N304
4) MyTaIysi, B pe3yJibTaTe KOTOPO MPOMCXOIUT CHHTE3 OHOTO OTIK-4 gﬁgom("‘
OTIK-4

Wi 0oJiee HyKJICOTHI0B
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16

JIHK — sTo:

1) ne3okcupuOOHYKIEMHOBAs KU CIIOTA, BBICOKOMOJIEKYJISIp HbIH
nonumep, 00pa3oBaHHBIN YETHIPbMS HYKJI€OTHIaMU, COCTOSIIIIUMU
13 a30TCOJEPKAIMX [IUKINYECKUX COSIMHEHNN, Ha3bIBAEMbIX
OCHOBAaHHSIMH, CaXxapoM — J1e30KCHPpr0030i 1 (ochOpHON KHUCIIO-
Toll. COOTBETCTBEHHO YeThIpEM HyKieoTuaam B coctas JJHK
BXOJAT 4 OCHOBaHUS — TUMHH, a/ICHUH, TYaHHH U IUTO3MH. Yepe-
JIOBaHMEM HYKJIEOTHI0B KOAUPYETCsl TeHeTuueckas nHpopManus
2) puOOHYKJIEMHOBAS KM CIIOTA, BHICOKOMOJIEKYJISIPHBINA MOJIUMED,
00pa30BaHHBIN YETHIPHMS HYKJIEOTUIAMHU, COCTOAIIUMH U3 a30T-
coiepXkKallMX IMKIMYECKUX COEAMHEHNH, Ha3bIBAEMbIX OCHOBA-
HUSIMH, CaXxapoM — JIe30KCHupru0030ii u hocopHoii kucmoroit. Co-
OTBETCTBEHHO YeThIpeM HyKJeotuaam B coctaB JJHK Bxonsar 4
OCHOBaHUS — TUMUH, aJIeHUH, T'YaHUH U HUTO3MH.

3) UYepenoBaHueM HYKJICOTUAOB KOJUPYETCS TIE€HETUYECKas
uHbOopMaIH

—I1€30KCUPHOOHYKIIENHOBAsl KUCIIOTa, MOJIMMEp, 0Opa30BaHHBIN
YEeThIPbMSI HYKJIEOTHJIAMH, COCTOSIIIMMU M3 a30TCOAEpXKaLIUX
LUKINYECKUX COCAUHEHUN

4) ne30KcupuOOHYKIIENHOBAs KM CIIOTA, BBICOKOM OJIEKYJIIP HbIi
nonuMmep, 00pa3oBaHHbII YEThIPbMS HYKJICOTHIaMH, COCTOSILIUMU
U3 AMUHOKHCIIOT

OIIK-1

N1 omk-1
N20mx-1
N 30rk-1

OIIK-4

W13 orik-4
NJ160r1x-4
N190mnk-4

17

Tepmun in vitro o3Hauaer:

1) BeIpaliiBaHu€e BHE OpraHu3Ma

2) BeIpalMBaHUe BHE OPraHU3Ma Ha MCKYCCTBEHHBIX ITH -
TaTENbHBIX CpeaxX B CTEPUIBHBIX YCIOBHSIX

3) BeIpalllMBaHKE BHE OpraHU3Ma Ha HCKYCCTBCHHBIX ITH -
TaTENBHBIX Cpeaax

4) BBIpANMBaHUE B CTEPHUIIbHBIX YCIOBHIX

OIIK-1

U1 omk-1
N20rmk-1
N1 30mnk-1

OIIK-4

N/130mk-4
N 60rk-4
N190ork-4

18

Kanayc - 31o:

1) macca aud depeHIMpoBaHHBIX KJIETOK, 00pa3yIOIIMXCs TPH
HOBPEXAEHUH pacTeHus, 1100 MPH BbIpaIllMBaHUN €AMHUYHBIX
KJIETOK in ViVO.

2) Macca Hequ ((hepeHIIMPOBAaHHBIX KIETOK, 00Pa3yoMuUXCs IpU
MOBPEXCHUH PACTEHUS, TNOO MPH BHIPAIMBAHUN SIMHHYHBIX
KJIETOK Ha MCKYCCTBEHHBIX Cpesiax in vitro.

3) macca tuddepeHIMpoBaHHbIX, T.€. CHEIUAIN3UPOBAHHBIX Kile-
TOK, 00pa3yIOLIMXCs IIPU MOBPEKIEHUN PACTEHUs, TMOO MPH BbI-
palMBaHUM €IUHUYHBIX KJIETOK HAa HCKYCCTBEHHBIX cpefax in
vitro.

4) macca Heau(hepeHIIMPOBAHHBIX, T.€. HECHEMaIN31 POBAaHHBIX
KJIIETOK, 00pa3yrOIINXCs IIPU TIOBPEKACHUH pacTeHuUs, MO0 MpH
BBIPALIMBAHUM OOJIBIIOT0 YHCIIA KJIETOK Ha HCKYCCTBEHHBIX Cpe-
ax in vitro

OIIK-1

N1 omk-1
N20mk-1
N1 30mk-1

OIIK-4

N/ 30ormk-4
N/160mk-4
N190nk-4

19

Kaon —31o0:

1) rpynna pa3nuyarImuXxcs TeHETHIECKU KIIETOK, 00-
pa3oBaBIIAsCS B pe3yJIbTaTe ICJICHUS] OJTHOUM KIIETKHU.

2) rpymnmna He pa3InyaronXcs TeHEeTHYeCKH KIETOK, 00-
pa3oBaBIIAsICA B PE3YJIbTATE JNEICHUS OQHOU KIETKHU.

OIIK-1

N1 omk-1
N20mx-1
NJ130mk-1
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3) rpymnmna KJieTok, 00pa3oBaBIIascs B pe3yabTaTe ASICHUS OIHOM

KJICTKH. U304
4) rpymma H u4 NXCs TEHETUYECKH K K, 00- OTK-4 | N]l6orc-4
pylna He pa3IMyarolXcsi FeHETUYECKU KIIETOK, O V9%,
Pa30BaBIIASCA B Pe3yIbTaTe PACHPENETIEHUS XPOMOCOM. OlK-4
20 | Kierounasi HHKEHEPHsI — 3TO: W onk1
1) nonyuyenue rudpuI0B OIIK-1 | U120mK-1
2) monmy4eHue THOPUI0B C TOMOIIBIO CITUSTHUS KIETOK N 30mk-1
3) mosy4eHre ruOpUI0B C TOMOIIBIO THOPHAN3AIIUN N3 0r1x-4
4) monmy4yeHre rTHOPUIOB C ITOMOIIBIO CIUSIHHS MPOTOIIACTOB OIIK-4 | U160mk-4
N190rk-4
21 Kononv— 3TO: W omes
1) Tpoiika nykneotruaos B JIHK umun PHK OIK-1 | U20mic1
2) tpotika mykieotuaos B JIHK nmu PHK, kogupyromias onpene- B0
JICHHYIO0 aMUHOKHCIIOTY, JINOO ONpeAesionas Hauajo /cTapT—
KOJIOH/ YT KOHEII /CTON—KOIOH/ TPaH CISIUH N3 0mxk-4
3) tpoiika nykieotuaos B JJHK OIIK-4 | U160mK-4
4) tpoiika HykineotunoB B PHK N 19%ormk-a
22 | Konbloranusi — 3T0:
1) anazor moyioBoro mpoiiecca W1 onk-1
2) aHaJor oJI0BOrO Ipouecca y 6aktepuil, mpu kotopom neperoc | OIK-1 | U201
TeHETHYECKOro MaTepraia OT OJHOW OaKTepuu K IPyrou He mpo- N 3omnk-1
HCXOJUT
3) aHaJsor moJIoBOro Impoiecca y 6akTepui, Ipu KOTOPOM HET
IPSIMOr0 KOHTAKTa MEXAY KIETKaMU
4) aHaJoT MOJIOBOTO TMpoliecca y OaKTepuid, IIpyu KOTOPOM MEPEHOC N30mk-2
TeHeTUYECKOr0 MaTepHaia OT OJTHOM OaKTepUu K IPyrou ocy- OIIK-4 | U160rmk-4
LIECTBIISICTCS B PE3YJIBTATE MPSAMOIrO0 KOHTAaKTa MEXKIy HUMHU N90rmk-4
23 | Kommiementapuasi JHK (xIHK) — 3To: W omes
1) cunresupyemas xonusa MPHK, cooTBercTByromias onpeneneH- OIK-1 | U20mic1
HOMY TeHYy B o1
2) cunTesupyemas uckyccrsenHo konus MPHK, cootBercTBy!I0-
1asi ONpeeieCHHOMY TeHY N30mk-4
3) cunTe3upyemast uckyccTBeHHo korus MPHK OIIK-4 | U60mk-4
4) MPHK, cooTBeTcTBYIOIIas ONPENAEICHHOMY TeHY N19%0ormk-4
24 | Kocmuabl — 3T0: U1 omk-1
1) HOBBII TUIT BEKTOPOB OIK-1 | U120k
2) HOBBII THUIT BEKTOPOB, COYETAIOIINX B ce0e CBOMCTBO IJIa3MHU- N3 0mk-1
JIbl 1 BUpYCa
3) 0coOble BEKTOPHI N30rk-4
4) HOBBII TUII BEKTOPOB, 00JIaIaI0NINE CBOHCTBOM BHpPYCa OIIK-4 | U16ork-4
NJ190rik-4
25 | "JIunkue KOHUBI" — 3TO
1) yuactku JIHK co cmapeHHBIME a30THCTBIMH OCHOBAHUSIMH, ne
KOTOPBIE CTPEMSTCS 00BEAMHUTHCS MO MPUHIIUITY KOMIIJIEMEH- OIK-1
TApHOCTH OIK-1 1 MIZomes
N/ Bomk-1

2) yuactku JIHK ¢ HecnapeHHbIMU a30THCTHIMU OCHOBAHUSIMU,
KOTOPBIE CTPEMSTCS 00BEAMHUTHCSA MO MPUHILIUITY KOMILJIEMEH-
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TapHOCTHU
3) yuactku PHK ¢ HecmapeHHBIMU a30THCTHIMU OCHOBaHUSIMH,

KOTOpBIE CTPEMSTCS 00BEAUHUTHCS MO IPUHIIMITY KOMILJIEMEH- N/ 3ormk-4
TapHOCTHU OIIK-4 | U160r1K-4
4) y4acTKu XpOMOCOM C HECIapEHHBIMHU a30TUCTHIMU OCHOBAHM si- N90rmk-4
MH, KOTOPBIE CTPEMSTCS 00bETUHUTHCS 110 MPUHIIUITY KOMILIe-
MEHTapHOCTH
26 | Jlokyc —93T0:
1) MecTO Ha MOJIEKYJIE HYKJIEMHOBOW KHCIIOTHI, 3aHUMAEMOE OJ1- N 1onk-1
HUM T€HOM HJIM TPYNIoi 00BbIYHO (DYHKIIMOHATIBHO OJIM3KHUX Te- OIIK-1 | U120mk-1
HOB W30mxk-1
2) MecTO Ha MOJIEKYJIe HyKJIEHHOBOW KHCIIOTHI
3) MecTo Ha MOJIeKyJie HYKJIEMHOBOM KM CJIOThI, 3aHUMaeMOoe O/~
HUM T€HOM UJIM TPYNIONH 00BIYHO (PYHKIIMOHAJIBHO AAJIEKHX I'e- N1 30mk-4
HOB OIIK-4 I/II[601‘[[<.4
4) MecTo Ha MOJIeKyJie Oelka, 3aHUMaeMOo€e OHUM F€HOM UM N190mk-4
rpynmnoi 00bIYHO QYHKIIMOHATIBHO OJM3KMX I'EHOB
27 | MoJiekyasipHoe KJIOHHPOBaHHUE — ITO:
1) meTon oO6HapyskeHus MoJieKy1 pekomOnHauTHbIX JJHK U1 o1
2) MeTof 06Hapy>1<eH1/£s[ Mouekya pekomOouHanTHeIX JJHK, OTK-1 | U201
HaIrpuMep, THOpUIHON MJIa3MU/Ibl, TYTEM BKIIIOUEHUS 4yKEepOo- U Bomk-1
Hoit /IHK B BekTOpHYIO Mmi1a3Muy/ myTeM pacceBa U BbIpallBa-
HUS Ha TUTATEIbHOM arape KJIeTok, B koTopsie Takas JIHK Obiia
BBeJieHa TpaHchopmaruei. B ciryyae OakTepuii Kaxkaast Takas
KJIETKa MPECTaBIIsIeT cOOON KIIOH, BCE KJIETKU KOTOPOIro COJlEep-
KaT OJIMHAKOBbIE MOJIeKYJIbl pekomOuHanTHoU JITHK W] 30omk-4
3) meTox obHapyxenus mosekyn JIHK OIIK-4 | U60omc4
4) MeTo; 0OHapyXeHHS MOJIeKYT pekoMOnHaHTHBIX PHK W04
28 | IIporomiact — 3T0: NI onk-1
1) 9acTb UMTOIIIA3MBI, TMIIICHHAS KJIETOYHON CTEHKH. OIK-1 | U120mk1
2) 4acThb KJIIETKH, JIMIIICHHAs KJIETOYHBIX OpraHesll. NJ1Bomk-1
3) 4acTh UTOMJIA3MBbl, C KJIETOYHOH CTEHKOM.
4) yacTh KJIETKH, JUIICHHAS KJIETOYHOW CTEHKH. W3 o4
OIIK-4 | U60mk-4
NJ90mk-4
29 | MMaccax — 3To0:
1) mepecaaka kajuryca Ha 00OTral[eHHYI0 TOPMOHAMU MTUTATENb- N1 ok
HYIO cpeny aubo s MoAIepKaHus pocTa, 0o ¢ menbio uHAyK- | OIIK-1 | U120mk-1
uuu Mopdorenesa. N 30mx-1
2) nepecajika Kajulyca Ha 6€3ropMOHaJIbHYIO MUTATENbHYIO CPELyY
100 I MOAIEPXKAHUS POCTa, JTMOO0 C IeIbl0 HHIAYKIIMHA MOpP] 0-
reHesa.
3) mepecanka Kajlyca Ha CBEXKYIO MUTATEIbHYIO Cpeay 00 st OTIK-4 gﬁéomu
o/iIep KaHust pocTa, MO0 C IMEeNIbI0 HHAYKIIMU MopdoreHesa. " H92$j

4) mepecajka KaJjulyca Ha CBEXYIO MUTATENbHYIO Cpeny.
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30 | Mna3muaa — 3To0:
1) xombreBas monekyna PHK, pennunupyromascs B KJIeTKax aB- U1 o1
TOHOMHO OT XPOMOCOMBI. OIIK-1 | UT20mk-1
2) xounblieBast moJiekyna JJHK, permmniupyromiasics B KieTkax aB- W13 0mx-1
TOHOMHO OT XPOMOCOMBI.
3) nuneitnas monekyna JIHK, penmmuupyromascs B KJeTKax aB-
TOHOMHO OT XpPOMOCOMBI. N130mk-4
4) MoneKyna, perIMIUPYIoLIasics B KIETKaX aBTOHOMHO OT Xpo- OIIK-4 | U60rk-4
MOCOMEL. N90rix-4
31 | MpokapuoThi —
1) mpocTelime 0JHOKJIETOUHbIE OpraHU3MbI W o
2) mpocTel1ne HEKIETOUHbIE OpTraHH3MEI (6akTepuu, cuHe— ONK-1 | U20ms
3eJIeHbIe BOJIOPOCIIHN ), TEHETUYECKUI MaTepHrall KOTOPBIX pacro- WBomcs
JIO’)KEH B HEOKPY>KEHHOM $51epHON MeMOpaHO! HyKJIeouae
3) npocreiine MHOI'OKJIETOYHbIE OpPraHU3Mbl (OaKTepUH, CHHE—
3eJIEHbIE BOJIOPOCIIN)
4) mpocTeiilne 0JHOKJIETOYHbIE OPraHUu3Mbl (0aKTepuH, CUHE— N3 0mxk-4
3€JIEHbIE BOJIOPOCIIN), TEHETHUECKUN MaTepras KOTOPbIX pacio- OIIK-4 | U160mk-4
JIO’)KEH B HEOKPY>KEHHOM 51epHON MeEMOpaHO! HYKJIeouae N90rmk-4
32 | Mpoaundepauusi — 310:
1) pa3pacranue TKaHH ITyTEM MEHOTHYIECKOr0 HOBOOOPa30BaHMUs W/l onc
KIICTOK OIIK-1 | U120mk-1
2) pa3pacTaHue TKaHU IyTEM MUTOTHYECKOIO HOBOOOPA30BaHHUsI W/30mk-1
KJIETOK
3) pa3pacTaHue TKaHU N3 omk-4
4) HOBOOOPa30BaHHUE KJIETOK OIIK-4 | Ul6ork-4
NJ190rk-4
33 | [IpomoTop — 3T0:
1) perynsaTopHbIi y4acTOK reHa WM TPYIIIBI TE€HOB, K KOTOPOMY
npucoenuusercs pepment PHK-monmmepasa, ocymiecTBisitomumii N1 omk-1
TPaHCKPUIILIUIO TEHOB OIIK-1 | U120mK-1
2) CTPYKTYpHBIH y4acTOK I'€Ha WJIM I'PYMIIbl TEHOB, K KOTOPOMY N3 0mx-1
npucoenunsercsa pepment PHK—nonumepasa, ocymectBistomuit
TPaHCKPHUIILUIO T€HOB
3) perynaTopHbIi y4acTOK F€Ha UJIM TPYIIIbI T€HOB, K KOTOPOMY
npucoeaunsercs Gpepment PHK—tpanckpunrasa, ocymiecTBisio- M B0
Wit TPRHCKPHIILIO TEHOB OTIK-4 | W60
4) peryJATOpHBIA y4acTOK I'€Ha WM I'PYIIbl TEHOB, K KOTOPOMY TII9
npucoenunsercsa pepment PHK-rupasa, ocymectsisromuit Mo
TPaHCKPHUIILUIO T€HOB
34 | Peepraza —310: § WU omica
1) epment, orBevaronuii 3a cunre3 PHK Ha matpune JTHK OTK-1 | U201
2) hepmenT, oTBevaromuii 3a cunres JJHK. U301
3) bepmenr.
4) pepmenr, oTedarommii 3a cuares JJHK na marpune PHK. N130rk-4
OIIK-4 | U60rk-4

N 190rk-4
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35 | Perenepauusi — 310:
1) mporecc BOCCTaHOBJIEHUS KJIETKOW yTpaueHHbBIX UM MTOBpe- U ot
XKJECHHBIX YacTel OIK-1 | UT20mk-1
2) mpoliecc BOCCTAaHOBJIEHUS! OPraHU3MOM yYTPau€HHBIX MM MO- U 30mmc1
BPEKJIEHHBIX YacTeil. B KJIETOUHOW UH)KEHEPUU pACTEHUN — MPO-
1iecc 00pa3oBaHMs 1[€JI0Tr0 PACTEHUS U3 OJHOW KIETKH HIIM Kall-
JYCHOU KYJbTYpBI
3) mporiecc BOCCTAaHOBIIEHHS YTPauEHHBIX UJIU MTOBPEXKIEHHBIX
4acTeil opranu3mMa U] Bomk4
4) mporiecc BOCCTaHOBJICHUS KJIETKOW UJIH LIeJIBbIM OpraHu3MOM OIK-4 | U160mK-4
YTPayeHHBIX UJIU MOBPEKACHHBIX 4acTeil. B KJIETOUHON MHKEHE- 90k
pHUM PacTeHUN — Ipolecc 00pa30BaHUs LIEN0r0 PACTEHUS U3 OJ1-
HOM KJIETKH WM KaJUIyCHOU KYJIBTYPBI
36 | PexoMOuHADHMS — ITO:
1) oOMeH reHeTH4eCKMM MaTepUaIoM MEXIY ABYMs UCXOJHBIMU
monexkynamu JTHK, 3akpenssironmii y noroMcTBa HOBbIe KOMOH- WAl onk-1
HALUI IPU3HAKOB OIK-1 | U]Q20rik-1
2) oOMeH reHeTHYeCKUM MaTepHaioM MEXAY ABYMs MOJIEKYyJIaMu WA3omk-1
JIHK
3) oOMeH reHeTHYeCKMM MaTepUaioM MEXIY 1By Msl HICXOHBIMU
Mostekysnamu JIHK, npuBoasnmii k nosIBJIEHUIO y IOTOMCTBA HO-
BBIX KOMOMHAIMI Mpr3HAKOB. Ha MOJIEKyIISIPpHOM yPOBHE pe3yJib- N3 0mx-4
TATOM PEKOMOWHAIIUH SIBJISICTCSI 00pa30BaHUE PEKOMOMHAHTHBIX OIIK-4 | U160mK-2
(rubpuansix) JHK W190rix-4
4) oOMEeH TeHeTUYeCKUM MaTepUaIoM MEXy ABYMS KIETKaMH
37 | Permiukanust — 310 W omea
1) mporiecc caMmOBOCIIPOM3BEIEHUSI HYKJIEMHOBBIX KUCI0T. Ocy- OMK-1 | 1 I[20HK-1
LIECTBJISAETCS IyTEM CUHTE3a JOYEPHUX HUTEN (PEIUIMK) Ha uc- U IBOHK-l
XOIHOM MoJIeKyJie (MaTpHIIe) )
2) mpoliecc caMOBOCTIPOU3BEACHHS HYKJIEMHOBBIX KHCIIOT U30mmic4
3) mporece BOCTIPOM3BE/ICHHA HYKIICHHOBBIX KHCIIOT OIK-4 | U160mK-4
4) mporiecc, NIpOUCXOAAIINNA B HYKJIEHHOBBIX KUCIOTaX U190rmk-4
38 | PecTpuKTa3BI — 3TO: YT o
1) bepmentsl, paspesatoume PHK Ha dhparmenTs B cTporo onpe- | oyK-1 201
JIeIEHHBIX MECTax B o1
2) epmentsl, paspesatonme JJHK Ha ¢pparmMeHTs B CTPOro
OIIpeIeIeHHBIX MECTAX W13 orik-4
3) pepmentsl, paspesaromue JHK Ha GparMenTs! OIIK-4 | U16ork-4
4) pepmenTHI, OoTBeuaromye 3a yasoenue JHK N90rik-4
39 | Comarnyeckasi THOpUAU3ALMSA — ITO: N1 omx-1
1) rubpuau3anus npu OECIoIOM pa3MHOKCHHUH. OIIK-1 | U120mk-1
2) rubpuansanus Mpu MOJIOBOM CKPEIIMBAHUU. N3 0mx-1
3) rubpuau3aIys TUIUIONTHBIX OPTaHU3MOB. N3 0mk-4
4) rubpunuzanus B 00X0/1 TOJOBOTO CKPEIIUBAHUSI. OIIK-4 | U160mk-4

N190nk-4
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40 | ComMak/I0HBI — 3TO
1) perenepaHnThbl, XapakTepusyromuecs GeHO— U TEHOTUITHYECKH - U onk-1
MU U3MEHEHUSIMHU B CPAaBHEHUU C PACTEHUSMHU — JOHOpaMU OIK-1 | U120mk-1
2) pacTeHus1, XapaKTepU3YIOIUECs T€HOTUITNYECKUMHU U3MEHEH U - U301
SIMU B CPaBHEHUU C PACTEHUSAMH — JOHOPAMU
3) pereHepaHThl, TOTyYEHHBIC U3 KAJUTYCHBIX KYJIbTYp, XapaKTe-
pusytonmecs GeHO— U TeHOTUITNYECKUMH U3MEHEHHUSIMH B CpaB- N30mk4
HEHHUH C PACTEHUSMU — JOHOPAMHU OIIK-4 | N6ork-4
4) pacTeHHs TONTYYCHHBIC U3 KAJUTYCHBIX KYJIbTYp, XapaKTepH3y- U90rk-4
foryecst PeHo— ¥ FTeHOTUITMYECKUMU U3MEHEHUSIMU

41 | CTpykTypHasi 4acTh reHa — 3TO
1) y4acTOK XpOMOCOMBI, HEMOCPEICTBEHHO KOIUPYIOIIUI HH- N1 onk-1
popmaruio o cTpykType 6enka um PHK OIK-1 | N 20mk1
2) y4acTOK pa KJIETKH, HEOCPEICTBEHHO KOIUPYIOLINI HH- N3 omk-1
¢dopmarnuio o cTpykrype 6enka nnu PHK
3) y4acTOK I'eHa, HEOCPEACTBEHHO KOAUPYIOIUI HHPOpMALIIIO WJBomk4
0 CTPYKTYp€ KJIETKU OIK-4 | UM60mxa
4) yyacTOK reHa, HEOCPEACTBEHHO KOJUPYIOLUIUHA HH(OpMALIHIO W190mx.4
o cTpvkType 6enka uau PHK.

42 | CycneH3HOHHAs KYJIbTypa — 3TO:
1) BbIpanmBaHue B )KUAKOW MUTATENbHON Cpe/e BO B3BEIIEHHOM N1 onk-1
COCTOSIHMH OTJIE€JbHBIX KJIETOK MJIM UX HEOONBIIUX TPYIII I pU OLK-1 | U 20mk-1
MCIIOJIb30BaHUH aNapaTypsl, 00€CIeUUBAIOIIEH UX adPaLIO U N3 0mnk-1
repeMeIBaHue.
2) BbIpalMBaHUE B KUIKOW MUTATEIbHON CPEE B OCAXKIEHHOM
COCTOSIHUH OT/EIBHBIX KJIETOK UM UX HEOONBIIHUX TPYIII IPH N3 ork-4
MCIIOJIL30BAHHMH AIIAPaTyphl, 00ECIEUNBAIONIEH UX adPaLUI0 U OIIK-4 | U160rk-4
repeMeliiBaHue. NJ90rix-4
3) BbIpalllMBaHUE B )KUAKOW MUTATENIbHOU Cpezie BO B3BEILIEHHOM

43 | TOTHIIOTEHTHOCTDb — ITO:
1) cBOICTBO KJIETOK peaan30BaTh F'€éHEeTHYECKYI0 HH(POPMAaIIHIO W onct
Alipa. OIK-1 | U120mk-1
2) CBOMCTBO KJIETOK PEaIn30BaTh IeHETHYECKYI0 HHPOPMAITUIO B o1
s11pa, 00ecreurnBaroIlyI0 UX pa3BUTHE A0 1[€JI0r0 OpraHu3Ma.
3) CBOWCTBO KJIETOK peasn30BaTh T€HETHYECKYI0 HH(OPMAIIIIO
aqpa, odecrneuynBaIyo ux UG HEepeHInpPOBKY U pa3BUTHE J10 3ok
LENOro opraHusMa. OITK-4 | WT6omcs
4) cBOWCTBO KJIETOK peain30BaTh I'€HETUUECKYIO UH(POpMALIIIO UI%0mcs
XpOMOCOM, 00€eCIeUNBAIOLIYI0 UX IU(]epeHIIPOBKY.

44 | Tpancdopmauus — 310:
1) mepeHoc reHeTHYeCKOoi MHGOPMAIIMN MEXKTY KJIECTKAMH U OP- o1
raHM3MaMHu C [OMOILbIO BblieneHHoM u3 kierok PHK. ONK-1 | U201
2) mepeHoc reHeTHYecKoi HHPpopMaluu MEeXAY KJIETKaMH U Op- /301
raHu3MaMu ¢ IOMOIIBIO BeIAEIeHHOM u3 KieTok JIHK.
3) neperoc nHPOpPMAITUK MEXIY KIETKAaMU U OpraHu3MaMH C I0- N3 0rk-4
MOIIbIO BhIieneHHON U3 kietok JIHK. OlIK-4 | N160mk-4
4) mepeHoc reHeTHY ecKoil MHPOPMAITH MEXKAY KIETKAMHU. N190rk-4

45 | TpaHcreHHbIe OPraHU3MbI — 3TO OPTaHU3MBI:
1) c mpu3HaKaMu, KOAUPYEMbIMH YY>KYPOAHBIMHU F'€HaMHU, I1epe- WA Lomc
JAaHHBIMU B HUX C IOMOILBIO0 T€HHOHN MJIN KJIETOYHON MH)KEHEPUU OTIK-1 ﬁﬁgom@l

OTIK-1

2) ¢ HOBBIMM NIPU3HAKaMH, KOAUPYEMBIMH UY>KypPOJHBIMU T'€Ha-
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MU, IICPCAAHHBIMU B HUX C IIOMOIILIO TE€HHON WJIN KJIETOUHOMN

UHXEHEpUU B ok
3) ¢ HOBBIMM ITPU3HAKAMHU, KOAUPYEMBIMH UY>KYPOAHBIMU I'€Ha- OIK-4 | U6omxa
MU, NIEPEAHHBIMU B HUX C ITOMOILBIO OaKTepUuu W 90rk.4
4) c HOBBIMH ITPU3HAKAMH, KOJAUPYEMBIMH 4yXKYPOIHBIMH I'€Ha-
MU _OeneTaHHEIMU R HUX ¢ IOMOITRID TnadcdhonMaam
46 | TpaHcKkpunuuUs — 3TO
1) nepenuceiBanne" TeHETHUECKOW HHPOPMALIUU CO CTPYKTYPHOM N 1onk-1
yacTH reHa Ha MatpuuHyio PHK, ocymecrBisiemoe pepmeHTOM OIIK-1 | U120mk-1
PHK —rupu3za W/ 30mk-1
2)  "mepenuchiBaHHME" ~ TeHETHMYeCcKOl  MHpOpMAIMH  CO
CTPYKTYpHOU yactu reHa Ha MatpuuHyro PHK, ocymecrtBisiemoe
¢depmentom PHK —nonmumepaza N3 0mk-4
3)"nepenuceiBanue" reHeTuueckoil nHpopmanuu co crpykrypaoit | OIIK-4 | U6omk-4
yactu reHa Ha Mmarpuunyro PHK, ocymectBisiemoe depmenTom N19%0omk-4
PHK —ronounsomepasa
47 | TpaHcasimms — 3T0: W1
1) cunres Oenka Ha matpuue M—PHK, ocymectBisiercs B uuro- Alormcs
OIIK-1 | U120mk-1
asme VB o
2) cunre3 Oenka Ha matpuie JIHK, ocymectBnsiercs Ha puboco-
Max
3) cunres Oenka Ha matpuiie M—PHK, ocyriectBisieTcs B KiieTke OTIK-4 EHZOHK"‘
4) cunres Oenka Ha Mmatpuiie M—PHK, ocymectBasiercs Ha pubo- Aboric4
NJ190rik-4
comax
48 | Tpancdopmamnusi — 3T0:
1) mepeHoC reHeTHYeCKOoi HHPOPMAIIMH MEKIY KIETKAMH M OP- Wl onk1
raHu3Mamu ¢ TOMOIIbIO BhIAeIeHHOM u3 kierok JIHK OIIK-1 | U120mK-1
2) mepeHoc reHeTHYECKON HHPOPMAIIMH MEKIY KIETKAMU N/30mk1
3) nepeHoc reHeTnYecKo MHPOPMALIUU MEXAY KJIEeTKaMH U Op-
TaHU3MaMU C IIOMOIIBIO BeIAeIeHHON 13 KieTok PHK U30mk-4
4) mepeHoc reHeTUYecKoi HHPOopMaIIMU MEXAY KIeTKaMH U Op- OIK-4 | U160mK-4
TaHU3MaMH C TIOMOIIBIO BBIJICIEHHOTO U3 KJIETOK (pepMeHTa U190rmk-4
49 | TpaHCreHHbIE PACTEHHUS — ITO:
1) opraHu3Mmsl, OJy4EeHHbIE B pe3yJIbTaTe PEKOHCTPYKLIUU Opra- U/l o
HH3MA OIIK-1 | U20mxk-1
2) opraHu3Msl, [OJy4EHHbIE B pe3yJIbTaTe PeKOHCTPYKLUU T€HO- N Bomk-1
Ma
3) opranusmbl, IOJIy4YEHHBIE B PE3YJIbTATE PEKOHCTPYKIUHU XPO- U 30mk-4
MOCOM OIIK-4 | U160rk-4
4) opraHu3MBbl, IOJIy4EHHBIE B Pe3yJIbTaTe PEKOHCTPYKIMH SApa WO0rix-4
50 | ®UTOropMOHBI — 3TO:
1) XumMHuecKue COeqUHEHNs, KOTOPbIE BBIACIAIOTCS B MUKPOKO- W omes
JMYECTBAX B OJTHOW YaCTH PacCTEHUs, TPAHCIIOPTUPYIOTCA B IpY-
T'H€ ero 4acTH, IJe MPOSBISIOT PEryaupyroliee AeiicTBUEe Ha TIPO- Ok gﬁgom«l
IIECCHI POCTA U Pa3BUTHS. ortie
2) XMMHUYECKUE COECAMHEHHS], KOTOPBIE BBIACISIOTCS B MAKPOKO-
JAMYECTBaxX B OJHOM YacCTH pacTeHwUs, TPaHCIIOPTHPYIOTCA B APY- W 30rk.e
THE €ro 4acTH, T/I¢ MPOSBISIOT PEry mpylomee AeHCTBAC HA TIPO- | e 4 | Mbommcs
LIECCBI POCTa U pa3BUTHUS. "
H9ork-4

3) XUMUYECKHE COCTUHEHUS, KOTOPbIE MOTPEOIIAIOTCS B MUKPO-
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51 | HuTOMIA3MOH — 3TO: N1 onk-1
1) MUTOXOHIpHAIbHBINA TEHOM LIUTOIJIA3MBI. OIIK-1 | U120mx1
2) MUTOXOHJIpUATILHBINA U XJIOPOIJIACTHBIN IT'€HOMBI IIUTOIJIA3MBI. N3 ammx.
3) XJIOPOIIACTHBIN F€HOM UTOIIA3MBIL. OLIK-4 N3 ork-4
4) TeHOM U TOILJIa3MBbl. HHEOHIM
52 | Hudpun — 37o0:
1) NpOaYKT CAMSHUS KIETOK U1 onk-1
2) MPOYKT CIAMSIHUS KJIETOK, KOT/1a TUOPHT HACIIEAYET SIPO OI- OINK-1 | U201
HOT'O POAMTENS, a HUTOMIA3MOH — MO0 IPyroro poauTens, 1Moo UBonik-1
000HX poauTeENeH.
3) NPOAYKT CIUSHUSA KJIETOK, KOT/1a THOpU]T HACIenyeT siapa 000- N3 0mk-4
UX POAUTEIIEH OIIK-4 | U/160mKk-4
4) NpoAYKT CIUSTHUS KJIETOK, MOJIY4EHHbIN Ipu THOpUIn3aluu U190rx-4
53 | ITamMm — 370 :
1) COBOKYMHOCTb PACTEHH, UMEIOIUX O0IIee MPOUCXOXKIECHUE U U onk-1
XapaKTepU3yIOIUXCS OJMHAKOBBIMU YCTOMUMBBHIMU ITPU3HAKAM OTIK-1 | U120mxk-1
2) COBOKYIHOCTbh OaKTepUaIbHBIX KJIETOK, BHPYCOB, KJIIETOYHBIX U Bomk-1
JMHUN KUBOTHBIX HJIM PACTEHUN, HMEIOIKX 00IIIee Mpouc-
XOXKICHHUE M XapaKTEePU3YIOMIUXCSl OIMHAKOBHIMHU YCTOHUNBBIMU
MpU3HAKAMU U3 0mk-4
3) COBOKYNIHOCTbL OaKTepHaNbHBIX KJIETOK, MM PACTEHUH, UMEIO- | OT[K-4 | U T60r1ic-4
MIMX 001IIee TPOUCXOXKICHNUE U XapaKTEPU3YIOIIUXCS OAMHAKO- U901k
BBIMH yCTONYHMBBIMU MPU3HAKAMU
IMOPHOKYJILTYPA — ITO: Wlonk1
54 | 1) KynbTypa U30JIMPOBAHHBIX 3apOIbIIIEH OIIK-1 | U120mk-1
2) KyJIbTypa W30JUPOBAHHBIX YHI0CIEPMOB N1 30mk-1
3) KyJIbTypa U30JMPOBAHHBIX CEMSIIOUEK B304
4) BBIpAIlMBaHNE MBLIBLbI HA HCKYCCTBEHHON MTUTATENBHOM CPENie | k-4 | 1 T60mi4
NJ190rik-4
55 | Dkcnpeccusi reHOB — 3TO:
1) mporiecc, B pe3ysibTaTe KOTOPOTro 3aKOAMPOBaHHAsSI B TCHE MH- U1 omic-1
¢dopmanus Oyzaer nepenucada Ha M—PHK u TpancimpoBana Ha OIIK-1 | U120mk-1
OesoK N3 0mk-1
2) mporecc, B pe3ysbTaTe KOTOPOro 3aKOJMPOBAaHHAs B I'€HE WH-
dhopmamnus Oyner nepenucana Ha M—PHK
3) mpotiecc, B pe3yJbTaTe KOTOPOTo 3aKOIMPOBAaHHAs B SApE N3 0r1k-4
KneTku uHdopmanus Oyner nepenucana Ha M—PHK u Tpanciupo- | OIIK-4 | U60rk-4
BaHa Ha OeJoK N90r1x-4
4) mporiecc, B pe3yJibTaTe KOTOPOIro 3aK0IMPOBAaHHAs B XPOMOCO-
56 | Bo3HMKHOBeHHE TeHOMHKH KaK HAYYHOMH JUCIHMILINHBI CTAJI0 U okt
BO3MO KHBIM TOCJI€: OIIK-1 | U20mxk-1
1) ycranoBnenus cTpyktypsl JJHK; U Bomk-1
2) co3/laHus KOHIIENIIUY I'eHa;
3) auddepeHanum peryIssTOpHbIX U CTPYKTYPHBIX yU4aCTKOB N3 ork-4
resa; OIIK-4 | U60mk-4
4) NOIHOrO CEKBEHUPOBAHMS FEHOMA Y Psa OPraHM3MOB. N90rk-4
57 | CylecTBeHHOCTh I'eHa Y MaTOreHHOT0 OPraHu3Ma - KoJHpye- N1 omk-1
Mblii TeHOM MPOAYKT HEOOXO0AUM: OIIK-1 W20mxk-1

xxyra
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1) st pa3MHOKEHHS KJICTKH,

2) IS TOIeP KAHMSI XKU3HEICATSIIbHOCTH, U304
3) nist ”HBA3WU B TKAHU; OIIK-4 | Ul6orik-4
4) st MHAKTUBAIMK aHTAMUKPOOHOT'O BEIIIECTBA. N]0ric-4
58 | lsisi moJry4eHusi MPOTOILIACTOB U3 KJIETOK IPUOOB HCIIOJIb3Y- N 1onk-1
ercs: OIK-1 | Y20
1) nu3orm R
2) TpUICUH N3 0rk-4
3) «yIUTOUHBIH QepMeHT» OIIK-4 | N6orik-4
4) nericuH N90rk-4
59 | [lns momydeHus MpOTOIIACTOB M3 OaKTepraIbHBIX KIETOK HC-
MOB3YyETCS: W1 omxk-1
1) mu3omum OIIK-1 | U120mnk-1
2) «yIUTOYHBIN pepMEHT N3 omk-1
3) TpuncuH
4) manavuH B o4
OIIK-4 | Ud60rk-4
N90mk-4
60 | O6beqUHEHNE TEHOMOB KJIETOK Pa3HBIX BUIOB U POJ0OB BO3- W1 omxk-1
MO3KHO IIPH COMATHYECKO rHOpHAN3aALMH: OIK-1 | U120mk1
1) ToIBKO B IPUPOAHBIX YCIOBUAX; N3 0mmx
2) TOJIBKO B UCKYCCTBEHHBIX YCIIOBHSIX; WUJBomk4
3) B IPUPOJTHBIX U UCKYCCTBEHHBIX yCIIOBUIX OTIK-4 | U604
N 90mk-4
61 | llpenmymecTBAMH reHHO-HHKEHEPHOTO HWHCYJINHA SIBJISIIOTCS N1 omxk-1
1) BBICOKasi aKTUBHOCTB; OIK-1 | UI20mk-1
2) MeHbIIIas aJNIePreHHOCTh; |4 0) Y
3) MeHbIIIast TOKCHYHOCTD; N1 30rnk-2
4) Gonpiasi CTAOMIBHOCTb. OIIK-4 | U160mk-4
NJ190rik-4
62 | IlpenmMyiiecTBAa MOJyYeHHsT BHAOCTEHPHIESCKHX A5 YeT0- N1 omk-1
BeKa 0eJIKOB IIyTeM MUKPOOHOJIOTHYEeCKOIr0 CHHTEe3a: OIIK-1 | U120mk1
1) mpocToTa 060pYyIOBaHHS; A2
2) 5KOHOMHYHOCTb; N3 ork-4
3) orcyrcTBHE NEDHUIHMTHOTO CHIPBSL; OIIK-4 | Ul6orik-4
4) cHATHE STUYECKHMX IIPOOIIEM. N90rk-4
63 | PazpaboTaHHas TEXHOJIOIHsA MOJYyYeHHs PEKOMOMHAHTHOIO OITK-1 N1 omk-1
JPUTPONOITHHA OCHOBAHA HA IKCIIPECCUM I'eHa: NI20mxk-1
1) B kieTkax OakTepuii;
2) B KJIETKaX JAPOXIKEH N1 30mnk-4
3) B KJIETKaX pacTeHUH; OIIK-4 | U160mK-4
4) B KyIbTyp€ >KUBOTHBIX KJIETOK. N190nk-4
64 | Ilpu oueHke KauecTBa T€HHO-MH)KEHEPHOI'0 HHCYJIMHA TpedyeTcs N 1onk-1
yIesATh 0COOCHHO OOJIbIIIce BHUMAHHUE TECTY Ha: OIIK-1 W20mxk-1
1) crepunbHOCTH; mim
2) TOKCUYHOCTB; U30mk4
3) aJuIepreHHOCTb; OIIK-4 | U60mk-4

4) MUpOreHHOCTb.

N19%0ormk-4
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65 | CurnajabHasi TPAHCAYKIIUA: N1 onk-1
1) nepenava curnaia ot KJI€TOYHOW MEMOpaHbI HA TEHOM; OIIK-1 | U120mk1
2) nHUIHAIUS OETTKOBOTO CMHTE3a; 172 D1 [ PN
3) mocTrpaHCIsIIMOHHbIE U3MEHEHUs Oerka; N3 0mk-4
4) BbIJICJICHHE JINTUYECKUX (DEPMEHTOB. OIIK-4 | U60mk-4
N190nk-4
66 | Tpancdepasbl 0CyIECTBIISIIOT: N1 onk
1) kaTayM3 OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKITHN; OIK-1 W20mxk-1
2) nepeHoC PyHKIIMOHAIBHBIX TPYIIT HA MOJICKYJTY BOJIbI,
3) kaTanu3 peakuuii TPUCOCTMHEHUS 10 IBOWHBIM CBSI35IM; WBomcs
4) katanau3 peakiuii epeHoca PyHKIMOHAIBHBIX TPYII Ha CyO- OTTK-4 | MT60omcs
cTpart. 904
67 | MuieHbI0 1Jisl PU3HYECKUX H XMMHYECKHUX MYTareHoB B N1 omk-1
KJIeTKe 0H000BEKTOB SIBJISIOTCS: OIK-1 | U120mk1
1) IHK; NI30mk-1
2) IHK-mmommMmepa3sa;
3) PHK-momumepasa; W]3oni-4
4) pubocoma; OIIK-4 | W6ork-4
N90mk-4
68 | IlonsiTHe «JIHNKHE KOHI[bI» MPHUMEHUTEJIbHO K TeHeTHYEeCKOii N1 omxk-1
HHKEHEPUH OTPAKAET: OIIK-1 N20rmxk-1
1) xoMIIeMeHTapHOCTh HYKJIEOTHIHBIX I1OCIEA0BaTEIbHOCTEH; A2
2) B3aMMO/ICH CTBHE HYKIIEMHOBBIX KUCIIOT U TUCTOHOB;
3) pearupoBanue npyr ¢ apyrom SH-rpynn ¢ odpazoBaHuem au- U304
CyTb(OUIHBIX CBSI3EH; OIIK-4 | Ul6orik-4
4) ruapodoOHOE B3aMMO/IEHCTBHE JTUITHIOB. N]Oorc-4
69 | depMeHT JMraza UCNOJIbL3yeTCsl B FeHEeTHYEeCKOH HHIKEHEPHH
MOCKOJIbKY: N1 onk-1
1) ckperuisieT BEKTOp ¢ 000JI0YKON KIETKH XO035IMHA; OIIK-1 | M120mk-1
2) KaTaMM3upPyeT BKIIOYEHHUE BEKTOPA B XPOMOCOMY KIIETOK XO- U 30mk-1
3SIMHA;
3) KaTanu3upyeT KOBAJIEHTHOE CBSA3BIBAHUE YT JIEBOAHO-
tdocdopuoit nenu JIHK rena ¢ JIHK BekTopa;
4) kaTaNM3UpPyeT 3aMbIKaHNE TSN TUAHBIX MOCTHKOB B TIETITH/IO- W3 omk-4
TJIMKAHE KJIETOYHON CTEHKH. OIIK-4 | Ul6orik-4
NJ190rik-4
70 | BHOTEXHOJIOTY «TeH-MapKep» He00X0auM: WL omcs
a) JUId NOBBIILIEHUS AKTUBHOCTH PEKOMOMHAHTA; OIK-1 | URomc1
0) 11 00pa3oBaHUS KOMIIETEHTHBIX KJIETOK XO35IMHa; WB0mi1
B) /U1 MOAM (DUKAIIMU MECTa B3aMMOJICHCTBHSI PECTPUKTA3 C CyO-
CTpaToM;
r) Uit 0TOOpa PeKOMOMHAHTOB. U30mk-4
OIIK-4 | U60mk-4

N190nk-4
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71 | BekTOp Ha OCHOBE MJIA3MH/bI IPENOYTHTEIbHEH BEKTOPA Ha N lomnk-1
ocHoge (parosoii JIHK 6a1aronaps: OIIK-1 | U120mK-1
1) 6onbIOMy pazmepy; N1 30mk-1
2) MeHbIIEH TOKCUYHOCTH;
3) GoblIIEii YaCTOTHI BKJIIOUEHHS; N3 omk-4
4) OTCYTCTBUS IM3UCA KIETKH XO3HUHA. OlK-4 | UW16ork-4
N 90mk-4
72 | IlpeuMy1IeCTBO PACTUTEIBHOTO CHIPbS, MOJY4aeMOro MpH VI omes
BLIPAIMBAHIUN KYIbTYP KJICTOK NePel CHIPheM, MOTYIaeMbIM | o 1 | 0 o
W3 IVIAHTAMOHHBIX WM THKOPACTYUIMX PACTEHUIA: Mo
1) GonbIast KOHIIEHTPALKS IIENIEBOTO MPOIYKTA;
2) MeHbIIIas CTOUMOCTb;
3) cTaHIapPTHOCTH;
4) 6onee mMpocToOe U3BJICYEHHUE LIEJIEBOr0 MPOIYKTa. U30rmic4
OIIK-4 | U160mk-4
N19rk-4
73 | AyKCHHBI — TEPMHH, 0]l KOTOPbIM 00bEIMHAIOTCS crienupu-
YecKHe CTHMYJISTOPBI POCTa: N Tonk-1
1) pacTuTEenbHBIX TKAHEH OIIK-1 | U120mk-1
2) aKTHHOMHMIIETOB; N3 0mk-1
3) )KUBOTHBIX TKAHEH;
4) sybaKkTepuii. OINK-4 N1 30mk-2
N160rik-4
74 | llenb ceKBEHUPOBAHUSI TEHOMA — YCTAHOBJICHHE: U1 onk-1
1) pa3mepoB renoma OTK-1 | U201
2) TOCJIeI0BATEIbHOCTH HYKJIEOTH IOB B o1
3) conepxanus A-T r) coorHomenuss A-T/I'L] map HykineoTu10B
4) u3mMeHeHus: MeTabonu3mMa
N/130mk-4
OIIK-4 | U160mk-a
N19rk-4
75 | BHOTeXHOJOTHUS — 3TO... W omes
1) n3yuenne 6M0OIOrMYECKON AKTUBHOCTHU JIEKAPCTBEHHOI'O PACTHU- OIMK-1 | NW2omxs
TEJILHOT'O CBIPbSI ) B ome.
2) UCII0NIb30BaHME KYJIbTYpP KJIETOK, OaKTepHii, ’)KUBOTHBIX, pac- Ok
TEHUH, 00ecreunBarOINX CUHTE3 ClIeLN(PUUECKUX BEIECTB
3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (JOPM IpEnapaToB C MO-
MOUIBIO JKUBBIX CHCTEM ) B0k
izl HsyqeeHHe SiBPéCP(I:MOCTI/I «CTPYKTYpa-3¢pdeKT» B JSHCTBUH JIe- OIK-4 | U/l60rmca
TBEHHBIX CPEACTB
1) F())I/IHTGS HOBLII:( JIEKapCTBEHHBIX MPENapaToB U U3Y4EHUE UX M Bonks
CBOMCTB
76 | IocJaeaoBaTeIbHOCTH CTAAHII OMOTEXHOJOTHYECKOr0 MPoIec-
ca: N1 onk
1) 06paboTKa LeTeBOro MpoxyKTa, 0bpadoTka chipbs, pepmenta- | OIK-1 | M20mc1
s ¥ 6uoTpanchopmanus N3 0mk-1
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2) 6buorpanchopmarus, pepmenTaius, 00padoTKa ChIpbs U IejIe-

BOT'O NMPOJIYKTa N3 0mk-4
3) ucxomgnas 06paboTKa ChIpbs, PepMeHTanus, OnoTpanchopma- OIIK-4 | U160mk-4
1Us, KOHeYHas 00paboTKa IeJIeBOr0 MPOIYKTa U90r1k-4

77 | B OMOTEXHOJOTHU MOHATHIO «OHO0OBEKT» COOTBETCTBYET CJIe-

Ayolee onpeaeieHue: W 1omk-1
1) opranusm, Ha KOTOPOM HCIIBITHIBalOT HOBbIe BAB OIIK-1 | U120mk-1
2) OpraHu3Mbl, BBI3BIBAIOIINE MUKPOOHYIO KOHTAMUHAIUIO TEX- W30mxk-1

HOJIOTHYECKOT'0 000PYIOBaHUS

3) pepMeHT, HCIIOJIb3YEMBIH I TeHHO-WH)KEHEPHBIX ITPOIIECCOB

4) opranusm, nponyuupyommii BAB 1) depMeHT, ncnoiabp3yemblit

B JIEUEOHBIX L[EJIAX U]3orik-4

OIIK-4 | U160rk-4

N90mk-4

78 | OTan4yuTeJbHBbIE 0CO0EHHOCTH MPOKAPHOTHYECKOM KIIETKH: N 1lomnk-1
1) maunebrit pazmep OIIK-1 NI20mx1

2) HaNM4ue sapa 17; W1 10 PN

3) Hanmuue CyOKIETOYHBIX OpPraHeII U3 0mx-4

4) MHOTOCTIOIHAS KJI€TOYHAsl CTeHKa OIIK-4 | U160mk-4

N19%0ork-4
79 | IpokapuoOTHI — 370 ... N1 omnk-1
1) xpynHbI€ IO pa3Mepy MHOTOKJIETOUHbIE CTPYKTYPBbI, HE CO- OINK-1 N120mnk-1

JiepKaliue oprates S

2) HeOonpue kiaeTku ¢ uroniaazmatudeckoit JIHK, xapaktepu-

3YIOIIMECS OTCYTCTBUEM OpraHell N3 0mk-2

3) HeOobIINE KIETKH, OKPYXEHHbIe pUrnaHoi kinetounoi creH- | OIIK-4 | U6omk-4

KOH, XapaKTEpU3YIOLIMECS OTCYTCTBUEM OPraHesul U HaJIM4ueM N90omk-4

JHK B nutoriazme

I'eHHast MHKEHEPHUS — ITO ...: W onk1

OIIK-1 | U120mk-1

1) meTon, OCHOBaHHBIN Ha BBIAEICHUN U KyJIbTUBUPOBAHUU TKA- U3 0mx-1

Hell U KJIETOK BBICIIMX OPraHU3MOB

2) usmenenue nepsuaHoi cTpykTypsl JIHK B KOHKpeTHOM yuacT- | oyyg-4 | AH3omk4

80 | ke, 4TO, B KOHEYHOM CUETE, MPUBOIUT K U3MEHEHHIO (PEHOTHTIA N160mxc.a
OHMOJIOrMYeCcKOro 00bEeKTa, UCIOJIB3YEMOr0 B OMOTEXHOJIOTHY e-

CKHUX Ipolieccax U30mk-4

3) MeTox co3/laHus peKOMOWHAHTHBIX Wiau ruopuaabix JTHK OIIK-4 | U160mk-s

NJ190rik-4

81 | llnazmuaa — 3710 ...

1) onpenenenHplii MTAMM KHIIEYHON MAJI0YKH, UCIIOIb3YEeMBbIil N 1onk-1
U OMOTEXHOJIOTMYECKUX LIEIIEN OIIK-1 | U120mk-1
2) xonbieobpasnas monekyiy JJHK - BHEXpOMOCOMHBIN I€eMEHT W3 0mxk-1
TeHEeTUYEeCKOi nH(pOopManuu

3) yuactok uenu PHK, Hecymuit unpopmanuio o CTpyKType reHa W/ 3o

T') BUPYC, Pa3MHOXAIOIIUKCS B IUTOIJIa3ME MUKPOOHOM KJIETKH OTIK-4 gﬁgom"‘

OTIK-4

4)JTHK B kierku 6akrepuit
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82 | OT6op TpaHCcHOPMHPOBAHHBIX KJIETOK, COEPKALINX PEKOM- U ok
ounnanTHyo JTHK (rudpuanyro niasmuay) npoBoasT: OTIK-1 | U120mk-1
1) TecTupoBaHNEM Ha PE3UCTEHTHOCTh K Pa3IMYHON TeMIepaType U3 0mKk-1
2) TECTHPOBAHNUEM Ha PE3UCTEHTHOCTD K OIPE/ICIICHHBIM aHTH-
OmoTuKam
3) MO CrIOCOOHOCTH OKPAIINBATHCS T€MATOKCHIMHOM N3 0rk-4
4) mo MOp(oJOrMIecKUM MPU3HAKAM 1) IO CKOPOCTH pocTa U OIIK-4 | W]160rmk-4
pa3sMHOKEHHS N190rk-4
83 | OTiIMYUTEIbHbIE 0CO0EHHOCTH IYKAPHOTHYECKO KIeTKH: N1 ok
1) 6onbioi pazmep OIlK-1 N20mx1
2) OTCYTCTBHE sifjpa DI RYNCHS!
3) purujHas Kj1eTo4yHas CTeHKa N3 0mk-4
4) oTCYTCTBUE CyOKIETOYHBIX OPraHesl OIIK-4 | U16ork-4
N190rk-4
84 | DykapHOTBI — 3TO ... N 1onk-1
1) kpymHbIE IO pa3Mepy MHOTOKJICTOYHBIC CTPYKTYPHI, COAEpXka- OIIK-1 | U120mk-1
I[1e opraHeibl U Xxpomocomuyro JJHK W3 0mk-1
2) HeOonpIue KieTku ¢ xpomocomHuoi JIHK, xapakrepusyroiu-
€csl OTCYTCTBUEM OpraHelul
3) HeOobIINE KIETKHU, OKPYKEHHbIE PUTHAHOMN KIETOUHOM CTEeH- W3 ork-4
KOH, XapaKTepU3YyIOUIMECS OTCYTCTBUEM OPraHesll U HaJIM4ueM OIK-4 | N]16ork-4
xpomocomHoi JIHK W04
4) nHebonbIMe KIETKH, OKPYKEHHbIE MeMOpaHoii u3 gochonu-
85 | Saccharomyces cerevisiae —
1) npokapuoTnueckuit ananor E.coli, ABISIOIIHIICS MOIENBIO ITIs U oni1
U3yUYEHUs KIETOK YeJIoBeKa OIK-1 | N 201
2) sykapuotnyeckuii ananor E.coli, sBistomumiics MoebIo IS W30k
U3y4YCHUs KIETOK YeOBeKa
N30mk-4
OIIK-4 | U60mk-4
NJ190rik-4
86 | Myrauuu — 370 ...:
1) MeTox, OCHOBaHHBIN Ha BHIACICHUN U KYJIbTUBUPOBAHUH TKA-
HEH U KJIETOK BBICIINX MHOT OKJIETOYHBIX OPTaHU3MOB U1 omc-1
2) usMmeHeHue nepuuHod cTpykTyphl JJHK B KkoHKpeTHOM ee | OIIK-1 | U T20mK-1
y4acTKe, 4YTO, B KOHEYHOM CueTe, MPUBOAUT K H3MEHEHHIO U3 0mK-1
(deHoTHIa  OMOJIOTMYECKOT0  OOBEKTa, HCIOJIBb3yeMOro B
OMOTEXHOJIOTHYECKUX MPOI[eccax
3) MeTon co3laHus peKOMOWHAHTHBIX nii TuOpuaabIx JJHK
W13 ork-4
OIIK-4 | U160mk-a

N19%0ormk-4
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87 | KierouHast MH)KeHepHUsl — 3TO ...: N1 omk-1
1) meTon, OCHOBaHHBIN Ha BBIJEICHUN U KYJIbTUBUPOBAHUU TKA- OIIK-1 | U120mk-1
HEH M KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPraHU3MOB W13 0mx-1
2) uzMeHeHue nepsuyHoi cTpykTypsl JJHK B koHKpeTHOM ee
y4acTKe, YTO, B KOHEYHOM CUeTe, IPUBOJIUT K U3MEHEHHIO PEHO-
TUIIA OMOJIOTHYECKOT0 00bEKTa, UCIIOJIB3YEMOI0 B OMOTEXHOJI0- W13 0mx-4
THYECKUX TpoIeccax OIIK-4 | U160mk-4
3) MeToA co3aaHusl peKOMOMHAHTHBIX WK rudpuanbix JJTHK N90mk-4
88 | IIpouecc U3roToBJEHHSI TeHHO-MHKEHEPHBIX MPeNnapaToB
BKJIIOYAeT:
1) xonupoBaHKE reHa YeI0BeKa, OTBETCTBEHHOTO 3a CHHTE3 HE00- U/ Lo
OIIK-1 | U120mnk1
XOAMMOT'0 MPOAYKTa B o
2) MOIM(UKALMIO TEHETHYECKOTO armapata 00JIbHOTO ISl YBEIH-
YyeHUs1 OMOCHHTE3a HEOOXOJUMBIX MTPOTYKTOB
3) BHeApeHne MUKPOOHOH KieTku ¢ pekomOunanTHoU JIHK B
OpraHu3M 4enoBeKa
4) KyJIbTUBUPOBAHHE U BbIICTICHHE MUKPOOHBIX KJIETOK C PEKOM- U3 ork-4
ounantHeiMH JJHK OIIK-4 | N160r1k-4
1) BHEJJPEHHU E YeTIOBEYECKOro reHa B IUIa3MHly MUKPOOHOH KJIeT- U90rik-4
KH
89 | Tpe6oBanus k BekTopam JHK:
1) oTcyTCcTBHE caiiTa pECTPUKIIMH, B KOTOPBIM OCYIIIECTBICHA W omca
BCTABKA OITK-1 | MI20mcs
2) 6oJIbIIION pazmep I3
3) BupocnenupuIHOCTh Ofik-1
4) HaM4YMe CeNEeKTUBHBIX TeHETUIECKUX MapKEPOB /IS UACHTH-
(UKauu PeIUITUEHTHBIX KIETOK, HECYIIIMX PEKOMOMHAHTHYIO
JTHK N/130mnk-4
OIIK-4 | U160mk-2
NJ190rik-4
90 | Cnioco0bI BBeIeHHSI KJIOHMPOBAHHBIX F'€HOB B COMAaTHYECKHE N1 omx-1
KJIETKH: OIIK-1 | U120mnk-1
1) MUKPOMHBEKITUN N3 0mk-1
2) C TOMOIIIBI0 XMMHYECKHUX PEareHTOB, N3MEHSIOIIUX MTPOHHUIIA-
eMocTh MeMOpaH N130mk-4
3) C MOMOIIIBIO JIMITOCOM, «TEHEH» IPUTPOITUTOB OTIK-4 | W]160mk-4
4) sKCTpakopHopasibHON 00pabOTKON XPOMOCOM OaKTepraIbHOU U901k
KJICTKH
91 | MpeumyuiecTBa GUOTEXHOJOTHYECKOTO IPOU3BOICTBA OPra-
HUYECKHUX NPOAYKTOB Nepel XHMHYECKUMH MeTO1aMH CHHT e- Ul o1
3a: OIIK-1 | U120mk-1
1) cuHTE3 11eeBOro MPOAYKTa B BUJIE CIIOXKHON CMECH U3 0mxk-1
2) Hecrieuu(pUIHOCTh
3) He3HAUUTETBHBIN BBIXO]I IIEJIEBOTO MPOTYKTa B0k
4) BO3MOXKHOCTb MOJIYYEHHS YUCTBIX H30MEPOB ONK-4 | U60mxa

N190nk-4
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92 | IlpupoaHbie CLIBOPOTKH BHOCAT B MUTATEIbHBIE CPE/IbI C Ie-
JBIO: U1omk-1
1) noanep>kaHusi OCMOTHYECKOTO AaBJICHUS B KIETKE OIIK-1 | U120mk-1
2) npeaoXpaHEeHUs KJIETOK OT MOBPEXICHUS N/ 30omk-1
3) yCHIIeHHsI SHEPreTUYECKUX ITPOI[ECCOB B KIIETKE
W13 ork-4
OIIK-4 V60mcs
NJ190rk-4
93 | Heanb cTepuiM3aluH TEXHOJOTHYECKOT0 BO3/IyXa: W o
1) pa3pyuieHue GakTepHalbHBIX CIIOP OITK-1 | U201
2) ctabunu3anus KaueCTBEHHOTO0 M KOJIMYECTBEHHOT'O COCTaBa B omes
3) obecniedeHme JpIXaHNUsT MUKPOOPTaHU3MOB-0M000HEKTOB
W13 orik-4
OIIK-4 | U160mk-4
N190mk-4
94 | Ilo xapakTepy KyJIbTHBHPOBAHMS NMPOIYLIEHTA ONOCHHTETH- N lonk-1
YeCcKHMil mpouecc noApasaejsaiT Ha: OIIK-1 | UJ20mx-1
1) nepuoanvecKui, OJIyEPHUOIUICCKUI, HENPEPHIBHBIN, OThEM- N3 0mxk-1
HO-JIOJIUBHOU
2) NOBEPXHOCTHBIN U IITyOUHHBIN U304
OIIK-4 | U160mk-4
N190ork-4
95 | Ha ckopocTh pa3MHOKeHUS] MUKPOOPraHU3MOB-0M000bEKTOB W1
B 00/1b1IEH CTeNeHH BJINSCT: Alonk
1) remnepaTypa KyabTypasIbHOM cpenbl OIK-1 1 MI2omes
N3 0mnk-1
2) CTeNeHb a’palluu CPebl
3) KOHIIEHTpaLUs JUMUTHPYIOIIEro cydcrparta
4) pH cpenbl
N3 ork-4
OIIK-4 | U160mk-4
N190rk-4
96 | Bropu4uHble META00JIUTHI CHHTE3HPYIOTCS (B 00JIbIIEM KOJIH- U ok
YecTBe): OTIK-1 | U120mxk-1
1) B nar-gase; U301
2) B (paze yCKOPEHHOTO POCTa; I3
3) B norapupmuyeckon dase; OIK-4 M3onka
. N60mk-4
4) B dhaze 3aMeIIICHHOT O POCTA; U0 .
97 | Ilepnoanyeckoe 106aBjieHHe CyOCTPAaTa NPHBOIMT: W 1omk-1
1) x yauHeHuto jar-gasbl OIIK-1 | U120mk-1
2) K yIJIMHEHUIO (Pa3bl OTMUPaHUS N3 0mxk-1
3) K yKopoueHHIo (ha3bl OTMUPAHUS N3 0r1x-4
4) X yIIIMHEHUIO DKCIIOHEHIIMATBHON (as3bl OIIK-4 | U160mk-4
N9ank-4
98 | eap cTepuIM3aAIMM MUTATEIBHBIX CPe: N1 omk-1
1) pa3pyuienue 0akTepHalbHBIX CIIOP OINK-1 N20mx-1

TxX11H
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2) ctabunu3anus KaueCTBEHHOr0 U KOJMYECTBEHHOT O COCTaBa N3 0mk-4
3) obecnieueHnEe TbIXaHUsI MUKPOOPTaHU3MOB-0M000HEKTOB OIIK-4 N60rK-4
99 | Cnoco0bl cTepuiin3anuu GuIbTPOB, IPUMEHSIEMBIX /LIS N1 onk-1
OYHCTKHU TE€XHOJOTHYECKOr0 BO31yXa: OIIK-1 | M/120mk-1
1) narpeBanue N3 armes
2) 00paboTKa TOPSYNM MTapoOM N130mnk-4
3) paguanus B MaJbIX J103aX OIIK-4 | U60rk-4
N190ork-4
100 | MMuTaTesibHBIE CPEABI CTEPHIUYIOT: U 1omnk1
1) HaceleHHBIM TAPOM OIIK-1 | U20mk-1
2) obmy4ueHreM U Bork1
3) paguanueli B MaJabIX 103aX
4; E6§a6gTK0171 aHTI/ICCHl;I/IKaMI/I MA3onk-4
OIIK-4 | U160mk-4
N90omk-4
5.3.2.2. Bonpocsl AJil YCTHOTO 01poca
Ne Copep:xanue Kowmme- HJIK
TEHIHS
U1 omx-1
OIIK-1 N120mnk-1
1 | TpeboBaHus K MUTATEILHOMN Cpele UNETS
N1 30mk-4
OIIK-4 N 160r1K-4
/1904
W1 onk-1
OIIK-1 N120mk-1
2 MounekynspHass OHOJIOTHS KaK OCHOBA N1 30mk-1
TEHHON MHKEHEPUU W3 0rmx-4
OIIK-4 N 160mK-4
N 90mk-4
WI1onk-1
OIIK-1 N120mk-1
3 Ocob I/IH3OHK-1
COOEGHHOCTH TPaHCKPHIIIUHU Y DYKapHOT
W13 onk-4
OIIK-4 N 160r1K-4
N190rk-4
W1 onk-1
OIIK-1 WN120mk-1
4 HUcnonp3oBanue  MeTOHOB In VItro B N3 0mk-1
CEJILCKOXO03SMCTBEHHON OMOTEXHOJIOIHH. N3 0rmx-4
OIIK-4 N 160mK-4
N 190mx-4
U1 omk-1
OIIK-1 N120mnk-1
5 Jloka3aTeabCTBO TOTUHOTEHTHOCTH OT- W3 0mxk-1
JIETBHBIX U30JIMPOBAHHBIX KJIETOK. N3 0rik-4
OIIK-4 N 160mK-4
NJ190rmk-4
6 | TpeboBanus,  mpenbsBIsIEMble  TpU OIIK-1 N1 onx-1




Crpannua 36 u3 46

poBeIeHuH paboT in Vvitro.

N20mk-1
N3 0mk-1

OIIK-4

N/130mk-4
N 160mk-4
N /190rmk-4

TpeboBanus k 000pyIOBaHHIO JlAOOpa-
TOpUN 1O OMOTEXHOJIOTUH PaCTEHUHN

OIIK-1

NTonk-1
N 201mk-1
N3 0mk-1

OIIK-4

N/130rk-4
N 160rK-4
N/190rmk-4

"Crapas 1 HOBast" OMOTEXHOJIOTHSI.

OIIK-1

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

OIIK-4

N3 0rmk-4
N/160mKk-4
W190r11k-4

buorexHonorus n 001acTH ee MpPUMEHe-
HUA.

OIIK-1

N1 omx-1
N20mk-1
N30rmk-1

OIIK-4

W13 0mk-4
N160rKk-4
N/190mk-4

10

CenbCKOX035i CTBEHHAA OMOTEXHOJIOTUS

OIIK-1

N1 omk-1
N20rmk-1
N3 0rk-1

OIIK-4

W13 0mKk-4
N 160rk-4
N /190rmk-4

11

KynbpTypa KJI€TOUHBIX CyCIIEH3Hil.

OIIK-1

N1 omk-1
N20mx-1
N3 0mk-1

OIIK-4

W13 onk-4
NJ160rk-4
N190rmk-4

12

@®UTOrOpMOHBI B TEXHOJIOTUH 1n Vitro.

OIIK-1

N1 omk-1
N20mxk-1
N3 0mx-1

OIIK-4

N3 0rmk-4
NJ160rk-4
W190r1Kk-4

13

TOTUNOTEHTHOCTh PACTUTENBHON KIIETKU
KaK OCHOBa METO/Ia KyJIbTHBUPOBAHUS in
vitro.

OIIK-1

U1 omx-1
N20mk-1
N30rmk-1

OIIK-4

N/ 30mk-4
N/160r1k-4
N/190rmk-4

14

Pereneparius pacTeHH B TEXHOJIOTHH iN
Vitro

OIIK-1

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

OIIK-4

N/130mk-4
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N/60rk-4
N /190rmk-4

15

Opranuzanus paboT MO BbIPALIUBAHUIO
pacTeHuii in vitro.

OIIK-1

N1 omk-1
N20mxk-1
N3 0mk-1

OIIK-4

N/130rk-4
N /160r1k-4
W /190rk-4

16

MeTobl CTEPHITU3AIIMH TTPU TIPOBEACHUN
pabor in vitro

OIIK-1

N1 omk-1
N20mxk-1
N 30rmk-1

OIIK-4

W/ 30mk-4
N/160rk-4
N/190mKk-4

17

OcobeHHOCTH pereHepaly pacTeHUd B
KyJIbTYpE 1n Vitro.

OIIK-1

N1 omx-1
N20mxk-1
N3 0mk-1

OIIK-4

/13 0mk-4
N/160rK-4
W190r11k-4

18

Coznanne pexkomOuHaHTHRIX JIHK w1
"6uOmMoTeK" TEHOB.

OIIK-1

N1 omk-1
N20mk-1
N 30mk-1

OIIK-4

W13 0mKk-4
N/160mKk-4
N /190rmk-4

19

Mertonsb! in vitro 1Jsi 0310pOBJICHHS pac-
TEHUU.

OIIK-1

N1 omk-1
N20rmk-1
N3 0mk-1

OIIK-4

N/ 30ork-4
N 160rK-4
W190r11k-4

20

Co3naHue TpaHCI €HHBIX paCTEeHUM.

OIIK-1

N1 omnk-1
N20mxk-1
N3 0mk-1

OIIK-4

N/130mk-4
NJ160rk-4
N90mk-4

21

[TpoGaemMbl UCTIOTB30BAHUS TPAHCT EHHBIX
pacTeHuil.

OIIK-1

N1 omx-1
U201
N30rmk-1

OIIK-4

N1 30omk-4
N/160rk-4
N190rmk-4

22

BekTopsl B TEHHON MHXKEHEPUU

OIIK-1

N1 omk-1
N20rmk-1
N 30mk-1

OIIK-4

W13 0mKk-4
W/160rk-4
N /190rmk-4

23

MexaHu3M 00paTHON TPaHCKpPUIILIUU

OIIK-1

N1 omk1
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N20mk-1
N3 0mk-1

OIIK-4

N/130mk-4
N 160mk-4
N /190rmk-4

24

Tpancdopmarus y pacTeHuit

OIIK-1

NTonk-1
N 201mk-1
N3 0mk-1

OIIK-4

N/130rk-4
N 160rK-4
N/190rmk-4

25

DKcrnpeccusi TeHOB.

OIIK-1

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

OIIK-4

N3 0rmk-4
N/160mKk-4
W190r11k-4

26

Brigenenue u KJIOHUPOBAHHUC I'CHOB.

OIIK-1

N1 omx-1
N20mk-1
N30rmk-1

OIIK-4

W13 0mk-4
N160rKk-4
N/190mk-4

27

Perenepanus pacteHuii U3 MepucTeEM.

OIIK-1

N1 omk-1
N20rmk-1
N3 0rk-1

OIIK-4

W13 0mKk-4
N 160rk-4
N /190rmk-4

28

WHayknust CTONOHO- U KIyOHeoOpa3oBa-
HUs y Kaprodes in vitro.

OIIK-1

N1 omk-1
N20mx-1
N3 0mk-1

OIIK-4

W13 onk-4
NJ160rk-4
N190rmk-4

29

OCHOBHBIE 3Tallbl TEXHOJIOTUU O370POB-
JIEHHOTO KapTodens

OIIK-1

N1 omk-1
U201
N3 0mx-1

OIIK-4

N3 0rmk-4
NJ160rk-4
W190r1Kk-4

30

CocTaB OCHOBHBIX ITMTATEIBLHBIX cpen.

OIIK-1

U1 omx-1
N20mk-1
N30rmk-1

OIIK-4

N/ 30mk-4
N/160r1k-4
N/190rmk-4

31

YCKOpEeHHOE Pa3MHOXKEHUE O30pPOBIICH-
HOTO KapTodes.

OIIK-1

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

OIIK-4

N/130mk-4
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N/60rk-4
N /190rmk-4

32

«3eeHasy OMOTEHOJIOTHS

OIIK-1

N1 omk-1
N20mxk-1
N3 0mk-1

OIIK-4

N/130rk-4
N /160r1k-4
W /190rk-4

33

[TpuroToBIeHNE MATOUYHBIX PACTBOPOB 110
Mypacure-Ckyry.

OIIK-1

N1 omk-1
N20mxk-1
N 30rmk-1

OIIK-4

W/ 30mk-4
N/160mK-4
N90rmk-4

34

[lonyuenne MuKpOKIYyOHEH KapToderns
In VItro ¥ UX HCIOJB30BAHUE B BJIMTHOM
CEMEHOBOJICTBE.

OIIK-1

N1 omx-1
N20mxk-1
N3 0mk-1

OIIK-4

N30rk-4
N/160rK-4
N19ormk-4

35

TexHHKa BBIWICHEHUs BEPXYLICYHOH Me-
pUcTeMBbI KapTodes.

OIIK-1

N1 omk-1
N20mk-1
N 30mk-1

OIIK-4

W13 0mKk-4
N/160mKk-4
N /190rmk-4

36

MukpodepeHKOBaHUE paCTEHUN KapTo-
des.

OIIK-1

N1 omk-1
N20rmk-1
N3 0mk-1

OIIK-4

N/ 30ork-4
N 160rK-4
N /190rmk-4

37

CxeMbl TIPOHM3BOACTBA 03IOPOBICHHOTO
KapTodes.

OIIK-1

N1 omnk-1
N20mxk-1
N3 0mk-1

OIIK-4

N30rmk-4
NJ160rk-4
N90mk-4

38

Crepuim3anus Mpy MPOBEACHUH padboT in
vitro.

OIIK-1

N1 omx-1
U201
N30rmk-1

OIIK-4

N1 30omk-4
N/160rk-4
19014

39

Oco0EHHOCTH TIPUTOTOBJICHUS MTUTATEN b-
HBIX CPE/I.

OIIK-1

N1 omk-1
N20rmk-1
N 30mk-1

OIIK-4

N/ 30mk-4
W/160rk-4
N /190rmk-4

40

MuKpodepeHKOBaHUE y paCTEHUN

OIIK-1

N1 omk1
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N20mk-1
N3 0mk-1

OIIK-4

W13 0rK-4
N 160mk-4
N /190rk-4

5.3.2.3. 3ajgauu 1Jisi IPOBEPKU YMEHHil M HABBIKOB (HE PETYCMOTPEHBI.)

5.3.2.4. [lepeuenn TeM pedeparoB, KOHTPOJIBHBIX, pACUeTHO-TPadpuUIecKkux padboT

(He mpeaycMoTpeHbI)

5.3.2.5. Bonipochl AJ151 KOHTPOJIbHOM (pacyeTHO-rpadguyeckoii) padoThl

(He mpexycMoOTpeHBI).

5.4. CucremMa OLIeHUBAHUSA TOCTHKEHUA KOMIIETEeHIIMH

5.4.1. OneHka J0CTHKEeHHUSI KOMIIETEHIIUHA B X0/€ HpOMe)KyTO‘IHOﬁ arreCcTalmu

OIIK-1 - cioco0en pemiaTs THUNOBBbIE 3aJa4U NPOPeCcCHOHAILHON AesiTeILHOCTH Ha OcC-
HOBE 3HAHUHM OCHOBHBIX 3aKOHOB MATeMATH4YE€CKHX, €CTECTBEHHOHAY4YHbIX M 00mIe-
npodgecCHOHANIBHBIX JMCUMIUIMH ¢  NPHMEHeHHeM  HH(OPMaLMOHHO-KOMMYHHKA-
IHMOHHBIX TEXHOJIOTHH.

WNunukatops! noctmxkenus komnerennun OITK-1

Kon

Conepxanue

Howmepa Borpocos
K 3a4€eTy

UTonk-1

3HaeT OCHOBHBIE 3aKOHBI MaTEMAaTHYCCKHUX, €CCTCCTBC-
HOHAaY4YHBbIX H O6H.I€Hp0(beCCI/IOHaJIBHLIX AU CHUIIINH,
HCO6XOI[I/IMI>IX A PCIICHUS THUIIOBBIX 3aaa4 B o0ua-
CTH arpOHOMUH

1-20

N20rmk-1

YMeeT ucnosb3yer 3HaHUS OCHOBHBIX 3aKOHOB Mate-
MATUYECKUX M ECTECTBEHHBIX HAYK IS PEIICHUS
CTaH/JAPTHBIX 3a7a4 MPOPECCHOHAIBHON JIESITEIIbHO-
CTH

1-20

N30mk-1

Pemaer tunossie 3a1aun MpodecCHOHATBHON AesTeNb-
HOCTHM Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX U E€CTECTBEHHBIX HAayK C NPUMEHEHHEM HH-
(hopMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

1-20

OIIK-4 — cnoco6eH peajin30BbIBATH COBPeMEHHbIE TEXHOJOTHMU U 000CHOBBIBATH
X IPUMEHEeHNe B IPO(ecCHOHATILHOM JeATEJbHOCTH

WNunukatops! goctmkenust komnereruu OIK-4

3HaeT COBPEMEHHbIE TEXHOJIOIMH B IMPO(ecCHoHab-
HOW J1eATENbHOCTH, 3HAET TEXHOJIOTMU BO3/EJIbIBAHUS

N/130mk-4 . 1-20
CEIbCKOXO35ICTBEHHBIX KYJbTYp B OTKPBITOM U 3a-
KPBITOM TPYHTE

W6011K.2 Ymeer 06f)CHOBLIBaTB NPAMEHEHAE  COBDEMEHHBIX 1-20
TEXHOJIOTHI B TPO(eCCHOHAIBHON e TeNhbHOCTH

WT91k.2 Peanusyer coBpeMeHHBIC TEXHOJIOTUU B Mpodeccuo- 1-20

HaJILHOHM JesITeIIbHOCTU

5.4.2. OneHka 10CTHKeHHSI KOMIIETEHIIUHA B X0/€ TEKYLIEro KOHTPOJIsA
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OIIK-1 - cioco0en pemiaTp THUNOBbIE 3aJ1a4H NPO(eCCHOHAJBHONH JesiTeJLHOCTH HAa OcC-

HOBEe 3HAHHUH OCHOBHBIX
npo(ecCHOHANBHBIX JUCHUIUIUH ¢

NPUMCHCHUEM

OHHBIX T€XHOJIOTHIi.

3aKOHOB MATEeMaTH4YeCKHX, €CTECTBEHHOHAYYHBIX U 00Iue-
HH(POPMALMOHHO-KOMMYHHUKAIIH-

WNunukatops! noctmxkenus komnerennun OITK-1

Kon

CogepxaHue

Howmepa BonpocoB
K 3a4ETy

N1 omk-1

3HaeT OCHOBHBIC 3aKOHEI MaAaTEMATUYCCKUX, €CTCCTBC-
HOHAY4YHBIX H 06menpo¢>eccn0HanLme JUCIUIIIINH,
H606XOI[I/IMI>IX JJId pCUICHHA TUIIOBBIX 3aJlad B o0ua-
CTH arpOHOMUU

1-40

N20mx-1

YMeer ucnonb3yer 3HaHUS OCHOBHBIX 3aKOHOB MaTe-
MAaTUYECKUX M ECTECTBEHHBIX HAayK I pELICHUS
CTAHJAPTHBIX 3aJa4 Npo(ecCHOHAIBHON J1esATEeNbHO-
CTH

1-40

N30mk-1

Pemaer tunossie 3aauu NpoeccUOHAIbHON ACSITENb-
HOCTH Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX U €CTECTBEHHBIX HAyK C IPUMEHEHUEM WH-
(OopMaLIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT Uil

1-40

OIIK-4 — cnoco6eH peajin30BbIBATH COBPeMEHHbIE TEXHOJIOTMU U 000CHOBBIBATH HX NIPUM e-
HeHHe B NPo(deccHoHATIBLHOM 1eATeJIbHOCTH

Nupukaropel noctuxkenns komnereHuu OITK-4

3HaeT COBPEMEHHbIE TEXHOJIOIMH B IMPO(ecCHoHalb-
HOM JIeATENbHOCTH, 3HAeT TEXHOJOIMH BO3JICJIbIBAHUS

N130mk-2 . 1-40
CENIbCKOXO3SIICTBEHHBIX KYJIbTYpP B OTKPHITOM U 3a-
KPBITOM I'PYHTE

WT6011K.2 YMmeet 06f)CHOBI>IBaTB NpAMEHEHAE  COBDEMEHHBIX 1-40
TEXHOJIOTH B TPO(ECCHOHAIBHON NesSTeIbHOCTH

9014 Peanusyer coBpeMeHHBbIE TEXHOJIOTHH B Tpodeccuo- 1-40

HaJIbHOHN AeATEIbHOCTHU

6. YuedHO-MeTOAUYeCKOEe U HHPOPMALIMOHHOE o0ecneuyeHne TUCIUNINHBI

6.1. Pekomenayemasi Jiureparypa

Bn eOHOM
Ne bubnmorpaduyeckoe onvcanue Tun uzganus Ay
JUTEPATYPHI
I'emetuka. Ilox pen. A.A. XKydenko, M.: KomocC,2004,
1 A pe yd VYuebHoe OcHoBHAas
480 c.
CenbCKOX035CTBEHHAS! OMOTEXHONOTHUSL : YYEOHUK JJIst
CTYJEHTOB BY30B, OOYyYarOUIMXCs MO C.-X., €CTECTBEHHO-
Hay4y. W €. CIOENUAIbLHOCTAM M MAarucTEpPCKHUM HpoO-
2 v A H P P VYyebHoe OcHoBHAas
rpammam / B. C. llleBenyxa [u ap.] ; mox pea. B. C. Ille-
Benyxu .— W3a. 2-e, mepepad. u gon. — M. : Beici
kK., 2003 .
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2. Ky3neror B. B. MosnekynsipHO-TeHETUUECKHE U OHUO-
XUMHUYECKHE METOIbl B COBPEMEHHOW OMOJIOTUU pacTe-
Huii [DnekTpoHHbI pecypce] / mox pen. Bin.B. Kysueno-
Ba, B.B. Ky3nenosa, I'.A. PomanoBa. — 2-e¢ u3zg. (911.).
— DnekTpoH.TekcToBble naH. (1 ¢aiin pdf : 498 c.). —
M. : BUHOM. Jlabopatopus 3Hanuit, 2015. — (Mero-
IIBI B OuoJIorun). ISBN 978-5-9963-2659
https://www.rfbr.ru/rffi/ru/books/o 1781847#1

Metoauueckoe

JlonmonHUTEIRHAS

Kusmko H.B. OCHOBBI ceTbCKOXO03HCTBEHHON OHOTEX-
HOJIOTHH: y4e0.1mocobue 1l CTYJICHTOB OYHOW W 3204-
HOM ¢opM OoOydeHUss HaMpaBICHUH TMOJATOTOBKH
110400.62 Arponomus, 110900.62 TexHomorus npous-
BOJACTBA U IEpPepabOTKU CEIbCKOXO35HCTBEHHON Ipo-
OyKIuu [DIeKTPOHHBIN pecypc]| : yuebHoe mocodue. —
DnekTpoH.laH. — Yccypuiick : Ilpumopckas ['CXA
(ITpumopckas rocynapcTBeHHAs CEIbCKOX03sCTBEHHAS
akagemus), 2014. — 111 c. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll id=70633

Metoauueckoe

JomnomuurensHas

[lenkynoB, Cepreit HukomnaeBuu.l'eHeTnueckass MHKe-
HepHst

: yueOHOe rmocodue aJisi CTYJEHTOB By30B, 00y4YaroluX-
csi mo HampapjeHuto "buosorus" u crenuagbHOCTIM
"buorexnonorusa", "buoxumus", "I'eneruka", "Mukpo-
o6uonorus"/ C. H. llleakyHoB : ydyeOHOEe mocobue s
CTYJIIGHTOB BY30B, OOYYarOIIMXCS IO HAaMpPaBICHUIO
"buonorus" wm coemuanbHOCTIM "buorexHomorms",
"buoxumusa", "I'enetuka", "Muxpodbuonorus" / C. H.
lenkyHoB .— 3-¢ u3A., ucnp. u gon. — HoBocuOupcek :
Cub6. yauB. us3n-so, 2008 .— 514 c.

Metoauueckoe

JlononuurensHast

ArpapHas Hayka

ITepuonnueckoe

~

BectHuK poccuiickol CenbCKOX03SMCTBEHHON HAYKU

[Tepuonnueckoe

Hoctmxenusa Hayku U Texuuku AIIK

[Tepuonnueckoe

buorexnonorust [DnekTpoHHbI pecypc] : Teopetuue-
CKUH M HAyYHO-TIPAKTHUYECKHI XypHal.— ODJEKTPOH-
HbIM KypHa1 .— Mocksa : HUL, 2020 .— 3aruasue c
TUTYJILHOTO 3KpaHa .— DJIEKTPOHHAs BEPCUS I1€Y4aTHON
nyonukanun .— CBOOOIHBIN qocTyn U3 cet HTepHeT
— http://www.genetika.ru/journal/

[lepnognueckoe

10

OCHOBBI OMOTEXHOJOTMH: METOAMYECKUE YKa3aHUs I10
OpraHu3allH CaMOCTOSATEIbHON PaboOThl 00yJarOIIIXCs
o HanpasieHuro 35.03.04 "Arponomus" npoduss Ar-
poHoMust / BOpOHEXCKHI TOCYIapCTBEHHBINH arpapHbId
yHuBepcuteT ; [coct. I'. I'. 'oneBa]— Boponex : Bopo-
HEXCKHM TOCYJapCTBEHHBIN arpapHblii YHHBEPCHUTET,

2020

11

Pocculickas ceslbCKOX0351MICTBEHHAs HayKa

[lepuoguueckoe

12

Cenexius, CEMEHOBOJICTBO M T€HETHUKA

Ilepnoguueckoe

13

CenbCKOX0351CTBEHHAS OMOI0rUs

Ilepnoguueckoe



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 UHTEpHET

6.2.1. DyieKTpOHHBIE OMOJIMOTEYHbIE CUCTEMbI

Ne HasBanue Pa3memenue
1. | OBC «JIaub» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | DBC «HarmmonanpHslii 1upposoit pecypc «PYKOHT» | http://rucont.ru/
4. | Hayunas snekrponnas oubmmoreka ELIBRARY.RU | www.elibrary.ru
5. | HarmonanbHast anexktponHas ounbmuoreka (HOB) http://H36.pd/
6. | Dnexrponnbie nHMOpMaloHHbIe pecypcsl PI'BHY http://www.cnshb.ru/terminal/
[MHCXBb (TepMHHaN yaaJIeHHOIO 10CTyIa)
7. | CnpaBounas npaBoBas cuctema Koncynprantllmoc B UnTpacetu
8. | CrpaBounas [IpaBoBas Cucrema Koncynsrantllmoc | B MHTpacetn
(menoBble Oymaru, crieliuajJbHbIN BBITYCK)
9. | DaexTpoHHBIN NepuoIuYecKuid cripaBoYHKK «Cucre- | B MHTpacetn
Ma-I'apanT»
10. | [TomutemaTtnueckas pedepaTuBHO- B Nutpacetn
oubmmorpaduueckast 1 HaykoMerpudeckas (O6uomo-
MeTpudeckas) 60aza nanHbsix Web of Science kommna-
nuu Clarivate Analytics (Scientific) LLC (/] Web of
Science)
11. | TlonutemaTtnueckas pedepatuBHas U HaykoMmerpuue- | B MUHTpacetu
ckas 06a3a maHHbIX n3natenbcTBa Elsevier Scopus
12. | FOPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | DnextponHas 6ubmroreka BI'AY http://library.vsau.ru/
MexnyHaponHas 6a3a TaHHBIX Ha caiite LleHTpasb-
15. | HOWM HayYHOU CEJIbCKOXO3SICTBEHHON OMOIHOTEKH http://www.cnshb.ru/f t jour.shtm
PACXH
6.2.2. IlpodeccuonanibHble 0a3bl JAHHBIX U HHPOPMALMOHHbIE CUCTEMbI
Ne HasBanwue Anpec nocrymna
1 Enunas MexBenoMcTBeHHas MH(POPMALUOHHO— https://fedstat.ru/

CTaTH-CTHYCCKasa CUCTEMa

ba3a maHHbIX Mokas3aTeseil MyHUIMIaIbHBIX 00- | http://www.

2 . .
pa3oBaHUI gks.ru/free_doc/new_site/bd_munst/munst.htm
baza manueix DAOCTAT http://www.fao.org/faostat/ru/

[TopTan oTKphITHIX JaHHBIX PO

https://data.gov.ru/

[Toptan rocyaapCTBEHHBIX yCIyT

https://www.gosuslugi.ru/

[op 2N N &2 BN I~ N I OV )

Enmunas nndopmanronHas cucrema B cdepe 3a-
KYIIOK

http://zakupki.gov.ru

OnextpoHHbI cepcBuc "IIpo3paunblii OuzHec"

https://pb.nalog.ru

I'AC P® "lIpaBocynue"

https://sudrf.ru/

CnpaBouHas mpaBoBas cucrema ['apanat

http://mww.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

CrnpaBouHas npaBoBasi cucrema KoHCybTaHT
ITimoc

http://ivo.garant.ru

11

[Tpodeccuonanpabie cripaBoyHbie cucTeMbl «Ko-
JIEKC»

https://Texskcnepr.cait/sistema-kodeks

12

Pocpeectp: [1yOmrunas kamacTpoBast KapTa

https://pkk5.rosreestr.ru/

13

®denepanbHast TOCYJapCTBEHHAs CHCTEMa TeppU-

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

TOPUAJIbHOI'O IIJTAHUPOBAHHW A

14 | CTPOMKoucynbTanT

http://mww.stroykonsultant.ru/

15

Ma.

ArpapHast poccuiicKast THPOpPMAaIMOHHAs CHCTe-

http://www.aris.ru/

16

CTBCHHBIM HaYKaM U TCXHOJIOI' MM

WudopmarorHas cucrema o CelrbCKOX035i-

http://agris.fao.org/

6.2.3. CaiiTbl 1 nHGOpPMAIHOHHBIE MOPTAJBI

1. | BceI'OCTH http://vsegost.com/

2. | Poccuiickoe x03siicTBO. CellbX03TEXHUKA. http://rushoz.ru/selhoztehnika/

3. | ArpoHoMHYeCKU# TopTall-caiiT o cenibekoMm | http://agronomiy.ru/
xo3sucTee Poccnu

4. | ArpOHOMHYECKHUI MOPTAI «ATPOHOM. http://www.agronom.info/
Wndo»

5. | OdunuanbHbii caiiT MUHHCTEPCTBA http://www.mnr.gov.ru
IIPUPOAHBIX PECYPCOB U 3KOJIOrUU PP

6. | Odpunmaneusiii caiit denepanbHoii ciryx0b1 | http://www.control.mnr.gov.ru
110 Ha/130py B chepe Iprupoa0NOab30BAHUS

7. | basza maHHBIX JUIA cOOpa U MPEACTABICHUS http://cnshb.ru/aw/russian
HHGOPMAIIUH 110 CETBCKOX035i CTBEHHBIM
YUPEXKIEHUSAM U HAYIHBIM YUPESIKICHUAM
arpapHoro npoguis

8. | Poccwmiickuii pernoHanbHbIi 3koaornyeckuii | http://www.rusrec.ru

ueHTp. Marepuabsl 0 U3BMEHEHHIO KJIMMaTa
1 3HEProd P HEeKTUBHOCTH

7. MaTepuajibHO-TeXHUYeCKOe U MPOrpaMMHoe obecniedyeHue TUCIUNIMHBI

7.1. IlomenmieHus AJisl BeAeHUA 06pasoBaTe.111>H0r0 nmpomecca u oﬁopyL[OBa}me

HaumenoBanue nmomemeHuii i MpoOBeACHUS BCEX BUAOB yueO-
HOU JeSITeNIBHOCTH, TIPEIYCMOTPEHHOH y4eOHBIM IJIAHOM, B TOM
qHCiIe MOMELIEHUS JUIl CaMOCTOSATENIBHOW paboThl, ¢ yKa3aHUEM
MePEeYHsI OCHOBHOI'O 000PYAOBaHMs, y4eOHO-HATIISTHBIX TTOCOOMI
U UCII0JIb3yEMOr0 IPOrpaMMHOI0 00eceueHNs

Anpec(MecTOnoJIoKeHHE) IoMe-
IIEHUH JUIA TIPOBEIECHNS BCEX BU-
OB y4eOHOH  JesATeIbHOCTH,
peyCMOTPEHHON y4eOHBIM
mmaHoM( B Ciydae peamu3aiiu
00pa3oBaTeNbHON MPOrpaMMbI B
cereBoil (opMe JOMOITHHUTEIEHO
yKa3bIBaeTCsl HAUMEHOBaHUE Op-
TFaHU3alMU, ¢ KOTOPOU 3aKIHOYEH
JIOTOBOP)

Y4eOHast ayquTOpHsl Ui MPOBEIACHUS 3aHATUI JEKLIHOHHO-
ro TUMA: KOMIUIGKT yuyeOHOH MeOenu, JeMOHCTpaIllMOHHOEe 000-
pydoBaHHEe M y4yeOHO-HArJsgHbIE I1OCOOHUS, MPE3CHTALMOHHOE
00opyIoBaHHE, MCIIOIb3yeMOe MporpaMMHoe obecrieueHue: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer

394087, BopoHexkckast 00J1acTh,
r. Boponex, yn. Muuypuna, 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/
http://cnshb.ru/aw/russian
http://www.rusrec.ru/
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Classic, Sumexc Bbpaysep/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

JlaGoparopus, yaeOHas ayTUTOPHUS IS TEKYIIETO KOHTPOJIS
U TPOMEXKYTOYHOH aTTECTAIIMH, TPYMIIOBBIX 3aHITHHA: KOMILIEKT
ydeOHoM MeOer, JeMOHCTPAIlMOHHOE 000pyA0BaHNE U y4eOHO-
HarJsAHBIE TTOCOOMS: Pa3IaTOYHBI MaTepual Ui ONpeaeIeHHs
BUJIOB M PA3HOBUIHOCTECH TIICHUIIbI, OBCA, SUYMEHS, MOJBHIOB
KyKYpy3bl, TaOIMUHBIA MaTepual, yamku [lerpu, ¢pumbTpoBais-
Hasi Oymara, paszJM4HbIe COpTa C.-X. KYJNbTYp, pa30OpHbIe JOCKH,
IITaTe N, BEChI, JTMHEHKH, CHOIMOBOM MaTepuall JUIS arnpoOariuu
C.-X. KYJBTYp, MHKPOCKOIBI, BECHI, BIaromep, IuadaHOCKOII,
CUETYHK CEMSIH,KOMIBIOTEPHASI TEXHHKA C BO3MOXKHOCTHIO MO/I-
KioueHus K cetu "MHrepHer" n obecreueHreM 0CTYIa B AJIEK-
TPOHHYIO HWH(OPMAIIMOHHO-00Pa30BaTEeNLHYIO0 Cpely, JEMOH-
CTpaiOHHOE 000pyIOBaHKE M y4eOHO-HArJIsJHbIE TTOCOOus, nc-
nonbp3yeMoe mporpamMmmHoe obecriedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIuagexc
bpayzep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

VY4eOHas ay M TOpHS TS IPOBENCHUS TEKYIIEr0 KOHTPOJIS U
MIPOMEXYTOYHOH aTTeCTalluK, HHUBUTYaIbHBIX M IPYIITOBBIX
KOHCYJIbTAII: KOMIUIEKT Y4eOHOH MeOeIH, KOMITbIOTepHAS
TEeXHHMKa C BO3MOKHOCTBIO MToAKMoYeHus K ceti "MHTteprer" n
o0ecriedeHrueM JOCTYIa B JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey, IEMOHCTPAIMOHHOE 000PYAOBAHHE U
y4eOHO-HATIISTHBIE TOCOOMSI, HCIIONBh3YeMOe IporpaMMHoe odec-
neuenue.. MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SAunexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[Tomemenue s XpaHeHUS W NPO(UIAKTHIECKOTO 00CTy-
KHUBaHUsI y4eOHOro 00OpyIoBaHuUs: MeOeNb IJIsl XpaHEHUsI U 00-
CIY’)KMBaHHsI y4eOHOTO OOOPYIOBaHHMS, CIICIUATM3HPOBAHHOES
000pyI0BaHHE /I PEMOHTA KOMITBIOTEPOB

[Tomelenue njis XpaHEHHS W MPOQPHUIAKTHIESCKOrO 00Cy-
XKHUBaHUSI y1eOHOro 00OpyJOBaHUS: KOMIUIEKT MeOesH, KOMIIbIO-
TepHasi TEXHUKA C BO3MOKHOCTBIO MOJIKIIIOUeHHs K ceTu "MHTep-
HeT" 1 00ecreueHreM JJOCTYTIa B AIEKTPOHHYIO WH()OPMAaITMOHHO-
00pa30BaTeNbHYIO Cpely, UCIOJIb3yeMoe MPOrpaMMHOe odecre-
geane MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, fAunekc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, meOenb ays XpaHeHust u 00-
CIIy>)KUBaHHs yu4eOHOro 000pYyHOBaHHS, JEMOHCTPAIHOHHOE 000-
pyJOBaHUE U Y4eOHO-HATIISIHbIE TTOCOOUS

[Tomemenne Uit CaMOCTOSITENBHOM pabOTBI:  KOMILIEKT
yueOHOW MeOenr, KOMITbIOTEpPHAsST TEXHU-Ka C BO3MOXKHOCTBIO
nonkitoueHust k cetd "HMHTepHer" M obecrieueHneM JOCTyNa B
ANIEKTPOHHYIO HWH(OP-MallMOHHO-00pa30BaTebHYIO Cpeay, HC-
nonp3yeMoe Tporpammaoe obecrnieuerne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Suaekc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, BopoHexkckast 0071acTh,
r. Bopornex, yn. Mwuuaypuna, 1
a.268

394087, BopoHexkckast 00JacTs,
r. Boponex, yn. MwuuypuHa, 1
a.269

394087, BopoHesxkckast 00J1aCTh,
r. Boponex, yn. Mwuuypuna, 1,
a.l17,118

394087, BopoHesxkckast 00J1aCTh,
r. Boponex, yi1. Mwuuypuna, 1,
a.269

394087, BopoHexkckast 0071acTh,
r. Boponex, yi1. Mwuuypuna, 1,
a232a

7.2. IlporpammHoe o0ecnieyeHue
7.2.1. IlporpaMmMHoOe oOecnieyeHHne 001ero HA3HAYEHH S
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Ne Ha3Banue Pa3memenue
1 |Onepanmonnsie cucteMbl MS Windows / Linux I1K B sioxanbHO# cetn BTAY
5 [TakeTsI O(-I)I/ICHLIX npuitoxennit Office MS Windows ITK B soKatbHoi cet BEAY
/ OpenOffice
3 HporpaMMm st mpocmoTtpa (aiinoB Adobe Reader / MK B nokatLHoil cetr BLAY
DjVu Reader
4 bpaysepst SAunexc bpaysep / Mozilla Firefox / Inter- MK B nokatLHoil cetr BLAY
net Explorer
5 |AntuBupycHas nporpamma DrWeb ES 1K B nokanpHO cetu BIAY
6 |IIporpamma-apxusaTop 7-Zip [1K B nokanbHOi cetu BIAY
7 |Mynbptumenna npourpsiatenb MediaPlayer Classic I1K B nokansHOI cetn B'AY
8 |Ilnardopma onnaiin-o0yuenus eLearning server [1K B mokansHO# cetn BTAY
9 | Cucrema kommnbroTeproro tectupoBanus AST Test [1K B nokansHoM cetn BITAY
7.2.2. Cnienuajin3upoBaHHOE NPOrpaMMHoe o0ecreyeHne
Ne Ha3Banue Pasmemenue
1 | ITaker craTucTHYeckoil 0OpaOOTKHU JaHHBIX Statistica IIK ayn.122a (K1)

8.Me)KIlI/ICIII/IIIJII/IHapHI)Ie CBA3H

JlucuuimHa, ¢ KOTOpoi Heo0Xo-
MO COTJIACOBAHHUE

Kadenpa, Ha koTOpoii penogaet-
sl I CIUTUTIHA

IToanuck 3aBenyroniero
kadeapoii

®dusrosnorus 1 OMOXUMHUS pacTe-
HUNU

Cenexuyu, CEMEHOBOACTBA
A OMOTEXHOIOTUH

borannka
Kadenpa 3emnenenus u 3aimTh ™
pacTeHui N A
PacrenneBonctso Kadenpa pacrenueBonctsa

[puioxenune 1

JIMCT nepuoanvecKkux NpoBepok padoyeii nporpamMmal

H m{(])opMaum{ 0O BHECCHHBIX U3MCHCHHUAX

JIOJIDKHOCTHOE JIHLIO,
IIPOBOJUBIIIEE TIPO-

[TorpedHOCTH
B KOPPEKTUPOBKE

Wupopmarnus o0 BHECEHHBIX

ruu ['onesa I'.T.
T.

Hata yKa3aHUEM COOTBET-
Bepky: ©.1.0., M3MEHCHUAX
CTBYIOILIMX Pa3/IeloB
JIOJDKHOCTD -
pabouell nporpaMmel
3aB kadenpoi ce-
JIEKIIMH, CEMEHOBO/I -
CTBa M OMOTEXHOJIO- Ne 11 ot PII akryanmu3upoBaHa Ha
10.06.2025 He TpeGyercs Yyamsip

2025-2026 yu.roxg
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