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PaGouas mporpamma pazpaboTaHa B COOTBETCTBUH ¢ DeaepanbHBIM TOCYIapCTBEHHBIM
0o0pa30BaTeNbHBIM CTAHAAPTOM BBICIIEr0o 0Opa30BaHMs — OakalaBpHaT MO HAIIPaBICHUIO MOATO-
ToBKH 35.03.04 ArpoHomusi, yTBEpXKICHHBIH mpukazom MunobpHayku Poccum ot 26 wurons
2017 r Ne 699, ¢ n3MeHeHUsIMU, BHECEHHBIMU IIPUKa30M MMHHUCTEpCTBA HAYKH U BBICLIETO 00-
pazoBanus Poccuiickoit ®enepanuu ot 8 despans 2021 r. Ne 83 (3apeructpupoBan Munucrep-
cTBOM roctuiuu Poccuiickoit @enepanuun 12 mapra 2021 r., perucrpaunonnbiii Ne 62739).

PaGouas nporpamma yTBepk/eHa Ha 3acelaHuu Kadeapbl CelIeKIUU, CEMEHOBOJCTBA U
ouorexnosoruu (nmporokona Ne 10 ot 03 urons 2021 r.)

3aBenyromuii Kageapoii, TOKTOp C.-X. HAyK lonesaI'.T".

PaGouas mporpamMmMa peKoMeHI0BaHa K UCIOJIB30BaHUIO B Y4eOHOM IIpOIIEcCe METOAHYE -
CKOWM KOMHCCcHel (akynpTeTa arpoOHOMHH, arpoXWMHH H dKojoruu (mpotokos Ne 11 ot
29.06.2021 r.).

IIpencenmarens METOOUYECKON KOMHCCUU _Jlykun A.JL.

Peniensent padoueit mporpammel nupektop Boponexckoro dhummana 'HY BHUU kyky-
pPY3BblI, TOKT. c.-X.H. Opnsackuit H.A.
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1. O0mas xapakTepuCTHKA THCHUILIMHBI

Ocnoevl Ouomexnon02uu — eCTECTBEHHOHay4yHas OHoJIorMyeckas JIUCLHUIINHA O
cnocobax co3/JaHus Pa3IMYHBIX BEIIECTB C HCIOJIb30BAHMEM €CTECTBEHHBIX OMOJIOTHMYECKUX
KOMITOHEHTOB, OyIb-TO MHMKPOOPTaHH3MBbI, >KMUBOTHBIE WM PACTUTEIbHBIE KIETKH, JTO
MaHUIYJIMPOBAHUE >KUBBIMHM KJIETKAMHU [JIs [OJIyYEHHUs OIpeIesieHHBIX pe3ynbTaToB. OHa
3aHMMaeT 0co00e MECTO B MOJATOTOBKE BBICOKOKBAIM(HUIMPOBAHHOIO CIEIHAINCTAa CEIbCKOI0
XO035IMCTBAa, B TOM YHCIE W B arpolpOMBIIIJIEHHOM IMPOU3BOJCTBE, MOTOMY, UYTO MO3BOJSET
YYEHBIM CO3/1aBaTh OOpaslbl KYyJIbTYPHBIX PAaCTeHUH, KOTOPHIE CIOCOOHBI TPOTHUBOCTOSATH
O0ONe3HSAM W BpPEOUTENSAM, C BBICOKHM YPOBHEM YPOXKaWHOCTH BHE 3aBHCUMOCTH OT
KJIMMaTUYECKUX YCIOBHUM.

1.1. Ieap AMCHUILIMHbBI

Ileny — 03HAKOMHUTH O0YUYaIOMIMXCA C OCHOBHBIMU HaIlPaBICHUSMH COBPEMEHHOH Ono-
TEXHOJIOTHUM U OCHOBAMU I'€HETHYECKOW MHKEHEPHUH, HOBEUIIMMH JOCTUKEHUSMH U NEPCIEKTH -
BAMHM €€ HCIIOJIb30BAHUS IS MOBBIMIEHUS () PEKTUBHOCTH CEIBCKOXO35HCTBEHHOTO MPOU3BO/I -
CTBa, CQOPMHUPOBATH MPEICTABICHUS IO MOJIEKYJISPHOW OMOJIOTHH, TEHETUYECKON M KIETOYHOU
WH)XEHEPHUH, MUKPOKJIOHAJIBHOMY Pa3MHOXEHHUIO PACTEHUM.

1.2. 3agaun AUCHUILINHBI

3aoauu oucuyunaunst — GOpMUpPOBAHNE 3HAHUN MO OCHOBAM T'€HETHYECKOW M KIIETOU-
HOW WH)KCHEPHUHU PACTECHUU, GUTOTOPMOHAIBHON PEryJSIUuU MPOAYKIIMOHHOTO TpoIecca y pac-
TEeHUH, 00ydeHHEe MPAKTUYECKOMY HCIOJb30BAHUIO METOJ0B OMOTEXHOJIOTHH, MHKPOKIOHAIb-
HOTO Pa3MHOXEHUS U MOJTy4YeHus: 0€3BUPYCHOT0 MaTepuaa.

1.3. IlpeaMeT AUCHMTIIIMHBI
Hcnonp30BaHME )KUBBIX CUCTEM M UX KOMIOHEHTOB JJIsl CO3JIaHUSI M IIPOU3BOJICTBA pac-
TEHUH C HOBBIMH IIPU3HAKAMH.

1.4.MecTo AMCUMIUIMHBI B 00pa30BaTe/JLHON MporpaMmme

HucnummmHa BriaodeHa B mnepederb PT'OC BO (ypoBens OakamaBpuara), B 00K 1
«ducuumnuney, B pasgen bl. O — ocHoBHbie aucuuruinHbl. JucruminHa «OCHOBBI
OMOTEXHOJIOTHI» CHOCOOCTBYeT (OPMHPOBAHHIO NPO(ECCHOHANBHBIX 3HAHUN, HEOOXOTUMBIX
Ui 0akanaBpoB, OOydyarmuxcs 1o HampasieHuio noarotoBku 35.03.04 —  Arponomus,
npoQ b MOATOTOBKHU «I €HETHKA U CEJEKLHS CeIbCKOXO03SHCTBEHHBIX KYJIbTYpP»

1.5. B3anMocBs3b ¢ JAPYrUMH JUCIHMILIMHAMU

Jns m3ydeHUs NAHHOW JAMCHUIIMHBI HEOOXOAMMBI CIENYIOIME 3HAHUSA, YMEHHUS U
HaBBIKH, (OpMUPYEMBIE TPEAIESCTBYOUIUMHU TUCHUATIINHAMH:

1) Boranuka 3HaHus: MOP(OJIOTHIO BEreTATUBHBIX M ICHEPATUBHBIX OPTaHOB PaCTCHUM;
3aBUCUMOCTb CTPOEHHMS M SKM3HEAEITEIbHOCTH pPACTEHMM OT pa3lUyHbIX YCJIOBUHU
MpOU3PACTaHUSA; OCOOCHHOCTHM Pa3sMHOMKEHHS LBETKOBBIX pPACTEHUH; OCOOEHHOCTH pOCTa U
pa3BUTHS pPACTEHUN B OHTOTE€HE3€; OCHOBHBIE OTMAEINBI, KJIacChl, CEMEWCTBA, POABI U BHUJbI
JUKOPACTYIIHUX U KyJIbTYPHBIX PACTEHHH; YMEHHS: MPOBECTH MOP(POJIOTrHYECKOEe OMUCAHUE
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pacTeHul 1is ONpeeeHsl UX pOJOB U BUJIOB; HaBBIKU: METOJAMKON oNpe/ieseHus pacTeHUu! 1o
ONpENECIUTENI0; HAaBbIKAMU HNPOCTEHININX HAONIOJEHUH 3a pPOCTOM, pa3BUTHEM, I[BETEHUEM,
OMNBUICHUEM U PAa3MHOXKEHUEM PACTEHMII.

2) OOmiasi reHeTHKA 3HAHMS: OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX IUCIMILUIMH, B
YaCTHOCTH TE€HETUKM U CEeJNeKIMH, M MaTeMaTU4YecKuil amnmapar B MNpodeccCHOHaIbHON
NesITeIbHOCTH; 3aKOHbI HacJeOBaHUs, MOJIEKYJIpPHbIE OCHOBBI HACIEJCTBEHHOCTH, OCHOBHBIE
TUNBI ¥ MEXaHU3Mbl M3MEHUYMBOCTH OPTaHU3MOB; YMEHHUS: HCIIOIb30BATh OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAy4HBIX JUCLUUILUIMH M MaTeMaTHYecKuil amnmapaT B NpogecCuoHaIbHOU
NeSTeNIbHOCTH, MPUMEHSATh METOIbl TEOPETHUYECKOI'O U HKCIEPUMEHTAJIBHOTO MCCIIEI0OBAHMUS;
IPOBOJUTD 3JIEMEHTAPHBII I'MOpUI0JIOTMUECKUI aHAIN3, UCII0JIb30BAaTh 3HAHUS OCHOB I'€HETUKHU
B IpaKkTU4YeCKOW paboTe; HABBIKM: METOJAMHU TEOPETHMUYECKOTr0 M IKCIEPUMEHTAJIbHOTO
UCCIEOBAHUSA; METOJUKONW paboThl CO CBETOBBIM MHKPOCKOIIOM, METOJUKONW aHalinu3a
pe3yIbTAaTOB I€HETUYECKUX IKCIIEPUMEHTOB.

3) ®wusuonoruss U OMOXUMHS pACTECHHI 3HAHUS: MOP(DOIOTHYECKHE MPU3HAKU C.-X.
KyJbTyp, IIOKa3aTeJd KauecTBa JUKOPACTYUIMX pAcCTeHUH U C/X MNPONYyKIHH; METOJIUKY
71ab0paTOPHOro aHaiau3a 00pas3OB IOYB, PACTEHUH M NPOAYKLIHMHM PACTCHUEBOJCTBA; YMEHHUS:
OLICHMBATh (PU3HOJOTHUECKOE COCTOSHHME C.-X. KYyJIbTYp, aJaNTalMOHHBIM MMOTEHIHAT U
onpenensaTs (GakTopsl yIyUIICHHS POCTa, PA3BUTUSA U Ka4eCTBA MPOIYyKIMH; TPUMEHSATh METObI
71a60paTOPHOTrO aHaiau3a 0OpPas3OB MOYB, PACTEHUH M MPOIYKIUU PACTECHHUEBOACTBA; HABBIKH:
OCHOBHBIMH (PH3MOJIOTMUECKUMH METOAAMH OIEHKH Pa3BUTHS U (OPMHUPOBAHUS IPOLYKTUBHOCTH
C.-X. KyJIbTYp; CIIOCOOHOCTBIO K 1a00paTOPHOMY aHaIN3y 00pa3I0OB MTOYB, PACTCHUI U MPOLYyKIIUN
pacTeHUEBOICTBA.

[lepedyensr mocJjeayrOIMX AMCUMIUIMH, MPAKTHK, A KOTOPBIX HEOOXOAWMBI 3HAHMS,
YMEHHMSI U HaBbIKU, (POPMUPYEMbIE JaHHOMN AUCHUIMIINHON: JUCIUIUINHA SBJISETCS 3aBepIlaroIien
CTYHNEHbIO OO0y4yeHHUs IOClI€ OCBOEGHHMS OCHOBHBIX TEOPETUYECKUX  JAMCLHUIIMH U
lNocynapcreennas utorosas arrectanus (I' MA);

2. IlnanupyemMble pe3yabTaThbl 00y4eHHs N0 TUCHUIIHHE

3HaeT OCHOBHBIC 3aKOHBI MaTeMaTHye-
3 CKUX, €CTECTBCHOHAYUYHBIX M O0OIIenpo-
Wl o (dbeccHOHANBHBIX JTUCHHUIUINH, HEO00XO-
JOUMBIX JUIS PEUICHHs TUIOBBIX 3a1a4 B
CnocoOeH pemiaTh THIIOBBIC 00671aCTH arpOHOMHUH
3amaud MpoeCcCUOHATBHOM
NESITeIbHOCTH Ha OCHOBE YMeeT HCHoNb3yeT 3HAHUS OCHOBHBIX
3HAHUW OCHOBHBIX 3aKOHOB v 3aKOHOB MaTE€MaTHYECKUX U €CTEeCTBEH-
OLK.1 | MATEMATHYECKUX M ecTe- W20 HBIX HayK AId PENICHUA CTaHAAapTHEIX
CTBEHHBIX HAyK C MPHMECHE- 3a1a4 TMpodeccHoHaNbHON JesTeIbHO-
HUEM UH(OPMALHOHHO- CTH
KOM-MYHHUKAI[MOHHBIX TEX-
HOJTOTHIA Pemaer TumoBbie 3amaun mpodeccuo-
HAJIBHON JICSTEIIbHOCTH HAa OCHOBE 3HA-
H HUN OCHOBHBIX 3aKOHOB MaTeMaTHye-
N30mx-1 CKUX M €CTECTBCHHBIX HAyK C MPUMEHE-
HUEM UH()OPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
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3Haer

COBPEMEHHBIE

TEXHOJIOI'MH

B

npodeccrnoHanbHON ACATEIHLHOCTH, 3HA-
€T TEXHOJIOTHUHN BO3ACJIBIBAHUSA CCIBCKO-
XO35IUCTBEHHBIX KYJBTYP B OTKPBITOM U
3aKpBITOM IPYHTE

YMeeT 000CHOBBIBATH MPUMEHEHHE CO-
BPEMEHHBIX TEXHOJIOTHH B Tpodeccro-

HaJIBHOU JEATEILHOCTH

3
W30mk-
Cnoco0eH pealu3oBbIBaTh H3om-4
COBPEMEHHBIC TEXHOJOTUH U
HOBBIBaTh HX IPUMeE-
OITK-4 | ©0OCHOBBIBA pume-
HEeHHE B Ipo¢ecCHOHATBHON v
JesITeIbHOCTH
W 160m1k-4
H
W 19omk-4

PeanusyeT coBpeMeHHbIE TEXHOJIOTHUH B
npodecCHOHANBHON NeATeTbHOCTH

Tun 3anau npodeccrnoHanbHOM 1€ATENTBHOCTH — MPOU3BOACTBEHHO-TEXHOIOTHYECKUH

3. O0béM IMCUMILUIMHBI M BUABI padoT
3.1. Ounas ¢opma odyuyeHus

Cemectp
IToxa3aTenu 4 Bcero
OO6mias Tpy 10EMKOCTB, 3.€./9 41144 41144
OO6mias KoHTakTHas paboTa, 4 54,15 54,15
OO0mas camocTosiTeNbHasE padoTa, 4 89,85 89,85
KonTaktHas pabora npu npoBeeHNU YUeOHBIX 3aHATHH, 54,00 54,00
B T.4. (4)
JIEKITAN 18 18,00
1ab0paTOPHBIE-BCETO 36 36,00
CaMOCTuosITenLHaﬂ paboTa Tpu TPOBEACHUU YUYCOHBIX 81,00 81,00
3aHATHH, 4
KonTaktHas paboTa mpu mpoBeAeHUH MPOMEXKYTOUHON
0,15 0,15
aTTecTanuy 00ydJarmuxcs, B T.4. (9)
3a4eT 0,15 0,15
CamocTosTenpHass padboTa MpU MPOMEKYTOUHOH aTTe- 8,85 8,85
cTamuu, B T.4. (4)
MOJTOTOBKA K 3a4eTy 8,85 8,85
dopma MPOMEKYyTOYHOH aTTECTAIUH 3a4eT 3a4eT
3.2. 3aounas ¢opma odyuyeHust
K
IToka3aTenu 5 ypT 3 Bcero
OO6mias Tpy 10€MKOCTb, 3.€./9 2172 2172 41144
OOmas koHTakTHas padoTa, 4 2,00 14,15 16,15
OO6mrast camocTosaTensHas paboTa, 4 70,00 57,85 127,85
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KonTaktnas pabora npu npoBeaeHUH YUeOHBIX

o 2,00 14,00 16,00
3aHATHH, B T.4. (1)
JEKIUU 2 4 6,00
nabopaTOpHBIE-BCETO - 10 10,00
CaMOCTOHTeJII:HajI pabota mpH TPOBEICHUH 70.00 49,00 119,00
y4eOHBIX 3aHATUH, U
KonTaktnas paboTa npu npoBeaeHun mpome- 0,15 0.15

KYTOUHOMU aTTecTaluu 00ydJaromuxcs, B T.4. (1)

3a4er - 0,15 0,15

CamocrosiTenbHas paboTa Npu NPOMeEKyTOUHOM

8,85 8,85

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

4. CopepskaHue TUCHMUILIUHBI

Paznen 1. OcHoBHBbIE HANIPABJIEHUS U 33/1a4M COBPeMeHHOM OnoTexHoaorun. OcHo-
Bbl MOJICKYJIIPHOI 0H0J10THH.

Iloopaszoen 1.1. BseOenue. BUOTEXHOIOTHS KaK HayKa M OTpacib mpou3BoacTBa. OCHOB-
HbIe HAaIPaBJICHUS U 33/1a4l COBPEMEHHON OMOTeXHOJOTHH. MoJeKyspHas OMOJIOTHS U TeHETH -
Ka - pyHIaMeHTalbHass OCHOBA OMOTEXHOJIOTUHU. ['eHeTnYecKast ¥ KIEeTOYHAas WHXKEHepHus - IeH-
TpanbHOE AP0 COBPEeMEHHOU OmoTexHomoruu. [Ipumenenrne MeTo 0B OMOTEXHOJIOTHUH B CEJIEK -
LU, CEMEHOBOJCTBE U TEXHOJIOTHUSX BO3JENIBIBAHUS CEIbCKOXO3IMCTBEHHBIX KylbTyp. CoBpe-
MeHHas OMOTEXHOJOTHUS U OMOMETOIbl B 3aIUTE PACTEHUH OT aOMOTHYECKUX M OMOTHUECKUX
(aKTOpOB BHEIIHET0 BO3ACUCTBHS. Y THIM3ALHUS CEIbCKOXO3HCTBEHHBIX OTXOJOB C MOMOIIBIO
MeTOJ0B OnoTexHosoruu. buorexnomorus u O6uosnepreruxa. [IpuopureTHrle HanmpaBiIeHUs U
MHUPOBOH ypOBEHb OMOTEXHOJOTHH KaK HAyKW M OTPACIIH MPOU3BOJCTBA. MHUpOBas ceTh OMOTEX-
HOJIOTHYECKUX IIEHTPOB, HAYYHBIX YupexaeHuil Poccun B ob6mactu OMOTEXHOIOTHH. 3aKOHOAA -
TEIBCTBO M OM00E30TaCHOCTh B 001aCTH OMOMHIKEHEPUU U OMOTEXHOJIOTHH.

Iloopaszoen 1.2. Ocnosvl monexynapHol buonocuu.

MounekynsapHass OUONOTUSA U TeHETHKa — (yHIaMeHTalbHas OCHOBAa OMOTEXHOJIOTHHU.
HyxnennoBble KUCIOTHL. VICTOpUS OTKPBITHS CTPYKTYPHl B QYHKIHH HYKIEHHOBBIX KUCIOT, 10 -
kazatenbcTBa renernyeckoi pynkuuu JJHK. CoctaB, cTpykTypa, cBolicTBa M (DyHKIIMU HYKJICH -
HOBBIX KHCIOT. XMMUYECKUH COCTAaB HYKJIEHMHOBBIX KUCIOT. IlypuHOBBIE M MUPUMUIMHOBBIE
a30THUCTBbIE OCHOBaHMSA. TayToMepHs a30TUCTBIX OCHOBAaHUU. YTIIEBOAHBIE KOMIIOHEHTHI: pu003a
u nesokcupudosa. Hykneosuasr u nHykineotuasl. [lpasuno Yapradda. CrpykrypHas opranuza-
nust PHK: o6mme nmpuHIUNB NEpBUYHON, BTOPUYHONW M TPETUYHOW CTPYKTYphl. THIIBI CBS3EH,
CTAaOMIIM3UPYIONMUX YPOBHU CTpyKTypHOH opranusanuu PHK. "Mup PHK", rumore3a o ponu
PHK B mpoucxoxaeHuu Xu3Hu. l'unore3a o mpoucxoxaeHnu xu3Hu uvepe3 PHK. dusmko-
xuMmudeckue covictsa PH

Crpykrypnas opranuzauus JJHK: nepBuunas, BTopuuHas u TpeTuyHas cTpykTypsl. Ce-
kBenupoBanue [IHK: meron Makcama-I'unGepra u meron Cenrepa. BropuuHas cTpykTypa
JHK. JIBoitnas cnupans JHK, npunnun xommnnementapHocTu. KoHpopmanuoHHble GOpMBI
JHK. Tpunnekcsl. ITanunapomsl. Ceepxcnupanuzanus JHK u e€ OGuonornueckoe 3HaueHue.
Tonouzomepassl u Tonouzomepsl JJHK. Tunsl Tononsomepas. Tumsl cBsizel, cTaOMIH3UPYIOIINX
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ypoBHHU CTpykTypHOU opranuzauuu JIHK. ®usuko-xumuueckue cBovicrea JIHK: nenarypanusi,
peHaTtypalnus, BI3KOCTh, morjonieaue B Y ®, peaknuonHocrnocobHocTs. Jlokanuzanusa JJHK B
KJIETKaxX MPOKAapUOT U JyKAPUOT. Y HUKAIbHBIE, YMEPEHHO IIOBTOPSIOIIUECSA U YaCTO IOBTOPSIO -
mecsa nocnenoBatenbHoctu. Cynepcnupanuzauus JJHK u e€ Ouonoruueckoe 3nauenue. Oc-
HoBHbIe BUAbl PHK, ux ¢dynkuuu u nokanuzauus B kiaetke. Ctpykrypa nHpopmanuonnoit PHK
(matpuunoit PHK), tpancnopthoit PHK, pubocomueix PHK. Mansie sinepusie PHK, mainsie
PHK, ux ¢pynknuu. Pubosumsi.

Pemnukanus. JlokazaTenbCcTBO IONIYKOHCEPBATUBHOTO MeEXaHHM3Ma peruukanuu. Dep-
MeHTHI U 6enku pennukauuu. JJHK-nonumepassl npokapuot u sykapuot. JJHK-nuraszel. benku,
pacrmieraromue aBoiHyo cnupanb: JJHK-romounsomepassl, JJHK-xenukassr, SSB-6enku. [Ipun-
LUIIBI ¥ IPAaBWJIA perIMKanuu. Pernkon. PerkaTuBHas BUjKa.

Ocobennoctu penukanuu JJTHK y sykapuot: cTpyKTypHble KOMIOHEHTBI, TEIOMEPHI,
Tenomepasa, HykiaeocoMbl. Perymsanus perummkanuu JJHK. Myranun, myrarenes. Kimaccuduxka-
nuu MyTtanuid. Mexanusmel penapanuu JIHK: oOpamenue noBpexieHus, 3KCLE3NOHHAs pena-
panus (pemnapanus JuUMepoB, penapanus nenypunuszupoBanHoi J[HK, pemapanus xummuecku

MOIM(UIIMPOBAHHBIX a30TUCTHIX OCHOBAHMUI), pekoMOnHanmoHHast penapanus. SOS-pemapariusi.

Cunre3 PHK (Tpanckpumnumus), UCTOpHUS HU3y4YEHHUS MOJIEKYJISApHBIX MexaHu3moB. PHK-
MOJIUMEpPasbl MPOKAPHOT M SYKApHUOT. [IpHHIIMIBI TPaHCKPUIILINH.

LenTpanpHas morma MOJeKyJIsspHOU O6nosoruu. ['eHeTnueckuit koa. OCHOBHBIE CBOWCTBA
reHerndeckoro koga. OcoGeHHOCTH KOMOBOTO cioBaps. CuHTe3 Oenka (TpaHCHSIus), HCTOPHS
M3Y4YeHUs MOJIEKYJSPHBIX MEXaHU3MOB. PuOocombl. AKTHBAIUs, PEKOTHUINS aMHUHOKHCIOT U
cunte3 amuaoanui-TPHK. B3zanmMoneiicTBue koJgoHa U aHTUKOOHA.

Paznesn 2. OCHOBBI reHeTHYeCKO HMHKeHEePUH

Iloopaszoen 2.1. Cywnocms u 3a0auu cOBPeMEeHHOU 2eHeMU4ecKoll (2eHHOU U 2eHOMHOL)
unxcenepuu. MonekynspHas OHOJIOTHS W TEHETHKAa — OCHOBBI TI'€HETHYECKOW HH)KCHEPHH.
[IpuHUMIOBI 1 METOABI TeHETUYECKOW HHKeHepun. CylnIHOCTh U 3aa4¥ COBPEMEHHOM F'eHEeTHYE -
CKOM (TeHHOW M T'€HOMHOW) WHXKEeHEepUHu. Bunpl 1 ocobeHHOCTH BEKTOpOB. COBpEeMEHHBIE METO -
Il TIEPEHOCAa TEHETHYECKOW WH(MOpMamuu - IUIa3MUIHBIA, OaJUIMCTUYECKUH, (aroBBId W Ip.
@epMEHTBI TECHHON HHKEHEPHU.

[Mpuanuner knorupoanus ¢parmentoB JJHK. Coenunenne pparmentoB JIHK ¢ "rymbr-
mu" ¥ "nmunkuMu" KoHamMu. KOHBEKTOPHBIM METOJ M HCIOJb30BaHUE afantepoB. Jlokammzo-
BaHHBIH MyTareHe3. COBpeMeHHBIE CIIOCOOBI EpeHOCa WHANBUAYAIbHBIX T€HOB WUJIU TPy Te-
HOB B PCIUIHUCHTHBIC KJIETKH. CrenuanbHble METOABI TOJydeHHs 0aHKOB (OMOJMOTEK) T'eHOB.
banku x-JJHK. Unentudukanus pekoMOMHAHTHBIX KJIOHOB. M CIONB30BaHWE CHUHTETHYCCKHX
OJINTOHYKJIEOTH/IOB.

[IpoGaemsbl skcripeccun TpaHC(HOPMUPOBAHHBIX T'€HOB. DKCHPECCUS MPOKAPUOTHIECKUX
U dyKapuoTU4ecKux reHoB. CoBpeMeHHbIE cIIOCOObI MOBBIIICHUS SKCIPECCUU I'€HOB B PACTCHHU-
ax. CoBpeMeHHbIE HAalpaBIeHUS U MPOOJIEeMbl TeHHO-UHKEHEPHOI OMOTEXHOJIOTHH.

Iloopaszoen 2.2. Coepemennvle Hanpasienus u npoodiembl 2eHHO -UHICEHEPHOU OUOMEXHO-
nocuu. T'eHeTHYeCcKasi UHKEHEpPUs B PACTEHUEBOJCTBE. TPAaHCTEHO3 - MOJy4YeHUE I'€HEeTUYECKU
TpaHC(HOPMHUPOBAHHBIX (MOAMGUIUPOBAHHBIX) PACTEHUMN, €r0 CYITHOCTh M COBPEMEHHBIE TEXHO -
noruu. [IpoGreMbl co3aaHusl BEKTOPOB JUIsi TEHETUUECKOW MHKCHEPUH pacTeHUU. ArpoOaKkTepun
KaK TIEPEHOCYMKH T€HOB B '€HOM JBYAOJBHBIX pacTeHuil. Co3ganne BEKTOPOB Ha ocHOBE Ti-'m
Ri-mnasmun. MeTosl mpsiMOTo MepeHoca reHOB B pacTuTedbHbIe KiieTku. Co3/1aHne THOPUIHBIX
MOJIEKYJI, 00€CIIeUNBAIOIINX IKCIPECCUIO TEHOB B pacTUTENbHOI KieTke. [Ipobnema perenepa-
UM PACTEHUN M3 TPAaHCPOPMHUPOBAHHBIX KIETOK. BHUpyChl pacTeHUH Kak NOTE€HLHAIbHbIE BEK-
Topbl. Co31aHHE BEKTOPOB Ha OCHOBE MUTOXOHIpuanbHoi u xiopornactHoi JJHK. CoBpemen -
HbI€ TEOPETUYECKUE TOAXO0/Ibl K CO3JJaHUIO0 BEKTOPOB Il OHOJO0JIBHBIX PACTEHUII.

Penoprepusie rensl. HoBble TUIBI penopTepHbIX I'eHOB. Mcnonb3oBaHue reHOB yCTONYH -
BOCTH K repOumugaM B kauectse penoprepHbix reHoB (ALS, BAR u np). Co3nanue HOBBIX BEK-
TOPHBIX KacCer.



Crpanuna 8 u3 47

Co3naHue BEeKTOPOB Ha OCHOBE MOOMIIBHBIX 3JIEMEHTOB pacTeHui. JIMHUU "MOBYIIKH 3H -
xaHcepoB" - cmoco0 maeHTHUKAUUK HOBBIX reHoB. [IpoOnema uaeHTHU(PHUKALINU TKaHECH e -
¢uueckux reHoB.COBpEMEHHbIE JIOCTH)KEHHUS B O0NAaCTH I'€HETHMUYECKOM MHXKEHEpPUU IpH co3ja -
HUU IPUHIUINAIBHO HOBBIX (POPM CEIbCKOXO03HCTBEHHBIX PACTEHUM, YCTOWUUBBIX K OMOTHYE-
CKHUM (HAaceKOMBIM, rpubam, OakTepusiM, BUpycaM) U aOMOTHUYECKUM (pakTopam, K repouIuIaM u
HWHCEKTHUIUAaM, PACTEHUH C yJIy4IIeHHbIM aMUHOKHUCIIOTHBIM COCTABOM 3allaCHBIX OEJIKOB.

MouiekyJIIpHO-T€HETHYECKOe MapKUPOBAHUE TPU3HAKOB U CBOMCTB OMOJOTHUYECKUX 00b-
eKkToB. COBpPEMEHHOE NOHATHE O MOJIEKYJSPHO-TEHETUYECKOM Mapkepe. THUIbl reHeTHYecKux
MapKepoB: OEJIKOBbIE U MOJIEKYJISIPHbIE MAPKEPHI.

CuHTe3 1EHHBIX OEIKOB Ha OCHOBE CO3JaHUs KIETOK-CYNEepHpOaAYyLEHTOB MMKpPO-
opranu3MoB. HampaBileHHBII MyTareHes3 ¢ UCI0JIb30BaHUEM aJAPECOBAHHBIX OJIMTOHYKIECOTUIOB.
[Tonydenue KIeTOK-CynepnpoayLEeHTOB U3 TKaHEH PACTUTEIBLHOrO MpoucxoxacHus. Mcenpasne-
HUE TeHeTHYECKUX Je(PEKTOB U CO3/1aHUE HOBBIX XO35HCTBEHHO -IIEHHBIX IPU3HAKOB Y PacCTeHHII.
OcCHOBHBIE HEpEeIIeHHbIE NMPOOIEMbl MOJIYUYEHUsI TPAHCTEHHBIX PACTEHUH M MYTH MX NPEeojaoJie-
HUSL.

[Tonmumopdusm u n30pepMEHTOB U €ro MCIOJIb30BAaHNUE B T'€HETHKE, CEEKIIMU U CUCTe-
MaTHKe pacTeHHi. 3anmacHble OEIKM Kak reHeTudeckue mapkepsl. Ilpupona momumopdusma 3a-
nacHbIX O6enkoB. M UX HCMOIB30BaHME B CENEKIIMN PACTEHUHN I MACHTU(PHUKALNY T€HOTHIIOB U
coproB pacrenuii. JHK mapkupoBanue renoma pacrenuid. LluTonmornueckne mMeroapl MapKHpOBa-
Hus (FISH, GISH u np) m ux mcnonb3oBaHWE MPU aHAINW3€ TEHOMOB W B CEJEKIIMU PACTEHUH.
Meton nmonumepasnoi nennoit peakuuu (I1L[P) mns ammimdukanum n aHanusza OTIASIBHBIX T€-
HOB. CoCTaBlIeHHME I'€HETHYECKUX KapT ¢ ucnosibzoBanueM IIJIPD-mapkepoB. MapkupoBaHue
pactutenbHOro renoma merogom 1P ¢ ucnonp3zoBanuem ciayuaitnoro npaiimepa (RAPD). Uc-
nosibs3oBaHue RAPD-mapkepoB 1 MOCTPOEHHS] T€HETUUYECKUX KapT M MapKHpPOBAHUS T'€HOB,
JETEpPMUHHUPYIOIUX XO3AMCTBEHHO-IIEHHBIEC IIPA3HAKU pacTeHui. IlacmopTusanus BUIOB, COp-
TOB U THUOPUJIOB CEIBCKOXO03AUCTBEHHBIX pacTeHN. Co31anne OMOYUIIOB U MEPCHEKTUBHI UX UC-
MI0JIB30BaHHUS.

[lonydyeHnne reHeTHUecKd MOTUGHUIMPOBAHHBIX (OPM pacTeHHH (TPAHCTEHOB).

Pa3znen 3. MUKPOKJIOHAJIbHOE Pa3MHOKEHHE U 03]10POBJIEHHE PACTEHMI

Iloopazoen 3.1.0cobennocmu MUKpOKIOHATLHO20 DPAZMHONCCHUSA

MUKpPOKJIOHAIBHOE Pa3MHOXKEHHE, KAK Pa3HOBUIHOCTH BEr€TaTUBHOTO PA3MHOXEHUS pac-
tenuii. [IpenmymecTBa MUKPOKIOHAIBHOTO Pa3MHOXKEHUS, KiacCU(HUKalUsI METOJOB €ro pas-
MHOXEHHS, dTallbl Pa3MHOKEHNsI. TeXHUKa KyJIbTUBUPOBAHUS PACTUTENBHBIX TKAHEN HA PAa3HBIX
JTanax MUKPOKJIOHAIBHOT'O pa3MHOXKeHHs. HeTpaaumoHHbIe MOAXObI K alalTallui IpoOHupoy-
HBIX pacTEHUH K MOYBEHHBIM YCIOBUAM. BiinsHne reHeTH4YecKuX, (PU3N0IOrHIeCKIX, TOPMOHAIb-
HBIX U QU3HUECKUX (AKTOPOB Ha MUKPOPA3MHOXKEHUE pacTeHUH. PeroBeHMIM3anus pacTeHUM:
MUKpPOIIPUBHBKA, BO3JECHCTBUE LIUTOKMHUHAMM, MHUKpouepeHKoBaHUE. O340pOBIEHHE MOCATOYHO-
ro MaTepuasna OT BUPYCOB: U30JUPOBAHHBIE MEPUCTEMBI, TEPMOTEPAIINS, XEMUOTEPATIUS.

Ioopazoen 3.2. Texnonoeuss nonyueHusi 6e36UpPyCHO20 NOCAOOYHO20 MAMepuand

Co3pnaHue pacTeHUl yCTOWUYMBBIX K BUPYCaM U JIpyrue JOCTHUKEHUs B OE3BUPYCHOM pac-
TeHHeBoJCcTBe Mupa u Poccuu. BiusHue reHerndeckux, GU3NOIOTHUYECKUX, TOPMOHAIBHBIX H
¢usndeckux GaxkTopoB Ha MHUKPOPAa3MHOKEHHE pacTeHUU. PeroBeHUIM3aIus pacTeHH: MUKPO-
NpUBUBKA, BO3JEHCTBUE IMTOKMHMHAMHU, MHKpouyepeHKoBaHHe. O370pOBJIEHUE MOCAAOYHOTO
MaTepualia OT BUPYCOB: H30JUPOBAHHBIE MEPUCTEMBI, TEPMOTEPAIIUS, XEMHOTEPAIIHSL.

Texnonorus mosyueHust 0€3BUPYCHOTO IMOCAJAOYHOTO MaTepuana Ha mpumepe Kaproders,
3eMJITHUKA M JAPYTruX KyJdbTyp. OCOOEHHOCTM KJIOHAJIbHOIO MUKPOPA3MHOXKEHHS OBOILHBIX,
IUIOIOBO-SITOAHBIX, [IBETOYHBIX, JJEKAPCTBEHHBIX, APEBECHBIX JINCTBEHHBIX U XBOWHBIX PACTEHUM.
Co3naHne pacTeHUN yCTOMUYUBBIX K BUPYCAaM M JIpyrue AOCTUKEHUs B O€3BKPYCHOM pacTEHHe-
BojacTBe Mupa U Poccuu. TexHUKa KyJbTUBUPOBAHUS PACTUTENIBHBIX TKAHEW Ha pa3HBIX dTamax
MUKpPOKJIOHAJbHOTO pa3MHOKeHusd. HeTpagunuoHHbE MOAXOABI K ajanTaluyd HPOOUPOUYHBIX
pPaCTEHHUH K IOYBEHHBIM YCIOBHSIM.
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4.2. PacnipeniejieHe KOHTAKTHOH M CaMOCTOSAITE/IbHOW padoThl MpPH MOATOTOBKeE

K 3aHATHAM IO nmoapasjaejaiam

4.2.1. Oynas popma oOyueHus

KonTakTHas pabota

Pazpnenebl, moapasaesnsbl IMCUUTLTAHBL texwn | JI3 | 113 CP
Paznen 1. OcHOBHbIe HANpPaBJIeHHs] M 337a4H COBPEeMEHHOMU 6 18 i 18
0noTexH0JI0rui. OCHOBBI MOJICKYJIAPHON O0HOJIOTHH.
Iloopaszoen 1.1. Bgedenue. 2 - - 10
Iloopa3zoen 1.2. OcHoswi monekynsipHol duoio2uu. 4 18 - 8
Paznen 2. OcHOBBI reHeTHYeCKOi MHKEHEePHH. 6 - - 30
Iloopa3zoen 2.1. Cywynocms u 3a0ayu COBPEMEHHOU 2eHeMUUEeCKOlL 3 ) ) 10
(2eHHOU U 2eHOMHOTL) UHIICEHEPUU.
Iloopaszoen 2.2. Cospemennvie HanpasieHus u nPoodIemMbl 2eHHO- 3 i i 20
UHIICEHEPHOU OUOMEXHON02UM.
Paznen 3; MHuKPOKJIOHAIBbHOE PAa3MHOKEHH e U 03/10POBJIeHH e 6 20 i 305
pacTeHuii. ,
Iloopa3zoen 3.1. Ocobennocmu MUKPOKIOHANLHO2O PA3ZMHONCEHUSL. 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 oOyueHUs
PasiebL, TOMpa3 KonTakTHas pabota CPp
, TOJIPA3IeITbl AUCITUTUINHBI mexunn | J13 | 113

Pa3nen 1. OcHoBHBIE HAMPaBJIeHUsS W 32/1a4M COBPEMEHHOIt 9 5 i 27
ouorexHooruu. OCHOBBI MOJIEKYJISIPHOI OMOJIOTHH.
Iloopaszoen 1.1. Bgeoenue. 1 - - 10
Iloopaszoen 1.2. OcHogvl monexyiapHou buonoeuu 1 6 - 17
Pa3nen 2. OcHOBBI reHeTHYeCKOii HWHKEHEPHH. 2 - - 40
Iloopaszoen 2.1. Cywnocms u 3a0auu co8pemenHol 2eHemuieckou 1 i i 20
(2eHHOU U 2eHOMHOTL) UHIICEHEPUU.
Iloopaszoen 2.2. Cospemennvie HanpasieHus u npoodIemMbl 2eHHO- 1 i i 20
UHIHCEHEePHOU OUOMEXHONI02UM.
Pazgen 3; MukpoKJIOHAJbHOE PAa3MHOKEHHE W 0310POBJICHHE 5 4 i 515
pacTeHuii. ’
Ioopazoen 3.1. Ocobennocmu MUKPOKIOHANLHO2O PA3ZMHONCEHUS 1 2 - 11,5
Iloopaszoen 3.2. Texnonoeus nonyuenus 6e36UpycHoco nocadoy- 1 9 i 40
HO20 Mamepuanid
Bcero 6 10 - 118,5

4.3. IlepedeHb TeM M y4eOHO-METOIHYECKOr0 O0ecmedeHHs IS CAMOCTOATEIbHOT

padoThl 00y4aOIMXCH

No
Tema camo-
o/ CTOSITETLHON Y4yeOHO-MEeTOANYECKOE 00ECIICUEHIE
paboTsI
g

O0beMm, u

¢dopma oOydeHHSA

OYHasa

3a04Has
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OCHOBBHI
MOJIEKY-
JISIpHOM
OMoJI0run

1. Tenetnka (mox penaxiuerd A. A. XKydenko). — M.— KosnocC.,2004. 480 c.

2. CenbCKOXO3SMCTBEHHAsT OMOTEXHOJIOTHS : YYEOHHK JUIs CTYICHTOB BY30B,
00ydJaromuxcs Mo C.-X., eCTECTBEHHOHAYY. U T1eJl. CHEUaIBbHOCTSIM 1 MarucTep-
ckum nporpammam / B. C. llesenyxa [u ap.] ; mox pen. B. C. IlleBemyxu .—
Wzn. 2-e, nepepad. u non. — M. : Beicmr. mk., 2003.- 468 c.

3. KysHuenoB B. B. MosekynsipHO-TEHETHYECKIE U OMOXMMHUYCCKUEC METOJIBI B
COBPEMCHHOI OHMOJIOTUH pacTeHUH [DIeKTpoHHBIA pecypc] / mox pen. Bi.B.
Kysnenosa, B.B. Kysnenosa, I"A. PomanoBa. — 2-¢ mu3n. (91.). — Ounek-
TpoH.TekcToBBIe AaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
3nannid, 2015, — (Metomer B Owmonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kusamko H.B. OcHOBBI  CeNbCKOXO3SHCTBEHHOH  OMOTEXHOJIOTHH:
yueb.1mocodue [y CTYJICHTOB OYHOM M 3a04HOM (hopM 0OyUeHHUs HaIlpaBIeHHHA
noarotoBku 110400.62 Arponomusi, 110900.62 TexHonorusi mpou3BOJICTBA U
nepepaboTKU CEeNbCKOXO3SMCTBEHHONW MPOMYKIMH [DIEKTPOHHBIH pecypc] :
yuebHoe mocobue. — DnekTpoH.JaH. — Yccypuiick : Ilpumopckas 'CXA
(ITpumopckas TocynapcTBeHHasi CeJIbCKOX03siicTBeHHas akanemus), 2014, —
111 c. — Pexum JIOCTyTIa:
http://e.lanbook.com/books/element.php?pll id=70633

5. lllenkynoB, Cepreii Huxonaesuu. ['eHeTHueckass MHKeHepUs: yuyeOHOeE T10-
cobue Ui CTYyJEHTOB BY30B, oOydaronmxcs 1o Hanpasienuto "buonorus” / C.
H. HlenkyHnoB .— 3-e u3n., uctp. u non. — HoBocubupck : Cub. yHUB. U37-BO,
2008 .— 514 c.

26,25

37,35

OCHOBBHI
reHeTuye-
CKOM WH-
JKEHEPUH.

1. T'enernka (mop penakuuerd A. A. XKyuenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO3SMCTBEHHAss OMOTEXHOJOTHUS : Y4eOHUK IS CTYAEHTOB BY30B,
00y4YaroUIMXcs Mo C.-X., eCTECTBEHHOHAYY. U Iel. CHEeUaTbHOCTSM H MarucTep-
ckum nporpammam / B. C. llesenyxa [u np.] ; mox pen. B. C. llleBenyxu .—
Uzn. 2-e, nepepad. u mon. — M. : Beicr. mik., 2003.- 468 c.

3. KysuenoB B. B. MornekysipHO-reHeTHYECKHE U OMOXMMHYECKHE METOJIbI B
COBpPEMEHHOW OWOJIOTMH pacTeHui [DIeKTpoHHbIA pecypc]| / mox pexa. Bi.B.
Kysnenosa, B.B. Kysueuosa, I"A. PomanoBa. — 2-¢ u3n. (91.). — Ounek-
TpoH.TekctoBble naH. (1 ¢aiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
sHanuii, 2015. — (Meromet B Oumomormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kusmko H.B. OcHOBBI  CeNbCKOXO3SHCTBEHHOH — OMOTEXHOJIOTHH:
yue0.1ocodue sl CTYJICHTOB OYHOM M 3a04HOM (hopM 00yUYEHUs HaIpaBICHUN
noarotoBku 110400.62 Arponomus, 110900.62 TexHomorust MpoM3BOACTBA U
nepepaboTKU CebCKOXO3SICTBEHHONW MPOAYKIMU [DIEKTPOHHBIH pecypc] :

yueOHoe mocobue. — DnekTpoH.naH. — Yccypuiick : Ilpumopckas 'CXA
(ITpumopckasi rocyiapcTBeHHasi CEbCKOX03siicTBeHHas akaaemust), 2014, —
111 c — Pexum JIOCTyTA:

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

5. lllenxynoB, Cepreii HukomaeBu4. ['eHeTnueckas MHXEHEpUs: ydeOHOE I10-
cobwue JIsl CTyJICHTOB BY30B, 00y4Jaromuxcs 1o Hanpasnenuro "buonorus” / C.
H. IllenkynoB .— 3-e u3a., ucnp. u gorn. — 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
MHUKPO-
KJIOHAJIb-
HOTO pa3-
MHOXCHUSA

1. Tenernka (mox penakiuet A. A. XKydenko). — M.— KosnocC.,2004. 480 c.
2. CenbCKOXO3SMCTBEHHAsT OMOTEXHOJOTHS : YYeOHHK JUIsl CTYACHTOB BY30B,
00ydJaromuxcs Mo C.-X., €CTECTBEHHOHAYY. U Iel. CHEUaIbHOCTSAM 1 MarucTep-
ckum nporpammam / B. C. llesenyxa [u ap.] ; mox pen. B. C. lllesenyxu .—
Wzn. 2-e, nepepad. u morm. — M. : Beicur. mik., 2003.- 468 c.
3. KysHuenoB B. B. MosekynsipHO-TEHETHYECKIEC U OMOXMMHUYCCKUEC METOJIBI B
COBPEMCHHOM OHMOJIOTUH pacTeHU# [DIeKTpoHHBIA pecypc] / mox pen. Bi.B.
Kysnenosna, B.B. Kysuenosa, I"A. PomanoBa. — 2-¢ mu3n. (91.). — Ounek-
TpoH.TekcToBBIe AaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
3nannid, 2015. — (Metomer B Owmonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kusamko H.B. OcHOBBI  CeNbCKOXO3SHCTBEHHOH  OMOTEXHOJIOTHH:
yueb.1mocobue 1S CTYJJICHTOB OYHOM M 3a04HOM (hopM 0Oy4YEHUs HaNpaBICHHH
noarotoBku 110400.62 Arponomusi, 110900.62 TexHonorusi mpou3BOJICTBA U
nepepaboTKU CEeNbCKOXO3SMCTBEHHONW MPOMYKIMH [DJIEKTPOHHBIH pecypc] :
yuebHoe mocobue. — DnekTpoH.JaH. — Yccypuiick : Ilpumopckas 'CXA
(ITpumopckas TrocynapcTBeHHasi CeJIbCKOX03siicTBeHHas akanemus), 2014, —
111 c. — Pexum JIOCTyTIa:
http://e.lanbook.com/books/element.php?pll id=70633

5. lllenkynos, Cepreii Hukonaesny. ['eHeTnueckas nHxeHepus: yuyeOHOE 110-
coOwue JUIs CTyICHTOB By30B, 00yUalOIMXCs 0 HanpasiaeHuto "buosorus" / C.
H. HlenkyHnoB .— 3-e u3n., ucnp. u jgorn. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

12,25

15

Texnono-
r'Us IOoJTy-
YeHUS
0e3BupycC-
HOTO
nocaioy-
HOTO Ma-
Tepuaia

1. T'eneruka (nop penakuueii A. A. Xyuenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO3SCTBEHHAss OMOTEXHOJOTHUS : Y4eOHUK IS CTYAEHTOB BY30B,
00y4aroUIMXxcs Mo C.-X., eCTECTBEHHOHAYY. U Iel. CHEUaTbHOCTSIM H MarucTep-
ckum nporpammam / B. C. leBenyxa [u ap.] ; mox pen. B. C. llesenyxu .—
Uzn. 2-e, nepepad. u mon. — M. : Beicr. mik., 2003.- 468 c.
3. KysuenoB B. B. MonekynsipHO-reHeTHYECKHUE U OMOXMMHUYECKUE METOJIbI B
COBpPEMEHHOW OWOJIOTMH pacTeHui [DIeKTpoHHbIA pecypc] / mox pexa. Bi.B.
Kysnenosa, B.B. Kysueuosa, I"A. PomanoBa. — 2-e u3n. (91.). — Ounek-
TpoH.TekctoBble fqaH. (1 ¢aiin pdf : 498 c.). — M. : BUHOM. JlaGopaTopus
sHanuii, 2015. — (Meromet B Ouomormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kusmko H.B. OcHOBbI  CelIbCKOXO3SHCTBEHHOH  OMOTEXHOIOTHH:
yue0.1ocodue ISl CTYJICHTOB OYHOM M 3204HON (opM 00yUeHHs HampaBleHUI
noarotoBku 110400.62 Arponomus, 110900.62 TexHomorus mpou3BOACTBA U
nepepaboTKu CeNbCKOXO03HCTBEHHONW MPOAYKIMU [DIIeKTpOHHBI pecypc] :
yaebHOoe mocobue. — OnekTpoH.naH. — Yccypumiick : Ilpmmopckas ['CXA
(ITpumopckasi rocyiapcTBEeHHasi CeJIbCKOX03siicTBeHHas akanemus), 2014, —
111 c. — Pexum JIOCTyTa:
http://e.lanbook.com/books/element.php?pll_id=70633

5. Illenxynos, Cepreit Hukomaesuu. I'eHeTndecKass HHXEHEpHUs: yaeOHOE T10-
coOwue ISl CTYJICHTOB BY30B, 00y4arouXxcs 1mo HampasieHuto "buonorus" / C.

H. lenkyHoB .— 3-e u3n., ucnp. u jgorn. — Hoocubupck : Cud. yHUB. U3/-BO,
2008 .— 514 c.

10

16,15

Bcero

78,5

118,5

OpFaHI/I3aLII/I$I CaMOCTOSTEIILHOM pa6OTbI o JUCHUINNIMHE  OCYHICCTBIIACTCA

B

COOTBETCTBUHU C METOJUYECKUMH YKa3aHHUSIMH, pa3pabOTaHHBIMU Ha OCHOBE MPOTrPaMMBI Kypca
OcHOBBI OMOTEXHOJIOTUM JJs OoJyiee PalMOHANBHOIO IUJIAHUPOBAaHUS U HCIOJb30BAHUSA
paboyero BpeMeHH 00y4arouuMuUCS.

1. buorexHonorus pacTeHU [DIEKTPOHHBIA pecypc| : METOAUYECKUE yKa3aHUs 10 U3Y -
YEHUIO TUCHMIUTMHBI JUIsl oOydaromuxcs mo HampasiaeHuio 35.03.04 "Arponomus" npoduib
Cenekuus U TeHETHKA CEJIbCKOXO03WCTBEHHBIX KyIbTYp / BOopoHEXCKHil rocyJapCTBEHHBIH ar-
papubiii yauBepcurer ; [cocT. T. I'. Bamenko] .— DnektpoH. Tekctosbie naH. (1 daiin : 563 Ko)
.— Boponex : Boponexckuii rocygapcTBeHHbIN arpapHblii yauBepcutet, 2019 .— 3arnasue c
TUTYJBHOTO 3KpaHa .— Pexxum noctyna: Juisi aBTOPU30BAHHBIX MoJib3oBareneil .— TekcToBblit
¢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. buorexHosiorus pacteHul [DIEKTPOHHBIN pecypc] :

MCTOJHUYCCKHUEC YKa3zaHHA IO opra-

HU3ALHUKN CaMOCTOSITENIbHOM paboThl oOyuaromuxca nmo HampaieHuto 35.03.04 "Arponomus"
npodpunp Cenexkuus U reHeTHKa CEeNbCKOXO3SHCTBEHHBIX KYJIbTYp .— ODJEKTPOH. TEKCTOBbBIE
naH. (1 ¢aiin : 206 KO) .— Boponex : BopoHexckuii rocy1apcTBEHHBIN arpapHblii YHUBEPCH -
ter, 2019 .— 3arnaBue ¢ TUTYIBHOrO 3KpaHa .— PexXum qocTtyna: 1is aBTOPU30BAHHBIX I0JIb-
3oBareneir .— TekcroBerii daiin .— Adobe Acrobat Reader 4.0 .—
<URL.:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. ®oH/1 OLIEHOYHBIX CPEACTB /51 IPOBeAeHNs MPOMEKYTOYHOM aTTeCTAlNH

H TEKYILIEro KOHTPOJIsA

5.1. OTanbl pOPMHUPOBAHUA KOMIIETEHUM I

HNuaukarop no-

IMoapa3znen
KoMmnerenuus CTHIKeHUS KoMIIe-
JUCHHUILIMHBI
TEHUHUH
OIIK-1 — cmocobeH pemaTh THUIOBBIE 3amadd Mpodeccro- 3 WU o
HaJIBHOHU ACATCIBHOCTHU HAa OCHOBC 3HAHUM OCHOBHBIX 3aKO-
odpasden 1.1, HOB MaTeMaTHYECKHX, ECTECTBEHHOHAYYHBIX U 00lIe- M W12 onxca
npoQeCCHOHANBHBIX AUCIUIUIMH C IPUMEHEHHeM HH(opMa-
Bsedenue. LIHOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTU. H U3 onk
OIIK-4 — criocofeH peann3oBbIBATH COBPEMEHHBIE TEXHOJIOTUH 3 /13 oric4
¥ 000CHOBBIBAThH UX PUMEHEHUE B TIPO(PECCHOHANBHOM Jesi- % N60mc.a
TENBHOCTH i MO0
OIIK-1 — cnoco0OeH pelath THIOBbIE 3a/1a4 PodeccHo- 3 W1 omnx-1
HaJIBHOW JIEATENBHOCTU Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopaszden 1.2. HOB MaTeMaTHYECKHX, ECTECTBEHHOHAYYHBIX U 00LIe- \Y4 U2 ona
Ocnogul npoQeCCHOHANBHBIX AUCIHUIUIMH C IPUMEHEHHEeM HH(opMa-
Mojze](yjlﬂpyoﬁ IMOHHO-KOMMYHHKaIIMOHHBIX TEXHOJIOTHH. H I/IIB OIK-1
Guonozuu. OITK-4 — crioco6eH peaan30BBIBATH COBPEMEHHEIE TEXHONOTHH 3 | #43 onka
1 000CHOBBIBATh UX IPUMEHEHHE B IPO(ECCHOHABHOMN Jes- 716
TENBHOCTH y oric
H N %rk-4
OIIK-1 — cnocobeH pemaTth THIIOBBIE 3aa4i TPoQeccro- 3 U1 onk-1
IHoopasoen 2.1.. HaJILHOH JEATEILHOCTH Ha OCHOBE 3HAHWI OCHOBHBIX 3aKO- v W12 onka
Cywrocmsb u 3a0a4u HOB MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX M O0lIe-
CcO8peMeHHOU poecCHOHANBHBIX JUCIUIUINH C IPUMEHEHHEM HH(pOpMa- H U3 okt
2eHemu4ecKoll [IMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJOTHH.
(eennoti u 2enommoi) | OIIK-4 — ciocoGeH peanr30BbIBATH COBPEMEHHBIE TEXHOIOTHH 3 A3 on-a
UHDICEHEPUU. 1 000CHOBBIBATh UX IPUMEHEHHE B TPO(ECCHOHATBHOMN Jes- Y N160mK-4
TENBHOCTH - M0
Toopaszoen 2.2. OIIK-1 — crmocoGeH periaTh TUIOBBIE 3a/a4 MPOQeccHo- 3 U1 okt
Cospemennvie HAJIBHOH JIeITENTbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO-
HanpaeieHus u HOB MaTeMaTH4YEeCKUX, €CTECTBEHHOHAYYHBIX H O0LIe- Y W2 okt
npobiembl 2eHHO- poecCHOHANBHBIX MUCIUIUINH C IPUMEHEHHEM HHPOpMa- H W3 o
UHIHCEHEPHO [MOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH.
buomexnonozuu. OIIK-4 — croco6GeH peann30BEBaTh COBPEMEHHEIE TEXHOIOTHH 3 M3 orca
7 000CHOBBIBATh WX IPUMEHECHNE B TPO(PECCHOHAIBHON Aesi- 1716
TeTBHOCTH Y Abonic4
H W%k
THoopasoen 3.1. OIIK-1 — cnoco0OeH pemars THIOBBIE 3a/1a4H TPOeccrHo- 3 W1 onke1
Ocobennocmu HAJIBHOH JIeITENIbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO-
MUKPOKIOHATBHO2O0 HOB MaTE€MaTHYECKHX, ECTECTBEHHOHAYYHBIX M o0menpodec- y N2 o
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DPA3MHOICEHUS. CHOHAIIBHBIX JUCLHUIUIAH C MPHUMEHEHHEM HH(POPMAIIHOHHO- u TNE
KOMMYHHKAIIHOHHBIX TEXHOJIOTH. Ofk-1
OIIK-4 — ciocobeH peann30oBbIBaTh COBPEMEHHbBIE TEXHOIOTHH 3 A3 on-4
1 000CHOBBIBATH UX MPUMEHEHHE B TIPO(ECCHOHATBHOM NS - T
TETBHOCTH Yy Hboric4
H N190rnk-4
OIIK-1 — criocoGeH pelaTh TUIOBbIE 3a1a4K MPO(eccHo- 3 N1 onk
HAJIBHOM JICITENIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopaszoen 3.2. ! V| WA2 onika
T HOB MaTeMaTHUYECKUX, ECTECTBEHHOHAYYHBIX U o0mienpodec-
exXHONo2Us
CHOHAJTBHBIX JIMCHUILIMH C TPUMEHEHHEM HHPOPMAITHOHHO-
noayuenus L H | W13 onk1
KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA.
be36upycHo2o
HOCAOOUROZ0 OIIK-4 — crioco0eH peann30BHIBATH COBPEMEHHBIE TEXHOJIOTUT 3 U3 ok
Mamepuana. ¥ 00OCHOBBIBATh HX MIPUMEHEHUE B MPOPECCUOHATBHOI Jes- v M60nra
TENBHOCTH
H N%rnk-4

5.2. HIkajabl 1 KPpUTEPUHA ONCHUBAHUA NOCTHIKCHUS KOMl'[eTeHIII/Iﬁ

5.2.1. lllkaanl oneHUBAHUA JOCTHKCHUS KOMIIETEHIUIi

Bun onenkn OreHKHn

AxaneMuueckas oleHKa
110 2-X 0aJUIBHOM IIKaJIe

HEC 3a4CTHO 3a4TCHO

5.2.2. Kputepuu oueHNWBAHUS JOCTHKEHUS] KOMIeETeHIHii

Kputepuu onienku Ha 3aueTe

OrieHKa, YpOBEHb
JIOCTHOKCHHMS
KOMIICTCHITUM

Ornrcanne KpUTEPUEB

3a4TeHO, BLICOKHI

CryzmeHT BBITIONHIUI BCE 3a/laHUs, IPEIyCMOTpPEHHBIE pabodell mporpam-
MO#, oTuMTaNCcs 00 WX BBHIMOJIHEHWH, NEMOHCTPHUPYS OTIMYHOE 3HAHUE
OCBOEHHOTO MaTepraia U YMEHHE CaMOCTOSITEIHHO PelaTh CIOXKHBIE 3a-
Jla9d TACITUTITAHBI

3auTeHo, MPOIBUHYTHII

CTyzmeHT BBITIONHIUT BCE 3aJaHs, MPEIyCMOTpEHHBIE pabodell mporpam-
MO, oT4unTancs 00 WX BBHIMOJIHEHWH, IEMOHCTPHPYS XOpolliee 3HAHHE
OCBOEHHOTO MaTepraia U YMEHHE CaMOCTOSTENIFHO pellaTh CTaHAapTHHIE
3a/1a9d TUCTIUTLIAHBI

3a4TeHO, HOPOTOBBIN

CryneHT BBINOJIHWI BCE 3aJaHUs], IPEAyCMOTPEHHbIE paboueil mporpam-
MOM, oT4uTaICs 00 MX BBHIIOJHEHUH, JEMOHCTPUPYS 3HAHUE OCHOB OCBO-
€HHOT'0 MaTepuaja U yMEHHUE pelaTh CTaHAAPTHBIE 3aa4l JUCLUIUIMHBI C
ITOMOILBIO TIPEIIOIaBaTENs

He 3agreno,
KOMIIETEHIIUS HE OCBOCHA

CryleHT BBIIOJHWII HE BCE 3aJaHMs, MPEeLyCMOTPEHHBIE padoyeld mpo-
rpaMMOH WJIM HE OTYMTAICS 00 MX BBHINOJHEHUH, HE MOITBEP)KIACT 3HA-
HUE OCBOCHHOIO0 Marepuajia M He yMEeT pellaTh CTaHIapTHHIE 3aJayu
JUCLUIUIMHBI JaKE C TOMOILBIO ITPETNoIaBaTess

KpI/ITepI/II/I OLCHKHU TCCTOB

KOMIIETEHIIHIT

OlueHKa, ypOBEHb TOCTHKEHUS

Onucanue KpUTEpUEB

OTIMYHO, BEICOKHI

CO,Z[Cp)KaHI/Ie MMpaBUJIBHBIX OTBETOB B TECTC HC MCHEC 90%
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Xopo1io, MpoABUHY THIH ConeprkaHue MpaBUIIBHBIX OTBETOB B TECTE HE MeHee 75%
Y IOBNIETBOPHUTEIIBHO, IIOPOTOBBII CopeprxaHne paBUIBHBIX OTBETOB B TecTe He MeHee 50%
HeynosnersopurensHo, 0

ConeprkaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%
KOMIIETEHIINSI HE OCBOCHA

Kpurepuu oleHKH yCTHOTrO onpoca

OrieHKa,
YPOBEHB TOCTHKCHHUS OnucaHue KPUTCPUCB
KOMITETEH LU
CTyleHT IeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepraa, YeTKO BhIpaxaer
3auTeHO, BEICOKHI CBOIO TOYY 3PEHMS 10 PacCMaTPUBACMOMY BOIPOCY, MPUBOMAS COOTBET-

CTBYIOLIUE IPUMEPBI

3ayTeHo, MPOABUHYTHII
OTJICTIbHBIE TTOTPEHIHOCTH B OTBETE

CTyseHT NeMOHCTpHpYET YBEPEHHOE 3HaHHWE MaTepHaja, HO JOMyCKaeT

3a4yTeHo, MOPOTOBBIN
JIOTTYCKAeT ONTMOKU B OTBETaX

CTyeHT IeMOHCTPHUPYET CYIIECTBEHHBIE MPOOENbl B 3HAHUSIX MaTepHaa,

He 3aureno, kommnerennus | CTyJeHT AEMOHCTPUPYET HE3HAHHE MaTepuaia, JOMyCKaeT rpyobie

HE OCBOEHA OIIMOKH B OTBETAX

5.3. MarepuaJbl /151 OleHKH JO0CTUKEHUs] KOMIIeTeH NI
5.3.1. OueHo4yHble MaTepPUAJIbI MPOMEKYTOUHON aTTeCTAIUU
5.3.1.1. Bonpocsl Kk 3k3ameny (He IPeayCMOTPEHBI)
5.3.1.2. 3agaum Kk 3Kk3amMeHy (HE MMPEIYCMOTPEHBI)
5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM (HE TPeIyCMOTPEHBI)

5.3.1.4. Bonpocsl K 3a4eTy

Ne Coaep:xkanue

Komnerenuus

UK

1. Ocob6ennoctu crpoenne JIHK sykapuor

OIIK-1

W1onk-1
N120mk-1
N/130mk-1

OIIK-4

N3omnk-4
NT60r1k-4
NO0rmk-4

2. Penmmukarnua JITHK. [IpuHmune! pernmukanuu

OIIK-1

W1onk-1
N120mk-1
W130mk-1

OIIK-4

N3omk-4
N 16ork-4
N190r1k-4

3. Tpanckpunuus y 3yKapuoT

OIIK-1

W 1onk-1
N120mk-1
N130mk-1

OIIK-4

N3omk-4
N160r1x-4
N90rmk-4

[octrpanckpununonusie npeodpazoanuss PHK
Yy 3yKapHuoT

OIIK-1

W 1onk-1
N120mk-1

W130mk-1

OIIK-4

W/130mk-4
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HU60rk-4
HU90rk-4

T'eneTnueckuii Ko U €ro cBOMCTBA

OIIK-1

U 1omk-1
WU120mk-1
W13 0mk-1

OIlK-4

W/130mnk-4
W /160mK-4
W190nk-4

LlenTpanbHas 10orMa MOJIEKYJIIPHOM T'€HETUKH

OIlK-1

U 1omk-1
HU120mk-1
W13 0mk-1

OIlK-4

N/130mnk-4
N /160mKk-4
N190mnk-4

TpaHcIsIUs TEHETHYECKOT 0 KO1a

OIlK-1

U 1omk-1
WU120mk-1
N 130rk-1

OIlK-4

N/ 30rk-4
N/16orik-4
N90r1k-4

Coznanne pekomOnHaHTHBIX JJHK 1 "OnbmmoTex"
TCHOB

OIlK-1

U 1omk-1
WU120mk-1
N 20mnk-1

OIIK-4

N/130rmk-4
W160r1k-4
U190rik-4

Brigenenue u KIIOHUPOBAHHUEC I'CHOB.

OIIK-1

N 1omnk-1
N 20mk-1
N/130mk-1

OIIK-4

N3omnk-4
NT60r1k-4
NO0rk-4

10,

9KCHp6001/I51 I'CHOB

OIIK-1

W 1onk-1
N120mk-1
W130mk-1

OIIK-4

N130mk-4
N/160mk-4
N190mk-4

11,

COSI[aHI/IC TPaHCTCHHBIX paCTCHHﬁ

OIIK-1

I/IrH 1 OIIK1
N120mk-1
N130mk-1

OIIK-4

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

12,

Meroppl In Vitro s 0310pOBICHUST PACTECHHIA.

OIIK-1

W 1onk-1
N120mk-1
W130mk-1

OIIK-4

I/II[?’ OITK4
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U60r1k-4
HU90rk-4

13

MUKpOKJIOHAJIBHOE PAa3MHOXKECHHE PACTCHHUI

OIIK-1

U 1omk-1
WU120mk-1
WU120mk-1

OIIK-4

W/130mnk-4
W /160mnKk-4
W190nk-4

14

MukpodyepeHKOBaHUE y PACTECHUM.

OIlK-1

U 1omk-1
NU120mk-1
W13 0mk-1

OIlK-4

W/130mnk-4
N /160mKk-4
N19onk-4

15

Perenepanus pacTeHU U3 MEPUCTEM.

OIlK-1

Wlomk-1
N 20mk-1
N/ 30rmk-1

OIIK-4

N/130mnk-4
W160r1k-4
HU190r1k-4

OIIK-4

N/130rmk-4
W60r1k-4
U190r1k-4

16

TpeOGoBanus, mnpenbsBIseMble MPU IPOBEACHUHU
pabot in vitro.(k mUTaTeNBbHOU cpeae, K 0bopy-
JIOBaHUWIO, MaTepualiaM u Jip.)

OIIK-1

W1onk-1
N120mk-1
N/130mk-1

OIIK-4

N3omnk-4
NT60r1k-4
NO0rnk-4

17

CocTaB OCHOBHBIX MUTATEIbHBIX CPEI I MUK-
POYEPEHKOB.

OIIK-1

W1onk-1
N120mk-1
W130mk-1

OIIK-4

N3 ormk-4
N 16ork-4
N90mnk-4

18

CocTaB OCHOBHBIX MMUTATENbHBIX CPE B TEXHOJIO-
rud in vitro.OcoOeHHOCTH MPUTOTOBIEHUS MTUTA-
TEJIBHBIX CPeJ.

OIIK-1

W 1onk-1
N120mk-1
N120mk-1

OIIK-4

N3omk-4
N160r1x-4
N190nk-4

19

[Ipumenenne QuUTOPEryasiTOPOB B OMOTEXHOJIO-
TMU TIPU MUKPOKJIOHAIBHOM pPa3MHOXKEHHUHU pac-
TEHUH.

OIIK-1

W 1onk-1
N120mk-1
W130mk-1
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OIlK-4

W13 0mk-4
HU60r1k-4
HU90rk-4

20 O6opynoBaHne OMOTEXHOJIOTHUECKOH 1Taboparo-

OIlK-1

U 1omk-1
WU120mk-1
W13 0mk-1

puu. TpeboBaHus k 000pyAOBAHUIO.

OIIK-4

W/130mnk-4
HU60r1k-4
HU90r1k-4

5.3.1.5. Ilepeuyennr TeM KypcoBbIX npoekToB (pador) (He mpexycMoTpeHbl).

5.3.1.6. Bonpochl k 3amuTe KypcoBoro npoekra (padorol) (He npemycmorpensr).

5.3.2. OueHo4Hble MaTepUAJIbl TEKYIIEr0 KOHTPOJS

5.3.2.1. Bonpochbl TeCTOB

Kowmre-
Ne Conep:xkanue — HNAK
1 | Yro Takoe azorpuxcanusn?:
1) nepeBon armocgeproro azora (N;) B pacTBOpUMYHO, OHOJIOTH- W omga
YECKH YCBOSIEMYIO hOPMY C MOMOIIBIO a30TGUKCHPYIOMIMX OPra- | 1K-1 U20m¢s
HU3MOB. 3o
2) nepeBon atMoceproro azora (N;) B HepacTBOpUMYIO, OHOJIO-
THYECKHA yCBOSIEMYIO ()OpPMY C IOMOIIBIO0 a30THUKCUPYIOIMUX Op-
TaHU3MOB.
3) mepesox azora (N2) B pacTBOPUMYI0, OMOJOTHYECKH yCBOSsIE- WU130mk-4
MyI0 (popMy ¢ TOMOIIBIO a30THUKCUPYIOIIHUX OPTAaHU3MOB. OIIK-4 | U160rk-4
4) nepeBoa atmocdeproro azora (Nz) B pacTBOpuMyIo (GopMmy C N190rmk-2
MOMOIIBIO a30TPUKCUPYIOIIUX OPTAaHU3MOB.
2 | AMmindukanus —3To: WU 1omnk-1
1) yMeHbIIICHHE 03I FeHA. OIIK-1 | U120mnk-1
2) paBHas 103a TeHa. N 30nk-1
3) ocnabieHue NEHCTBHsI reHa. W Bomics
4) yBeJIM4YeHHUE J03bl TeHA. OTIK-4 | Wl6omica
N]19ornk-4
3 | AHaporenes —3To:
1) pa3BuTHe SMOPUOKIOB, @ 3aTEM U PACTEHUH U3 MPE/IIECTBEH- Wlonk1
HUKOB MYKCKHX ITOJOBBIX KIIETOK — MaKpOCIIOp. OIIK-1 | M2onk-1
2) pa3BUTHE SMOPHUOUIOB, a 3aTEM U PACTEHUHN U3 MPE/IIECTBEH- NBonk1
HUKOB MYKCKHX TOJOBBIX KIIETOK — MHKPOCIIOP.
3) pa3BuTHE SMOPHOUIOB, @ 3aTEM U PACTEHUHN U3 MYIKCKUX I1OJIO-
BBIX KJIETOK — MUKPOCIIOP. M/Bonis
. OIIK-4 | U60mk-4
4) pa3BuTHe SMOPHOU/IOB, & 3aTEM H PACTCHHI U3 KEHCKUX I10- W94
JIOBBIX KJIETOK — MaKpOCIOp.
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BuorexnoJsiorusi — d3TO:

1) Hayka 0 IPaKTUYECKOM HCIIOIb30BAHUH JOCTHIKECHHUH OHOJIO- Ulonic1

— OIIK-1 | M120rmk-1

2) HayKa O MPAKTUYECKOM HCIIOJIb30BAHUHU JOCTHKCHHI T'€HEeTH- WBonic1

KH.

3) HayKa O MPaKTHYECKOM HCIIOJIB30BAHUH JOCTHKEHHH MHUKPO- U30rK-4

Ouonoruu. OIIK-4 | U160rmk-4

4) HayKa O MPAKTHYECKOM HCIIOJIb30BAHUH TOCTHKEHUH CEITbCKO- NU190r1k-4

r'o X0351iCTBA.

BuoJsiornyecku akTHBHBIE COeIUHEHHS — ITO

1) BemiecTBa, CIOCOOHBIC OKA3BIBATh BIIMSHKUE HA BCE MPOIECCHI, W1 omx-1

MPOTEKAIOIINE B OpraHU3ME. OIIK-1 | UO20mxk-1

2) BellecTBa, CIOCOOHBIE OKa3hIBATh BIMSHHE Ha OHMOJIOTHYECKHE N20rmx-1

MPOIIECCHI B OPraHU3Me.

3) BemiecTBa, CIOCOOHBIC OKa3bIBATh BIIMSHUE HA HEKOTOPBIC

IPOLECCH B OPTaHHU3ME. NB3omic4

4) BewmecTBa, CIIOCOOHBIE OKA3bIBATh BIMSHHE HAa (PU3UOIOTHYE- OIK-4 | U6orik-4

CKHE MPOLECCHl B OPraHU3ME. Nonic4

BekTtop —3T0:

1) monekyna JIHK, He ctocoOHast cCaMOCTOSITEIIBHO PEIlIu -

[UPOBATHCS B KJICTKAX Pa3IMYHbIX OPraHU3MOB M 00€CIeunBaTh U lonk-1

pasMHOYXeHHE U paboTy BCTPOEHHOTO B Heé reHa. OIIK-1 | W 20mk-1

2) monekyna PHK, crmocoGHas caMOCTOSATENBHO PETTHITHPOBATHECS N 20mk-1

B KJIETKaX pa3IMYHbIX OPTaHU3MOB U 0OecreunBaTh pa3MHOXKE-

HUe ¥ paboTy BCTPOCHHOTO B HEE TeHa.

3) mostekysia JIHK, ciocoOHas caMOCTOSTEIHHO PEIlIu -

[APOBATHCA B KIETKAX Pa3IMYHbBIX OPraHU3MOB M 00ecrieunBaTh W onka

pa3MHOKEHHE U paboTy BCTPOEHHOTO B HeE TeHa. OIIK-4 | WIT6onk.a

4) MosexyIia, crmocoOHasi CaMOCTOSITEIbHO PEIIUIUPOBATLCS B W90mmic.s

KJIETKaX Pa3IMYHBIX OPTaHU3MOB H 00€CIIeunBaTh Pa3MHOKECHHE

1 paboTy BCTPOCHHOTO B He€ reHa.

I'en —3710:

1) mocienoBaTENIbHOCTh AMHHOKHCIIOT, OTBETCTBEHHAS 32 OIIpe-

JICNIEHHYI0 (DYHKIIMIO OPTaHNU3Ma ITyTeM KOJUPOBAHHS OelTKa WITH W/ ome1

PHK. OHK'l I/LHZOHK-]_

2) TOCIIeIOBATEIbHOCTh HYKJICOTHIOB, OTBETCTBEHHASI 32 OIpe/ie- N/ Bonk-1

JIEHHYIO CTPYKTYpY OpraHu3Ma IMyTeM KOJAUPOBAHUS Oelika Uiu

PHK. IlpencraBnser co00ii 0Tpe30K MOJIEKYJIbI HYKICHHOBOH

kucnotsl (JJHK, pexe PHK).

3) mocnenoBaTeNbHOCTh HYKJICOTHIOB, OTBETCTBEHHAS 32 OIpe/ie- N]30rk-4

NeHHyI0 QYHKIMIO OpraHu3Ma myTeM Koguposanus 6enka. Ipen- | OIK-4 | Nl6onk-4

CTaBJIsIeT COO0H OTPE30K MOJIEKYJIBI HYKJIEHHOBOI KHCIOTHI N190rk-4

(AHK, pexe PHK).

I'enorun —370: U onk1

1) COBOKYMHOCTh YacTH T'€HETHYECKOW WH(OpMALUKM OpraHu3Ma. OTIK-1 | W20mk-1

2) COBOKYIHOCTh BCEil T€HeTHYeCKOil MH(pOpMAIMK OpraHu3Ma. U Bomk-1

3) coBokymHOCTh MH(pOpMaLUK 00 OpraHu3Me.

4) unpopmarus o6 OpraHusme. N 30omk-4
OIIK-4 | N60rK-4

N190mnk-4
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9 | eneTnueckmii KO — ITO:
1) cucrema 3anucu reHeTruueckoi nHpopmaiuu B mosiekyie JJTHK
KoJupytomas 0eyok U 1onk1
2) cucTeMa 3alicy TeHETHYECKOM HH(pOpMAaIlii, OCHOBaHHAs Ha OIIK-1 | U120mk-1
COOTBETCTBHH YEPEOBAHUSA TPOEK HYKIEOTHUIOB (KOJOHOB) B MO- N3 0mx-1
nekyne JHK nopsaaky amuHokucnoT B kogupyemoM ero PHK
3) cucrema 3anucu reHeTHYeCKoi HHPOPMAIUK, OCHOBAHHAS HA
COOTBETCTBHH YEPEOBAHUSA TPOECK HYKIEOTHUIOB (KOJOHOB) B MO-
nekyne JHK nopsiaiky aMUHOKHUCIOT B KOJUPYEMOM €10 OesKe WBomk4
4) cucrema 3amnKcu TeHeTHYECKO nH(OopMaIi, OCHOBaHHAs Ha OTK-4 | W60mk4
COOTBETCTBHH Y€PEOBAHUS HYKICOTHIOB (KOJIOHOB) B MOJIEKYJIE 1701 (I
Oenka MOPSAKY aMHHOKHUCIIOT B KogupyemoM ero JITHK

10 | 'ennasi MH:KEeHEPHUSI— ITO
1) u3MeHeHne HACNeICTBEHHOCTH C MOMOIIBIO ¢ Mpeodpa3oBa- U1 omk-1
HHUSI HA YPOBHE OT/ICJIbHBIX I'€HOB. OIIK-1 | U120mk-1
2) U3MEHEHHE HACIIEICTBEHHOCTHU C MMOMOIIBIO e¢ Mpeodpa3oBa- U30mk-1
HHS HA YPOBHE OTJIEITBHBIX XPOMOCOM
3) u3MeHeHHEe HACJICACTBEHHOCTH C MOMOIIBIO e¢ Tpeodpa3oBa-
HUS HA YPOBHE OT/JEJIbHBIX TEHOMA N304
4) u3MeHeHHe HACIICJCTBEHHOCTH C MOMOIIIBIO ee mpeodpa3oBa- OIIK-4 | U]l6ork-4
HUS HA YPOBHE OTAEIBHBIX OPraHU3MOB Nork-4

11 | I'erepoxapuoH —3T0: W1 omx-1
1) NpOaYKT CIUSIHUSA SIACP Pa3HBIX KIETOK OIIK-1 | U 20mk-1
2) IPOIYKT CIHSHUS KJIETOK C TCHETHYECKH Pa3IHMYHBIMU SIPaMH, N 30mk-1
B KOTOPOM HE IIPOU30IIIIO CIUSHUE SAep
3) NPOLYKT CIUAHUS KIETOK N/ Bonk-4
4) NpoyKT CIAUSHUS KIETOK C F€HETHUECKH Pa3IMYHBIMU SAPAMH, OIIK-4 | U]60nk-4
B KOTOPOM IIPOU3OLLIO CIUSHUE SIEP W04

12 | F'omokapuoH — W o
1) mpoAYKT CIUSHUS TCHETUYESCKU PA3IMYHBIX KIETOK, B KOTO- OTIK-1 | M2omka
PBIX HE MPOU30LLIO CIHSHUE sIAep 20011
2) IPOIYKT CIHSHUS TCHETHYSCKU HICHTHYHBIX KIIETOK, B KOTO-
PBIX HE MPOU30LLIO CIUSHUE sIIep M Bonks
3) IPOAYKT CIHSIHHS KJIETOK, B KOTOPBIX HE IPOU3OILIO CIHSIHIE OITK-4 | Wl6omcs
oo M0ric4
4) IPOJYKT CIHSIHHS KIETOK

13 | T'unorenes—3to :
1) pasButHe 3HAOCIIEpMA €3 OIUIOIOTBOPESHUS MIPH KYJIbTUBUPO- W/ omi1
BAaHHMH HEOIJIOJO0TBOPEHHBIX 3aBsI3€H M CEMAMOYEK. OIIK-1 | W120onk-1
2) pa3BUTHE 3aPOJIBIILICBOr0 MEIIKA ITOCIIE OIUIO0TBOPSHUS TIPH 3ok
KyJIbTUBUPOBAHUN HEOIUIOJOTBOPEHHBIX 3aBS3€H M CEMSIIOYEK.
3) pa3BuTHE 3apO/IBIIICBOrO MEIKa 0e3 OTIOOTBOPEHUS TPH M Bormks
KyJIbTUBUPOBAHUN OIUIOJIOTBOPEHHBIX 3aBsI3€il M CEMSAIOUEK. OTIK-4 | W6omka
4) pa3BUTHE 3apOJBIIIECBOTO MelliKa 0e3 OIIOJOTBOPEHUS IPU W94
KyJIbTUBUPOBAHUN HEOIJIOZOTBOPEHHBIX 3aBS3€H M CEMSIIOYEK.

14 | I'ennasi MHKEHEPUs — ITO:
1) 5T0 M3MEeHEeHHe HACIIEICTBEHHOCTH C MOMOIIBI0 ee Ipeodpas3o- N1 omnx-1
BaHUA Ha YPOBHE OT/JEJIbHBIX TE€HOB. OIIK-1 | U20mk-1
2) 3TO W3MEHCHHE HACIEJCTBCHHOCTH C MOMOINBIO ee mpeobdpaso- W130mnx-1

BaHHA Ha YPOBHEC OTACJIBHBIX XpPOMOCOM.
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3) 5T0 M3MEHEHHE HACIIEACTBEHHOCTH C MOMOIIBI0 ee Mpeodpa3o-

N3 0mk-4
BaHMS Ha YPOBHE OTJEIbHBIX OPTaHU3MOB.
4) sT0 mnig)ﬂeﬂne HaCHeHCTBeHEOCTH C MOMOIIBI0 €e Mpeodpaszo- OTIK-4 | Ubomcs
BAHMSA HAa YPOBHE TEHOMA. Hork-4
15 | denemus —3T0:
1) myTanusi, B pe3ysbrare KOTOPOH MPOMCXOAUT M00aBICHUE Of- N 1omk-1
HOT'0 UK 00Jiee HYKICOTUI0B OIIK-1 | U20mx-1
2) MyTanusi, B pe3yabTaTe KOTOPO MPOUCXOIUT yTPaTa OJHOTO N30mxk-1
unu 6oJiee HyKICOTUIOB
3) MyTamusi, B pe3yabTaTe KOTOPOi MPOUCXOIAUT YABOCHHE OIHO-
ro uim 6oJiee HyKJI€OTH OB N30nk4
4) myTranusi, B pe3yJibTaTe KOTOPOU MPOUCXOUT CHHTE3 OJHOTO OIIK-4 | U/l6oric-4
unu 6oJiee HYKJIEOTH 0B W04
16 | AHK —»sTo:
1) ne30kcupUOOHYKICHHOBAsI KUCIOTA, BBICOKOMOJIEKY IS PHBIH
oJIuMep, 00pa30BaHHBIN YETHIPbMS HYKJICOTHIAMH, COCTOSIIIIUMHU
W3 a30TCOJEPKAIMNX NUKINYECKUX COEUHECHUN, Ha3bIBAEMBIX W1 omx-1
OCHOBAHHSIMU, CaxapoM — J1e30Kcupr0030ii u hocdopuoit kucio- | OIIK-1 | U120mnxk-1
Toii. COOTBETCTBEHHO 4eThIpeM HyKieoTuam B coctaB JJHK N3 0mk-1
BXOJST 4 OCHOBaHUS — THMUH, aJIcHUH, TYaHWH U IIUTO3UH. Yepe-
JIOBaHUEM HYKJICOTHJIOB KOJHMPYETCS TeHETHYeCKas WHPOpMaIus
2) puOOHYKJIEHHOBAsI KUCJIOTA, BBICOKOMOJICKYJISIPHBII MOJIUMED,
00pa30BaHHBINA YETHIPbMS HYKJICOTHIAMHU, COCTOSIIIIUMH U3 a30T-
coJlepKaIINX HUKIMYECKUX COeTMHEHHH, Ha3bIBAEMBIX OCHOBA-
HUSIMH, caXxapoM — 1e30Kcupr0030it u pocdoproit kucmoToit. Co-
OTBETCTBEHHO 4eThIpeM HykieoTuaam B coctas JIHK BxomsaT 4
OCHOBaHUS — TUMHH, a/ICHUH, TyaHUH U IIATO3UH.
3) UepemoBaHWMEM HYKICOTHIIOB KOAHWPYETCS TEHETHYeCKas WU130mK-4
MHpOpMAIHS OIIK-4 | U]l6orik-4
—I1€30KCUPUOOHYKIEMHOBasA KUCJIO0TA, MOJIUMEpP, 00pa3oBaHHBIH N90mk-4
YeTBIPbMS HYKJICOTHJAMHU, COCTOSIIIMMH U3 a30TCOAEp KaIInX
HUKJINYECKUX COCIUHEHUM
4) ne30kcupHOOHYKICHHOBASI KUCIOTA, BBICOKOMOJICKYJIISIPHBIN
nojgumep, 00pa3o0BaHHBIN YETHIPbMS HYKJICOTHIAMH, COCTOSIIIUMHU
13 aMUHOKHCIIOT
17 | TepmuH in vitro o3nauaer:
1) BeIpaminBaHue BHE OPraHU3Ma W ot
2) BBIpAlllMBaHHE BHE OPraHM3Ma Ha WCKYCCTBEHHBIX ITH- OMK-1 | WM20mk-1
TaTEJIbHBIX CPeJaX B CTEPUIIHHBIX yCIOBHIX W Bommc1
3) BeIpalllMBaHWE BHE OpPraHW3Ma Ha WCKYCCTBEHHBIX ITH-
TaTeJIbHBIX Cpeax
4) BbIpalIMBaHUE B CTEPUIBHBIX YCIOBHIX N]30mk-4
OIIK-4 | U60omk-4

N90mk-4




Crpanuna 21 u3 47

18 | Kamnyc —3T0:
1) macca auddepeHIUPOBAHHBIX KIETOK, 00Pa3yIOIIUXCS TPU
MOBPEXJICHUN PACTCHUS, TUOO MPH BBIPAIIMBAHUH €AMHUYHBIX
KJIETOK iN ViVO. W1 omk-1
2) macca HemudPepeHIIMPOBAHHBIX KIETOK, 00pa3yOMMXCs IPU OIIK-1 | U120mx-1
MOBPEXJCHUU PACTEHUs, TMOO MPH BhIpAIIMBAHUM €AMHUYHBIX N30mxk-1
KJIETOK Ha UCKYCCTBEHHBIX cpejax in Vitro.
3) macca qudhepeHIMPOBAHHBIX, T.€. CICHATN3UPOBAHHBIX KIIe-
TOK, 00pa3yoIUXCs MPH MMOBPEKICHUH PAcTEHHUsI, TUOO MPH BbI-
paliMBaHUU €IUHUYHBIX KJIETOK Ha HCKYCCTBEHHBIX Cpelax in
vitro.
4) macca Heu(bPEPEHIIMPOBAHHBIX, T.€. HECIICIHATM3UPOBAHHBIX NB3omic4
KJIETOK, 00pa3yIoIINuXCsl P MOBPEKACHUU PACTCHHUS, INOO TPU OIIK-4 | N6onk-4
BBIpANIMBAaHUU OOJIBIIOTO YHCIIA KIETOK Ha UCKYCCTBEHHBIX Cpe- N1 Oonk-4
nax in vitro
19 | Kion —370:
1) rpymnmna pa3Iuvaroniuxcs TCHETHUECKH KIIETOK, 00- W1 omx-1
pa3oBaBIIAsCA B PE3yIbTaTe AEIEHUS OJTHOW KIIETKH. OIIK-1 | U120mxk-1
2) TpyIIia He pa3INYaronuXcs FTeHETHYECKH KIETOK, 00- N 30mk-1
pa3oBaBIIasiCs B Pe3yJIbTaTe JACICHUS OJTHON KIIETKH.
3) rpynma KIeTok, 00pa3oBaBIIasics B pe3yibTare IeJICHHS OJHOM
KJIETKH. NB3onic-4
4) rpynna He pa3IMyaIOMIUXCS TeHeTUUECKU KIETOK, 00- OIIK-4 | U]60nk-4
pa30BaBIIAsCS B PE3yIbTATE PACIIPEACICHUS XPOMOCOM. N onic4
20 | KierouHnasi MH:KEHEPHs — 3TO: Nlonk-1
1) nonydyeHue ruOpUIOB OIIK-1 | U120nk-1
2) noyYeHrne THOPUIOB C IMTOMOIIBIO CITHSHHS KIETOK N130nk-1
3) mosyyeHue THOPUIOB C MOMOIIBIO THOPUAN3AIIUN N 30mk-4
4) noxy4eHne THOPUIIOB C IMTOMOIIBIO CIHSHHS MPOTOILIACTOB OIIK-4 | U6ork-4
N190nk-4
21 | KonoH — 3T0: W o
1) Tpotika Hykiaeotua0B B JIHK minu PHK OTK-1 | U201
2) tpoiika nykieotuaos B JJHK unu PHK, xoaupyromas onpee- W B0mk1
JICHHYI0 aMHHOKHCIIOTY, JTMOO ONpeaeNsaronias Haqano /cTapT—
KOJIOH/ WJIA KOHEIl /CTOT—KOI0H/ TPaHCISIIHI N3 0mk-4
3) Tpoiika Hykieotua0B B JIHK OIIK-4 | U160rk-4
4) tpoiika Hykieotua0B B PHK N90rmx-4
22 | Konboramus —3To:
1) aHayor moJoBoOro mnpoiecca N lomnk-1
2) aHAJIOT TIOJIOBOTO MpoIiecca y OaKTepHid, PH KOTOPOM IEPEHOC OIIK-1 | U120mKk-1
FEHETUUYECKOr0 Marepualna OT OJIHOW OakTepuu K APYrou He Mpo- N 30omk-1
HUCXOJIUT
3) aHasor MOJIOBOTO Mpolecca y OakTepuil, Ipu KOTOPOM HET
NPSIMOTO KOHTAKTa MEXy KIeTKaMH
4) aHaJIoOr MOJIOBOIO MpoIiecca y OaKTepHid, MPH KOTOPOM IEPEHOC N]30mk-4
FeHEeTUYECKOro MaTepuasa OT OJIHOW OaKkTepuu K Apyrou ocy- OIIK-4 | U60rk-4
HIECTBIISIETCS B PE3YJIbTATE MPSMOr0 KOHTAKTa MEXKJIYy HUMH N]190mk-4
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23 | Kommiaementapaas JJHK (xk IHK) —31o: W onica
1) cunresupyemas konust MPHK, cooTBeTcTBYyIOIIIast OnpeiesieH- OIK-1 | W20mk-1
HOMY T'€HYy WBomg.r
2) cuntesupyemas uckyccrBenHo konus MPHK, cooTBercTByt0-
mast ONpeeICHHOMY I'eHy N3 0mK-4
3) cunTe3upyemas uckycctseHHo konus MPHK OIIK-4 | U160rmK-4
4) MPHK, cooTBeTCTBYIOIIIast OTIPECIIEHHOMY T€HY NY%ormk-4

24 | KocMuasl —3T0: U 1omnk-1
1) HOBBIH THIT BEKTOPOB OIIK-1 | U 20mk1
2) HOBBIN THIT BEKTOPOB, COYETAIONINX B ce0e CBOMCTBO ILIa3MH- U3 0mk-1
IIbl U BUpYCa
3) ocoObie BEKTOPbI W30rk-4
4) HOBBIH TUII BEKTOPOB, 00J1a/1al0NIKE CBOKCTBOM BHpYCa OIIK-4 | N6orik-4

N19rk-4

25 | "JIunkue KOHUBI" —3TO
1) yuactku JJHK co cmapeHHBIME a30THCTBHIMH OCHOBAHUSIMH, I
KOTOPBIE CTPEMSTCSI O0BETUHUTHCS TI0 IPUHITAITY KOMITJIEMEH- Alon-1
TapHOCTH OIK-1"| WRomicy
2) yuactkn JIHK ¢ HecnmapeHHBIMH a30THUCTBIMH OCHOBAaHUSIMH, U/3onk-1
KOTOPBIE CTPEMSTCSI OOBEIMHUTHCS IO MPHHIMITY KOMIUIEMEH-

TapHOCTHU

3) yuactku PHK ¢ HecmapeHHBIMH a30THCTBIMH OCHOBaHHUSIMH,

KOTOpPbIE CTPEMATCS OOBETUHUTHCS MO NMPHUHLIUIY KOMIUIEMEH- N 30mK-4
TapHOCTH OIIK-4 | U60rk-4
4) y4acTKH XpOMOCOM C HECITaPCHHBIMHU a30THCTHIMH OCHOBAHHSI- N9 r1k-4
MU, KOTOPBIE CTPEMSTCA 00bEAUMHUTHCS O MPUHIIUITY KOMILIE-

MEHTapHOCTHU

26 | Jlokyc —3T0:

1) MecTo Ha MoOJIEKyJIe HYKJICHMHOBOW KHCIIOTBI, 3aHUMaeMOe O/I- W1omnx-1
HUM T€HOM WJIM TPYNIOi OOBIMHO (YHKIMOHAIBHO ONU3KUX Te- OIIK-1 | U120mx-1
HOB N30mxk-1
2) MECTO Ha MOJICKYJIe HYKICHHOBOW KHCIIOTBI

3) MecTo Ha MOJIeKyJie HYKJICHHOBOW KHCIIOTBI, 3aHUMaeMOe O/-

HUM T€HOM HJIM TPYNIOH OOBIYHO (YHKIHMOHAJIBHO NAJIEKUX Te- NJ130mk-4
HOB OIIK-4 | U160rm1K-4
4) mMecTo Ha MOJIeKyJie Oenka, 3aHMMaeMOe OJHUM I'€HOM WM N190mk-4
rpynInoi 0ObIMHO (YHKIMOHAIBHO ONU3KHX T'€HOB

27 | MonekyjasipHO€e KJIOHHPOBaHME — 3TO:

1) meton oOHapyKeHHsT MOJIeKysl pekoMOuHaHTHBIX JTHK 1ok

2) MeTo 0OHapy KeHHs MOJIeKya pekoMOuHanTHbIX JTHK, OTIK-1 | W20mk-1

Harpumep, TMOpUIHON TUIa3MHIbL, TyTEM BKIIIOUEHUS Yy>KEpPOI- B0t

Ho#t JIHK B BekTOpHYIO m1a3Muay/ myTeM pacceBa U BhIpalluBa-

HUSI Ha IUTATEJIbHOM arape KieTok, B kotopele Takas JJHK Oblna

BBesieHa TpaHcopMmanueid. B ciiyyae OakTepuii kaxkaas Takas

KJIETKa MPEACTABIIAET COOON KIIOH, BCE KIETKH KOTOPOTO COAep-

JKaT OJIMHAKOBBIE MOJIEKYJbl pekoMOuHanTHOH JTHK W/B3onik-4

3) meton o6Hapyxenus mosiekyn JJHK OIIK-4 gﬁgom@
OIIK-4

4) meTo1 0OHapyKeHHs MOJIeKy1 pekoMOnHaHTHRIX PHK
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28 | Iporomjact — 3T0: U onk-1
1) 4acTh UUTOMIIA3MBI, TUIICHHAS KIIETOYHON CTCHKH. OIIK-1 | U20rmk-1
2) 4acTh KJIETKH, JTUIICHHAS KIETOYHBIX OPTaHEeIII. U Bonk-1
3) 4acTh HUTOIIA3MBbI, C KJICTOYHON CTCHKOM.
4) 4acTh KJIETKH, JIMIIEHHAs KIETOYHOM CTEHKH. W]3omk-4
OIIK-4 | U160rk-4
W190mnk-4
29 | MIaccax — 3T0:
1) mepecanaka kamiyca Ha 000TaIEHHY 0 TOPMOHAMH MTUTATEIb- W1 omk-1
HyI0 cpeay Ju0o sl oJIep KaHus pocTa, Juoo ¢ nenbto uHayk- | OIIK-1 | U20mnxk-1
U MopQoreHesa. WN30mk-1
2) mepecajzika KaJuryca Ha OE3rOpMOHAIBHYIO MMUTATEIBHYIO CPELy
00 IS TOAJIEP)KAHUSL POCTa, JINOO C MENbI0 MHIYKIUU MOpQo-
reHesa. 3ok
3) mepecajka Kajuyca Ha CBeXKYO MUTATEIbHYIO Cpey OO0 st OTTK-4 | UJT60mics
noJAep KaHus poCcTa, TM0O C IeNbI0 HHAYKIIMA MOpdorenesa. W94
4) mepecaka Kajuryca Ha CBEXKYIO ITUTATEIbHYIO CPEy.
30 | Mna3muaa — 3To:
1) xonbreBast Mmosiekyaa PHK, perumunupyrorniascs B KJieTkax aB- U1 omk-1
TOHOMHO OT XPOMOCOMBI. OIIK-1 | U120mnk-1
2) kousblieBas mosiekyna JIHK, perumniupyromascst B KJIeTKax aB- NU130mK-1
TOHOMHO OT XPOMOCOMBI.
3) nuneiinas monekyia JIHK, perumunupyromasics B KJIeTKax aB-
TOHOMHO OT XPOMOCOMBI. N30mk-4
4) MoJeKyJia, peIUTMIUPYIONIAscs B KIETKaX aBTOHOMHO OT XpO- OIIK-4 | U160mK-4
MOCOMEI. N]190rk-4
31 | IIpoxkapuoTsl —
1) mpocreiinue 0JHOKICTOYHBIC OPTAHU3MBI W onea
2) mpoCTeHIlne HEKICTOYHBIC OpTaHHM3MEI (6akTepun, cHHE— OTIK-1 | M2omka
3eJIeHbIe BOJIOPOCIIH), TEHETUYECKUI MaTepral KOTOPBIX Paclo- Mok
JI0’KEH B HEOKPYKCHHOM SIICPHON MEeMOpaHOH HYKIICOHU 1e
3) npocTeiime MHOTOKIETOYHbBIE OPTraHu3MBbI (0aKTepUH, CHHE—
3€JICHBIC BOJOPOCIIH)
4) npocTeiIre 0THOKICTOUYHbIE OPraHUu3MbI (OaKTepHH, CHHE— N30mk-4
3eJIeHbIE BOJIOPOCIH), TEHETUYECKUN MaTeprall KOTOPBIX PacIo- OIIK-4 | U60rk-4
JI0)KCH B HEOKPYKCHHOM SIICPHON MEeMOpaHO HYKIICOHU JIe N90ormk-4
32 | Ilpoaudepanusi —3T0:
1) pa3pacraHue TKaHU IyTeM MEHOTHYIECKOTO HOBOOOPa30BaHMUS Wl onk1
KIIETOK OIIK-1 | U 20mxk-1
2) pa3pacTaHue TKaHU IIyTeM MUTOTHYECKOTO HOBOOOPa30BaHMUS N 3omk1
KJIETOK
3) pa3pacraHue TKaHU M3 omc4
OIIK-4 | U60rk-4

4) HOBOOOpa3oBaHHE KIETOK

N90mk-4
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33 | IIpomoTop — 3TO:
1) peryasTOpHBIN y4acTOK I'€HA UJIH TPYIIbI TEHOB, K KOTOPOMY
npucoenunsiercs pepment PHK—monumMepasa, ocyniecTBISIOITII N1onx-1
TPAHCKPUTILIUIO TEHOB OIIK-1 | U20mk-1
2) CTPYKTYPHBII y4aCTOK I'€Ha HJIM TPYIIIbI TEHOB, K KOTOPOMY WN30rmk-1
npucoenunsiercs pepment PHK—nonumepasa, ocymecTBisonuii
TPAHCKPHUIIUIO TEHOB
3) peryasTOpHBINA y4aCTOK I'eHa MM TPYIIBI TEHOB, K KOTOPOMY
npucoeaunsiercs pepment PHK—TpanckpunTasa, ocymiecTsisio- W B0
i TpaHCKpI/IHIjI/IIO TeHOB OTK-4 | Ulborka
4) peryJISTOPHBIH y4aCTOK T'€Ha HIIA TPYIIBI TCHOB, K KOTOPOMY Y19
npucoenunsiercs pepment PHK-rupasa, ocymectBusronmii OfK-4
TPAHCKPHUIIUIO TEHOB
34 | PeBepTa3a —3T0: VT ot
1) pepment, orBevatromumii 3a cuate3 PHK na marpuue JJHK OTIK-1 | U20omk-1
2) pepmenT, oTBevaronuii 3a cunres JHK. W Bonk-1
3) dbepmeHT.
4) ¢pepmenr, orBevaromuii 3a cuare3 JJHK na marpune PHK. N/ 30rk-4
OIIK-4 | U60rKk-4
N %rk-4
35 | Perenepaiusi — 3T0:
1) mporecc BOCCTaHOBIIEHHS KIIETKOH YTPaueHHBIX HIIH TIOBpe- U lomcr
XKIEHHBIX YacTen OTK-1 | U20mk-1
2) poIecC BOCCTaHOBIICHHUS OPTaHU3MOM YTPA4YEeHHBIX WIIH T10- U30mK-1
BPEXKJAECHHBIX YacTel. B KIIETOYHON WHKEHEPUU PAaCTEHUM — MPO-
recc 00pa3oBaHus 1EJIOTO PACTEHUS U3 OAHON KIETKH HIIM KaJ-
JIYCHOU KYJIBTYPBI
3) mporiecc BOCCTAHOBJICHUS YTPAaueHHBIX WM MOBPEKICHHBIX
yacTel opraHusma U B30mk4
4) mponecc BOCCTAHOBJICHHSI KIIETKOW WJIH IIEIBIM OPTaHU3MOM OIIK-4 | Wl6omk-4
YTpaueHHBIX WM MOBPEXKIACHHBIX YacTed. B KIIETOYHON HHXKEHE- U 90mk-4
puu pacTeHuil — mporecc 00pa3oBaHus 1EJIOT0 PACTCHUS U3 O~
HOU KJIETKU UJIH KaJUTyCHON KYJIBbTYpPHI
36 | PekomOuHanus — 3TO:
1) oOMeH I'eHEeTHYECKUM MaTepHaIOM MEXIY ABYMS HCXOIHBIMH
monekynamu JIHK, 3akperuisitonuii y moToMCTBa HOBBIE KOMOM- Wl onk1
HaLUN IPU3HAKOB OMK-1 | M20mk-1
2) OOMEH TeHEeTHYECKUM MAaTepHajIoM MEXIY IBYMS MOJICKYIaMH N B3onk
JHK
3) oOMeH reHeTHYECKUM MaTepPHAIOM MEXKITY TBYMS HCXOIHBIMU
monekynamu JHK, npuBoasmiuii k mOSIBICHHUIO y TOTOMCTBA HO-
BBIX KOMOMHAIMN MPU3HAKOB. Ha MONEKyIIpHOM ypOBHE pe3yib- N 30mk-4
TaTOM PEKOMOWHAIINY SABIAETCS 00pa3oBaHUe PEKOMOWHAHTHBIX OIIK-4 | U60rk-4
(rubpunnsix) JHK N90rmk-a
4) oOMEH TeHEeTHYECKUM MaTepUalioM MEXIY ABYMS KICTKaMH
37 | PenyMKamus — 3T0: W ot
1) nporecc caMOBOCIIPOU3BE/ICHUST HYKIEHHOBBIX KUCHIOT. Ocy- OTK-1 | W20mka

LIECTBIISIETCSA MyTEM CHHTE3a JOYEPHUX HUTEH (pEeriuK) Ha Hc-

W130mk-1
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XOJHOU MoJieKye (MaTpuIle) WJ30mK-4
2) MpOLIeCC CaMOBOCHPOU3BENICHUSI HYKJICHHOBBIX KHCJIOT OTIK-4 | Wlbork.4
ﬁ; IpoLlecC BOCIPOU3BEIEHUS HYKIEUHOBBIX KHUCIOT WJ190m1k-4
IPOLIECC, TPOUCXO/SIIINM B HYKIEHHOBBIX KHCIOTaxX

38 | PecTpuKTa3bl —3TO: W o1
1) depmentsl, paspesaromue PHK Ha Gpparmentst B cTporo onpe- | oK-1 W 20mc1
JICJIEHHBIX MeCTax W B0mk.
2) pepmenTsl, paspesatome JJHK Ha dparmeHTsl B CTpOro
OTpEIETEHHBIX MECTAX NJ30mk-4
3) pepmenTsl, paspesaromme JJHK Ha dparmenTsI OIIK-4 | U60rK-4
4) pepmenThI, oTBeuaromue 3a yasoenue JJHK NO0rik-4

39 | ComaTuyeckasi rHOpUIN3ALNUS — ITO: N 1omnk-1
1) rubpuausanus pu OECIIONIOM Pa3MHOXKEHUH. OIIK-1 | U120mx-1
2) rubpuan3anus MpH MOJTOBOM CKPEIUBAHHH. N 3ork-1
3) rubpuau3anus JTUIJIOMIHBIX OPTaHH3MOB. U30rK-4
4) rubpuansanys B 00X0J MOJIOBOTO CKPEIMBAHUSL. OIIK-4 | UW60mK-4

N190nk-4

40 | Comak/I0HBI — 3TO
1) perenepanTbl, XapakTepusyronmecss (peHo— W TEeHOTHITUYECKH- W lorc1
MM U3MEHEHUSIMU B CPABHEHUHU C PACTEHUSIMU — JOHOPAMU OMK-1 | W20mk-1
2) pacTeHHs, XapaKTepH3YIOIIUeCcs T'€HOTUITNYECKUMU HW3MEHEHH- W/ Bonk-1
SIMUA B CPaBHCHHUH C PACTCHHUSIMU — TOHOPAMU
3) pereHepaHThl, TOJyYeHHbIE U3 KALTYCHBIX KYJbTYp, XapakTe-
pusytoniuecs: GeHO— U TEHOTUTTHYCCKUMH U3MEHCHUSIMH B CpPaB- W]30mk-4
HEHUHU C PACTEHUSIMU — JOHOPaAMU OIK-4 | U/6orik-4
4) pacTeHHsI TOJYYCHHBIC M3 KaJUTyCHBIX KYJbTYpP, XapaKTepH3y- Nrmk-4
foruecs (eHO— U TeHOTUITHYECKUMHU U3MEHECHUSIMU

41 | CTpyKTypHasi 4acTh reHa — 3TO
1) y4acTok XpOMOCOMEI, HEHOCPEICTBEHHO KOAUPYIOMINIT HH- Nlonk-1
dbopmanmio o cTpykrype Oenka mwim PHK OIIK-1 | U20mk-1
2) y4acTOK siJjpa KJIETKH, HEIOCPEICTBEHHO KOAUPYIONIMHA HH- N/ 30mxk-1
dbopmanmio o cTpykrype Oenka mwm PHK
3) y4acTOK reHa, HEMOCPEACTBEHHO KOIAMPYIOUIHA WH(OPMAIHIO W B0rmk.4
O CTPYKTYP€C KIECTKU OIIK-4 I/IH6OHK-4
4) y4acTOK reHa, HEMOCPEICTBEHHO KOAWUPYIOMIMKA HH(POPMAIUIO WI90r1i4
o cTpykrype 6enka ninu PHK.

42 | CycneH3HOHHAsI KYJbTypa — 3TO:
1) BbIpalIMBaHKe B JKUJKOW MUTATEILHON Cpe/ie BO B3BCIICHHOM Nonk-1
COCTOSIHUH OTJEIbHBIX KJIETOK UM WX HEOOJIbUINX TPYII IPH OIIK-1 | W1 20mk-1
HCIIOJIb30BaHHH alIaparypbl, 00eCcIeunBalomeld UX adpauio u N]B3ork-1
nepeMenInBaHue.
2) BBIpAlIMBAHKE B XKHUJKOW MUTATEIbHOU CPEJie B OCAKICHHOM
COCTOSIHUH OTJEIbHBIX KJIETOK UM UX HEOOIbUIUX TPYII MPH N3 0rk-4
HCIIOJIb30BAHKH AllIapaTyphl, 00eCIIeUMBAIOIIEH UX adPALHIO U OIIK-4 | U60nk-4
nepeMeNIMBaHue. N%0nk-4
3) BBIpallIMBaHKUE B JKUJKOW MUTATEIBHOW Cpele BO B3BEIICHHOM

43 | TOTUNOTEHTHOCTH — 3TO:
1) cBOIICTBO KJIETOK Pealn30BaTh FCHETHYECKYHO HH(POPMAIIHIO W omeat
b OTK-1 | MQ20mk-1
2) CBOMCTBO KJIETOK PEAM30BaTh TCHETHUYECKYHO HH(POPMAIIHIO W Bomi1

sapa, 06CCHCLII/IB3IOH_IYIO HUX pa3BUTHC OO0 LCJIOTO OpraHui3ma.
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3) CBOMCTBO KIJIETOK pealn30BaTh ICHETHYECKYIO HH(OpMAILIUIO

s/ipa, 00eCreynBaromyl0 uX THPHEPEeHIIUPOBKY U Pa3BUTHE JI0 U304
LEJIOT0 OPraHu3Ma. OIK-4 | Wl6orik-4
4) CBOWCTBO KJIETOK pea30BaTh 'CHETHYECKYI0 HH(POPMAIIHIO Nonk-4
44 | Tpancpopmanus —3TO:
1) nmepenoc reHeruueckoll MHGOPMALUKE MEXIY KICTKAMH U Op- W lonk-1
raHr3MaMH ¢ IOMOIIBIO BhIeIeHHON u3 KiieTok PHK. OIIK-1 | W120mk-1
2) MepeHoC reHeTHYecKo MH(GOPMAIUK MEXIy KJICTKaMH U Op- /Bomk-1
raHu3MaMH ¢ IOMOIIBIO BEIACICHHON 13 KiaeTok JJTHK.
3) nepeHoc nH(OpPMAIMU MEXK/Iy KICTKAMH M OpPraHU3Mamu C I10- NBork-4
MOIIBIO BEIIEIeHHON 13 KieTok JJHK. OIIK-4 | U60rik-4
4) mepeHoc TeHeTUYECKON MH(OPMAIMHA MEXIy KICTKaMH. U194
45 | TpaHcreHHbIe OPraHU3Mbl — 3TO OPTAHU3MBI:
1) ¢ npu3HaKaMH, KOAUPYEMBIMHU YYKyPOJHBIMU T€HAMH, TIepe- Wl o1
JIAHHBIMU B HUX C MOMOIIBIO TEHHOW WJIM KJICTOYHOW HMHKCHEPUHU OMNK-1 | WQ20mk-1
2) ¢ HOBBIMHU MPHU3HAKAMH, KOJAUPYEMBIMH 1y>KYPOIHBIMU TeHA- N30k
MU, IEPEIaHHBIMH B HUX C IIOMOIIIbIO TE€HHON WJIH KJIECTOYHOMN
WHXEHEPHUH
3) ¢ HOBBIMH TIPH3HAKAMH, KOJUPYEMBIMHU Yy)KYPOIHBIMH I'€Ha- N/ 3ork-4
MU, TIEpEIaHHBIMU B HUX C IIOMOIIBI0 OaKTepuu OTIK-4 | M/6orik-4
4) ¢ HOBBIMHM TPU3HAKaMH, KOJUPYEMBIMH 4Y)KypOJHBIMU T'eHa- Nork-4
MU, IEPEITaHHBIMU B HUX C TIOMOIIBI0 TpaHChopManuu
46 | Tpa"HcKpHUIIHUs — 3TO
1) nepenuchiBaHre" reHETHUECKONW HH(POPMAITUU CO CTPYKTYPHOM N1 omnk-1
gacTu reHa Ha matpuuynyio PHK, ocymecTtBisemoe dpepmerTOM OIIK-1 | U 20mk-1
PHK —rupusa N130nk-1
2) "mepenuchiBaHWe" ~ TEHETHYECKOW  WHPOpPMAIMU  CO
CTPYKTypHOU yactu reHa Ha marpuunyto PHK, ocymecTtsisiemoe
¢epmentom PHK —nonmnmepasa N3 0mk-4
3)"nepenuchiBanue" reHeTHYeCKOH HH(poOpMauu co cTpykrypHoii | OIIK-4 | U60rmk-4
yacTu reHa Ha marpuunyio PHK, ocymectBiasiemoe ¢pepmentom N9ormk-4
PHK —tomounzomepasa
47 | TpaHcasiuus —3TO:
1) cunre3 Genka Ha marpuiie M—PHK, ocymectBisiercs B 1uto- M/ oy
OIIK-1 | U120mKk-1
njaa3me
2) cunres Oenka Ha matpuiie JIHK, ocyiiecTBisercs Ha pudboco- W/3onk-1
Max
3) cunte3 Oenka Ha matpuiie M—PHK, ocymiecTBiisiercst B KieTke OIIK-4 E’HEOHK"‘
4) cunre3 Oenka Ha marpune M—PHK, ocymectBisiercss Ha pubo- HAborric4
COMAX N]19ornk-4
48 | Tpanchopmamus —310:
1) nepeHoc reHeTH4ecKod MH(POPMALUKM MEXKIy KIETKAMH H Op- N 1onk-1
raHU3MaMU C TIOMOIIBIO BblJieIeHHOH 13 kiaetok JJHK OIIK-1 | U120mk-1
2) epeHOC MeHEeTHYECKOM HMH(pOPMAIMU MEXKAY KIETKaMU N130nk-1
3) nepeHoC reHeTHYeCKOW WH(OPMAIMU MEXKAy KICTKaMH U Op-
raHM3MaMH C IOMOIIBIO BbIAEIEHHON 13 KieTok PHK U 30rmk4
4) nepeHoC reHeTHYecKoi MHGOPMAIMU MEXIy KIETKAMH U Op- OTIK-4 | U60ork-4

TaHU3MaMH C IIOMOIIIBIO BBIACJICHHOI'O N3 KIICTOK q)epMeHTa

N190nk-4
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49 | TpaHcreHHbIE pACTEHHS — 3TO:
1) opranu3Mbl, TIOJIy4YEHHBIE B PE3YILTATE PEKOHCTPYKIMHU Opra- Wlonk1
HI3MA OIIK-1 | U 20rk-1
2) OpraHu3Msl, OJYYEHHBIE B PE3YJIbTATE PEKOHCTPYKIMH TEHO- NB3onkc1
Ma
3) opraHu3Mbl, OJIYYCHHBIC B PE3YJIbTATE PEKOHCTPYKLIUH XPO- N B3onk-4
MOCOM OIIK-4 | U60mK-4
4) opraHu3Mbl, TOJyYCHHbIC B PE3yJbTaTe PEKOHCTPYKLHUH S/Ipa N1 Oonk-4
50 | ®duroropmoHsI —I3T0:
1) XuMHUYECKUE COCTMHEHHS, KOTOPhIC BBIICISIIOTCS B MUKPOKO- Wl omr
JMYECTBaxX B OJTHOW YaCTH PAaCTEHHS, TPAHCIIOPTHPYIOTCS B APy -
THe ero YacTH, IJie MPOSBISIOT PETyJIHpYIollee AeHCTBUE HaA IPO- OfK-1 gﬁgom@l
[[ECCHI POCTA U PA3BUTHS. omK-
2) XUMHYECKUE COCANHEHUS, KOTOPBIC BBIACISIOTCS B MAKPOKO-
JMYECTBaX B OJHOW YaCTH pacTCHHUS, TPaHCTIOPTHPYIOTCA B APy~ W Borca
THE €ro 4acTH, Iie NPOSBILIOT PEryjupyioliee ASHCTBHE Ha PO~ | oy 4 Wl60rca
I[ECCHI POCTA M PA3BUTHSI. W4
3) XUMHUYECKHE COSTUHEHHS, KOTOPBIE MOTPEOIISIFOTCS B MUKPO-
51 | IluTOMIA3MOH — 3TO: U Tonk-1
1) MUTOXOHIPHUATBHBIA T€HOM ITUTOILIA3MBI. OIIK-1 | U120mx-1
2) MUTOXOH/IPUAIIBHBIA U XJIOPOIUIACTHBIA TC€HOMBI IMTOILIA3MBI. OIIK-1
3) XJIOpPOMIACTHBIHA T€HOM IIUTOTLIA3MBIL. W130nk-4
OIIK-4
4) TeHOM IIUTOMIA3MBI. NJ160r1K-4
52 | Iudpua —37to0:
1) IpOAYKT CIMSIHUS KICTOK W] onk1
2) IPOIYKT CIUSHUS KJICTOK, KOT/1a THOPHI HACIEayeT SIAPO OJI- OIIK-1 | W120nk-1
HOT'O POJMTEINS, @ MUTOIUIA3MOH — JIMOO APYTOTO POAUTENS, JTHOO W]3omk-1
0o0oux poauTenei.
3) NpPOAYKT CIMSHUS KJIETOK, KOT1a THOpHI HACIeayeT sapa 000- U30mk-4
UX poauTenen OIIK-4 | U60rk-4
4) IPOIYKT CIMSHUS KJICTOK, HOJYYSHHBIA MPU THOPUIU3ALNN N90mk-4
53 | IItamMm — 370 :
1) COBOKYMHOCTh PaCTCHHI, HMEIONUX 00Iee MPOUCXOKICHUE U U1 omk-1
XapaKTePHU3YIOMUXCS OJMHAKOBBIMU YCTOHYMUBBIMH MTPU3HAKAM OTIK-1 | W20mk-1
2) COBOKYITHOCTh OaKTepHAIBHBIX KIETOK, BHPYCOB, KIIETOYHBIX U 30mk-1
JUHUN KUBOTHBIX U PACTEHUH, UMEIOIIUX 0011ee Mpouc-
XO0XKJICHHE U XapaKTePU3YIOIUXCS OTUHAKOBBIMU YCTOMYMBBIMU
MpPU3HAKAMHU U Bomk.4
3) COBOKYIHOCTh OaKTEpHUAIbHBIX KJIETOK, HJIH PACTCHUI, HMEO- OTIK-4 | U60ormk-4
IUX O0Iee MPOUCXOXKICHHE M XapaKTePUIYIOIIUXCS OJUHAKO- U914
BBIMHU YCTOMYMBBIMU IPU3HAKAMHU
IMOPHOKYJIBLTYPA — ITO: N 1onk-1
54 | 1) xynpTypa HM30JUPOBAHHBIX 3aPOJBIIICH OIIK-1 | U 20mxk-1
2) KyJabTypa H30JIHUPOBAHHBIX JHIIOCIEPMOB N B3ormk-1
3) KyJabTypa U30JMPOBAHHBIX CEMSIIOYEK WIBomk4
4) BBIpAIMBAHKE IBUIbLIBI HA MCKYCCTBEHHOH NMUTATENbHOH cpere | o[iK-4 W60k

N190nk-4
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55 | Dkcnpeccusi reHOB — 3TO:
1) npouecc, B pe3ynbTaTe KOTOPOro 3aKOJUPOBaHHAsA B T€HE UH- N1 omx-1
dhopmanus 6yaet nepenuncana Ha M—PHK u TpanciaupoBana Ha OIIK-1 | U120mKk-1
Gernox N Bonk-1
2) mporiecc, B pe3yJbTaTe KOTOPOTO 3aKOAMPOBAHHAS B T€HE UH-
¢dbopmanus O6yner nepenucana Ha M—PHK
3) mpotecc, B pe3ybTaTe KOTOPOTO 3aKOIUPOBAHHAS B SIIPE N 30mKk-4
KIeTKM uHpopmanus Oy ner nepenucana na M—PHK u tpanciupo- | OIIK-4 | U160mk-4
BaHa Ha 0eJI0K W190r1x-4
4) npotecc, B pe3ysibTaTe KOTOPOro 3aK0AMPOBAaHHAsI B XPOMOCO-
56 | Bo3HHKHOBEeHHE TeHOMHUKH KAK HAYYHOI TUCHUIIHHBI CTAJIO0 U onk1
BO3MOKHBIM I0OCJIE: OMK-1 | U20mk1
1) ycranoBnenus ctpykrypst JHK; UB30mK1
2) cO3/1aHus KOHIICTIINH T'eHa;
3) muddepeHpay peryasTOPHbIX H CTPYKTYPHBIX yIaCTKOB N30r1k-4
reHa; OIIK-4 | U60rik-4
4) MONTHOTO CEKBEHMPOBAHMS FE€HOMA y PsJIa OPTaHU3MOB. N19rik-4
57 | CyniecTBeHHOCTh FeHa Y MaTOreHHOT0 OPraHn3Ma - Koaupye- U 1omnk-1
MBbIif TEHOM MPOAYKT HEOOXOAUM: ONK-1 1 p120115c4
1) nns pa3MHOKEHUS KICTKH,
2) U1 TOAJICPIKAHUS JKU3HEICATCILHOCTH; W13 0rmk-4
3) 1 MHBA3WM B TKAHM; OIIK-4 | U160mKk-4
4) s MHAKTUBAIMM aHTUMHKPOOHOTO BEIIECTBA. U190r1k-4
58 | s mosyveHus MPOTOMJIACTOB M3 KJETOK I'PUOOB HCHOJIb3Y- N1 omnk-1
ercs: ONK-1 | y2omk-1
1) nu3orum
2) TPUIICUH W]3omk-4
3) «yJIUTOYHBIN HEepMEHT» OIIK-4 | M]6onk-4
4) nerncuH N/O0r-4
59 | Jlnsa mosydeHus: MpOTOIUTACTOB M3 OaKTepUaIbHBIX KIETOK HC-
HOJIB3YETCH: N1 onk-1
1) nu3orum OIIK-1 | U120mnk-1
2) «yNMTOYHBINA GepMEHT» N 30nk-1
3) TpuncuH
4) mamauH B0k
OIIK-4 | U60mk-4
N190mnk-4
60 | O0beHeHNEe TeHOMOB KJIETOK Pa3HbIX BHIOB U POJOB BO3- N1 omnk-1
MOKHO ITPH COMATHYECKOH rHOpHIN3aAIIN: OIIK-1 | M20mK-1
1) TOBKO B MPUPOAHBIX YCIOBHUSAX; 3ork-1
2) TOJIbKO B UCKYCCTBEHHBIX YCIOBHSIX; U Bormk.4
3) B IPUPOAHBIX U HCKYCCTBEHHBIX YCIOBUAX OTIK-4 | W/l6ormk.4
N19onk-4
61 | MpenMymecTBAMH TeHHO-MHKEHEPHOT0 MHCYJIMHA SIBJISIIOTCS: N1onk-1
1) BeICOKasi aKTUBHOCTb; OIIK-1 | U 20mxk-1
2) MEHbIlasi aJUIEPreHHOCTD; NJBonk-1
3) MeHbIIIast TOKCHYHOCTb; N3 0mnk-4
4) Goupinas CTaOMIBHOCTD. OIIK-4 | U60mK-4

N190mnk-4
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62 | MpenmymecTBa MOJIyYeHHs1 BUAOCTENHPHIECKHX /5 4eI0- Nlonk-1
BeKa 0eJKOB MyTeM MHKPOOHOJIOrHIeCKOro CHHTE3A: OIIK-1 | U20mk-1
1) mpocToTa 060pyA0BaHUS; na3
2) 9KOHOMHUYHOCTb; NJ30mk-4
3) oTcyTCTBHE AEPUUUTHOIO CHIPHS; OIIK-4 | U60rik-4
4) cHATHE 3THYECKUX TIPOOIIEM. NO0rik-4
63 | Pa3pabdoTaHHasi TEXHOJIOTHS MOJTy4eHUs] PEKOMOMHAHTHOTO OITK-1 N1 omx-1
3PUTPONOITHHA OCHOBAHA HA JKCIPECCUM reHa: NN20mxk-1
1) B kiIeTKax GaKTepHii;
2) B KJIETKAX JIPOIKKEH W13 0r1k-4
3) B KIIETKaX pacTeHui; OTIK-4 | U16ork-4
4) B KyJIbTYpE KUBOTHBIX KJIETOK. N90rnk-4
64 | Ilpu omeHKe KauecTBa TeHHO-MH)KEHEPHOTO MHCYJIMHA TPeOyeTC s Nlonk-1
YAENATH 0COOEHHO GOJbIIEE BHUMAHUE TECTY HA! OIK-1 | U 20mk-1
1) crepuabHOCTD; A3
2) TOKCHYHOCTb; WU130mx-4
3) aJuIepreHHOCTh; OIIK-4 | U160mk-4
4) MUPOTCHHOCTb. W190r1k-4
65 | CurnanbHasi TPAHCAYKIHSA: W1omk-1
1) mepenaya curHama ot KJIETOYHON MeMOpaHbl Ha IE€HOM; OIIK-1 | U 20mk-1
2) MHUIHALHUS OEITKOBOTO CHHTE3A; U3
3) mocTrpaHCISIMOHHBIC U3MEHECHHUs OeKa, N30mK-4
4) BBIJCIICHUE TUTUYCCKUX (EPMEHTOB. OIIK-4 | U160mk-4
N90rnk-4
66 | Tpancdepasbl 0CymIECTBIISIIOT: Nlornk-1
1) xaTamu3 OKUCIIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKITHIA; OIIK-1 N120mk-1
2) mepeHoc (YHKIHOHATIBHBIX TPYII Ha MOJEKYJIY BOJBL;
3) Katanu3 peakiuil TPUCOCIMHEHUS TI0 JIBOHHBIM CBA3SIM; B0k
4) karanu3 peakiuii nepeHoca (yHKIHOHAIBHBIX TPYII Ha CyO- OTIK-4 | Wl6omica
cTpar. V%0mmics
67 | MumeHbo 1Jisi pU3HYECKHX H XHMHYECKHUX MYTareHOB B U onk1
KJIETKE O0M000LEKTOB SAIBJISIIOTCA: OIIK-1 | U120mk-1
1) THK; V/Bonk1
2) IHK-noaumepasa;
3) PHK-nonumepasa; N/ Bonk-4
4) pubocoma; OIIK-4 | UW160rmk-4
N]19ornk-4
68 | MousiTHE «IMNKHE KOHLLI» NPHMEHHTEILHO K FeHeTHYecKoii N1 onk-1
WHKEHEPHH 0TPAKAeT: OIIK-1 | W20mk-1
1) KOMIUIEMEHTAPHOCTh HYKJICOTHIHBIX IMOCIIEI0BATEIbHOCTEH; na3
2) B3aMMOJICCTBHE HYKJICHHOBBIX KHUCIOT U THCTOHOB;
3) pearupoBanue apyr ¢ apyrom SH-rpymnn ¢ oGpa3oBaHHEM [iH- NBonk-4
Cynb(pUIHBIX CBA3EH; OIIK-4 | Wl6orik-4
N19onk-4

4) ruapohoOHOE B3aUMOICHCTBUE JIHITHIOB.
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69 | depMeHT JUraza HCMOJIL3YeTCs B reHeTHYECKOIl HHIKeHepHn
NOCKOJIbKY: ot
1) ckperisieT BEeKTOp ¢ 000JOYKOM KISTKA XO3SMHA, OIIK-1 | W12onk-1
2) KaTanu3upyeT BKIIOUCHHE BEKTOpa B XPOMOCOMY KIETOK XO- UBonk-1
3s5IMHA;
3) karanu3upyeT KOBAJIEHTHOE CBSI3bIBAHUE YTIICBOIHO-
¢docoopuoit nenu JJHK rena ¢ JIHK Bekropa;
4) KaTaau3uPyeT 3aMbIKAHUE MENTUIHBIX MOCTHKOB B MEMTHIO- W/ B3onk-4
TJIMKaHe KICTOYHOH CTeHKH. OIIK-4 | U]6onk-4
N190mk-4
70 | BHOTEXHOJIOTY «reH-MapKep» Heo0XOoauM: W omear
a) 7S TIOBBIIICHNUS aKTUBHOCTH PEKOMOWHAHTA; OIK-1 | M20mic1
0) st 0Opa3oBaHMs KOMIIETEHTHBIX KJIETOK XO35MHA; WBomk.r
B) Ist MOJAM(UKAIIUA MECTA B3aUMOJICUCTBHS PECTPUKTA3 C CyO-
CTpaToOM;
r) 1718 0T60pa peKOMOUHAHTOB. N]Bonk-4
OIIK-4 | U160rk-2
N %rik-4
71 | BexTop Ha OCHOBe MJA3MM/IblI NMPeANOYTUTEIbHEH BeKTOpa Ha Nlonk-1
ocuose ¢arosoii JIHK 6aaroxapsn: OIIK-1 | M120mnk-1
1) GonpImoMy pazmepy; N130mnk-1
2) MeHbIIIel TOKCUYHOCTH;
3) GobIIel YaCTOTHI BKIIOYEHHS; N30mnk-4
4) OTCYTCTBUS JIN3UCA KICTKH X035 HHA. OIIK-4 | N]l6onk-4
N90rnk-4
72 | TlperMyI1IeCTBO PACTHTEJIBHOIO CHIPbSI, MOJY4aeMOro Nnpu W oms
BLIPAMMBAHUH KYILTYP KIETOK Mepel ChIPbeM, MOIyqaeMbiM | o 1 | oo TPomca
W3 MJIAHTAIMOHHBIX HJIH TUKOPACTYIIMX PACTEHHIA: WBoms
1) Gosbliasi KOHIIGHTPAIUS 1EJIEBOTO MPOIYKTa;
2) MeHbIIas CTOMMOCTb,
3) cTaHIapTHOCTD,
4) Gojiee MPOCTOE M3BJCUCHHE LIEIEBOTO MPOAYKTA. UBork-4
OIIK-4 | U160rmk-4
N190mnk-4
73 | AYKCHHBI — TEPMHH, M0]{ KOTOPbIM 00beTMHAIOTCS crenudu-
YeCKHe CTHMYJISITOPBI pocTa: N1 onk-1
1) pacTUTENbHBIX TKAHEH OIIK-1 | U20mk-1
2) aKTUHOMMIIETOB; N 30nk-1
3) )KMBOTHBIX TKaHEI;
4) >y6akTepHii. OTIK-4 N3 0nk-4
NJl60mk-4
74 | Lleqb ceKBEeHHPOBAHMS T€HOMAa — YCTAHOBJIEHHE: T ot
1) pasmepoB reHoma OMK-1 | UQ20mxk-1

2) MOCJIACAOBATCIIBHOCTU HYKIICOTHUIOB

W130mk-1
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3) comepxanust A-T r) cootHornenuss A-T/I'L] map HyKI€OTHI0B

4) uzmeHeHus: MeTabonu3Ma N 30omk-4
OIIK-4 | U60rmk-4
N190mk-4
75 | BHOTEXHOJIOTHS — 3TO... o
1) uzyuyeHue OMOIOTHYECKON AKTHBHOCTH JISKAPCTBEHHOTO PaCTH- OTIK-1 | W20k
TEJIBHOTO CHIPbS
2) WCIOJIB30BaHUE KYJbTYP KIETOK, OaKTepHii, )KMBOTHBIX, pac- Bk
TEeHH, 00eCTeunBaIOIIMX CUHTE3 CIIeNN(UUECKUX BEIIECTB
3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (POpPM Ipenaparos ¢ mo-
MOIIBIO KUBBIX CHCTEM ) B0k
4) u3ydeHne 3aBUCUMOCTH «CTPYKTypa-3hdexT» B aeiicTBHM Jie- OTIK-4 | Wl60mk4
KapCTBEHHBIX CPEJICTB W%mic4
1) CAHTE3 HOBBIX JICKAPCTBEHHBIX MPEMAPATOB U U3YUCHUE HX
CBOMCTB
76 | Tloc/ienoBaTEIbHOCTH CTANI GHOTEXHOJIOIHYECKOI0 Mpollec-
ca: HﬂlOﬂK-l
1) oOpaboTka 1eneBoro mpojaykra, 00paboTKa ChIpbs, (hepMeHTa- OIIK-1 | W120nk-1
nus u 6norpanchopmanus W]3onk1
2) ouotpanchopmanus, pepMeHTaius, 06padoTKa ChIPbs H IIeIe-
BOT'O TIPOJIYKTA
3) ucxoanas 06paboTKa chIpbs, GepMeHTalUs, OHOTpaHCPOpMa- N Bonk-4
1S, KOHeYHas 00paboTKa IeNeBOro MpoIyKTa OIIK-4 | U]l6orik-4
N90nk-4
77 | B OMOTEXHOJOTHH NMOHATHIO «0M00OHEKT» COOTBETCTBYET CJie-
Jaylollee onpeaegeHue: W1 omk-1
1) opranusm, Ha KOTOPOM HCIBITHIBAIOT HOBbIe BAB OIIK-1 | U120mnk-1
2) OpraHHM3MBI, BHI3BIBAIOIINE MUKPOOHYIO KOHTAMHHAIHIO TEX- N 30mx-1
HOJIOTHYECKOTO 000pyIOBaHUS
3) dbepMeHT, HCIOIb3YeMbIid Uil TeHHO-WH)KEHEPHBIX IPOILIECCOB
4) opranusm, npoayiupyoomuii BAB 1) depMeHT, HCIoab3yeMblid
B JIEUEOHBIX IEIAX N/3om-4
OIIK-4 | U60mk-4
N190r1k-4
78 | OTIMYHUTE/IbHbIE 0CODEHHOCTH NPOKAPHOTHYECKOH KJIETKH: N1 onk-1
1) masblii pazmep OIIK-1 | M120mK-1
2) HaJgu4Ke Aapa U3
3) HasnMyme CyOKIETOYHBIX OPTaHes N30mk-4
4) MHOTOCTIONHAsT KJIETOYHAsl CTCHKa OIIK-4 | U60rmk-4
N90mk-4
79 | IIpoKapHOTHI — 3TO ... N 1onk-1
1) xpynHbIe M0 pa3Mepy MHOTOKJIETOYHBIE CTPYKTYPBI, HE CO- OIlK-1 N20mk-1
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JieprKalue opraHesl
2) Hebonpime KieTku ¢ nurorasmaruueckoit JTHK, xapakrepu-

3YIOIIHECs OTCYTCTBHEM OPTaHeIT 1Bonic4
3) HebobIINe KIETKH, OKPYKEHHBIC PUTHIHON KIETOYHON CTCH- OIIK-4 | /604
KOU, XapaKTePHU3YIOIIUECss OTCYTCTBUEM OPTaHeI U HAJIHYUEM 1904
JHK B uuromnnazme
I'enHast HH:KEHEPHSs] — ITO ...: U Tonk-1
OIIK-1 | U120mk-1
1) MeTO/, OCHOBAHHBIH HA BBIACICHUHU U KyIbTUBUPOBAHUU TKa- N30mnk-1
HEl U KJIETOK BBICIIMX OPTaHU3MOB
2) u3meHeHue nepeuuHoii crpykrypsl JIHK B KoHKpeTHOM yuact- OTIK-4 W]3ork-4
80 | ke, yTO, B KOHEUHOM CYETE, MPUBOJNUT K U3MEHECHHUIO (PEHOTHUTIA U60rk-4
OMOJIOTHYECKOTO 00BEKTa, HCIOIH3YEeMOT0 B OMOTEXHOJIOTHYE -
CKHX Tpolieccax N Bonk-4
3) MeToj co3maHusi PeKOMOMHAHTHBIX Wik TuOpuaHbx JJHK OTIK-4 | U160rmk-4
N190mnk-4
81 | Ina3muaa — 37O ...:
1) onpeneneHHbIi MTaMM KUIIEYHOH MATOYKH, UCIIOJIb3YEMBbIii W1 omx-1
JUIST OMOTEXHOJIOTHYECKUX LENIEH OIIK-1 | U120mk-1
2) kousblieoOpasHas mosiekyny JTHK - BHEXpOMOCOMHBIN JIEMEHT W30nk-1
reHeTu4eckoil nHpopmanuu
3) yuacrok nenu PHK, Hecymuii ”HPOPMAIIHUIO O CTPYKTYpE I'eHa N30k
') BUPYC, Pa3MHOXKAIOMUNCSA B IIUTOIIa3ME MUKPOOHOI KIETKH OTIK-4 | U160mk-4
4)IHK B xieTku OakTepwit N9 r1k-4
82 | OT6op TpaHCcHOPMHUPOBAHHBIX KJIETOK, COAEPKAIINX PEKOM- YT ot
ouHanTHy©O JHK (rudpuaHyio mjiasmMmuay) npoBoasiT: OIIK-1 | U20mk-1
1) TecTupoBaHHWEM Ha PE3MCTECHTHOCTH K Pa3lIMYHON TeMIeparype U Bomc1
2) TECTHPOBAHHEM Ha PE3UCTEHTHOCTH K OIPEACICHHBIM aHTH-
OnoTUKam
3) 0 CMOCOGHOCTH OKpAIIMBATHCS T€MATOKCHIHHOM U/30rk-4
4) 10 MOP(OIOTHUECKHM MPH3HAKAM JI) IO CKOPOCTH POCTA H OIIK-4 | Wll6omk-4
Pa3MHOKEHHS N %rnik-4
83 | OTuIMYHTE/IbHbIE 0CODEHHOCTH JYKAPHOTHYECKOH KJIETKH: N1 onk-1
1) Gonbmoii pasmep OIK-1 | U20mxk-1
2) OTCYTCTBHE spa N Bork-1
3) puruaHas KIeTOYHAs CTCHKA U/ 30rik-4
4) oTcyTCTBHUE CyOKIETOYHBIX OPraHes OIIK-4 | U160rmk-4
N19omk-4
84 | DykapuoThl — 37O ... N1 omk-1
1) xpymHbI€ 10 pa3Mepy MHOTOKIIETOUHBIC CTPYKTYPHI, coaepxka- | OIIK-1 | MA2onk-1
mue opra"venasl u xpomocoMuyo JJHK N130mnx-1
2) HeboubIKe KiIeTku ¢ xpomocomuoi JIHK, xapakrepusyroriu-
€Csl OTCYTCTBHEM OpTraHesI
3) HeOobIINE KIETKH, OKPYKEHHBIC PUTHIHON KIETOYHON CTCH- W/ 3ork-4
KOU, XapaKTePHU3YIOIUECs OTCYTCTBUEM OPTaHeII U HAIHYUEeM OIK-4 %SOHK"‘
OTTK-4

xpomocomuoi JTHK
4) HeOoJbIKe KICTKH, OKPYXKEHHbIe MeMOpaHoi u3 (ochoiu-
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85 | Saccharomyces cerevisiae —
1) npokapuotudeckuii anajor E.COli, sBsromuiics MOIENbIO IS ot
M3YYCHHS KIETOK YeI0BeKa OHK-1 | W20rk-1
2) syKapHOTHYECKH# aHaior E.coli, ssBisronuiics Moaensio s /30me1
M3YUYEeHUs KJIETOK YeJIOBEKa
N]130rk-4
OIIK-4 | U60rk-4
N190mk-4
86 | Myrauum — 370 ...:
1) MeTo/, OCHOBaHHBIN HA BBIJCICHUHU U KYJIbTHBUPOBAHUH TKa-
HEl U KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPTaHU3MOB U lomkct
2) usMmeHeHue nepBuyHOil cTpykTypsl JJHK B KkoHKpeTHOM ee | OIIK-1 U120mK-1
y4acTKe, 4YTO, B KOHEUYHOM CHYETEe, NPHUBOJAUT K H3MCHEHUIO UB30mK1
¢eHoTuna  OHMOJIOTMYECKOTO  O0BEKTa, HCHOIb3YEMOIO B
OMOTEXHOJIOTUYECKUX MPOIIeccax
3) MeToa co3maHusi peKOMOMHAHTHBIX WK ruOpuaHbix JTHK
N Bonk-4
OIIK-4 | U60rik-4
N %rik-4
87 | KiteTouHasi HHIKEHEPHS — ITO ...: N1 onk-1
1) MeTo/1, OCHOBaHHBIN HA BBIJICIICHUH U KYJIbTUBHPOBAHHH TKa- OIIK-1 | U120mk-1
HEel M KJIETOK BBICIINX MHOTOKJIETOYHBIX OPTaHU3MOB U130mk-1
2) usmeHeHue nepsuyHoi ctpykrypsl JJHK B koHKpeTHOM ee
y4acTke, 9TO, B KOHEUHOM CYeTe, IPUBOJUT K U3MEHEHUIO (peHo-
TUTIa OMOJIOTHYECKOTO 00BEKTa, UCIIOIH3yEeMOTO B OMOTEXHOJIO- N3 0mk-4
THYECKUX Mpoleccax OIIK-4 | U60mK-4
3) MeToa co3maHusl peKOMOMHAHTHBIX WK ruOpuaHbix JTHK N%0rk-4
88 | IIpomecc U3roTOBJIEHHSI T€HHO-HHKEHEPHBIX NpPenapaToB
BKJIIOYAeT:
1) xonupoBaHHe reHa YeI0BeKa, OTBETCTBEHHOIO 3a CHHTE3 HEOoO- Mo
OIIK-1 | U120mk-1
XOJIMMOTO MPOAYKTA Mo
2) MoM(UKALUIO TEHETHYECKOro amnmapara OOJBHOTO Uil yBEJH-
YeHUs1 OMOCHHTE3a HEOOXOAMMBIX ITIPOTYKTOB
3) BHeApeHHe MUKpOOHOU KieTku ¢ pekomOuHanTHoi JIHK B
OpraHU3M YeJIOBeKa
4) KynbTHBUPOBAHUE U BBIICICHHE MHUKPOOHBIX KJIETOK C PEKOM- ]30mk-4
ounanTHeiMU JITHK OIIK-4 | M]T6ork-4
1) BHEJPEHHUE YEIIOBEUECKOrO I'eHa B IUIa3MHy MUKPOOHOH KIeT- N/O0orni-4
KH
89 | Tpedosanus k Bexktopam JIHK:
1) orcyTcTBUE CcaliTa pECTPUKIIMH, B KOTOPBII OCYIIECTBICHA
BCTaBKa A/ omes
y OIIK-1 | U120mk-1
2) OounbIoit pazmep
N]Bonk-1

3) BugocnenupuIHOCTD
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4) HaNMMYKe CENEKTUBHBIX TEHETHUYSCKUX MAPKEPOB ISl HICHTH-

(hUKauyu PEUMUEHTHBIX KIETOK, HECYIITUX PEKOMOMHAHTHYIO N30nk-4
I[HK OIIK-4 I/II[6OHK-4
NO0nk-4
90 | CniocoObI BBeIeHHsI KJIOHUPOBAHHBIX T€HOB B COMATHYeCKHE N1 omx-1
KJIETKH: OIIK-1 | W120mk-1
1) MUKPOMHBEKIUH N130mnk-1
2) C TIOMOIIBI0 XUMUYECKUX PEArcHTOB, M3MEHSIONIMX MPOHHUIIA-
€MOCTb MEMOpaH ) UB0mk-4
3) ¢ MOMOIIBIO JIUTIOCOM, «TEHEH» IPUTPOIIUTOB OMK-4 | U6omk-a
4) KCTPaKOPIOPATBHON 00pabOTKON XPOMOCOM OaKTEpUATLHOM U90r1k-4
KJIETKH
91 | lIpenmyiecTBa GMOTEXHOJIOTHYECKOT0 MPOU3BO/ICTBA Opra-
HUYECKHUX MPOAYKTOB Nepel XMMUYeCKHMH MeTOAaMM CHHTe- Ullonk-1
3a: OIIK-1 H}IZOHK-l
1) cuHTE3 1eIeBOTo MPOYKTa B BUJE CJI0KHONW CMECH U301
2) Hecnienu(pUIHOCTH
3) HEe3HAUUTENBHBIA BBIXOJ IICJICBOIO MPOAYKTA WUBomk4
4) BO3MOKHOCTh TOJIYYCHHSI YHCTBIX H30MEPOB OITK-4 | Wll6omia
NO0rnk-4
92 | IlpupoaHbie CLIBOPOTKH BHOCSIT B MUTATEJbHbIE CPe/bI C I1e-
JBIO: W1 omnxk-1
1) noanepKaHUst OCMOTHYECKOTO JABIECHUS B KIETKE OIIK-1 | U120nk-1
2) MpenoXpaHEHns KIETOK OT IOBPEKICHUS N 30nk-1
3) yCUJICHHUsT SHEPTeTHUCCKUX MPOIIECCOB B KIIETKE
N3ormk-4
OIIK-4
N60rik-4
N90rik-4
93 | Ieap cTepHIM3ANMHM TEXHOJOTHYECKOr0 BO3IyXa: W ot
1) paspyuieHue OakTepUalIbHBIX CIIO '
) paspy p P OTIK-1 | U120mk-1
2) cTabmin3aius Ka4eCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa 3
OIIK-1
3) obecrieyeHre IbIXaHUST MHKPOOPTaHHW3MOB-OHOOOBEKTOB
NJ130nk-4
OIIK-4 | U60mK-4
N190mnk-4
94 | Tlo xapakTepy KyJIbTHBHPOBAHUS MPOAYIEHTA OHOCHHTETH- N1 omnk-1
YecKHUil mpoiecc noapa3aeasiioT Ha: OIIK-1 | U20mk-1
1) nepuoarUeCcKHid, TOIYEPUOIMUECKIMA, HETPEPBIBHBIN, OTHEM- N Bonk-1
HO-JIOJINBHOU
2) NOBEPXHOCTHBIH U TITyOHMHHBIN N1 30rK-4
OIIK-4 | U60mk-4

N90mk-4
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95 | Ha ckopocTh pa3sMHOKEHHSI MHKPOOPTraHN3MOB-0H000HEKTOB 1
B 00JIbIIIEH CTeNeH! BJIMsIeT: U/l on1
. OIIK-1 | U120mk-1
1) remmeparypa KyJIbTypaibHOU CPeIbl 3
2) cTeneHb adparuu Cpe bl WBonic1
3) KOHIICHTpAIKS TUMHTHPYOIIEro cydcTpara
4) pH cpensr
W/130mnk-4
OIIK-4 | U60mK-4
N %0rk-4
96 | BropuuHbie MeTa0OIMTHI CHHTE3UPYIOTCS (B 00/IbIIEM KOJIH- U onk
yecTBe): OIK-1 | U 20mk1
1) B nar-¢ase; U301
2 a3e YCKOPEHHOI'0 pOCTa;
3; E J?ora };I(;MEMI:KEIZ I()ba:e' U304
p ; OIIK-4 | U160rm1Kk-4
4) B (haze 3aMeUIEHHOT'O POCTAa; IO
97 | Ilepnoanyeckoe Ao00aBiieHHE CyOCTpPaTa MPUBOIUT: W1 omnx-1
1) x yanueenno nar-¢assl OIIK-1 | M120mnk-1
2) K yauMHEHHIO (a3bl OTMHPAHUS N3onk-1
3) K YKOpO4YeHHIO (a3bl OTMUPAHUS W/130mk-4
4) K yAJTMHECHUIO 3KCIIOHCHIIUATLHON (a3bl OIIK-4 | U6omk-4
N190rnk-4
98 | Lleab CTepUIM3ANMH NUTATEJIbHBIX CpPel: N lonk-1
1) paspyuieHue 6aKTepUaIbHbIX CIIOP OIIK-1 N20mk-1
2) crabuin3anysi Ka4eCTBEHHOTO W KOJIMYECTBEHHOTO COCTaBa
N3onk-4
3) obecrieyeHne AbIXaHUS MHKPOOPTaHU3MOB-OHOOOBEKTOB OIIK-4
N160mk-4
99 | Cnoco0bl crepuian3anuu (pUJIbTPOB, MPHUMEHSIEMBIX LI Nlonk-1
OYHCTKH TeXHOJI0rH4ecKOro Bo3ayXa: OIIK-1 | W 20mk-1
1) marpesanue N130nk-1
2) 00paboTKa ropsiYuM Mapom N 30rk-4
3) paauanus B MaJIbIX J03aX OIIK-4 | U60rk-4
N190rik-4
100 | IIuTaTenbHBbIE Cpeabl CTEPUIH3YIOT: U onk-1
1) HaChIIIEHHBIM TAPOM OIIK-1 | 20mk-1
2) obnydeHreM U Bomk-1
2; pgﬂngunenvls MaJbIX J103aX M Bomke
00pabOoTKON aHTHCENTHKAMU OTIK-4 | WlI60mis
N190r1k-4
5.3.2.2. Bonpochl /Jis1 yCTHOTO ONpoca
Ne Copep:xanme Kowme- HJAK
B TeHU U
U 1onk-1
OIIK-1 WU120mx-1
1 TpeboBaHus K TUTATENbHOU cpese U 30rmk-1
N]Bonk-4
OTIK-4 NJ60mk-4
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HU190rik-4

MonekynspHas Ouoylorus Kak OCHOBa
T€HHOU MH)KEHEPUU

OIIK-1

U 1omk-1
NU120mx-1

W13 0mx-1

OIIK-4

W13 0mk-4
HU60r1k-4
W190mnk-4

OCOo0EeHHOCTH TPAHCKPUIILHUU Y 3YKapuoT

OIIK-1

U 1omk-1
NU120mk-1
W13 0mx-1

OIIK-4

N/130mk-4
N /160mnKk-4
N19onk-4

Hcnonp3oBaHuEe  METOMOB iN Vitro B
CENTbCKOXO3SIMCTBEHHOM OMOTEXHOMOTUU.

OIIK-1

U 1omk-1
WU120mx-1
W13 0mk-1

OIIK-4

N/ 30rk-4
U 6orik-4
N90r1k-4

Jloka3aTeabCTBO TOTUNOTEHTHOCTH OT-
JETbHBIX U30JIMPOBAHHBIX KIJIETOK.

OIIK-1

Wlomk-1
W 20rmk-1
M30rk-1

OIIK-4

W13 0mk-4
W60r1k-4
HU190rik-4

TpeGoBanusi,  mpegbsBIsSEMble  MpH
MpoBeACHUHU padoT in Vitro.

OIIK-1

N 1onk-1
N 20nk-1
N 30mnk-1

OIIK-4

N 3onk-4
N 16ork-4
N190rk-4

TpeboBanus k 00opynoBaHuto adbopa-
TOPHUH 1O OMOTEXHOJOTUN PACTCHHI

OIIK-1

W 1onk-1
N120mk-1
N/130mk-1

OIIK-4

N3ormk-4
N60r1Kk-4
N90r1k-4

"Crapas 1 HOBas" OMOTEXHOJIOTHUS.

OIIK-1

W 1onk-1
N120mk-1
N130mk-1

OIIK-4

N130mnk-4
N/160mKk-4
N190nk-4

buorexHonorus u odnactu ee IpUMCHC-
HH.

OIIK-1

W 1onk-1
N120mk-1
N130mk-1

OIIK-4

N/130mnk-4
N /160mnK-4
N/190nk-4

10

CenpCKoX03siCTBeHHAss OHMOTEXHOIOTHS

OIIK-1

W 1onk-1
N120mk-1
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W13 0mk-1

OIIK-4

W13 0mk-4
HU60rk-4

HU90rik-4

11

KynbTypa KI€TOYHBIX CyCIIEH3HM.

OIIK-1

U 1omk-1
WU120mx-1
W13 0mx-1

OIIK-4

W/130mk-4
W /160mnKk-4
W190mnk-4

12

®DUTOrOPMOHBI B TEXHOJIOTHH IN Vitro.

OIIK-1

U 1omk-1
WU120mx-1
W13 0mk-1

OIIK-4

N/130mk-4
N /160mKk-4
N190mk-4

13

TOTUITOTEHTHOCTh PACTUTENBHON KIIETKHU
KaKk OCHOBa METOoJa KyJIbTHUBUPOBAHHS in
vitro.

OIIK-1

Wlomk-1
W20rmk-1
U 30rmk-1

OIIK-4

N/ 30rk-4
N/16orik-4
N90r1k-4

14

Pereneparius pacTeHUl B TEXHOJIOTHHU IN
vitro

OIIK-1

N 1onk-1
N 20nk-1
N 30mnk-1

OIIK-4

N/130rmk-4
W160r1k-4
HU190rik-4

15

Opranusanus paboT 1O BBIPAIIIMBAHUIO
pacTteHuii in vitro.

OIIK-1

W1onk-1
N120mk-1
N/130mk-1

OIIK-4

N3ormk-4
N 16ork-4
N190rk-4

16

MeToabl CTepUIH3aIMK TPH MPOBEICHUN
pabor in vitro

OIIK-1

W 1onk-1
N120mk-1
W/130mk-1

OIIK-4

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

17

Oco0OeHHOCTH percHepaluu pacTeHHU B
KyJbType in Vitro.

OIIK-1

W1onk-1
N120mk-1
N130mk-1

OIIK-4

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

18

Co3nanue pexkomOuHanTHeix JIHK wu
"OnbamoTeK" reHos.

OIIK-1

W 1onk-1
N120mk-1
W130mk-1

OIIK-4

N/130mk-4
N /160mK-4
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HU190rik-4

19

MeTtomasl iN VItro mist 0310pOBIEHHS pac-
TCHHUH.

OIIK-1

U 1omk-1
NU120mx-1

W13 0mx-1

OIIK-4

W13 0mk-4
HU60r1k-4
W190mnk-4

20

Co3naHue TpaHCIE€HHBIX PACTCHUN.

OIIK-1

U 1omk-1
NU120mk-1
W13 0mx-1

OIIK-4

N/130mk-4
N /160mnKk-4
N19onk-4

21

IIpoOaemMbl HCTIOIB30BAHUS TPAHCTEHHBIX
pacTeHuil.

OIIK-1

U 1omk-1
WU120mx-1
W13 0mk-1

OIIK-4

N/ 30rk-4
U 6orik-4
N90r1k-4

22

BekTopsl B TeHHOW HHXXEHEPUU

OIIK-1

Wlomk-1
W 20rmk-1
M30rk-1

OIIK-4

W13 0mk-4
W60r1k-4
HU190rik-4

23

Mexanu3m 00paTHOHN TPAHCKPHUTIIIUH

OIIK-1

N 1onk-1
N 20nk-1
N 30mnk-1

OIIK-4

N 3onk-4
N 16ork-4
N190rk-4

24

Tpanchopmamus y pacteHmit

OIIK-1

W 1onk-1
N120mk-1
N/130mk-1

OIIK-4

N3ormk-4
N60r1Kk-4
N90r1k-4

25

9KCHpecCI/IH T'CHOB.

OIIK-1

W 1onk-1
N120mk-1
N130mk-1

OIIK-4

N130mnk-4
N/160mKk-4
N190nk-4

26

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

OIIK-1

W 1onk-1
N120mk-1
N130mk-1

OIIK-4

N/130mnk-4
N /160mnK-4
N/190nk-4

27

PereHepauI/m paCTeHI/Iﬁ U3 MCPUCTCM.

OIIK-1

W 1onk-1
N120mk-1
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W13 0mk-1

OIIK-4

W13 0mk-4
HU60rk-4

HU90rik-4

28

Wnnykuus cronoHo- u kiyOHeoOpa3zoBa-
HUs y Kaprodens in vitro.

OIIK-1

U 1omk-1
WU120mx-1
W13 0mx-1

OIIK-4

W/130mk-4
W /160mnKk-4
W190mnk-4

29

OcCHOBHBIE JTamnbl TEXHOJIOTUU 0340pOB-
JIGHHOTO KapTodens

OIIK-1

U 1omk-1
WU120mx-1
W13 0mk-1

OIIK-4

N/130mk-4
N /160mKk-4
N190mk-4

30

CocTaB OCHOBHBIX ITUTATEJILHBIX cpen.

OIIK-1

Wlomk-1
W20rmk-1
U 30rmk-1

OIIK-4

N/ 30rk-4
N/16orik-4
N90r1k-4

31

YCcKopeHHOEe pa3MHOYKEHHE 0370POBIICH-
HOT'0 KapToders.

OIIK-1

N 1onk-1
N 20nk-1
N 30mnk-1

OIIK-4

N/130rmk-4
W160r1k-4
HU190rik-4

32

«3eneHass» OMOTEHOIOTUsI

OIIK-1

W1onk-1
N120mk-1
N/130mk-1

OIIK-4

N3ormk-4
N 16ork-4
N190rk-4

33

[IpuroroBneHre MaTOYHBIX PACTBOPOB IO
Mypacure-Ckyry.

OIIK-1

W 1onk-1
N120mk-1
W/130mk-1

OIIK-4

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

34

[Momyyenue MuKpokIyOHEH KapTodens
in Vitro ¥ WX UCIOJIB30BAHHUE B DITUTHOM
CEMEHOBO/ICTBE.

OIIK-1

W1onk-1
N120mk-1
N130mk-1

OIIK-4

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

35

TexHuKa BbIWICHEHHUS BEPXYILIEUYHOU Me-
pucTtemsbl KapTodens.

OIIK-1

W 1onk-1
N120mk-1
W130mk-1

OIIK-4

N/130mk-4
N /160mK-4
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HU90rik-4

W1 omxk-1
OIIK-1 W20m1x-1
MuKpoYepeHKOBaHHE PACTEHUI KapTo- N30mnxk-1
et NJ130mk-4
OIIK-4 N60mnk-4
W19omnk-4

36

W lonk-1
OTIK-1 W01
CXeMBI TIPOM3BOJICTBA 03J0POBJIEHHOTO N130mnk-1
KapTO(i)eJISI. H}I3o]‘[]{.4
OIIK-4 N16ork-4
N %rnk-4

37

U onk-1
OIIK-1 N 20nk-1
Crepuiu3anus npyu NpoBeaeHun paboT in N130mnk-1
vitro. N1 30mk-4
OTIK-4 WUT60r1ic4
N19r1k-4

38

Nlonk-1
OIIK-1 N20nk-1
OcOGEHHOCTH MPUTOTOBICHUS THTATENb- N30nk-1
HBIX Cpej. N30mnk-4
OIIK-4 WNJ160r1K-4
N90nk-4

39

N 1onk-1
OIIK-1 N 20nk-1
40 . N30mxk-1

MUKpoUYepeHKOBaHUE Y PACTEHUH M Bomca
OIIK-4 N 60rm1x-4
N/19omk-4

5.3.2.3. 3agaum AJ1si NPOBEPKH YMEHHUIi M HABBIKOB (HE MPEIyCMOTPEHBI. )
5.3.2.4. llepeuenn TeM peepaToB, KOHTPOJIBHBIX, PacUeTHO-TpadpuUecKuX padoT
(He npexycMoTpeHbI)

5.3.2.5. Bonpochl I KOHTPOJIbHOI (pacueTHO-Tpaduyeckoii) padoThI
(He npexycMoTpeHBI).

5.4. Cucrema OouleHUBAHUA NOCTUKEHHS KOMIIETEHIUH

5.4.1. OueHka 10CTHKEeHUsI KOMIIETEHIIUH B X0/1€ MPOMEKYTOYHO aTTecTaluu

OIIK-1 — cnoco0eH pemaTh THNOBbIE 33/1a4M NPO(eCcCHOHAIBHON AesiITeJIbHOCTH Ha OcC-
HOBEe 3HAHMH OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX, €CTeCTBEHHOHAYYHbIX W 00Ie-

Hpoq)eCCI/IOHaJILHLIX AUCHUILUIMH ¢ NIPUMECHCHUEM I/IHq)OpMaIII/IOHHO-KOMMyHI/IKa-
IIHUOHHBIX TEXHOJIOT Hii.

Wnauxatopsl noctukenus xkommnereHun OITK-1 Howmepa BonipocoB

Kon Conepxanue K 3a4eTy
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3HaeT OCHOBHBIE 3aKOHBI MAaT€MaTUUYECKUX, €CTECTBE-
HOHAay4YHBIX M 001IenpodecCHOHANbHBIX IUCIUIIINH, 1-20
HEOOXOJAMMBIX JUISl pELICHHs] TUIOBBIX 3a1ady B o0ja-
CTH arpOHOMHH

W 1omk-1

VYMeer UCHONB3yeT 3HAHUS OCHOBHBIX 3aKOHOB Mare-
MAaTUYECKUX U ECTECTBEHHBIX  HAyK IS PEIICHUs 1-20
CTAaHJAPTHBIX 3a/a4 MpoeCcCHOHAIBHOMN NeITeNbHO-
CTH

W120mmk-1

Pemaer tunoBble 3a1aun NpoQecCUOHAIBHON EsITeNb-

HOCTH Ha OCHOBE 3HaHUN OCHOBHBIX 3aKOHOB MaTeMa-

W30mk-1 1-20
TUYECKUX M €CTEeCTBEHHBIX HAayK C NMPUMEHEHHEM HH-

(hopMaIrmOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTUN

OIIK-4 — cnoco0eH peann30BbIBATH COBPeMeHHbIe TeXHOJIOTHH U 000CHOBLIBATH
UX NpHMeHeHUe B NMPo¢ecCHOHATBHOM /1esITeJIbHOCTH

WNnaukatopsl noctmwkenus: komrereHun OITK-4

3HaeT COBPEMEHHbBIE TEXHOJOTMU B NPOPECCHOHATb-
HOU N1€ATEIbHOCTH, 3HAET TEXHOJIOTHH BO3EIIbIBAHUS
CEJIbCKOXO35ICTBEHHBIX KYJIBTYP B OTKPBITOM M 3a-
KpPBITOM I'DYHTE

W13 orik-4 1-20

YMeeT 0OOCHOBBIBATH NPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTHH B TPOPECCHOHAITBHOMN NESITETbHOCTH

WJ160r1K-4 1-20

Peanusyer coBpeMeHHbIE TEXHOJIOTUU B TNPOQeccHo-

. 1-20
HaJbHOM JAEATENBHOCTH

90tk

5.4.2. OueHkKa 10CTHKEHNSI KOMIETEHIMH B X0/1e TEKYIIero KOHTPOJIs

OIIK-1 — cnocoGeH pemiaTh TUMOBbIE 3a7a4u NMPOQeCCHOHAIBHON AesITeJILHOCTH Ha 0OcC-
HOBEe 3HAHMH OCHOBHBIX 3aKOHOB MAaTeMaTH4YeCKHX, eCTeCTBEHHOHAY4YHbIX H 00Iue-
npodeccuoOHAJBHBIX JUCUMILIMH ¢ NPUMEHeHHeM MH(OPMALMOHHO-KOMMYHHKALM-
OHHBIX TEXHOJIOTHH.

Wnpukatops! noctmkenus: komnerennu OITK-1 Homepa Bonpocos
Kon Conepxanue K 3a4eTy
3HaeT OCHOBHBIE 3aKOHBI MAaTeMAaTHYECKUX, €CTECTBE-
HOHAYYHBIX M OOHENPOPECCHOHATBHBIX AUCIHILINH, 1-40
N lonk-1

H606XOI[I/IMLIX JIA pCIICHUs THUIIOBBIX 3aA4d4 B o0Oma-
CTH arpOHOMUHU

YmMmeer HCIIOJIb3YCT 3HAHHUA OCHOBHBIX 3aKOHOB MaATeC-

I/IZ[2 MATHU4YCCKHUX HW CCTCCTBCHHBIX HAYK JId PCUHICHUA 1-40
OIIK-1 o
CTaHAApTHBIX 3adad HpO(l)CCCI/IOHaJ'IBHOI/I ACATCIIbHO-
CTH

Pemaer TumoBble 3a1a4n NpodecCHOHANBHON JesATelNb-

HOCTH Ha OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB MaTeMa-

W130nk1 1-40
TUYECKUX M €CTECTBEHHBIX HAayK C NMpUMEHEHHEM HH-

(1)OpMaLII/IOHHO-KOMMYHI/IKB.L[I/IOHHBIX TEXHOJIOTUI

OIIK-4 — ciocoGeH peau30BbIBATH COBPEMEHHbIE TEXHOJIOTMH U 000CHOBBIBATH UX NIPUMe-
HEeHHeEe B PO eCcCHOHATILHOU 1eITeJIbHOCTH

Nunukaropsr goctmkenus kommerennnn OITK-4

3HaeT COBPEMEHHbIE TEXHOJOTHHM B MpO(deccCuoHalb-
HOMU JeATENbHOCTH, 3HAET TEXHOJIOTUU BO3JEIbIBAHUS
CeJIbCKOXO35UCTBEHHBIX KYJIbTYP B OTKPBITOM M 3a-
KpPBITOM FPYHTE

W 3omk-4 1-40
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16 YMeeTr 0O0OCHOBBIBATH IPHUMEHEHHE COBPEMEHHBIX 1-40
OlK-4 TEXHOJIOTHH B Mpo(eccruoHanbHON AEATSIBHOCTH
Peanusyer coBpeMeHHBIE TEXHOJIOTHUH B TIpodeccro-
WU190mnk-4 @ 1-40
HaJIBHOU NEATEILHOCTH

6. YueOHO-MeTOAMYeCKOE M HH(OPMAIITUOHHOE 00ecnevyeHne TUCIUIINHBI

6.1. Pekomenayemasi Jqurepatrypa

buGnuorpaduyeckoe onucanue

Tun uspanus

Bun yuebHoi
JUTEPATYpPHI

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

YuebHoe

OcHOBHas

CenbCKOXO03IMCTBEHHAs OMOTEXHOJIOTUSA : YYEOHUK ISt
CTYJICHTOB BY30B, OOYyYarONUXCS MO C.-X., €CTECTBEHHO-
Hay4d. U neJ. CHIHCHUAJIbHOCTAM MW MAruCTepCKUM IIPO-
rpamMmam / B. C. llleBenyxa [u ap.] ; mox pen. B. C. Ille-
Benyxu .— M3a. 2-e, mepepab. u non. — M. : Beicm.
mk., 2003 .

YuebHoe

OcHOBHAas

2. Kyznenos B. B. MonekynspHo-reHeTHYECKHEe U OHO-
XUMHAYECKHE METOJIBI B COBPEMEHHON OMOJIOTHH pacTe-
HUM [DnekTpoHHBIH pecypc] / moxn pen. Ba.B. Ky3neno-
Ba, B.B. Ky3nemnona, I'.A. PomanoBa. — 2-¢ uzn. (3.1.).
— DnekTpoH.TekcToBbie naH. (1 ¢aiin pdf : 498 c.). —
M. : BUHOM. JlaGopaTtopus 3Hauuii, 2015. — (Meto-
I B OMO0JIOTHH). ISBN 978-5-9963-2659
https://www.rfbr.ru/rffi/ru/books/o_1781847#1

MeTtoanueckoe

JlomonHUTENbHAS

Kusimko H.B. OcHOBBI cenbCKOX031iCTBEHHON OMOTEX -
HOJIOTHH: y4e0.1mocoOue Uisi CTYJICHTOB OYHOW M 3a04-
HOW (opM o0OydeHHs HampaBICHHH MOATOTOBKH
110400.62 Arponomus, 110900.62 TexHomorus mpous-
BOJICTBAa W TepepabOTKH CETbCKOXO3IUCTBEHHOW IPO-
OyKOHH [DJIEKTPOHHBIA pecypc] : yueOHOe mocodoue. —
Onektpon.nan. — Yccypuiick | [lpumopckas ['CXA
(ITpumopckas rocyJapcTBEHHAsI CEIbCKOX035HCTBEHHAS
akagemus), 2014. — 111 c. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=70633

MeTtoanueckoe

JlomonHUTEeNbHAS

[MenxkynoB, Cepreii Hukomnaepuu.l'eHeTHueckas nHKe-
Hepus

: yueOHOE TTocoOue I CTYyJICHTOB BY30B, 00yYarONIUX -
ca 1o HampaBieHuto "buomorus" u crenuanbHOCTIM
"buorexnonorusa", "buoxumus", "I'eneruka", "Mukpo-
ouonorus"/ C. H. llenkyHoB : yueOHOe mocobue s
CTYJICHTOB BY30B, OOydYaromUXCs MO HAampaBJICHUIO
"Buoaorus" u coenmanbHocTAM "buorexHosmorusa",
"buoxumus", "T'eneruka", "Muxpodbuonorus" / C. H.
HlenkyHoB .— 3-€ u3A., ucrp. u gon. — HoBOCUOUpCK :
Cu0. ynus. usn-o, 2008 .— 514 c.

MeTtoanueckoe

I[OHOJ'IHI/ITGJ'ILHaSI

ArpapHas HayKa

Ilepnoanueckoe



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 pOCCHIMCKON CENbCKOXO3SICTBEHHON HayKH [epuoamueckoe
8 | HoctuxeHus Hayku U TexHUKU ATIK Ileproanueckoe
buotexHonorusa [OnexTpoHHBIN pecypc] : Teoperuue-
CKUM M HAyYHO-NPAKTUUYECKUHN >XKypHaI.— ODIEKTPOH-
HbII KxypHan .— Mocksa : HULI, 2020 .— 3arunasue c
9 . | Tlepuomuueckoe
TUTYJBHOTO KpaHa .— DJEKTPOHHAs BEPCUS MEeYaTHOU
nyonukanuu .— CBoOoaHBIN nocTyn U3 cetu HTEepHeT
.— TexcroBsriit daiin .— Adobe Acrobat Reader 4.0.
OCHOBBI OMOTEXHOJIOTUU: METOJUYECKUE YKa3aHUs MO
OpraHu3ally CaMOCTOATEIbHON paboThl 00yyYaroIIMXCs
no HanpasyieHuto 35.03.04 "Arponomus" npoduns Ar-
10 | ponomus / BopoHexckuii rocy1apCTBEHHBIH arpapHbIi
yHuBepcurer ; [cocT. . I'. 'oneBa]— Boponex : Bopo-
HEXKCKUW TOCYNApCTBEHHBIM arpapHbIi YHUBEPCHUTET,
2020
11 | Poccuiickasi cenbCKOXO035MCTBEHHAs] HaykKa Ileproanueckoe
12 | Cenexmusi, CECMEHOBOJICTBO M T€HETHKA [Tepuonnueckoe
13 | CenbCKOXO3SIMCTBEHHAS OMOJIOTHS Ieproanueckoe
6.2. Pecypcol ceTu UnTepHeT
6.2.1. DaeKTpOHHBIE OMOJIMOTEYHbIE CHCTEMbI
Ne Haspanue Pasmemenne
1. | OBC «Jlanb» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | ObC «Hauwmonanbublii 1udposoi pecypc «PYKOHT» | http://rucont.ru/
4. | Hayunas snektponHas Oubmuoreka ELIBRARY.RU www.elibrary.ru
5. | HarmmonaneHas snekrponnHas oubnmorexka (HOB) http://H36.pd/
6. | DnexrponHbie HHPOpMarHOHHbBIE pecypchl PI'BHY http://www.cnshb.ru/terminal/
IMHCXBb (TepMuHan y1aJieHHOTO JOCTYIIa)
7. | CnpaBounas mpaBoBasi cuctema Koncynprantllinroc B Untpaceru
8. | CrnpaBounas IIpaBoBas Cucrema Koncynbprantlliroc B UnTtpacerun
(menoBele Oymaru, CrieUaIbHBIA BBITYCK)
9. | DyekTpOHHBIN NeproaAnYecKruil cripaBouHUK «Cucte- | B UHTpacern
ma-I'apanT»
10. | ITosmuTemaTuueckas pedepaTuBHO- B UuTtpacetu
oubnuorpaduyeckas ¥ HaykoMeTpuieckas (OnoImo-
MeTpuueckas) 6a3a manabsix Web of Science komma-
uuu Clarivate Analytics (Scientific) LLC (b1 Web of
Science)
11. | IlonuremaTuueckast pedepaTuBHas U HayKOMETpHUE- B Untpacetn
ckas 0a3a maHHbIX U3aarenscTBa Elsevier Scopus
12. | OPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | Dnextponnas 6ubnmoreka BI'AY http://library.vsau.ru/
MexnayHnapoanast 6a3a naHHbIX Ha caiite LleHTpasb-
15. | HOYM HAYYHOMH CENbCKOXO03SHCTBEHHON OUOIMOTEKH 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. Ilpogeccuonaibubie 6a3bl JAHHBIX M MH(OPMAIMOHHBIE CHCTEMBbI

No HazBanue Anpec noctymna

Enunas mexxBenoMcTBeHHAss MHPOPMAIIIOHHO—

1 https://fedstat.ru/
CTaTU-CTHYECKAst CHCTEMA
ba3za naHHbIX mokasaTeneil MyHUIMOAIbHBIX 00- |http://www.
2 N .
pa3oBaHUii gks.ru/free_doc/new_site/bd_munst/munst.htm
3 |ba3a nanueix ®AOCTAT http://www.fao.org/faostat/ru/
4 | Tlopran OTKPBITHIX JaHHBIX PD https://data.gov.ru/
5 |Tlopran rocy1apCTBEHHBIX YCIIyT https://www.gosuslugi.ru/
5 Enunas nadopmanmonnas cucrema B cdepe 3a- http://zakupki.gov.ru

KYIIOK

7 | Dnexrponusiii cepesuc "Ipo3paunsiii 6usuec" | https://pb.nalog.ru

8 |TAC PO "IIpaBocyaue" https://sudrf.ru/

9 | CupaBounast npaBoBasi cucteMa ["apanar http://www.consultant.ru/

CnpaBounas mpaBoBasi cucrema KoHcynbTanT

10 itoc http://ivo.garant.ru
11 EﬁﬁC%eCCHOHaHLHHe CTIPABOUHBIC cHeTeMBI «Ko- https://Texakcmept.caiit/sistema-kodeks
12 | Pocpeectp: IlyOnuunast kagacTpoBas KapTa https://pkk5.rosreestr.ru/

denepanbHas TocyIapCTBEHHAS CHCTEMa TeppPH-
TOPHAIBHOTO ITAHUPOBAHHUS

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

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

ArpapHas poccuiickas ”HPOPMAIIMOHHAs CUCTe-
Ma.

15 http://www.aris.ru/

HNudopmarnmonnas cucrema 1o cerbCKOX03si-
CTBEHHBIM HayKaM U TE€XHOJIOTHSIM

16 http://agris.fao.org/

6.2.3. CaiiTbl 1 HH(OPMAITHOHHBIE MOPTAJIBI

1. | Bce TOCTH http://vsegost.com/

2. | Poccuiickoe x03s1iicTBO. CelbX03TEXHHKA. http://rushoz.ru/selhoztehnika/

3. | ArpoHoMHYecKH# opTai-caiiT o ceapbckom | http://agronomiy.ru/
xo3siictBe Poccun

4. | ArpoHOMHYeCKH TOpTal «ATPOHOM. http://www.agronom.info/
Nudo»

5. | OpunmansHelil caiit MuHHCTEpPCTBA http://www.mnr.gov.ru
OPUPOHBIX PECYPCOB U 3KOIOTHH PD

6. | Obunmanbusiii caiit enepanbHoii ciyx0b1 | http://www.control.mnr.gov.ru
10 Haa30py B cepe MpUpOIOIOTb30BaHMs

7. | Ba3a naHHBIX 11 cOOpa U MpeACTaBACHUS http://cnshb.ru/aw/russian
HHGPOPMAIIUH TI0 CETbCKOXO03HCTBEHHBIM
YUPEKICHUSAM U HAYYHBIM YUPEKIACHUIM
arpapHoro npogus

8. | Poccuiickuii peruoHanbHEII SKonoruueckuii | http://www.rusrec.ru

eHTp. MaTepuanbl Mo U3MEHEHHIO KJIIMaTa
u 3Heprod3PpheKTUBHOCTH



https://fedstat.ru/
http://www/
http://www.fao.org/faostat/ru/
https://data.gov.ru/
https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
https://sudrf.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
http://www.stroykonsultant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://agronomiy.ru/
http://www.agronom.info/
http://www.mnr.gov.ru/
http://www.control.mnr.gov.ru/
http://cnshb.ru/aw/russian
http://www.rusrec.ru/
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7. MaTepuaJIbHO-TEXHMYECKOE U IPOrpaMMHOe o0ecrieyeHue TUCHUIIMHBI

7.1. Tllomenenns i BeJleHUs 00pPa30BaTeIbHOI0 TMpolecca U 000py10BaHHe

HaumeHoBaHue MOMEIIEHUH I TPOBEICHUS BCEX BHJOB ydeO-
HOHM JEATENBHOCTH, MPEAYCMOTPCHHON yUEOHBIM IIJIAaHOM, B TOM
Yrcie TIOMEIICHUs JUTSI CaMOCTOATENIbHOW paboThl, C yKa3aHHEM
MepPEeYHs] OCHOBHOTO 00OPY/IOBaHUS, YU€OHO-HATJISIHBIX TOCOOHIA
Y UCIIOJIb3yEMOT0 POrPaMMHOTO 00eCTIeUeHHMsI

Anpec(MecTONoNoKeHHE)  MoMe-
LIEHUN JJIs1 TPOBEJEHUS BCEX BU-
JIOB  yueOHOH  JesATEeIhbHOCTH,
MIPEayCMOTPEHHON Y4COHBIM
mwiaHoM( B ciy4yae pealu3aliu
00pa3oBaTenbHON MPOrpaMMbI B
ceTeBoil  (hopMe JIOTOJIHUTEIBHO
yKa3bIBaeTCs HAMMEHOBAHUE Op-
raHu3aluy, ¢ KOTOPOW 3aKIIOYEH
JIOTOBOD)

Y4eOHas ayauTopus Ui MPOBEICHMSI 3aHITUH JICKIIMOHHO-
rO THIIA: KOMIUIEKT y4eOHOI Mebenu, JeMOHCTpaluoHHoe 000-
pylIoBaHWEe M Y4eOHO-HATJISIIHBIE TOCOOHS, MpPE3EHTAIMOHHOE
obopynoBaHUe, UCIOIB3yeMOe MporpaMMHOe obecriedeHue: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Sunexc Bpaysep/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

Jlaboparopusi, yaeOHas ayIuTOpHs I TEKYIIET0 KOHTPOJIS
1 IPOMEKYTOUHOM aTTECTALlMM, TPYIIIOBBIX 3aHATHNA: KOMILIEKT
y4ueOHOW MeOenu, IeMOHCTPAIMOHHOE 000pYI0BaHHE U yUeOHO-
HaTJBSITHBIE TTOCOOMS: pa3aTOYHbBIA MaTepHan JJsl ONpeelIeHUs
BHJIOB M PA3HOBHIHOCTEH MIIEHUIBI, OBCA, SYMEHS, IMTOJBHJIOB
KYKypy3bl, TaOJNHYHBIA MaTepuant, damkd [leTpu, QUiIbTpoBaiIb-
Hasg Oymara, pasJudHbIe COpTa C.-X. KyJBTYp, pa300pHBIC JOCKH,
IImaTeNd, BECHl, JTMHEHKH, CHOIIOBOM MaTepuai UIss arpoOaruu
C.-X. KyIbTYp, MHUKPOCKOIIbI, BECBI, BIaromep, auadanocKo,
CYETYHK CEeMSIH,KOMITBIOTEPHAs TEXHHKA C BO3MOXKHOCTBIO ITOJ-
KmodeHnst K cetd "HMHTepHEeT" M obecniedeHneM IOCTyma B JJIEK-
TPOHHYIO HWH(POPMAHMOHHO-00pa30BaTENBFHYIO CpeAy, JIE€MOH-
CTpaIlMOHHOE 00OPYIOBaHWE W Y4€OHO-HATJISAHBIE TIOCOOMS, ¥C-
nmojib3yemoe mporpamMmuoe obecneuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Sunekc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

YueOHas ayauTopus U TPOBEACHUS TEKYIIETO KOHTPOJIS H
MIPOMEXKYTOYHON aTTeCTAIH, WHAWBHUIY ATbHBIX U TPYIITOBBIX
KOHCYJIBTAIIMA: KOMIUIEKT Y9eOHOH MeOenn, KOMIbIOTepHas
TEXHUKA C BOBMOXHOCTBIO MOJKII0YEHUS K ceTd "HTepHeT" n
obecriedeHNeM JIOCTYTIa B AIEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTeNbHYIO Cpely, AEMOHCTPAIIHOHHOE 000pyIOBaHHE U
y4eOHO-HaTJISAHBIE TTOCOOMS, CIOIE3YeMOe IIPOTpaMMHOe 00ec-
neuenue...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SIunexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[Tomemenvie A XpaHEeHUS W MPOQPIIIAKTHIESCKOTO 00CIy-
KUBaHUA yueOHOTO 00OpYIOBaHUS: MeOENb Al XpaHeHUS U 00-
CIIy’)KMBaHUAA y4eOHOTO 000pYAOBaHUS, CIEIHATU3NPOBAHHOE
000pyAOBaHME AJIsl PEMOHTA KOMIIBIOTEPOB

[lomemenne mist XpaHeHHsT U MPOQUIAKTHUECKOro 00Ciy-
XKHUBaHUSI y4eOHOro 00OpyAOBaHMS: KOMILJIEKT MeOenr, KOMIIbIO-
TEpHasl TEXHUKA C BO3MOXKHOCTBIO MOAKI0OUeHus K cetu "HHTep-

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

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

394087, BopoHexckas 00nacTb,
r. Boponex, yn. Muaypuna, 1

394087, Boponexckas 00macTsb,
r. Boponex, yin. Muuypuna, 1,
a.117,118

394087, Boponexckas 001acTsb,
r. Boponex, yn. Muuypuna, 1,
a.269
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HeT" U 00ecreYeHreM JIOCTyIa B IICKTPOHHYI0 HH()OPMAIIHOHHO-
00pa3oBaTeIbHYI0 Cpely, MCIONb3yeMoe MporpaMMHOE obecre-
geune MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SAunexc Bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, MmeOens mis XxpaHeHus u 00-
CIIy’)KMBaHUS y4eOHOro 00OpYyIOBaHHUS, JEMOHCTPAIMOHHOE 000-
pyJOBaHHUE U Y4eOHO-HATIISIIHBIE TTOCOOUS

[Tomemienre 1 CaMOCTOSTENBHOM pabOTHI: KOMITJIEKT
yueOHOW MeOenu, KOMITBIOTEpHass TEXHU-Ka C BO3MOXKHOCTBIO
nonkiIoueHns Kk cetd "MHTepHer" M obecrneyeHHneM J0CTyna B
3JICKTPOHHYIO HWH(OP-MAIMOHHO-00pa30BaTeIbHYI0 Cpeay, HC-
nojbp3yeMoe mporpamMmuoe obecnedenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIunexc
Bpayszep / Mozilla Firefox / Internet Explorer, ALT Linux,

394087, BopoHexckas 00JacTh,
r. Boponex, yn. Muuypuna, 1,
a.232 a

LibreOffice
7.2. llporpaMmMHoe olecrneyeHue
7.2.1. IlporpammMHoOe obGecneyeHHe 00IIEro Ha3HaYeHHsI
Ne Ha3zpaHue Pazmemenue

1 |Onepauunonnsie cucteMbl MS Windows / Linux IIK B nokanbuoOi cetu BTAY

[MTakersr opucHeix npunoxenuit Office MS Windows

/ OpenOffice IIK B nokanpHO# cetu BI'AY

[Tporpammel 1uist mpocmoTpa ¢aiinos Adobe Reader /

DjVu Reader IIK B nokanpHO# cetu BI'AY

bpaysepsi SAAunexc bpaysep / Mozilla Firefox / Inter-

IIK B moxansHOM cetn BIAY
net Explorer

AnTuBHpycHas nporpamma DrWeb ES [1K B nmokanpHO# cetn B[TAY

IIK B nokanpHO# cetu BI'AY

Mynbrumeaua npourpeiatenb MediaPlayer Classic 1K B nokanpHoOM cet BTAY

[TnaTdopma onaitH-oOydeHus eLearning server I1K B nmokanpHO# cetn BITAY

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

Cuctema komnbroTepHOro tectupoBanus AST Test I1K B nmokanpHO# cetn BITAY

7.2.2. Cnenuajan3upoBaHHOEe NPOrpaMMHoOe obecrnedyeHue

Ne Hassanue Pasmemenne

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

Memncunnﬂnﬂapnme CBA3H

JucnumnuHa, ¢ KOTOpoi He0OXo-
MO COTJIaCOBaHUE

Kadenpa, Ha KoTOpOI MpenomaeTcs
JUCLUILIMHA

[Moamuck 3aBeayroiie-
ro kadeapoit

®dusnonorus 1 OMOXUMHUS pPACTEHUHN

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

boranuka CeJ’IeKL{I/II/I, CEMCHOBOACTBA
1 OMOTEXHOJIOTUH
PaCTeHI/IeBOI[CTBO 3eMJ'IeI[eJ'II/ISI, pacTCHUCBOACTBA

" 3alllMThI paCTeHI/Iﬁ

{




puaoxenne 1

JIuer mepuogmyecKux NMpoBepoK padoueil MporpamMmel
M HH(POPMALUA 0 BHECCHHbIX M3MEHEHUAX

[ToTpe6HOCTH
JI0IDKHOCTHOE JIUIIO, B KOPPEKTUPOBKE
MPOBOJIUBIIICE yKa3aHUueM HNudopmanus o
nposepky: ©.1.0., Hlata COOTBETCTBYIOIINX BHECEHHBIX HM3MEHEHUAX
JIOJIKHOCTD pasznenoB pabouei
pPOrpamMMBI
3aB. kadenpoit ce-
JIEKLIMH, He umeercs.
CeMEHOBOJACTBA U 03.06.2021 AKTyanu3upoBaHa
OMOTEXHOJIOTUH T Ha 2021-2022
Tonesa I'.T. yd.rox
3aB. kadenpoit ce-
JeKIH, He umeercs.
CeMEHOBOXCTBA  H 15.06.2022 AKTyanu3upoBaHa
OUOTEXHOJIOTHH T Ha 2022-2023
Toxesa I'.T. ya.ron
3aB. kadenpoit ce-
JIEKIIUH, 19.05.2023
CEMEHOBOJICTBA H T. He mmeercs.
OUOTEXHOJIOTUH AKTyaIn3upoBana
Tomepa I'.T. Ha 2023-2024
Y4.TOJ
3aB. kadenpoit ce-
JIEKIIMH,
CEMEHOBOJCTBA H He nueercs.
BHOTEX HOIOI I 05.06.2024 AKTyanu3upoBaHa
Tonesa I'.T. T. Ha 2024-2025
Y4.TOJ
3aB. kadenpoii ce-
JIEKIIUH, 10.06.2025
CEMEHOBOJICTBA H T. He mmeercs,

OMOTEXHOJIOTUH
TonesallT.

AKTyaau3upoBaHa
Ha 2025-2026
Y4.TOJI
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