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PaGouas mporpamma paspaboTaHa B COOTBETCTBUU ¢ DenepaibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeIbHBIM CTaHJAPTOM BBICIIETO 00pa3oBaHus — OakajJaBpHaT IO HANPABJICHUIO MO0
ToBKH 35.03.04 Arponomusi, yTBepXkKICHHBIH mpukazom MunoOpHayku Poccum ot 26 wurons
2017 r Ne 699, ¢ n3MeHeHUsIMHU, BHECEHHBIMU IPHKa30M MUHHCTEPCTBA HAyKU U BhICIIETO 00-
pazoBanus Poccuiickoit @enepaunu ot 8 dpespans 2021 r. Ne 83 (3apeructpupoBan Munucrep-
cTBOM roctuiuu Poccuiickoit @enepanuu 12 mapra 2021 r., perucrpaunonnsiii Ne 62739).

PaGouas nmporpamma yTBepk/eHa Ha 3aceaHuu Kadeapbl CeIeKIHH, CEMEHOBOACTBA U
ouorexuonoruu (nmporokoa Ne 10 ot 03 urons 2021 r.)

3aBenyromuii Kageapoii, TOKTOp C.-X. HAYK loneBa I'.T".

PaGouas nmporpamMmMa peKoMeH10BaHa K UCIOJIB30BaHUIO B Y4eOHOM IIpoIiecce MeToanye-
CKOW KOMHCcHel (akynbTeTa arpoHOMHH, arpoOXMMHH H JKojloruu (mpotokom Ne 11 ot
29.06.2021 r.).

IIpencemarens METOOUYECKOM KOMHCCHUHU _Jlykun A.JL.

Peniensent padouei mporpamMmel nupekTop Boponexkckoro dmmmana THY BHUU kyky-
PY3BI, TOKT. c.-X.H. Opnsackuii H.A.
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1. O0mas xapakTepUCTHKA THCHHUILIMHBI

Ocnoebl OuomexHon02uu — e€CTECTBEHHOHay4dHas OHoOJIOrMYecKas IUCLUILINHA O
crnocobax co3/JaHus Pa3JIMYHBIX BEIIECTB C HCIOIb30BAaHUEM €CTECTBEHHBIX OMOJIOTMYECKUX
KOMITOHEHTOB, OYIb-TO MHKPOOPTaHM3MBbI, >KMBOTHBIE WJIM pPACTUTEIbHBIE KIETKH, OTO
MaHUIYJIMPOBAHUE >KUBBIMM KJIETKAMHU [JIs [OJIyYEHHUsl OIpeIesIeHHBIX pe3ynbTaToB. OHa
3aHMMaeT 0co00e MECTO B MOATOTOBKE BHICOKOKBAIM(MHUIIMPOBAHHOIO CIENHAINCTA CEIbCKOTO
X03s5IiCTBa, B TOM 4YHCIIE U B arpolpOMBIIIJIEHHOM IMPOU3BOJCTBE, MOTOMY, UYTO MO3BOJSET
YY4EHBIM CO3/1aBaTh OOpaslbl KYJIbTYPHBIX PAaCTeHUH, KOTOPBIE CIOCOOHBI TPOTHBOCTOATH
OONe3HsM W BpPEOUTENSAM, C BBICOKHM YyPOBHEM YPOXAaWHOCTH BHE 3aBHCUMOCTH OT
KJIMMAaTHYECKUX YCIOBHM.

1.1. Heab AUCHUILIMHBI

I]eny — 03HAKOMHUTH O0Y4YaIOMMXCA C OCHOBHBIMU HANpPABJICHHUSIMU COBPEMEHHON OHO-
TEXHOJIOTMHM U OCHOBAMU I'€HETHYECKONW MHKEHEPHUH, HOBEHIIUMH JOCTUKEHHUSIMU U MEPCIEKTH -
BAMHM €€ HCIIOJIB30BAHUS ISl MOBBIIIEHUS () PEKTUBHOCTH CEIbCKOXO3SHCTBEHHOT'O MMPOU3BOJ -
CTBa, cQOPMHUPOBATH MPEACTABICHUS IO MOJIEKYISIPHONH OMOJIOTHH, TEHETUYECKONW U KJIETOYHOM
WHXEHEPHH, MUKPOKJIOHAJIBHOMY Pa3MHOXEHHUIO PACTEHUM.

1.2. 3agaun IUCHUILINHBI

3aoauu oucyunaunst — GOopMUpOBAHNE 3HAHUN MO OCHOBAM T'€HETHYECKOW M KIIETOU-
HOW WH)KEHEPHUH PACTEHUH, PUTOrOPMOHAIBHON PETyJSAINU MPOAYKIIMOHHOTO TpoIiecca y pac-
TEeHUH, 00ydeHHEe MPaKTUYECKOMY HCIOJIb30BAHUIO METOJIOB OMOTEXHOJIOTHMU, MHKPOKIOHAIb-
HOTO Pa3MHOXEHUS U MMOTy4eHus: 0€3BUPYCHOr0 MaTrepuasa.

1.3. IlpeaMeT TUCHUTLTHHBI
Hcnonb30BaHME )KUBBIX CUCTEM M UX KOMIOHEHTOB JUISl CO3JIaHUSI M IIPOU3BOJICTBA pac-

TEHUH C HOBBIMH IPU3HAKAMH.
1.4.MecTo TMCHUIJIMHBI B 00pa30BaTe/JbLHON NMporpaMmme

HucnummHa BriaodeHa B nepederb PT'OC BO (ypoBenb OakamaBpuara), B 00K 1
«Jducuunnune»y, B pasgen bl. O — ocHoBHbie aucuuruinHbl. JucruminHa «OCHOBBI
OMOTEXHOJIOTMN» cHnoco0CTBYeT (OPMHPOBAHHIO NMPOGECCHOHATBHBIX 3HAHHH, HEOOXOAMMBIX
Ui 0akanaBpoB, OOydaromuxcs 1o HampasieHuto noaroroBku 35.03.04 —  Arponomus,
npod b MOATOTOBKU «I €HETHKA U CENEKIHS CeIbCKOXO035HCTBEHHBIX KYIbTYP»

1.5. B3aumMocBs3b ¢ JAPYrUMH JUCIHMILIMHAMU

Jns m3ydeHHss NAHHOW NMCIUIIMHBI HEOOXOAMMBI CIEAYIOIIME 3HAHUSA, YMEHHUS U
HaBBIKH, (OpMUPYEMBIC IPEAIISCTBYIONIMMHU TUCIUTIIIUHAMU

1) Boranuka 3HaHus: MOP(OJIOTHIO BEreTATUBHBIX U TCHEPATUBHBIX OPTaHOB PACTEHUII;
3aBUCUMOCTb CTPOEHHMS M SKM3HEAESITEIbHOCTH pPACTEHMM OT pa3JuyHbIX  YCIOBHUH
MpOU3pacTaHusl; OCOOCHHOCTHM Pa3sMHOMKEHHS LBETKOBBIX pPACTEHUH; OCOOEHHOCTH pOCTa U
pa3BUTHS PACTEHUN B OHTOIE€HE3€; OCHOBHBIE OT/AEINbI, KJIacChl, CEMEWCTBA, POABI U BHUJbI
JUKOPACTYIIHUX U KYJIbTYPHBIX PACTEHHUI; YMEHHS: MPOBECTH MOP(POIOTrHYECKOE ONMHCAHUE
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pacTeHuM il ONpeeeHHsl UX POJOB M BUJOB; HABBIKU: METOJUKON ONpeAesIeHUs pAaCTeHUH 110
ONpENEeIUTENI0; HAaBbIKAMU HPOCTEHIINX HAONIOJEHUN 3a POCTOM, pa3BUTHEM, I[BETEHUEM,
OIBUJICHUEM U Pa3MHOKEHUEM PACTEHMI.

2) OOmiasi reHeTHKa 3HAHMS: OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX AWCLUIUINH, B
YaCTHOCTH TE€HETHUKM M CEeJNeKIUH, M MaTeMaTH4YecKHil ammapar B Mpo¢ecCHOHaIbHOM
NeSITeNIbHOCTH; 3aKOHbI HaclIe0BaHUs, MOJIEKYJIsIpHbIE OCHOBBI HACIEJICTBEHHOCTH, OCHOBHBIE
TUNBI U MEXaHU3Mbl M3MEHUYMBOCTH OPTraHU3MOB; YMEHHUS: HCIIOJIb30BaThb OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAy4YHBIX JUCLUMUIUIMH M MaTeMaTH4YecKuil amnmapar B MNpo¢ecCHOHAIbHOM
NeSTeNIbHOCTH, MPUMEHSITh METOAbl TEOPETHUYECKOIO M HKCIEPUMEHTAJIBHOIO MCCIIEI0BAaHNUS;
IIPOBOJUTD 3JIEMEHTAPHBIN I'MOPUI0IOTMUECKUI aHAIN3, UCII0Ib30BaTh 3HAHUS OCHOB T'€HETHKHU
B IpaKkTU4YeCKOW paboTe; HABBIKM: METOJAaMH TEOPETHUYECKOrO0 M 3SKCIEPUMEHTAIbHOTO
UCCJIE0BaHMUS; METOJUKOW paboThl CO CBETOBBIM MHKPOCKOIIOM, METOJUKOW aHalnu3a
Pe3yIbTaTOB F€HETHUYECKUX IKCIIEPUMEHTOB.

3) ®usuonoruss U OWOXUMHS pACTEHHI 3HaHUS: MOP(OIOrHYECKHEe MPU3HAKU C.-X.
KyJIbTyp, IOKa3aTeJM KauecTBa JUKOPACTYIIMX PpACTEHUH U C/X MNPOAYKIHH; METOIUKY
1abopaTOpPHOro aHanu3a OOpas3OB MOYB, PACTEHUHW W IPOAYKLHHM PACTCHUEBOJCTBA; YMEHHS:
OLIEHUBATh (U3HOJIOTUYECKOE COCTOSHHE C.-X. KYJIbTYp, aJaNTallMOHHBIM IOTEHIHad H
ornpenessaTh (GaKToOphl yIYUIICHHS POCTa, PAa3BUTHUS U KauecTBa MPOIYKINN; TPUMEHATh METOBI
71a00paTOPHOr0 aHaimu3a OOpPas3IOB MOYB, PACTEHUH M MPOAYKIIMU PACTCHHEBOJACTBA; HABBIKU:
OCHOBHBIMH (PU3UOJIOTHYECKUMH METOAAMH OI[EHKH Pa3BUTHS U (POPMHUPOBAHUS MPOLYKTUBHOCTH
C.-X. KYJIbTYp; CIIOCOOHOCTBIO K 1a00paTOPHOMY aHAIN3y 00pa3IOB MT0YB, PACTCHUI U MPOIYKIIUN
pacTeHUEBO/ICTBA.

[lepedyens mocjeayrOIMX AMCUMIUIMH, MPAKTHK, IS KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHMSI U HaBbIKU, (POPMUPYEMbIE JaHHOH AUCHUINIINHON: QUCIUILINHA ABJISETCS 3aBepllaroIien
CTYHEHbIO OO0y4yeHHUs IOClI€ OCBOGHHMS OCHOBHBIX TEOPETUYECKUX  AMCLHUIIMH U
lNocynapcreennas utorosas arrectanus (I M1A);

2. IlnanupyemMble pe3yabTaThl 00y4eHHs MO JUCHUIIUHE

3HaeT OCHOBHBIC 3aKOHBI MaTeMaTHye-
3 CKUX, €CTECTBCHOHAYYHBIX M O0IIenpo-
Wl omes (dbeccHOHANBHBIX JTUCHHUIUINH, HEO00XO-
JOUMBIX Ul PEUICHHS THIIOBBIX 3a7ad B
CrocobeH pemarb THIIOBBIE 00J1aCTH arpOHOMHH
3amaud MPoeCcCUOHATBHOM
NESITeIbHOCTH Ha OCHOBE YMeeT HCHOoNb3yeT 3HAHUS OCHOBHBIX
3HAHUW OCHOBHBIX 3aKOHOB v 3aKOHOB MaTE€MaTUYECKUX M €CTECTBEH-
OIK.1 | MATEMATHYECKHX M eCTe- W20 HBIX HAaYK JUIS PEIICHUs CTaHIapPTHBIX
OIK-1 o
CTBEHHBIX HayK C IPHMCHE- 3a1a4 mpodeccHoHanbHON JesTeIbHO-
HUEM UH(}OPMALMOHHO- CTH
KOM-MYHHUKAI[MOHHBIX TEX-
HOJIOTHi Pemaer TumoBbie 3amaun mpodeccuo-
HAJIBHOI JIeSATENIbHOCTH HAa OCHOBE 3HA-
H HUN OCHOBHBIX 3aKOHOB MaTeMaTH4e-
N30mk-1 CKUX M €CTECTBCHHBIX HAYK C MPUMEHE-
HUEM UH()OPMALIUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOIOT M
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COBPEMEHHBIE

TEXHOJIOT'NHU

B

npodecCHOHANBHON NeSITeIbHOCTH, 3HA-
€T TEXHOJIOTMHU BO3/EJIBIBAHUS CEJIbCKO-
XO35IHCTBEHHBIX KYJIBTYP B OTKPBITOM U
3aKpBITOM IPYHTE

YMeeT 000CHOBBIBATH MPUMEHEHHUE CO-
BPEMEHHBIX TEXHOJIOTUH B Tpodeccuo-

HaJIBHOHN JEATEILHOCTH

3

)41 .
Cnoco0eH peann3oBLIBATh A3oric4
COBPEMEHHBIC TEXHOJIOTHH H
000CHOBBIBATH X MPHUME-

OIIK-4 pume= -

HEHUe B MPOoPeCCUOHATEHOM v
JIEATEIBHOCTH

U 16ork-4

H
U90nk-4

PeanusyeTr coBpeMeHHbIE TEXHOJIIOTUH B
npodecCHOHANBHON NeATeTbHOCTH

Tun 3anau npodeccrnoHanbHOMN 1€ATEIbHOCTH — MPOU3BOACTBEHHO-TEXHOIOTHYECKUM

3. O0béM IMCUMILIHHBI M BUABI padoT
3.1. Ounas ¢opma oOyueHuUst

Cemectp
IToxa3zarenu 4 Bcero
OO6mias Tpy10EMKOCTB, 3.€./9 41144 41144
OO6mias KoHTakTHas paboTa, 4 54,15 54,15
OO6mas camocrosiTennbHas padoTa, 4 89,85 89,85
KonTakTHas pabora npu npoBeeHNN yueOHBIX 3aHATHH, 54,00 54,00
B T.4. (4)
JIEKITAN 18 18,00
nabopaTOpHBIE-BCETO 36 36,00
CaMOCTuo;[TenLHaﬂ paboTa Tpu TPOBEACHUU YYCOHBIX 81,00 81,00
3aHATHH, 4
KonTakTHas paboTa mpu mMpoBeACHUN MMPOMEKYTOUHOM
0,15 0,15
aTTecTanuy 00yJarmuxcs, B T.4. (9)
3a4eT 0,15 0,15
CamocTosTenbHas paboTa MpU MPOMEKYTOYHOH aTTe- 8,85 8,85
cTaiuu, B T.4. (4)
MOJrOTOBKA K 3a4eTy 8,85 8,85
dopma MPOMEKYTOYHOH aTTECTAIUH 3a4deT 3a4deT
3.2. 3aounas ¢opma o0y4yeHust
K
Tloka3zaTean 5 yP 3 Bcero
OO6mias Tpy10EMKOCTb, 3.€./9 2172 2172 4144
OOmas koHTakTHas paboTa, 4 2,00 14,15 16,15
OO6mrast camocTosaTensHas pabora, 4 70,00 57,85 127,85
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Konraktnas pabora npu npoBeaeHUH YUeOHBIX

. 2,00 14,00 16,00
3aHATHH, B T.4. (1)
JEKIUU 2 4 6,00
1a00paTOpPHBIC-BCETO - 10 10,00
CaMOCTOHTCHLHajI pabora mpH TPOBEICHUH 70.00 49,00 119,00
yueOHBIX 3aHATHH, U
KonTaktnas paboTa npu npoBeaeHUun mpome- 0,15 0.15

KYTOUHOW aTTecTaluu 00yJaromuxcs, B T.4. (1)

3a4er - 0,15 0,15

CamocrosTenbHas paboTa Npu MPOMeKyTOUHOM

8,85 8,85

aTTecTanuu, B T.4. (4)
MIOATOTOBKA K 3a4eTy - 8,85 8,85
dopma NIpOMEKYTOUHOHN aTTECTALUU 3a4er 3a4er

4. CopepsxkaHue TUCHMUILIUHBI

Pasnea 1. OcHOBHBIC HANIPABJICHUS U 321a4H COBpeMeHHOH O0uoTexHoaoruu. OcHo-
Bbl MOJICKYJISIPHOI OHOJIOTHH.

Iloopaszoen 1.1. BseOenue. BUOTEXHOIOTHS KaK HayKa M OTpacib mpou3BojacTBa. OCHOB-
HbIe HAaIPaBJICHUS U 33/1a4l COBPEMEHHON OMOTeXHOJIOTUH. MoNeKysipHas OMOJIOTHs U TEeHETH-
Ka - pyHIaMeHTanbHass OCHOBA OMOTEXHONOTHH. ['eHeTHUecKass M KIeTOYHass MHXKCHEPHs - IeH-
TpanbHOE PO COBPEMEHHOU OmoTexHomoruu. [Ipumenenne MeTog0B OMOTEXHOIOTHUU B CEJeK -
LI, CEMEHOBOJCTBE U TEXHOJIOTMAX BO3/EIIBIBAHUS CEIbCKOXO03SMCTBEHHBIX KyIbTyp. CoBpe-
MeHHas OMOTEXHOJOrus W OMOMETOIbl B 3aIIUTE PACTEHUH OT aOMOTHYECKHX U OMOTHYECKHX
(aKTOpOB BHEIIHETO0 BO3ACUCTBUSA. Y THIIM3ALHUS CEIbCKOXO3SHCTBEHHBIX OTXOJOB C MOMOIIBIO
MeTOon0B OumoTexHonoruu. buorexnonorus u OuosHepreruka. [IpumopureTrHbie HampaBiIeHUS U
MHUPOBOH ypOBEHb OMOTEXHOJOTHH KaK HayKHd M OTPACIHM IPOU3BOACTBAa. MupoBas ceTb OMoTex -
HOJIOTHYECKUX IIEHTPOB, HAYYHBIX yupexaeHuil Poccun B obmactu GMOTEXHOIOrHH. 3aKOHOAA -
TEIBbCTBO B OM00E30MacCHOCTh B 00J1aCTH OMOMHKEHEPUHU U OMOTEXHOJIOTHH.

Iloopa3zoen 1.2. Ocnosvl monexynsapHol buonocuu.

MonexynspHas OUONOrUs U TeHeTHKa — (yHIaMEHTaJdbHas OCHOBAa OMOTEXHOJOTHU.
HyxnennoBbie kucioThl. VIcTOpUS OTKPBITHS CTPYKTYPHl U GYHKIHH HYKIEHHOBBIX KUCIOT, J0-
kazaTenbcTBa renernyeckor pynknuu JJHK. CocrtaB, cTpykTypa, CBOHCTBA U ()YHKIHMH HYKJIEH-
HOBBIX KHCIOT. XMMUYECKUN COCTaB HYKJIEHHOBBIX KHCIOT. I[lypMHOBBIE M NMUPUMHUIUHOBBIE
a30THCThIE OCHOBaHUsA. TayToMepus a30TUCTHIX OCHOBaHUH. YTJIEBOAHBIE KOMIOHEHTHI: prO03a
u nesokcupudosa. Hykneosuasr u Hykineotuasl. [Ipasuno Yapradda. CrpykrypHas opranusa-
nusi PHK: obmme nmpuHOUNB IEpBUYHON, BTOPUYHOM U TPETUUYHOW CTPYKTYpHI. TUTBI CBS3EH,
CTAaOMIM3UPYIONIUX YpOBHU cTpykTypHOH opranusanuu PHK. "Mup PHK", rumore3a o ponu
PHK B mpoucxoxaeHuu xXu3Hu. ['mnore3a o mpoucxoxiaeHun xu3nu udepe3 PHK. dusnko-
xuMmudeckue coiictsa PH

CrpykrypHas opranuzauus JAHK: nepBuunas, BTopuyHas u TpeTuuHas cTpykrypsl. Ce-
kBenupoBanue [IHK: meron Makcama-I'unGepra u meron Cenrepa. BropuuHas cTpykTypa
JHK. JIBoitnas cnupans JHK, npunnun xommniementapHoctu. Kondopmarmonusie (popmbl
JHK. Tpunnekcel. [Tanunapomsl. Ceepxcnupanuzanus JJHK u e€ Guonornueckoe 3HaueHue.
Tonouzomepaspl u Tonouzomepsl JJHK. Tunsl Tononzomepas. Tumnsl cBsizel, cTaOMIN3UPYIOIINX
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ypoBHU CTpykTypHOHM opranuzanuu JIHK. ®usuko-xumudeckue cBoiictea JIHK: nenatypanus,
peHaTtypanms, BI3KOCTh, Morjomnieaue B Y@, peakunmoHHocnocobHocTh. Jlokamuzanus JIHK B
KJIETKaX MPOKapHUOT U HYKApHOT. Y HUKAJIbHbIE, YMEPECHHO MOBTOPSIOLINECS U YacTO IOBTOPSIO -
mmeca nocnenosatenbHoctu. Cynepcnupanuzanus JHK u eé Guonornueckoe 3nHauenue. Oc-
HoBHbIe BUAbI PHK, ux ¢ynkuuu u nokanuzauus B kinetke. Ctpykrypa unpopmanuonsoin PHK
(marpuunoit PHK), tpancnoptroit PHK, pubGocomursix PHK. Mansie snepusie PHK, mansie
PHK, ux ¢ynknuu. Pu6o3sumsi.

Pemnukanus. J{oka3aTenbCcTBO IONYKOHCEPBAaTUBHOIO MeXaHHM3Ma perutukanuu. Dep-
MeHThI U 6enku pernukanuu. JJHK-nonumepassl npokapuor u sykapuot. JIHK-nuraszel. benku,
pacruieraromue aBornyo cnupans: JJHK-romonsomepassl, JJHK-xenukassr, SSB-6enku. [1pun-
LIUIIBI ¥ IPAaBHJIA peIIMKauuu. Pernkon. PernkaTuBHas Bujka.

Ocobennoctu penukanuu JJHK y sykapuor: cTpyKTypHble KOMIOHEHTBI, TETOMEPHI,
Tenomepasa, HykiaeocoMbl. Perymsuus pernmukannu JJHK. Myranun, myrarenes. Kimaccuduxka-
nuu Myrtanuid. Mexanusmel penapauuun JIHK: oOpamienue noBpesxieHus, 3KCLE3NOHHAs pena-
panus (perapanus JUMepoB, penapanusa nenypunuszupoBanHoil JIHK, penapanus xumuuecku

MOIM(UIIMPOBAHHBIX a30THCTHIX OCHOBAaHUH), pekoMOWHaIMoHHas penapanus. SOS-pemapariusi.

Cunre3 PHK (Tpanckpumnuus), UCTOpUS M3y4EHUS MOJIEKYJISIpHbIX MexaHu3moB. PHK-
MOJMMEPAa3bl MPOKAPUOT U IYKapuoT. [IpuHIMIBI TPaHCKPUIILINY.

LlenTpanpHas morma MoieKyIspHoi ouonoruu. ['eHeTnyeckuit koa. OCHOBHBIE CBOWCTBA
reHeTndeckoro koma. OcobeHHOCTH KOMOBOTrO cioBapsi. CuHTe3 Oenka (TpaHCHIAIus), HCTOPHS
M3y4eHUs MOJEKYISPHBIX MEXaHU3MOB. PuOOCOMBI. AKTHUBAIUs, PEKOTHULIUS aMHUHOKHCIOT H
cunte3 amuaoanui-TPHK. BzanMoneiicTBue kogoHa 1 aHTUKOIOHA.

Paznes 2. OCHOBBI reHeTHYeCKOH WHIKeHepHHU

Iloopaszoen 2.1. Cywnocms u 3a0auu cOBpeMEeHHOU 2eHeMU4eCcKoll (2eHHOU U 2eHOMHOIL)
unxcenepuu. MonekynsipHas OHOJOTHS W TEHETHKAa — OCHOBBI TI'€HETHYECKOW HHXKCHEPHUH.
[IprHIMIIBI 1 METOABI TeHETHYECKOW MHKeHepuu. CyIIHOCTh M 3a1a4d COBPEMEHHOM IeHeTHYe -
CKOM (TeHHOW M T'€HOMHOW) WHXKEHEpHHU. Bunbl 1 ocobeHHOCTH BEeKTOPOB. COBpeMEHHBIE METO -
Il TIEPEHOCa TEHETHYECKON WHGOpMAIuu - TUIa3MHIHBIA, OaUIMCTUYECKUU, (aroBbId W Ip.
@epMEHTHI TECHHOW WHKECHEPHH.

[Mpuamuner knonupoanus ¢parmentoB JIHK. Coenunenne ¢pparmento JJHK ¢ "Tymnbr-
mu" u "nmunkumu" KoHnamMu. KOHBEKTOPHBIM METOJ M MCIOJb30BaHWE amantepos. Jlokanuzo-
BaHHBIH MyTareHe3. CoBpeMeHHBIE CIIOCOOBI EPEHOCA WHINBHUAYAJIbHBIX T€HOB WM TPYIII T'e-
HOB B peIMIHUEHTHBbIE KJIeTKH. CrenuanbHble METOAbl MoJy4eHHs: 0aHKoB (OMOIMOTEK) TeHOB.
banku x-JIHK. Wnentudukanus peKOMOMHAHTHBIX KJIOHOB. M CIOIb30BaHME CHHTETHYECKHUX
OJINTOHYKJIEOTHI0B.

[IpoGaembl skcripeccun TpaHCHOPMUPOBAHHBIX T'€HOB. DKCIPECCUS MPOKAPUOTHUECKUX
U 3yKapuoTH4YeCKUX reHoB. COBpEMEHHBIE CI1OCOOBI MOBBILIEHUS SKCIPECCUH F€HOB B PACTEHHU -
ax. CoBpeMeHHbIE HAIIPaBIEHUS U TPOOJIEMbI TeHHO-UHKEHEPHOW OMOTEXHOIOTHH.

Iloopaszoen 2.2. Coepemennvle Hanpasienus u npoodiembl 2eHHO -UHICEHEPHOU OUOMEXHO-
nocuu. T'eHeTHYecKas UHKEHEpPUsl B PACTEHUEBOJCTBE. TpaHCreHO3 - MOJy4YeHUE I'€HEeTUYECKU
TpaHC(HOPMHUPOBAHHBIX (MOAM(PUIIUPOBAHHBIX) PACTEHUH, €T'0 CYIIHOCTh H COBPEMEHHBIE TEXHO -
noruu. [IpoOiemsbl co3aaHusi BEKTOPOB /1Jisl FTEHETUYECKONH MHKEHEPUU pacTeHUu. Arpodakrepuu
KaK TIEPEeHOCYMKH T€HOB B '€HOM ABYAOJBHBIX pacTeHuidl. Co3aaHue BEKTOPOB Ha ocHOBe Ti-'m
Ri-masmun. MeTosl MpsiMOro mepeHoca reHoB B pacTuTeIbHbIe KieTku. Co3/1aHne THOPUIHBIX
MOJIEKYJI, 00ECIEeUnBAIOIINX IKCIPECCUIO T€HOB B pacTUTENbHOM kieTke. [Ipobiema perenepa-
UM pacTeHU# U3 TpaHCHOPMUPOBAHHBIX KIETOK. BUpyCHl pacTeHU KakK MOTEHIMATbHbBIE BEK-
Tophl. Co31aHHe BEKTOPOB Ha OCHOBE MUTOXOHApuanbHoi u xnopomniactHoi JJHK. CoBpemen -
HbIE TEOPETUYECKHUE MOAXO0/Ibl K CO3/JaHUI0 BEKTOPOB ISl OAHOAO0JbHBIX PACTEHUH.

Penoptepusle rensl. HoBble THIIBI penOpTEpHBIX T€HOB. Vcnonb30BaHuE F€HOB YCTOWUN -
BOCTHU K repOummaaMm B kauectse penoprepHbix reHoB (ALS, BAR u np). Co3nanue HOBBIX BeK-
TOPHBIX Kaccer.
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Co3naHue BEeKTOPOB Ha OCHOBE MOOMIIBHBIX 3JIEMEHTOB pacTeHU. JIMHUU "TOBYIIKH 3H -
xaHcepoB" - cmoco0 maeHTH(UKAUUK HOBBIX reHOB. [Ipobiema uaeHTUGUKAIMU TKaHECIelu-
¢uueckux reHoB.CoBpeMEHHbIE JOCTHKEHMsI B O0JIaCTH T'€HETHMUYECKOM WHXKEHepUu IpH co3ja -
HUU IPUHIUINAIBHO HOBBIX ()OPM CEIbCKOXO035HCTBEHHBIX PACTEHUM, yCTONYUBBIX K OMoTHYE -
CKHUM (HAaceKOMBIM, rpubam, OakTepusiM, BUpycaM) U aOMOTHUYECKUM (aKTopaM, K repOouIy 1aM U
HWHCEKTHUIIUAaM, PACTEHUH C yJIy4IIeHHbIM aMUHOKHUCIOTHBIM COCTABOM 3allaCHBIX OEJIKOB.

MoutekyJspHO-T€HETHUECKOe MapKUPOBAHUE IPU3HAKOB U CBONWCTB OMOJIOTHYECKUX 00b -
eKkToB. COBpPEMEHHOE NOHATHE O MOJEKYJISIPHO-TEHETUYECKOM Mapkepe. THUIbl reHeTHYecKux
MapKepoB: OEJIKOBbIE U MOJIEKYJISIPHbIE MAPKEPHI.

CuHTe3 IEeHHbIX OENKOB Ha OCHOBE CO3JaHHUs KIJIETOK-CYNEepHpOAYLEHTOB MMKpPO-
opraHu3MoB. HampaBileHHBII MyTareHes ¢ HCIO0JIb30BAHUEM aIPECOBAHHBIX OJIMTOHYKJIEOTUOB.
[Tonydenune KIeTOK-CynepnpoaAyLEeHTOB U3 TKAaHEH pacTUTEIbHOIO NPOUCXOoXaeHus. Mcnpasiue-
HUE TeHeTHYECKUX Ae(PEeKTOB U CO3/IaHHe HOBBIX X035 HCTBEHHO-IICHHBIX IPU3HAKOB Y PACTEHUII.
OcCHOBHBIE HEpEeIIeHHbIE NMPOOIEMbI MONIYUEHUsI TPAHCIEHHBIX PACTEHUN M MYTH UX MPeoJoJIe-
HUSL.

[Tonumopdusm u n30pepMeHTOB U €ro UCIOIb30BAaHUE B T'€HETHKE, CEJEKIIMN U CUCTe-
MaTUKe pacTeHHH. 3amacHble OelIKM Kak reHeTudeckue Mapkepsl. IIpupona nmomumopdusma 3a-
nacHbIX O6enkoB. M UX HMCIONTb30BaHME B CENEKIIMU PACTCHUH ISl HACHTU()UKAIINY TEHOTUIIOB U
coproB pacrenuil. JHK mapkupoBanme reHoma pactenuid. LluToiormyeckue MeTOABl MapKUpPOBa-
Hus (FISH, GISH u np) m ux mcnonb30BaHWE MPU aHAINW3€ TEHOMOB W B CEJIEKIIMU PACTCHUU.
Meton nmonumepasHoit nernaoi peakuuu (I1LP) nns ammmmdukannm m aHanm3a OTACIBHBIX Te-
HOB. CoCTaBlIeHHME I'€HETHYECKUX KapT ¢ ucnoiab3zoBanueM [IJ[PD-mapkepoB. MapkupoBaHue
pactutenbHOro renoma meronom 1P ¢ ucnons3zoBanuem ciaydaiinoro npaiimepa (RAPD). Uc-
nonb3oBaHue RAPD-mapkepoB 11 MOCTPOEHHS] T€HETUUYECKUX KapT M MapKHUpPOBAHUS T'€HOB,
JETEPMUHUPYIOIIUX XO3AIUCTBEHHO-IIEHHBIEC IIPU3HAKH pacTeHui. llacmoprusanus BHIOB, COp-
TOB U THOPUJIOB CEIBCKOXO035HCTBEHHBIX pacTeHnil. Co3gaHne OMOYNIIOB U MEPCIIEKTHBHI UX HC-
IIOJIb30BaHUS.

[Tony4yenne reHeTHdeckd MOIUGPHUIMPOBAHHBIX (OPM pacTeHHH (TPAHCTEHOB).

Pa3znen 3. MUKPOKJIOHAJbHOE PAa3MHOKEHHUE U 0310POBJIEHHE PACTEeHUI

Iloopazoen 3.1.0cobennocmu MUKpOKIOHATLHO20 DPAZMHONCCHUSA

MUKpOKJIOHAJIBHOE pa3MHOXEHHE, KAK Pa3HOBUIHOCTh BEr€TaTUBHOTO Pa3MHOXEHUS pac-
tenuii. [IpenmyniecTBa MUKPOKIOHAIBHOTO Pa3MHOXKEHUS, KJIacCU(HUKanus METOIOB €ro pas-
MHOXEHHS, dTallbl Pa3MHOKEHUsI. TeXHNKa KyJIbTUBUPOBAHNS PACTUTEIBHBIX TKAaHEW Ha Pa3sHBIX
JTanax MUKPOKJIOHAIBHOTO pa3MHOXeHHs. HeTpaaurmoHHble MOAXObI K alalTalui IpoOupoU-
HBIX pacTEHUI K MOYBEHHBIM yCIOBUAM. BiinsHue reHeTH4eckux, (GU3noI0ruaecKiux, TOPMOHAIb-
HBIX U QU3HYeCcKHX (AKTOPOB HA MUKPOPA3MHOXKEHHE PACTCHHH. PeroBeHMIM3anus pacTeHHI:
MUKpPOIIPUBUBKA, BO3AEHCTBHE LUTOKMHMHAMHU, MUKpouepeHKoBaHUE. O340pOBJIEHHE MOCAJT04YHO-
ro MaTepuasnga OT BUPYCOB: H30JUPOBAaHHBIE MEPUCTEMBI, TEPMOTEPAIINS, XEMUOTEPATIUS.

Ioopazoen 3.2. Texnonoeuss nonayueHusi 6e36UpPycHO20 NOCAOOYHO20 MAmMepuand

Co3naHue pacTeHU yCTOWYMBBIX K BUPyCaM M JpYyrue JOCTUKEHHUS B 0€3BUPYCHOM pac-
TEHHEBOJCTBE Mupa u Poccuu. BnusHue reHernyeckux, GU3MOIOTHUECKHX, TOPMOHAIBHBIX H
¢busndeckux HaxkTopoB HA MUKPOPAa3MHOKECHHE PAaCTCHUHN. PeroBeHMIM3aus pacTeHU: MHUKPO -
NpUBUBKA, BO3JEHCTBUE IMTOKMHUHAMH, MHKpouyepeHKoBaHHE. O370pOBJIEHHME MOCATOYHOr0
MaTepualia OT BUPYCOB: H30JIMPOBAaHHBIE MEPUCTEMBI, TEPMOTEPAIINS, XEMHOTEPAIIHSL.

TexHonorust monydeHuss 0€3BUPYCHOIO IMOCAZOYHOIO MaTepuaiga Ha Ipumepe Kaprodens,
3eMJITHUKA M JAPYrux KyJabTyp. OCOOEHHOCTH KJIOHAJIBHOIO MHUKPOPA3MHOKEHHS OBOILHBIX,
IUIOIOBO-SITOAHBIX, [IBETOYHBIX, JJEKAPCTBEHHBIX, APEBECHBIX JIMCTBEHHBIX U XBOWHBIX PACTEHUM.
Co3naHue pacTeHMil yCTOMYMBBIX K BUpPYCaM M APYrHe AOCTHKEHHUS B OE3BKPYCHOM pacTEHHE -
BozcTBEe MUpa U Poccuu. TexHUKa KyJIbTUBUPOBAHUS PACTUTENIbHBIX TKaHEW Ha Pa3HBIX dTanax
MUKDPOKJIOHAJIbHOTO pa3MHOeHusd. HeTpagunuoHHbIE MOAXOABI K ajanTallud HTPOOUPOUYHBIX
pPacTEHHUH K IOYBCHHBIM YCIIOBHUSM.
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4.2. PacnipenejieHe KOHTAKTHOH M CaMOCTOAITeIbHOW PpadoThl NMpPH MOATOTOBKeE

K 3aHATHAM 110 IIoJaApasaejaamM

4.2.1. Oynas ¢popma o0yueHus

Konraxrnas pabora
Pazpnenbl, nmoapasaensl IMCUUIITAHB exunn| J13 | 113 CP
Paznen 1. OcHOBHbIe HaNpaBJIeHHs] U 337a4H COBPEeMEHHOM 6 18 ) 18
0noTexHoJI0ruu. OCHOBBI MOJICKYJISIPHOM OHOJIOTHH.
Iloopaszoen 1.1. Bgeoenue. 2 - - 10
Iloopa3zoen 1.2. Ocnosvl monekynsipHol duoro2uu. 4 18 - 8
Pa3nen 2. OcHOBBI reHeTHYECKOH HHIKEHEPUM. 6 - - 30
Iloopa3zoen 2.1. Cywynocms u 3a0ayu COBPEMEHHOU 2eHeMUUECKOlL 3 ) ) 10
(2eHHOU U 2eHOMHOTL) UHIICEHEPUU.
Iloopaszoen 2.2. Cospemennvie HanpasieHus u npoodiemMbl 2eHHO- 3 i i 20
UHIICEHEePHOU OUOMEXHONI02UM.
Paznen 3; MHuKPOKJIOHATIbHOE PA3MHOKEHUE U 03/10POBJIeHHE 6 20 i 305
pacTeHui. :
Ioopazoen 3.1. Ocobennocmu MUKPOKIOHANLHO20 PA3ZMHONCEHUS. 3 10 - 17
Iloopa3zoen 3.2. Texuonozusi nonyuenus 0e36upycHo20 NOCAOOYHO- 3 10 i 135
20 Mamepuaia. ’
Bcero 18 38 - 78,5
4.2.2. 3aounas ¢popma oOyueHHS
KonTtakTHas pabora
Paznensl, mogpa3nensl IUCIUTIIIAHB CpP

nekuuu | JI3 | 13
Pa3nen 1. OcHoBHBIe HANIPABJIEHUS W 32/1a4M COBPEMEHHOIi 9 5 ) 27
ouorexHo0ruu. OCHOBBI MOJIEKYJISIPHOW OMOJIOTHH.
Iloopaszoen 1.1. Bgeoenue. 1 - - 10
Iloopaszoen 1.2. OcHogvl monexyiapHou buonoeuu 1 6 - 17
Pa3nen 2. OCHOBBI reHeTHYECKOH HWHIKEHEPHH. 2 - - 40
Iloopaszoen 2.1. Cywnocme u 3a0auu co8pemenHoOU 2eHemu4eckou 1 i i 20
(2eHHOU U 2eHOMHOTL) UHIICEHEPUU.
Iloopaszoen 2.2. Cospemennvie HanpasieHus u npoodiemMbl 2eHHO- 1 i i 20
UHIHCEHEePHOU OUOMEXHONI02UM.
Pa3znen 3. MUKpOKJIOHAJILHOE Pa3MHOMKEHHE U 0310POBJIeHHE 5 4 ) 51,5
pacTeHMid.
Iloopaszoen 3.1. Ocobennocmu MUKPOKIOHATILHO20 DA3MHONICEHUSL 1 2 - 11,5
Iloopaszoen 3.2. Texnonoeus nonyuenus 6e36UpycHoco nocadoy- 1 9 i 40
HO20 Mamepuanid
Bcero 6 10 - 118,5

4.3. IlepeyeHb TeM M y4eOHO-METOAUYECKOTO OOeCTeYeHHs JUIS CAMOCTOATETbHOT

padoThl 00yYaAOIIMXCH

No
Tema camo-
o CTOSITEIILHON Y4eOHO-MeToan4eCKOe 00eCIIeUeHNE
pabotsI
g

O0beM, u

¢dopma oOydeHUs

O4YHasd

3a04yHasn
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OCHOBBHI
MOJIEKY-
JISIpHOU
ouonoruu

1. Tenetnka (nox penakmueit A. A. XKyuenko). — M.— KonocC.,2004. 480 c.

2. CenbcKOXO3AHCTBEHHAss OMOTEXHOJIOTHS @ YYeOHUK JUISl CTYIEHTOB BY3OB,
00y4aromumxcs 1o C.-X., €CTECTBEHHOHAYY. U TIe/I. CHEIHaIbHOCTSIM M Marucrep-
ckuM mporpammam / B. C. llesenyxa [u np.] ; mon pen. B. C. llesenyxu .—
Wzn. 2-e, mepepab. u mor. — M. : Bercm. mik., 2003.- 468 c.

3. KyznernoB B. B. MonekynspHO-TeHETHIECKAE I OMOXHUMUICCKIE METOIBI B
COBPEMEHHOW OHMOJIOTHH pacTeHHi [DJIeKTpoHHBIN pecypce] / mox pen. Bu.B.
Kysnenosa, B.B. Kysnenosa, I A. PomanoBa. — 2-¢ m3n. (3m.). — Oek-
TpoH.TekcToBbIe naH. (1 daiin pdf : 498 c.). — M. : BUHOM. Jlabopatopus
3nannd, 2015. — (Meroger B Ouwomormm). ISBN  978-5-9963-2659-
http://znanium.com/catalog.php?item=Dbooksearch&code

4. Kwamko H.B. OcHOBBI CcenbCKOXO3SIICTBEHHOW  OMOTEXHOJIOTHU:
y4e6.1mocobue Ui CTYZACHTOB OYHOM M 3a04HOI (opM 00ydeHHs HaIrpaBIeHHN
noarorosku 110400.62 Arponomus, 110900.62 TexHonorusi mpou3BOACTBA U
nepepabOTKH CebCKOXO35IMCTBEHHON NPONYKIMH [DJIeKTpoHHBIH pecypce] :
yueOHoe mocobue. — DnekTpoH.gaH. — Yccypuiick : [Ipumopckas ['CXA
(ITpumopckast rocyaapcTBeHHas! CeNTbCKOXO3sicTBeHHas akanemus), 2014, —
111 c. — Pexum JIocTyma:
http://e.lanbook.com/books/element.php?pll id=70633

5. llenkynoB, Cepreit Hukonaesud. ['eHeTHUeckass WHKEHEpHUs: yuyeOHOE TO-
cobue 11 CTYAEHTOB BY30B, o0ydaronuxcs mo HanpasieHuto "buonorus" / C.
H. llenkyHoB .— 3-e u3n., ucmp. u gon. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

26,25

37,35

OCHOBBHI
reHeTuye-
CKOM HH-
KEHEPUH.

1. T'enetuka (nox penakmueit A. A. Xydenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO35MCTBEHHAs! OMOTEXHONOTHA : YYEOHHK IJIsI CTYIEHTOB BY30B,
00y4aromuXxcs 1o C.-X., €CTECTBEHHOHAYY. U Ie/I. CHeHaIbHOCTSIM M Marucrep-
ckuM nporpammam / B. C. lleBenyxa [u np.] ; non pea. B. C. lleBenyxu .—
Uzn. 2-e, nepepab. u non. — M. : Beicur. mk., 2003.- 468 c.

3. KyzuernioB B. B. MonekynspHo-reHeTn4eckue 1 OMOXUMHYECKHE METOAbI B
COBpEMEHHOM Ouosioruu pacteHuid [DnekTpoHHbId pecypc] / nox pexa. Bn.B.
Kysnenosa, B.B. Kysneuosa, I A. PomanoBa. — 2-¢ u3n. (31.). — DJek-
TpoH.TekcToBble AaH. (1 ¢aiin pdf : 498 c.). — M. : BUHOM. JlaGopaTopwust
sHanuii, 2015. — (Meroget B Ouomorumu). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwsmko H.B. OcCHOBBI CeNbCKOXO3SIICTBEHHOW  OMOTEXHOJIOTHU:
yue6.1mocoOue Ui CTYACHTOB OYHOM M 3a04HOI (opM 00ydeHHs HalpaBJICHUI
nmoarotoBku 110400.62 Arponomusi, 110900.62 TexHonorus: mpou3BOACTBA U
repepadoTKU CEeThCKOXO3IUCTBEHHOM NPORYKIMH [DJIEKTPOHHBIM pecypc] :

yuebHOe mocobue. — OekTpoH.JaH. — Yccypuiick : Ilpumopckas ['CXA
(ITpumopckasi rocynapcTBeHHas! CeNbCKOXO03siiicTBeHHas akaaemus), 2014, —
111 C — Pexum JIOCTyTIa:

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

5. IllenxynoB, Cepreit HukonaeBud. ['eHeTmdeckas WHxeHepus: ydyeOHOe TIO-
cobue AJIsl CTYIACHTOB BY30B, 00y4aromuxcst mo Hampasienuro "buonorus" / C.
H. llenkynoB .— 3-¢ u3., uchp. u gon. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

25

50



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%2C%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%2C1004%2C4%2C101%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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
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Oco0Oen-
HOCTH
MHUKDO-
KJIOHAJIb-
HOTO pas-
MHOXCHUSA

1. Tenetnka (nox penakmueit A. A. XKyuenko). — M.— KonocC.,2004. 480 c.

2. CenbCKOXO35/ICTBEHHAs! OMOTEXHONOTHS : YYCOHHK JJIsl CTYISHTOB BY3OB,
o0yuaromuxcs 1o C.-X., €CTeCTBEHHOHAYY. U Ie]l. CHEeHUaIbHOCTIM U Marucrep-
ckuM mporpammam / B. C. llesenyxa [u np.] ; mox pen. B. C. lleBenyxu .—

Wzn. 2-e, nepepad. n non. — M. : Bercmr. mk., 2003.- 468 c.

3. KyznernoB B. B. MonekynsapHO-TeHETHIECKAE  OMOXHUMUICCKIE METOIBI B
COBPEMEHHOW OHMOJIOTHH pacTeHHi [DJIeKTpoHHBIN pecypce] / mox pen. Bu.B.
Kysnenosa, B.B. Kysnenosa, I A. PomanoBa. — 2-¢ m3n. (3m.). — OJek-
TpoH.TekcToBbIe naH. (1 daiin pdf : 498 c.). — M. : BUHOM. Jlabopatopus
3nannd, 2015, — (Meroger B Owomormm). ISBN  978-5-9963-2659-
http://znanium.com/catalog.php?item=Dbooksearch&code
4. Kwuamko H.B. OcCHOBBI CEIbCKOXO3SIHCTBCHHONH  OHOTEXHOJIOTHH:
y4e0.1mocobue Ui CTYACHTOB OYHOM M 3a04HOI (hopM 00ydeHHs HaIpaBiIeHHN
noarorosku 110400.62 Arponomus, 110900.62 TexHonorusi mpou3BOACTBA U
nepepabOTKH CeTbCKOX035IMCTBEHHON NPONYKIMH [DJIeKTpoHHBIH pecypce] :
yueOHoe mocobue. — DnekTpoH.jaH. — Yccypuiick : [Ipumopckas ['CXA
(ITpumopckast rocyaapcTBeHHas! CeNbCKOXO3sIiCTBeHHas akanemus), 2014, —
111 c. — Pexum JIoCTyma:
http://e.lanbook.com/books/element.php?pll id=70633

5. lllenkynos, Cepreii HukonaeBud. ['eHeTnUeckas WHXEHEpUs: yaeOHOE TMO-
cobue 11 CTYJEHTOB BY30B, 00yJaronmxcs o HanpasiaeHuto "buonorus” / C.
H. llenkyHoB .— 3-e u3n., ucnp. u gon. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

12,25

15

Texnono-
T'Us TOJy-
YeHUS
0e3BupycC-
HOTO
mocaioy4-
HOTO Ma-
Tepuaa

1. T'enetuka (nox penakmue A. A. Xyuenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO35MiCTBEHHAs! OMOTEXHONOTHA : YYEOHHK IJISI CTYIEHTOB BY30B,
00y4aromuXcs 10 C.-X., €CTECTBEHHOHAYY. U Ie/I. CHEeHaIbHOCTSIM H Marucrep-
ckuM mporpammam / B. C. lleBenyxa [u np.] ; non pea. B. C. llesenyxu .—
Uzn. 2-e, nepepad. u non. — M. : Beicur. mk., 2003.- 468 c.
3. KyzuenioB B. B. MonekynspHo-reHeTn4eckue 1 OMOXUMHYECKHE METObI B
COBpEMEHHOM Ouosioruu pacteHuid [DnekTpoHHbld pecypc] / nox pexa. Bn.B.
Kysnenosa, B.B. Kysneuosa, I A. PomanoBa. — 2-¢ u3n. (31.). — OJek-
TpoH.TekcToBble AaH. (1 ¢aiin pdf : 498 c.). — M. : BUHOM. JlaGopaTopwust
sHanuii, 2015. — (Meroget B Ouomorumu). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kuamkxo H.B. OcHOBB  cenbCKOXO3SIMCTBEHHOH — OMOTEXHOIOTHH:
yue6.1mocoOue Ui CTYACHTOB OYHOM M 3204HOM (hOpM OOyUEeHUs HANPABICHUI
nmoarotoBku 110400.62 Arponomusi, 110900.62 TexHomorus mpou3BOACTBAa U
nepepaboTKH CEeThCKOXO3IUCTBEHHOM MPOAYKINH [DIEeKTPOHHBIN pecypc] :
yuebHOe mocobue. — OnekTpoH.naH. — Yccypuiick : Ilpumopckas I'CXA
(ITpumopckasi rocynapcTBeHHas! CeNbCKOXO03stiicTBeHHas akanemus), 2014, —
111 c. — Pexum JIOCTyTIa:
http://e.lanbook.com/books/element.php?pll_id=70633

5. lllenxynos, Cepreit HukomaeBud. I'eHeTndeckas nHxeHepus: yaeOHOe 1mo-
cobue AJIsl CTYZCHTOB BY30B, O0y4aromuxcs 1o HampasieHuto "buomnorus" / C.
H. IlenkynoB .— 3-e u3n., ucnp. u gorn. — HoBocubOupck : Cub. yHUB. U3/-BO,
2008 .— 514 c.

10

16,15

Bcero

78,5

118,5

OpFaHI/ISaHI/I}I CaMOCTOSTEIILHOM pa6OTBI no JUCHUINIMHE  OCYHICCTBIIACTCA

B

COOTBETCTBUHU C METOJUYECKUMH YKa3aHUSIMH, pa3pabOoTaHHBIMH Ha OCHOBE MPOrpaMMBbI Kypca
OcHoOBBl OMOTExXHONOrUM s OoJiee PalMOHAIBHOIO IUJIAHUPOBAHUS M HCIOJIb30BaHUS
paboyero BpeMeHH 00y4arouuMuUCH.

1. buorexHonorus pacTeHu [DNEKTPOHHBIA pecypc]| : METOAMYECKUE yKa3aHUs MO U3y-
YEHUIO JUCHMIUIMHBI JUIs oOydaromuxcs nmo HamparieHuto 35.03.04 "Arponomus" npoduib
Cenekuus U TeHETHKA CEIbCKOXO03WCTBEHHBIX KyNbTYyp / BOpoHeX CKHil rocyaapCTBEHHBIH ar-
papubiii yauBepcurer ; [cocT. T. I'. Bamenko] .— Dnekrpon. Tekcrossie naH. (1 daiin : 563 Ko)
.— Boponex : Boponexckuii rocygapcTBeHHbIN arpapHbiii yHuBepcuter, 2019 .— 3arnaBue c
TUTYJIBHOTO 3KpaHa .— Pexxum noctyna: Juisi aBTOPU30BaHHBIX Mosib3oBaTeael .— TekcToBbIi
¢aiin .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m152255.pdf>.



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%2C%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%2C1004%2C4%2C101%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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
http://catalog.vsau.ru/elib/metod/m152255.pdf
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2. buorexHoyorus pacteHul [DIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHHs IO opra-
HU3ALHUKN CaMOCTOSITENIbHOM paboThl oOyuaromuxcs nmo Hampaienuto 35.03.04 "Arponomus"
npodunp Cenexkuus U reHeTHKa CEelIbCKOXO3SHCTBEHHBIX KYIbTYp .— ODIJEKTPOH. TEKCTOBbBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHexckuii rocy1apcTBEHHBIN arpapHblii YHUBEPCH -
ter, 2019 .— 3arnaBue ¢ TUTYIBHOrO 9KpaHa .— Pexum qoctyna: 1 aBTOPU30BAHHBIX MOJIb-
3oBateneit .— TekcroBerit daiin .— Adobe Acrobat Reader 4.0 .—
<URL.:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. ®oH/1 OLIEHOYHBIX CPEACTB /51 IPOBEAeHNs IPOMEKYTOUHOM aTTeCTALNH

H TEKYIIETro KOHTPOJIA

5.1. Otansl GpopMHUPOBAHUA KOMIIETEHIM A

HNuaukarop no-

IMoapasznen
KoMmneTenuus CTHIKEHUS KoMIIe-
JUCHHUILITIMHBI
TeHIUH
OIIK-1 — crnocobeH pemaTh TUIOBBIE 3ajaddl npodeccuo- 3 U omxt
HAJIBHOU JICATCIIBHOCTH HA OCHOBC 3HAHUN OCHOBHBIX 3aKO-
o 0pa3 den 1.1, HOB MAaTE€MaTH4YCCKUX, €CCTCCTBEHHOHAYYHBIX U o01e- Y 1/1212 OIlK-1
npohecCHOHANBHBIX AUCIUILTUH C TPUMEHEHHeM HH(popMa-
Bsedenue. LIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOIUH. H U3 omc
OIIK-4 — criocoOeH peani30BbIBaTh COBPEMEHHBIE TEXHOIOTUH 3 W3 orik-
1 00OCHOBBIBATh MX NPUMEHEHUE B MPOQeCccnoHaIbHOH aes- % N160mka
TEIBHOCTH q AT
OIIK-1 — criocofeH pemath TUIOBBIE 321241 TPOGeCcCHO- 3 W1 onk1
HAJIbHOM JEATENIbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopazden 1.2. HOB MaTEMaTHYECKHX, €CTECTBEHHOHAYYHBIX U 001Ie- A U2 o4
OcHoébl npodecCHOHATBHBIX AUCLUIUIMH ¢ TPUMEHEeHHeM HHpopMa-
MOnexynapHoi [JMOHHO-KOMMYHHKAIMOHHBIX TEXHOIOTHH. H U3 onxa
Guonozuu. OITK-4 — crioco6eH peatn3oBbIBaTh COBPEMEHHBIE TEXHOMOTHH 3 | 443 onka
1 000CHOBBIBATH MX IIPUMEHEHHE B IPOPeCCHOHATIBHOH aes- v M6omes
TEIBHOCTH
H N rik-4
OIIK-1 — crioco0eH pemath TUIOBBIE 331241 TPOecCHO- 3 W1 ot
IHoopaszoen 2.1.. HaJbHOU JeSITeTbHOCTH HA OCHOBE 3HAHUN OCHOBHBIX 3aKO- Y W12 ones
Cywrocms u 3a0a4u HOB MAaTeMaTHYECKHX, €CTECTBEHHOHAYIHBIX U 00IIe-
COBPEMEHHOTL npo¢eCcCHOHANIBHBIX JUCIUILIMH ¢ TPUMEHEeHHeM HHpopMa- H U3 omxt
2eHemu4ecKoll LHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
(eennoti u eenomnoiu) | OIIK-4 — cmocoGeH peanu30BBIBATH COBPEMEHHBIE TEXHOIOTHH 3 HJ13 onk-4
UHIHCEHEPUU. 1 000CHOBBIBATh MX NMPUMEHEHHE B IPOPECCHOHATBHOM aes- Y N 60mica
TEIBHOCTH q MOomea
Toopaszoen 2.2. OIIK-1 — cnocobOeH pelaTh TUIOBBIE 3aJa4d MPOPECCHO- 3 U onr
Cospemennvie HaJIbHOM JIeATENEHOCTH Ha OCHOBE 3HAHWH OCHOBHBIX 3aKO-
HanpasneHus u HOB MaT€MaTHYECKHX, ECTECTBCHHOHAYYHBIX 1 001IIe- Y W12 onet
npobiembl 2eHHO- podeCCHOHATHHBIX AUCIUILTIH ¢ IPUMEHEHNEM HH(OpMa- H W omcs
UHIHCEHEPHO LHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
Ouomexnonozu. OITK-4 — crioco0eH peanu30BbIBATh COBPEMEHHbIE TEXHOIOI U 3 H13 oric4
7 00OCHOBBIBATH WX MIPUMEHEHHE B PO(ECCHOHATBEHOM J1esi-
TETBHOCTH y | Altbomcs
H N%r1x-4
Ioopasoen 3.1. OIIK-1 — cnocoOeH pemaTh TUIOBBIE 3a/1a4K MPoheccHo- 3 N1 omk-1
Ocobennocmu HaJIbHOM JIeATENEHOCTH Ha OCHOBE 3HAHWH OCHOBHBIX 3aKO-
MUKPOKIOHATBHO2O HOB MaTEeMaTHYECKHX, ECTECTBEHHOHAYYHBIX H obenpodec- y N2 ot
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PA3MHOICEHUS. CHOHAJIbHBIX JUCUHUIUIMH C TMPHMEHEHHEM HH()OPMAIMOHHO- H I3
KOMMYHHKAIHOHHBIX TEXHOJIOTHIA. OfK-L
OIIK-4 — criocobeH pealn30BbIBATH COBPEMEHHBIEC TEXHOIOTUH 3 13 onik-4
1 000CHOBBIBATh X MPUMEHEHUE B TIPOPECCUOHATBHOM aes-
TEJIBHOCTHU M W /160mc-4
H N 9ric4
OIIK-1 — crocoGeH pemaTh THIIOBbIE 3a1a4u PodeccHo- 3 N1 omca
HAJTbHOM JIEATENFHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopaszoen 3.2. V| WA2 onka
T HOB MaTeMaTHUYECKHX, €CTECTBEHHOHAYYHBIX U o0IIenpodec-
exHon02UsA
CHOHAJIBHBIX JUCIHUIUINH C IPUMEHEHHEM HH()OPMAIMOHHO-
noayuenus L H | U3 omx1
KOMM YHUKAI[HOHHBIX TEXHOJIOTHIA.
be36upycHo2o
HOCAOOUROZ0 OIIK-4 — criocobGeH peann3oBbIBaTh COBPEMEHHbBIE TEXHOIOTHH 3 HJ[3 onik-a
¥ 000CHOBBIBATh MX MPUMEHEHHE B MPOJECCHOHATBHOM aes-
Mmamepuana. p pod a v N160ric-4
TETBHOCTH
H N90rmk-4

5.2. HIkaabl 1 KPpUTEPUHA ONCHUBAHUA NOCTUIKCHUA KOMl'[eTeHIII/Ii/i

5.2.1. lllkajanl oueHUBAHUA JOCTHKEHHSI KOMIIeTeHIUil

Bun onenku OreHku

AxaneMuueckas OleHkKa
110 2-X 0AJUIBHOM IIKaJIe

HC 3a4€THO 3a4TCHO

5.2.2. Kputepuu oueHWBAHUS JAOCTHKEHUS] KOMIeTEHIHit

Kputepuu onenku Ha 3adete

Orienka, ypoBeHb
JIOCTHKEHUS
KOMIICTCHIIN U

Onrcanne KpUTEpHUEB

3a4TeHo, BLICOKHUH

CryneHT BBIIOJTHIUI BCE 3aJaHMs, MPEAyCMOTpEeHHbIE paboueil mporpam-
MO, oTyHTaicsi 00 WX BBHIIOJHEHWH, NEMOHCTPUPYS OTIMYHOE 3HAHUE
OCBOEHHOI'0 MaTepHaia U YMEHHE CAMOCTOSATENBHO PEemIaTh CIOXKHBIC 3a-
Ja9X JUCIUTITHHBI

3adTeHo, MpOJBUHYTHINA

CryneHT BBINIOJTHIUI BCE 3aJaHMs, MPEAyCMOTpEeHHbIe paboueil mporpam-
MO, oTumTancs 00 WX BBITONHEHWH, JEMOHCTPHUPYS XOopollee 3HAHUE
OCBOEHHOT'O MaTepHalia U YMEHHE CaMOCTOSITEIhHO PelIaTh CTaHJapTHBIC
3a/1a4¥l TUCIUTLIAHBI

3a4TeHo, OPOrOBbII

CTyneHT BBIIOJHWI BCE 3aJaHusl, MPElyCMOTPEHHbIE paboueil mporpam-
MOH, OTYUTAJNCS 00 MX BBINOIHEHUH, JEMOHCTPUPYS 3HAHUE OCHOB OCBO-
€HHOr'0 MaTepHuaja U yMEHHE pellaTh CTaHAAPTHBIC 3aa4l JUCLUIUIMHBI C
ITOMOILBIO MTPENOIaBaTEN

He 3aureno,
KOMIIETEHIIHS HE OCBOCHA

CTyneHT BBIIOJIHWI HE BCE 3alaHus, MPEeAyCMOTpeHHble paboueil mpo-
rpaMMOH WJIM HE OTUYHMTAJCS 00 WX BBIIIOJHEHUH, HE MOATBEPXKIAET 3HA-
HUE OCBOGHHOI'O MaTepHalla M He yMEeT pelIaTh CTaHAApTHBIE 3a/aud
JUCLUIUIMHBI JaKEe C IOMOIIBIO IPEroAaBaTesns

KpI/ITepI/II/I OLICHKHU TCCTOB

KOMITETEHIIUHA

OLueHka, ypOBEHb TOCTUKEHUS

Onucanue KpUTEPUEB

OTIMYHO, BEICOKHI

Co;[epxcaHI/Ie IMMPpaBUJIBHBIX OTBETOB B TCCTC HC MCHEC 90%
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Xoportro, MPOABUHYTHII ConeprkaHre MPaBUIBHBIX OTBETOB B TeCTe He MeHee 75%
Y I0BJIETBOPUTENBHO, ITOPOTOBBIH ConeprkaHre MPaBUIBHBIX OTBETOB B TecTe He MeHee 50%
HeynoBieTBopuTenbHO, o

ConeprkaHue MpaBUJIbHBIX OTBETOB B TecTe MeHee 50%
KOMITETEHIINS HE OCBOCHA

Kputepuu oieHKH yCTHOr O onpoca

Orenka,
YPOBEHb JOCTUXKEHUS Onucanue KpUTEepUeB
KOMIIETEHITU M
CTyneHT IeMOHCTPUPYET YBEPEHHOE 3HAHNE MaTepHraia, YeTKO BhIpaXkaeT
3a4TeHO, BLICOKUH CBOIO TOYY 3pEHUS IO PACCMATPUBAEMOMY BOIIPOCY, NMPUBOJS COOTBET-

CTBYIOLINE IIPUMEPHI

3auTeHo, NPOABUHYTHIN
OT/IETbHBIE TIOTPEITHOCTH B OTBETE

CTyleHT IeMOHCTpUPYET YBEpPEHHOE 3HaHME MaTepualla, HO JIOIyCKaeT

3auTeHo, MOpPOroBbIi
JIOITYCKAET OMMOKU B OTBETAX

CTyneHT 1eMOHCTPUPYET CyILIECTBEHHbIE TPOOEIbI B 3HAHUSIX MaTepHaa,

He 3aureno, komnerenus | CTyAeHT IEMOHCTPHPYET HE3HAHHE MaTepuaia, JOMyCcKaeT rpyobie

HE OCBOEHA OIIMOKU B OTBETax

5.3. MarepuaJibl AJ151 OEHKH T0CTUKEHUs] KOMIIeTeHIU I
5.3.1. OueHoynble MaTepHAJbl MPOMEXKYTOUYHOI aTTeCTAIMU
5.3.1.1. Bonpocsl Kk 3k3amMeHy (He IPeayCMOTPEHBI)
5.3.1.2. 3agaum Kk 3k3amMeHy (HE MPEITYCMOTPCHBI)
5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKO#i (He TPeayCMOTPEHBI)

5.3.1.4. Bonpochl K 3a4eTy

Ne Coaep:xanue

KoMmnerenuus

UK

1. Ocob6ennoctu crpoenue JJHK sykapuot

OIIK-1

N 1omnk1
N120mk-1
N/130mk-1

OIIK-4

NBonk-4
N d60mk-4
N %0mk-4

2. Pennmukarnusa JAHK. [IpuHnunel pernukanuu

OIIK-1

U 1omnk1
N120mk-1
N/130mk-1

OIIK-4

W/130mk-4
N 160orik-4
N 90mk-4

3. Tpanckpunuus y sykapuoT

OIIK-1

N 1omnk1
N120mk-1
N/130mk-1

OIIK-4

N/130mk-4
N /160rm1k-4
N 90mk-4

[MoctTpanckpunuuonnsie npeodpazoanus PHK
Yy 3YKapHuoT

OIIK-1

N 1omnk1
N120mk-1
N/130mk-1

OIIK-4

U3omk-4
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N/160r1Kk-4
N/190rk-4

I'eneTnueckuii Kog U €ro CBOMCTBA

OIIK-1

N 1omk-1
NJ20mk-1
N3 0mk-1

OIIK-4

W13 0rmk-4
/160114
NU190rk-4

LlenTpanpHas nOrMa MOJIEKYJIIPHOM I'€HETUKH

OIlK-1

N 1omk-1
NUJ120mk-1
W13 0mk-1

OIlK-4

/1304
N/160rk-4
N/190rk-4

TpaHcIsIUs TeHETHYECKOr 0 KO1a

OIlK-1

U 1omnk-1
NJ120mk-1
NU/130rmk-1

OIlK-4

N3 ork-4
NJ60rk-4
N]90rk-4

Coznanne pexomOuHaHTHBIX JJHK 1 "6nbmmorex"
T'CHOB

OIlK-1

WU 1omk-1
NJ120mk-1
N20mxk-1

OIIK-4

NJ3onk-4
HNJ160mk-4
HNJ190nk-4

Brigenenue u KIIOHUPOBAHHEC I'CHOB.

OIIK-1

N1omx-1
N20mxk-1
N/130mk-1

OIIK-4

W/130mxk-4
N d60mk-4
N I%mk-4

10,

9KCHp600H5{ I'CHOB

OIIK-1

N 1omnk1
N120mk-1
N/130mk-1

OIIK-4

N3Bonk-4
N d60rmk-4
N 90mk-4

11,

COSI[aHI/IC TPaHCTCHHBIX paCTCHI/Iﬁ

OIIK-1

I/II[ 1 OIIK1
N120mk-1
N/130mk-1

OIIK-4

N3onk-4
N d60rmk-4
N 90orik-4

12,

Merozp! In VItro is 0310pOBICHUST PACTECHHIA.

OIIK-1

N 1omnk1
N120mk-1
N/130mk-1

OIIK-4

HI[ RIS
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NU/160r1k-4
N/190rk-4

13

MUKpOKIOHAIBHOE Pa3MHOKEHUE PACTEHUI

OIIK-1

N 1omk-1
NJ20mk-1
NUJ20mk-1

OIIK-4

N/130rmk-4
N/160r1k-4
NU/190rk-4

14

Mukpo4yepeHKOBaHUE y PaCTECHUH.

OIlK-1

N 1omk-1
NUJ120mk-1
N3 0omk-1

OIlK-4

/1304
N/160rk-4
N/190rk-4

15

Perenepanus pacTeHU U3 MEPUCTEM.

OIlK-1

Wl omnk1
N 20mk-1
N]Bomk-1

OIlK-4

N/130rmk-4
NJ160mk-4
HNJ190nk-4

OIIK-4

NJ3onk-4
NJ160nk-4
NJ90nk-4

16

TpeOGoBanus, mnpenbsBIseMble MPH IPOBEACHUHU
pabor in vitro.(k muTaTenbHOU cpeae, K obopy-
JIOBaHUWIO, MaTepuaiam 1 Jip.)

OIIK-1

U 1omnk1
N120mk-1
N/130mk-1

OIIK-4

N/130mxk-4
N /160rm1K-4
N %0mk-4

17

CocTaB OCHOBHBIX MUTATEIbHBIX CPEJ IS MUK-
POYEPEHKOB.

OIIK-1

U 1omnk1
N120mk-1
N/130mk-1

OIIK-4

W/130mk-4
N d60rmk-4
N 90mk-4

18

CocTaB OCHOBHBIX NMUTATENbHBIX CPE B TEXHOIO-
rud in vitro.OcoOEHHOCTH MPUTOTOBJICHUS MTUTA-
TEJIBHBIX CPEeJ.

OIIK-1

N 1omnk1
N120mk-1
N120mk-1

OIIK-4

N3omk-4
N/160rm1k-4
N 90mk-4

19

[Ipumenenne GuUTOpPErynsiTOpoB B OMOTEXHOIO-
TMM TIPU MUKPOKJIOHAJIBHOM pPa3MHOXXEHUHM pac-
TEHUH.

OIIK-1

U 1omnk1
N120mk-1
N/130mk-1
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OIlK-4

N3onk-4
N 60mk-4
N90nk-4

20 O6opynoBanue OMOTEXHOIOTHYECKON JTabopaTo-

OIlK-1

N 1omk-1
NUJ20mk-1
N3 0omk-1

pun. TpeboBaHus K 000pyAOBAHUIO.

OIlK-4

N3Bonk-4
N 60rnk-4
N 90nk-4

5.3.1.5. Ilepevenn TeM KypcoBbIx mpoekToB (pador) (He mpexycMoTpens).

5.3.1.6. Bonpochl k 3amuTe KypcoBoro npoekrta (padornl) (He nmpemycmorpenst).

5.3.2. OueHouHble MaTepuaIbl TEKYIIEro KOHTPOJS

5.3.2.1. Bonpocsl TeCTOB

Kowmre-
Ne Coaep:xanue - NAK
1 | Yro Takoe azorpuxcanun?:
1) nepeBoa atmocgeproro azora (N2) B pacTBOPUMYIO, OHOJIOTH- W omia
YCCKH YCBOAEMYIO (POpMY € ITOMOIIBIO a30TQUKCHPYIOMHNX Opra- | -1 | Y 2omica
HU3MOB. U Bomc
2) nepeBon atMoceproro azora (N;) B HEpaCTBOPUMYIO, OHOIIO-
TUYECKHA YCBOSEMYIO (OpMY C MOMOIIBIO a30T(PHUKCUPYIOIIHX Op-
TaHU3MOB.
3) mepeBox azora (N2) B pacTBOPUMYIO, OMOJOTHYECKH yCBOSsIE- NUJ30nk-4
MYy (OpPMY C MOMOIIBIO a30THUKCUPYIOIHUX OPTAaHU3MOB. OIIK-4 | U160mKk-4
4) nepeBon armocheproro azora (Nz) B pacTBopuMyIO (GopMy C N90rmk-4
MOMOUIBIO a30TPUKCUPYIOIIUX OPTAHU3MOB.
2 | AMILIHUKAIHS — 3TO: N1 onka
1) yMeHbIIICHHE 03I FeHA. OIIK-1 | UO20mxk-1
2) paBHas 103a reHa. N30mnk1
3) ociabneHue NEHCTBHsSI TeHa. WBomx4
4) yBenu4eHue J03bl TeHa. OTIK-4 | W/T60mx4
N190rmk-4
3 | Auaporenes —310:
1) pa3BuTHe SMOPUOKIOB, a 3aT€M U PACTEHUI U3 MPE/IIeCTBEH- M/ onk1
HUKOB MY)KCKHX ITOJIOBBIX KIIETOK — MaKpOCIIOp. OIIK-1 | M20mx1
2) pa3BUTHE SMOPHUOUIOB, a 3aTeM U PACTEHUH U3 MPE/IIECTBEH- N/ Bonk1
HUKOB MY)KCKHX IOJOBBIX KIIETOK — MHKPOCIIOP.
3) pa3BuTHE SMOPHUOUIOB, @ 3aTEM U PACTEHUH M3 MYKCKUX MOJIO-
N/Bonk-4
BBIX KJIETOK — MUKPOCIIOP.
. OIIK-4 | U60mK-4
4) pa3BuTHe SMOPHOU/IOB, a 3aTEM H PACTCHHI U3 KEHCKUX I10- M9
JIOBBIX KJIIETOK — MaKpOCIOp.
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BuortexnoJsiorusi — 3TO:

1) Hayka 0 MPaKTHYECKOM MCIIONb30BAHUH JOCTHKEHUH GHOIO- Wl omie1

— OIIK-1 | U120mk-1

2) HayKa O NPAKTHYECKOM HCIOJIb30BAHUU JOCTHIKEHUM Te€HETHU- N30k

KH.

3) HayKa O MPaKTHYECKOM HCIIOIb30BAHMH JOCTHIKEHHI MUKPO- U1 30mk-4

OMOJIOTHH. OIIK-4 | Ull60mk-4

4) HayKa O IPAaKTUYECKOM UCIOJIb30BAHUHU JIOCTHKEHUI CEeJIbCKO- N90r1x-4

r'o X034iCTBA.

Buosioruyecku akTUBHBIE COeTHHEHUS — ITO

1) BemiecTBa, CIOCOOHBIC OKA3bIBATH BIIMSHKUE HA BCE MPOIICCCHI, N 1ok

MPOTEKAIOIINE B OPraHU3MeE. OIIK-1 | U20mk-1

2) BellecTBa, CIOCOOHBIE OKa3hIBATh BIMSHHE Ha OHOJIOTHYECKHE N120mK-1

IIpoLIECCHl B OPTaHU3ME.

3) BemiecTBa, CIOCOOHBIC OKa3bIBaTh BIMSHUE HA HEKOTOPBIE

NPOLECCH B OPraHU3ME. N/ Bonk-4

4) BemiecTBa, ClIOCOOHbBIE OKA3BIBATH BIMSHHUE Ha (PU3HOIOrHYE- OIK-4 | Wlbork-4

CKHE MPOLECCHI B OPraHU3ME. Nonic4

BekTop — 370!

1) monekyna IHK, He cmocoOHast CaMOCTOSITEIIBHO PEIlIu -

[UPOBATHCS B KJICTKAX Pa3IMYHbIX OPraHU3MOB M 00€CIeUnBaTh N1 onka

pasMHOXeHHE U paboTy BCTPOEHHOTO B Heé TeHa. OIIK-1 | U 20mnk-1

2) monekyina PHK, crnocoGHas caMOCTOSTENBHO PETUTMIMPOBATHCS N120mk-1

B KJIETKaX pa3IMYHbIX OPTaHU3MOB U 0OecIeunBaTh pa3MHOXKE-

HUE U paboTy BCTPOCHHOTO B HEe€ TeHa.

3) monekyna JIHK, cmocoOHas caMOCTOSATEIHHO PEIlIIH -

[UPOBATHCS B KIETKAX Pa3IMYHbIX OPraHU3MOB M 00€CIeunBaTh B oms

pa3MHOKEHHE U paboTy BCTPOEHHOTO B He€ TeHa.

4) Monexyia, crmocoOHasi CaMOCTOSITEIbHO PEITUIUPOBATHCS B OTK-4 EHSOHKA

KJIETKaX Pa3JIMYHbIX OPTaHU3MOB U 00€cIeunBaTh pa3MHOKECHHE Aonic4

1 paboTy BCTPOCHHOTO B He€ reHa.

I'en —3T0:

1) mocienoBaTeNIbHOCTh AMHHOKHCIIOT, OTBETCTBEHHAS 32 OIIpe-

JIeNIEHHYI0 (PYHKIIMIO OpraHu3Ma IyTeM KOJAUPOBAaHUS OelTKa WITH M lonk-1

PHK. OIIK-1 | U120mK-1

2) mocne0BaTeIbHOCTh HYKIICOTH/IOB, OTBETCTBEHHAS 32 OIpeie- W/3omx-1

JIEHHYIO CTPYKTYpPY OpraHu3Ma IMyTeM KOAUPOBAHUS OeliKa HIIn

PHK. IlpencraBaser co00i OTpe30K MOJEKYJIbl HYKJICHHOBOW

kucnotsl (JJHK, pexe PHK).

3) nocnenoBaTeIbHOCTh HYKJICOTH/IOB, OTBETCTBEHHAS 32 OIpeie- NJ130rmk-4

NeHHyI0 QYHKIMIO OpraHu3Ma nyreM koguposanus 6enka. Ipen- | OHK-4 | Ul6omk4

CTaBJIsIET COOOH OTPE30K MOJICKYJIBI HYKJIECHHOBOIH KHCIOTHI N90rk-4

(AHK, pexe PHK).

I'enorum — 310 3 U onk4

1) COBOKYIMHOCTh YaCTH T'€HETHYECKOM HH(OpMAIMH OpraHu3Ma. ONK-1 | WM20mk1

2) COBOKYITHOCTh BCEH T€HETHUYECKOW WH(OPMALUU OpraHu3Ma. W Bomk1

3) cCOBOKYMHOCTh UH(pOpPMAILUK 00 OpraHu3Me.

4) unpopmarus o6 OpraHusme. N 130mk-4
OIIK-4 | U60rxk-4

N 90mk-4
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9 | NeHeTHYeCKHii KOI — ITO:
1) cucrema 3anucu reHeTuueckoit mHpopmaiuu B mosiekyie JJTHK
Kogupymoias Oenok U1 omk-1
2) cucTeMa 3anucy reHeTHYecKol HHPOpMAaLui, OCHOBaHHAsI Ha OIIK-1 | U120mk-1
COOTBETCTBHHU YEPEIOBAHMS TPOEK HYKICOTHIOB (KOZOHOB) B MO- U301
nexkyne JHK nopsiaky amuHokucinot B kogupyemoM ero PHK
3) cucTema 3anucu reHeTHYecKol HHPOpPMAalui, OCHOBaHHAsI Ha
COOTBETCTBHHU YEPEIOBAHMS TPOEK HYKICOTHIOB (KOJZOHOB) B MO-
nekyne JHK nopsaaky aMUHOKHUCIOT B KOTUPYEMOM €10 OerKe WBomi4
4) cucrema 3amnKcu TeHeTHYECKOM nH(pOopMaluK, OCHOBaHHAs Ha OITK-4 | U60mic4
COOTBETCTBHH YEePEOBAHUS HYKICOTHUIOB (KOJIOHOB) B MOJIEKYJIE V19014
Oenka IMOPSAKY aMHHOKHUCIIOT B kKopupyemoMm ero JITHK
10 | I'ennasi HHIKEeHEPHUSA— ITO
1) u3MeHeHne HACIEeICTBEHHOCTH C TIOMOIIBIO ee Mpeodpa3oBa- U1 onk1
HUS Ha YPOBHE OT/CIIBHBIX TCHOB. OIIK-1 | U120mnk-1
2) U3MEHEHHE HACIIEICTBEHHOCTH C MOMOIIBIO e Mpeodpa3oBa- U301
HUS Ha YPOBHE OTACIBHBIX XPOMOCOM
3) u3MeHeHHe HACIICACTBEHHOCTH C MOMOIIBIO e¢ Mpeoldpa3oBa-
HHUS Ha YPOBHE OTJEJIBHBIX F€HOMA W/ 30nk-4
4) U3MEHEeHHEe HACJIEJCTBEHHOCTH C MOMOIIBIO e¢ Tpeoldpa3oBa- ONK-4 | U/6orik-4
HHUSI HA YPOBHE OTJIEJIBHBIX OPTaHU3MOB WO0nk-4
11 | Ierepoxkapuon — 3710: N1 onk-1
1) NpOaYKT CIUSIHUSA SIACP Pa3HBIX KIECTOK OIIK-1 | U 20nk-1
2) IPOAYKT CIHSHUS KJIETOK C TEHETUYECKH DPA3IMIHBIMHU SIPaMH, N30mk-1
B KOTOPOM HE IIPOU3OIIIIO CIUSHHUE SAep
3) NPOAYKT CIUSHMS KIIETOK N/ Bonk-4
4) IPOAYKT CIAMSHUSA KIETOK C FEHETHMYECKH DPa3IMYHBIMH SIPAMHU, OIIK-4 | H/6ornk4
B KOTOPOM [POU3OILIIO CIUAHUE SJED W00k
12 | Tomokapuon — W omga
;z)lzp;enlzgz I:;I:;I;P;ﬂ(jz:;?f;:i;l;ﬁ Pa3IUYHBIX KJIETOK, B KOTO- OMK-1 | MM2omca
2) IPOAYKT CIHSHUSI TCHETUYECKN HICHTHYHBIX KJIETOK, B KOTO- M AZomk-
PBIX HE MMPOU30LLIO CIUSIHUE sIIep Mo
3) IPOAYKT CIHUSHHS KJIETOK, B KOTOPBIX HE MPOU3OILIO CIHSIHIE
OIIK-4 | U60omk-4
ANEP U901k
4) IpPOJYKT CIHSIHUS KIETOK Ork-4
13 | I'uHorenes—37o :
1) pa3BuTHe 3HAOCIIEpMa O€3 OIJIOOTBOPECHUS MPH KYJIbTHBHUPO- NTlonk1
BAaHHUH HEOIJIOJ0TBOPEHHBIX 3aBs3€H M CEMAMOYECK. OHK-1 | UA20mk-1
2) pa3BUTHE 3aPOIBIIICBOr0 MEIIKa IOCIe OIUIO0TBOPCHUS TIPH U] Bomk-1
KYJbTHBHPOBAHUU HEOIJIOAOTBOPEHHBIX 3aBS3€H M CEMSIIOYEK.
3) pa3BuTHE 3apOIBIIICBOro Memika 0e3 Or0J0TBOPEHUS TPH M Bomka
KyJIbTUBHPOBAHUU OIUIOJJOTBOPEHHBIX 3aBSI3€H M CEMSAIOYEK. )
4) pa3BUTHE 3apPOJBIIIEBOr0 MeliKka 0e3 OII0JOTBOPEHUS IPU OfTK-4 gﬁgomm
KyJbTUBHPOBAHUU HEOIUIONOTBOPEHHBIX 3aBSI3€H M CEMSIIOYEK. OftK-4
14 | Tennast HHIKEeHEPHA — ITO:
1) 5T0 M3MEeHeHHe HACIEICTBEHHOCTH C MOMOIIBbI0 ee Mpeodpaso- U1 omk.1
BaHUA Ha YPOBHE OTAEJIbHBIX TE€HOB. OIIK-1 | UO20mxk-1
2) 5TO M3MEHEHHE HACJICCTBEHHOCTH C MOMOIIBIO ee mpeodpas3o- N130mx-1

BaHHA Ha YPOBHEC OTACJIBHBIX XpPOMOCOM.
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3) 3T0 M3MEHEHHE HACICICTBEHHOCTH C MOMOIIBIO ee mpeodpaso-

BaHMS Ha YPOBHE OTJEIbHBIX OPTAaHH3MOB Al omes
4) 5T0 U3MEHEHHE HACICICTBEHHOCTH C IOMOLIBIO ee mpeoldpas3o- OTTK-4 gﬁggﬁii
BaHMs HAa YPOBHE 'eHOMA.
15 | dexeuust — 31o:
1) myranus, B pe3yibTare KOTOPOM MPOUCXOTUT JOOABICHUE Of- W1 omk-1
HOT'0 Uu 0oJiee HyKICOTUI0B OIIK-1 | Ud20mk-1
2) MyTaIysi, B pe3yjibTaTe KOTOPOM MPOUCXOIUT yTpaTa OJHOIO N30mx-1
unu 6osiee HyKJICOTUIOB
3) myTarsi, B pe3y/ibTaTe KOTOPOM MPOUCXOMUT YIBOCHHE OJHO-
ro win 6ojee HyKJICOTHI0B W/ 3omk-4
4) myTauys, B pe3yJibTare KOTOPOU MPOMCXOIUT CUHTES OJHOTO OIK-4 | U]6onk-4
wim 6osiee HYKJIEOTHI0B N onk-4
16 | AHK —»oTo:
1) ne30kcupUOOHYKICHHOBAsI KUCIOTA, BBICOKOMOJIEK YIS PHBIH
nojauMep, 00pa30BaHHbIN YETHIPbMS HYKICOTHIAMH, COCTOSIIIIUMHU
13 a30TCOJIEP KAIINX UKINYECKUX COEJUHEHU M, Ha3bIBAEMbIX N 1omnx-1
OCHOBAHHSIMU, CaxapoM — J1e30Kcupr0030it u hocdopuoit kucmo- | OIK-1 | U120mk1
Toi. COOTBETCTBEHHO YEThIpEeM HyKJieoTuaM B coctaB JJHK N30mx-1
BXOJST 4 OCHOBaHUsI — THMHUH, aJIcHUH, TYaHUH U UTO3HH. Uepe-
JIOBAaHHEM HYKJICOTHIOB KOAMPYETCS TeHEeTHYecKash MHQOpMaIiusi
2) pruOOHYKIICHHOBAs KUCIIOTa, BHICOKOMOJICKYIISIPHBIHN TTOJIMMED,
00pa30BaHHBIN YETHIPbMSI HYKJICOTHIAMHU, COCTOSIIIIMMH U3 a30T-
coJlepKaIINX MUKIMYECKUX COCIMHEHNH, Ha3bIBAEMbIX OCHOBA-
HUSIMH, CaXxapoM — JIe30Kcupr0030it u pochoproii kucmoroit. Co-
OTBETCTBEHHO 4eThIpeM HykiIeoTuaam B coctas JJHK BxomsaT 4
OCHOBaHUS — TUMHH, a/ICHUH, TYaHUH U IIATO3UH.
3) UepemoBaHWEM HYKICOTHIIOB KOAWPYETCS TEHETHYECKas UB0mk-4
uH}opmauus OIIK-4 | Ud60rik-4
—:JIe30KCUPUOOHYKIICMHOBAs KHUCJIOTA, TOJIMMEp, 00pa3oBaHHBIN N190r1k-4
YeTBIPbMS HYKJICOTHUJIAMHU, COCTOSIIIMMH U3 a30TCOAEp KaIlnuX
OUKINYECKUX COeTUHEHUN
4) ne30KkCUpHUOOHYKICHHOBAS KUCIOTA, BBICOKOMOJIEKYJIISIPHBIN
noJauMep, 00pa30BaHHBIN YETHIPEMS HYKICOTHIAMH, COCTOSIIIUMHU
13 aMUHOKHCIIOT
17 | Tepmun in vitro o3Hauvaer:
1) BeIpamiuBaHue BHE OpraHU3Ma W ok
2) BBIpAlllMBaHHE BHE OPraHM3Ma Ha WCKYCCTBCHHBIX ITH- OIK-1 | U201
TaTEJIbHBIX CPeJaX B CTEPUIIHHBIX YCIOBHIX W Bomnk4
3) BeIpalllMBaHHE BHE OpPraHM3Ma Ha WCKYCCTBCHHBIX ITH-
TaTeJIbHBIX Cpeaax
4) BbIpalIMBaHUE B CTCPUIIBHBIX YCIOBHSIX N30rmxk-4
OIIK-4 | U60mK-4

N 90mk-4
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18 | Kamnyc —310:
1) macca audbepeHIUPOBAHHBIX KIETOK, 00Pa3YIOMIMXCSI TPU
MOBPEXKACHUU PACTECHUS, THOO MPU BhIPAIIUBAHUH €AMHUYHBIX
KJIETOK iN ViVO. U1 omk-1
2) macca Hemu(PepeHIIMPOBAHHBIX KIECTOK, 00Pa3yIOIIMXCS IPH OIIK-1 | U120mk-1
MOBPEXJICHUHU PacTeHUs, MO0 MPH BHIPALIMBAHNH €IUHHYHBIX N3 0mk-1
KJIETOK Ha HCKYCCTBEHHBIX cpejax in Vitro.
3) macca qudhepeHIIMPOBAHHBIX, T.€. CIICHHATU3NPOBAHHBIX KIle-
TOK, 00pa3yIouXcsl MPU MOBPEXKICHUU PACTEHHS, JTHOO MPU BbI-
pallMBaHUU €IUHUYHBIX KJIETOK Ha HCKYCCTBEHHBIX Cpeaax in
vitro.
4) macca Heau(pGepeHIIMPOBAHHBIX, T.€. HECICIUATN3UPOBAHHBIX N/ Bonk-4
KIIETOK, 00pa3yIomuXcsi IpU MOBPEXKACHUN PACTCHHUS, JTHOO0 1pu OIIK-4 | M]6ork-4
BBIpANIMBAaHUU OOJBIIOTO YHCIIa KIETOK Ha HCKYCCTBEHHBIX Cpe- N onk-4
nax in vitro
19 | Kuon —370:
1) rpynma paziu4aronmMxcs TeHeTHYeCKH KIETOK, 00- W1 omx-1
pa3oBaBLIAsICA B pE3yJIbTATE ACICHUS ONHOW KIETKH. OIIK-1 | U120mK-1
2) rpynmna He pa3InJyalomuXxcs TeHETHYECKH KIETOK, 00- N3 0mK-1
pa3oBaBIIasiCs B Pe3yJIbTATE ACICHUS OJTHON KIICTKH.
3) rpyrmmna KJIeToK, 00pa30BaBIIasCs B Pe3yJIbTaTe JICICHUS OHOU
KJIICTKH. W/ 3ork-4
4) rpynia He pa3aMYaoIuXcs FEHETUUECKH KIIETOK, 00- OTIK-4 | N]6onk-4
pa3oBaBLIASCS B PE3YJILTATE PACHPEACIEHHSI XPOMOCOM. W00k
20 | KieTouyHasi HHKEeHEPHS — 3TO: W 1omnx-1
1) nonydenue rudpuIOB OIIK-1 | UT20mxk-1
2) moJy4YeHrue THOPHUIOB C TMOMOIIBIO CIHMSHUS KJICTOK N3 0mk-1
3) nonyyeHne TUOPUIOB C IOMOIIBIO THOPHIH3AIIIH W13 0rmk-4
4) monyueHre THOPHIOB C MOMOIIBIO CIUSHHS MPOTOIIACTOB OIIK-4 | U]160mk-4
N190rk-4
21 | KonoH — 3710 W ok
1) Tpoiika HykiaeotuaoB B JIHK wiu PHK ONK-1 | U2omic1
2) tpoiika nykineotunos B JJHK unu PHK, kogupyromas onpee- B0k
JICHHYI0 aMHHOKHCIIOTY, JIH0O ONpeaessronias Haqaio /cTapT—
KOJIOH/ MJIM KOHEIl /CTON—KOI0H/ TPaHCISAIHH N 3onk-4
3) Tpoiika nykneoruaos B JJTHK OIIK-4 | U6ork-4
4) tpoiika Hykieotua0B B PHK N90mx-4
22 | KoHbworamusi — 3710:
1) anayor moxoBOro mnpoiecca W1 omk-1
2) aHAJIOT MOJIOBOTrO Mpolecca y OaKTepHid, IPH KOTOPOM IEPEHOC OIIK-1 | U120mk1
T€HEeTUYECKOTr0 MaTepuaia OT OAHOW O0aKTepHUH K APYroi He Mpo- NU130mx-1
HUCXONUT
3) aHasor moJ0BOro mpoiecca y 6akTepuii, mpu KOTOPOM HET
MPSIMOTO KOHTAKTa MEXy KIeTKaMH
4) aHaJIor MOJIOBOrO Mpoliecca y OAKTepHid, IPH KOTOPOM HEPEHOC N30rmxk-4
FEHETUUYECKOr0 Marepuana oT OJJHOW OaKTepHUH K APYrou ocy- OIIK-4 | U60rik-4
LIECTBIISIETCS B PE3YJIbTATE MPSAMOr0 KOHTAKTa MEXIYy HUMH N190rmik-4
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23 | Kommnementapuast JHK (k/IHK) —5To: W omica
1) cunresupyemast korust MPHK, cooTBeTcTBYIOIIas OMpeencH- OIK-1 | M20mic1
HOMY T'€H
2) CI/}IIHTe3EIIpyeMa;1 nuckyccrseHHo konusi MPHK, cooTBercTByto- M 3omes
mast ONpeeIeCHHOMY T'eHy N30mk-4
3) cunTe3upyemas uckyccrBenHno konuss MPHK OIIK-4 | Ud60omk-4
4) MPHK, cooTBeTCTBYIOIIIasI OPEICIICHHOMY TeHY N 190mnk-4
24 | KocMHaBI — 3TO: N1 omk1
1) HOBBI# THUIT BEKTOPOB OIIK-1 | U20mk-1
2) HOBBI THIT BEKTOPOB, COYETAIOLINX B ceOE CBOWCTBO MIa3MHU- U130mK-1
IIbl U BUpYCa
3) ocobbie BEKTOPHI N3 0rk-4
4) HOBBIH TUII BEKTOPOB, 00J1a/1al0NIKE CBOKCTBOM BUpYyCa OHK-4 | Ul6ork4
N90rk-4
25 | "JInnkue KOHUbI" — 3TO
1) yuactku JJHK co cnapeHHBIMU a30THCTHIMH OCHOBAHHUSIMH,
KOTOpBIE CTPEMSTCSI 00BETMHUTHCS TI0 TPUHIIAITY KOMITJIEMEH- Wl onk
TapHOCTHU ONK-1"| M/Qonk1
2) yuactku JIHK ¢ HecnapeHHBIMH a30THCTHIMH OCHOBAHHSIMH, 1Bonk
KOTOpBI€ CTPEMSTCS OOBEIMHUTHCS IO MPHUHIIAITY KOMIUIEMEH-
TapHOCTHU
3) yuactku PHK ¢ HecrmapeHHBIMH a30THCTHIMH OCHOBAHHSIMH,
KOTOpBIE CTPEMATCS OOBEJUHUTHCS MO MPHHLIHUIY KOMIUIEMEH- N 30mK-4
TapHOCTH OIIK-4 | U160mKk-4
4) y4acTKH XpOMOCOM C HECITapEHHBIMHU a30THCTHIMH OCHOBAHHSI- NU90r1k-4
MU, KOTOPBIE CTPEMSATCA 00bEAMHUTHCS MO MPUHIIUITY KOMILIE-
MEHTapHOCTH
26 | Jlokyc —3T0:
1) MecTo Ha MOJIeKyJie HYKICHHOBON KHCJOTBI, 3aHMMaeMOe Ofl- N1 omk-1
HUAM T€HOM WJIU TPYyNmod OObIYHO (YHKIIMOHAIBHO OJHM3KHX Te- OIIK-1 | U120nk-1
HOB N3omk-1
2) MEeCTO Ha MOJICKYJIe HYKJIICHHOBOM KHCIIOTBI
3) MecTo Ha MOJIeKyJle HYKICHHOBOW KHCJIOTHI, 3aHHMaeMoe O-
HUM T€HOM WJIM TPYNIOW OOBIMHO (PYHKIMOHAIBHO HAJIeKUX Te- W13 0mK-4
HOB OIIK-4 | U160onk-4
4) mecTo Ha MoJeKylie Oelka, 3aHMMaeMOe OJHUM T'€HOM WIIU N 19%0onk-4
rpynmnoid o0bIYHO (PYHKIMOHAIBHO OMU3KUX T'€HOB
27 | MoJieKkyJIsipHOe KJIOHHPOBAHUE — 3TO:
1) meton oOHapyxeHHs MOJieKysl pekoMOuHaHTHBIX JTHK T om
2) MeToa OOHapyKeHHs MoJIeKyI pekomOouHaHTHRIX JTHK, OMK-1 | W20mk1
Harnpumep, TMOpUIHON TUIa3MHJIbl, TYTEM BKIIIOUEHUS YYKEpO.- W Bommic1
Hoit JIHK B BekTOpHYIO Mu1a3Muy/ myTeM pacceBa U BhIpallluBa-
HUSI Ha IUTATEJIbHOM arape KJeTok, B kotopelie Takas JJHK Oblia
BBeJleHa TpaHchopmanueil. B cnyuyae 6akrepuil kaxnaas Takas
KJIETKa MPECTaBIIsAET COOON KIIOH, BCE KIETKH KOTOPOro Cozep-
JKaT OJIMHAKOBBIE MOJIEKYJbl pekoMOuHanTHOH JTHK W]3oric-4
3) metoxa obHapyxkenus moekyn JJTHK OIK-4 | N/l6omk-4
U194

4) meTo 0OHapyXeHHs MOJIeKys pekoMOuHanTHRIX PHK
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28 | IIpoTromiaact — 3TO: U 1omnk-1
1) 4acTh UUTOMIA3MBI, TUIICHHAS KIETOYHONU CTCHKH. OIIK-1 | U20mk1
2) 4acTh KJIETKH, JTUIICHHAS KICTOYHBIX OPTaHeI. U Bonk
3) 4acTh HUTOIUIA3MBbI, C KJICTOYHON CTCHKOM.
4) yacTh KJICTKH, JTUIICHHAS KIETOYHOU CTCHKH. W 30nk-4
OIIK-4 | U160mK-4
N90rk-4
29 | Maccax — 3710:
1) mepecanaka kamryca Ha 00OTraleHHYI0 TOPMOHAMH TUTATEIb - U1onk-1
HYIO cpeny Ju0o Ui MOoAIepKaHus pocTa, Tuoo ¢ nenbto uHayk- | OIIK-1 | U120mk1
U MopQoreHesa. N130mk-1
2) mepecaska Kauryca Ha Oe3rOpPMOHATBHYIO MUTATCIBHYIO CPEIy
b0 IS MOAZIEp)KaHUsl pocTa, MO0 C MENTbI0 MHAYKIUU Mopdo-
reHesa. W B0mc4
3) mepecajka KauIyca Ha CBEXKYHO MUTATEIbHYIO Cpey JTU00 st OTIK-4 | W6omka
Mo Aep>KaHus pOCTa, TUOO C IEeNbI0 HHAYKIIUU MOpQorenesa. W%k
4) nmepecaika Kalayca Ha CBEKYIO MUTATEIbHYIO CPEY.
30 | Tita3amuaa — 310:
1) xonbiieBas monekyiaa PHK, perunupyromascs B KiieTKax aB- U1 onk-1
TOHOMHO OT XpPOMOCOMBI. OIIK-1 | U20mk-1
2) konblieBast Moiekysa JIHK, perumniupyromiasicst B KJI€TKax aB- U130mk-1
TOHOMHO OT XpPOMOCOMBI.
3) nuneiinas monekysia JIHK, perumupyrorascs B KIeTkax aB-
TOHOMHO OT XpOMOCOMBIL. N3 0rm1x-4
4) MoneKyJa, PeIUTHIUPYIOIIAsACS B KIIETKAX aBTOHOMHO OT XPO- OIIK-4 | U160rmK-4
MOCOMEI. NJ90r1x-4
31 | IpokapuoTHI —
1) mpocreiimue OHOKIETOYHBIC OPTAHU3MBI WU ot
2) mpocTeHInne HeKJIeTOYHBIC OpraHH3MbI (GakTepun, cHHE— OTK-1 | W20mea
3eJIeHbIe BOJIOPOCIIN), TEHETUYECKUI MaTepran KOTOPBIX pacmo- Mok
JI0’KEH B HEOKPY)KCHHOM SIICPHON MeMOpaHOH HYKIIeOu 1e
3) npocTeiime MHOTOKIIETOYHBIC OpPTraHU3MbI (OaKTepUH, CHHE—
3€JICHBIC BOJAOPOCIIH)
4) npocTeime 0JHOKJICTOUHbIC OPraHU3Mbl (OaKTePHH, CHHE— N30mnk-4
3eJIeHbIE BOJIOPOCIH), TEHETUYECKUI MaTeprall KOTOPBIX PacIio- OIIK-4 | Ul6onk-4
JI0)KCH B HEOKPY)KCHHOM SIICPHOH MEeMOpaHOH HYKIIeOHu 1e N 19%0onk-4
32 | Mpoaudepamust —3T0:
1) pa3pacraHue TKaHU ITyTeM MEHOTHYECKOr0 HOBOOOPa30BaHUS W/ lonk-1
KIETOK OIIK-1 | U20mk-1
2) pa3pacTaHue TKaHU IIYTeM MUTOTHYECKOrO HOBOOOPa30BaHMUS N/30mk-1
KJIETOK e
OTTK-4
3) pa3pacraHue TKaHU OTIK-4 | W6omxa

4) HOBOOOpa30BaHUE KIIETOK

N 90mk-4
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33 | IIpomoTop — 3T10O:
1) perynsiTOpHBIN y4acTOK I'€HA UJIH TPYIIbI FTEHOB, K KOTOPOMY
npucoenuusercs GepmenT PHK—monmmepasa, ocyiecTBISIOIIII N1 omnk-1
TPAHCKPHUIIIUIO T€HOB OIIK-1 | U120mk-1
2) CTPYKTYPHBII y4acTOK I'€Ha HJIM TPYIIIbI TEHOB, K KOTOPOMY N3 0mk-1
npucoeaunsercs pepment PHK—nonumepasa, ocymecTsistonuii
TPAHCKPHUIIIUIO TEHOB
3) peryasTOpHBINA y4aCTOK I'eHa MK TPYIIBI TEHOB, K KOTOPOMY
npucoeaunsercs pepment PHK—rpanckpunrasa, ocymiecTsisio- W Bonica
IIUH TPAHCKPUIILIHIO TEHOB
4) peryasTOPHBIN y4aCTOK T'€Ha HIIA TPYIIIBI TEHOB, K KOTOPOMY OIIK-4 | W/l6or4
npucoenunsercs pepment PHK-rupasa, ocymecrtpiusromuii 1 onic4
TPAHCKPHUIIIUIO TEHOB
34 | PeBeprasa —3T0: YT ot
1) pepment, orBevaronmii 3a cuate3 PHK na marpune JJHK OIK-1 | U20mk1
2) pepmenr, oTBevaronuii 3a cuares JHK. B0k
3) dbepmeHT.
4) ¢pepmenr, orBevaromuii 3a cuare3 JJHK na marpune PHK. N3 ork-4
OIIK-4 | U160r1k-4
U%rmk4
35 | Perenepamus —310:
1) mporecc BOCCTaHOBIICHUS KIICTKOM YTPauyeHHBIX WU TIOBpE- YT omic
XKIEHHBIX YacTel OMK-1 | U120mx1
2) TpoIecc BOCCTaHOBJICHHS OPTaHU3MOM YTPauyeHHBIX HIIU T0- UB30mk-1
BPEXKJACHHBIX YacTell. B KIIETOYHON WHXEHEPUU PACTEHUN — MPO-
recc 00pa3oBaHus L[EJIOT0 PACTEHUS U3 OJHOU KIIETKH HJIM KaJl-
JIYCHOU KYJBbTYPHI
3) mporiecc BOCCTAHOBJICHHSI YTPAUSHHBIX WM TIOBPEXKICHHBIX
yacTel opraHusMa U B30mk4
4) mporecc BOCCTaHOBJICHHSI KIIETKOW WITH IEJIBIM OPTaHH3MOM OIIK-4 | UJ160mk4
YTPAUuEeHHBIX WM MOBPEXKACHHBIX YacTell. B KIIETOYHON HHXKEHE- U 90mk-4
puu pacTeHuil — mporecc 00pa3oBaHUs LEIOr0 PACTCHHS U3 OJ1-
HOW KJIETKU UJIH KaJUTYCHON KYJIBTYPBI
36 | PexomMOuHAaIUsI — 3TO:
1) 0OMeH TeHEeTHYECKUM MaTepHaIOM MEXIY IABYMS HCXOTHBIMU
monekystamu JIHK, 3akperuistonuii y moToMcTBa HOBBIE KOMOH- M lonk-1
HalMi IPU3HAKOB OIIK-1 | W20mk-1
2) OOMEH TeHETHYECKUM MAaTepHaIOM MEXIY IBYMsI MOJCKYJIaMH N/ Bonk1
JHK
3) 0OMeH reHeTHYECKUM MATePHAIOM MEXKIY JBYMS UCXOIHBIMU
monekynamu JJHK, npuBoasmiuii Kk mOSBICHUIO Y TOTOMCTBA HO-
BbIX KOMOMHaUMKA npu3HakoB. Ha MoJeKyasipHOM ypOBHE pe3yiib- N30mnk-4
TaTOM PEKOMOMHAIINY SBJISICTCS 00pa3oBaHWE PEKOMOUHAHTHBIX OIIK-4 | U160onk-4
(rubpuaubix) JJHK N90nk-4
4) oOMEH TeHEeTHYECKUM MATepHalioM MEXAY ABYMS KICTKaMH
37 | Pemuimkamus — 3T0: W omka
1) nporecc caMOBOCIIPOU3BECHHUS HYKICHHOBBIX KUCIOT. Ocy- OITK-1 | Mo

LIECTBJISIETCS MYTEM CHHTE3a JOYEPHUX HUTEH (pEeriuK) Ha hc-

N/130mk-1
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XOJHOU MoJIeKyie (MaTpuIle)

N130rmk-4
2) TmpoLecc CaMOBOCHPOU3BEICHUSI HYKJICHMHOBBIX KHCJIOT OTIK-4 | UJl60mK4
33 MPOIECC BOCIIPOU3BEACHUS HYKJIEHHOBBIX KUCIOT W190m1K4
MPOLIECC, MPOUCXOMSNINNA B HYKJICHHOBBIX KHUCIOTAX

38 | PecTpukTasbl — 3TO: W o
1) gepmentsl, paspesaromme PHK Ha pparmentst B cTporo onpe- | k-1 | u TR0k
JICJICHHBIX MECTaX B0k
2) depmenTsl, paspesatomue JJHK Ha dparmeHTsr B cTporo
onpe/eeHHbIX MECTax N Bonk4
3) depmentsl, paspesaromue JHK Ha dparmentTs OHK-4 | Ul6ork4
4) pepments, oTBeyarIKe 3a yapoenue JJHK N O0orik-4

39 | Comaruyeckasi THOpUIN3ANMA — ITO: N1 omnk-1
1) rubpuausanus mpu OECIONIOM Pa3MHOKCHUH. OIIK-1 | U120mk-1
2) rubpuan3aIus MpH MOJOBOM CKPEIHMBAHHH. N3 0mk-1
3) rubpuau3anus TUILIONIHBIX OPTaHU3MOB. N 30mk-4
4) rubpuausanys B 00X0/ MOJIOBOrO CKPEIINBAHMS. OIIK-4 | U160rm1k-4

N190rk-4

40 | CoMmaKJIOHBI — 3TO
1) perenepanTbl, XapakTepusyromuecs (EeHO— ¥ TeHOTUITHYECKH- W] oric
MU U3MCHECHHUSMH B CPABHCHUH C PACTCHUSIMHU — JOHOpAMH OMK-1 | W120mk-1
2) pacTeHHs, XapaKTepPH3YIOIIUecs T'€HOTHITUYECKHMU HW3MEHEHH- B30k
SIMUA B CPAaBHCHHH C PACTCHHUSIMU — JOHOPAMU
3) pereHepaHThl, MOJYYCHHBIC U3 KAJUTYCHBIX KYJIBTYp, XapakTe-
pusytoniuecs: GeHO— U TEHOTUITUYECKUMH U3MEHECHUSIMH B CpaB- U3omk-4
HEHHUU C paCTEHUAMHU — JOHOpaMU OIK-4 | N]6ork-4
4) pacTeHHsI TOJYYEHHBIC M3 KaUTYCHBIX KYJIBTYpP, XapaKTepH3y- /O0ork-4
foruecs HeHO— ¥ TeHOTUIINY€CKIMHU H3MEHEHHUSIMHU

41 | CTpykTypHasi 4acTh reHa — 3TO
1) y4acToK XpOMOCOMBI, HEMOCPEICTBEHHO KOAUPYIOLINIT HH- N1 onka
Gopmanuio o cTpykrype 6enka unu PHK OIIK-1 | N 20mnk-1
2) y9acTOK sipa KJIETKH, HETMOCPEICTBEHHO KOAMPYIOIMI HMH- NJBonk1
¢dbopmanmio o cTpykrype 6enka mwim PHK
3) y4acTOK reHa, HEMOCPEACTBCHHO KOAMPYIOMIMKA HH(OPMAIHIO U Borica
O CTPYKTYPEC KIECTKU OIIK-4 I/I}—I6OHK-4
4) y4acCTOK TeHa, HEMOCPEJCTBEHHO KOAUPYIOIIUN HH(OPMAIHIO W90rmk-4
o cTpykrype 6enka nunu PHK.

42 | CycneH3HOHHAsI KYJbTypa — 3TO:
1) BbIpamiMBaHue B JKUJKOW IMHUTATENBHON Cpele BO B3BEIICHHOM N 1onk-1
COCTOSIHUH OTJEJIbHBIX KJIETOK WM UX HEOOIbIINX TPYII MPU OHK-1 | U 20nk1
WCIIOJIb30BAHUH aIapaTyphl, 00ecreunBaronell UX a’dpanuio u N130rmk-1
nepeMenInBaHue.
2) BBIpAlIMBAHKE B )KHUJIKON MUTATEIHHOU CPEJIe B OCAKICHHOM
COCTOSIHUH OTJEIbHBIX KJIETOK UM UX HEOONbIINX IPYII MPU N30rmk-4
UCIIOIB30BaHMY ANNAPATyPhl, 00ECIEYNBAIOIIEH MX adPaLlUIO U OIIK-4 | N60mKk-4
nepeMeNIMBaHue. N90nk-4
3) BBIpalllMBaHKUE B JKUJIKOW MUTATEIBHOW Cpeie BO B3BEHICHHOM

43 | TOTHMOTEHTHOCTDH — ITO:
1) cBOICTBO KJIETOK pealn30BaTh FEHETUYECKYIO HH(OPMAIIHIO WU ot
Anpa. OIIK-1 | U120mx-1
2) CBOICTBO KJIETOK PEAIM30BaTh FCHETHYECKYIO HH(OPMAIIHIO 3ok

sapa, 06CCHelII/IBaIOIl[y}O HUX pa3BUTHC OO0 LCJIOr0O OpraHui3ma.
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3) CBOICTBO KIIETOK pEaln30BaTh T'€HETUYECKYI HH(OpMAILIUIO

siapa, o0ecreunBaromyo ux IuGpEepeHIUPOBKY U Pa3BUTHE 110 W/ Bork-4
[[€JIOT0 OpraHM3Ma. OIIK-4 | W/6ork-4
4) CBOWCTBO KJIETOK PEalM30BaTh I'€HETHUYECKYIO HH()OPMAIIUIO N1 Bonk-4
44 | Tpanchopmanusi —3T0:
1) mepeHoc reHeTHYECKON MH(POPMALMH MEXAY KICTKAaMH U Op- W onk-1
raHn3MaMH ¢ IOMOIIBIO BeInejIeHHON u3 KieTok PHK. OIIK-1 | M120mk-1
2) MepeHoc reHeTHuecKo MH(GOpMAlUK MEXIY KIETKaMd U Op- W/3omk-1
raHu3MaMH ¢ IOMOIIBIO BEIACICHHON 13 KiaeTok JJTHK.
3) neperoc MHGOPMAIIUU MEXAY KICTKAMH M OpraHH3MaMu C I10- N3 omk-4
MOUIBIO BhIJieNeHHOM n3 kinertok JJHK. OIIK-4 | N60rk-4
4) mepeHoc reHeTHYeCKOi MHPOPMAIMKH MEXIY KICTKaMH. U1 %rmk4
45 | TpaHCreHHbIE OPraHU3Mbl — 5TO OPTaHU3MBbI:
1) ¢ npu3HaKaMH, KOAUPYEMBIMHU YY)KyPOIHBIMUA T€HAMH, TIepe- W/ onk-1
JAHHBIMH B HUX C IOMOILBIO T€HHOW WJIM KJIETOYHOW MHKEHEPUU OMNK-1 | N20mk1
2) C HOBBIMH MTPU3HAKAMH, KOJTHUPYEMBIMH 1Y>KYPOIHBIMHU TeHa- N Bonk1
MU, TIEpEeTaHHBIMU B HUX C TTIOMOIIBIO T€HHOUW MJIN KJIETOYHOU
WHXCHEPUHU
3) ¢ HOBBIMH NPH3HAKAMHU, KOAUPYEMBIMHU UYXKYPOIHBIMH T'€Ha- W] Borc4
MU, TIepEIaHHBIMU B HUX C MIOMOIIBI0 OaKTepuu OIIK-4 | UN6orik-4
4) ¢ HOBBIMH TIPU3HAKAMH, KOAWPYEMBIMH YYKYpPOJHBIMU T'eHa- W 0nk-4
MU, IEpEJaHHBIMH B HUX C TTOMONIBI0 TpaHcopmanuu
46 | TpaHCcKpHUIIHUS — 3TO
1) nepenuchiBaHue" TeHETHYSCKON HH(DOPMAITHH CO CTPYKTYPHOM N1onk-1
gacTu reHa Ha matpuudnyio PHK, ocymecTtBisemoe ¢pepmMerTOM OIIK-1 | U20mk-1
PHK —rupunsa I/II[3QHK.1
2) "mepenuchiBaHWe" ~ TEHETHYECKOH  WHPOpPMAIMU  CO
CTPYKTypHOH yactu reHa Ha matpuuHyto PHK, ocymecTtBusiemoe
¢depmenTom PHK —monmumepasa N30mx-4
3)"nepenuceiBanre” reHeTHUeCKONM HH(popMarmu co crtpykrypHoit | OIIK-4 | U60mnk-4
gacTu reHa Ha matpuunyto PHK, ocymectBiasiemoe depmeHTOM W 190rmk-4
PHK —tomounzomepasa
47 | Tpa"Hcassuus — 3To:
1) cunre3 Genka Ha marpuie M—PHK, ocymiectisiercss B 1uto- Mo
[L1a3Me OIIK-1 | U20mk-1
2) cunte3 Oenka Ha Matpune JJHK, ocymiectBisiercst Ha pudoco- 130
Max
3) cunres Oenka Ha Matpuiie M—PHK, ocyiecTBisieTcst B KIIETKe 1304
4) cunre3 Oenka Ha Mmarpune M—PHK, ocymecrtisercs Ha pubo- OIK-4 | M60mk4
coMax U194
48 | Tpancpopmauusi —370:
1) nepeHoc reHeTHYecKON MH(DOPMALUK MEXKIY KICTKaMH U Op- W1onk1
raHU3MaMU C TIOMOIIBIO BblJieJIeHHOM 13 kiaeTok JJHK OIIK-1 | U20mk-1
2) epeHOC FeHETHYECKOW WH(pOpMALUU MEKAY KIETKaMU N Bonk1
3) nepeHoc reHeTHYecKod MH(OpMALUK MEXAy KISTKaMH U Op-
raginu3MaMH C IIOMOIIBIO BeIAeIeHHou n3 KiieTok PHK U130rmk4
4) nmepeHoc reHeTHYeCKOW MH(OpMAIUU MEXIY KIECTKaMU U Op- OIIK-4 | U60mx4

TaHU3MaMH C IIOMOIIIBIO BBIACJICHHOI'O N3 KICTOK q)epMeHTa

N 90mk-4
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49 | TpaHCcreHHBbIE PACTEHHUA — ITO:
1) opranu3Mbl, IOJy4EHHBIE B PE3YIbTATE PEKOHCTPYKIIMHU Opra- W/ oy
HH3MA OIIK-1 | U120mk-1
2) OpraHu3MBbl, OJYYEHHBIE B PE3YJIbTATE PEKOHCTPYKIIUK I'€HO- N Bonk1
Ma
3) opraHu3Mbl, ONYYCHHBIC B PE3yIbTaTe PEKOHCTPYKIIHH XPO- N30nk-4
MOCOM ONK-4 | Ul6ork4
4) opraHu3Mbl, TOJIYYCHHBIC B PE3yJIbTaTe PEKOHCTPYKIIMU SIIpa W0nk-4
50 | ®duToropmMoHsbI —3TO:
1) XUMHUYECKHE COCTMHECHHUS, KOTOPbhIC BBIACIISIIOTCS B MHKPOKO- Wl oma
JUYECTBAX B OJIHOM YaCTH PACTCHUS, TPAHCIIOPTUPYIOTCS B JIPY-
T'HE €ro 4acTH, I HpOSIBJBI:IOT perynngyfomef IICEIZTBI/IG Ha rII)go— OIK-1 gﬁgom@l
L[ECChl POCTa U PA3BUTHSI. oL
2) XUMHAYECKUE COCTUHEHUS, KOTOPBIE BBIIEISIOTCS B MAKPOKO-
JUYECTBAX B OJIHOM YaCTH PAaCTCHHS, TPaHCMIOPTHPYIOTCA B APy~ W Borcs
THE Ero 4acTH, IJie NPOSBIAIOT PErylupylomee IeHCTBUE Ha PO~ | yowe 4 | 1y 6o
IIECChI POCTa U PA3BUTHS. Y 0rmc4
3) XUMUYECKUE COCAMHEHUS, KOTOPbIE MOTPEOIISIFOTCSI B MUKPO-
51 | IlUTOMIA3MOH — 3TO: N1 onk-1
1) MUTOXOHPUATBHBIA TE€HOM IUTOILIA3MBI. OIIK-1 | U120mKk1
2) MUTOXOHJIPUAIBHBIA U XJIOPOIUTACTHBIN T'€HOMBI ITUTOILIA3MBI. 3ok
3) XJIOpOIIACTHBINA F€HOM LUTOIIA3 MBI, OITK-4 N 3ork-4
4) reHOM IIMTOMNIa3MBbI. N160rKk-4
52 | uépua —T1o:
1) IpOaYKT CIMUSIHUS KISTOK U lomnk-1
2) IPOJYKT CIUSHUS KJICTOK, KOT/1a THOPU]T HACIEAYET SIIPO O - OIK-1 | W20mk-1
HOT'O POJMTEINS, @ MUTOIIA3MOH — JIMOO JPYTOTro pOAUTENS, THOO U130k
o0oux poauTese.
3) NPOAYKT CIMSHUS KJIETOK, KOT1a THOpHI HACIeayeT sapa 000- U30nk-4
HUX POJAUTENCH OIIK-4 | U160rm1K-4
4) IPOYKT CIUSHHS KIETOK, IMONyYCHHBIH NpU THOPUIU3ALNN N190r1k-4
53 | IlItamm — 3710 :
1) COBOKYMHOCTh PACTCHHI, HMEIONIUX 00Iee MPOUCXOKICHUE U U onk-1
XapaKTEPHU3YIOIUXCS OUHAKOBBIMU YCTOWYNBBIMH NPU3HAKAM OMK-1 | UT20mk1
2) COBOKYITHOCTh OaKTepUAIbHBIX KIETOK, BHPYCOB, KIIETOUHBIX U B0mk-1
JUHUN KUBOTHBIX UM PACTCHHI, HMEIONIUX o0I1ee mpouc-
XOKJCHHE U XapaKTePU3YIOIIUXCS OJUHAKOBBIMU YCTOWYHBBIMH
MpU3HAKAMHU B304
3) COBOKYIHOCTh OaKTepUANbHBIX KJIETOK, WM PACTCHUH, HMEO- OMK-4 | W6omic4
X 00Iee MPOUCXOKICHUE M XapaKTePU3YIOLINXCS OIMHAKO- W91k
BBIMU YCTOHYMBBIMU PU3HAKAMU
IMOPHOKYJILTYPA — ITO: N Tonk1
54 | 1) xynbTypa U30JMPOBAHHBIX 3aPOJIbIIICH OIIK-1 | U120mk-1
2) KyJbTypa W30JMPOBAHHBIX YHIOCIICPMOB W/130mnk1
3) Ky/ibTypa M3O0JIMPOBAHHBIX CEMSIOYEK W B0rmic4
4) BbIPAIMBAHKE MBUIbLBI HA UCKYCCTBCHHOH MUTATENBbHON Cpele | (yx-4 U160k

N 90mk-4
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55 | Dkcmpeccusi reHOB — ITO:
1) nporece, B pe3yibTaTe KOTOPOro 3aKOJUPOBaHHAs B T€HE UH- N 1omnx1
¢dbopmanus 6yner nepenucana Ha M—PHK u TpancnupoBana Ha OIIK-1 | U120mk1
0enox U130mk-1
2) mpoiiecc, B pe3yabTaTe KOTOPOro 3aKOAMPOBAHHAS B T€HE UH-
¢dbopmanus 6yner nepenucana Ha M—PHK
3) mporiecc, B pe3yibTaTe KOTOPOro 3aKOAUPOBAHHAS B SAPE NI Bomk4
KieTku uHdopmanus Oyner nepenucana Ha M—PHK u tpanciupo- | OIK-4 | U604
BaHa Ha 0eJIoK U9 k-4
4) mporiecc, B pe3yabTaTe KOTOPOTo 3aKOIUPOBAHHAS B XPOMOCO-
56 | Bo3HHKHOBEHHE TeHOMHKH KAK HAYYHOI TUCHUIIHHBI CTAJIO0 U onka
BO3MOKHBIM TIOCJI€: OIIK-1 | U20mk-1
1) ycranosnenus ctpykrypsl JHK; U Bomk1
2) CO3/1aHus KOHIIETIIUN TeHa;
3) muddepeHipan peryisaTOPHbIX U CTPYKTYPHBIX y4aCTKOB N130rk-4
T'CHa, OIIK-4 H}l6OHK-4
4) NOTHOr0 CEKBEHUPOBAHHS FE€HOMa Y Psijla OPraHU3MOB. N0k
57 | CyliecTBeHHOCTh I'eHa Y MATOreHHOr0 OPraHu3Ma - KOJupye- W1 omx-1
MbIii TEeHOM IPOAYKT HEOOXO0AMM: OIIK-1 N20mk-1
1) nns pa3MHOXKCHUS KICTKH,
2) Ui TIOAJCPIKAHUS JKU3HEICATSILHOCTH, N30r1x-4
3) 1 MHBA3WM B TKAHM; OIIK-4 | U160nk-4
4) i MHAKTUBAIMM aHTHMHKPOOHOTO BEIECTBA. N 190nk-4
58 | Jlast mosryyeHUsi MPOTOMJIACTOB M3 KJIETOK IPUOOB HCIOJIb3Y- N1onk-1
ercs: OIK-1 | pi20mcy
1) nu3onum
2) TPUIICUH U304
3) «yJIUTOYHBIN (pepMEHT» OTIK-4 | M]160rk-4
4) nerncux N 1%mk-4
59 | Jlns momydeHHUs MPOTOIUIACTOB M3 OAKTEPHUAIBHBIX KIETOK HC-
HOJIB3YETCA: N Tonk1
1) nmu3onum OIIK-1 | U 20mk1
2) «yJTUTOYHBIN (hEepMEHT» N3 0mnk-1
3) Tpuncux
4) mamavx W B0mic4
OIIK-4 | U60mk-4
N 9orik-4
60 | O0benHeHNEe TeHOMOB KJIETOK Pa3HbIX BHIOB U POJOB BO3- N 1onk-1
MO’KHO IIPH COMATHYECKOH U0 puIN3aIUu: OIIK-1 | U120mK-1
1) TONBKO B MPUPOAHBIX YCIOBHUSAX; A3omk-1
2) TOJIbKO B UCKYCCTBEHHBIX YCIOBHSIX; W Borica
3) B IPUPOJHBIX U HCKYCCTBEHHBIX YCIOBUAX OIK-4 | W/l6omics
N 90mk-4
61 | MpenMymecTBAMH TeHHO-MHKEHEPHOI0 WHCYJIMHA SIBJISIIOTCS: N1 onk1
1) BBICOKAsi aKTUBHOCTb, OIIK-1 | U120mK-1
2) MeHbIIIast ayIepreHHOCTh; N3onk1
3) MeHbIIas TOKCHIHOCTb, N3 0mx-4
4) Gonpinas CTaOUIBHOCTD. OIIK-4 | U160onk-4

N 90mk-4
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62 | IpeumyInecTBa MOJy4eHus1 BUAOCHENMPUUECKUX IS YeJ10- Nlonk-1
BeKa 0eJIKOB IyTeM MUKPOOHOJIOIMYEeCKOr0 CHHTE3a: OIIK-1 | UM20mk-1
1) mpocToTa 060pyI0BaHUS; Ua3
2) 5KOHOMHYHOCTb; N 3ornk-4
3) orcyTcTBUE AEDHUIMTHOIO CHIPHS; OIIK-4 | U160nk-4
4) cHATHE YTHYECKHX IIPOOIIEM. N O0orik-4
63 | Pa3paboTaHHasi TEXHOJIOTHSI MOJTYYeHHsS] PEKOMOUHAHTHOTO OIK-1 N1omk-1
3PUTPONOITUHA OCHOBAHA HA IKCIPECCUM I'eHa: N20mk-1
1) B kiIeTKax GaKTepHii;
2) B KJIETKAX IPOMKKEH N3 onk-4
3) B KJIETKaX PaCTCHHIA; OIIK-4 | U160rk-4
4) B KyJIbTYpE JKUBOTHBIX KJIETOK. N0k
64 | Tlpu OlIEHKE Ka4eCcTBAa TEHHO-UHKEHEPHOrO MHCYIIMHA TPeOyeTCs N Tonk1
YIEIATh 0COOEHHO 0ONIbIIee BHUMAHKE TECTY Ha: OIIK-1 | M120mk1
1) crepuabHOCTD; na3
2) TOKCHYHOCTb; N 30mk-4
3) aJuIepreHHOCTb; OIIK-4 | Ul60mk-4
4) MUPOTEHHOCTb. W]190mx-4
65 | CurnajabHasi TPAHCAYKIHS: N1 onka
1) mepemava curHana OT KJIETOYHONH MEMOPaHBI Ha TEHOM; OIIK-1 | W20nk-1
2) MHUIMANHUS OEITKOBOTO CHHTE3A; na3
3) mocTrpaHCISIIIMOHHBIC U3MEHEHHUsT OelKa; U Bomk4
4) BBIIeTICHHE IUTHYECKUX (PEPMEHTOB. OIIK-4 | U160rmk-4
N90rik-4
66 | Tpancdepasbl oCylIECTBISIOT: N Tonk1
1) KaranM3 OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIINiA; OIIK-1 N120mK-1
2) mepeHoc (pYHKIMOHAIBHBIX TPYIIT Ha MOJEKYIY BOJIBI,
3) KaTanu3 peakiuil TPUCOCAUHEHHS TI0 JIBOMHBIM CBS3SIM; UBomxs
4) karanu3 peakiuil nepeHoca (yHKIHOHAIBHBIX TPYIIT Ha CyO- OTK-4 | WlT60mics
ctpat: N190rk-4
67 | MumeHb0 1isi QU3MIECKUX M XHMUYECKHX MyTAT€HOB B U onk-1
KJIeTKe OH000HLEKTOB SAABJISAIOTCH: OIIK-1 | UO20mxk-1
1) JHK; N3 0mk-1
2) JHK-nonumepasa;
3) PHK-nonumepasa; N/30nic4
4) pubocoma; OIIK-4 | W/6ork-4
U194
68 | IoHsATHE «IMNKHE KOHIbD IPUMEHHUTEILHO K FeHeTHYEeCKOi N1 onk1
MH/KEHEPHH OTPAXKAET: OIK-1 | MQ20rmk-1
1) KOMIIJIEMEHTAPHOCTh HYKJIEOTHIHBIX IOCIIEI0BATEILHOCTE; na3
2) B3aMMOJICHCTBHE HYKJIEUHOBBIX KUCJIOT U T'MCTOHOB;
3) pearupoBanue aApyr ¢ apyrom SH-rpymnm ¢ o0pa3oBaHHEM JH- N/ Bonk-4
Cynb()HUIAHBIX CBS3CH; OIK-4 | U6ork-4
U194

4) ruapodobHOE B3aUMOICHCTBHE JIHITH/IOB.
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69 | depMeHT JUTra3a HCMOJIL3YeTCSl B TeHETHYECKOH NHIKEHEPUH
MOCKOJIBbKY: W onk-1
1) ckperisier BEKTOp ¢ 000TOYKOM KIIETKH XO3SMHA; ONK-1 | M120mk1
2) KaTanu3upyeT BKJIIOUCHUE BEKTOPA B XPOMOCOMY KIIETOK XO- U3omk-1
3s5IMHA;
3) KaTanu3upyeT KOBAICHTHOE CBSI3bIBAHUE YTJIEBOTHO-
¢dochopuoii nenu JHK rena ¢ JIHK BexTopa;
4) KaTaau3upyeT 3aMbIKAHUE MENTUIHBIX MOCTHKOB B ITENTHIO- W] 3o
TIMKAHE KJIETOYHOH CTEHKH. OIK-4 | M]6ork-4
NU/190rk-4
70 | BHOTEXHOJIOTY «r'eH-MapKep» Heo0XOIuM: Ul onga
a) JUId MOBBIIIEHUS] aKTUBHOCTH PEKOMOMHAHTA; ONK-1 | U20mca
0) st 00pa3oBaHMsI KOMIIETEHTHBIX KJIETOK XO35MHA; B o
B) Ist MOAM(UKAIIUA MECTA B3aUMOJICHCTBHS PECTPUKTA3 C CyO-
CTPaToOM;
T) 15 0T60pa peKOMONHAHTOB. U304
OIIK-4 | U160mK-4
N%rmk4
71 | BekTOop Ha OCHOBE IJIA3MHUJbI NMPEINOYTHTEIbHEH BEKTOpPa Ha N1 onka
ocuose (parosoii THK Gaarogaps: OIIK-1 | U 20nk1
1) 6onbIIoMy pazmepy; N B3onk1
2) MeHbIIIel TOKCHYHOCTH;
3) GosblIel YACTOTHI BKIIOYEHHUS; N 3ork-4
4) OTCYTCTBUS JIU3UCA KIICTKH XO35MHA. OTIK-4 | M]160rk-4
N0k
72 | TIpeuMylIeCTBO PACTUTETHHOTO CHIPbsI, MOJIy4aeMOro Mpu Wl o
BLIPAUHBAHHH KYJILTYP KIETOK NMepel ChIpbeM, MONYHaeMbiM | oo o | [0 Tomcs
M3 IVIAHTAMOHHBIX HJIH JHUKOPACTYIIUX PACTEHUIi: W Bomc
1) GomnbIiras KOHIIGHTpAIUS 1EJIEBOrO MPOAYKTa;
2) MeHbIIas CTOMMOCTb;
3) cTaHIapTHOCTD;
4) Gosiee MPOCTOE U3BJCUCHHE IEIIEBOTO MPOIYKTA. U Bork4
OIIK-4 | U60mK-4
N190rk-4
73 | AYKCHHBI — TEPMHH, 0] KOTOPbIM 00beTMHAIOTCS crenudu-
YeCKHe CTHMYJISITOPbI POCTAa: N 1onk1
1) pacTUTEIbHBIX TKaHEH OIIK-1 | Ud20mk-1
2) aKTUHOMMIIETOB; NI3onk1
3) )KMBOTHBIX TKaHEI;
4) sybakTepuii. OITK-4 N 30mnk-4
N160mKk-4
74 | Lleqb ceKBEeHHPOBAHMUS T€HOMAa — YCTAHOBJIEHHE: T omt
1) pasmepoB reHoma OIMK-1 | UR0mic1

2) IOoCICO0BATCIIbBHOCTH HYKIICOTHIOB

N/130mk-1
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3) comepxanust A-T r) coornomenuss A-T/I'L] map HyKIeOTHI0B

4) uzmeHeHus: MeTaboNIMu3Ma U130mk-4
OIIK-4 | U160r1K-4
N190rk-4
75 | BHOTEXHOJIOTHS — 3TO... WL
1) uzydeHue OMOIOrMIECKO aKTHBHOCTH JICKapCTBEHHOTO PaCTH- Alor
OIIK-1 | U120mk-1
TEJIBHOTO CHIPbS
2) WCIONb30BAHUE KYJIBTYP KIIETOK, OaKTEpHii, )KMBOTHBIX, pac- M/Bomct
TEeHH, 00eCTeunBaIOIINX CUHTE3 CIIeNn(PUUECKUX BEIIECTB
3) pa3paboTKa HOBBIX JICKapCTBEHHBIX (JOPM Mpernaparos ¢ mo-
MOIIBIO KUBBIX CHCTEM ) B0
4) u3yueHue 3aBUCUMOCTHU «CTPYKTypa-3d(heKT» B IeicTBHM Jie- OTIK-4 | U60mics
KapCTBEHHBIX CPEJICTB 9%k
1) CAHTE3 HOBBIX JICKAPCTBEHHBIX MPENApaTOB U H3yYCHUE HX
CBOWCTB
76 | Tloc/ienoBaTeILHOCTD CTANI GHOTEXHOJIOTHYECKOI0 MpoIlec-
ca: U lonk-1
1) 06paboTKa LeNeBoro mpomykra, odpadorka cbipbs, pepmenra- | OHK-1 | M{20mk1
nus u 6uorpanchopmanus B30k
2) ouotpanchopmarnus, pepMeHTanus, 06padoTKa ChIPhS U IIeIe-
BOTO NMPOJYKTA
3) ucxonnas 06paboTKa ChIpbs, pepMeHTaMs, OnoTpanchopma- N3 onxk-4
1S, KOHeYHas 00paboTKa IeIeBoro MpoIyKTa OIIK-4 | U160rk-4
N0k
77 | B OMOTeXHOJIOTMH MOHATHIO «0M000HEKT» COOTBETCTBYET CJie-
Jayloliee onpeaeieHue: W 1omnx-1
1) opraHusm, Ha KOTOPOM HCIBITHIBAIOT HOBbIe BAB OIIK-1 | U120mK-1
2) OpraHu3MBbl, BBI3BIBAIOIIIEC MUKPOOHYIO KOHTAMHHAIIHIO TEX- W13 0mk-1
HOJIOTUYECKOT0 000pYyIOBaHUS
3) dbepMeHT, HCIONB3YeMBbId JIsi TeHHO-UH)KCHEPHBIX IPOIIECCOB
4) opranusm, npoayuupyrommii BAB 1) depmeHT, ncnonb3yembiit
B JICUCOHBIX LEJSX N/3onk-4
OIIK-4 | U60omk-4
N190rk-4
78 | OTIIMYMTeIbHBIE 0COOEHHOCTH NMPOKAPHOTHYECKOH KIIETKH: N1 onk1
1) manerii pazmep OIIK-1 | M120mKk-1
2) HaJgu4Ke Aapa na3
3) Hasnnyme CyOKIETOUHBIX OpraHesul U30mK-4
4) MHOTOCJIOIHAsI KJIETOYHAs! CTCHKa OIIK-4 | U160mk4
U194
79 | IIpoKapuoOTHI — 3TO ... N 1onk-1
1) kpymHbBIE IO pa3Mepy MHOTOKJICTOYHBIE CTPYKTYPBI, HE CO- OIK-1 N20mxk-1
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JieprKalue opraHe
2) HebounbIne kinetTku ¢ nuromazmaruyeckoit JTHK, xapakrepu-

3ylolIuecs OTCYTCTBHEM OPraHelll N/B30nic4
3) HeOobIINE KIETKH, OKPYKEHHBIC PUTHIHON KIETOYHON CTCH- OIIK-4 | Hll6onk4
KO, XapaKTepU3yIIIuecs OTCYTCTBUEM OpPTaHel U HaludyueM Monc4
JHK B iutonnazme
I'eHHAsI MHKEHEPHS] — ITO ...: W 1onk-1
OIIK-1 | U120mk-1
1) MeTo/, OCHOBAHHBII HA BBIJICICHHH U KyJIbTHBUPOBAHUH TKa- N/ 30nk-1
HEW 1 KJIETOK BBICIINX OPTraHU3MOB
2) u3meHeHue nepeuuHoit ctpyktypbl JJHK B kOHKpeTHOM yuact- OIIK-4 N130rk-4
80 | ke, yTO, B KOHEYHOM CYETE, MPUBOJIUT K U3MEHEHUIO (peHoTumna N 6orik-4
OMOJIOrHUeCcKOro 00bEKTa, UCIOIB3YEMOI'0 B OMOTEXHOIOTHYe-
CKHX TpoIeccax U1 30mk-4
3) MeToj co3maHusi PeKOMOMHAHTHBIX Wik TuOpuaHbx JJHK OIIK-4 | U160rk-s
N90rk-4
81 | Ilmazmuaa — 370 ...:
1) onpeneneHHbII MTaMM KUIIEYHOH MATOYKH, UCTIOIb3YSMBbIii W 1omnx-1
IUTSE OMOTEXHOJIOTHYECKUX IeNIEN OIIK-1 | UT20mxk-1
2) konbIeoOpasHast mosiekyny JITHK - BHEXpOMOCOMHBIN 3JIEMEHT N3 0mk-1
reHeTH4ecKoi nHpopmanuu
3) yuacrok nenu PHK, Hecymuii ”HPOpMAIUIO O CTPYKTYpe T'eHa U Bomk4
') BUPYC, Pa3MHOXKAIOIIUICS B IIUTOIJIa3ME MUKPOOHOM KIETKH OIIK-4 | U160rk-4
4)IHK B xeTku OakTepwit N190r1k-4
82 | OT6op TpaHcHOPMUPOBAHHBIX KJIETOK, COMEPIKALIUX PEKOM- U onka
ouHanTHy0 JHK (ruépuanyro niasmMuay) nNnpoBoasiT: OTIK-1 | UT20mk-1
1) TecTupoBaHMEM Ha PE3UCTCHTHOCTh K PAa3IMYHOI TeMmeparype W Bomic1
2) TECTHPOBAaHWEM Ha PE3UCTEHTHOCTh K OINpE/ICIICHHBIM aHTH-
OonoTukam
3) 0 CIOCOGHOCTH OKPAIIMBAThCA TEMATOKCHIMHOM N3 ork-4
4) o MOp$OJOrHIECKUM MPU3HAKAM JT) 10 CKOPOCTH POCTa U OlIK-4 | U16orik4
Pa3sMHOKEHHS N90rk-4
83 | OTIMuMTe/IbHBIE 0COOEHHOCTH JYKAPHOTHYECKOH KJIETKH: N1 onk1
1) Gombwioii pasmep OIIK-1 | M120mk-1
2) OTCYTCTBHE siapa N30omk1
3) puruHas KIeTOYHasl CTCHKa NJ130mk-4
4) oTcyTCTBUE CYOKIETOUHBIX OPTraHesLl OIIK-4 | U6ork-4
U194
84 | DykapHuoThI — 37O ... N1omk-1
1) xpymHbI€ 110 pa3Mepy MHOTOKIIETOUHBIE CTPYKTYPHI, coaepxka- | OITK-1 | U120mnk-1
ue opranenasl U xpomocoMHyo JJHK N130mk-1
2) HebombInue KIeTku ¢ xpomocomuoi JIHK, xapakrepusyroriu-
€Csl OTCYTCTBHEM OpraHesI
3) HebonbIINe KICTKH, OKPYKCHHBIC PUTHIHON KJICTOYHOM CTCH- W/B3omk-4
KOH, XapaKTePHU3YIOIIUECs OTCYTCTBUEM OPraHelul U HaJudrueM OIK-4 gﬁgom@
OTTK-4

xpomocomHuoit JTHK
4) HeOonplIKe KICTKH, OKPYXKEeHHbIe MeMOpaHoi u3 ¢ocdonu-
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85 | Saccharomyces cerevisiae —
1) npokapuorudeckuii ananor E.Coli, sBsromuiicss MOIENIbIO IS Ul lomk-1
M3yUEHUS KIETOK YeI0BeKa ONK-1 | UQ20mic-1
2) sykapuoTrueckuii ananor E.coli, seisronuiics Moaensio s U3omk-1
W3Yy4YeHUs KJICTOK YeIOBEKa
W13 0rmk-4
OIIK-4 | Ul60omnk-4
NU/190rk-4
86 | Myrauuu — 370 ...:
1) MeTo/, OCHOBaHHBIN HA BBIJCICHUHU U KyJIbTHUBUPOBAHUH TKa-
HEel U KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPTaHU3MOB U lomi1
2) usMmeHeHue nepBu4HOi cTpykTypsl JJHK B KkoHKpeTHOM ee | OIK-1 U120mK-1
y4acTKe, 4YTO, B KOHEUYHOM CHYETEe, NPHUBOJAUT K H3MCHEHHIO UMB30mk-1
¢enoTuna  OMOJIOTMYECKOTO  O0BEKTa, HCIOJIB3yeMOro B
OMOTEXHOJIOTUIECKUX MPOIIeccax
3) MeTox co3maHusi peKOMOMHAHTHBIX WK ruOpuaHbix JTHK
N Bonk4
OIIK-4 | U60ork-4
N%rmk4
87 | KiieTouHasi HHIKEHEPHst — 3TO ...: N1 omx-1
1) MeToxa, OCHOBAHHBII HA BBIICJICHUH U KyJIbTUBHPOBAHUY TKa- OIIK-1 | U20mk-1
HEel M KJIETOK BBICIINX MHOT'OKJIETOYHBIX OPTaHU3MOB U130mk-1
2) usmeHeHue nepsudHoi ctpyktypsl JJHK B koHKpeTHOM ee
ydacTke, 4TO, B KOHEUHOM CUeTe, IPUBOJUT K U3MEHEHUIO (heHo-
TUTIA OMOJIOTHIECKOT0 00BEKTa, HCIIOIB3yeMOT0 B OMOTEXHOIIO- N3 0rm1x-4
TUYECKHX Mpoleccax OIIK-4 | U160rm1K-4
3) MeToa co3maHus peKOMOMHAHTHBIX WK ruOpuaHbix JTHK N 90mk-2
88 | Ilpomecc M3roToBJIeHHsI TeHHO-HHIKEHEPHBIX IPeNnapaToB
BKJIIOYaeT:
1) xonupoBaHKWe I'eHa YEIOBEKa, OTBETCTBEHHOTO 3a CHHTE3 HE00- M/ lomcs
XOJIMMOT'0 IPOAYKTA OTK-1 | U/20mk.
2) MOM(UKALMIO TEHETUYECKOro armmapara OOJLHOTrO Ui yBENH- W30k
YeHUs1 OMOCHHTE3a HEOOXOAMMBIX IIPOTYKTOB
3) BHeApeHHe MUKPOOHOH KieTku ¢ pekomOunanTHoi JIHK B
OpPraHu3M YeJIOBeKa
4) KyIbTUBUPOBAHKE U BBIICIICHHE MUKPOOHBIX KJIETOK C PEKOM- U3 ork-4
ounanTHeMu JITHK OIIK-4 | M]160rik-4
1) BHEJPEHHE YEIIOBEYECKOrO TeHa B IUIa3MUIY MHUKPOOHOH KIeT- N1%mk-4
KH
89 | TpeGosanusi k BekTopam JTHK:
1) oTcyTcTBHE CcaiiTa pECTPUKIIMH, B KOTOPBII OCYIIECTBICHA W onea
BCTaBKa ) OMK-1 | M M20omcs
2) OonbInoit pazmep T3
OTTK-1

3) BugocnenupuIHOCTh
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4) HaNMUYKe CEIEKTUBHBIX TEHETHYCCKUX MAPKEPOB ISl HICHTH-

(MKaLMU PELUNUEHTHBIX KIETOK, HECYIUX PEKOMOMHAHTHYIO W13 0mk-4
JJHK OIIK-4 | Ud60omk-4
NU/190rk-4
90 | Cnoco0bI BBeIeHUs KJIOHUPOBAHHBIX FT€HOB B COMATHYECKHE N 1omnx-1
KJIeTKH: OIIK-1 | W120mk1
1) MUKPOMHBEKIUH N Bomk1
2) C TIOMOIIBI0 XUMUYECKUX PEArcHTOB, W3MCHSIOUIMX MPOHHUIIA-
€MOCTb MEMOpaH } U30mka
3) ¢ mOMOIIIBI0 JIUIOCOM, «TEHEH» DPUTPOLUTOB ) OIIK-4 | UJ160mk4
4) KCTPAKOPIOPATBEHON 00pabOTKON XPOMOCOM GaKTEepHATbHON U901k«
KIIETKH
91 | IlpenmyiecTBa GHOTEXHOJIOTHYECKOT0 MPOU3BOICTBA Opra-
HHUYECKHX NPOAYKTOB nepel XUMHYeCKUMH MeTOAaMU CHHTe- Ul lomnk-1
3as OIIK-1 | U120mk-1
1) cuHTE3 1eNeBOro NPOyKTa B BUJC CJI0KHONW CMECH W]3omic1
2) Hecnienu(pUUHOCTH
3) HEe3HAUUTENBHBIA BBIXOJ IIEJICBOIO MPOIYKTA UBonka
4) BO3MOXXHOCTh TOJYYCHHSI YUCTHIX M30MEPOB OTK-4 | Ul6onia
U%rmk4
92 | IlpupoaHbie CHIBOPOTKH BHOCAT B MUTATEIbHbIE CPEIbI C Ie-
JbIO: N1 onka
1) moxnepKaHus OCMOTHYECKOIO JIABJIEHUS B KJIETKE OIIK-1 | U 20mk-1
2) mpeoXpaHeHHUsT KJICTOK OT TOBPEKIACHUS N30mk-1
3) yCHIICHUSI DHEPreTUYECKHUX IPOIIECCOB B KIIETKE
OIK-4 NJ3onk-4
N/160r1k-4
N190rk-4
93 | Ieap cTepHIM3ANMM TEXHOJOTHYECKOr0 BO3IyXa: VT ommia
1) pa3pyuieHue 6aKTepUaIbHBIX CIIOP OITK-1 | Mo
2) cradwin3anysi Ka4eCTBEHHOIO M KOJIHMYECTBEHHOI'O COCTaBa B0
3) obecrieyeHUe JBIXaHUST MHKPOOPTaHH3MOB-OHMOOOBEKTOB
N]Bonk-4
OIIK-4 | U60r1k-4
N190rk-4
94 | Tlo xapakTepy KyJIbTHBHPOBAHHS MPOAYIEHTA OMOCHHTETH- N1onk-1
YeCcKUH Mpouecce noapa3aeasiioT Ha: OIIK-1 | UO20mk-1
1) nepuoaryeckuii, MONYIEPUOIUUSCKUN, HEMPEPBHIBHBIN, OTHEM- N130mk-1
HO-IOJIMBHOU
2) OBEPXHOCTHBIH U ITyOHMHHBIN NJ30mnk-4
OIIK-4 | U60rik-4

N 90mk-4
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95 | Ha ckopocTh pa3MHOXKE€HUS MHUKPOOPTraHHU3MOB-0HO00HEKTOB ot
B 00JIbIIIEH CTENeHU BJIUSIET: Alor
. OIIK-1 | U120mK-1
1) remmieparypa KyJIbTypaabHOU CPeIbl M3
2) cTeneHb adpariu Cpe bl Adon1
3) KOHIIEHTpaLKs JIMMHTHPYIOLIETo cyOcTpaTa
4) pH cpensr
N3Bonk-4
OIIK-4 | U16omnKk-4
N 90nk-4
96 | Bropuunbie MeTaG0JIUTHI CHHTE3UPYIOTCS (B 00JIbIIEM KOJIH- U lomic1
yecTne): OIK-1 | W20mk1
1) B nar-ga3e; UB30mk-1
2) B (haze yCKOPEHHOI0 pOCTa; e
T . OITK-4
3) B morapudmuueckoii pase; OTIK-4 | W60k
4) B (paze 3aMeUICHHOT'O POCTa; 19
97 | Iepuoauueckoe a06aBjeHne CyGcTPaTa NPUBOMUT: N 1onka
1) x yiuHeHU0 Jar-Qa3bl OIIK-1 | U20mk-1
2) K yIUIMHEHUIO (a3bl OTMUPAHUS N3omnk-1
3) k ykopoueHuto (a3bl OTMUpaAHUS N 130rk-4
4) K yJUIMHEHUIO SKCIIOHEHIIHAIBHON (ha3bl OIIK-4 | U60ork-4
N/190rmik-4
98 | Ilesib CTEPHIM3ALMH IHTATEILHBIX CpPe: N Tonk1
1) paspyuieHue 6aKTepUaIbHBIX CIIOP OIK-1 N20nk-1
2) crabmin3anysi Ka4eCTBEHHOIO M KOJHMYECTBEHHOT'O COCTaBa
W/130mxk-4
3) obecrieyeHUe IBIXaHUSI MHKPOOPTaHH3MOB-OHOOOBEKTOB OIIK-4
N 160rik-4
99 | Cnoco0bl crepuiin3auuu (QUJILTPOB, MPHUMEHsSIEMBIX 1JIsI N1 onka
OYHMCTKH TEXHOJOTHYeCKOro BO3yXa: OIK-1 | U20mk-1
1) marpesanue N30onk1
2) 00paboTKa ropsIYuM Mapom N 30ormk-4
3) paauanus B MaJIbIX J03aX OIIK-4 | U60mk-4
N %0mnk-4
100 | IMuraTenbHbIe cpeabl CTEPHIH3YIOT: U1 omnk1
1) HaCBIIIEHHBIM TAPOM OIIK-1 | UR20mxk-1
2) obnydeHreM U Bonk1
3) paguanueii B MaIbIX 103aX
4; E6pa6OTKOﬁ aAHTHCETITUKAMU M1 3omc4
OIK-4 | UJ6omk-4
N 90mk-4
5.3.2.2. Bonpochl /ISl yCTHOTO OMpoca
Ne Copep:xanue Komme- HIK
- TEeHI M
U 1onk1
OIIK-1 N120mk-1
1 | TpeGoBaHus K MUTATENLHOM CcpeIe NBonk1
N]3onk-4
OIIK-4
N /160rm1k-4




Crpanuna 36 u3 47

N/190rk-4

MonekynspHas OuOJIOTHS KaK OCHOBa
TF€HHON MH)KEHEPUU

OIIK-1

N 1omk-1
NJ120mk-1
N3 0mk-1

OIIK-4

N3 omk-4
NUJ160m1K-4
NU/190rk-4

OCOo0eHHOCTH TPAHCKPUIILUU Y 3YKapuOT

OIIK-1

N 1omk-1
NUJ120mk-1
N3 0omk-1

OIIK-4

N/130rmk-4
N/160rk-4
N190rk-4

HUcnonp30oBaHuEe  METOMOB in Vitro B
CENbCKOXO3SIMCTBEHHON OMOTEXHOIOTHH.

OIIK-1

WU 1omk-1
NJ120mk-1
W13 0omk-1

OIIK-4

N3 ork-4
N 60ork-4
N]90rk-4

JlokazaTeabCTBO TOTUIIOTEHTHOCTH OT-
JIETTbHBIX U30JIMPOBAHHBIX KIJIETOK.

OIIK-1

W lomnk1
N 20mk-1
N]Bomk-1

OIIK-4

NJ3onk-4
NJ160mk-4
NJ90nk-4

TpeGoBauus,  mpeabsBIsSEMble  MpH
MpOBEACHUH padoT in Vitro.

OIIK-1

N 1omxk-1
N20mxk-1
N 30mxk-1

OIIK-4

W/130mk-4
N d60mk-4
N /190rmk-4

TpeboBanus k o0opynoBaHuto adbopa-
TOpHI 10 OMOTEXHOJIOTUU PACTCHHI

OIIK-1

N 1onk1
N120mk-1
N/130mnk-1

OIIK-4

W/130mKk-4
N /160rm1K-4
N]190rnk-4

"Crapast ¥ HOBas" OMOTEXHOJIOT .

OIIK-1

U 1omnk1
N120mk-1
N/130mnk-1

OIIK-4

N3Bonk-4
N d60rmk-4
N 90mk-4

buorexnonorus u odnactu ee IpUMCHC-
HHA.

OIIK-1

U 1onk1
N120mk-1
N/130mnk-1

OIIK-4

N3onk-4
N d60rmk-4
N 90mk-4

10

CeabCKOX03MCTBEHHAsT OMOTEXHOIOTHS

OIIK-1

U 1omnk1
N120mk-1
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N3 0mk-1

OIIK-4

N/130mk-4
NU/160rk-4
NU/190rk-4

11

KynbTypa KIeTOYHBIX CYCIIEH3HM.

OIIK-1

N 1omk-1
NJ20mk-1
N3 0omk-1

OIIK-4

N/130rmk-4
N/160rk-4
NU190rk-4

12

@DUTOrOPMOHBI B TEXHOJIOTHH IN Vitro.

OIIK-1

WU 1omk-1
NJ120mk-1
N3 0mk-1

OIIK-4

/13 0rmk-4
N/160rk-4
N190rk-4

13

TOTUITOTEHTHOCTh PACTUTENBHON KIIETKH
KaKk OCHOBa METOoJa KyJIbTHBUPOBAHHS in
vitro.

OIIK-1

W lomnk1
W 20mk-1
N]B3omk-1

OIIK-4

N3 ork-4
NJ60rk-4
N]90rk-4

14

Perenepaiius pacTeHUl B TEXHOJIOTHHU IN
vitro

OIIK-1

N1omxk-1
N20mxk-1
N 30mxk-1

OIIK-4

N 3onk-4
NJ160mk-4
NJ90nk-4

15

Opranusanus paboT 1Mo BBIPAIIIMBAHUIO
pacTteHuii in Vitro.

OIIK-1

N 1omxk-1
N120mk-1
N/130mnk-1

OIIK-4

NBonk-4
N /160rm1K-4
N190rmk-4

16

MeToabl CTepUIH3AIMH TP POBEICHHH
pabor in vitro

OIIK-1

N 1onk1
N120mk-1
N/130mk-1

OIIK-4

W/130mk-4
N /160rm1k-4
N 90mk-4

17

Oco0eHHOCTH pereHepalui pacTeHUl B
KyJabType in Vitro.

OIIK-1

U 1omnk1
N120mk-1
N/130mnk-1

OIIK-4

N3onk-4
N/160rk-4
N190rk-4

18

Co3nanue pexkomOuHanTHeix JIHK wu
"6ubnauoTeK" reHoB.

OIIK-1

U 1onk1
N120mk-1
N/130mk-1

OIIK-4

N3omk-4
U 160mK-4
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N/190rk-4

19

MeToasl in VItro s 0310pOBJIEHHS pac-
TCHUH.

OIIK-1

N 1omk-1
NJ120mk-1
N3 0mk-1

OIIK-4

N3 omk-4
NUJ160m1K-4
NU/190rk-4

20

Co3naHue TpaHCIE€HHBIX PACTCHUN.

OIIK-1

N 1omk-1
NUJ120mk-1
N3 0omk-1

OIIK-4

N/130rmk-4
N/160rk-4
N190rk-4

21

IIpoOaemMbl HCTIOAB30BAHMS TPAHCTEHHBIX
pacTeHui.

OIIK-1

WU 1omk-1
NJ120mk-1
W13 0omk-1

OIIK-4

N3 ork-4
N 60ork-4
N]90rk-4

22

BekTopsl B TeHHON HHXXEHEPUU

OIIK-1

W lomnk1
N 20mk-1
N]Bomk-1

OIIK-4

NJ3onk-4
NJ160mk-4
NJ90nk-4

23

MexaHu3M 00paTHON TPAHCKPHUTIITUN

OIIK-1

N 1omxk-1
N20mxk-1
N 30mxk-1

OIIK-4

W/130mk-4
N d60mk-4
N /190rmk-4

24

Tpanchopmamus y pacTeHmit

OIIK-1

N 1onk1
N120mk-1
N/130mnk-1

OIIK-4

W/130mKk-4
N /160rm1K-4
N]190rnk-4

25

9KCHpCCCI/I$I T'CHOB.

OIIK-1

U 1omnk1
N120mk-1
N/130mnk-1

OIIK-4

N3Bonk-4
N d60rmk-4
N 90mk-4

26

BHI[@J'ICHI/IC " KIIOHUPOBAHUEC I'CHOB.

OIIK-1

U 1onk1
N120mk-1
N/130mnk-1

OIIK-4

N3onk-4
N d60rmk-4
N 90mk-4

27

PereHepauI/Iﬂ paCTeHI/Iﬁ U3 MCPUCTCM.

OIIK-1

U 1omnk1
N120mk-1
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N3 0mk-1

OIIK-4

N/130mk-4
NU/160rk-4
NU/190rk-4

28

Wunykuus cronoHo- u kiyOHeoOpa3zoBa-
HUS y Kaprodens in Vitro.

OIIK-1

N 1omk-1
NJ20mk-1
N3 0omk-1

OIIK-4

N/130rmk-4
N/160rk-4
NU190rk-4

29

OcCHOBHBIE J3Tamnbl TEXHOJOTUU 0310pOB-
JIGHHOT'0 KapTodens

OIIK-1

WU 1omk-1
NJ120mk-1
N3 0mk-1

OIIK-4

/13 0rmk-4
N/160rk-4
N190rk-4

30

CocTaB OCHOBHBIX MUTATEJILHBIX cpen.

OIIK-1

W lomnk1
W 20mk-1
N]B3omk-1

OIIK-4

N3 ork-4
NJ60rk-4
N]90rk-4

31

YCcKopeHHOEe pa3MHOKEHHE 0310POBIICH-
HOT'0 KapToders.

OIIK-1

N1omxk-1
N20mxk-1
N 30mxk-1

OIIK-4

N 3onk-4
NJ160mk-4
NJ90nk-4

32

«3eeHas» OMOTEHOIOI sl

OIIK-1

N 1omxk-1
N120mk-1
N/130mnk-1

OIIK-4

NBonk-4
N /160rm1K-4
N190rmk-4

33

[IpuroroBieHre MaTOYHBIX PACTBOPOB IO
Mypacure-Ckyry.

OIIK-1

N 1onk1
N120mk-1
N/130mk-1

OIIK-4

W/130mk-4
N /160rm1k-4
N 90mk-4

34

[Monyyenue MukpoxityOHEl KapTodens
in Vitro U WX UCIOJB30BAHHUE B DITUTHOM
CEMEHOBO/ICTBE.

OIIK-1

U 1omnk1
N120mk-1
N/130mnk-1

OIIK-4

N3onk-4
N/160rk-4
N190rk-4

35

TexHuKa BbIWICHEHUS BEPXYLIEUYHOU Me-
puctemsbl KapTodens.

OIIK-1

U 1onk1
N120mk-1
N/130mk-1

OIIK-4

N3omk-4
U 160mK-4
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N/190rk-4

U1onk1
OIIK-1 N20mnk-1
MukpouyepeHKOBaHUE PACTEHUN KapTo- N Bonk1
et N 3ornk-4
OIIK-4 WU 160mk-4
N 90nk-4

36

W1onk1
OIK-1 W20mc
CXeMBI TIPOU3BOJICTBA 030POBJIEHHOTO N Bonk1
KapTO(i)eJISI. I/Ul3om<.4
OIIK-4 N60mi-4
N190rk-4

37

W 1onk-1
OIIK-1 W120mnk-1
Crepunusamus Ipy IPoBeIeHHH padoT in W/130mnk-1
vitro. H}I30m{.4
OTIK-4 160114
W 190rmk-4

38

N1 onka
OIlK-1 N 2onk1
OCOOEHHOCTH TIPUTOTOBJICHHS TUTATENb- N30omnk-1
HBIX Cpe/I. NJ3onk-4
OIIK-4 N 1604
N0k

39

U 1onk-1
OTIK-1 2001
W/130nk-1
W13 0mk-4
OIIK-4 N60mx-4
N/190rmk-4

40 | MukpoYepeHKOBaHHE Y paCTCHUN

5.3.2.3. 3agaum AJ1si NPOBEPKH YMEHUIi M1 HABBIKOB (HE MPEAyCMOTPEHBI. )
5.3.2.4. llepeuenn TeM peepaToB, KOHTPOJIbHBIX, pacieTHO-TpaduUecKuX padoT
(He npexycMoOTpeHBI)

5.3.2.5. Bonpocsl 1J1s KOHTPOJIbHOI (pacueTHO-rpaduyeckoii) padoThbI
(He nmpexycMoOTpeHDI).

5.4. CucremMa OlleHUBAHUA NOCTHUKEHUS KOMIIETEHIHH

5.4.1. OueHka 10CTUKEHUsI KOMIIETEHIIMI B X0/1¢ MPOMEKYTOYHOM aTTecTAluu

OIIK-1 — cnmoco0eH pemiaTh THINOBbIE 331a4M NPO(ecCHOHAIBHON AesiTeJIbHOCTH Ha OC-
HOBEe 3HAHMH OCHOBHBIX 3aKOHOB MAaTeMATHYECKHX, €CTeCTBEHHOHAYYHbIX H 00Iue-
npo¢ecCHOHANBHBIX JUCHUIVIMH ¢ NMPUMEHeHHMEeM HH(POPMAHOHHO-KOMMYHHKA-
NHOHHBIX TEXHOJIOTHIA.

WNnpukatopsl noctuwkenus xkommereHun OITK-1 Howmepa Bonpocos

Kon Conepixanue K 3a4eTy
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3HaeT OCHOBHBIE 3aKOHBI MAaT€MaTUYECKUX, €CTECTBE-
HOHAY4YHBIX M 00menpodeccHoHaNbHbIX IUCIHUIIINH, 1-20
HEOOXOJAMMBIX JUISl pELICHHs] TUIIOBBIX 3aj1ay B o0ja-
CTH arpOHOMHU

N 1onk-1

VYMeer UCONB3yeT 3HAHUSI OCHOBHBIX 3aKOHOB Mare-
MAaTUYECKUX U €CTECTBEHHBIX HAyK IS PEIICHUs 1-20
CTaHJAPTHBIX 3a/1a4 NpodecCHOHANBHON esITeIbHO-
CTH

NJ20mk-1

Pemaer tunosbie 3aauu NpoQecCHOHAIBHON JEsTelNb-

HOCTH Ha OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MaTeMa-

W/130mk-1 1-20
TUYECKUX M €CTEeCTBEHHBIX HAyK C NMPUMEHEHHEM HH-

(hopMarmOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI

OIIK-4 — cnoco0eH peann30BbIBATH COBPEMEHHbIE TEXHOJOIHH H 00OCHOBBIBATH
UX NpHMeHeHUe B NPodecCHOHATBHOMN /1eTeJbHOCTH

Nnnukatopsl noctmwkenus: komrnereHmun OITK-4

3HaeT COBPEMEHHBIE TEXHOJOTMU B NPOPECCHOHATb-
HOH NI€ATEIbHOCTH, 3HAET TEXHOJIOTHH BO3JEIIBIBAHUS
CEJIbCKOXO35ICTBEHHBIX KYJIBTYP B OTKPBITOM H 3a-
KpPBITOM I'DYHTE

N]30onk-4 1-20

YMeeT O0OOCHOBBIBATH NPUMEHEHHE COBPEMEHHBIX
TEXHOJOTHH B TPOPECCHOHAITBHOMN eI TETbHOCTH

NJ160mk-4 1-20

Peanusyer coBpeMeHHbIE TEXHOJIOTUU B Ipodeccuo-

- 1-20
HaJbHOU JAEATENbHOCTH

N9k

5.4.2. OueHKa J0CTUKEHUsI KOMNETEHIIM B X0/1€ TEKYIIero KOHTPOJIsI

OIIK-1 — cnocodeH pemiaTh THIMOBBIE 3a7a4M NMPO(ecCHOHAIBHON 1esiTeJTbHOCTH HAa OC-
HOBEe 3HAHMH OCHOBHBIX 3aKOHOB MAaTeMATHYeCKHX, €CTeCTBCHHOHAYYHbIX H 00I1ue-
npodeccHoHAJBHBIX JUCUMILVIMH ¢ IPUMEeHeHHeM HH(POPMAIMOHHO-KOMMYHMKAIU-
OHHBIX TeXHOJIOTHH.

Wnaukarops! noctikenus: komnerennuu OITK-1 Howmepa Bompocos
Kon Conepxanue K 3a4eTy
3HaeT OCHOBHBIE 3aKOHBI MAaTeMaTHYECKUX, €CTECTBE-
HOHAy4YHBIX M 00menpodecCHOHANBHBIX IUCIUIIINH, 1-40
N Tonk

H€O6X0,I[I/IMBIX IJId p€IICHUs TUIIOBBIX 3aJa4 B ob6na-
CTH arpOHOMUU

YmMmeer HCIIOJBb3YCT 3HAHHUA OCHOBHBIX 3daKOHOB MaATeC-

I/IZ[2 MATHU4YCCKHUX W CCTCCTBCHHBIX HAYK JId PCUHICHUA 1-40
Onk-1 CTaHAApTHBIX 3adav HpO(i)CCCHOHaHLHOfI ACATCIIbHO-
CTH

Pemaer tumosnie 3aJadyu HpO(beCCHOHaHBHOﬁ ACATCIIb -
HOCTH Ha OCHOBE 3HAaHMHW OCHOBHBLIX 3aKOHOB MaTeMa-
N30mnk-1 1-40
THYCCKUX W CCTCCTBCHHBLIX HAYK C NPHUMCHCHHUCM HH-

(bOpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHLIX TEXHOJIOTUI

OIIK-4 — cioco0eH peau30BbIBATH COBPEMEHHbIE TEXHOJIOTMU U 000CHOBBIBATH HX NIPUMe-
HeHHeE B MPO(PecCHOHATILHOM 1eSITeIbHOCTH

Nunpukatopsr goctrxkenus kommerennun OITK-4

3HaeT COBPEMEHHbIE TEXHOJOTHH B NMpO(deccCuoHalb-
HOHU JeATENbHOCTH, 3HAET TEXHOJIOTUU BO3/EIbIBAHUS
CeJIbCKOXO35UCTBEHHBIX KYJIBTYP B OTKPBITOM M 3a-
KpPBITOM FPYHTE

N3 0rmk-4 1-40
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W16 YMeeT 0O0OCHOBBIBATH NPUMEHEHHE COBPEMEHHBIX 1-40
OTIK-4 TEXHOJOTUI B PO eCCUOHANBHOMN eI TENbHOCTH
Peanuzyer coBpeMeHHbIE TEXHOJOTUHU B TPOQeccuo-
WJ190r1xk-4 @ 1-40
HaJIbHOH €S TENIbHOCTH

6. YueOHO-MeTOAMYECKOE M HH(OPMAIIUOHHOE O0ecnevyeHne TUCIUIINHBI

6.1. Pexomenayemasi JuTepatrypa

bubGnuorpaguueckoe onucanue

Tun uspanus

Bun yuebnoit
JUTEPATYPHI

I'enetuka. Ilog pen. A.A. Kyuenko, M.: KonocC,2004,
480 c.

YuebHoe

OcHOBHAas

CenbCKOXO03IMCTBEHHAs OMOTEXHOJIOTUS : YYEOHUK JUIs
CTYJICHTOB BY30B, OOYYarOMUXCs IO C.-X., €CTECTBEHHO-
Hay4d. U neJ. COHCHUAJIbHOCTAM U MAruCTepCKuUM Ipo-
rpamMam / B. C. llleBenyxa [u ap.] ; mox pex. B. C. Ille-
Benyxu .— M3n. 2-e, mepepab. u non. — M. : Beicm.
mk., 2003 .

YuebHoe

OcHOBHas

2. Ky3nenos B. B. MonekynspHo-TeHeTHUECKHE U OHO-
XUMHYECKHE METOIBI B COBPEMEHHON OMOIIOTHH pacTe-
HUM [DnekTpoHHbIi pecypc] / mon pen. Bn.B. Kysnerno-
Ba, B.B. Ky3nenosa, I'.A. PomanoBa. — 2-e u3n. (3.1.).
— DnekTpoH.TekcToBbie naH. (1 ¢ain pdf : 498 c.). —
M. : BUHOM. JlaGopaTtopus 3Hanuii, 2015. — (MeTo-
BT B OMOJIOTHN). ISBN 978-5-9963-2659
https://www.rfbr.ru/rffi/ru/books/o_1781847#1

MeTtoanueckoe

JlonmonHUTENbHAS

Kusimiko H.B. OcHOBBI ceIbCKOX031iCTBEHHON OHnOTEX -
HOJIOTHH: y4e0.1mocoOue Uil CTYJICHTOB OYHOW M 3a04-
HOH (GopM OOy4YeHUs HampaBICHWH IOJATOTOBKH
110400.62 Arponomus, 110900.62 TexHomorus npous-
BOJICTBAa W TepepabOTKH CeIbCKOXO3IMCTBEHHOW IPO-
TyKOHH [DJIEKTPOHHBIA pecypc] : yueOHOe mocodoue. —
Onextpon.naH. — Yccypuiick : IIpumopckas ['CXA
(ITpumopckas rocyJapCTBEHHAsI CEIbCKOXO035HCTBEHHAS
akagemus), 2014. — 111 c. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=70633

MeTtoanueckoe

JlonmonHUTEeNbHAS

[MenxkynoB, Cepreii HukomnaeBuu.l'eHeTHueckas WHKe-
Hepus

: yueOHOe TTocoOue I CTYACHTOB BY30B, 00y4JaIONUX -
ca mo Hampasienuto "buonmorus" u cnenuanbHOCTIM
"buorexnonorus", "buoxumus", "I'eneruka", "Mukpo-
ouonorus"/ C. H. llenkynoB : yueOHOe mocobue s
CTYJICHTOB BY30B, OOYyYaromuxcs MO HampaBJICHUIO
"buoaorus" u coeuuanbHocTAM "buorexHoiorusa',
"Buoxumus", "T'eneruka", "Muxpodbuonorus" / C. H.
HlenkyHoB .— 3-e u3A., ucrp. u gon. — HoBocuOupck :
Cu0. ynus. u3a-so, 2008 .— 514 c.

MeTtoauueckoe

I[OHOJ'IHI/ITGJ'ILHaSI

ArpapHas HayKa

Ilepnonnueckoe



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%2C%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%2C1004%2C4%2C101%5D&LANG=rus

Crpanuna 43 u3 47

7 | BecTHUK pOCCHUHCKON CEIbCKOXO3UCTBEHHON HAaYKH [Mepuomuueckoe
8 | HoctuxeHus Hayku U TexHuku AITK Ilepuonnueckoe
buorexnonorusa [OnexTpoHHbI pecypc] : Teoperuue-
CKMM M Hay4YHO-NPAKTUUYECKUHN XypHaI.— ODJIEKTPOH-
HbII kypHan .— Mocksa : HUILI, 2020 .— 3aruasue c
9 . | Ilepuomuueckoe
TUTYJIBHOTO 9KpaHa .— DJEKTPOHHAs BEPCHUs NMeYaTHON
nyonukanuu .— CBoOoaHBbIN nocTyn U3 cetu MHTepHer
.— TexcroBbriit daiin .— Adobe Acrobat Reader 4.0.
OCHOBBI OMOTEXHOJIOTUU: METOJUYECKHE YyKazaHUs IO
OpraHu3allMM CaMOCTOSATEIbHON paboThl 00yydaroIuXcs
no HanpasyeHuto 35.03.04 "Arponomus" npoduns Ar-
10 | ponomus / BopoHexckuii rocy1apCTBEeHHBIH arpapHbIi
yHuBepcurer ; [cocT. I'. I'. 'oneBa]— Boponex : Bopo-
HEXKCKUH TOCYIapCTBEHHBIH arpapHbli yHUBEPCHUTET,
2020
11 | Poccuiickasi cenbCKOXO035UCTBEHHAsT Hayka Ilepuonuueckoe
12 | Cenexmusi, CECMEHOBOJICTBO M T€HETHKA [Tepuommaeckoe
13 | CenbCKOXO03SHUCTBEHHAS OHOIOTHS [Meproauueckoe
6.2. Pecypcol ceTu UnTepHeT
6.2.1. DiIeKTpOHHBbIE OMOIMOTEYHbIE CHCTEMbI
Ne Haszpanue Pasmemenne
1. | OBC «Jlanp» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | ObC «Hauwmonanbublii 1udpoBoit pecype «PYKOHT» | http://rucont.ru/
4. | Hayunas snekrponHas oubnumoreka ELIBRARY.RU www.elibrary.ru
5. | HarmmonanwHas snekrponHas o6udmmoreka (HOB) http://H20.pd/
6. | Daekrponnsie nH(popMaronHble pecypcsl ®TBHY http://www.cnshb.ru/terminal/
IMHCXBb (TepmuHan yJaJieHHOTO JOCTYIIAa)
7. | CnpaBounas mpaBoBasi cucrema Koncymsrantlliroc B Untpacerun
8. | CrnpaBounas IIpaBoBas Cucrema Koncymbrantllinroc B Untpacerun
(menoBbie Oymaru, CrienAaIbHBIA BBITYCK)
9. | DieKTpOHHBIN neproanYecKril cipaBouHUK «Cucte- | B UHTpacern
ma-I"'apanT»
10. | [TonmuTemaTuueckas pedepaTuBHO- B UuTpacern
oubnuorpaduveckas ¥ HayKkoMeTpudeckas (Ouomo-
MeTpuueckas) 6a3a manubsix Web of Science komma-
uuu Clarivate Analytics (Scientific) LLC (b1 Web of
Science)
11. | [lonutemarnyeckas pedepaTuBHas U HayKOMETpHUE- B UnTpacern
ckas 0a3a JaHHBIX U3gatenscTBa Elsevier Scopus
12. | FOPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | DnexTponHnas 6ubmuoreka BI'AY http://library.vsau.ru/
MexnayHnaponnas 0a3a JaHHbIX Ha caiite [leHTpanb-
15. | HO¥M HayYHOH CEITbCKOX03HCTBEHHONW OUOINOTEKH http://www.cnshb.ru/f t_jour.shtm

PACXH



http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
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
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6.2.2. Ilpo¢eccuonaibuble 0a3bl JAHHBIX U MH(POPMANMOHHBIE CHCTEMbI

No HazBanue Anpec noctymna
1 Enunas MexBeIOMCTBeHHAss WHGOPMAIIMOHHO— https:/fedstat.ru/
CTaTH-CTHYECKAsi CHCTEMA
2 ba3za naHHbIX Mokazareneil MyHHIMIATBHBIX 00- | http://www.
pa3oBaHHUH gks.ru/free_doc/new_site/bd_munst/munst.htm
3 |ba3a nanueix PAOCTAT http://www.fao.org/faostat/ru/
4 | Tlopran OTKPBITHIX AaHHBIX PD https://data.gov.ru/
5 |Tlopran rocy1apCTBEHHBIX YCIIyT https://www.gosuslugi.ru/
5 Enunas nndopmarmonHas cucrema B chepe 3a- http://zakupki.gov.ru
KYIIOK
7 | Dnexrponnsiii cepesuc "IIpo3paunsiit ousuec" | https://pb.nalog.ru
8 |AC PO "TIpaBocymue" https://sudrf.ru/
9 | CunpaBounas mpaBoBas cucrtema ["apanar http://www.consultant.ru/
10 CrnpaBounas npasoBas cucrema KoHcynpTanT http://ivo.garant.ru
ILmroc
11 Ipogeccnonanppie cnpasourpie cueemsl «ko- https://Texakcnepr.caiit/sistema-kodeks
JEKC»
12 | Pocpeectp: [1yOonmuHas kamacTpoBas KapTa https://pkk5.rosreestr.ru/
13 denepanbHas TocyIapCTBEHHAs CHCTEMa TeppPH- https://fgistp.economy.gov.ru/
TOPUATFHOTO TUTAHUPOBAHHUS
14 | CTPOMKoncynpTanT http://www.stroykonsultant.ru/
15 ﬁ;papﬂaﬂ poccuiickast HH)OpPMAIIOHHAS CHCTe- http:/Awww. aris. ru/
16 WudopmanmoHHas cructema 1o CeIbCKOX 035 http://agris.fao.org/
CTBEHHBIM HayKaM M TEXHOJIOTHSIM
6.2.3. CaiiTbl 1 UHGOPMAIIHOHHBIE MOPTAJIBI
1. | Bce TOCTH http://vsegost.com/
2. | Poccuiickoe x03s1icTBO. CelbX03TEXHHKA. http://rushoz.ru/selhoztehnika/
3. | ArpoHoMHYecKHil TopTai-caiiT o ceabckom | http://agronomiy.ru/
xo3siictBe Poccun
4. | ArpoHOMHYECKHI MOpPTaa «ATrpOHOM. http://www.agronom.info/
Nudo»
5. | OpunmansHelil caiit MuHHCTEpPCTBA http://www.mnr.gov.ru
OPHUPOJHBIX PeCypcoB u dKonoruu PO
6. | Odunmanpusiii caiit ®enepanbHoit cnyx0bl | http://www.control.mnr.gov.ru
0 HaJ30py B cdepe mpUupoaOnoIb30BaHUS
7. | baza nanHbIX st cOOpa U MpeAcTaBICHUS http://cnshb.ru/aw/russian
uH(}OPMAIIUHU MO CETBCKOXO03SIHCTBEHHBIM
YUPEHKICHUSAM U HAYYHBIM YUPEKIACHUIM
arpapHoro npodgus
8. | Poccuiickuii pernoHaIbHBINA SKOJTOTHISCKUN http://www.rusrec.ru

eHTp. MaTepuanbl Mo U3MEHEHHIO KJIIMaTa
1 3Heprod(HHeKTUBHOCTH



https://fedstat.ru/
http://www/
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https://sudrf.ru/
http://www.consultant.ru/
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http://www.aris.ru/
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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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7. MaTepuaJIbHO-TeXHMYECKOE U POrpaMMHOe o0ecrieyeHue TUCHUIIMHBI

7.1. Ilomenenust Ajisi BeJleHUs 00pPa30BaTeIbHOr0 Mponecca U 000pyJI0BaHHe

HanMeHnoBaHue MOMEIICHHN Jis TPOBEICHUS BCEX BHJIOB yueO-
HOW JeATENbHOCTH, MPEITyCMOTPEHHON y4eOHBIM IIJIAHOM, B TOM
Yrcie MOMEUICHUs Ui CaMOCTOSATENFHON paboThl, ¢ yKazaHUEeM
MEePEYHs OCHOBHOT'O 00OPYJIOBaHUs, yueOHO-HATJISAAHBIX TOCOOMI
U UCIIOIb3yEMOro POrpaMMHOT0 00eCTIeYeHNU s

Anpec(MecTOnonoxXenne) mome-
LIEHUW JJIs1 TPOBENEHUS BCEX BH-
OB y4eOHOH  JCATENBHOCTH,
MPEIyCMOTPEHHOM Y4eOHBIM
wiaHoM( B Cllydae peaau3aiuu
00pa3oBaTeNnbHON MPOrpamMMbl B
cereBoil  (hopMe JIOMOIHHUTEIBHO
yKa3bIBaeTCss HAMMEHOBAaHUE Op-
raHu3aluy, ¢ KOTOPOM 3aKIIOueH
JIOTOBOP)

Y4eOHas ayauTOpus JJis NPOBEACHUS 3aHATUH JICKIIMOHHO-
rO THMA: KOMIUIEKT yueOHOW mebenu, NeMOHCTpaluoHHOe 000-
pyAoBaHMEe U y4eOHO-HATISATHBIE MOCOOWsS, MpPE3eHTAMOHHOE
000pyIOBaHNE, UCIONB3yeMOe MPOrpaMMHOE oOecnedeHne: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SImmexc Bpaysep/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

JlaGoparopusi, ydeOHasi ayJJUTOPHsI JUIsi TEKYIIET0 KOHTPOIIS
1 IPOMEXYTOUYHOM aTTECTALIMM, IPYIIIOBBIX 3aHATHN: KOMIUIEKT
y4eOHOH MeOeln, IEMOHCTPAIMOHHOE 00OpYI0BaHHE M yYeOHO-
HATJISTHBIE TTOCOOMS: Pa3aTOYHbBIA MaTepua JJisl ONpeeNeHuUs
BHUJIOB M Pa3HOBUJHOCTEH TIIEHUIIBI, OBCA, SYMEHS, IMOJBUIOB
KYKYpy3bl, TaOJIHYHBIA MaTepuai, Jamku [letpu, QuibTpoBab-
Hasi Oymara, pa3JIMIHbIe COpTa C.-X. KYJIbTYp, pa300OpHbBIE JOCKH,
IIMATENN, BEChI, IMHEWKH, CHOIIOBOM Matepuan Ui anpodarvu
C.-X. KyJbTYyp, MHUKPOCKOIIBI, BECHI, BIaromep, jauadaHoOCKOM,
CUCTUUK CEMSH,KOMITBIOTEPHAs] TEXHUKA C BO3MOXXHOCTBIO TOJ-
KkimodeHns K cetu "MHTepHeT" M oOecrieueHneM JOCTyIa B AJIEK-
TPOHHYIO HH(POPMAMOHHO-00pa30BaTENbHYIO Cpemy, IeMOH-
CTpallMOHHOE 00OpyAOBaHWE U y4eOHO-HATIISIIHBIE TTOCOOMS, ¥IC-
nonk3yemoe mporpammuaoe obecriedenre MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIunekc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

VY4ueOHast ayAuTOpHs JJ1sl IPOBEACHUS TEKYIIEro KOHTPOJIS U
MPOMEXKYTOYHOM aTTECTAINN, HHANBUAYAITBHBIX M IPYITOBBIX
KOHCYJIbTAIMI: KOMIUIEKT Y4eOHOM MeOenn, KOMIbIOTepHAS
TEXHHUKA C BO3MOXKHOCTBIO MTOAKIIOUEHHS K ceTh "MHTepHeT"
o0ecriedeHreM JIOCTYIIa B AIEKTPOHHYI0 HH(POPMAaIIMOHHO-
00pa3oBaTeNbHYIO Cpey, AEMOHCTPAIIHOHHOE 000PYIOBaHHE U
yueOHO-HATJISIIHBIC TOCOOUS, HCIIOIb3YEeMOe MTPOrpaMMHOE 00ec-
neuenue...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SIunexc Bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[MomerieHue Ui XpaHeHHUss ¥ MPOPUIAKTHIECKOro 00CIy-
KUBaHUA y4eOHOTo 000pymOBaHUs: MeOenb IIsl XpaHeHus U 00-
CIy)HBaHUS Y4YeOHOrO OOOpYJOBAHHMS, CIEIHATU3UPOBAHHOC
00opymoBaHME ISl PEMOHTA KOMIIBIOTEPOB

[lomemmenne i xpaHeHHsS U NMPOPHIAKTHUECKOTO 00CIy-
XKHUBaHUS y4eOHOro 000pyIOBaHMUS: KOMIUIEKT MEOENIH, KOMIIbIO-
TepHasi TEXHUKA C BO3MOXXHOCTBIO MOJKIIOYEeHHUs K cetn "MHTep-

394087, Boponexckas 001acTh,
r. Boponex, yn. Muuaypuna, 1

394087, BopoHexckas 001acTh,
r. Boponex, yn. Muaypuna, 1

394087, Boponexckas ob1acTb,
r. Boponex, yn. Mudypuna, 1

394087, Boponexckas 001acTsb,
r. Boponex, yn. Muuypuna, 1,
a.117,118

394087, Boponexckas 001acTsb,
r. Boponex, yi1. Muuypusa, 1,
a.269




Crpanuna 46 u3 47

Her" 1 o0ecrneueHrueM TOCTyMa B 3JIEKTPOHHYIO HHPOPMAIIIOHHO-
00pa3oBaTelbHYIO Cpery, MCIOIb3yeMoe MporpaMMHOe obecrie-
genue MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIugekc Bpayzep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, MmeOenb s xpaHeHus U 00-
CIIy’)KMBaHUS Y4eOHOrO 00OPYIOBaHMS, IEMOHCTPAIIMOHHOE 000-
PYJIOBaHKE U YUCOHO-HATJISAHBIC TTOCOOUS

[Tomemienre st CaMOCTOSTENBHONW PabOThI:  KOMIUIEKT
yueOHOH MeOenn, KOMIBIOTEpHAs TEXHH-Ka C BO3MOXXHOCTBHIO
nofKimodeHuss Kk cetn "HMHTepHeT" M oOecreueHuEM JOCTyna B
3IEKTPOHHYIO HH(OpP-MaIMOHHO-00Pa30BaTENBHYIO CpEay, HC-
mojp3yeMoe Tporpammuoe obecrieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIunekc
Bpayszep / Mozilla Firefox / Internet Explorer, ALT Linux,

394087, Boponexckas 001acTh,
r. Boponex, yn. Muuypuna, 1,
a.232a

LibreOffice
7.2. llporpamMHoe o0ecrnieyeHne
7.2.1. IlporpaMmMHoOe obGecneyeHHe 00Iero Ha3HaAYEeHHs
Ne Ha3zpaHue Pazmemenue

1 |Onepauunonnsie cucteMbl MS Windows / Linux IIK B nokanbuoi# cetu BITAY

[Makersr opucHeix npunoxenuit Office MS Windows

/ OpenOffice [1K B mokanpuo# cetu B'AY

[Iporpammel 1uist mpocmotpa ¢aiinor Adobe Reader /

DjVu Reader IIK B nokanpHO# cetu BI'AY

bpaysepsi SAAunexc bpaysep / Mozilla Firefox / Inter-

IIK B mokansHOM cetn BITAY
net Explorer

AntuBupycHas nporpamma DrWeb ES [1K B nmokanpHO# cetn BTAY

IIK B nokanpHO# cetu BI'AY

Mynberumeaua npourpeiatens MediaPlayer Classic 1K B nokanpHoM cetn BITAY

[TnaTdopma onnaitH-o0yueHus eLearning server I1K B nmokanpHO# cetn BITAY

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

Cuctema komnberoTepHoro tectupoBanus AST Test I1K B nmokanpHO# cetn BITAY

7.2.2. CiennaJu3upoBaHHOEe NPOrpaMMHoOe ofecneyeHue

Ne Hassanue Pasmemenne

1 | ITakeT craTucTHYecKoi 00paboTKK AaHHBIX Statistica IMK ayn.122a (K1)

Memncunnﬂnﬂapnme CBA3H

JlucuurnHa, ¢ KOTOPOi HEo0Xo-
MO COIIacOBaHHE

Kadenpa, Ha KoTOpOI penomaeTcs
JUCLUILIMHA

[Moamuck 3aBenyromie-
ro kKadeapoi

®Du3HoiI0rus 1 OMOXUMUS PACTEHUHN

CeJ’IeKL{I/II/I, CEMCHOBOACTBA
1 OMOTEXHOJIOTHHI

boranuka CeJ’ICKL[I/II/I, CEMCHOBOACTBA
1 OMOTEXHOJIOTHHI
PaCTCHI/IeBO,I[CTBO 3€MJ'I€I[€J'II/I$I, pPacCTCHUCBOACTBA Y

" 3alllMThI paCTeHI/Iﬁ
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JIner mepuoAgnYecKHX NMPOBEepOK padoueil NMPOrpaMMbl
Hu nHGopManusi 0 BHECEHHBIX H3MEHEHUSIX

[ToTpe6HOCTH
JI0IIKHOCTHOE JINIIO, B KOPPEKTUPOBKE
MIPOBOJIUBIIICE yKa3aHUueM Nudopmarnus o
nposepky: ©.1.0., Hlata COOTBETCTBYIOIINX BHECEHHBIX HM3MEHEHUX
JIOIIKHOCTB pasznenoB pabouei
IpPOrpamMMBI
3aB. kadenpou ce-
JIEKLIHH, He umeercs.
CEMEHOBOJCTBA H 03.06.2021 AKTyanu3upoBaHa
OMOTEXHOJIOTHH I Ha 2021-2022
TI'omesa I'.T. yda.roa
3aB. kadenpoit ce-
JIEKIHH, He umeercs.
CEMEHOBOJCTBA H 15.06.2022 AKTyanusupoBaHa
OMOTEXHOJIOTHH T Ha 2022-2023
T'omeBa I'.T. yd.roa
3aB. kadenpoit ce-
JICKIIHH, 19.05.2023
CEMEHOBOACTBA U r. He nmeercs.
OMOTEXHOJOIUH AxryanusupoBaHa
Tonesa I.T. Ha 2023-2024
y4.T0JT
3aB. kadenpoit ce-
JIEKIUH,
CEMEHOBOACTBA U He nmeercs.
OMOTEXHOJIOTHH 05.06.2024 AKTyanu3UpoBaHa
Tonesa I.T. T. Ha 2024-2025

y4.Iof
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