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1. O6umasi XxapaKTepUCTUKA TMCHUIJIMHBI

OcHogbl Ouomexmonocuu — €CTCCTBCHHOHAYy4YHas OuoJioruyeckas JUCHUIIIIMHA O
crocobax CO3JaHus pPas3iMUHbIX BCHICCTB C HMCIIOJb30BAHUCM CCTCCTBCHHBIX OMOJOTrMYSCKUX
KOMIIOHCHTOB, 6y,I[I:>'TO MUKPOOPIraHHU3Mbl, JKHUBOTHBIC MWJIM PACTUTCIBbHBIC KIJICTKH, 3TO
MAaHUITYJIMPOBAHUEC JKUBBIMU KIICTKAMU I HOJYUYCHUS OIPCACICHHBIX PE3YJIbTATOB. Ona
3aHMMAaeT 0co00e MECTO B IOAT'OTOBKE BI)ICOKOKBaHI/I(bI/IHI/IpOBaHHOFO crieguajimcra CEJIbCKOI'O
X03$II>'ICTBa, B TOM 4YHCJIC M B arpomnpoOMBIIIJICHHOM IIPOHU3BOACTBC, IIOTOMY, YTO IIO3BOJIACT
YUYCHBIM CO371aBaTb O6p33HBI KYJBbTYPHBIX paCTeHHﬁ, KOTOPELIC CITOCOOHBI IIPOTUBOCTOATDH
OOJIC3HSM U BpCAUTCIIAIM, C BBICOKMM YPOBHCM ypO)KaI\/JIHOCTI/I BHC 3aBHCHMOCTH OT
KIIMMaTH4YCCKHX YCHOBHﬁ.

1.1. Heab nucuunJIMHBI

IJens — 03HaKOMUTH OOYYAIOIIUXCS C OCHOBHBIMH HAIpPABICHHUSIMU COBPEMEHHOH OHO-
TEXHOJIOTMM U OCHOBAMU N€HETHUUYECKON MHKEHEPUH, HOBEUIIUMH JOCTHKECHUSIMH U TIEPCIIEKTH-
BaMH €€ MCIOJb30BAHUS ISl OBBIIIEHUS 3(PPEKTUBHOCTH CEIIbCKOXO3HCTBEHHOTO MPOU3BO/I-
CTBa, CPOPMUPOBATH MPEJICTABICHHS IO MOJEKYISIPHONW OMOJIOTHH, TEHETUYECKON U KIETOUHOU
MHXEHEPUHU, MUKPOKJIOHAJIbHOMY Pa3MHOXEHHUIO PACTEHUH.

1.2. 3agauy IMCHMILIMHEI

3aoauu oucyunaunet — HopMUpOBaHHE 3HAHUHI MO OCHOBAM I'€HETHYECKOW M KIIETOU-
HOW MH)XEHEpUU pacTeHUM, GUTOTOPMOHAILHOM PETyNALUU MPOIYKIIMOHHOTO MpoIecca y pac-
TEHUM, 00yUeHHUE MPAKTUIECKOMY HCIOJIb30BAHUIO METOJ0B OMOTEXHOJIOTHH, MHUKPOKIOHATb-
HOTO Pa3MHOXXEHUS U TIOTy4eHUs1 0€3BUPYCHOTO MaTepHana.

1.3. IIpeameT AUCHUIIMHBI
Hcnonb30BaHue )XKUBBIX CUCTEM M WX KOMIIOHEHTOB JJIsi CO3/IaHUS U MPOU3BOJICTBA pac-
TEHUH C HOBBIMH MTPU3HAKAMHU.

1.4 MecTo TMCHMILIMHBI B 00pa30BaTeJbHOI NporpaMmme

Huctunnuua BkimodeHa B mnepeueHb GI'OC BO (ypoBens OakanaBpuata), B Onok |
«Juctunmmuney, B pasgen bl. O — ocHoBHble aucuumiauHbl. Jucrumimaa «OCHOBBI
OMOTEXHOJIOTHU» CIIOCOOCTBYET (POopMUPOBaHUIO NMPOGECCHOHATHHBIX 3HAHHMHM, HEOOXOIUMBIX
Uist  OakanaBpoB, OOYYarOIIMXCS MO HampaBlieHUio noArotoBku 35.03.04 — Arponomws,
po(HITh TOATOTOBKH «I[ €HETHKA U CEJIEKITUS CeITbCKOXO3SIMCTBEHHBIX KYJIBTYP)»

1.5. B3aumocBsi3b ¢ APYTUMU AUCHUILIMHAMH

JUig u3ydeHusl JaHHOM NHUCUUIUIMHBI HEOOXOOUMBI CJENyIOIINe 3HaHUS, YMEHUs u
HaBBIKH, (POPMHUpYEMbIE PEALIECTBYIOMIUMU AUCIUTTHHAMU:

1) boranuka 3HaHusA: MOP(OIOTHIO BEreTaTUBHBIX U T€HEPATUBHBIX OPTaHOB PAaCTEHUM;
3aBUCUMOCTb  CTPOCHMSI M  JKU3HEIEATENBHOCTHM PACTEHHM OT pas3M4HbIX  YCJIOBUM
MIPOU3pACTaHMsl; OCOOCHHOCTH Pa3MHOXEHMsSI IIBETKOBBIX DPACTEHUH; OCOOEHHOCTH pocTa u
pa3BUTHsI PAaCTEHUII B OHTOTEHE3€; OCHOBHBIE OTJIENbI, KIJIACChl, CEMEWCTBA, POJAbl U BHJbI
JUKOPACTYIIUX M KYJIbTYPHBIX PACTEHM; YMEHHUS: MPOBECTH MOP(OJIOTHYECKOE OINHMCAHUE
pacTeHUi JUIsl ONIPEAEIIEHUS UX POAOB U BUJIOB; HaBBIKW: METOJAMKON ONPEJEIICHNs paCTEHUH 11O
OTIpEIeNIUTENI0; HaBbIKAMHM TMPOCTEUIINX HAOMIOACHUNA 3a pPOCTOM, pPa3BUTHEM, LIBETEHUEM,
OIBUIEHUEM U Pa3MHOKEHUEM PACTEHUM.
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2) OOmas reHeTHKa 3HAHHS: OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH, B
YACTHOCTM TE€HETUKM U CeJIEKLMH, W MaTeMaTHYecKui anmapaT B IHpodeccHOHANbHOM
JIeATEIIbHOCTH; 3aKOHBI HACJIECIOBAHMS, MOJEKYJISPHbIE OCHOBBI HACIEICTBEHHOCTH, OCHOBHBIE
TUIIBI 1 MEXAaHU3Mbl M3MEHYMBOCTH OPraHMW3MOB; YMEHMs: MCIIOJIb30BaTb OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHbIX TUCHMIUIMH W MaTeMaTHYeCKUH ammapar B HpoQecCHOHaTbHON
JEATEIIBHOCTH, NPUMEHATh METOJBl TEOPETUYECKOTO M JKCIEPUMEHTAIBHOIO HCCIECIOBaHUS;
IIPOBOAMTD 3JIEMEHTAPHBIN TMOPHUI0JIOTMUECKUN aHAIN3, UCII0JIb30BaTh 3HAHUSI OCHOB I€HETUKHU
B IPaKTUYECKOM paboTe; HABBIKM: METOAAMHU TEOPETHYECKOr0 U SKCIEPUMEHTAIbHOIO
UCCIIEIOBAHMSI; METOJUKON pabdoThl CO CBETOBBIM MMKPOCKOIIOM, METOJMKOW aHanusa
pE3yJIbTaTOB FT€HETUYECKHUX KCIIEPUMEHTOB.

3) Ousuonoruss U OMOXUMHS pPACTEHHH 3HAHUSA: MOP(OIOTUYECKHE NPUIHAKH C.-X.
KyJbTYp, IIOKa3aTeNM KauecTBa JUKOPACTYIIMX PAaCTeHUMM M C/X NPOLYKLUUH; METOJUKY
71a00paTOPHOrO aHaiaM3a 00pas3lOB IOYB, PACTEHUN M MPOAYKLIMH PACTEHUEBOJCTBA; YMEHUS:
OLIEHUBATh (PU3HOJIOTUUECKOE COCTOSIHME C.-X. KYJBTYp, aJaNTalUOHHBI MOTEHIHMAT W
ornpenenarh (hakTopbl YIyUIIEHUsS POCTa, Pa3BUTHS U KayecTBa MPOAYKLUU; IPUMEHSITH METO/bI
7a00paTOPHOro aHajaM3a OOpa3LOB MOYB, PACTEHHH M IMPOAYKLUH PACTEHUEBOJCTBA; HABBIKM:
OCHOBHBIMH (PH3HOJIOTUIECKUMH METO/IaMH OLIEHKH Pa3BUTHUS M (POPMUPOBAHUS TPOTYKTUBHOCTH
C.-X. KyJIbTYp; CIIOCOOHOCTBIO K JIAOOPATOPHOMY aHaIM3y 00pa3LoB [IOYB, PACTCHUI U MPOAYKIMU

PaCTCHUCBOACTBA.

[TepedyeHp mociaeayOIUX AMCUMIIMH, NPAKTHK, [UIS KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHMSI U HaBBIKH, (pOpMHUpyEMble JAHHOM AUCLMUIIMHON: TUCIUILIMHA SBIISETCS 3aBeplIatoIlen
CTYHNEHbIO OOY4YEeHHs IIOCI€ OCBOCHUS OCHOBHBIX TEOPETHUECKUX JUCHUIUIMH U

I'ocynapctBenHas urorosas arrecrauus (I'MA);

2. Ilmanupyemble pe3yabTaThl 00y4eHUsI MO JUCHHUIJIHMHE

3HaeT OCHOBHBIE 3aKOHBI MaTeMaTHye-
CKHX, €CTECTBEHOHAYUHBIX U OOIIENpo-
(dbeccuoHaNBHBIX JUCHUIUIMH, HEO00XO-
JUMBIX ISl PEIICHHs] TUIIOBBIX 3a]a4 B
00Jy1acTH arpOHOMUU

YMeeT HCMonb3yeT 3HAHHS OCHOBHBIX
3aKOHOB MAaTEMAaTHUYCCKUX N €CTCCTBCH-
HBIX HayK JUIsl PEIICHUs CTaHIAPTHBIX
3amady  Tpo(ecCHOHANBHON ACSITENBHO-
CTH

Pemaer tumoBele 3amaum mpodeccuo-
HATBHON JIESATEIHHOCTH HAa OCHOBE 3Ha-
HUH OCHOBHBIX 3aKOHOB MaTeMaTH4e-
CKHUX M €CTECTBEHHBIX HAayK C MpHUMEHe-
HHUEM nH(pOpPMaIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

3
U 1onk-1
Cnioco0eH pemiath TUIIOBBIC
3a7aud  TTpodeccHoHATbHON
NESTENIbHOCTH Ha OCHOBE
3HAaHU OCHOBHBIX 3aKOHOB v
OIlK-1 | MATEMATHYECKUX U ecTe- M 20mca
CTBEHHBIX HayK C MPUMCHE-
HUEM uH(POPMAIMOHHO-
KOM-MYHUKAIIHOHHBIX ~ TEX-
HOJIOTHU
H
N 30mnk-1
Cnioco0eH peaTn30BbIBAThH
COBpPEMEHHbBIE TEXHOJOTUH U 3
OIIK-4 | 000CHOBBIBATh UX MPUMeE-
HEHHe B MpodeCcCHOHATHHOM U3onk-4
JESITEIIbHOCTH

3HaeT COBpPEMEHHBbIE TEXHOJOTHH B
npodeccuoHanbHOM NesTebHOCTH, 3Ha-
€T TCXHOJIOTHH BO3ACJIBIBAHUA CCIILCKO-
XO3AHCTBEHHBIX KYJIbTYp B OTKPBITOM H
3aKpBITOM I'PYHTE
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v YMeer 000CHOBBIBATH MPUMEHEHUE CO-
BPEMCHHBIX TEXHOJIOTUH B MPOQECCHO-
WU/160rk-4 N
HaAJIbHOU OCATCIBbHOCTHU
H Peanu3syer coBpeMEHHBIC TEXHOJIOTHH B
N19omk-4 npodecCHOHABEHOM IeATEIIBHOCTH

Tun 3aJa4 HpO(l)eCCPIOHaJII)HOI;'I JACATCIIBHOCTH — HpOI/IBBOI[CTBeHHO'TGXHOJ’IOFI/ILIGCKI/Iﬁ

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

Brui0epure gpopmy
IMoka3arenu 0byuenne Ha ucre Bcero
pacuer
7
OOmast TpyA0EMKOCTS, 3.€./9 4144 4 /144
OO6m1ast KoHTaKTHas paboTa, 4 50,75 50,75
O6mas camocTosiTeIbHas padboTa, u 93,25 93,25
KonTakTHas paboTa npu NpoBEAEHUH Y4E€OHBIX 3aHATH, 49,75 49,75
B T.4. (4)
JIEKITUHA 24 24,00
nabopaToOpHBIE-BCETO 24 24,00
WHUBUAYAIbHBIE KOHCYIBTAIMU MIPH BBITTOIHEHUT
. 1,75 1,75
KypcoBO#l pabOThI
CaMOVCTOSITeJ'ILHaH paboTa mpu npoBeeHnH y4eOHBIX 3a- 56,85 56,85
HATUH, 9
KonTaktHas pabota mpu NpoBENEHUU IPOMEKYTOUHOU
1,00 1,00
aTTecTaluu o0yJyaroumxcs, B T.4. (1)
TPYIIIOBbIE KOHCYJIbTALUU 0,50 0,50
KypcoBas paboTa 0,25 0,25
SK3aM€eH 0,25 0,25
CamocrosTenbHas paboTa Mpu MPOMEKYTOUHOM aTTecTa- 36,40 36,40
1IUH, B T.4. (4)
BBITIOJTHEHUE KYPCOBOH pabOThHI 18,65 18,65
MOJTOTOBKA K DK3aMEHY 17,75 17,75

dopma TPOMEKYTOUHOU ATTECTALUN

3allKUTa KypCOBOMI
paboThI, IK3aMeH

3aIuTa Kypco-
BOI1 paboTHI,
9K3aMeH

3.2. 3aounas popma o0ydyeHHs

He npenycmotpeno

4. Copep:xaHue IUCHUNINHBI

Pa3znen 1. OcHoBHBbIE HAIPABJIEHUS M 331a4M COBPeMeHHOi OuoTexHomornu. OcHo-

BbI MOJIEKYJISIPHO OHO/10THH.
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Iloopazoen 1.1. Beeoenue. BUOTEXHONOTHS KaK HayKa U OTpaciib Mpou3BoacTBa. OCHOB-
Hbl€ HaIpaBJICHUS U 337]a4ll COBPEMEHHON OMOTeXHOJI0ruu. MosneKysipHas OMOJIOTUs U T'eHeTH-
Ka - pyHAaMeHTalbHasi OCHOBA OMOTEXHOJOTHH. | eHeTn4ecKas 1 KJIeTO4Hasi MHKEHEPHs - LIeH-
TpaJbHOE AP0 COBPEMEHHOM OnoTexHosoruu. Ilpumenenne MeTo10B GMOTEXHOJIOTUH B CEJIeK-
LIMY, CEMEHOBOJICTBE U TEXHOJIOTUSAX BO3JIEJIBIBAHUS CEJIbCKOXO3SIMCTBEHHBIX KyJabTyp. CoBpe-
MEHHas OMOTEXHOJIOIUs M OMOMETO/bI B 3aIUTE PACTEHUI OT aOMOTHYECKUX U OMOTHYECKHX
(aKTOpPOB BHEUIHETO BO3JCHCTBUA. Y THIHM3AIMS CEIbCKOXO3SHCTBEHHBIX OTXOJIOB C MIOMOUIBIO
METO0B OMOTEeXHOJOrMU. buorexHonorus u Ouosnepreruka. IlpuopuTteTHple HampaBieHUs U
MHUPOBOW YPOBEHb OMOTEXHOJIOTUH KaK HAyKH M OTPACIId MIPOU3BOACTBA. MUpoOBas ceTh OMoTex-
HOJIOTMUYECKUX LIEHTPOB, HAYYHBIX yupexaeHui Poccun B obmactu OGMOTEXHOJIOIMU. 3aKOHOa-
TEJILCTBO U OM00€30MacHOCTh B 00J1aCTH OMOMH)KEHEPUU M OMOTEXHOJIOTHH.

Tloopasoen 1.2. Ocnosvbi MOnEKYIAPHOU OUOTOCUU.

MonexymsipHasi OMOJIOTHSI M TeHEeTHKa — (yHJaMEHTAIbHAsi OCHOBAa OMOTEXHOJIOTHH.
HyknenHoBble KUCIOTHI. McTOpust OTKPBITUS CTPYKTYPhl U YHKIHMNA HYKJIEHHOBBIX KUCIIOT, J10-
kazarenbcTBa renernaeckoit pynkuuu J{HK. Cocras, cTpykTypa, cBoWicTBa U (DYHKIIMH HYKJICH-
HOBBIX KHMCJIOT. XMMHMUYECKHH COCTaB HYKJIEHMHOBBIX KUCIOT. [lypnHOBBIE M NUPUMHIMHOBBIE
a30THCTbIE OCHOBAaHUS. TayToMepHs a30TUCTBIX OCHOBAHUN. YTJIEBOJHbBIE KOMIOHEHTHI: prb03a
u ne3oxkcupudosa. Hykneozuasl u Hykneotuasl. [Ipasuno Yapradda. CTpykTypHas opraHusa-
nus PHK: oOue npuHuunel nepBUYHON, BTOPUYHOW U TPETHUUHOM CTPYKTYphl. TUIBI CBs3EH,
CTaOUIU3UPYIOLUX YPOBHU CTpyKTypHOU opranuzauuu PHK. "Mup PHK", rumoresza o pomnu
PHK B npoucxoxnennu xu3Hu. ['mnoresa o npoucxoxaennn xu3zHu depe3 PHK. ®usuxo-
xumuueckue cporicrea PH

Crpykrypnas opranuzauus /IHK: nepBuuHas, BropuuHas u TpeTudHas cTpykTypbl. Ce-
kBenupoBanue JIHK: meron Makcama-I'unbepra u meron Cenrepa. Bropuunas cTpykTypa
JHK. JIoiinas cnupans JHK, mpunuun kommiementapHoctu. Kondopmanuonsbsie (Gpopmbl
JHK. Tpumnekcsl. [Manuaapomsl. Ceepxcrnimpanuzanus JJHK u e€ Ouonornuyeckoe 3HaueHue.
Tonouzomepassl u Tononzomepsl JJHK. Tumnbl Tononsomepas. Tumsl cBs3eil, CTaOMIN3UPYIOMNX
ypoBHM CcTpyKTypHOU opranuzauuu JJHK. ®uzuko-xumuueckue cpoiictsa JIHK: nenartypanus,
peHarypaius, BS3KOCTh, norjoiienue B Y@, peakuuoHHocnocoOHocTh. Jlokanuzamus [JHK B
KJIETKaX MPOKApHOT U DYKApUOT. Y HUKAJIBHBIE, YMEPEHHO MOBTOPSIOLIUECS U YACTO MOBTOPSIO-
muecs nocinenosarenbHocTd. Cynepenupanuzanug IHK u e€ Ouonornueckoe 3nauenue. Oc-
HoBHbIe Buabl PHK, nx ¢ynkunum u nokamuzanus B kietke. Ctpyktypa nHpopmanmonnoit PHK
(matpuunoit PHK), tpancnopthoit PHK, pubGocomurix PHK. Mansie sinepusie PHK, mainbie
PHK, ux ¢pynkuuu. Pu6o3umsi.

Perumkanus. Jloka3aTenbCTBO IMOJTYKOHCEPBATHUBHOIO MEXaHM3Ma permmkanuu. dep-
MeHThI 1 Oenku permkanuu. JJHK-noaumepasst npokapuot u sykapuot. JJHK-nuraser. benku,
pacruietarorue aBoiHy0 cnmpans: [JHK-tomonzomepassl, JIHK-xenukazer, SSB-6enku. [Tpun-
LIMIIBl U IpaBUJIA peIuIMKanuu. Pennukon. PennmkaTuBHas BUIIKa.

OcoOennoctu perummkanuu JJHK y sykapuot: cTpyKTypHBIE KOMIIOHEHTHI, TEJIIOMEpHI,
TesiomMepasa, HykjaeocoMbl. Perymsuus pernkanuu JJHK. Myranuu, myrarene3. Knaccuguka-
nuu mytanuid. Mexaamsmel penapanuu [IHK: oOpamenue moBpexaeHus, SKCIIE3NOHHAs perna-
panus (penapauus ITUMEpoB, penapanus aenypunusupoBanHoi [IHK, pemaparnus xumuuecku
MOJU(HUIIMPOBAHHBIX a30THUCTHIX OCHOBAHUH), peKOMOUHAIMOHHAas penapauus. SOS-penapariusi.

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

[lenTpanpHas qorMa MOJIEKYIsIpHON Onosoruu. ['eneTnueckuii ko7 OCHOBHBIE CBOMCTBA
reHeTH4ecKoro kojaa. OcoOeHHOCTH KOA0BOro cioBaps. CuHTe3 Oenka (TpaHCIALUS), UCTOPHS
U3y4EHHs] MOJIEKYJISIPHBIX MEXaHU3MOB. PrOOCOMBI. AKTHMBaIUs, pEKOTHULIMS aMMHOKHUCIOT U
cunte3 amuHoaumin-TPHK. B3zaumonelictBue kooHa 1 aHTUKOAOHA.

Pa3zgea 2. OCHOBBI reHEeTHYECKOI MHKEHEePUH

IHloopa3zoen 2.1. Cywnocmo u 3a0auu cOBPEMEHHOU 2eHeMU4ecKol (2eHHOU U 2eHOMHOIL)
undrcenepuu. MornekynspHass OUOJOTMsI M TEHETMKAa — OCHOBbI I€HETHYECKOH HWHIKEHEpHUH.
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[TpyHIMIIBI U METO/BI FeHETHYECKON MHKeHepuH. CyIHOCTh U 3a/ladyll COBPEMEHHOW I'eHeTnye-
CKOM (TeHHOW M T€HOMHOW) WH)KeHepuHu. Bujbsl 1 ocoOeHHOCTH BeKTOpPOB. COBpEMEHHBIE METO-
JIbl TIEPEHOCAa TeHeTHYeCKOW MHGOpMAIMM - TUIA3MUAHBIA, OATMCTUYEeCKUH, (AaroBeId U IIp.
®epMeHThI TEHHOW UH)KEHEPUH.

[Mpuniuns! knonuposanus ¢pparmentoB IHK. Coenunenne gpparmentos JJHK ¢ "rymbl-
Mu" 1 "nunkumMu" koHamu. KOHBEKTOpHBIM METOJ M HMCIIOJIb30BaHUE aJantepoB. Jlokannzo-
BaHHBIN MyTareHe3. COBpeMeHHBIE CIIOCOOBI EPEHOCa MHAWBUYAIbHBIX T€HOB WMJIM TPYIII Te-
HOB B pELUIUCHTHBIC KICTKU. CIenuaabHble METObI MOy4eHUs] 0aHKOB (OMOJIMOTEK) TEHOB.
banku k-JAHK. Wpentudukanms peKOMOMHAHTHBIX KIOHOB. VMCHOJb30BaHME CHHTETHYECKUX
OJINTOHYKJIEOTUIOB.

[Tpobnemsl 3kcipeccun TpaHCHOPMUPOBAHHBIX T€HOB. DKCIIPECCUST MTPOKAPHUOTHUECKUX
U dyKapHOTHYeCKHX TreHOB. COBpeMEHHbIE CIIOCOOBI MOBBIIIEHUS SKCITPECCUN TE€HOB B PACTCHHU-
ax. CoBpeMeHHbIE HallpaBJIeHUs U MPOOJIEMbl TEHHO-MH)KEHEPHON OMOTEXHOJIOTHH.

Iloopasoden 2.2. Cogpementble HanpasieHus u npoodiemvl 2eHHO-UHICEHEPHOL OUOMEXHO-
noeuu. 'eHeTnyeckass MHKEHEPUsI B PACTEHUEBOJACTBE. TPaHCI€HO3 - MOJIY4EHHE I'€HETUYECKU
TpaHcPOPMHUPOBAHHBIX (MOAUGPUIIUPOBAHHBIX) PACTEHUH, €T0 CYIIIHOCTh U COBPEMEHHBIE TEXHO-
noruu. [Ipodaembl co3ganusi BEKTOPOB JIJIsl TEHETUUYECKON MHXKEHEPUU pacTeHUl. ArpobdakTrepun
KaK MEePeHOCYMKH T'€HOB B T€HOM JBYIOJbHBIX pacTeHuil. Co3/aHne BEKTOPOB HAa OCHOBE Ti-'d
Ri-rutazmMua. Metoipl IpsIMOTo MepeHoca TeHOB B pacTUTENbHbIC KiieTKU. Co3/anue ruOpuIHbIX
MOJIEKYJI, 00eCIeYrBaIOLINX SKCIIPECCHIO TEHOB B pacTUTENbHOM KieTke. [Ipobiema perenepa-
IIUM pacTeHUil u3 TpaHCHOPMUPOBAHHBIX KIETOK. BUPYCHI pacTeHHMI KaK MOTCHIIMAIBLHBIC BEK-
topbl. Co3/laHrne BEKTOPOB Ha OCHOBE MUTOXOHApHabHOU U xjoporiactHo [IHK. CoBpemen-
HbIE TEOPETUYECKHE MOAXO0/IbI K CO3/IaHUIO0 BEKTOPOB ISl OAHOOJbHBIX PACTEHUH.

Penoprepublie rensl. HoBble TUIIBI penopTEpHBIX T€HOB. Vcnonb30BaHuEe reHOB yCTOWYH-
BOCTH K TepOuimaaM B kadectBe penopTepHbIXx reHoB (ALS, BAR u np). Co3nanne HOBBIX BEk-
TOPHBIX KacceT.

Coznianue BEKTOPOB Ha OCHOBE MOOMJIBHBIX 3JIEMEHTOB pacTeHui. JIMHuM "10BYIIKY SH-
xaHcepoB" - crnoco0 uaeHTH(UKanuu HOBBIX I'eHOB. [Ipobnema maeHTUPHUKAIMM TKaHECIHeIu-
¢uyeckux reHoB.CoBpeMEHHbIE JOCTHKEHUS B 00JIACTU T€HETUYECKOW MHYKEHEPUU MPH CcO3/a-
HUM NPUHIUIHAIBHO HOBBIX ()OPM CEeIbCKOXO3HCTBEHHBIX PACTEHUH, YCTOMUUBBIX K OMOTHYE-
CKHUM (HaceKOMbIM, I'pubam, OakTepHsiM, BUpycaM) U a0MOTHYECKUM (akTopam, K repOuIuaaM u
MHCEKTHLIUIAM, PACTEHUH C yIy4YIIEHHBIM aMUHOKHCIOTHBIM COCTaBOM 3aIllacHbIX OEJIKOB.

MornekynsipHO-TeHETHUYECKOe MapKUPOBAaHNE NTPU3HAKOB U CBOMCTB OMOJIOTMYECKUX 00b-
ekToB. COBpEMEHHOE MOHATHE O MOJEKYISIPHO-TEHETUYECKOM MapKepe. THIbl MeHEeTHYEeCKHX
MapKepoB: OEIKOBBIE U MOJIEKYJISIPHBIE MapKEpPHI.

CuHTe3 IIeHHBIX OEJIKOB Ha OCHOBE CO3JaHUS KJIIETOK-CYNEpPIpPOAYLEHTOB MHKpPO-
opranu3MoB. HanpaBineHHbIN MyTareHe3 ¢ UCIOJIb30BaHUEM aJPECOBAHHBIX OJUTOHYKJIEOTH/IOB.
[TosryueHune KIeTOK-CynepnpoAyLEHTOB U3 TKaHEH pacTUTENIBHOIO MPOUCX0XKAeHus. Mcnpasie-
HUE TeHETUYEeCKUX J1e()eKTOB U CO3JaHHE HOBBIX XO3SHCTBEHHO-IIEHHBIX MPU3HAKOB y PACTCHU.
OCHOBHBIE HEpEUICHHBIE MPOOJIEMBl MOTYyYeHHUs TPAHCTCHHBIX PACTEHUHM M MYTHU UX Mpeojoe-
HUSL.

[Tonmumopdusm 1 U30PEepMEHTOB U €ro HCIOIb30BaHHE B T€HETUKE, CEJNEKIIMH U CHUCTE-
MaTHKe pacTeHHi. 3armacHble OelKu Kak reHeThyeckue Mapkepsl. [Ipupoaa momumopdusma 3a-
nacHbIX OenkoB. M uX ucnonb30BaHKue B CEIEKIUU PACTEHUN ISl MACHTU(PUKALMU T€HOTUIIOB U
coproB pactenuil. /JHK MapkupoBanne renoma pactenuil. Lluronornueckue MeToasl MapKUpoBa-
Hus (FISH, GISH u 1p) u ux ucnosip3oBaHWe TPU aHATU3€ TEHOMOB U B CEIIEKIIUU PACTCHHIA.
Merton nonumepasHoii nenHoi peakiuu ([ILP) mist ammnudukanum 1 aHanM3a OTAETbHBIX Te-
HOB. CocTaBiieHUE TN'eHETHYECKMX KapT ¢ ucnojib3oBanueM [IJ[PD-mapkepoB. MapkupoBanue
pactutenbHoro renoma merogom 1P ¢ ncnonszoBanuem ciaydaitHoro npaiimepa (RAPD). Hc-
nosnb3oBanne RAPD-MapkepoB 111 TOCTpOEHUSI T€HETHYECKUX KapT W MapKHUPOBAaHUS TCHOB,
JETEPMUHUPYIOIIMUX XO35MCTBEHHO-LIEHHBIE MPU3HAaKU pacTeHui. lIlacnoprusanus BUIOB, COp-
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TOB U THOPHIOB CEITBCKOXO35IMCTBEHHBIX pacTeHnit. Co3nanne OMOYUIIOB U TIEPCIIEKTUBBI UX UC-
MIOJIb30BaHUS.

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

Pazgean 3. MUKpOKJIOHAJIbHOE PAa3MHOKEHHE U 03I0POBJIEHHE PACTEHH I

Iloopaszoden 3.1.0cobennocmu MUKpOKIOHAILHO20 PAZMHONCCHUSL

MuKpoKIOHaNbHOE Pa3MHOXKEHHE, KAK PA3HOBUAHOCTh BETETATUBHOIO PA3MHOXKEHHS pac-
teHuid. [IpenmyIecTBa MHUKpPOKJIOHAIBHOTO Pa3MHOMKEHHMS, KiacCH(UKAIMs METOJO0B €ro pas-
MHOKEHUS, A3Tambl pa3MHOKEHUS. TeXHUKA KyJIbTUBUPOBAHUS PACTUTENBHBIX TKAHEW HA Pa3HbIX
ATanax MHUKPOKJIOHAIBFHOTO pasMHOXKEHHs. HeTpaauinoHHbIe MOAXOIB! K aJanTaud ITpoOrpoy-
HBIX PACTEHUN K MIOYBEHHBIM YCIOBUSM. BiMsHue reHeTHuecKux, (pu3nonorndyeckux, ropMoHab-
HBIX U (U3MYECKUX (PAKTOPOB HAa MHUKPOpPa3MHOXKEHHE pacTeHui. PeroBeHMIM3alus pacTeHHA:
MUKPOINPUBUBKA, BO3ACICTBHE IUTOKMHUHAMH, MUKpOYepeHKOBaHuE. O310pOBIEHHE OCATOYHO-
ro Marepuasa OT BUPYCOB: U30JIMPOBAHHbIE MEPUCTEMBI, TEPMOTEPAIINSI, XEMUOTEPATIHSL.

Iloopasoden 3.2. Texnonoeus nonyuenus 6e36UpycHO20 NOCAOOYHO20 Mamepuala

Co3nanue pacTeHHH YCTOMUMBBIX K BUPYCaM | JIpYTHe JOCTIKEHUS B OE3BUPYCHOM pac-
TeHueBojAcTBe MHUpa U Poccuu. BriusHue reHeTudeckux, GU3NOIOTUYECKUX, TOPMOHAIBHBIX U
¢u3nueckux (HakTOpoB HA MUKPOPA3MHOKEHHE pacTeHUil. PeloBeHnnm3anus pacTeHnuii: MUKpO-
MIPUBUBKA, BO3JCHCTBUE IUTOKMHWHAMU, MUKpOUEepeHKOBaHHE. O340pOBJIEHHUE IOCATOUYHOIO
MaTepuaia OT BUPYCOB: U30JUPOBAHHbBIE MEPUCTEMBI, TEPMOTEPATIHS, XEMUOTEPAIIHSL.

TexHonorus nosydeHus 6€3BUPYCHOTO MOCAA0YHOI0 MaTepuasa Ha mpumepe kaproderns,
3eMJISHUKH U JpYruX KyjiabTyp. OCOOEHHOCTH KIOHAJIBHOTO MHUKPOPAa3MHOMEHHSI OBOLIHBIX,
IJI0JI0BO-SITOJHBIX, IBETOUYHBIX, JIEKAPCTBEHHBIX, APEBECHBIX JUCTBEHHBIX U XBOWHBIX PACTEHUN.
Co3nanue pacTeHU YCTOWYMBBIX K BUPYCaM U JIPYTHe JOCTIDKEHHS B O€3BKPYCHOM pacTeHHE-
BoACcTBE Mupa U Poccuu. TexHHKa KyJIbTUBUPOBAHUS PACTUTENIbHBIX TKAHEH Ha pa3HbIX 3Tamnax
MUKPOKJIOHAJIIBHOTO pa3MHOKeHUs. HeTpaaunuoHHble MOAXOABI K aJanTalid MpOOHPOYHBIX
pacTeHUH K IOYBEHHBIM YCIOBHSIM.

4.2. PacnipeesieHue KOHTAKTHONH U CaMOCTOATEIbHOI padoThl NPU NOATOTOBKE
K 3aHATHAM 110 NOApa3eIaM

4.2.1. Ognas popma 00yueHUs

Paznenbl, noapasiens! TUCHMILIMHBL Konraxriaz pabora CP
’ nekmmu | JI3 | 113
Pazgen 1. OcHOBHBIC HATIPABJICHHS U 321a4M COBPEMEHHOM 6 18 i 18
O0norexHosoruu. OCHOBbI MOJIEKY/ISIPHOM OHOJIOTHH.
Iloopaszoen 1.1. Beeoenue. 2 - - 10
Iloopazoen 1.2. Ocrosbl MOAEKYAAPHOU OUOTOUU. 4 18 | - 8
Paznen 2. OcHOBBI FreHeTHYECKO HHIKEHEPHH. 6 - - 30
Iloopaszoden 2.1. Cywnocms u 3a0a4u co8peMenHHOl 2eHemuyecKol 3 i i 10
(2eHHOU U 2eHOMHOLL) UHICEHEPUL.
Iloopazoen 2.2. Coepemennvie HanpasieHus u npooiemvl 2eHHO- 3 i i 20
UHOICEHEePHOU OUOMEXHOTIO2UU.
Pa3znen 3; MHuKpPOKJI0HATBHOE PA3MHOKEHHE H 0310POBJICHHE 6 20 ) 305
PaCTeHHIA. '
Iloopa3zoen 3.1. Ocobennocmu MUKPOKIOHAILHO20 PAZMHONCEHUS. 3 10 | - 17
Iloopa3zoen 3.2. Texnonoeus nonyuenust 6e36UpycHoO20 NOCAOOYHO- 3 10| - 135
20 mamepuania. '
Bcero 18 38 - 78,5
4.2.2. 3aounas popma oOydeHHS
Paznenbl, noapasaens! JUCHMILIMHbL KonraxTsas padora CP
’ nexpu | JI3 | 113
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Pazneus 1. OcHOBHBIE HATIPABJICHHUS U 32/1a4M COBPEMEHHOM 5 6 i o7
0M0TeXHO0J0THH. OCHOBBI MOJIEKYJISAPHOI OHOJIOTHH.

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

Iloopasoen 2.2. Cospemennvie Hanpagienus u npoodiemvl 2eHHO- 1 i i 20
UHIICEHEePHOU OUOMEXHONIOU.

Paznen 3:' MuKpOKJIOHAILHOE PA3MHOKEHHE U 03/I0POBJICHHE 5 4 i 515
pacTeHuii. '
Iloopaszoen 3.1. Ocobennocmu MUKPOKIOHATLHO20 PA3ZMHONCEHUS. 1 2 - 11,5
Iloopa3zoden 3.2. Texnonoeus nonyuenus 6e368UpycHO20 NOCAO0Y- 1 9 i 40
HO20 Mamepuana

Bcero 6 10 - 118,5

4.3. TlepedeHb TeM U Y4eOHO-METOAMYECKOr0 obecreyeHHs AJIsl CAMOCTOSATETbHOI

padoThI 00y4YaKOIINXCH

Tema camo-
CTOSITEIIbHOM
paboTsl

<yqe6HO'M€TOﬂHQGCKOCO6eCHquHHe

O0beM, 4

¢dopma obyueHUs

O4YHas

3a049Hasn

OCHOBBEI

MOJIEKY-

JSIPHOM
OHOJI0run

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

2. CenbCKOXO3HCTBEHHAs OMOTEXHOJOTHS : y4eOHHMK JUIS CTYIECHTOB BY30B,
00y4aromuXxcs Mo C.-X., ECTECTBEHHOHAYY. U MeJl. CTIIMAIBHOCTSIM U Marucrep-
ckuM mporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. llleBenyxu .—
W3n. 2-e, mepepad. u qor. — M. : Beicmn. mik., 2003.- 468 c.

3. KyzrernoB B. B. MonekynsapHO-TeHETHIeCKHE U OMOXUMUYECKHAE METOMABI B
COBPEMCHHOW OWMOJIOTHUH pacTeHwi [DIeKTpoHHEIH pecypc]| / mox pen. Bi.B.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Onek-
TpoH.TekcToBbie aaH. (1 ¢aitn pdf : 498 ¢.). — M. : BUHOM. Jlabopatopus
3nanui, 2015. — (Merogst B Owonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kusamkxo H.B. OcCHOBBI CeIbCKOXO3IHCTBEHHOM  OHOTEXHOJOTHU:
yue0.1mocodue Ui CTYACHTOB OYHOM U 3a04HOM (popM 00yueHHs HampaBJIeHUH
noarotoBku 110400.62 Arponomusi, 110900.62 TexHosnorus npou3BoACTBa U
nepepabOTKH CEITbCKOXO3IUCTBEHHON NPOAYyKIMU [DIeKTpOHHBIN pecypc] :
yueOHOe mocobue. — OnekTpoH.jaH. — Yccypuiick : Ilpumopckas 'CXA
(ITpumopckast rocyjapcTBEHHas! CEIbCKOXO03HCTBEHHAs akajemus), 2014. —
111 [ — Pexum JlocTymna:
http://e.lanbook.com/books/element.php?pll_id=70633

5. Hlenkynos, Cepreii Huxonaesny. ['eHeTndeckass WHXeHepHs: yaeOHOE TMO-
cobue It CTYZICHTOB BY30B, 00yJaromumxcs mo HamnpasieHuto "buonorus" / C.
H. HlenxynoB .— 3-e u3., ucnp. u gon. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

26,25

37,35



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

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

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

3. Kysneros B. B. MonekynsapHO-TeHeTUYeCKHE U OMOXUMUYECKUE METOMBI B
COBpPEMEHHOW Ouoyornu pacteHui [DnekTpoHHbIH pecype] / mox pen. Bn.B.
Kysneuosa, B.B. Ky3nenosa, I'.A. PomanoBa. — 2-e u3a. (31.). — Ounek-
TpoH.TekcToBbIe aaH. (1 ¢aitn pdf : 498 c.). — M. : BMUHOM. JlabopaTopus
s3Hanmid, 2015. — (Merogst B Owonormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwuamxo H.B. OCHOBBI CEIbCKOXO3IHCTBCHHON  OHOTEXHOJOTHU:
y4e0.1ocodue IS CTYIEHTOB OYHOW M 3a0YHOW OopM OOYICHHS HAIPABICHUMA
nmoarotoBku 110400.62 Arporomust, 110900.62 TexHOJOTHS TPOU3BOACTBA U
nepepadOTKA CENbCKOXO3STMCTBEHHON MPOMYKIIMU [DISKTPOHHBIH pecypc] :
yueOHOe mocobue. — OnekTpoH.jaH. — Yccypuiick : IIpumopckas ['CXA
(ITpumopckast TocynapCTBeHHAs! CEeIbCKOXO3IWCTBeHHas akaaemus), 2014. —
111 c. — Pexxum JocTyma:
http://e.lanbook.com/books/element.php?pll id=70633

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

25

50

Oco0en-
HOCTH
MHUKpO-
KJIOHAJb-
HOTO pa3-
MHOXCHUA

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

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

3. Kysneros B. B. MonekyisspHO-TeHETUYECKHE U OHOXUMUYECKUE METOMbI B
COBpEeMeHHOW Ouosoruu pacteHuil [DnekTpoHHbIH pecype] / nmox pen. Bn.B.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Ounek-
TpoH.TekcToBbie aaH. (1 ¢aitn pdf : 498 ¢.). — M. : BUHOM. Jlabopatopus
3nanui, 2015. — (Merogst B Owonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwuwamxo H.B. OCHOBBI CEIbCKOXO3SIHCTBCHHOW  OMOTEXHOJOTHU:
y4ae0.1mocodre s CTYJICHTOB OYHOM M 3a09HOH (hopM 00ydeHHUsT HAIIPaBICHUH
noarotoBku 110400.62 Arponomusi, 110900.62 TexHosnorus npou3BoOACTBa U
nepepadOTKU CeNbCKOXO3SHCTBEHHOW TMPOAYKIUU [DNEeKTpOHHBIH pecypc] :

yueOHOe Tocobue. — OJekTpoH.jaH. — Yccypuiick : [Ipumopckas ['CXA
(ITpumopckast TOCyIapCTBEHHAs! CEIbCKOXO3IWCTBeHHAs akaaemus), 2014. —
111 C — Pexxum JocTymna:

http://e.lanbook.com/books/element.php?pll_id=70633
5. lllenkynos, Cepreit Hukomaepuu. ['eHeTHdIecKas WHXEHEPHUS: yaeOHOE 1MO-
co0ue [Tl CTyIEHTOB BY30B, 00ydarommxcs 1mo HanpasieHuto "buonorus” / C.

H. HlenxynoB .— 3-e u3., ucnp. u gon. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

12,25

15



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

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

3. Ky3uenos B. B. MounekyssipHO-TeHETHYECKHE U OMOXUMHYECKUE METOAbI B
COBpPEMEHHOW Ouoyornu pacteHui [DnekTpoHHbIH pecype] / mox pen. Bn.B.

Texsomo- | Kysnenosa, B.B. Kysnenosa, I''A. PomanoBa. — 2-¢ u3n. (31m.). — Onek-
THS 0Ny~ | TPOH.TEKCTOBbIC JaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
yeHMs s3Hanmid, 2015. — (Merogst B Owonormm). ISBN 978-5-9963-2659-
6e3BUDYVC- http://znanium.com/catalog.php?item=booksearch&code
Horlz)y 4. Kusmko H.B. OCHOBBl  CENbCKOXO3AHCTBEHHOM  OHOTEXHOJOTHH: 10 16,15

y4e0.1ocodue IS CTYIEHTOB OYHOW M 3a0YHOW OopM OOYICHHS HAIPABICHUMA

HOCANO9- | onroroskn 110400.62 Arporomus, 110900.62 TexHOMOTHS MPOU3BOACTBA U
HOI'O M3~ | pepepaGoTki CeMbCKOXO3SHCTBEHHON MPOIYKIMH [DIeKTpOHHBIH pecype] :
TepUAIa | yyeGuoe mocobue. — DnexTpon.gan. — Yccypuiick : Ipumopckas ['CXA
(ITpumopckast TocynapCTBeHHAs! CEeIbCKOXO3IWCTBeHHas akaaemus), 2014. —
111 C — Pexxum JocTyma:

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

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

Bcero 78,5 118,5

Opranuzanus CcamMOCTOSITENIbHOM pabOThl MO JAMCLUUILIMHE  OCYIIECTBISETCS B
COOTBETCTBUM C METOJUUYECKUMH YKa3aHUSAMH, pa3pabOTaHHBIMH Ha OCHOBE IPOrpaMMbl Kypca
OcHOBBI OHMOTEXHOJIOTHH uis Oojiee pPalMOHAIBHOIO IUIAHUPOBAHUS M HCIHOJB30BaHUS
pabouero BpeMeHH 00y4aroIIMMUCS.

1. buoTtexHosorust pacTeHuil [DNEKTPOHHBINA pecypc] : METOAMYECKHUE yKa3aHUs MO U3Y-
YEHUIO JUCHUIUIMHBI JUId oOydarouiuxcss no HampasieHuto 35.03.04 "Arponomus" npoduiib
Cenexuus U reHeTHKa CeIbCKOX03IMCTBEHHBIX KYJIbTyp / BopoHexckuil rocy1apcTBEHHBIH ar-
papHbIil yHuBepcuteT ; [cocT. T. I'. Bamenko] .— DnexTpoH. TekctoBble qaH. (1 daiin : 563 KO)
— Boponex : Boponexckuii rocygapcTBeHHBIN arpapHbliii yauuepeuteT, 2019 .— 3arnasue ¢
TUTYJBHOTO dKpaHa .— PeXuM focTymna: i1 aBTOPU30BaHHBIX MOJIb30BaTeNel .— TEeKCTOBBIN
daitn .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

2. buorexHonorus pacTeHUi [DIEKTPOHHBIM pecypc] : METOANYECKUE yKa3aHUs 10 opra-
HU3ALUU CaMOCTOSITENIbHOM paboThl oOywatonuxcs no HampasieHuto 35.03.04 "Arponomus”
npodpmis Cenekius U TeHeTUKa CEeIbCKOXO3SHCTBEHHBIX KYIbTYp .— OJIEKTPOH. TEKCTOBBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHexckuil rocyaapcTBEHHBIH arpapHblil yHUBEpCH-
TeT, 2019 .— 3arynaBue ¢ TUTYJIBHOTO 3KpaHa .— PexxuM nocTyna: uisi aBTOPU30BaHHBIX I10JIb-
3oBareneit  .—  Tekcroseri  daiin  .—  Adobe  Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. (I)OH)I OLHCHOYHBIX CPEACTB 1JIA NMPOBCACHUA l'[pOMC)KyTO‘-IHOﬁ arrecranmm
H TEKYIIEIr0 KOHTPOJIsA

5.1. dransl popMuUpPOBaAHUS KOMIIETEHIH I

HNuaukartop ao-
onpazaen p
KOMIIeTeHIII/Iﬂ CTHUKCHUSA KOMIIE-
AUCHUIIJIUHBI
TEeHIMH

oopasoen 1.1, OHK-lv — CrocoOeH pelaTh THIOBbIE 3a%aH npodeccuo- 3 UM omxa
Beeo HaJIbHOM NEsATEeIbHOCTH Ha OCHOBE 3HAaHMH OCHOBHBIX 3aKO-

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



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

y H | W13 omct
IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
OIIK-4 — cioco0eH peaan30BbIBATE COBPEMEHHBIE TEXHOJIOTHI 3 W3 onk-a
1 000CHOBBIBATh UX IPUMEHEHNE B MTPO(ECCHOHATBLHOM J1esi- Y U160mk4
TENBHOCTH
H | W%k
OIIK-1 — cmocobOeH pemiaTh THIIOBBIC 3a7adu MPo(heccHo- 3 W1 onk-1
HaJIbHOM NeSTENbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopasoen 1.2. HOB MaTEMaTHYCCKHX, CCTCCTBCHHOHAYYHBIX M 00IIIe- % U2 omect
OcHogbl npo¢heCCUOHANBHBIX AUCIUILIUH C MPUMCEHEHHUEM HH(pOpMa-
MONeKysAPHOTL IUOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH. H U3 onk1
ouonozuu.
OIIK-4 — cniocoOeH peanu30BbIBATH COBPEMEHHBIE TEXHOJIOTUH 3 M3 onk-a
1 000CHOBBIBATh UX IPUMEHEHNE B MPO(ECCHOHATBHOM Jesi- v TG
TEJIBHOCTU Orik-4
H N9%rikc-4
OIIK-1 — cmocobeH pemiaTh THIIOBBIC 3a7ad MPO(HECCHOo- 3 U1 onk1
Hoopazoen 2.1.. HAJILHOM JEATCILHOCTH Ha OCHOBE 3HAHMH OCHOBHBIX 3aKO- Y W12 omcs
CywHocmb u 3a0a4u HOB MaTeMaTHYECKHX, €CTCCTBEHHOHAYYHBIX M 00ImIe-
COBDEMEHHOL po¢eCCHOHANPHBIX JUCIUILINH C MPUMEHEHHEM WH(popMa- H I3 omgca
2eHemuuecKkotl IIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
(ecennou u cenomnou) | OIIK-4 — criocoOeH peaan30BbIBaTh COBPEMEHHBIC TEXHOIOTHH 3 HJ13 onka
UHOICEeHepulL. 1 000CHOBBIBATh UX IPUMEHEHHUE B MTPO(ECCHOHATBHOM Nesi- Y U160mx4
TENBHOCTH
H N19r1x-4
Iloopa3zoden 2.2. OHK-lu — CcnocoOeH pemaTh TUIIOBBIE 3a1a1H npodeccuo- 3 U o1
Cospemennvie HaJIbHOM NESATENbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO- v —
HanpaeneHus u HOB MaTeMaTHYCCKHX, CCTCCTBCHHOHAYYHBIX H 00IIIe- A2 onk1
npobembl 2eHHO- npodeccHOHANBHBIX IUCHUILUIMH C NPUMEHEeHHeM HH(opMa- H NE
o . OIIK-1
UHOICEHEPHOT IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
buomexronozui. OITK-4 — c1nioco6eH peau30BbIBaTh COBPEMEHHBIE TEXHOJIOTHH 3 | AA3 onca
1 000CHOBBIBaTh UX IPUMEHEHHE B IPO(EeCCHOHAIBHOI fesi- TG
TEIHHOCTH v Hborc-4
H N4
OIIK-1 — cmocobeH pemiaTh THIIOBBIE 3amadu MPodheccho- 3 W omea
HAIILHOW JIESITENFHOCTH Ha OCHOBE 3HAHMHA OCHOBHBIX 3aKO-
Toopasoen 3.1. HOB MaTeMaTH4eCKHX, ECTECTBEHHOHAY4YHbIX U oOuienpodec- Y N2 omxt
Ocobennocmi CHOHAJIBHBIX TUCIHUIUIMH C MPUMEHEHHEM HH()OPMAIHOHHO-
MUKDOKIOHANbHO20 KOMMYHUKAITMOHHBIX TEXHOJIOTHUH. H I/Iﬂ3 OIIK-1
DASMHOXCENUS. OITK-4 — ¢1ioco6eH peau30BbIBATH COBPEMEHHBIE TEXHOJIOTHH 3 | A5 onka
1 000CHOBBIBaTh UX IPUMEHEHHE B IPO(EeCCHOHAIBHOI fesi-
TEIBHOCTHA Yy W 160nk-4
H N90mk-4
OIIK-1 — cnocobeH pemiath THHOBBIE 3aja4yd mpodeccro- 3 U1 onk-1
HAJILHOW JIESTEIFHOCTH Ha OCHOBE 3HAHMHA OCHOBHBIX 3aKO-
Hoopaszoen 3.2. v N2 ora
TexHonoo1s HOB MaTeMaTH4eCKHX, ECTECTBEHHOHAYUYHBIX U obOmienpodec-
CHOHAIGHBIX TUCIHHIUIMH C IPUMEHEHUEM HH()OPMAIMOHHO-
nOMYyYeHUs . H U3 onka
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.
be36upycHo20
HOCAOOUHO20 OIIK-4 — ciocoGeH peaan30BhIBATh COBPEMEHHBIE TEXHOJIOTHI 3 13 onk-4
Mamepuaia. 1 000CHOBBIBATh UX IPUMEHEHNE B MTPO(ECCHOHATIBHOM /18- V W6omka
TEJILHOCTH
H N 9%rkc-4

5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSA KOMIIETEeH Uil

5.2.1. lIkaanl OLleHUBAHUSA JOCTHKEHHUS KOMIIETeHITHIA

Bun onenku

OrneHku
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Axanmemudeckas OIleHKa
1o 2-X 0aIbHOM LIKAJIE

HEC 3a4CTHO 3a4TCHO

5.2.2. Kputepuu oueHUBAHMS TOCTUKEHUSI KOMIIETEHIUH

Kpurepuu onienku Ha 3auete

Orenka, ypoBeHb
JIOCTYKCHHUS
KOMIIETEHITUI

Ornrcanne KpuTeprueB

3a4TeHo, BEICOKHH

CTyneHT BBIIONHIII BCE 3aJaHUs, IPEAyCMOTpPEHHbBIe paboueil mporpam-
MO#, OT4HMTaNCss 00 WX BBINOJHCHHWHU, JIEMOHCTPUPYS OTIIMYHOC 3HAHHE
OCBOCHHOT'O MaTepuaia U YMECHUE CAMOCTOSATEIBHO PEIlaTh CIOXKHBIE 3a-
JTAYH JUCIIATITIHBI

3a4TeHo, IPOABUHYTHIN

CTyneHT BBIIOMHUII BCE 3aJlaHMs, MPEAYCMOTpPEHHbIe paboueil mporpam-
MOMH, OTYMTalCs 00 WX BBINOJHEHWH, JEMOHCTPUPYS XOpollee 3HaHHE
OCBOEHHOT'O MaTepuaja U YMEHHE CaMOCTOSTEIbHO pellaTh CTaHIapTHbIE
33244 JUCLUIUIHHBI

3a4TeHO, HOPOrOBBIM

CTyneHT BBIIOMHUII BCE 3aJjaHMs, MPEAYCMOTPEHHbBIe padoueil mporpam-
MOM, OTUUTAaJCsI 00 MX BBITIOJIHEHHH, IEMOHCTPUPYS 3HAHHE OCHOB OCBO-
€HHOTI'0 MaTepraia U yMEHHUE peliaTh CTaHJapTHhIE 3a]ja4ul AUCLIUIUIMHEI C
MIOMOILBIO MPENOAaBaTENA

He 3aureno,
KOMIIETEHIIUS HE OCBOCHA

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

KpI/ITepI/II/I OIICHKH TCCTOB

OI_IeHKa, YPOBCHb NOCTUKCHUS

KOMITIETEHIIUNA

Onucanue KpuTepueB

OTIH4YHO, BEICOKHUI

ConepskaHue MpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopouo, MPOJABUHYTHIN

ConeprxkaHre paBUIBHBIX OTBETOB B TecTe He MeHee 75%

Y 10BJIETBOPUTENBHO, TIOPOTOBBIIA

ConeprxkaHre IpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopureinsHo,
KOMIIETEHIIUA HE OCBOCHA

CopeprxaHre IpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun olieHKH yCTHOTO onpoca

OreHka,
YPOBEHb TOCTIKCHIS
KOMIIETEHITUHN

Onucanne KpUTEpUEB

3a4TeHo, BEICOKHI

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

3auTeHo, IPOABUHYTHIN

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

3auTeHo, TOPOTOBbII

CTy,Z[CHT ACMOHCTPUPYCT CYHICCTBCHHBIC Hp06€HBI B 3HAHUAX MaTCpHUaja,
JOIIyCKacT OIMOKHU B OTBETAX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyneHT JEeMOHCTpUPYET HE3HAaHHWE Marepuaia, JOIyCKaeT TpyObie
OIIMOKHU B OTBETAX
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5.3. MartepuaJibl 1Jisl OHEHKHU J0CTHKeHUs KOMIIeTeHIN i
5.3.1. OueHo4YHbIe MATEPHUAJIBI IPOMEKYTOYHOMH aTTECTAIUU
5.3.1.1. Bonpocsl k 3k3amMeHy (He IPEIyCMOTPEHBI)
5.3.1.2. 3agaum K 3Kk3amMeHy (He IIPETYCMOTPEHBI)
5.3.1.3. Bonpochl K 3a4eTy ¢ OIeHKOii (HE IPeyCMOTPEHbI)

5.3.1.4. Bonpocsl k 3a4eTy

Conep:xkanue

KoMnerennus

NAK

OcobGennoctu ctpoenue JJHK sykapuot

OIIK-1

U1 omk-1
WJ120rmk-1
W3 0mk-1

OIIK-4

N Bonk-4
NT60mKk-4
W190rmk-4

Perumkanus IHK. [IpuHnumns! perumkanuu

OIIK-1

I/I»Z[ 1 OIIK-1
N 20nk-1
I/I»ZB OIIK-1

OIIK-4

WN30mk-4
W/160mk-4
N 190rmk-4

Tpanckpunuus y 3ykapuor

OIIK-1

N onk-1
N20mk-1
W13 0rmk-1

OIIK-4

W/130mnk-4
N 6ork-4
W90k

[TocTTpanckpumnimonHsie npeodpazoBanust PHK
y DYKapHuoT

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

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

['eHeTHYECKUN KOJ U €TI0 CBOMCTBA

OIIK-1

W 1omk-1
WJ120rmk-1
W3 0mk-1

OIIK-4

N3ork-4
W 6ork-4
N9k -4

L[CHTpaJ'IBHaSI Jorma MOHGKy.TISIpHOfI I'CHCTHUKU

OIIK-1

W1omnk-1
WJ120rmk-1
W3 0mk-1

OIIK-4

N3ork-4
N/160mk-4
N/190rmk-4

TpaHCHsus TeHETHYECKOTO Koaa

OIIK-1

U1 omnk-1
NJ120mk-1
W3 0mk-1

OIIK-4

W]30ork-4
N 160r1k-4
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N 0orik-4

Coznanue pekomOuHanTHbIX JJHK u "oubmuorex"
TCHOB

OIIK-1

U1 omk-1
WJ120rmk-1
WU20mk-1

OIIK-4

N3 0rmk-4
W 160rk-4
N 190rik-4

BBIILGJIGHI/IG 1 KJIIOHUPOBAHHEC I'CHOB.

OIIK-1

U1 omk-1
WJ120rmk-1
W3 0mk-1

OIIK-4

N3 0rmk-4
W/160mk-4
N %0rmk-4

10,

3Kcnpecc1/m I'CHOB

OIIK-1

N lonk-1
N20nk-1
N]Bonk-1

OIIK-4

NBonk-4
N160rk-4
N9ormk-4

11,

Co3nanne TpaHCTEHHBIX PACTCHUI

OIIK-1

W10
N20mk-1
W13 0rmk-1

OIIK-4

N3ork-4
N]160mk-4
N19rmk-4

12,

MerToap! in Vitro Juis 0310pOBJIEHUS] paCTEHUH.

OIIK-1

W1omk-1
N120rmk-1
W13 0rmk-1

OIIK-4

W13 0rk4
N/160mk-4
N190rk-4

13

MUKpPOKIJIOHAIBHOE Pa3MHOKEHHUE PACTEHUI

OIIK-1

W1omnk-1
WJ120rmk-1
WJ120mk-1

OIIK-4

N3ork-4
W6ork-4
N 90rk-4

14

MUKpPOYEPEHKOBAHUE Y PACTEHUM.

OIIK-1

W 1omk-1
NJ120mk-1
W13 0rmk-1

OIIK-4

W13 0rk-4
N J160r1k-4
U 190rik-4

15

Perenepanus pacTeHUN U3 MEPUCTEM.

OIIK-1

N1 omk-1
W120mk-1
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N]Bonk-1

OIIK-4

W13 0rk-4
WU/160mK-4
W 190rk-4

OIIK-4

N3 0rmk-4
W 160rk-4
N 190rik-4

16

TpeOoBanwmsl, TPEIBIBISIEMbIC IPH IMPOBEIACHUN
paboT in vitro.(k MUTaTEeNBHOI cpene, K o0opy-
JIOBAHUIO, MaTepuajam u Jap.)

OIIK-1

W1 onk-1
N20mk-1
N30rmk-1

OIIK-4

N30mk-4
WU/160omk-4
N %0rmk-4

17

CocTaB OCHOBHBIX ITUTATEIBHBIX CPE JJIsi MHK-
POYEPEHKOB.

OIIK-1

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

OIIK-4

N3ork-4
N160rk-4
N9ormk-4

18

CocTaB OCHOBHBIX MUTATENbHBIX CPEJ B TEXHOJIO-
rud in Vitro.OcoOeHHOCTH IPUTOTOBIICHUSI TUTA-
TEIbHBIX Cpel.

OIIK-1

W1omk-1
N120rmk-1
N]120mk-1

OIIK-4

N3ork-4
N]160mk-4
N]19rmk-4

19

[Ipumenenne GuUTOPETYIATOPOB B OMOTEXHOJIO-
TMA IIPU MHUKPOKJIOHAJILHOM Pa3MHOKEHUU pac-
TEHHUU.

OIIK-1

W1omk-1
NJ120rmk-1
W13 0rmk-1

OIIK-4

N30mk-4
N 160r1K-4
NJ90rik-4

20

O6opynoBaHre OMOTEXHOIOTHYECKOM Jaboparo-
pun. TpeboBaHus K 000PyI0BAHHIO.

OIIK-1

W1omnk-1
WJ120rmk-1
W3 0mk-1

OIIK-4

N/130mk-4
N/160mk-4
N9k

5.3.1.5. Ilepeyenn TeM KypcoBbIX mMpoekToB (padot) (He mpexycMoTpeHbI).

5.3.1.6. Bonipocsl k 3amuTe KypcoBoro npoekrta (padorsi) (He npenycMoTpensr).

5.3.2. OueHo4YHbIe MATEPUAJIBI TEKYLET0 KOHTPOJIS

5.3.2.1. Bonpocsl TeCTOB
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Ne Conep:xanue Koume- NJIK
TEHIIUS
1 | Yro Takoe azorpukcanus?:
1) mepeBoxa armoceproro azora (N2) B pacTBOPUMYIO, OMOJIOTH- W o
YECKHU YCBOSEMYIO (POPMY € IIOMOLIBIO a30TYUKCUPYIOLIUX OPra- | OrIK-1 | U 2omic1
HU3MOB. B0k
2) mepeBoj armocepHoro azora (N2) B HEpaCTBOPUMYIO, OHOJIO-
THYECKH YCBOSIEMYIO (DOPMY C IOMOIIBIO a30T(HPUKCHPYIOLTUX Op-
TaHU3MOB.
3) mepeBos azora (N2) B paCTBOPUMYIO, OMOJIOTHYECKH YCBOsIC- N 30mk-4
MY OpPMY C IOMOIIBIO a30TPUKCUPYIOIIUX OPTaHU3MOB. OIIK-4 | U60rK-4
4) nepeBoj atMocdepHoro azota (N2) B pacTBOpuMyr0 (hopmy ¢ N9ormk-4
MTOMOIIIBIO a30TPUKCUPYIOIUX OPTaHU3MOB.
2 | AMnanpukanus — 31o: U Tonk-1
1) yMeHbIIIEHUE 103bI TeHA. OIIK-1 | U120mk-1
2) paBHas /1032 T'€Ha. N 30omk-1
3) ociiabneHue ICUCTBUS TeHA. W Bomx.
4) yBenmuueHue 1036l FeHa. OIK-4 | U60mxa
W190rmk-4
3 | AHAporeHe3 —3T0:
1) pa3BuTHE SMOPHOKUIOB, a 3aTEM M PACTCHUU U3 MPEIIICCTBCH- W/lonk1
HHMKOB MYKCKHUX IIOJIOBBIX KJIETOK — MaKpOCIIOp. OIK-1 | M/20m1x-1
2) pa3BuTHE SMOPHOUIOB, a 3aTEM M PACTEHUI U3 MPEAIIECTBEH- N/B3om-1
HUKOB MY)CKHX TIOJIOBBIX KJIETOK — MHKPOCTIOP.
3) pa3BuTHE SMOPHUOUIOB, a 3aTEM U PACTEHUI U3 MY>KCKHUX TOJIO- B
BBIX KJIETOK — MUKPOCIIOP. § OTK-4 | Wbomca
4) pa3zButre "MOPHUOUJIOB, & 3aT€M M PACTEHHI U3 )KEHCKUX I10- V0
JIOBBIX KJIETOK — MaKpOCIIOP.
4 | BuoTeXHOJIOTHA — ITO:
1) Hayka O MPaKTUYECKOM HCIOIb30BAaHUH TOCTIKEHUHN OHOoIIO0- Wl on
- OIIK-1 | U120mk-1
2) HayKa O MPaKTHYECKOM HCIOIb30BaHUH TOCTIKEHUN TeHETH- N]Bonc1
KH.
3) HayKa O MPAKTUYECKOM HCIIOIH30BAaHUH TOCTIKEHUN MUKPO- IR
OMOJIOTHH. OIIK-4 | U160omnk-4
4) HayKa O IPAKTUYECKOM UCIOJIB30BAHUU JOCTHKCHUN CETbCKO- U19r1k-4
T'O XO3SHCTBA.
5 | BH0JIOTHYeCKH AKTHBHbIE COEIMHEHUSI — ITO
1) BemecTBa, CIOCOOHBIE OKA3bIBATH BIMSHUE Ha BCE MPOLIECCHI, WU1omk-1
MPOTEKAIOIIE B OpTraHU3ME. OIIK-1 | U20mnk-1
2) BelecTBa, CIIoCOOHBIC OKa3bIBaTh BIMSHUE HA OMOJOTHYECKHE N120mnk-1
MIPOIIECCHI B OpPraHU3ME.
3) BemiecTBa, CIOCOOHBIE OKA3bIBATh BIUSHUE HA HEKOTOPHIE
TIPOLIECCHI B OPraHU3ME. UBonc4
4) BelecTBa, CIOCOOHBIC OKA3HIBATH BIHMSIHUE HA (DU3HOIOTHYE- OIIK-4 gggom"‘
OTIK-4

CKHE TPOIIECCHl B OPTraHU3ME.
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6 | BekTop —3T10:
1) monexyna JIHK, He criocoOHast caMOCTOATEILHO PeTLIn-
IUPOBATHCS B KIETKAX Pa3IMYHBIX OPraHU3MOB M 00eCTIeYnBaTh Nlonk
pa3MHOKEHHE U paboTy BCTPOCHHOTO B HE€ I'eHa. OIK-1 | U20nk1
2) mosexyna PHK, crioco6Hasi caMOCTOATENHHO PEMIMIIHPOBAThCS U 20nk-1
B KJIETKaX pa3IMYHbIX OPraHU3MOB U 00ecreyrBaTh pa3MHOKe-
HUE U paboTy BCTPOCHHOTO B HEE I'eHa.
3) monekyna JIHK, criocobHast caMoCTOSATEILHO PerlIn-
UPOBATHCS B KJIETKAX Pa3IMYHBIX OPraHU3MOB M 00eCTIeYnBaTh T3
pa3MHOKEHHE U paboTy BCTPOCHHOTO B HEe€ I'eHa. OIK-4 | VI 6OHK'4
4) MoJieKyJa, CIIOCOOHas CAaMOCTOSTEILHO PETUIUIIUPOBATHCS B I/IJZ[9OHK-4
KJIETKaX pa3IMYHbIX OPraHU3MOB U 00ecreynBaTh pa3MHOKECHHE OrK-4
U paboTy BCTPOCHHOTO B HEE I'eHa.
7 | I'en—oT0:
1) nocnenoBaTeNbHOCTh AMUHOKHCIIOT, OTBETCTBEHHAS 32 OIpe-
JEJICHHYIO (PYHKIIUIO OpraHu3Ma IyTeM KOJIMPOBaHUS OesKa Uiu U lonk1
PHK. OIIK-1 | U120mnk-1
2) mocnea0BaTeNbHOCTh HYKJICOTHIOB, OTBETCTBEHHAS 3a OIpe/ie- N/Bonk-1
JICHHYIO CTPYKTYpPY OpraHu3ma IyTeM KOJUpPOBaHuUs Oesika Uiu
PHK. IIpencraBuser cob6oit 0Tpe30K MOJIEKYIIbI HYKJIEHHOBON
kucnotsl (JAHK, pexxe PHK).
3) mocnen0BaTeIbHOCTh HYKJICOTHUIOB, OTBETCTBEHHAS 3a OIpeie- N130mxk-4
JNeHHy0 (YHKIIHIO OpraHu3Ma ITyTeM Koguposanus Genka. [Ipen- | ONK-4 | N]160rk-4
CTaBIsieT COOO0M OTPE30K MOJIEKYJIbI HYKJIEHHOBOM KHCIOTBI N90rk-4
(AHK, pexxe PHK).
8 | I'enoTun — 370: § U omict
1) COBOKYITHOCTb YaCTH IT'€HETUYECKOM MHPOPMALMU OPranu3Ma. | OIIK-1 | U T20mc-1
2) COBOKYITHOCTb BCEW T'€HETUYECKOM MH(POpMAIK OpraHu3Ma. U30mx-1
3) coBoKynmHOCTh MH(OpMAIK 00 OpraHu3Me.
4) nadopmanus 06 opranuzMe. N3 0mk-4
OIIK-4 | U60r1k-4
W190nk-4
9 | NeneTnyeckuii KOI — ITO:
1) cucrema 3anucu reHeTndeckoit nH@Gopmarnuu B Mmosexyie JJHK
KOZMpYIoIas OeIoK N 1onk-1
2) cucrema 3anucu reHeTH4ecKoi MH(opMaIui, OCHOBaHHAs Ha OIIK-1 | U120mnk-1
COOTBETCTBUU Y€PEIOBAHUS TPOEK HYKJIEOTHIOB (KOJIOHOB) B MO- N 30mk-1
nexkyne JIHK nopsaky amuHokucnor B konupyemom ero PHK
3) cucrema 3anucu reHeTHuYeckoi nHdopmaly, OCHOBaHHAs Ha
COOTBETCTBUH YEPEOBAHUS TPOEK HYKICOTUAOB (KOJJOHOB) B MO-
nexyne JJHK nmopsiniky aMMHOKHCIIOT B KOJUPYEMOM €10 Oenke B0k
4) cucrema 3anMcu reHeTHYeCKor MHPOPMAallK, OCHOBaHHAs Ha OMK-4 | U6omk.s
COOTBETCTBUU Y€peIOBaHUS HYKJIEOTHIOB (KOJIOHOB) B MOJIEKYIIE WU9%mica
Oenka MOPAIKY aMHHOKUCIOT B kKogupyemoM ero JTHK
10 | I'ennasi MHKEHEPHsI— ITO
1) u3MeHeHne HACIEeICTBEHHOCTH ¢ ITOMOIIIBIO ee TTpeoOdpa3oBa- U 1omk-1
HUS Ha YPOBHE OTJEJIbHBIX T€HOB. OIIK-1 | U201
2) U3MEHEHNE HACIeICTBEHHOCTH C IIOMOILBIO €€ IIpeodpa3oBa- U301

HUS Ha YPOBHC OTACIBHBIX XpPOMOCOM
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3) U3MeHeHue HaCJIeICTBEHHOCTH C MTOMOIIBIO €€ peodpa3oBa-

HUS Ha YPOBHE OTJEJIbHBIX T€HOMA U/ on4
4) U3MEHEHHE HACIEACTBEHHOCTH C MOMOIIBIO €€ Mpeodpa3oBa- OTK-4 gﬁgonm
HUS HA YDOBHE OTJICJIbHBIX OPraHU3MOB ori-4
11 | I'erepokapuoH — 3T10: W1 omnx-1
1) IPOAYKT CIAUSHUSA SI€P Pa3HBIX KIETOK OIIK-1 | U120mK-1
2) IPOIYKT CIMUSHUS KIETOK C TCHETUYECKU PA3TUYHBIMU SAPaAMHU, N J130mk-1
B KOTOPOM HE MIPOU3OILIO CIUSHUE sIAep
3) OPOIYKT CIUSIHUS KIETOK N/ Boric-4
4) NPOIYKT CAUSHUS KJIETOK C TeHETUYECKU PA3IMYHBIMU SAPAMU, OIK-4 | M/l6or-4
B KOTOPOM IIPOU3OLLIO CIUSHUE SIIIEP N/ Boric-4
12 | F'omokapuoH —
1) npoz[yll)q CIIUSIHUS TEHETUYECKU PA3IMYHBIX KJIETOK, B KOTO- OIK-1 gﬂlonm
- 201
PBIX HE TIPOHU30LLIO CIIUSHUE STIEP M20mc1
2) IpPOAYKT CIAUSHUS T€HETUYECKH UJIEHTUYHBIX KIETOK, B KOTO-
PBIX HE TIPOU30LLIO CIHUSHUE SIIIEP M B0
3) IPOAYKT CIUSIHUS KJIETOK, B KOTOPBIX HE MPOU3OIILIO CIUSHUE OIK-4 | Wi6oma
ANCD 191 (N
4) IPOIYKT CIUSHUS KIETOK OlIK-4
13 | 'uHoreHes—3T1o0 :
1) pa3BuTHe 3H10CTIEpMa 0€3 OIUIOAOTBOPEHHUS IIPH KYJIbTUBUPO- Ulonk
BaHUU HEOIJIOJOTBOPEHHBIX 3aBsI3€H U CEMSITIOUEK. OIIK-1 | MQ20mk-1
2) pa3BUTHE 3apOIBIIIEBOr0 MEIIKA OCIIE OMIOJOTBOPEHHUS IPU U/Bonk-1
KyJIbTUBUPOBAHUN HEOIUIOIOTBOPEHHBIX 3aBs3€H U CEMSIIIOYEK.
3) pa3BuTHE 3apOABIIIEBOIO MEIIKa 0€3 OII0J0TBOPEHHUSI IPU UBonka
KYJIbTUBUPOBAHUH OIJIOAOTBOPEHHBIX 3aBsA3EH U CEMAIOYEK.
4§/p83BI/ITII;e 3apOJIBILIEBOTO Mgmxa 0€e3 OII0I0TBOPEHUS IPU OIIK-4 gﬁgomu
KyJbTUBHPOBAHUY HEOIUIOJIOTBOPEHHBIX 3aBs3€H U CEMSITIOUEK. ortic
14 | I'ennasi HHKEHEPHUsI — ITO:
1) 3TO U3MEHEeHHE HACTEACTBEHHOCTH C TIOMOIIIBIO €€ peodpazo- W1 onx-1
BaHUs HA YPOBHE OTAECIBHBIX I'€HOB. OIIK-1 | U120mnk-1
2) 5TO U3MEHEHHE HACIIEJICTBEHHOCTH C TIOMOIIBIO €€ Mpeodpaz3o- N 130mk-1
BaHUs Ha YPOBHE OT/AEIBHBIX XPOMOCOM.
3) 5TO U3MEHEHUE HACIIEACTBEHHOCTH C IIOMOIIIBIO €€ Mpeodpazo-
BaHUsI Ha YPOBHE OT/IETbHBIX OPraHU3MOB. NBonc4
4) 5TO U3MEHEHHE HACIIEACTBEHHOCTH C MOMOIIBIO €€ MTPE0dpa3o- OIIK-4 | U]16omic4
BaHMs HA YPOBHE '€HOMA. NBonic4
15 | Jdeaenus — 3T0:
1) myTanus, B pe3yipTare KOTOPOH MPOUCXOAUT 100aBIeHUE O~ N 1onk-1
HOTO WK 00Jiee HYKJICOTHIOB OIIK-1 | U120mnk-1
2) MyTanus, B pe3yJibTaTe KOTOPO MPOUCXOAUT yTpaTa OJHOIO N30mk-1
1 60Jee HyKJICOTHIOB
3) MyTanus, B pe3yabTaTe KOTOpOil MPOUCXOAUT YABOECHHE OJIHO-
r0 WK 0oJjiee HYKIIEOTH/IOB W] 3onk-4
4) myTanus, B pe3yJibTare KOTOPOM MPOUCXOJUT CHHTE3 OJHOTO OIIK-4 gﬁgom"‘
OTIK-4

Wi 60Jee HyKJICOTHIOB
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16

JAHK — sto:

1) ne30kcuprUOOHYKICMHOBAsA KUCIOTA, BBICOKOMOJICKYJISIPHBII
noJmMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHUIAMH, COCTOSITUMHI
U3 a30TCOJIEPKAINX UKINUYECKUX COSTUHEHHI, Ha3bIBAEMbIX
OCHOBaHUSIMH, CaxapoM — JIe30Kcupr0030it u pochopHoi KuCIo-
Tol. COOTBETCTBEHHO YeThIpeM HykjieoTuaaMm B coctaB JJHK
BXOJST 4 OCHOBaHUS — TUMHH, aJICHUH, TYaHUH U IUTO3UH. Yepe-
JIOBaHHEM HYKJIEOTUIOB KOJUPYETCS TeHeTHYecKast HHPpopMaIus
2) puOOHYKJIEHHOBAsI KUCJIOTA, BHICOKOMOJIEKYJISIPHBIN TTOJIUMED,
00pa30BaHHBIN YETHIPbMSI HYKJICOTUAAMH, COCTOSIIIIMIMH U3 a30T-
CoJIepKalINX MUKINYECKUX COSTUHEHUHN, HA3bIBAEMbIX OCHOBA-
HUSMH, CaxapoM — JAe30Kcupr0030ii u pocdopHoii kuciaoroi. Co-
OTBETCTBEHHO 4eThIpeM HykyeoTuaM B coctaB JIHK Bxomst 4
OCHOBaHUS — TUMUH, aJICHUH, TYaHUH U IIUTO3HH.

3) UepenoBaHueMm HYKJICOTHUIIOB KOJIUPYETCSA TE€HETUYECKas
uHpopmanus

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

4) ne30xkcuprOOHYKIEHHOBAsI KUCIIOTA, BHICOKOMOJIEKYISIPHBIN
noJImMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHIAMH, COCTOSIITUMHU
U3 aMUHOKHUCJIOT

OIIK-1

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

OIIK-4

N30rmk-4
W/160mk-4
N1%0rik-4

17

Tepmumn in vitro o3nauaer:

1) BeIpalnBaHue BHE OpraHu3Ma

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

3) BeIpalMBaHie BHE OpraHM3Ma Ha UCKYCCTBEHHBIX IH-
TaTEJIbHBIX CPelax

4) BbIpalllUBaHUE B CTEPUIIbHBIX YCIOBUAX

OIlK-1

U1 omk-1
N120mk-1
N A30mk-1

OIIK-4

N30rmk-4
N 60r1k-4
NJ190r1k-4

18

Kannyc — aro:

1) macca mudpepeHIMpOBaHHBIX KIETOK, 00pa3yIOUIUXCs Mpu
HOBPEXJCHUN PACTEHUS, JINOO NP BBIPALIMBAHUN €IMHUYHBIX
KJIETOK 1n ViVO.

2) macca Hequ(GEepeHIIMPOBAHHBIX KJIETOK, 00pa3yIOLIUXCs PU
MOBPEXJICHUH PACTEHHS, JINOO TIPY BHIPAITUBAHUN €TMHUIHBIX
KJIETOK Ha UCKYCCTBEHHBIX Cpefax in vitro.

3) macca quddepeHIIMpPOBaHHBIX, T.€. CIIEIUATN3UPOBAHHBIX Kile-
TOK, 00pa3yIOLIMXCs MPHU MOBPEXKIECHUHN pacTeHUs, 1100 MPU BbI-
panMBaHUK €IMHUYHBIX KJIETOK Ha UCKYCCTBEHHBIX Cpeax in
vitro.

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

OIlK-1

N 1omk-1
N120mk-1
N30rk-1

OIIK-4

N B3ork-4
N 60rKk-4
N90rk-4

19

Kuion - 3710:

1) rpynna pa3nuyaromuxcs TeHeTHUECKH KIETOK, 00-
pa3oBaBIIasICs B Pe3yJbTaTe JIEIEHUS OJHON KIETKH.

2) Tpynna He pa3IUYaIoNIMXCsl TEHETUYECKH KIIETOK, 00-
pa3oBaBIIasiCs B Pe3y/bTaTe JEJIECHUS OIHON KIIETKU.

OIIK-1

W1onk-1
N 20mk-1
W A30mk-1
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3) rpynmna KJIeTok, 00pa3oBaBIIasCs B pe3ysibTaTe ACICHHUS OJTHOM

KJIETKH. 1 Bom4
4) rpynrma H 4 MXCSl TEHETHYECKH KIIETOK, 00- OIK-4 | H/l6onc4
pyIIa He pa3IndaroIIuXcsl TeHETUYECKU KIIETOK, O W 9mc.
pa3oBaBLIasICs B pE3yJIbTaTe pacipeieIeHUs] XPOMOCOM. OTIK-4
20 | KierouHasi MH:KEHEPHSI — ITO: N 1omnk-1
1) nomyuenue rubpu0B OIIK-1 | U120mk-1
2) mosrydeHue TUOPUJIOB C MIOMOIIBIO CITHSIHUS KIETOK N 130mk-1
3) mostydeHue TuOPUAOB C MOMOIIBIO THOPUIU3AIINH U30mk-4
4) noytydeHre THOPHUJIOB C TIOMOIIBIO CIUSHUS TPOTOIIIACTOB OIIK-4 | U160mk-4
N]190rmk-4
21 Kouonu —93TO: W okt
1) Tpoiika HykneotunoB B JIHK nnmu PHK OIK-1 | UR20mk1
2) tpoiika nykineotunoB B JIHK win PHK, kogupyromas onpene- B ok
JICHHYIO aMUHOKHUCIIOTY, MO0 OIpeIestomias Haqano /cTapT—
KOJIOH/ MJIM KOHEIL /CTOI—KOIOH/ TPAHCIISAIUK N 3Bork-4
3) Tpoiika nykineoruaoB B JJHK OIIK-4 | U160rmKk-4
4) tpoiika nykiaeotunoB B PHK N90mk-4
22 | Koubworanus — 3to:
1) anasor moJIoBOro Impoiecca N1 onx-1
2) aHaJIOT MOJIOBOTO Ipoliecca y 6akrepuit, mpu kotopoM nepeHoc | OIIK-1 | MJ120mk-1
TEHETHYECKOTO MaTepuaia OT OJHON OAKTepUH K APYroil HE Mpo- N 30mk-1
UCXOIUT
3) a”aJyior moJI0OBOrO Ipoliecca y OakTepuid, Ipu KOTOPOM HET
MPSIMOTO KOHTAKTa MKy KIETKaMu
4) aHaJIOT MOJIOBOTO MpoIecca y OaKTepuid, MPU KOTOPOM MEPEHOC N130nk-4
TeHEeTUYECKOro MaTepuana oT OJHON OaKTepuu K Apyroi ocy- OIIK-4 | U60rmk-4
HIECTBIISIETCS B pE3yJIbTATE MPSAMOr0 KOHTAKTa MEXIY HUMH N19%0mnk-4
23 | Kommiementapuas JHK (x/IHK) —31o: W omi1
1) cuntesupyemast kormst MPHK, cootBeTcTByromas onpenenes- | ork-1 | 1 T2omi1
HOMY Te€HY W Bomk.1
2) cunTe3upyemas uckycctBeHHo konust MPHK, cooTBeTcTBY10-
ast ONpeAeIeHHOMY TeHY N/ 30onk-4
3) cunTesupyemas uckycctBeHHo komust MPHK OIIK-4 | U160mk-4
4) MPHK, cooTBeTcTBYyIOMIAs ONIPEeIeIEHHOMY TeHY N9ormk-4
24 | Kocmujml — 370: N1 omnk-1
1) HOBBIIT THTT BEKTOPOB OIIK-1 | U120mk-1
2) HOBBIW THUT BEKTOPOB, COUETAIONIUX B ce0e CBOKWCTBO TIa3MHU- N30mk-1
JIbI ¥ BUpYCa
3) 0coOBIE BEKTOPBI NBonk-4
4) HOBBII THIT BEKTOPOB, 00/1a/1al0IIe CBOICTBOM BHpYCa OIIK-4 | N160mk-4
N19rnk-4
25 | "JIunkue KOHIBI" —3TO
1) yuactku JIHK co cmapeHHBIME a30TUCTBIMUA OCHOBaHUSIMH, W
KOTOPBIE CTPEMSTCSI O0BETUHUTHCS 110 TPUHITUITY KOMIUIEMEH- OHK-1
OIIK-1 | U1205k-1
TapHOCTHU
N Bonk-1

2) yaactku JIHK ¢ HecriapeHHBIMU a30TUCTHIMU OCHOBAaHHSIMH,
KOTOPBIC CTPEMATCA OGBGI[I/IHI/ITLCH Mo NpUHIOHUITY KOMITJICMCH-




Crpanuna 22 u3 47

TapHOCTH
3) yuactku PHK ¢ HecmapeHHBIMU a30THUCTHIMHA OCHOBAHHUSIMU,

KOTOPBIE CTPEMSATCS] 0OBEAMHUTHCS 110 IPHUHLIUITY KOMILIEMEH- N3 0rmk-4
TapHOCTHU OIIK-4 | U160omk-4
4) y4acTKH1 XpOMOCOM C HECITAPEHHBIMU a30THUCTHIMH OCHOBAHU - N 190rik-4
MH, KOTOpbIE CTPEMSATCSI 00BEAUHUTHCS 110 MPUHLUITY KOMILIe-
MEHTApPHOCTH
26 | Jlokyc — 3T0:
1) MecTo Ha MoJIeKyJle HyKJICMHOBOM KUCIIOTHI, 3aHUMAaeMOe O/~ N1 omk-1
HUM F€HOM WJIM TPYIIOi 00bIYHO (hYHKIIMOHATBHO OJIU3KUX Te- OIIK-1 | U120mk-1
HOB N3omxk-1
2) MECTO Ha MOJIEKYJIE HyKJIIEMHOBOM KUCIIOTBI
3) MecTO Ha MOJIEKYJIe HYKJICMHOBOW KHUCIIOTHI, 3aHUMAaeMOe O/1-
HUM T€HOM HJIM TPYIIOi 00bIYHO (DYHKIIMOHAIBHO JAJICKUX Te- N3 0mk-4
HOB OIIK-4 I/II[6OHK.4
4) MecTo Ha MOJIEKYJIe OelKa, 3aHMMAaeMO€ OJHUM T€HOM UJTU N 190mk-4
rpynmnoi 0ObIYHO (PYHKIIMOHAIBHO OJIU3KHX T€HOB
27 | MoaekyJisipHOe KJIOHUPOBAaHHE — ITO:
1) meron oOHapykeHHs MoJieKyl pekomOuHaHTHBIX JJHK VT ok
2) meTo oOHapyKeHHs MOJIeKyn pekoMOnHaHTHBIX JTHK, ONK-1 | U201
HarpuMep, THOPUIHON TUIA3MUIBI, ITyTEM BKIFOUCHUS Ty>KEPOI- W Bomk1
Hoii JIHK B BekTOopHY!O I1a3mMuly/ yTeM pacceBa U BbIpaliBa-
HUS Ha IUTATEIbHOM arape KJIeTok, B koTopsle Takas J{HK Obuia
BBeZIeHa TpaHcopmanueil. B ciydae Oakrepuil kaxas Takas
KJIETKa IPECTaBIIsIeT OO0 KIIOH, BCE KJIETKH KOTOPOTO COAIEp-
&KaT OJIMHAKOBBIE MOJIEKYJIbI pekoMOnHanTHOU JIHK U 30mx4
3) metoz obHapyxenus mosekyn JJHK OIIK-4 | U]6om-4
4) metox oOHapyxeHus: MOJIeKyl pekoMOrMHaHTHBIX PHK W04
28 | lIporomaact —3TO: } U onk
1) yacThb HUTOIIA3MBI, TUILIEHHAS KIIETOYHOM CTEHKH. OIIK-1 | U120mk1
2) yacThb KJIETKH, JIMIIEHHAs KIETOUYHbIX OpraHesul. N3 0omk-1
3) yacTh UUTOIUIA3MBI, C KJIETOYHON CTEHKO.
4) 4acTh KIJIETKH, JIUIIEHHAs! KIIETOYHOU CTEHKH. U130k
OIIK-4 | U60rmxk-4
U %rk-4
29 | Haccax —3T0:
1) mepecaaka kamTyca Ha 0OOTaIEHHYIO TOPMOHAMH TTUTATENb- N 1onk-1
HYIO Ccpefy 1100 AJis MOoIepKaHus pocTa, 1ubo ¢ nenbto MHAYK- | OIK-1 | U120mnk-1
uu Mopdorenesa. N30mk-1
2) mepecajka Kauayca Ha 6€3ropMOHAILHYIO TUTATEIBHYIO Cpey
Tu00 IS TOAEPIKAHMS POCTa, TNOO C MEeNbI0 HHAYKINA MOP(O-
reHesa. 3ok
3) mepecajika KauTyca Ha CBEKYIO MMUTATEIBHYIO Cpeay MO0 AJIs OMK-4 | U6omk.s
HoJIep>KaHus pocTa, TH00 € IeNbI0 UHIYKIIMA MOpgoreHesa. W%mk.4

4) nepecajka KaJulyca Ha CBEKYIO TUTATEIbHYIO CPELy.
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30 | Maa3muaa —3To0:
1) konprieBas mosiekyina PHK, permmumupyromascs B KjeTkax aB- U1 omx-1
TOHOMHO OT XpOMOCOMBI. OIIK-1 | U120mk-1
2) xonbieBas moJiekyina JIHK, perumnupyromascs B KIeTKax aB- N30mx-1
TOHOMHO OT XpPOMOCOMBI.
3) muneiinas monekyna JIHK, permumupyromascs B KJIeTKax aB-
TOHOMHO OT XpPOMOCOMBI. N 30mk-4
4) MoJeKyna, perTUIUPYIONIAsics B KJIETKaX aBTOHOMHO OT XPO- OIIK-4 | U160rKk-4
MOCOMEI. N90rmk-4
31 | IlpokapuoThl —
1) mpocTeiiiine 0THOKIETOYHbIE OPTaHU3MbI Ul omes
2) mpocTeiilire HeKJIETOYHbIE OpraHnu3Mbl (0aKTepuu, CHHE— )
3eJIeHbIe BOJIOPOCIIH), TEHETUYECKUII MaTeprall KOTOPBIX pacro- Ofk-1 gﬁgom@l
JIO’)KEH B HEOKPYKEHHOM sIIEpHON MEMOpaHOi HyKJeou1e oret
3) mpocTeiiiiine MHOTOKJIETOUHbIE OpraHU3MbI (OaKTEpPHUH, CHHE—
3€JICHBIE BOJOPOCIIN)
4) mpocTeime O JHOKJIECTOYHbIE OpraHU3Mbl (OaKTEPUH, CHHE— N130mk-4
3€JICHBIE BOJAOPOCIIN), TCHETHUYECKUN MaTepHall KOTOPBIX PacIio- OIIK-4 | U60rK-4
JIO’KEH B HEOKPYKEHHOM sIIEpHON MeMOpaHOi HyKJIeou1e WN90rik-4
32 | Ilpoandepanms — 3T10:
1) pa3pacranue TKaHU IyTeM MEHOTHYECKOT0 HOBOOOPAa30BaHMUs W/l lonk1
KIIETOK OIIK-1 | U120mk-1
2) pa3pacTaHue TKaHH IyTeM MUTOTHYECKOTO HOBOOOPa30BaHUS N/ B3onk1
KIIETOK
3) paspacTaHue TKaHH N/ 3ork-4
4) HOBOOOPa30BaHUE KIIETOK OIK-4 | M/l6oric-4
U %rk-4
33 | IlpomoTop — 3TO:
1) perynaropHslif y4acTOK I'€Ha UM FPYIIIbI FeHOB, K KOTOPOMY
npucoeaunsierca pepment PHK—nonumepasa, ocyectsistonuit N 1onk-1
TPAHCKPUIILHUIO TEHOB OIIK-1 | U120mnk-1
2) CTPYKTYPHBIHM y4acTOK I'€Ha WM TPyl TEHOB, K KOTOPOMY N30mk-1
npucoenunsercs pepment PHK-nonnmepasa, ocymiecTBisonuii
TPAHCKPUIILIUIO T€HOB
3) peryasaTOpHBIM y4acTOK T'€Ha WM IPYNIbI TEHOB, K KOTOPOMY
npucoeaunsierca pepment PHK—rpanckpunrasa, ocymiecTsisiio- Mo
WuH TPAHCKPHILUIO FEHOB OIIK-4 | Ull6omes
4) perynaTopHbIi y4acTOK I'eHa WJIN TPYIIBI FeHOB, K KOTOPOMY 19
npucoenunsercs pepment PHK-rupasa, ocymectsusronuit Monic-4
TPAHCKPUIILIUIO T€HOB
34 | Pesepraza —370: U1 omict
1) depment, orBeuatouii 3a cunre3 PHK na marpune JJHK OMK-1 | UT20mmi1
2) depmenT, oTBevaromuii 3a cunre3 JJHK. U Bomkc1
3) dbepmeHT.
4) ¢pepment, orBevaromuii 3a cunte3 JJHK na marpune PHK. N30mxk-4
OIIK-4 | U60rk-4

NO01x-4
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35 | Perenepauust — 370:
1) mporiecc BOCCTaHOBIJIEHUS KJIETKOM yTpaueHHbIX WM IOBpe- U o1
MKJICHHBIX YacTen OIK-1 | UM 20mk1
2) mpoliecc BOCCTAHOBJIEHUSI OPraHU3MOM YTPAYEHHBIX WU T10- UB30omk-1
BpPEXKJCHHBIX YacTel. B KII€TOYHON MHKEHEPUM PACTEHUN — IIPO-
1ecc 00pa3oBaHus 1IEJI0I0 PACTEHUs U3 OJHOM KJIETKU WIIM KaJl-
JIyCHOU KYJIbTYpbI
3) npoliecc BOCCTaHOBJICHUS YTPAYE€HHBIX WJIM ITOBPEXKIEHHBIX
4acTel OpraHusma N130mk-4
4) nporecc BOCCTAaHOBJICHHUS KJIETKON MJIU LIEJIBIM OpPraHU3MOM OIIK-4 | U60mk.4
YTPAYEHHBIX WIN ITOBPEXKACHHBIX YacTel. B K1eTOYHOM UHKEHE- N190mk-4
pHMM pacTeHUH — Ipolecc 00pa3oBaHMsI LEJIOTr0 pacTeHUs U3 O-
HOM KJIETKH WJIM KaJUIyCHOH KYJIBTYPBI
36 | PekomMOMHADMS — ITO:
1) 0OOMEH reHeTHUeCKUM MaTepUuaoM MEX1y IBYMs UCXOIHBIMU
monekynamu JIHK, 3akperisiomuii y moroMcTBa HOBbIe KOMOU- W/llonk1
HALUI IPU3HAKOB OIIK-1 | U]Q20mk-1
2) 0OMeH reHEeTHYECKUM MaTepHaIoM MEXIy ABYMS MOJICKYIaMU N/ 30mk1
JIHK
3) oOMeH reHeTHYECKUM MaTepHalloM MEXKIY ABYMS UCXOJAHBIMU
monexkynamu JAHK, npuBoasiiuii k nosiBiIeHUI0 y IOTOMCTBA HO-
BbIX KOMOMHaNMi pu3HaKkoB. Ha MosiekysipHOM ypOBHE pe3yiib- N130mk-4
TAaTOM PEeKOMOMHAIIMHU SABJISIETCS 00pa30BaHUE PEKOMOMHAHTHBIX OIIK-4 | U160mk-4
(rubpuansix) JHK N19%0mnk-4
4) oOMEeH reHeTHYeCKUM MaTepHajIoM MEXIY ABYMs KIeTKaMu
37 | PeniMKkanus — 3TO: W oncs
1) mporiecc caMOBOCTIPOU3BEACHHS HYKJIIEMHOBBIX KUCTOT. OCy- OMK-1 | 1 /12om<_1
IIECTBIIAETCS IyTeM CUHTE3a JOYepHUX HUTEH (PETyIiK) Ha Hc- " I[30n1<-1
XOJTHOM MOJIeKyIie (MaTpHiie) ]
2) mpoliecc cCaMOBOCIPOU3BEICHNS HYKJIEMHOBBIX KUCIOT U Bork-4
3) npouecc BOCTIPOU3BENCHUS HYKIIEHHOBBIX KHCIIOT OIIK-4 | U60mk.4
4) nporiecc, NPOUCXOASIINN B HYKJIEMHOBBIX KUCIOTaX U904
38 | PecTpuKTAa3BI — 3TO: W o
1) bepmentsi, paspesatomue PHK Ha ¢pparments B ctporo onpe- | ork-1 | 1 o1
JIETICHHBIX MECTax U Bomc1
2) depmenrtsl, paspeszatomue JJHK Ha ¢pparmenTs! B cTporo
OTIpe/IeNIeHHBIX MECTaX N3 0ormk-4
3) bepmenTsl, paspesaromue JJHK Ha GpparMeHTHI OlK-4 | U160rk-4
4) pepMenTHI, oTBeyaromye 3a yasoerne JJHK N90rnk-4
39 | Comarnueckasi rHOpUIU3ANHSA — ITO: N 1onk-1
1) rubpunmzanus mpu 0€CIosIOM pPa3MHOXKEHHUH. OIIK-1 | U120mk-1
2) rubpuan3anus MpH MOJIOBOM CKPELIMBAHUU. N/ 130onk-1
3) rubpuan3anus IUTUIONIHBIX OPTaHU3MOB. N30mk-4
4) rubpuauszanys B 00X0 MOJIOBOTO CKPEIIMBAHUS. OIIK-4 | U 60mk-4

N190nk-4
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40 | CoMaKkJIOHBI — 3TO
1) perenepaHThl, XapakTepu3yromuecs GeHO— U TeHOTUITNYECKHU- W/l onk-1
MU U3MEHEHHUSIMU B CPaBHEHHUH C PACTCHUSIMHU — TOHOPaMU OIK-1 | W Q20mc-1
2) pacTeHus1, XapaKTepU3YIOLIHecs TeHOTUITNYECKUMU U3MEHEHU- ]3omk-1
MU B CPABHEHHUH C PACTEHUSMU — JOHOPaMH
3) pereHepaHThl, OJIy4E€HHbIE U3 KAJUTYCHBIX KYJIbTYp, XapakTe-
pusytomecs GeHO— U TeHOTUITNYECKUMHU H3MEHEHUSIMH B CPaB- U/Bork-4
HEHUHU C paCTCHUSAMHU — JOHOpaMH OIIK-4 | NJ6omk-4
4) pacTeHHs OJTYYEHHBIC U3 KAJIUTYCHBIX KYJIBTYp, XapaKTepu3y- U9mx-4
fouyecss GeHO— ¥ TeHOTUITMYECKUMU U3MEHEHUSIMU

41 | CTpyKTypHAas 4acTh reHa — 3TO
1) y4acTok XpOMOCOMBI, HEIOCPEACTBEHHO KOJUPYIOIUI HH- Nlonka
dopmarmio o cTpykType 6enka man PHK OIIK-1 | W20mnk-1
2) y4acToK siipa KJIETKH, HEIOCPEJCTBEHHO KOAUPYIOLINM HH- N130mk1
dbopmaruio o crpykrype Oenka uinu PHK
3) y4acTok reHa, HeToCpeACTBEHHO KOAUPYIOIIHNHA HHPOPMALIUIO WU Bomx.4
O CTPYKTYPEC KIICTKHU 5 OIIK4 | 1N H6OHK-4
4) y4acTOK T'€Ha, HETIOCPEJACTBEHHO KOAUPYIOUTU nH(OopmaIuio W190rmx.4
0 cTpvKTYpe Genka unu PHK.

42 | CycneH3HOHHAsl KYJbTYypa — 3TO:
1) BeIpalMBaHKE B )KUKOM MUTATENBbHOH cpejie BO B3BELICHHOM Nlonka
COCTOSIHUHM OT/IEBHBIX KJIETOK MM MX HEOOJIBIIMX IPYIII TP OIIK-1 | U20nK-1
UCIIOJIb30BaHUU alNapaTypbl, 00€CIeUNBAIOLIEH UX adpaLUIo U N130mk1
nepeMelInBaHue.
2) BIpalllMBaHKE B )KUJKOM MUTATENBbHON cpelie B OCaKICHHOM
COCTOSTHUU OTJEJIbHBIX KJIETOK MM UX HEOOIbIINX TPy HpU N130mx-4
UCIOJIb30BaHUY alNapaTypbl, 00eCIeUnBaIOLIeH UX adpaliio U OIIK-4 | U60nk-4
nepeMelInBaHue. N190mk-4
3) BBIpalMBaHKE B )KUAKOW MUTATEIbHOM Cpeie BO B3BEHICHHOM

43 | TOTHNOTEHTHOCTH — ITO:
1) cBOMCTBO KJIETOK peain30BaTh FEHETUYECKYIO HH(POPMAIUIO W o
Anpa. OIIK-1 I/IZ[20m<-1
2) CBOMCTBO KJIETOK peann30BaTh FT€HETUUECKYIO HH(OPMALIHIO B0kt
A1pa, 00eCceunBalOLIYI0 UX Pa3BUTHE A0 LIEJI0r0 OpraHu3Ma.
3) CBOIMCTBO KJIETOK peain30BaTh FEHETUYECKYIO HH(POPMAIUIO
A1pa, 06ecrevrnBarouyto ux TuQGepeHIMpoBKY U pa3BUTHE 10 UBomca
LIEJIOr0 OpraHusMa. OTTK-4 | WlI6omk.4
4) CBOWCTBO KJIETOK PEaTM30BaTh T€HETUUYECKYIO NH(POPMAIIHIO U904
XPOMOCOM, 00eCTIeunBaroIIyIo Ux Au¢ HEepeHITUPOBKY.

44 | Tpancdopmanus — 3T0:
1) nepeHoc reHeTH4YecKOi HH(POPMAITUN MEXKTY KJIETKaMH U Op- o1
TraHu3MaMH C ITOMOIIBIO BEIZIETIeHHOM 13 kineTok PHK. OIK-1 | M 20mk-1
2) mepeHoc reHeTUYecKoi HH(pOpMaITUN MEX 1y KJIETKaMH U Op- W]3onk-1
TaHU3MaMH C IMOMOIILIO BeIZIeIeHHON 13 KieTok JIHK.
3) nepeHoc nHpopMaIK MEXY KJIETKaMU U OpraHMu3MaMH C T10- N]Bormk-4
MOMIBIO BBIIEIeHHOI 13 Kietok JTHK. OIIK-4 | U/160rk-4
4) nepeHoC TeHeTH4ecKo HH(HOPMALIUK MEXIY KIETKaMH. N rk-4

45 | TpaHcreHHbIe OPraHU3Mbl — 3TO OPTaHU3MBI:
1) c mpu3HaKamMu, KOIUPYEMBIMH 4YXKYPOIAHBIMH I'€HaMHU, TIepe- W/ lonk
JAHHBIMU B HUX C TIOMOIIIbIO TEHHOM HMJTH KJICTOYHON MH)KECHEPHH OIIK-1 gﬁgonm

OIK-1

2) ¢ HOBBIMU NPU3HAKAMU, KOJUPYEMBIMHU 4YXKYPOJIHBIMH IFEHa-
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MHU, IICPCAAHHBIMU B HUX C TIOMOIIBIO TeHHOM MJIN KJICTOYHOMI

WHXXEHEepUU B omk.4
3) ¢ HOBBIMH NIPU3HAKAMHU, KOJUPYEMBIMH YYXXYPOIHBIMH IreHa- OIK-4 | U60mxa
MU, MIEpEJaHHBIMU B HUX C IIOMOILIbIO OaKTepUH 9014
4) ¢ HOBBIMHU MPU3HAKAMU, KOAUPYEMBIMHU UY>KYpPOJIHBIMHU T'€HAa-
MU _TTEeNeTAHHEIMIA R HUX C TTOMOTITREHY Tﬂﬂnﬁ[hﬂﬂkﬂﬂTTHH

46 | Tpanckpunmuus — 3TO
1) nepenuceiBanue" reHeTUIECKONW HH(POPMAIIUU CO CTPYKTYPHOM N 1omnk-1
yacTu reHa Ha MatpuuHyro PHK, ocymectBisemoe pepmerTom OIIK-1 | U120mk-1
PHK —rupusa N30mk-1
2)  '"mepenuchiBaHWE" ~ TEHETHYECKOHM  WH(MOpPMAIMU  CO
CTPYKTYpHOM 4actu reHa Ha Marpuynyro PHK, ocymectBisemoe
dbepmentom PHK —mmonumepasa W3 0mxk-4
3)"mepenuceiBanne” reHeTHIeckoi nHpopMaluu co ctpykrypaoit | OIIK-4 | U160rk-4
yactu reHa Ha marpuunyro PHK, ocymectBisiemoe depmenToM N190r1k-4
PHK —ronounszomepaza

47 | Tpancassuus — 3TO: WU
1) cuntes 6enka Ha marpunie M—PHK, ocymectBisiercs B uto- Alonky
Ia3Me OIIK-1 | U120mk-1
2) cunte3 6enka Ha matpule JJHK, ocymecrsusercs Ha pudoco- U/ Bonc1
Max
3) cunres Oenka Ha matpune M—PHK, ocymectBisiercs B kietke OTIK-4 EHZOHK"‘
4) cunte3 Oenka Ha maTpuiie M—PHK, ocymecTsisiercst Ha pubo- i Hﬁiﬁi:
coMax

48 | Tpancdopmanusi — 3T0:
1) nepeHoc reHeTn4yeckoi HH(POPMATUN MEX Ty KJIETKaMH U Op- N 1onk-1
raHU3MaMH C TIOMOIIIBIO BhIIeNICHHOM n3 KieTok JJHK OIIK-1 | U120mnk-1
2) mepeHoc reHeTHYecKoi HH(pOpMaITUN MEX Ty KIIeTKaMH N B3onk-1
3) nepeHoc reHeTUYecKOoN HHPOpMAIMU MEXKIY KIeTKaMu U Op-
raHM3MaMu C IOMOUIBIO BbleNeHHOM n3 kieTok PHK U130mk-4
4) nepeHoc reHeTU4ecKor HH(pOPMaLUU MEX]y KIIETKAMU U Op- OIIK-4 | Ul60mk.4
TraHW3MaMH C ITOMOIIIBIO BBIJIEJIEHHOTO U3 KJIETOK (pepMEeHTa U 90rk-4

49 | TpaHcreHHble pacTeHHs — ITO:
1) opraHu3MBl, OJyYEHHBIE B PE3YIbTATE PEKOHCTPYKI[HH Opra- W onc1
HH3MA OIIK-1 | U120mk-1
2) OpraHu3MBl, OJyYEHHBIE B PE3YIbTATE PEKOHCTPYKI[MU TEHO- N Bonc1
Ma
3) opraHu3Mbl, IOJyYEHHBIE B PE3yIbTaTe PEKOHCTPYKIIUU XPO- W/ Bonk-4
MOCOM OIIK-4 | U60rmk-4
4) opranu3Msl, MOJIy4€HHbIE B PE3yJIbTaTe PEKOHCTPYKLUU SApa ] B0n-4

50 | ®uUTOropMOHBI — ITO:
1) XuMUYecKre COeTMHEHHSI, KOTOPBIE BBIICIISIOTCS B MUKPOKO- W oncs
JIMMECTBAX B OJHOMH 4aCTH PACTEHHS, TPAHCIOPTUPYIOTCA B AIPY- OTIK-1 | M2omcs
THE €ro YacTH, I'Jie MPOSBISIOT Peryaupyollee 1elcTBrIe Ha Mpo- M Bomc
LIECCBI POCTa U Pa3BUTHSL.
2) XUMUYECKHE COSTMHEHMSI, KOTOPHIE BBIICISIFOTCSI B MAKPOKO-
JMYECTBAX B OJAHOI YacTU PacTeHHUS, TPAHCTIOPTHPYIOTCS B APY- B0
THe T 4acTH, I/Ie IPOSIBIIAIOT PEryTupYyIoliee IeHCTBHE HA IPO- | e 4 | 1 6o,
IIECChI POCTa U PA3BUTHUSI. I/II[9OHK :

OIIK-

3) XUMHYECKHE COETUHEHHSI, KOTOPbIE MOTPEOIISIIOTCSI B MUKPO-
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51 | [IMTOMIA3MOH — 3TO: Nlonka
1) MHTOXOHIPUAIEHBIA TEHOM LUTOILIA3MBI. OIIK-1 | U201
2) MUTOXOH/IpHAJIbHBIN U XJIOPOIIACTHBIA F€HOMBI LIUTOIJIA3MBI. W30k
3) XJIOpOIUIACTHBIN F€HOM LIUTOIJIA3MBl. U/Bork-4
4) reHOM IMTOIJIa3MBbl. OIK-4 | YN16omics
52 | Hmopwux — 370X
1) IpoAYKT CIUSIHUSL KIIETOK Ul lonk1
2) IpORYKT CIMUAHUSA KIETOK, KOI/la THOpUA HacleayeT Aapo Of- OIIK-1 | M120mk-1
HOTO POJIUTEIS, & IUTOIIA3MOH — JIMOO IPYTOro POIUTENS, JINOO U3 omk-1
000UX POIUTEIICH.
3) OpOJYKT CIUSHUS KIETOK, KOrja ruOpu]] HacaeayeT sapa 000- U30mk-4
UX POJUTENCH OIIK-4 | U160rK-4
4) NpOYKT CIAUSHUS KJIETOK, IOJyYEHHBIA IIPU THOPUIN3ALUN N190mk-4
53 | lltamm — 370 :
1) COBOKYMHOCTh pacTeHH, UMEIOIIMX 00IlIee MPOUCXOKIACHUE U Ul onka
XapaKTepU3YIOIUXCs OJJMHAKOBBIMH YCTOMUMBBIMU IIPU3HAKAM OIK-1 | U 20mk1
2) COBOKYITHOCTb OaKTE€pHaJIbHBIX KJIETOK, BUPYCOB, KIETOUYHbIX U Bonk1
JIMHUHN )KUBOTHBIX WJIM PACTEHUH, HUMEIOIIUX 0011ee pouc-
XOX/ICHUE U XapaKTEPU3YIOIUXCsl OJUHAKOBBIMH YCTOMYNBBIMU
IpU3HAKaMU U304
3) COBOKYIHOCTH OaKTEPHANILHBIX KICTOK, MM PACTEHUH, UMEIO- | OIIK-4 | U T60r1Kc-4
IIMX 00lIee MPOUCXOXKICHHUE U XapaKTEePU3YIOIIUXCsl OIMHAKO- U904
BBIMU YCTOWYMBBIMH NTPHU3HAKAMH
IMOpPHOKYIBTYpa — 3TO: N 1onk-1
54 | 1) KynbTypa U30IMPOBAHHBIX 3apOAbIIIEH OIIK-1 | U20mxk-1
2) KynbTypa U30JUPOBAHHBIX SHOCIIEPMOB N30mnk-1
3) KyJIbTypa U30JIMPOBAHHBIX CEMANIOYEK W Bomxa
4) BbIpALMBAaHUE MBUIBLBI HA HCKYCCTBEHHON IUTATEIBHOM CPENC | [IK-4 | U T6omK.a
W190nk-4
55 | Dkcmpeccusi TeHOB — 3TO:
1) mporuecc, B pe3ysibTaTe KOTOPOro 3aKOIMPOBAHHAS B T€HE UH- N1 onx-1
dopmanus 6yner nepenucana Ha M—PHK u TpancnupoBana Ha OIIK-1 | U120mK-1
0eJIoK I/II[3OHK—1
2) mpotecc, B pe3yibTaTe KOTOPOro 3aKOMPOBAHHAS B I'eHE WH-
dbopmarus Oyaet nepenurcana Ha M—PHK
3) npotiecc, B pe3yibTaTe KOTOPOro 3aKOAMPOBAHHAS B sJIpe IR
KJIETKH nHpopmManus Oyzer nepenrcana Ha M—PHK u tpancmupo- | OITK-4 | U160rik-s
BaHa Ha OeJIoK W1%0rxk-4
4) mporiecc, B pe3ysbTaTe KOTOPOTO 3aKOIUPOBAHHAS B XPOMOCO-
56 | Bo3HUKHOBEeHHME FTeHOMMKHU KAaK HAYYHOIl TUCHUTIJIMHBI CTAJI0 U ot
BO3MOKHBIM IOCJIe: OIIK-1 | U120mk1
1) ycranonenus ctpykrypsl JJHK; UM30mic1
2) co37jaHus KOHLIETIIIUH I'eHa;
3) nuddpepeHmanuy peryIsTOPHBIX U CTPYKTYPHBIX Y4aCTKOB N3 omxk-4
reHa; OIIK-4 | U160rk-4
4) NOJTHOTO CEKBEHUPOBAHHS TEHOMA y PSIa OPraHM3MOB. N90nx-4
57 | CyuecTBEHHOCTh I'eHa Y NAaTOTeHHOT0 OPraHu3Ma - KoAupye- N 1omnk1
MbIii T€éHOM NPOAYKT HEOOX0AUM: OlIK-1 W20k

Yxyra
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1) anis pa3MHOKEHUSI KIETKU;

2) TSl MOJICP>KaHUSl )KU3HEACATEIIbHOCTH; W/ B3ori-4
3) Ui MHBA3WH B TKAHU; OIIK-4 | U6om-4
4) 1 THAKTUBAITUU AHTUMUKPOOHOTO BEIIIECTBA. N]Ooni-4
58 | Joist moJryyeHHUsi MPOTOIJIACTOB U3 KJIETOK I'PHOOB HCIOJIb3Y- N1 onk-1
ercsi: OINK-1 W20mxk-1
1) nmu3orum LT
2) TpUIICUH N3 omnxk-4
3) «ynHTOYHBIN PEPMEHT OIIK-4 | U160ormk-4
4) nericuH N90rx-4
59 | Jlnst momy4deHus MPOTOIIACTOB U3 OAKTEPHUATBHBIX KIETOK HC-
MOJIb3YETCS: N1 onk-1
1) mu3omum OIIK-1 | U120mxk-1
2) «yIUTOYHBIN (epMEHT N130omnk-1
3) Tpuricux
4) naravH W B30omx.
OIIK-4 | U160mnk-4
W190mk-4
60 | O0bequHEeHHEe reHOMOB KJIETOK Pa3HBIX BHIOB U POJIOB B0O3- W1 omx-1
MOKHO IIPH COMATHYECKOI THOpUAN3aIum: OIIK-1 | U120mk-1
1) TONBKO B MPUPOIHBIX YCIOBUSX; N30
2) TOJBKO B ICKYCCTBEHHBIX YCIIOBUSX; B o4
3) B IPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUSIX OITK-4 | WJT60mx-4
W190nk-4
61 | [IpeuMyIeCTBAMHU FeHHO-MHKEHEPHOT0 HHCY/JINHA SABJISIIOTCS S N1 onx-1
1) BbICOKast aKTUBHOCTB; OIIK-1 | U201
2) MEHbIIIAs AJUIEPTeHHOCTD; N300
3) MeHbIIIast TOKCHYHOCTH; N30mnk-4
4) Gospiast CTaOUILHOCTD. OIIK-4 | U160mnk-4
W190mk-4
62 | lIpenmMyuIecTBa MOJy4eHUsI BUAOCTEUPHUUECKHX [IJIsI Ye0- N1 onx-1
BeKa 0eJIKOB MyTeM MUKPOOHOJIOTMYECKOr0 CHHTe3Aa: OIIK-1 W20mxk-1
1) nmpocroTa 00opyaOBaHUS; 17; 81 et
2) DKOHOMHYHOCTb; M]3 ork-4
3) oTcyTCcTBUE AEPUIMTHOTO CHIPBS; OIIK-4 | U16ormk-4
4) CHATHE STHYECKUX TPOOIIEM. N190mk-4
63 | Pa3paboTaHHasi TEXHOJIOTHS MOJIyYeHUS] PEKOMOMHAHTHOTO OINK-1 W1 omnx-1
JPUTPONOITHHA OCHOBAHA HA IKCIPECCUM I'eHA: N20mxk-1
1) B knmeTkax OGaKkTepHii;
2) B KJIETKaX JIPONOKEH N130mnk-4
3) B KIIeTKax pacTeHHUIi; OIIK-4 | U160rmKk-4
4) B KylbTyp€ *KUBOTHBIX KJIETOK. N O0nk-4
64 | Ilpu oreHKe KauecTBa TeHHO-MH)XEHEPHOTO UHCYIIMHA TpeOyeTcs N1 onk-1
YAEIATh OCOOCHHO 0OJIbIlIee BHUMAHUE TECTY Ha! OIIK-1 N120mnk-1
1) crepriibHOCTS; RS
2) TOKCUYHOCTB; IR
3) alepreHHoCTh; OIIK-4 | U160mk-s

4) MUPOTEHHOCTb.

UO01k-4
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65 | CurHajJbHasi TPAHCAYKIIUSI: N1 onk-1
1) nepenaua cursaia oT KJIETOYHON MEMOpPaHbBI HA TCHOM; OIIK-1 N120mnk-1
2) “HULHALKS OCJIKOBOIO CHHTE3a; R are
3) MOCTrpaHCIAIMOHHBIE U3MEHECHHS O€IIKa; N130rmK.4
4) BbIIETICHUE TUTUYCCKUX (DEPMECHTOB. OIIK-4 | U060mk-4
N9rx-4
66 | Tpancdepasbl 0CyIECTBIISIIOT: Wlonk
1) karanu3 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN; OINK-1 N20mk-1
2) nepeHoc (PyHKIIMOHAIBHBIX TPYII Ha MOJICKYJTY BOJIBI; o
3) Karanu3 peakiuii MPUCOSTUHECHHUS 110 TBOWHBIM CBS35IM; B0k
4) kaTanM3 peakiuii nepeHoca PyHKIMOHAIBHBIX TPYIIN HA Cy0- OTK-4 | UM60rxca
cTpat. N90rk-4
67 | MumeHbI0 111 GU3MYECKUX M XUMUYECKHX MYTareHoB B U1 omka
KJIeTKe 0M000beKTOB SIBJISIIOTCS: OIIK-1 | U120mk-1
1) AHK; U/ Bonk-1
2) JIHK-monmumepa3sa;
3) PHK-nonumepasa; W 30mk-4
4) pubocoma; OIIK-4 | M/6orik-4
W190rmk-4
68 | [NousiTHe «JIMIKHE KOHULD MPUMEHHUTEIbHO K TeHeTHYECKOM W1 onx-1
MHKEHEPUH 0TPasKaeT: OIK-1 | M20mks
1) xomMIIIEMEHTapHOCTh HYKJICOTUIHBIX MOCIIE10BATEIbHOCTEM; 143
2) B3aUMO/ICHCTBHE HYKIEMHOBBIX KUCIIOT U THCTOHOB;
3) pearupoBanue apyr ¢ npyrom SH-rpymm ¢ o6pazoBanueM au- N/ 3onc-4
CyIb(QUIHBIX CBs3€EHl; OIK-4 | MNl6or-4
4) TuapodoOHOE B3aUMOICHCTBUE JTUTTHIOB. N/ 0on-4
69 | @epmeHT JIMTa3a NCMOJIL3YeTCSl B TeHeTHYeCKOil WHIKeHEePHH
MOCKOJILKY: N1 onk-1
1) ckpemsieT BEKTOp ¢ 000IOUKON KIETKH XO3IHHA; OIIK-1 | M120nk-1
2) KaTaTu3upyeT BKIIOYCHNE BEKTOPA B XPOMOCOMY KIIETOK XO- UB0mk1
35IMHA;
3) KaTaM3uPyeT KOBAJICHTHOE CBS3BIBAHUE YTIICBOTHO-
docdopnoii enu JJHK rena ¢ IHK BekTopa;
4) kaTtaau3upyeT 3aMbIKaHUE MENTHIHBIX MOCTUKOB B MENTH]I0- W 30mx-4
TJIMKaHe KJIETOYHOW CTEHKHU. OIIK-4 | M6orik-4
W190nxk-4
70 | BHOTEXHOJIOTY «TeH-MapKep» Heo0X0uM: W omiea
a) JUTsI TIOBBIIICHUSI aKTUBHOCTH PEKOMOMHAHTA; OMK-1 | W20ma
0) s 00pa3oBaHUS KOMIIETEHTHBIX KJIETOK XO35MHa; W Bomka
B) 17151 MOIU(UKAIIMKA MECTa B3aUMOJICHCTBUS PECTPUKTA3 C CyO-
CTpPaToM;
T) A5 0TOOpa PeKOMOMHAHTOB. U3 ork-4
OIIK-4 | U60r1k-4

WU190nk-4
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71 | BeKkTOp HA OCHOBE IJIa3MH/IbI NPEINOUYTHTEIbHEH BEeKTOpa HA W1 omnx-1
ocHoge (parosoii JIHK O0sarogaps: OIIK-1 | U120mk-1
1) Gonbmiomy pasmepy; W13 0mk-1
2) MEHbIIIeH TOKCUYHOCTH;
3) GoIbIIEli YACTOTHI BKIIOYEHHS; N304
4) OTCYTCTBHS JIU3UCA KIICTKH XO3S1HA. OIIK-4 | N160mk-4
N190rmik-4
72 | IlpenMyIIecTBO PACTHTEIBHOTO CHIPbS, MOJIYy4aeMOr0 NMpPH
BLIPAIMBAHUH KYJILTYP KJIETOK Mepe]l ChIPheM, NIy aeMbiM | o gﬁ;gﬁii
U3 IVIAHTANMOHHBIX HJIH IMKOPACTYIIUX PACTEHMIi:
1) 607bIIast KOHLEHTPALMS [EIEBOTO IIPOAYKTa; B30k
2) MEHbIIIasi CTOUMOCTb;
3) CTaHAapTHOCTD;
4) 6onee MpocToe U3BICUCHHUE 1EJIEBOTO POAYKTA. UB30rmk-4
OIIK-4 | U160rmk-4
N90rk-4
73 | AyKCHHBI — TEPMHH, M0/] KOTOPBIM 00beTHHSIOTCSI crenudu-
YecKHe CTHMYJISTOPbI POCTa: N1 onk-1
1) pacTuTENbHBIX TKAHEH OIIK-1 | U120mk-1
2) aKTHHOMHIIETOB; N130mk1
3) )KUBOTHBIX TKaHEH;
4) syGakTepuid. OTTK-4 N3 ork-4
NJ160mk-4
74 | Lleap ceKBeHMPOBAHUS F€eHOMA — YCTAHOBJIEHHE: U omict
1) pazmepoB renoma OIK-1 | U Romc1
2) mocie0BaTeNbHOCTH HYKJIEOTH IOB W Bomc1
3) conepxkanust A-T r) coorHomenus A-T/I'L] map HyKJI€OTHIOB
4) uzmeHeHus Metabonu3Ma
N/130mnk-4
OIIK-4 | U160mk-4
N19rnk-4
75 | BuoTeXHOI0THS — ITO... Nl
1) uzyuenue OMOIOrMUECKON AKTUBHOCTH JIEKAPCTBEHHOT'O pacTH- OIK-1 | 1 2128EE-1
TEJILHOTO CBIPbS } Vo
2) WCTIONIb30BaHKE KYIbTYpP KJIETOK, OaKTepHil, ’)KHBOTHBIX, pac-
TEHH, 00eCTIeYNBAIOIIUX CUHTE3 CHEIM(PUUECKIX BEIIECTB
3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX ()OPM IIPETapaToB C Mo-
MOII[bIO JKUBBIX CHCTEM } 3ok
4) n3ydeHue 3aBUCUMOCTH «CTPYKTypa-3¢(deKT» B NeHCTBUU Jie- OIK-4 | UJT60mk.4
KapCTBEHHBIX CPEJICTB W%mk4
) CHHTE3 HOBBIX JICKAPCTBEHHBIX MTPENApaToB U U3y4YEeHUE UX
CBONCTB
76 | IlocenoBaTEJBLHOCTh CTAUIl OHOTEXHOJOTHYECKOTO MPOoIec-
ca: I/IﬂIOHK—l
1) 06paboTKa LeIeBoro mpoayKTa, 0opadorka chipss, pepmenra- | OIK-1 | M120mk1
s u GuoTpancdopmanus NJB30nk-1
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2) buotpanchopmarys, pepMeHTanus, 00padboTKa ChIpbs U Lieje-

BOT'O MPOJAYKTA U301k
3) ucxonHast 06paboTKa ChIpbsi, hepmeHTanust, buorpanchopma- | OIK-4 | U604
s, KOHeYHasi 00paboTKa 11eJIeBOro MPOaAyKTa U90rk-4
77 | B OMOTEXHOJIOTHH TOHSITHIO «0M000HEKT» COOTBETCTBYET CJie-
Ayouiee onpeaeaeHme: N1 onk-1
1) opranusm, Ha KOTOPOM UCHBITHIBAIOT HOBbIE BAB OIIK-1 | U120mxk-1
2) OpraHU3MBbI, BHI3BIBAIOIINE MUKPOOHYIO KOHTAMHHAIIUIO TEX- N30mk-1
HOJIOTUYECKOT0 000PYA0BaHUS
3) hepMeHT, UCTIONB3YEMBIi TSI TCHHO-UHXCHEPHBIX MPOIIECCOB
4) opranusm, npoayuupytomuii BAB 1) pepMeHT, ncnonb3yemsiii
B JIEYEOHBIX IIEIISIX B304
OIIK-4 | U60rK-4
W190mk-4
78 | OTIMYUTEIbHbIE 0COOEHHOCTH MPOKAPHOTHYECKOIH KIETKH: N 1onk-1
1) manslii pazmep OIIK-1 | 2001
2) HaJM4He spa 101 R P
3) HanmM4re CyOKIIETOYHBIX OpTaHeT U3 0rk.4
4) MHOTOCITIOMHAsI KJIETOUHAsl CTCHKA OIIK-4 | U60mk-4
N19rnk-4
79 | IpokapuoTHI — 370 ... N 1onk-1
1) xpynHBI€ 110 pa3Mepy MHOTOKJIETOYHBIE CTPYKTYpPBI, HE CO- OINK-1 N20mk-1
JiepKale opraHesul e
2) HeOOMbIINE KIETKU ¢ nuTorutazmarndeckoit JIHK, xapakrepu-
3YIOLIUECS OTCYTCTBUEM OPTaHEII N 30mk-4
3) HeOOIbIIIHE KIIETKH, OKPYKEHHBIC pUTHIHON KileTouHOoU cTeH- | OIIK-4 | U160mk-4
KOH, XapaKTepU3YIOLIUecs OTCYTCTBUEM OpPTraHeIlT U HaJu4ueM N 190r1k-4
JHK B nuromnazme
I'ennast uHKeHepus — 3TO ...: N1 onx-1
OIIK-1 | M120mk-1
1) meTo1, OCHOBaHHBIN HA BBIJICTICHUHU U KYJIbTUBUPOBAHUU TKa- N30mk-1
Hell ¥ KJIETOK BBICIITUX OPTaHHU3MOB
2) u3MeHenue nepBuuHoi cTpykTypbl JIHK B KOHKpeTHOM ydact- OIIK-4 N Bork-4
80 | ke, 4TO, B KOHEYHOM CUETE, MPUBOJUT K U3MEHEHHUIO ()eHOTHUTIA NI160nk.a
OMOJIOTMYECKOT0 00BEKTa, UCTIOJIB3YEMOT0 B OMOTEXHOJIOTHYE-
CKHX Ipolieccax N301mK-4
3) MeToJT co31aHns PeKOMOWHAHTHBIX Wi THOpuHbIX JTHK OIIK-4 | U 60mk-4
W190rmnk-4
81 | lna3muaa — 370 ...:
1) ompeneneHHbBIN ITaMM KUIIEYHOH MATOUKH, UCTIONB3YEMBbIN W1 omnx-1
JIUIS OMOTEXHOJIOTMYECKUX IIeNeH OIIK-1 | U120mnk-1
2) xonblieoopasnas monekyiny JIHK - BHEXpOMOCOMHBIH 371€MEHT W13 0mnxk-1
TeHEeTHYECKON nHpOpMaIuu
3) yuacrok uenu PHK, Hecymmii nHQopManuio o cTpykType resa W/ Boric-4
T') BUPYC, Pa3MHOKAIOIIUICSA B IUTOILIA3ME MUKPOOHOM KIIETKH OIIK-4 gﬁgonm
OTIK-4

4)THK B knetku 6akrepuii
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82 | OT6op TpancGOPMHUPOBAHHBIX KJIETOK, COEP/KAIMMX PEKOM- WU omct
onnantHyo JHK (rudpugnyro miasmMuay) npoBoasT: OIIK-1 | U120mk1
1) recTupoBaHuEeM Ha PE3UCTEHTHOCTb K PA3JIMYHOM Temmeparype W Bomk-1
2) TECTUPOBAHUEM Ha PE3UCTEHTHOCTDH K ONPE/ICICHHBIM aHTH-
OnoTHUKaM
3) 0 CIOCOOHOCTH OKPAIIMBATHCA FeMATOKCHIMHOM U/Bork-4
4) mo MopdoJIOTUUECKUM MPHU3HAKAM JT) IO CKOPOCTH POCTa U OIIK-4 | U160nk-4
Pa3MHOKEHHUS U0nk-4
83 | OTinunTeIbHbIE 0COOEHHOCTH IYKAPHOTHYECKOH KJIETKH: N1omk1
1) GombI10ii pazmep OIK-1 | U120mk.1
2) OTCYTCTBHE siapa 1701 RYNT
3) purugHast KJIeTOYHask CTEHKa N130mxk-4
4) OTCYTCTBHE CyOKIETOUHBIX OPTaHesll OIIK-4 | U160nk-4
W190mk-4
84 | DykapuoThI — 37O ... N1 onk-1
1) kpynHBIE 110 pa3Mepy MHOTOKJIETOYHBIE CTPYKTYPBI, COJEpKa- OIIK-1 | U20mk-1
e opraseuisl 1 xpomocoMuyro JTHK W3 0mk-1
2) HeOombIuue KieTku ¢ xpomocoMmuoit JIHK, xapakrepuzyromu-
€Csl OTCYTCTBHEM OpTaHeIlT
3) HeOoMbIINeE KIETKU, OKPYKEHHbIE PUTHIHOM KJIETOUHOM CTEeH- W/ Bomk-4
KOW, XapaKTEPU3YIOIINECS OTCYTCTBUEM OPraHesul U HATNYUEM OIK-4 | M/16onk-4
xpomocomHoi JIHK W04
4) HebombIINE KIETKU, OKPYKEHHbIE MeMOpaHoil u3 dpocdou-
85 | Saccharomyces cerevisiae —
1) npokapuortuueckuii ananor E.coli, sBnstomuiicss MOAEIbIO AT WA lomc
M3YYEHHUS KJIETOK YeJIOoBeKa OIK-1 | M20mk-1
2) sykapuotndeckuii ananor E.coli, sBisromuiicss MoJiebo JUIs W30mx1
U3yUYEeHHsSI KIIETOK YeJIOBeKa
U 3onk-4
OIIK-4 | U60rmk-4
U %rk-4
86 | Myrauum — 3710 ...:
1) MeTo1, OCHOBaHHBIH Ha BBIJCIICHUH U KYJbTHBHPOBAHUN TKa-
HEH U KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPraHU3MOB U ot
2) n3zmeHeHue nepBuuHoi cTpykTypel JJHK B KOHKpeTHOM ee | OIIK-1 | U T2 omk-1
y4acTKe, 4YTO, B KOHEYHOM cYeTe, NPUBOJUT K H3MEHEHHUIO UM30mic1
deHoTuna  OMOJOTMYECKOTO  OOBEKTa, HCIOJIb3YyeMOro B
OMOTEXHOJIOTMYECKHX Mpolieccax
3) MeToJT co3/1aHns PeKOMOWHAHTHBIX Wi THOpHIHBIX JTHK
N/Bonk-4
OIIK-4 | U60rk-4

WU190nk-4
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87 | KiierouHasi MH:KeHepPHsI — ITO ...: N1 onk-1
1) meTox, OCHOBaHHBIHM Ha BbIIEJICHUH U KYJIbTUBUPOBAHUH TKa- OIIK-1 | U120mk-1
HEH Y KJIETOK BBICIIUX MHOTOKJIETOYHBIX OPTaHU3MOB W3 0mnxk-1
2) u3meHenue nepuyHou cTpykTyphl JJHK B KOHKpeTHOM ee
y4acTKe, 4TO, B KOHEYHOM CYETe, IPUBOIUT K M3MEHEHUIO (DeHO-
THTIa OMOJIOTMYECKOTO 00BEKTA, UCIIOIB3YEMOTO B OMOTEXHOJIO- W13 0mxk-4
THYECKUX MpolLeccax OIIK-4 | U16omk-4
3) MeTo co3MaHus PeKOMOMHAHTHBIX WK ruopuanabix JJHK WJ190rxk-4
88 | Ilpomecc H3roTOBJIEHHN reHHO-HHKEHEPHBIX MPENapaToB
BKJIIOYAET:
1) xonupoBaHue reHa YyenoBeKa, OTBETCTBEHHOT'O 32 CHHTE3 HEOO- U2 o
OIIK-1 | U120mk-1
XOJIMMOTO MPOJTYKTa M Bomc
2) Mmoau(UKAIMIO TEHETHUECKOTO anmapaTa 00JIbHOTO /ISl yBeNu-
yeHusl OMOCHHTE3a HEOOXOIUMBIX TTPOIYKTOB
3) BHeIpeHne MUKpOOHOM KieTKu ¢ pekomOuHaHnTHOU /[JHK B
OpraHu3M 4YeJIoBeKa
4) KynbTUBHUPOBAHUE U BBIACICHUE MUKPOOHBIX KJIETOK C PEKOM- U3 orik-4
ounantHeiMu JTHK OIIK-4 | U160nk-4
1) BHEJPECHHUE YEJIOBEUYECKOTO T'eHA B IasMuny MHUKPOOHOM KJIeT- N190rmk-4
KH
89 | TpedoBanus k BekTopam JHK:
1) orcyTcTBHE caiiTa peCTPUKIINK, B KOTOPBII OCYIIIECTBICHA W o
BCTABKA OTTK-1 | M20mks
2) GobLION pa3Mep I3
3) BunocnenuGuIHOCTh oK1
4) Hanuuue CeNeKTUBHBIX TeHETUUECKUX MAPKEPOB ISl UICHTHU-
(UKAUY PEIUITMEHTHBIX KJIETOK, HECYIINX PEKOMOWHAHTHYIO
JTHK N3 ork-4
OIIK-4 | U60rK-4
N19rnk-4
90 | CriocoObI BBeIeHHsI KJIOHHPOBAHHBIX T€HOB B COMATHYECKHE N1 onx-1
KJIETKH: OIIK-1 | U120mnk-1
1) MEKpPOUHBEKITUU N3 0mnxk-1
2) C TIOMOIIBI0 XUMUYECKHUX PEarcHTOB, U3MEHSIOIINX IMPOHUIIA-
€MOCTh MEMOpaH U Bork-4
3) ¢ TOMOIIIBIO JTIUTIOCOM, «TCHEH» IPUTPOITUTOB OIK-4 | U60mi.4
4) sKcTpakopHopaibHON 00paboTKOM XpOMOCOM OakTepraIbHOM U 90rk-4
KIICTKH
91 | IlpeumyuecTBa OMOTEXHOJIOTHYECKOTO MIPOU3BOCTBA Opra-
HUYEeCKHX NPOAYKTOB Iepea XUMHYeCKUMH METOJaMH CHHTe- Nlomnk
3a: OIIK-1 HHQ'OHK-l
1) cuHTe3 11ETIEeBOT0 MPOIYKTa B BUJIE CIOKHONU CMECH NBomk-1
2) HeCTIeIM(PHUIHOCTh
3) HE3HAYUTENBHBIN BBIXOJ IIETIEBOTO MPOIYKTA 3ok
4) BO3MOXKHOCTb TTOJTYYCHUST YUCTHIX H30MEPOB OMK-4 | U6omk.s

U190nk-4
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92 | lIpupoaHbIe CLIBOPOTKH BHOCSAT B MUTATEIbHbIE CPEIbI C IIe-
JbIO: N 1onk-1
1) nonnep>kaHusi OCMOTUYECKOTO JABJICHUS B KJIETKE OIIK-1 | U120mk-1
2) IpeI0XpaHeHUs KJIETOK OT IMTOBPEXKIACHUS N30mk-1
3) ycuneHust JHEPreTUYECKUX MPOIIECCOB B KICTKE
OIIK-4 I/Iﬂ?’ OIIK-4
W/160rk-4
N190rmik-4
93 | llesab cTepUIM3aNHN TEXHOJIOTHYECKOT0 BO3AyXAa: W omcs
1) pa3pyuienue GaKTepUANbHBIX CIIOP OIK-1 | W2 '
2) crabuiIn3anys KaueCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa OfK-1
N130mk-1
3) obecrieyeHre NbIXaHUsI MUKPOOPTaHU3MOB-O0HO000OBEKTOB
W/130mnk-4
OIIK-4 | U160rmk-4
W190mk-4
94 | lo xapakTepy KyJbTHBHPOBAHUSI MPOAYIIeHTA ONOCHHTETH- N1 onk-1
YeCKHMi mpouecc noapasaeyasior Ha: OIIK-1 | U120mnk-1
1) nepuoAMYECKHiA, TOTYIIEPUOTUICCKUI, HEPEPBIBHBIN, OTHEM- N30mk-1
HO-JIOJIMBHOH
2) IOBEpXHOCTHBIN U TTTyOUHHBIN U30mk-4
OIIK-4 | U160rmk-4
W190mk-4
95 | Ha ckopocTh pa3MHOKeHHSI MHKPOOPTaHN3MOB-0M000HeKTOB T
B 00JIbIIIel CTeNeHN BIUsIET: Alonk
1) TeMneparypa KyJIbTypalbHON CpeIbl OIK-1 | /2o
parypa KyIbTyp pen
2) cTeneHb adpalyu Cpebl 1Bonc1
3) KOHIIEHTpAIUs TUMUTUPYIOIIETo cyOcTpaTa
4) pH cpenpt
W130mnk-4
OIIK-4 | U160rmik-4
W190mk-4
96 | BropuuHble MeTa00JIUTHI CHHTE3HPYIOTCH (B 00JIbIIEM KOJIH- U o1
yecTBe): OIK-1 | U 20mk1
1) B nar-dase; UMB30mk-1
2) B (pa3e yCKOPEHHOTO pOCTa;
3) B norapupmMuyeckoii dase; M3 omca
OIIK-4 | U604
4) B paze 3aMeIIEHHOTO POCTA; A .
97 | Ilepnoanyeckoe 100aBIeHNe CyOCTPaTAa MPUBOIUT: N 1onk-1
1) x yanuHenuro nar-gasbl OIIK-1 | U120mnk-1
2) K yIUTMHEHHIO a3kl OTMUPAHUS N30mnk-1
3) K YKOpOYeHHIO (a3bl OTMUPAHUS N30mk-4
4) K yITUHEHUIO YKCTIOHEHITUATBHOHN (ha3bl OIIK-4 | U160m1k-4
N]190nx.4
98 | Ilesab cTepuan3aluM MUTATEIbHBIX CPe: N1 onk-1
1) pa3pyuienue GakTepUaNbHbBIX CIOP OINK-1 N20mk-1

IXTID
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2) cTabmH3alys KaueCTBEHHOr0 ¥ KOJIMYECTBEHHOI'O COCTaBa N 30mk-4
3) obecrieueHHEe IbIXaHUsI MUKPOOPTaHU3MOB-0MO00BEKTOB OIlK-4 N 160mnk-4
99 | Cnoco0bl cTepuan3anu GUIbTPOB, IPUMEHAEMbBIX s N lonk-1
OYHCTKH TEXHOJOrHYeCKOro BO3IyXa: OIK-1 | U120mx1
1) narpeBanue N300
2) 00paboTKa TOpsSTYUM TTapOM N3 0mxk-4
3) paguaus B MaJbIX J03aX OIIK-4 | U16omk-4
N90rik-4
100 | IMuTaTenbHBIE CPebl CTEPHIUZYIOT: U1 onk1
1) HachlIEeHHBIM TApOM OIIK-1 | U120mk-1
2) obydeHreM U Bonk-1
3) pamuarueit B MalbIxX 033X
4) 00pabOTKON aHTUCETITUKAMH OIK-4 EZBOHKA
- H6orik-4
N190rk-4
5.3.2.2. Bonipochl 1Jis1 YCTHOIO OIpoca
Ne Conep:xanue Komme- NAK
TeHIHS
N 1omk-1
OIIK-1 N120mk-1
1 Tpeb 9 I/IH3OHK-1
peOOBaHUs K MUTATEIILHOM cpeie
W130mnk-4
OIIK-4 N 160r1K-4
N190mk-4
N 1onk-1
OIIK-1 N120mK-1
5 MonekynspHas OHOJIOTHST KaKk OCHOBa N 30mk-1
TEHHOW MHXKEHEPUU W3 0mKk-4
OIIK-4 N 160mk-4
N90rxk-4
Wlonk1
OIIK-1 N120nk-1
3 0Ocob I/UI:;OHK—l
COOEHHOCTHU TPAHCKPUIIIUHU Y DYKAPUOT
N Bork-4
OIIK-4 N 160mk-4
N190rik-4
N 1onk1
OIIK-1 N120nk-1
4 HUcnonp3oBanme  MeTOHOB In Vitro B N30mnk-1
CENILCKOXO3AICTBEHHON OMOTEXHOJIOTHH. W13 0rmKk-4
OIIK-4 N 160mk-4
N190rik-4
N 1onk1
OIIK-1 N20mk-1
5 JlokazaTenbCTBO TOTHIOTEHTHOCTH OT- W3 0mnxk-1
JIENIbHBIX N30JTMPOBAHHBIX KJIETOK. U130mnk-4
OIIK-4 N 160mk-4
1901k
6 | TpeGoBanus, MpeAbsIBIsIEMbIE npu OIIK-1 W1onk-1
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MPOBEICHUH paboT in Vitro.

N20mxk-1
W13 0mk-1

OIIK-4

W13 0rk-4
WU/160rnk-4
N190rik-4

TpeboBanust k 000pymOBaHHIO J1abopa-
TOPHI 110 OMOTEXHOJIOTHH PaCTEHHH

OIIK-1

N 1omnk-1
NU120mk-1
N3 0mk-1

OIIK-4

W13 0rk-4
WU/160rk-4
N190rk-4

"Crapast 1 HOBas1" OMOTEXHOJIOTHS.

OIIK-1

U 1ormk-1
N120rmk-1
N30mk-1

OIIK-4

N3 0rmk-4
W /160mk-4
N190rk-4

buorexnonorus u obnactu ee mpuMeHe-
HUSL

OIIK-1

N1 onk-1
N20mk-1
M3 0omk-1

OIIK-4

N30rmk-4
WU/160mk-4
M190rx-4

10

CenbCKOXO03IUCTBEHHAA OMOTEXHOJIOTHS

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N3 0rmk-4
N 60r1k-4
M190rk-4

11

KynpTypa KIIETOUHBIX CyCIIEH3UM.

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N3 orxk-4
N 160r1k-4
N 90mk-4

12

@OUTOrOPMOHBI B TEXHOJIOTUH in Vitro.

OIlK-1

N 1omk-1
N120rmk-1
N130mk-1

OIIK-4

N304
N 160114
N190mk-4

13

TOTUIIOTEHTHOCTh PACTUTEIBHOU KIETKH
KaK OCHOBA MeTOJa KyJIbTUBHPOBAHUS in
vitro.

OIlK-1

N 1omk-1
N120mk-1
N130mk-1

OIIK-4

N/130mk-4
NT60r1k-4
U1%0nk-4

14

Perenepariust pacTeHuii B TEXHOJIOTHHU N
vitro

OIIK-1

N 1omk-1
N120nk-1
N3 0mk-1

OIIK-4

M/130mk-4
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WU/160rik-4
N 190rk-4

15

Opranuzaiys paboT MO BBIPAIIUBAHUIO
pacTeHu in vitro.

OIIK-1

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

OIIK-4

N3 0rmk-4
WU /160rik-4
U190mk-4

16

MeToapl CTEpUIIN3AIMN [TPU TPOBEACHHH
pabor in vitro

OIIK-1

U 1ormk-1
NJ20mk-1
W13 0mk-1

OIIK-4

W13 0rk-4
N160mk-4
W 9rik-4

17

Oco0OeHHOCTH pereHepanu PacTeHUi B
KyJIBTYype in Vitro.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N B3onk-4
N 160114
N/190mk-4

18

Coznanne pexkomOunantHeix JIHK wu
"On0IMoTEK" TeHOB.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N3 orxk-4
N160mk-4
N190rmk-4

19

MeTtonsl in vitro Juis 03JOPOBIIEHUS pac-
TEHUI.

OIIK-1

U1 omk-1
N120mk-1
N3 0mk-1

OIIK-4

N3 orxk-4
N 160r1k-4
N 90mk-4

20

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

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N 3ork-4
N 60r1k-4
N 90r1k-4

21

[Ipo6eMbl NCIONIB30BaHUS TPAHCTEHHBIX
pacTeHui.

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N Borxk-4
W/60omk-4
N190rik-4

22

BekTopbl B reHHOW UH)XXEHEPUU

OIIK-1

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

OIIK-4

N/130rk-4
WU160rnk-4
NU190rik-4

23

MexaHu3M 00paTHOM TPaHCKPHUIIITHH

OIIK-1

W1 onk-1
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N20mxk-1
W13 0mk-1

OIIK-4

W13 0rk-4
WU/160rnk-4
N190rik-4

24

Tpancdopmanust y pacTreHuit

OIIK-1

N 1omnk-1
NU120mk-1
N3 0mk-1

OIIK-4

W13 0rk-4
WU/160rk-4
N190rk-4

25

9KCHpeCCI/I$I T'CHOB.

OIIK-1

U 1ormk-1
N120rmk-1
N30mk-1

OIIK-4

N3 0rmk-4
W /160mk-4
N190rk-4

26

Brigenenue u KJIOHUPOBAHUC I'CHOB.

OIIK-1

N1 onk-1
N20mk-1
M3 0omk-1

OIIK-4

N30rmk-4
WU/160mk-4
M190rx-4

27

Perenepanust pacTeHUI U3 MEPUCTEM.

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N3 0rmk-4
N 60r1k-4
M190rk-4

28

WHaykius cTojao0HO- U Ki1yOHeoOpa3oBa-
HUS y KapTodens in vitro.

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N3 orxk-4
N 160r1k-4
N 90mk-4

29

OCHOBHBIE ATanbl TEXHOJIOTHH O3/I0POB-
JIEHHOTO KapTodens

OIlK-1

N 1omk-1
N120mk-1
N130mk-1

OIIK-4

N304
N 160114
N190mk-4

30

CocTaB OCHOBHBIX IIUTATCIbHBIX cpea.

OIlK-1

N 1omk-1
N120mk-1
N130mk-1

OIIK-4

N/130mk-4
NT60r1k-4
U1%0nk-4

31

VCKOpeHHOE Pa3MHOKEHHE 03/I0POBIICH-
HOTO KapTodels.

OIIK-1

N 1omk-1
N120nk-1
N3 0mk-1

OIIK-4

M/130mk-4
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U601k
U190mk-4

32

«3elieHag» OUOTEHOJIOT UL

OIIK-1

U 1ormk-1
NJ20mk-1
W13 0mk-1

OIIK-4

N3 0rmk-4
WU /160rik-4
U190mk-4

33

[TpuroroBiieHre MaTOYHBIX PACTBOPOB IO
Mypacure-Ckyry.

OIIK-1

U 1ormk-1
NJ20mk-1
W13 0mk-1

OIIK-4

W13 0rk-4
N160mk-4
W 9rik-4

34

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

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N B3onk-4
N 160114
N/190mk-4

35

TexHuMKa BBIWICHCHUSI BEPXYIICYHOU Me-
pUCTEMBI KapTodes.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N3 orxk-4
N160mk-4
N190rmk-4

36

MukpouepeHKOBaHHE PACTEHUI KapTo-
dbens.

OIIK-1

U1 omk-1
N120mk-1
N3 0mk-1

OIIK-4

N3 orxk-4
N 160r1k-4
N 90mk-4

37

CxeMbl TPOU3BOJCTBA 03/I0POBIEHHOTO
KapTodes.

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N 3ork-4
N 60r1k-4
N 90r1k-4

38

Crepunuzanus nNpu NpoBeAeHUH padboT in
vitro.

OIIK-1

U 1omk-1
N120mk-1
N130mk-1

OIIK-4

N Borxk-4
W/60omk-4
N190rik-4

39

Oco0eHHOCTH MPUTOTOBJICHUS MUTATENb-
HBIX CpeZl.

OIIK-1

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

OIIK-4

N3 orik-4
WU160rnk-4
N 19rik-4

40

MuxkpodyepeHKOBaHUE Y paCTEHUN

OIIK-1

W1 onk-1
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N20mxk-1
W13 0mk-1

OIIK-4

W13 0rk-4
N 160rk-4
N190rik-4

5.3.2.3. 3agaum 1719 NPOBEPKH YMEHU U HABBIKOB (HE ITPEIyCMOTPEHBI. )

5.3.2.4. Ilepeyenn Tem pedepaToB, KOHTPOJIbHBIX, pac4eTHO-TpaduyecKkux pador

(He mpexycMoTpeHbI)

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-rpagu4ecKoii) padoThl

(He mpexycMoOTpeHbI).

5.4. Cucrema olleHUBAHUA JOCTHKEHHS KOMIIETEHIM I

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

OIIK-1 - cnioco0eH pemiaTh THNOBBIE 33/J1a4M NPO(ecCHOHAILHONI 1esiTeIbHOCTH HA OcC-
HOBE 3HAHMI OCHOBHBIX 32aKOHOB MAaTeMATHYeCKHMX, €CTECTBEHHOHAYYHBIX M 00Ile-
npo¢ecCHOHANBHBIX JUCHMIJIMH ¢  NpPpUMeHeHHeM  HH(OPMAIMOHHO-KOMMYHHKA-
IUOHHBIX TEXHOJIOTHIA.

WNunukatopsl noctmxenus kommnereniuu OITK-1

Kon

Copepxanue

Howmepa Bonpocos
K 3a4€Ty

WU 1omk-1

3HaeT OCHOBHBIE 3aKOHBI MaTCMaTHYCCKUX, €CTCCTBC-
HOHAY4YHBIX H O6H.I€HpOCI)CCCI/IOHaJ'IBHBIX JAUCHUIIINH,
H€06XOI[I/IMBIX AJIgd pCUICHUA TUIIOBBIX 3aJa4d B o0na-
CTH arpOHOMHHU

1-20

N120mk-1

YMeeT ucroab3yeT 3HaHUsI OCHOBHBIX 3aKOHOB MaTe-
MAaTUYECKUX W €CTECTBEHHBIX HAyK Ui pEeLIeHUs
CTaHJAPTHBIX 3aJa4 MpOo(EeCcCCUOHATBLHON eATEeIbHO-
CTH

1-20

N/ Bonk-1

Pemaer tunosslie 3ai1aun npo¢ecCUOHATBHON JesTelNb-
HOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX M €CTECTBEHHBIX HayK C NMPUMEHEHHEM HH-
(opManOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

1-20

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

Nunukatopsr noctmkenus kommnerenimn OITK-4

3HaeT COBPEMEHHbIE TEXHOJIOTHU B IPOPECCHOHATb-
HOM JeATEeIbHOCTH, 3HAET TEXHOJIOTHH BO3ZEIbIBAaHUS

N/130mk-4 N 1-20
CEIbCKOXO3SMCTBEHHBIX KYJIBTYP B OTKPBITOM U 3a-
KPBITOM I'PYHTE
TII6 YMeer 0OOCHOBBIBaTH MPUMEHEHHE COBPEMEHHBIX 1-20
Ofik-4 TEXHOJIOTUH B MPO(eCCHOHAIBHON AESITEIbHOCTH
Peanusyer coBpeMeHHbIE TEXHOJIOTUM B Mpodeccuo-
W190nk-4 1-20

HaJIbHOU JIEITEILHOCTA

5.4.2. OueHka 10CTHKEHUSI KOMIIETEHIMH B X0/1e TeKYIero KOHTPOJIA
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OIIK-1 - cnioco0en pemiaTe THNOBBIC 3aJa4H NPOGecCHOHAIBHON /1esiTeJIbHOCTH Ha OcC-

HOBE 3HAHHUH OCHOBHLIX
npodecCHOHANBbHBIX JAUCHUIIMH €

NPUMEHCHUEM

OHHBIX TEXHOJIOTHIA.

3aKOHOB MAaTEMATHYECCKHUX, €CTCCTBCHHOHAYYHBIX H 06]]16-

I/IH(])OpMaIII/IOHHO-KOMMyHI/IKaIII/I-

WNunukartopsl noctmxenus kommnerenuuu OITK-1

Kon Coneprkanue

Howmepa Bonpocos
K 3a4€eTy

W1onk-1

CTH aIrPOHOMHU

3HaeT OCHOBHEIC 3aKOHBI MaTEMAaTHYCCKUX, €CTCCTBC-
HOHAY4YHbIX H 06HIerOC1)GCCI/IOHaJ'IBHBIX JUCHUIIINH,
H€06XOI[I/IMBIX AJI pCHICHUA TUIIOBBIX 3aJiad B o0u1a-

1-40

MAaTU4YCCKUX M CCTCCTBCHHBIX
N 20nx-1

CTH

Vmeer HCIIOJIB3YCT 3HAHHA OCHOBHBIX 3aKOHOB MATc-
HayK i1 PCIICHHA
CTaHAApTHBIX 3aJdaq HpOCI)eCCHOHaHLHOfI ACATCIIbHO-

1-40

N/ Bonk-1

Pemaer tumnoBsie 3anaun npodeCcCHOHATBHON esTelb-
HOCTH Ha OCHOBE 3HAaHHUI OCHOBHBIX 3aKOHOB MaTema-
TUYECKUX U €CTECTBEHHBIX HAYK C INPUMEHEHUEM HH-
(hopMaImOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI

1-40

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

Nunukatoper noctmwkenus kommnereniun OITK-4

WN30rmk-4

KPBITOM TPYHTE

3HaeT COBPEMEHHBIC TEXHOJIOTHUH B IpodeccrHoHalb-
HOW JEATEIbHOCTH, 3HAET TEXHOJOTUU BO3/EIIbIBAHUS
CEIbCKOXO35MCTBEHHBIX KYJIBTYP B OTKPBITOM M 3a-

1-40

N 60rKk-4

YMeer 0OOCHOBBIBaTH IPUMEHEHUE COBPEMEHHBIX
TEXHOJIOTUH B MPO(eCCHOHAIbHON AESTEIbHOCTH

1-40

N 90rxk-4

HaJIbHOH €S TEIbHOCTU

Peann3yer coBpeMEHHbIE TEXHOJIOTUM B IMpPO(EccHo-

1-40

6. YueOHO-MeTOAMUYEeCKOe U HH()OPMAITUOHHOE O0ecnedeHne JUCIMTITUHbI

6.1. Pexomenayemas aureparypa

Bu eOHoOIt
No bubnuorpaduueckoe onucanue Tun u3nanus AYya
JUTEpaTyphl
I'eneruka. ITog pen. A.A. Xyuenko, M.: KomocC,2004,
1 A ped vd i ’ Yuebuoe OcHoBHAas
480 c.
CenbCKOXO03SMCTBEHHAS OMOTEXHOJIOTHS © YYECOHUK IS
CTYJICHTOB BY30B, O0YYalONIUXCS IO C.-X., €CTECTBEHHO-
Hay4Y. U I€J. CIEHUAILHOCTSIM W MAruCTEPCKUM IIPO-
2 y A - p P Yuebuoe OcHoBHAas

rpammam / B. C. llleBenyxa [u ap.] ; mox pen. B. C. Ille-
Benyxu .— M3a. 2-e, mepepad. u gom. — M. : Beicmr

mk., 2003 .
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2. Ky3nenos B. B. MonekymsipHO-TeHeTHYeCKHUe 1 OHo-
XUMHAYECKHE METOJIbl B COBPEMEHHON OMOJIOTHUH pacTe-
Hull [DnexkTpoHHbI pecypc] / mox pea. Bin.B. Kysnerno-
Ba, B.B. Ky3nenona, I'.A. PomanoBa. — 2-¢ u3a. (911.).
— DnektpoH.TekcToBble AaH. (1 ¢aitn pdf : 498 c.). —
M. : BUHOM. JlabGopatopus 3nanuii, 2015. — (MeTto-
hiS| B Ouosorum). ISBN 978-5-9963-2659
https://www.rfbr.ru/rffi/ru/books/o_1781847#1

Mertoanueckoe

JlonosiHuTEnbHAS

Kusimko H.B. OcHOBBI CelIbCKOXO3SIICTBEHHON OMOTEX-
HOJIOTUU: y4e0.1ocobue s CTYyJEeHTOB OYHOW U 3a04-
HOM ¢dopM 0OyueHUs HampaBJIeHUW IMOATOTOBKHU
110400.62 Arponomus, 110900.62 TexHosoTHS TIPOU3-
BOJICTBA U TEpepabOTKH CEIbCKOXO3IHCTBEHHON IPO-
TYKIHAM [ DJIEKTPpOHHBINA pecypc] : yaeOHoe mocodoue. —
OnektpoH.naH. — Yccypuiick : [Ipumopckas I'CXA
(ITpumopckast rocy1TapCTBEHHAs CEbCKOXO03SIMCTBEHHAS
akamemus), 2014. — 111 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=70633

Mertoanueckoe

JlonosHuTenbHAs

[lenkynos, Cepreii Hukomaesuu.l enernueckas mHxe-
Hepus

: yueOHOe 1mocodue sl CTYACHTOB BY30B, 00YyYaIOlInX-
cs1 mo HampaBieHuto "buosorus" u cnenuanbHOCTIM
"buorexnonorus", "buoxumusa", "I'eneruka", "Mukpo-
ouonorus"/ C. H. lllenkyHoB : y4ueOHOe mocoOue s
CTYJICHTOB BY30B, OOYYAIOIIUXCS TIO0 HAIPABICHUIO
"buomoruns" u chnenuampHOCTIM "buorexHomnorms",
"buoxumus", "T'eneruka", "Mukpobuonorus" / C. H.
[lenxyHoB .— 3-€ u31., Uctp. u gom. — HoBocuOupcek :
Cub. yHus. u3g-so, 2008 .— 514 c.

Mertonnueckoe

JlonomauTenbpHas

ArpapHas Hayka

[Tepuonnueckoe

~

BecTHUK pOCCHIICKON CEIbCKOXO03SIMICTBEHHON HAYKH

ITepunonnueckoe

Hoctmxenust Hayku U TexHukn AITK

[Tepuonnueckoe

buotexnonorus [DnekTpoHHsll pecypc] : Teoperuue-
CKMM M HAy4YHO-IPAKTUYECKUN JKypHal.— OJEKTPOH-
HbII kypHan .— Mocksa : HULI, 2020 .— 3arnaBue c
TUTYJIBHOTO 3KpaHa .— JJIEKTPOHHAs BEPCHs NTEYaTHOU
ny6simkanuu .— CBoOOIHBIN JOCTYyn U3 ceTH MHTepHeT
— http://www.genetika.ru/journal/

ITepuonnueckoe

10

OCHOBBI OMOTEXHOJIOTUU: METOJMYECKUE YKa3aHUs I10
OpraHM3allK CaMOCTOATEIbHOW paboThl 00yYarouuXxcs
no Hanpasieauro 35.03.04 "Arponomus" npoduis Ar-
poHomusi / BopoHeXCKHil TOCYyapCTBEHHBIN arpapHbIil
yauBepcureT ; [cocT. I'. I'. 'oneBa]— Boponex : Bopo-
HEXCKHI TOCYJIapCTBEHHBI arpapHbIil YHHUBEPCHUTET,

2020

11

Poccuiickast cenbCKOX0351CTBEHHAs HAyKa

ITepuoauueckoe

12

CGHGKHI/IH, CECMCHOBOJACTBO U I'CHCTHUKA

[lepuoanueckoe

13

CelbCKOX03siiCTBEHHAS OMOJIOTHSI

ITepuoauueckoe



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

6.2.1. D1eKTPOHHBbIEC OUOJINOTEYHbIE CHCTEMBI

Ne Haszsanue Pa3smemnienue

1. | OBC «Jlanp» http://e.lanbook.com

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

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

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

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

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

IMHCXBb (TepmuHan yajieHHOro A0CTyIa)

~

CrnpaBounas npaBoBas cuctema Koncynsrantllnroc B Untpacern

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

9. | DneKkTpOHHBIN epHoANYECKHi cripaBouHUK «Cucre- | B MHTpaceTn
ma-I apaHT»

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

11. | [TonuremaTrueckas pepepaTuBHas U Haykomerpuue- | B MHTpacetn
ckas 0a3a JJaHHBIX u3gaTenbeTBa Elsevier SCOpuUs

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

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

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

15. | HOV HAYYHOM CeNbCKOX03AHCTBEHHON OMOIMOTEeKN http://www.cnshb.ru/f_t_jour.shtm
PACXH

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALMOHHbBIE CHCTEMBI

No HazBanue Anpec nocryna

1 Enmunas MexBeOMCTBeHHas WH()OpPMAIMOHHO— https://fedstat.ru/
CTaTHU-CTHYECKas CHCTEMA
ba3za naHHbBIX Moka3aTesiel MyHUIIMIATBHBIX 00- | http://Amww.

2 . .
pa3oBaHuit gks.ru/free_doc/new_site/bd_munst/munst.htm

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

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

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

6 Enunas nadopmanmonnas cucrema B cdepe 3a- http://zakupki.gov.ru
KYIIOK
OnexTponHslii cepesuc "Ipo3paunsiii ousnec”" | https://pb.nalog.ru

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

9 |CnpaBounas mpaBoBas cucrema ['apanat http://www.consultant.ru/



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

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

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

®DenepanbHas TOCyIapCTBEHHAs CUCTEMaA TeppU-
TOPHAJIHLHOTO TNIAHUPOBAHHUS

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

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

ArpapHas poccuiickas ”HPOpMAaIMOHHAs CHCTe-
Ma.

15 http://www.aris.ru/

HudopmarmonHas crucrema 1o cenbCKoX03sii-
CTBEHHBIM HAayKaM M TEXHOJIOTUSIM

16 http://agris.fao.org/

6.2.3. CaiiTbl 1 HUHGOPMAIIHOHHbIE MOPTAJIBI

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

2. | Poccuiickoe x03s1cTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/

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

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

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

6. | OdunmanbHblii cailt OenepanpHoit ciyx0b1 | http://www.control.mnr.gov.ru
110 HA/130pY B chepe MPHUPOIOTIOIH30BAHHUS

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

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

LEHTp. Marepuansl 10 U3BMEHEHUIO KIIUMAaTa
1 9HEProdhHEKTUBHOCTH

7. MaTepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecriedeHne JUCIHUILTHHbI

7.1. IlomemieHus1 1JIs1 BeJleHUs1 00pa30BaTeJIbHOIO Npouecca u 000pyAoBaHue

Anpec(MecTONONIOXKEeHHE) ToMe-
LICHUH U1 IpOBeleHHUs BCEX BU-
OB  y4eOHOH  JesTEeIBHOCTH,
IPEAYCMOTPEHHOM y49eOHBIM
wiaHoM( B cily4ae peanu3aliu
0o0pa3oBaTeNbHON NpPOrpaMMbl B
ceTeBoi (hopMe JOIMOJHUTEIBHO
YKa3bIBa€TCd HAWMMCHOBAHHUE Op-
raHu3aliM, C KOTOPOH 3aKIIOUYeH
JIOTOBOD)

HammenoBanue nmomemeHuid Ui IPOBEACHUS BCEX BUAOB yueO-
HOU JIeSITENIbHOCTH, MPEAYCMOTPEHHON Y4YeOHBIM IUIAHOM, B TOM
YHCJIe TOMENICHUS Ul CaMOCTOATENILHOM padoThI, C yKa3aHHEM
NepevHsi OCHOBHOTO 000py10BaHUs, yueOHO-HATIISIIHBIX TOCOOUI
Y MCIIOJIB3yEMOT0 IPOrPaMMHOTO 00eCTIeUeHHUs

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

VY4eOHast ayuTOpHsl JJIsl IPOBEACHUS 3aHATHH JIEKIIMOHHO-
ro TUMA: KOMIUICKT y4eOHON MeOenu, NeMOHCTPAIMOHHOE 000-
pyloBaHWE W Y4eOHO-HArJSJHBIC TOCOOMWS, MPE3CHTAI[MOHHOE
000opymoBaHUE, UCIIONB3yeMOe MporpaMMHoe obecriedeHue: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer



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

JlaGopatopusi, yueOHast ayAUTOPHUS AJIs1 TEKYLIETO KOHTPOJIS
U MIPOMEKYTOYHOH aTTECTALUH, TPYIIOBBIX 3aHATHH: KOMIUIEKT
y4aeOHON MeOen, JeMOHCTPAIlOHHOE 000pyAoBaHHE U yueOHO-
HarJSITHBIE TOCOOUS: Pa3laTOYHBIA MaTepuall Ui ONpeAeiIeHUs
BUJOB M PAa3HOBHUIHOCTEH MIICHUIIBI, OBCa, SYMEHS, MOJBHUIOB
KyKYypYy3bl, TaOIU4HbBIA MaTepuan, yamku llerpu, ¢gunprpoBas-
Has Oymara, pas3jIM4Hble COpTa C.-X. KyJIbTYp, pa3OOpHbIE JOCKH,
HIMATeNd, BEChl, TMHEHKH, CHOMOBOM MaTepHal Ui anpodaunuu
C.-X. KYJIbTYp, MHKPOCKOIBI, BECHl, BJaromep, AnadaHOCKOII,
CYETYUK CEMSH,KOMIIBIOTEPHAsi TEXHUKA C BO3MOKHOCTBIO IIOJ-
kitoueHust K cetu "MHTepHeT" 1 00ecreueHreM J0CTyIa B AJICK-
TPOHHYIO HWH(POPMAIMIOHHO-00Pa30BaTEIbHYIO0 Cpeay, JEMOH-
CTpallMOHHOE 00OPYJOBaHWE W yueOHO-HATIISAHBIE MTOCOOHS, HC-
nojb3yeMoe mporpammuaoe obecrniedenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

VYueOHast ayAuTOpHsI U151 IPOBEJCHHUS TEKYIEr0 KOHTPOJIS U
MPOMEXYTOYHOM aTTecTaluy, HHANBUAYAJIbHBIX U TPYIIOBBIX
KOHCYJIbTallUi: KOMIUIEKT y4eOHOW MeOeny, KOMIbIOTEpHAs
TEXHHMKa C BO3MOKHOCTBIO MOJIKITIOYeHHs K ceTd "MHTepHeT" 1
obecrevyeHrneM I0CTyIa B AIEKTPOHHYIO HHPOPMAIIOHHO-
00pa3oBaTenbHYIO Cpey, JeMOHCTPAIIIOHHOE 000pyIOBaHHE U
y4eOHO-HarJISIHbIC IOCOOUS, UCIIOIh3yeMOE IIPOTPaMMHOE 00eC-
neuenue. .. MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SAunexc bpayszep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[Nomenienue s xpaHeHHUs U TPOPUIAKTHIECKOTO 00CITYy-
JKUBaHUS y4eOHOTOo 000pyAoBaHUs: MeOenb IJIs XpaHEeHUs U 00-
CIIy’)KMBaHHUA y4eOHOro o0OpynOBaHUs, CIEHUATU3NPOBAHHOE
00opyZI0BaHKE AJIsi PEMOHTa KOMITBIOTEPOB

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

[lomemenne A CcaMOCTOSITENFHOW Pa0OTHI: KOMILIEKT
yueOHOM MeOenH, KOMIBIOTEPHAs TEXHH-Ka C BO3MOXKHOCTBIO
nonkodeHust Kk cetd "HMHTepHeT" M obecriedeHneM AOCTyIa B
3JIEKTPOHHYIO0 HH(OP-MaIMOHHO-00pa30BaTENBLHYIO CpEIy, HC-
nojb3yemMoe mnporpammuoe obecrnedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Suaekc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

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

394087, Boponexckas 001acTs,
r. Boponex, yn. Mwuuypuna, 1
a.269

394087, Boponexckas 001acTs,
r. Boponex, yn. Mwuuypuna, 1,
a.117, 118

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

394087, Boponexckas 00J1acTh,
r. Boponex, yn. Mwuuypuna, 1,
a.232 a

7.2. IIporpammHoe o0ecneyenune
7.2.1. IlporpaMMHOe o0ecriedeHne 0011ero Ha3HAYEHU s
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Haszsanue

Pa3smemenune

1 |Onepanuonnsie cuctemMbl MS Windows / Linux

IIK B noxanbHO# cetn BI'AY

/ OpenOffice

[MakeTs! oducHbix npunokeruit Office MS Windows

TIK B nmokanpHOM cet B'AY

DjVu Reader

[Tporpammer miist mpocmortpa ¢aiinoB Adobe Reader /

TIK B nmokanpHOM cet B'AY

net Explorer

Bbpaysepsl Sunexc bpayzep / Mozilla Firefox / Inter-

TIK B nmokanpHOM cet B'AY

AnTtuBupycHas nporpamma Drweb ES

IIK B noxanpHO# cetn BI'AY

TIK B nmokanpHOM cet B'AY

Mynberumenna npourpeiBatens MediaPlayer Classic

IIK B noxanpHOI cetn BI'AY

[Tnardopma onnaitn-obydyenus eLearning server

IIK B nmokanpHOM cetu BI'AY

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

Cucrema komnbrotepHoro tectupoanust AST Test

TIK B nokanesHOI cetu BI'AY

7.2.2. Cieunajau3upoBaHHOE POrPaMMHOe obecreyeHmne

HazBauue

Pasmerienue

1 | IMaket crarucTuveckoir 00paboOTKM JaHHBIX Statistica

TIK ayx.122a (K1)

8.MexkaucuunJInHapHbIe CBA3M

JlucuuIuiHa, ¢ KOTOpOi Heo0Xo-
MO COTIJ1acOBaHUE

Kadenpa, Ha koTopoii mpernomaeT-

csI IUCLMIUIMHA

[Moanuch 3aBEAyIOLIETO
kadenpoi

®usnonorus 1 OMOXUMUS pacte-

CCJ'ICKLII/II/I, CCMCHOBOJICTBA

HUN 1 OMOTEXHOJIOTUHA
Borannka
Kadenpa 3emnenenus v 3aimTh "
pacTeHuit oA
PactenneBoacTso Kadenpa pacrenueBoactpa

IIpniaoxenune 1

JIncT nepuoanyecKux NpoBepoK padoyeii mporpaMmmbl
U MH(POPMAIMHA 0 BHECEHHBIX M3MEHEHHUAX

JloMmKHOCTHOE JIUTIO,
MIPOBOJIUBIIIEE MTPO-

[ToTpebHOCTH
B KOPPEKTHPOBKE

WNudopmanus o BHECEHHBIX

Bepky: ©.1.0., Hlata YKA3AHICEM COOTBET W3MEHEHHUSX
CTBYIOIIHX Pa3JIeIOB
JOJKHOCTh .
paboueiil mporpamMmsl
3aB kadenpoii ce-
JIEKIMH, CEMEHOBO/I-
CTBA 1 GHOTEXHOIO- 15.06.2022 Vmeercs .3.1:4.1. Pabouas nporpamma akTya-
ront Tomesa T'T. ITporoxon 71721, JM3UpOBaHa Ha 2022-2023
Nell y4eOHBIN TOT
3aB kadenapoii ce- 19.05.2023 Pabouas mporpamma aktya-
JeKLuu, ceMeHoBo- | [Iporokon He tpeOyercs nu3upoBana Ha 2023-2024
CcTBa 1 OMOTEXHOJIO- Nel0 y4eOHBIN TOJT
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ruu ['omeBa I'.T".

3aB kadenpoii ce-
JEKIMH, CEMEHOBO/I-

ruu ['omeBa I'.T".

TI.

TuTynbHBINA TUCT

CTBA 1 GHOTCXHOIO- 05.06.2024 PaGouas mporpamma akrya-
runt Tomea .1 [TpoTokon He Tpebyercs nu3upoBana Ha 2024-2025
_ T Nell y4eOHBIH IO
3aB kadenpoii ce-
JICKITUU, CEMEHOBO/I-
6 . No 11 ot
CTBa U OMOTEXHOJIO 10.06.2025 NMeercs PIT aktyanu3upoBaHa Ha

2025-2026 yu.rox




