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1. O6mas xapakTepuCcTUKA TUCUUIIIMHBI

OcHogbl Ouomexmonocuu — €CTCCTBCHHOHAY4YHas OuoJioruyeckas JUCHUIIIIMHA O
crocobax CO3JaHus pPas3iMUHbIX BCHICCTB C HMCIIOJb30BAHUCM CCTCCTBCHHBIX OMOJOTrMYSCKUX
KOMIIOHCHTOB, 6y,I[I:>'TO MUKPOOPIraHHU3Mbl, JKHUBOTHBLIC MWJIM PACTUTCIBHBIC 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 H B arpomnpOMBIIIJICHHOM 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 nucuMnJIMHBI

IJens — 03HaKOMUTH OO0YYAIOIIUXCA C OCHOBHBIMH HAIpPaBICHUSAMU COBPEMEHHOH OHO-
TE€XHOJIOTMM U OCHOBAMU N€HETUUYECKON MHKEHEPUH, HOBEUIIUMH JOCTHKECHUSIMH U TIEPCIIEKTH-
BaMH €€ MCIOJb30BAHUS JJIs1 OBHIIIEHUS 3(PPEKTUBHOCTH CEIIbCKOXO3HCTBEHHOTO MPOU3BO/I-
CTBa, CPOPMUPOBATH MPEJICTABICHUS IO MOJEKYJISIPHONW OMOJIOTHH, TEHETUYECKON U KIETOUHOU
MHXEHEPUHU, MUKPOKJIOHAJIbHOMY Pa3MHOXEHHUIO PACTEHUH.

1.2. 3agaum IMCHMILIMHBI

3aoauu oucyunaunet — HopMuUpOBaHHE 3HAHUHI MO OCHOBAM T'€HETHYECKOHW M KJIETOY-
HOW MH)XEHEpUU pacTeHUM, GUTOTOPMOHAILHOM PETyNALUU MPOIYKIIMOHHOTO MpoIecca y pac-
TEHUH, 00ydeHUEe MPAKTUICCKOMY HCIIOJIh30BAHUIO METOJ0B OMOTEXHOJOTHUH, MHUKPOKJIOHATh-
HOTO PA3MHOXKEHUS U TIOTy4eHUs! O€3BUPYCHOTO MaTepHana.

1.3. IIpeameT AUCHUILIMHBI
Vcnonp30BaHue KUBBIX CUCTEM M UX KOMIIOHEHTOB JUISl CO3/IaHUS U TIPOM3BOJICTBA pac-
TEHUH C HOBBIMH MTPU3HAKAMHU.

1.4 MecTo TMCHMILIMHBI B 00pa30BaTe/bHOI porpaMmme

Huctunnuua BkimodeHa B mnepeueHb GI'OC BO (ypoBens OakanaBpuata), B Onok |
«ducuumunsl»y, B pasgen bl. O — ocHoBHble naucuumuivHbl. JucuuminuHa «OCHOBBI
OMOTEXHOJIOTHU» CIOCOOCTBYET (hopMUpOBaHUIO NMPOGECCHOHATBHBIX 3HAHHUM, HEOOXOIUMBIX
uist  OakanaBpoB, OOyYalOIIMXCS MO HampaBieHuto noArotoBku 35.03.04 — Arponomwus,
npo b MOATOTOBKH «[ €HETHKA U CEeNEKIMS CeIbCKOX03SIMCTBEHHBIX KYIbTYP»

1.5. B3aumocBsi3b ¢ APYTrUMH JMCHUIIJIMHAMH

JUia W3ydeHHs] JaHHOM NHUCUUIUIMHBI HEOOXOJUMBI CIENYIOIIME 3HaHHUS, YMEHUs HU
HaBBIKH, (JOPMHUPYEMbIE PEALIECTBYIOIIUMHU AUCIUTLTHHAMU:

1) boranuka 3HaHusA: MOP(OIOTHIO BEreTaTUBHBIX U T€HEPATUBHBIX OPTaHOB PAaCTEHUM;
3aBUCUMOCTb  CTPOCHMSI M  JKU3HEIEATENBHOCTHM PACTEHHM OT pas3M4HbIX  YCJIOBUM
MIPOU3pACTaHMs; OCOOCHHOCTH Pa3MHOXEHMsSI IIBETKOBBIX DPACTEHUN; OCOOEHHOCTHM pocTa M
pa3BUTHsI PAaCTEHUII B OHTOTEHE3€; OCHOBHBIE OTJIENbI, KIJIACChl, CEMEWCTBA, POJAbl U BHJbI
JUKOPACTYIIUX M KYJIbTYPHBIX PACTEHHH; YMEHHUS: MPOBECTH MOP(OJOTHYECKOE OINHMCAHUE
pacTeHUH JUIsl ONIPEAEIIEHUS X POJOB U BUJIOB; HAaBBIKU: METOJUKON ONPEIEIICHUs] paCTEHUH 110
OTIpEACNUTENI0; HaBbIKAMHM MPOCTEUIINX HAOMIOACHUNH 3a pPOCTOM, Pa3BUTHEM, LIBETEHUEM,
OINBUIEHUEM U Pa3MHOKEHUEM PACTCHHM.
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2) O6H_[a}1 ICHCTUKA 3HAaHHA: OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBLIX IUCHOUIIINH, B
YACTHOCTM TE€HETHUKM U CeJIEKLIMH, W MaTeMaTHYecKui amnmapaT B HpodeccHOHaNIbHOU
ACATCIIBHOCTH,; 3aKOHBI HACJICAOBAHHA, MOJICKYIISIPHBIC OCHOBBI HACJICACTBCHHOCTH, OCHOBHBLIC
TUIBI U MEXaHU3Mbl U3MEHUMBOCTU OPraHM3MOB; YMEHHs: HUCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUIUIMH H MaTeMaTU4YeCKUH ammapar B MpodeccrnoHalbHON
NEeSITEIbHOCTH, MPUMEHATh METOJbl TEOPETHMUYECKOrO0 U HKCHEPUMEHTAIbHOIO HCCIEIOBAHHUS;
MMPpOBOAUTH BHeMeHTapHBIf/’I FI/I6pI/II[0JIOI‘I/I‘-IeCKI/II71 aHaJIM3, UCII0JIb30BaTh 3HAaHUA OCHOB I'CHCTHUKU
B IPaKTUYECKOM paboTe; HABBIKM: METOAAMHU TEOPETHYECKOr0 U SKCIEPUMEHTAIbHOIO
UCCIIEIOBAHMSI; METOJUKON pabdoThl CO CBETOBBIM MMKPOCKOIIOM, METOJMKOH aHanusa
pe3yIbTaTOB FEHETUYECKUX IKCIIEPUMEHTOB.

3) Ousuonoruss U OMOXUMHS pPACTEHHH 3HAHUSA: MOP(OIOTHUECKHE TNPUIHAKH C.-X.
KyJbTYp, IIOKa3aTeNM KauecTBa JUKOPACTYIIMX PAaCTeHUMM M C/X NPOLYKLUUH; METOJUKY
71a00paTOPHOro aHainM3a OOpa3LOB IOYB, PACTCHUN M NPOAYKUMHM PACTCHUEBOACTBA; YMEHHS:
OLIEHUBATh (PU3HOJIOTUYECKOE COCTOSIHME C.-X. KYJbTYp, aJaNTalUOHHbIM MOTEHIMal U
OIpeaACIATh (I)aKTOpBI YIIY4lICHUS pOCTa, pa3sBUTHA U KAa4YCCTBA MMPOAYKIHU,; IMIPUMCHATH MCTOIBI
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 MPOAYKIUU
pacTEHUEBO/ICTBA.

[TepedyeHp mociaeayOIUX AMCUMILIMH, NPAKTHK, Ul KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHMSI U HaBBIKH, (pOpMHUpyEMble JAaHHON AUCLUIIIMHON: TUCIUILIMHA SBIJISETCS 3aBeplIatoIen
CTYHNEHbIO OOY4YEeHHs IIOCI€ OCBOCHUS OCHOBHBIX TEOPETHUECKUX  JUCHUIUIMH U
I'ocynapctBenHas urorosas arrecrauus (I'MA);

2. Ilmanupyemble pe3yabTaThl 00y4eHUsI 0 JUCHHUIJIMHE

Komnerenuus NuaukaTop 1ocTHKEHUS] KOMIIETEHIIHH
Kon Conep:xkanue Kon Conep:kanue
3HaeT OCHOBHBIC 3aKOHBI MaTeMaThye-
3 CKHX, €CTECTBEHOHAYUYHBIX U OOIIENpo-
W ommes (beccoHaNbHBIX AUCIMILIAH, HE00XOo-
JIUMBIX JUISI PEIICHHs] TUTIOBBIX 3a7a4 B
Cnoco0eH pemiath TUIIOBBIE 00JIaCTH arpOHOMHUH
3ama4n  mpodeccuoHaIbHOM
JIEeITEILHOCTH Ha OCHOBE YMeeT HCHoJIb3yeT 3HAHUS OCHOBHBIX
3HAaHUHM OCHOBHBLIX 3aKOHOB v 3aKOHOB MaTEMaTHYECKUX M €CTSCTBCH-
MaTEeMaTUYEeCKNX M  ecTe- HBIX HayK JJIs PEIICHUs] CTaHIAPTHBIX
OIIK-1 N20mx-1 .
CTBEHHBIX HayK C IpUMEHe- 3ama4 MpodeccuoHalbHON J1eATeNnbHO-
HUEM MH(pOPMaLMOHHO- CTH
KOMMYHUKAI[MOHHBIX  TEX-
HOJIOTHii Pemaer tumoBble 3amauu mpodeccuo-
HAJIBHOH JeSITEIFHOCTA Ha OCHOBE 3Ha-
H HMII OCHOBHBIX 3aKOHOB MaTeMaThye-
N3 0mx-1 CKHX W €CTECTBEHHBIX HAayK C IIPUMEHE-
HHEM nH(OPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUI
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Crioco0eH peaan30BbIBATH
COBPEMEHHBIEC TEXHOJIOTHUH U

3HaeT COBPEMCHHBIE TEXHOJOTHH B
npodeccuoHanbHOM NesTeNbHOCTH, 3Ha-

3 €T TEXHOJIOTUHM BO3JIEIIBIBAHUS CEIIbCKO-
N130mk-4 XO3SIICTBEHHBIX KYJIBTYP B OTKPBITOM H
3aKpBITOM TPYHTE

000CHOBBIBaTh UX IPUMeE-

OIIK-4 .
HEHHe B MpoheCcCHOHATBHOM y YMeer 000CHOBBIBATH NMPUMEHEHHE CO-
JIESITETLHOCTH W60mmca BpeMemjmx TEXHOJIOTHI B Tpodeccuo-
HAJILHOM EeATEIbHOCTH
H Peann3yer coBpeMEHHbBIE TEXHOJIOTHHU B
NJ190rk-4 poeCCUOHAITBHON JEATEILHOCTH

Tum 3aJa4 HpO(l)eCCPIOHaJII)HOI;'I JACATCIIBHOCTH — HpOI/IBBOI[CTBeHHO'TGXHOJIOFI/I‘IGCKHI;'I

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

Bri0epute popmy
IToxka3zaTenn 00yuenue Ha jucre Bcero
pacuer
7

OO6mmas Tpyno€MKOCTB, 3.¢./9 4144 41144
OOmmas KoHTaKTHas padora, 4 50,75 50,75
OO6mas camocTosiTeIbHas padbora, u 93,25 93,25
KonTtakTHas paboTa mpu NpOBEICHUH y4EOHBIX 3aHSITHH, 49,75 49,75
B T.4. (4)

JIEKLIUA 24 24,00

J1abopaTOPHBIE-BCETO 24 24,00

B T.4. IPAKTHYECKAsl MMOATOTOBKA 8 8
WH/IMBUyaJIbHbIC KOHCYJIBTAI[UH ITPH BBIMIOJIHEHUH KYP- 175 175
COBOM paboTHI ’ ’
CaMOVCTOSITeJ'ILHaH paboTa mpu npoBeeHUN y4eOHBIX 3a- 56.85 56,85
HATHIH, 4
KonTaktHas paGoTa mpu NPOBENEHUU MPOMEKYTOUYHOM 100 100
aTTecTaluu o0yJaroumxcs, B T.4. (1) ' '

TPYIIIOBbIE KOHCYJIbTALUN 0,50 0,50

KypcoBasi pabota 0,25 0,25

DK3aMEH 0,25 0,25
CamocrosiTenbHas paboTa MpU MPOMEKYTOUHOM aTrTecTa- 36,40 36,40
11U, B T.4. (4)

BBITIOJTHEHUE KYPCOBOH pabOThHI 18,65 18,65

MOJTOTOBKA K DK3aMEHY 17,75 17,75

dopma TPOMEKYTOUHOU ATTECTALUN

3allUTa KypCOBOMI
paboThI, IK3aMEeH

3aIuTa Kypco-
BOI1 paboTHI,
9K3aMeH

3.2. 3aounas ¢opma o0yueHus

He npenycmorpeno
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4. Copep:xaHue IUCHUIINHBI

Pa3znesn 1. OcHOBHBIE HATIPABJICHUS H 32Ja4H COBPeMeHHO# 0uoTexHo10rnu. OCHO-
Bbl MOJIEKYJISIPHOM OMOJIOTHH.

Iloopa3zoen 1.1. Beeoenue. BUOTEXHOIOIUS KaKk HayKa U OTpacib IPou3BoAcTBa. OCHOB-
Hbl€ HaIpaBJICHUS U 3a7]a4yll COBPEMEHHON OMOTeXHOJ0ruu. MoseKysipHas OMOJIOTUs U T'eHeTH-
Ka - pyHAaMeHTalbHasi OCHOBA OMOTEXHOJOTHH. | eHeTndyecKas 1 KJIeTOYHasi MHKCHEPHs - LIeH-
TpaJbHOE AP0 COBpPEMEHHOM OnoTexHosoruu. Ilpumenenne MeTo10B OMOTEXHOJIOTUH B CEJIeK-
LIUY, CEMEHOBOJICTBE U TEXHOJIOTUSAX BO3JIENIBIBAHUS CEJIBbCKOXO3SIMCTBEHHBIX KyJabTyp. CoBpe-
MEHHas OMOTEXHOJIOIUsS U OMOMETO/bI B 3aIUTE PACTEHUH OT aOMOTHYECKUX U OMOTHYECKHUX
(akTOpPOB BHEUIHETO BO3JACHCTBUSA. Y TUIHM3AIMS CEIbCKOXO3SUCTBEHHBIX OTXOJIOB C TOMOIIBIO
METO0B OMOTEeXHOJOrMU. buorexHonorus u OuosHepreruka. IlpuoputeTHple HampaBieHUs U
MHUPOBOW YPOBEHb OMOTEXHOJIOTUH KaK HAyKU U OTPACiIy MPOM3BOACTBA. MupoBas ceTb OMOTEeX-
HOJIOTMUYECKUX LEHTPOB, HAYYHBIX yupexaeHui Poccun B obmactu GMOTEXHOJIOIMH. 3aKOHOa-
TEJIbCTBO U O100€30MacHOCTh B 00JIaCTH OMOMH)KEHEPUU M OMOTEXHOJIOTHH.

Iloopas3zoden 1.2. OcHosbl MONEKYIAPHOU OUONIOUU.

MonexymsipHasi OMOJIOTHS M TeHEeTHKa — (yHJaMEHTAIbHAsh OCHOBA OHMOTEXHOJIOTHH.
HyknenHoBble KUCIOTHI. McTOpust OTKPBITUSA CTPYKTYPhl U YHKIHUNA HYKJIEHHOBBIX KHUCIOT, J0-
kazarenbcTBa renerndeckort pynkuuu JJTHK. CocraB, cTpykTypa, cBoWicTBA U (DYHKIIMH HYKJICH-
HOBBIX KHMCJIOT. XMMHMUYECKHH COCTaB HYKJIEHMHOBBIX KUCJIOT. IIypmHOBBIE M NUPUMUIUHOBBIE
a30THCTbIE OCHOBAaHUS. TayToMepHs a30TUCTBIX OCHOBAHUN. YTJIEBOJHBIE KOMIIOHEHTHI: prO03a
u ne3oxkcupudosza. Hykneozuasl u Hykneotunsl. [Ipasuno Yapradda. CTpykTypHas opraHusa-
nus PHK: oOume npuHunel nepBUYHON, BTOPUYHOW U TPETUUHOM CTPYKTYphl. TUIbI CBsI3EH,
CTaOUIU3UPYIOIUX YPOBHU CTpyKTypHO# opranuzauuu PHK. "Mup PHK", rumoresza o ponu
PHK B npoucxoxneHnnu xu3Hu. ['mnoresa o npoucxoxiaeHnu xuzHu yepes PHK. ®usuko-
xumuueckue cporictea PH

Crpykrypnas opranuzauus JIHK: nepBuunasi, BropuyHas u TpeTuuHas cTpyKTypbl. Ce-
kBenupoBanue JIHK: meron Makcama-I'unbepra u meton Cenrepa. Bropuynas cTpykTypa
JHK. [Boiinas crupans JHK, npurnun xomriementapHocTd. KoHpopmannonubsie (HopMBbI
JHK. Tpumnexcsl. [Tanuaapomsl. Ceepxcrnmpanuzanus JJHK u e€ OGuonorndyeckoe 3HaueHHe.
Tonouzomepassl u Tononzomepsl JJHK. Tumnbl Tononsomepas. Tumsl cBs3eil, CTaOMIN3UPYIOMNX
ypoBHM CcTpyKTypHOU opranuzauuu JJHK. ®uzuko-xumuueckue cpoiictea JJHK: nenartypanus,
peHarypaius, BS3KOCTh, norjomienne B Y®, peakunonnocrnocoOHocTs. Jlokanuzamus JIHK B
KJIETKaX IPOKApHUOT U DYKApUOT. Y HUKAJIBHBIE, YMEPEHHO MOBTOPSIOLIUECS U YACTO MOBTOPSIO-
muecs nocinenosarenbHocT. Cynepenupanuzanusa IHK u e€ Ouonormueckoe 3nauenue. Oc-
HoBHbIe Buabl PHK, nx ¢ynkunu u nokanuzanus B kietke. Ctpyktypa uHpopmanuonnoit PHK
(marpuunoit PHK), tpancnoprthoit PHK, pubGocomurix PHK. Mansie sinepusie PHK, mainbie
PHK, ux ¢pynkuuu. Pu6o3umsi.

Perumkanus. Jloka3aTenbCTBO IMOIYKOHCEPBATHBHOIO MeXaHM3Ma perumkanuu. dep-
MeHThI 1 Oenku permkanuu. JJHK-nonumepasst npokapuot u sykapuot. JJHK-nurasel. benku,
pacmetatonue Aoy cnupaib: [JHK-tonmouzomepassl, JJHK-xenukazer, SSB-6enku. [Ipun-
LIMIIBl ¥ IPaBUJIA peIUIMKauu. Pernnukon. PennmkaTuBHas BUIIKa.

OcoOennoctu permkanuu JIHK y sykapuoT: cTpyKTypHbIE KOMIIOHEHTHI, TEIOMEpHI,
TesiomMepasa, HykjaeocoMbl. Perymsuus permkanuu JJTHK. Myranuu, myrarenes. Kinaccuduka-
nuu mytanuid. Mexaam3mel penapanuu [IHK: oOpamenue moBpexaeHus, SKCIIE3NOHHAs perna-
panus (penapauus IUMEpPOB, penapauus aenypuHusupoBanHod [IHK, pemapanus xumuueckn
MOIM(PUIIMPOBAHHBIX a30TUCTBHIX OCHOBaHMI), peKoMOMHaIMoHHas penapanus. SOS-penapanus.

Cunte3 PHK (Tpanckpumiusi), UCTOpUs U3ydeHHUsS MOJEKYISpHBIX MexaHu3moB. PHK-
MIOJIMMEPA3bl MPOKAPUOT U FyKapHOT. [ [pUHIIUIIBI TPaHCKPUIILIVH.

LlenTpanpHas 1ormMa MojieKkyssipHoi 6uonoruu. I'enernyeckuii koJ. OCHOBHBIE CBOICTBa
reHeTuyeckoro koga. OcobeHHocTH KogoBoro cioBaps. CuHTe3 Oenka (TpaHCHSIIM), UCTOPHUs
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U3YyYEHHsI MOJICKYJISIPHBIX MEeXaHH3MOB. PHOOCOMBI. AKTHBAaIUsi, pEKOTHUIIMS aMHHOKHUCIIOT U
cuate3 amugoaiI-TPHK. B3aumonelicTtBre KOqoHA U aHTUKOIOHA.

Pa3nes 2. OcHOBBI reHeTHYeCKOI HHKeHePUH

Iloopazoen 2.1. Cywnocms u 3a0auu cOBPeMeHHOU 2eHeMuU4ecKoll (2eHHOU U 2eHOMHOIL)
undrcenepuu. MornekynspHas OHOJOTHS M TEHETUKAa — OCHOBBI T'€HETUYECKOH HWHXKEHEPHUH.
[TpuHLMIIBI 1 METO/BI TeHeTUYECKON nHXeHepun. CyIHOCTh U 3a/1a4ll COBPEMEHHOM reHeTuye-
CKOH (TeHHOW M TeHOMHOW) WH)KeHepuH. Busl u ocobeHHOCTH BeKTOpOB. COBpEMEHHBIE METO-
Ibl TIepeHoCca TeHeTHYecKoW MHGbOpMaluu - IJIA3MUIHBIA, OaNIMCTUYECKHM, (aroBblii u ap.
DepMeHTBI T€HHON MHKCHEPHH.

[Tpuntuner knonupoanus ¢pparmentoB JIHK. Coequnenue ¢pparmentos JIHK ¢ "Tymbi-
Mu" n "nmunkuMu" koHnamu. KOHBEKTOpPHBIM METOX M MCIONb30BaHHE ajantepoB. Jlokanuso-
BaHHBIN MyTareHe3. CoBpeMeHHbIE CIIOCOOBI MepeHOca UHAUBHUIYaIbHBIX T€HOB WM TPYII T'e-
HOB B pELMITMEHTHbIC KIeTKU. CrienuanbHble METOJbI MOITydYeHUs! 0aHKOB (OMOJIMOTEK) T€HOB.
banku k-JIHK. Waentudukamums peKkOMOMHAHTHBIX KIIOHOB. VICIOJIb30BaHWE CHHTETUYECKHX
OJINTOHYKJIEOTUOB.

[TpobGieMbl 3Kcnpeccur TpaHC(HOPMUPOBAHHBIX T€HOB. DKCIPECCHS POKAPHUOTUUYECKUX
U DyKapUOTHYECKUX TeHOB. COBpeMEHHBIE CITOCOOBI MOBBIIICHUS SKCIIPECCUU T€HOB B PACTEHH-
ax. CoBpeMeHHbIe HallpaBJIeHUs U POOIEMbl TeHHO-UHXEHEPHOU OMOTEXHOIOTHH.

Iloopaszoen 2.2. Cospementvle HanpasieHus u nPodiemvl 2eHHO-UHICEHEPHOU OUOMEXHO-
noeuu. 'eHeTnyeckass MH)KEHEPHsI B PACTEHUEBOJACTBE. TpPaHCIeHO3 - MOJMy4YeHHE T'€HETUYECKU
TpaHC(HOPMHUPOBAHHBIX (MOAM(DUIIMPOBAHHBIX) PACTEHHIA, €T0 CYIIIHOCTh U COBPEMEHHBIE TEXHO-
noruu. [Ipobraembl co3aanust BEKTOPOB JIJIsl TEHETUYECKONH MHKEHEPUU pacTeHH. ArpobakTepun
KaK MEPCHOCYMKH T'€HOB B T€HOM JIBYJOJIBbHBIX pacTeHuil. Co3aaHue BEKTOPOB Ha OCHOBE Ti-'u
Ri-mutazmMua. Meto/ipl IpsSAMOro MepeHoca T'eHOB B pacTUTENbHbIe KieTKU. Co3annue ruOpUIHbIX
MOJIEKYJI, 00€CIIeUNBAIONINX IKCIPECCUI0 TEHOB B PAaCTHTEIbHOHN KieTke. [IpobGnema perenepa-
MU pacTeHU# U3 TpaHCHOPMHUPOBAHHBIX KJIETOK. BUpyChl pacTeHUil Kak MOTEHIMAIbHBIE BEK-
Topbl. Co3/1aHue BEKTOPOB Ha OCHOBE MUTOXOHApUaibHOU U xsoporuiactHoil JIHK. CoBpemen-
HBIE TEOPETUYECKHE MOAXO0/IbI K CO3/IaHUI0 BEKTOPOB ISl OAHOOJIBHBIX PACTEHUH.

Penoprepnsie rensl. HoBbIe TUIIBI peIOPTEPHBIX FE€HOB. VICIIONIB30BaHNE T€HOB YCTOMYH-
BOCTHU K repOuiuiaM B kadecTBe pernoptepHbix reHoB (ALS, BAR u np). Co3nanue HOBBIX BEk-
TOPHBIX KaccerT.

Co3naHue BEKTOPOB Ha OCHOBE MOOMJIBHBIX 3JIEMEHTOB pacTeHui. JIunuu "noBymku sH-
xaHcepoB" - cmoco0 uaeHTUudUKauu HOBBIX TeHOB. [Ipobiema maeHTH(UKAIMKA TKaHECTEIU-
¢uueckux reHoB.COBpeMEHHbIE JOCTH)KEHUS B 00JIACTH M€HETUYECKOM MHXKEHEpUH MpPU Co3/1a-
HUU NPUHIUIHAIBHO HOBBIX (POPM CENbCKOXO3UCTBEHHBIX PACTEHHUM, YCTOMUMBBIX K OMOTHYe-
CKUM (HaceKOMBbIM, rpubam, 6akTepHsiM, BUpycaM) U aOMOTHYECKUM (aKTopam, K repouuuIam u
MHCEKTULIUAAaM, PACTEHUH C YIy4IIEHHBIM AMUHOKHUCIOTHBIM COCTaBOM 3allaCHBIX OEJIKOB.

MonekynsipHO-TeHEeTHUECKOEe MapKUPOBaHHUE MTPU3HAKOB U CBOWCTB OMOJIOTHYECKUX 00b-
exkToB. COBpeMEHHOE MOHSITHE O MOJEKYISPHO-TEHETUYECKOM Mapkepe. THIbl MeHeTHYECKHX
MapKepoB: OETKOBbIE U MOJIEKYJIIPHBIE MApKEPHI.

CuHTe3 1LeHHbIX O€JIKOB Ha OCHOBE CO3/JaHUS KIETOK-CYNEpPHpPOAYLEHTOB MHKpPO-
opranu3MoB. HanpaBineHHbIN MyTareHes ¢ UCIOJIb30BaHUEM AJPECOBAHHBIX OJIUTOHYKJIEOTH/IOB.
[TosryueHune KIeTOK-CynepnpoAyLEHTOB U3 TKaHEH PaCTUTENIBHOIO MPOUCX0XkaeHus. Mcnpasie-
HUE TeHETHYEeCKUX J1e()EeKTOB U CO3JaHHE HOBBIX XO3SHCTBEHHO-IIEHHBIX NPU3HAKOB y PACTCHU.
OCHOBHBIE HEpEUICHHBIE MPOOJIEMBbl MOTYyYeHHUs TPAHCTCHHBIX PACTEHUN W MYTH UX MPeoioIie-
HUSL.

[Tomumopdusm U n30(pepMEHTOB U €ro UCHOIH30BAHNE B T€HETHKE, CEJNEKIIUU U CHUCTe-
MaTHKe pacTeHui. 3amacHble OellkM Kak reHeTudeckue mapkepsol. [Ipupona nmonumopdusma 3a-
nacHbIX 0esnkoB. W UX MCIOJIb30BaHKE B CENIEKIUU PACTCHUN JUTS MICHTU(PHUKAIIMA T€HOTHIIOB U
coptoB pactenuil./JHK mapkupoBanue renoma pactenuid. Llutonornyeckue MeToas MapKUpoOBa-
nus (FISH, GISH u np) u ux ucnonp3oBaHue MpU aHATN3€ TEHOMOB U B CEJEKIUU PACTCHUHU.
Meron monumepaznoi nienHoit peaknuu (I[MLP) mns amnnmdukanmm u aHanu3a OTACIbHBIX Te-
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HOB. CocTaBiieHHME T'€HETHUUYECKUX KapT c ucnoib3zoBanuem IIJ[Pd-mapkepos. MapkupoBaHnue
pactutenbHOoro renoma merogom [P ¢ ncnonszoBanuem ciaydaitHoro npaiimepa (RAPD). Hc-
nosb3oBanne RAPD-MapkepoB [Uisl MOCTPOEHUS! TEHETUYECKUX KapT U MapKUpPOBaHUS I'€HOB,
JETCPMUHUPYIOIUX XO35MCTBEHHO-LICHHBIE NPU3HAKU pacTeHui. IlacmopTusanus BUmoB, cop-
TOB M THOPHJIOB CEILCKOXO035MCTBEHHBIX pacTeHnil. Co3nanue OMOYHUIIOB U MEPCIIEKTUBBI UX UC-
I10JIb30BAHUS.

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

Pazgen 3. MUKpPOKJIOHAJIbLHOE PA3MHOKEHHE U 0310POBJIEHHE PACTEHH I

Iloopaszoen 3.1.0cobennocmu MUKpOKIOHAILHO20 PAZMHONCCHUSL

MHUKpPOKIOHAJIBHOE pa3MHOKEHHE, KAK PAa3HOBUAHOCTh BET€TaTUBHOIO PA3MHOXKEHUS pac-
teHuid. [IpenmyInecTBa MHKpPOKJIOHAIBHOTO Pa3MHOMKEHHMS, KiacCH(HUKAIMs METOJO0B €ro pas-
MHOYKEHHs, ITaIlbl Pa3MHOXKEHUA. TE€XHUKA KyJIbTUBUPOBAHUS PACTUTEIIBHBIX TKAHEH HA Pa3HBIX
ATanax MHUKPOKJIOHAIBFHOTO pa3MHOXKEHHs. HeTpaaunnoHHbIe OAXOIB! K aJanTalud Ipoorpoy-
HBIX paCTEHUH K MOYBEHHBIM yCJIOBUSAM. BiusiHue reHeTnueckux, GU3N0I0rH4ecKix, ropMOHAIIb-
HBIX U (U3MUECKUX (PaKTOPOB HAa MHUKPOpPa3MHOXKEHHE pacTeHuil. PeroBeHMIM3alus pacTeHHA:
MUKpPOIIPUBHBKA, BO3JEICTBAE HIMTOKMHUHAMH, MUKpOUepeHKoBaHue. O310pOBIEHUE 0CAL04HO-
ro Marepuasa OT BUPYCOB: U30JIMPOBAHHbIE MEPUCTEMBI, TEPMOTEPAIINS, XEMHUOTEPATIHSL.

Iloopa3zoen 3.2. Texnonoeus nonyuenus 6€36upycHo20 NOCAOOUHO20 MAMepUand

Co3naHue pacTeHHH YCTOMUMBBIX K BUPYCaM | JIpYTHe JOCTIKEHUS B OE3BUPYCHOM pac-
TeHueBoAcTBe Mupa U Poccun. BnusHue reHetmueckux, (GU3NOJOTHUECKUX, TOPMOHAIBHBIX U
¢u3nuecknx (HakTOpoB HA MUKPOPA3MHOKEHHE pacTeHuil. PeroBeHmIm3anus pacTeHuil: MUKpO-
IIPUBUBKA, BO3JCHCTBHE LMTOKMHUHAMHU, MUKpPOUYEpEHKOBaHHE. O340pOBIEHHUE IOCAIOYHOTO
MaTepuaia OT BUPYCOB: U30JUPOBAaHHbBIE MEPUCTEMBI, TEPMOTEPAIIHS, XEMUOTEPAIIHSL.

TexHonorus nomyyeHus 6€3BUPYCHOr0 OCAJOYHOIO MaTepuasa Ha Ipumepe Kaproders,
3eMJISHUKH U JpYruxX KyjiabTyp. OCOOEHHOCTH KIOHAJIBHOTO MHUKPOPAa3MHOXEHHSI OBOLIHBIX,
IUI0JJ0BO-SITOJHBIX, LIBETOYHBIX, JIEKAPCTBEHHBIX, IPEBECHBIX JIMCTBEHHBIX U XBOWHBIX PACTCHHUM.
Co3nanue pacTeHU YCTOWYMBBIX K BUPYCaM U JIPYTHe JOCTIDKEHHS B OE3BKPYCHOM pacTeHHE-
BozAcTBEe Mupa U Poccun. TexHuka KyJIbTUBHUPOBAHMS PACTUTEIbHBIX TKAHEW Ha PA3HBIX ATAlax
MUKpOKJIOHAJIBHOTO pa3MHOKeHUs. HeTpaaunuoHHblE MOAXOAbI K aJanTalMd HpOOMPOUYHBIX
pacTeHHH K IOYBEHHBIM YCIOBHSIM.

IIpakTnyeckass MOArOTOBKA NPU HM3YYEHUM TUCHUIUIUHBI «OCHOBBI OMOTEXHOJOTHUN
BKJIIOYAET B ce0s OCYLIECTBIEHHE NPAKTUYECKON JesITeIbHOCTH IO OCBOSHHIO METOJIOB MHUKPO-
KJIOHAJIbHOTO Pa3MHOXKEHMSI paCTECHHM, TEXHOJIOTHH MOJIyYeHHs] O€3BUPYCHOTO IOCAJOYHOTO Ma-
TepHuala, TEXHUKU KyJIbTUBUPOBAHUS PACTUTENBHBIX TKaHEH HA Pa3HBIX dTanax MUKPOKIOHAIb-
HOT'O pa3MHOKeHUs. JlaHHbIe BU/bI IPAKTHUECKOM MOATOTOBKH MOTYT OBITh IpoBeAeHbI B LleH-
Tpe 6uoTexHonorunueckux ucciaenoannii ®I'bOY BO Boponexckuii 'AY, nabopatopusix OO0
«Coro3CemCaekna», ®I'bHY BHUUCC um. A.JI. Ma3nymoBa u 1ip.

4.2. Pacnpe)leﬂeﬂne KOHTAKTHOI M CaMOCTOSITEJILHOM paﬁoTI)I IpH MOATr0TOBKE
K 3aHATHUAM IO nmoapasaejgam

4.2.1. Ognas popma 00yueHUs

Konrakrnas pabora
Paznensl, moapa3aesns! TUCIUTUINHBL CP

nekiuu | JI3 | 113
Pazgen 1. OcHOBHBIE HANIPABJICHHUS U 321a4M COBPEMEHHOM 6 18 | - 18
O0norexHoa0oruu. OCHOBBI MOJIEKYJISIPHOM OHOJIOTHH.
Iloopaszoen 1.1. Beeoenue. 2 - - 10
Iloopa3zoen 1.2. OcHosbl MONEKYIAPHOU OUOIO2UU. 4 18 | - 8
Paznen 2. OcHOBBI FreHeTHYECKO HHIKEHEPHH. 6 - - 30
Iloopazoen 2.1. Cywnocms u 3a0auu cO8PEMeHHOU 2eHeMUYeCKou 3 ) i 10
(eeHHOI U 2eHOMHOIL) UHIICEHEPU.
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Iloopaszden 2.2. CospemenHvle HanpasieHus u NpoodieMbl 2eHHO- 3 ) i 20
UHICEHEePHOU OUOMEXHOTIO2UU.

Pasznen 3; MHuKpOKJIOHATBHOE PA3MHOKEHHE H 03/10POBJICHHE 6 20 i 305
pacTeHuii. ’
Iloopaszoen 3.1. Ocobennocmu MUKPOKIOHAILHO20 PAZMHONCEHUS. 3 10 | - 17
Iloopaszoden 3.2. Texnonocus noayuenus 6e36UpyCcHO20 NOCAOOYHO- 3 10 | - 135
20 Mamepuania. ’
Bcero 18 38 - 78,5

4.2.2. 3aounas popma oOydeHHS
He npenycmorpena

4.3. IlepedeHb TeM M Y4eOHO-MeTOIHYECKOT0 o0ecredeH sl J1JIsl CAMOCTOATEIbHOM

padoThI 00y4arOIUXCs

Tema camo-
CTOSITEIIbHOU
paboTsl

Y4eOHO-MeTOIuYECKOe obecrieucHme

O6beM, 4

(dbopma oOyueHUs

OYHasd

3a049Has

OCHOBBI

MOJIEKY-

JSPHOM
OHOJIOT U

1. I'eneruka : YueOnuk s By30B / H. M. Makpymn, FO. B. [Tnyra-
tapb, E. M. Makpymuna [u ap.] ; moa pegaknuei a. c.-X. H. [u ap.].
— 3-e u3., nepepad. u gon. — Caunkr-IlerepOypr : Jlanp, 2021. —
432 c¢.— ISBN 978-5-8114-8097-5. — Texkcrt : anekTpoHHbIH // JIaHb
AJIEKTPOHHO-OMOIMOTEUHAS cUcTeMa. URL.:
https://e.lanbook.com/book/177828
2. I'psizeBa B. WM. OcHOBBI OnoTexHOMOrMM : yuebHoe nmocodue / B. W.
I'psizeBa. — Ilensa : TII'AY, 2022. — 217 c.— Tekcr : 35eKTpOH-
Helli / Jlaub : anekTpoHHO-OMOMMoTeuHas cucrema. — <URL:
https://e.lanbook.com/book/261539>
3. SxynoB T. P. MonekynspHas OMOTEXHOJIOTHS : YUSOHUK IS BY-
30B / T. P. Skynos, T. X. ®auzoB. — 4-e u3z., crep. — CaHKT-
[TerepOypr : Jlanb, 2025. — 160 c. — ISBN 978-5-507-53208-7. —
TekcT : anexTpoHHbIHN // JlaHb : 2JEKTPOHHO-OMOINOTEYHAsT CHUCTE-
ma. — URL: https://e.lanbook.com/book/478241

26,25

37,35

OCHOBBI
reHeTnye-
CKOH UH-
KEHEPUHU.

1. 'eneruka : YueOnuk s By3os / H. M. Makpymus, 1O. B. [Tnyra-
tapb, E. M. Makpyimuna [u 1p.] ; nog penakuueit 1. c.-X. H. [u ap.].
— 3-e m3n., nepepad. u gon. — Cankr-IlerepOypr : Jlans, 2021. —
432 c. — ISBN 978-5-8114-8097-5. — Texkct : anexTpoHHbI // JlaHb
: ANIEKTPOHHO-OMOIMOTEUHAs cucTeMma. URL:
https://e.lanbook.com/book/177828
2. I'psizeBa B. WM. OcHOBBI OMoTEXHONMOrUM : yuebHoe rnocodue / B. 1.
I'pszeBa. — Ilensza : III'AY, 2022. — 217 c.— Tekcr : 351€KTpOH-
Hbli // Jlanp : snekTpoHHO-OMONMoreuHas cucrema. — <URL:
https://e.lanbook.com/book/261539>

3. SIkymoB T. P. MonekymsipHasi OHOTEXHOJIOTHS : YIEOHUK JUISl BY-
30B / T. P. Sxynos, T. X. ®auzoB. — 4-¢ u3m., crep. — CaHKT-
[TerepOypr : Jlanb, 2025. — 160 ¢. — ISBN 978-5-507-53208-7. —
Tekcr : »nexTpoHHbIH // JIaHb : 2MEKTPOHHO-OMOTHUOTEUHAsT CUCTe-
ma. — URL: https://e.lanbook.com/book/478241

25

50
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1. T'eneruka : YueOnuk st By30B / H. M. Makpymmws, FO. B. [Tnyra-
tapb, E. M. Makpymuna [1 Ap.] ; noa pegakuuen 1. c.-X. H. [u 1p.].
— 3-¢ u3., nepepad. u gon. — Caunkr-IlerepOypr : Jlanp, 2021. —
432 c. — ISBN 978-5-8114-8097-5. — Tekcr : anmekTpoHHbIH // JIaHb
: AJIEKTPOHHO-OMOIHMOTCUHAS cucrema. — URL.:
Ocoben- | https://e.lanbook.com/book/177828
HOCTH 19 T'psseBa B. Y. OcHOBBI GHOTEXHOOTHH © yueGHOe nocobue / B. H.
3 Kl\ﬁgﬁgﬁ I:_ I'psizeBa. — Ilensa : TII'AY, 2022. — 217 c.— Tekcr : amektpon-| 12,25 15
HOTO Pa3- Hblii / Jlaub : anekTpoHHO-OMONMoTewHas cucrema. — <URL:
MuOoxkenus |Nttps://e.lanbook.com/book/261539>
3. Sxymos T. P. MonekymnsipHast OMOTEXHOJIOTHS : YICOHHK IS BY-
30B / T. P. Slkynos, T. X. ®auzoB. — 4-¢ usm., crep. — CaHKT-
[TetepOypr : Jlanb, 2025. — 160 ¢. — ISBN 978-5-507-53208-7. —
TekcT : anekTpoHHbIN // JIaHb : 3JEKTPOHHO-OMOINOTEYHAsT CHUCTE-
ma. — URL: https://e.lanbook.com/book/478241
1. I'eneruka : YueOnuk ais By3oB / H. M. Makpymmn, FO. B. [Tnyra-
tapb, E. M. MakpymuHa [1 ap.] ; moa pegaknuei 1. c.-X. H. [u jap.].
— 3-e u3., nepepad. u gor. — Cankr-IlerepOypr : Jlanb, 2021. —
432 c¢.— ISBN 978-5-8114-8097-5. — Texkcrt : anekTpoHHbIH // JIaHb
TexHnouo- AJIEKTPOHHO-OMOIMOTEUHAS cUCTEeMa. — URL.:
WS ONY= | htps://e.lanbook.com/book/177828
661;?:[“;{0_ 2. I'psizeBa B. WM. OcHOBBI OnoTexHOMOrNM : yuebnoe nocodue / B. 1.
4 Horlz)y I'psizeBa. — Ilensa : IIIAY, 2022. — 217 c.— Texkcr : amektpon-| 10 16,15
0Can0Y- Helli // JlaHb : anekTpoHHO-OMOMMoTeuHas cucrema. — <URL:
noro ma- | https://e.lanbook.com/book/261539>
TepHana 3. SIkynoB T. P. MonekynspHas OMOTEXHOIOTHS : yI4COHUK IS BY-
30B / T. P. SIkymos, T. X. ®au3oB. — 4-¢ usm., crep. — CaHKT-
[lerepOypr : Jlans, 2025. — 160 ¢. — ISBN 978-5-507-53208-7. —
TeKcT : 31eKTpoHHBIH // JIaHb : 3JCKTPOHHO-OMOINOTEYHAsT CHUCTEC-
ma. — URL: https://e.lanbook.com/book/478241
Bcero 78,5 118,5

Opranuzanus CcaMOCTOSITENIbHOM pabOThl MO JAWCHUIUIMHE OCYIIECTBIAETCS B
COOTBETCTBUU C METOAMYECKUMH YKa3aHHSIMH, pa3paboTaHHBIMU HAa OCHOBE MPOrpaMMBI Kypca
OcCHOBBI OMOTEXHOJIOTUU uisi 0oJiee paIlMOHAIBHOTO TIJIAHUPOBAHUS M MCIOJIb30BAHUS
pabouero BpeMeHH 00y4aroIIMMUCS.

1. OcHOBBI OMOTEXHOJIOTUHN [DIEKTPOHHBIA PeCypc| : METOAMUYECKUE YKA3aHUS TI0 U3YUEHHIO
JUCIUTLTUHEI U1 oOyuaromuxcs no Harnpasienuto 35.03.04 "Arponomus" / Boponexckuii rocyaap-
CTBEHHBIN arpapHblii yHuBepcuTeT, DakyIbTeT arpOHOMUH, arpoXumMuu u skonoruu, Kadenpa ce-
JIKIIMU, CEMEHOBOJICTBA U OmotexHonorud ; [cocT. E. A. Topor| .— DnekTpoH. TekcToBbie aaH. (1
¢aiin : 411 KO) .— Boponex : BopoHexckuii rocynapcTBEHHbINH arpapHblii yHuBepceuret, 2025 .—
3ariaBue ¢ TUTYJIBHOTO 3KpaHa .— PexXuM aoctyna: 1Jis aBTOPU30BAaHHBIX MMOJb30Barene .— Tek-
CTOBBII daiin — Adobe Acrobat Reader 4.0 —
<URL.:http://catalog.vsau.ru/elib/metod/m10498.pdf>.

2. OCHOBBI OHOTEXHOJIOTHH [DNEKTPOHHBIN pecypc| : METOAWYECKHE YKa3aHHsI TI0 OpraHUu3aIuH
CaMOCTOSITEIILHON PadoThI Tt 0Oydaromxcs mo HarmpasieHuo 35.03.04 "Arponomus" / BopoHex-
CKUM TOCYIapCTBEHHBIN arpapHbIi YHUBEPCUTET, PaKyJbTET arpOHOMHH, arpOXMMHUHU U 3KOJIOTHH,
Kadenpa cenekium, ceMeHOBOACTBa U OnotexHosoruu ; [cocT. T. I'. Bamienko] .— DieKTpoH. Tek-
ctoBbie maH. (1 daiin : 303 K6) .— Boponex : BopoHexckuil ToCyIapCTBEHHBIN arpapHbIidi YHUBEP-
curer, 2025 — 3aryaBue ¢ TUTYJIBHOTO 3KpaHa .— PexxuM JocTyma: sl aBTOPU30BAHHBIX MOJIb30-



https://e.lanbook.com/book/177828
https://e.lanbook.com/book/261539
https://e.lanbook.com/book/478241
https://e.lanbook.com/book/177828
https://e.lanbook.com/book/261539
https://e.lanbook.com/book/478241
http://catalog.vsau.ru/elib/metod/m10498.pdf

Crpannna 11 u3 46

BareJien —

TekcToBBIN

daitn ~ .—  Adobe  Acrobat

<URL:http://catalog.vsau.ru/elib/metod/m10474.pdf>.

Reader 4.0 —

5. ®oH/I OLIEHOYHBIX CPEACTB /IJIsl MPOBEAEeHNsI IPOMEKYTOYHOM aTTeCcTANUN

U TeKYLIEero KOHTPOJIA

5.1. OTansl (popMHPOBAHUS KOMIIETEHIUI

HNupuxarop no-

Moxpaznen
KOMHCTCHHI/IH CTUKCHUA KOMIIe-
JTUCHUILINHBI —
OIIK-1 — cnocobeH pemath THHOBBIE 3a7a4yu Hpodeccro- 3 U oier
HAJILHOU JIEATEILHOCTH Ha OCHOBE 3HAHMIA OCHOBHBIX 3aKO-
Moopasoen 11 HOB MaTEMaTHYCCKHX, CCTCCTBCHHOHAYYHBIX M 00IIIe- Y W2 onk-1
| mpodeccroHaIbHBIX IUCHUILIMH ¢ NPUMEHEHHEM HH(OpMa-
Bseoenue. o H | W3 omxa
IIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
OIIK-4 — ciocoOeH peaan30BhIBaTH COBPEMEHHBIE TEXHOJIOTHU 3 W3 onk-a
1 000CHOBBIBATh UX IPUMECHEHHUE B IMTPO(ECCHOHATBLHOM Jesi- Y U60mica
TEIHHOCTH
H N90mk-4
OIIK-1 — cmocobeH pemiaTh THIIOBBIE 3aiadu MPO(eccHo- 3 W1 onxk-1
HAJIBHON NEATEIHPHOCTH HAa OCHOBE 3HAHWUH OCHOBHBIX 3aKO-
IToopaszden 1.2. HOB MaTEeMaTHUYECKHUX, €CTCCTBEHHOHAYYHBIX M 00IIe- Y% U2 omct
OcHo6bl npo¢eCCUOHANBHBIX AUCIUILUIMH C MPUMEHEHUEM HH(pOpMa-
MONEKYIAPHOL LIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM. H U3 omx1
ouonocuu.
OIIK-4 — crioco6GeH pean30BbIBATH COBPEMEHHBIE TEXHOIOTHH 3 | 443 onka
1 000CHOBBIBATh UX IPUMECHEHHUE B MTPO(ECCHOHATBLHOM Jesi- v TG
TEIIBHOCTHA OrK-4
H | W%k
OIIK-1 — crocobeH pemath THUMOBBIE 3aaadul Mpodeccro- 3 W1 omxa
Ioopazoen 2.1.. HaJIbHOM JI€ATENbHOCTU HAa OCHOBE 3HAHUN OCHOBHBIX 3aKO- Y W12 o
Cywnocms u 3a0a4u HOB MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX H 00IIe-
COBpeMeHHOU npo¢eCCUOHANBHBIX AUCIUILIMH C MPUMEHEHUEM HH(pOpMa- H U3 onxa
2eHemuyecKkol IIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH.
(eennou u eenomnou) | OIIK-4 — criocoOeH peaan30BbIBATH COBPEMEHHbBIE TEXHOIOTHH 3 /13 onk-a
UHOICEHepUlL. 1 000CHOBHIBAaTh UX IPUMECHEHHUE B IMIPO(ECCHOHATBHOM Jiesi- Y U60mkca
TEJIBHOCTH
H N4
Hoopaszoen 2.2. OIIK-1 — cmocobeH pemiaTh THITOBBIE 3aJadu MPO(eccHo- 3 U o1
Coepemennvie HAJIbHOW JIEATENHPHOCTH HAa OCHOBE 3HAHWUH OCHOBHBIX 3aKO- v -
HanpasieHus u HOB MaTeMaTHYECKHUX, €CTECTBEHHOHAYYHBIX M 00IIe- A2 onic1
npoobiemvl 2eHHO- npo¢eCCUOHANBHBIX AUCIUILIMH C MPUMEHEHUEM HH(pOopMa- H NE
- . OTTK-1
UHIICEHEPHOU IHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
buomexnonoeui. OIIK-4 — cnioco6eH peanu3oBbIBaTh COBPEMEHHBIE TEXHOIOIUU 3 H13 ona
1 000CHOBHIBAaTh UX IPUMECHEHHUE B IMIPO(ECCHOHATBHOM Jiesi- TR
TEJIbHOCTH v Hbork-4
H N 94
OIIK-1 — cnocobeH pemiath THHOBBIE 3amadyu Hpodeccro- 3 W omca
HAIILHOW JIEATEPHOCTH Ha OCHOBE 3HAHWHA OCHOBHBIX 3aKO-
Hoopaszoen 3.1.
Ocob HOB MaTEeMaTHYECKHX, €CTECTBEHHOHAYYHBIX M olmienpodec- Y4 U2 onx1
cobennocmu
CHOHAIIFHBIX TUCHHIUIHH C IPUMEHEHHEM HH()OPMAIIMOHHO-
MUKPOKIOHAILHO20 N H W13
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH. OIK-1
A3MHOICEHUSL.
p OIIK-4 — ciocoOeH peaan30BhIBATE COBPEMEHHBIE TEXHOIOTHU 3 13 onk-a
1 000CHOBBIBATh UX IPUMECHEHHUE B MIPO(ECCHOHABHOM Jiesi-
TENBHOCTH Y | UWlbonk-4
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H U O0nic-4
OIIK-1 — cnocobeH pelaTh THIOBBIE 3aJa4d Mpogheccuo- 3 U onk1
HAJIBHON JIeITENbHOCTH Ha OCHOBE 3HAHWMI OCHOBHBIX 3aKO-
Ioopasoen 3.2. Y | M2 omka
Texnonoeus HOB MAaTeMaTHYEeCKUX, ECTECTBEHHOHAYYHBIX U obmenpodec-
1
CHOHAJIbHBIX AUCLIUIUIMH C NMPUMEHEHHEM HH()OPManuOHHO-
nonyuenus o H | W13 onk1
KOMMYHHKAIMOHHBIX TEXHOJIOTHH.
0e38upycHoz0
HOCAOOUHO20 OIIK-4 — ciocobeH peann3oBbIBATH COBPEMEHHBIE TEXHOJIOTHN 3 M3 onk-a
1 000CHOBBIBATh UX MPHMEHEHHE B IPO(ECCHOHANBHON Jes-
Mamepuana. p pod n Y | UWlbonk-4
TEJIBHOCTH
H U904

5.2. llkanbl 1 KPUTEPUH OLEHNBAHMS IOCTHKEHHS KOMIIETEH NI

5.2.1. HIkaanl OeHUBAHUSA JOCTHKEHHUS KOMIIETEeHIIUIA

Bun onenku OrieHKH

AxanmemMudeckas OIleHKa
110 2-X OaIbpHOM LIKAJIE

HEC 3a4C€THO 3a4TCHO

5.2.2. Kputepumu oueHUBaHMUS JOCTUKEHUS KOMIETEH UM

KpI/ITepI/II/I OLICHKH Ha 3a4€TC

Orenka, ypoBeHb
JIOCTYDKCHHUS
KOMIIETEHITUI

Onucanue KpuTepueB

3a4TeHO, BEICOKHH

CryneHT BBIIONHWI BCE 3aaHUs, MPEeIyCMOTPEHHbIE padoyell mporpam-
MOMH, OTYHMTaNCi 00 WX BBINOJHEHWH, AEMOHCTPUPYS OTIMYHOE 3HAHHE
OCBOEHHOT'O MaTepuaia U YMEHHE CAMOCTOATENBHO pellaTh CI0XKHBIE 3a-
Ja4u TUCLMIUIMHBI

3a4TeHo, IPOJABUHYTHIN

CTyneHT BBIIOJHWI BCE 3a/laHUs, MPEeIyCMOTpPEHHbIE padoyeil mporpam-
MO, OTYMTAICS 00 WX BBINOJHEHUH, NEMOHCTPUPYS XOpollee 3HaHHE
OCBOEHHOTO MaTepuaia ¥ YMEHHE CaMOCTOSTEIbHO pellaTh CTaHIapTHbIE
3aJ1a4M JUCIUITIIMHBI

3auTeHo, TOPOTOBBIi

CTyneHT BBIIOJHWI BCE 3a/laHUs, MPEelyCMOTpPEeHHBIE padoyeil mporpam-
MOM, OTUUTAJICS 00 MX BBIIOJHEHHH, IEMOHCTPUPYS 3HAHHE OCHOB OCBO-
€HHOT'0 MaTeprana U yMEHHUE peliaTh CTaHJapTHBIE 3a7]a4l AUCIUTUIMHEI C
MOMOILBIO NIPETNOoIaBaTeLs

He 3aureno,
KOMIIETEHIIUS HE OCBOCHA

CTyneHT BBINOJHWI HE BCE 3ajJaHMs, MPEAyCMOTPEHHBbIC paboueit mpo-
rpaMMOW WIIM HE OTYHUTAJCS 00 WX BBIIIOJHEHUH, HE MOATBEPKIAET 3HA-
HUE OCBOCHHOTO MaTepuaja M HE yMEET peliaTh CTaHJAapTHBIC 3aJadu
JTUCIUTIINHBL JaXKe C TOMOIIBIO TPEIoaBaTeNs

Kpurepuu onieHkr TecToB

KOMIIETEHIIUI

OreHKa, YPOBEHb TOCTIKECHUS

Onucanne KpUTEpUeEB

OTIMYHO, BEICOKHUI

CopneprxkaHre IpaBUIbHBIX OTBETOB B TecTe He MeHee 90%

Xopouo, MpOJABUHYThIA

CopneprkaHre paBUIBHBIX OTBETOB B TecTe He MeHee 75%

Y 10BIETBOPUTENBHO, TOPOTOBBIH ConepskaHue MpaBUIbHBIX OTBETOB B TecTe HE MeHee 50%
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HeynosnerBopurensHo,
KOMIIETEHIIMSI HE OCBOCHA

CopeprxaHre IpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu onieHKH yCTHOTO orpoca

OnecHka,
YPOBEHb TOCTIXKCHUS
KOMIIETEHITUI

Onucanue KpUTeEpUEB

3auTeHo, BEICOKHH

CryneHT IeMOHCTPUPYET YBEPEHHOE 3HAHHE MaTeprana, YeTKO BBIpaXkaeT
CBOIO TOYY 3pEHHUS MO paccMaTpUBAEMOMY BOMIPOCY, MPUBOMAS COOTBET-

CTBYIOIIME IPUMEPHI

3auTeHo, IPOABUHYTHIN

CTyneHT AEeMOHCTPUPYET YBEPEHHOE 3HaHHE MaTepHuajia, HO JOIyCKaeT

OTACIIBbHBIC MMOTPCIIHOCTHU B OTBETC

3a4TeHO, TOPOTOBBIMA

CTYILGHT ACMOHCTPUPYCT CYHICCTBCHHBIC HpO6CJ’II)I B 3HAHUAX MaTCpuUaia,

AOITYyCKacT OIIMOKHU B OTBETAX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyoeHT JAEeMOHCTpUpPYET HE3HaHWE MaTepuana, JOMycKaeT TpyoOble

OIIMOKU B OTBETAX

5.3. MaTepuajbl AJ151 OLEeHKH T0CTHKEHUS] KOMIIeTeHIIU
5.3.1. OueHo4YHbIE MaTEePUAJIbI IPOMEKYTOYHOM aTTEeCTALIUHN
5.3.1.1. Bonpocsl k 3k3amMeHy (He MPEIyCMOTPEHBI)
5.3.1.2. Bapaum K 3k3amMeHy (He IPEITyCMOTPEHBI)
5.3.1.3. Bonpocsl K 3a4€Ty ¢ OHEHKOii (HE ITPEayCMOTPEHBI)

5.3.1.4. Bonpocsl K 3a4eTy

Conep:xanue KoMmnerennus

UK

1. Oco6ennoctu crpoenne JJHK sykapuor

OIIK-1

N lonk-1
N20nk-1
NBonk-1

OIIK-4

N30mk-4
W160mk-4
W190mnk-4

2. Pennukanusa JJHK. [IpuHOMne! permkanun

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N3ork-4
W 60ork-4
W90k -4

3. TpaHCKpUIIUSA Y 9yKapuoT

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N3ork-4
W 60ork-4
N 90r1k-4

[TocTTpanckpumnimonHsie npeodpazoBanust PHK
Y DYKapHuoT

OIIK-1

WU 1omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N3ork-4
W 6ork-4
N 90r1k-4

5. I'emeTnyeckuii KO M €Yo CBOMCTBA

W1 omk-1
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OIIK-1

W]120rk-1
U3 0mk-1

OIIK-4

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

LlenTpanpHas 10rMa MOJIEKYJISIPHOM IeHeTHUKU

OIIK-1

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

OIIK-4

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

TpaHCJ'IHI_[I/IH TCHETUYCCKOI'O KoJa

OIIK-1

W1omk-1
NU20mk-1
W13 0mk-1

OIIK-4

N3 0mk-4
WU/160omk-4
N 190rmk-4

Coznanne pekomOuHanTHBIX JIHK 1 "0ubmmorek"
T€HOB

OIIK-1

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

OIIK-4

N30mk-4
WU/160mk-4
N 1%0rmik-4

BI)II[CJIGHI/IG 1 KIIOHUPOBAHHEC I'CHOB.

OIIK-1

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

OIIK-4

N30mk-4
N T60rK-4
W190mnk-4

10,

DKcIpeccHs TeHOB

OIIK-1

W 1omk-1
N]120rmk-1
W13 0mk-1

OIIK-4

N30mk-4
W160mk-4
N190mk-4

11,

Coznanue TpaHCTEHHBIX pacTEHUMN

OIIK-1

N 1omnki
N120rmk-1
W13 0rmk-1

OIIK-4

N3ork-4
NT60mK-4
W/190nk-4

12,

MeTonp! in vitro JU1sl 0310pOBJICHUS PACTEHUH.

OIIK-1

W 1omk-1
WJ120rmk-1
W30rmk-1

OIIK-4

N3 0mka
NT60mK-4
W/190nk-4

13

MUKpOKJIOHAIbHOE Pa3MHOXKEHUE PACTEHUM

OIIK-1

N onk-1
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N20mk-1
WU120mk-1

OIIK-4

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

14

MuUKpOYEpEHKOBAHUE Y PACTEHUM.

OIIK-1

W1omk-1
NU20mk-1
W13 0rk-1

OIIK-4

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

15

Perenepanus pacteHuil U3 MmepucTem.

OIIK-1

W1omk-1
NU20mk-1
N130mxk-1

OIIK-4

N30mk-4
WU/160mk-4
N 1%0rmik-4

OIIK-4

N/130mk-4
NT60mK-4
N%ornk-4

16

TpeOoBaHusi, TPEABSBISEMbIC IPH MPOBEIACHUU
paboT in vitro.(k MUTATENLHON cpene, K 00opy-
JIOBaHMIO, MaTepHaliaM | JIp.)

OIIK-1

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

OIIK-4

N/130mnk-4
N60ork-4
N90rk-4

17

CocTaB OCHOBHBIX ITATATEIBHBIX cpea Ayt MUK-
POYEPEHKOB.

OIIK-1

W 1omk-1
N120rmk-1
W13 0mk-1

OIIK-4

N30mk-4
W160mk-4
WN190mk-4

18

CocTaB OCHOBHBIX MTUTATENBHBIX CPE/I B TEXHOJIO-
ru in Vitro.OcoO0eHHOCTH PUTOTOBJICHUS ITHTA-
TEJIbHBIX CPE]I.

OIIK-1

W1 omk-1
W]120rmk-1
N20mk-1

OIIK-4

N30mk-4
W 160r1K-4
W1%0nk-4

19

[Ipumenenne GuUTOPETyaATOPOB B OMOTEXHOJIO-
TMA TIPU MHUKPOKJIOHAJIBHOM Pa3MHOKEHUU pac-
TEHUU.

OIIK-1

N 1omk-1
WJ120rmk-1
W30rmk-1

OIIK-4

N3ork-4
W 160r1K-4
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N%0rik-4

20

O6opynoBaHre OMOTEXHOJIOTHYECKOH 1abopaTo-

OIIK-1

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

pun. TpeGoBaHus K 000pPYI0BAHUIO.

OIIK-4

N3 0rmk-4
W/160rk-4
N 190rmik-4

5.3.1.5. Ilepeuyernb TeM KypcoBbIX mpoekToB (pador) (He mpexycmoTpensl).

5.3.1.6. Bonpocsl K 3amuTe KypcoBoro npoekra (padorsr) (He npexycmorpensi).

5.3.2. OueHo4YHbIe MATEPHAJIbI TEKYIIET0 KOHTPOJISI

5.3.2.1. Bonpocsbl TeCTOB

Ne Conep:xanue Kowre- NAK
TEHIHSI
1 | Yto Takoe a3oTdukcanus?:
1) nepeBog atmocdepnoro azota (N2) B pacTBOPUMYIO, OMOJIOTH- W o
YECKH YCBOSIEMYIO (POPMY C OMOLIBIO a30THUKCHPYIOUINX OPra- | o1K-1 | 1 T2omic1
HU3MOB. B0k
2) mepeBoy atMocdepHoro azota (N2) B HEpaCTBOPUMYIO, OHOIIO-
THYECKU YCBOSIEMYIO (pOpPMY C TOMOIIBIO a30TPHUKCUPYIOIIUX Op-
TaHW3MOB.
3) mepeBox azota (N2) B pacTBOpUMYIO, OMOJIOTHYECKU yCBOsIE- N3 0mxk-4
MY OpPMY € TIOMOIIIBIO a30TPUKCHPYIOIMIUX OPTaHU3MOB. OIIK-4 | U160mnk-4
4) nepeBoj atmochepHoro azota (N2) B pacTBOpuMyto ¢Gopmy ¢ N 19%mk-4
MIOMOIIIBIO a30TPUKCUPYIOIUX OPTaHU3MOB.
2 | AMnanpukanus — 31o: U Tonk-1
1) yMeHbIIIEHUE 103bI TeHa. OIIK-1 | U120mnk-1
2) paBHas J103a T€Ha. N 30mk-1
3) ociabieHue ICHCTBUS TeHA. W Bomxa
4) yBenmuueHue 1036l TeHa. OIK-4 | U60mxs
W190nk-4
3 | AHAporeHe3 — 3TO:
1) pa3BuTHE SMOPHOUIOB, a 3aTEM U PACTEHUN U3 MIPEIIIECTBEH- W oric1
HHMKOB MYKCKHUX TIOJIOBBIX KJIETOK — MaKpOCIIOp. OIK-1 | M/ 20mx-1
2) pa3BuTHE SMOPHOUIOB, a 3aTE€M M PACTEHHI U3 MPEAIIeCTBEH- N]Bormk-1
HUKOB MY)KCKHX TIOJIOBBIX KJIETOK — MHKPOCTIOP.
3) pa3BuTHE SMOPHUOUIOB, a 3aTEM U PACTEHUN U3 MY>KCKHX TMOJIO- M Bomca
BBIX KJIETOK — MUKPOCIIOP.
. OIIK-4 | U60rk-4
4) pa3zButre "MOPUOUJIOB, & 3aT€M M PACTEHHH U3 )KEHCKUX I10- V0
JIOBBIX KJIETOK — MaKpOCIIOp.
4 | BuoTeXHOJIOTHA — ITO:
1) Hayka 0 MPaKTUYECKOM HCIIOIh30BAHUH JTOCTHKEHUN OHOIIO- W oncy
- OIIK-1 | U120mxk-1
2) HayKa O MPaKTHYECKOM HCIIOIh30BAaHUH JIOCTHKEHUI TeHETH- W Bonic1
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KH.

3) Hayka O IPaKTUYECKOM HCIOIb30BAHNU TOCTHKEHUN MUKPO- N304

OHONIOTHH. OIIK-4 | U60nk-4

4) HayKa O IPAKTUYECKOM HCII0JIb30BAaHUH JOCTHXKEHUH CelbCKO- N90mk-4

0 X03SMCTRA.

BuoJiornyecKku aKTUBHbIE COeJUHEHUS — ITO

1) BemmecTBa, CIOCOOHBIE OKA3bIBATH BIMSHUE Ha BCE MTPOIIECCHI, N1 onk-1

MPOTEKAIOIIUE B OpraHU3MeE. OIIK-1 | U20mk-1

2) BellecTBa, CIIOCOOHBIC OKa3bIBaTh BIMSHUE HA OMOJOTHYCCKHE N120mnk-1

IPOLIECCHl B OpPraHU3ME.

3) BemecTBa, ClIOCOOHBIE OKA3bIBATh BIUSHUE HA HEKOTOPHIE

IPOLECCH] B OPTaHU3ME. W/ B3on-4

4) BemecTBa, CIOCOOHBIE OKA3hIBATh BIMSHKUE HA (DH3HOJIOTHYE- OIIK-4 | W/16onk-4

CKHE€ IIPOILIECCHI B OPraHU3ME. /o4

BekTop - 3T0:

1) monexyna JIHK, He criocoOHast caMOCTOSATENIBHO PETIu-

IIUPOBATHLCS B KJIETKAX Pa3IMYHBIX OPraHU3MOB M 00ECIIEYnBATh N1 onk-1

pasMHOXKEHHE U paboTy BCTPOSHHOI'0 B HEE reHa. OIIK-1 | W20mk-1

2) mosexyna PHK, crioco6Hast caMOCTOATENEHO PEMTMIIHPOBAThCS U 20nk-1

B KJIETKAX Pa3IM4YHbIX OPraHU3MOB M 00eCIeunBaTh pa3MHOXKe-

HUE U paboTy BCTPOEHHOT'O B HEE I'eHa.

3) monexyna JIHK, criocobHast caMmoCTOSATEILHO PerlIn-

LIUPOBAThCA B KIETKAX Pa3IMYHBIX OPraHU3MOB M 00eCreynBaTh T3

pPa3MHOKEHHE U pabOTy BCTPOCHHOTO B HEE IreHa. OIK-4 | U1 6OHK'4

4) Mmonekyna, cnocoOHasi CaMOCTOSITEIbHO PEIIMLUPOBATHCS B " HgoHK'A'

KJIETKaX pa3JIMYHBIX OPTaHU3MOB M 00eCIIeUnBaTh Pa3MHOKECHHE OfK-4

U paboTy BCTPOEHHOTO B HEE I'eHa.

I'en — 370

1) mocnenoBaTebHOCTE AMUHOKHUCIIOT, OTBETCTBEHHAS 3a OIIpe-

JIEJIEHHYIO (PYHKIMIO OpraHu3Ma IyTeM KOJIMPOBaHUs OellKka Uiu W onk-1

PHK. OIIK-1 | U120mxk-1

2) MoCIe10BaTeIbHOCTh HYKJICOTH IOB, OTBETCTBEHHAS 3a OIpe/ie- N]38ork-1

JICHHYIO CTPYKTYpY OpraHH3Ma IyTeM KOAMPOBAHUs OeKa UITN

PHK. IIpexacrapsier co00t OTPE30K MOJEKYIIBI HYKIEHHOBOM

kucnotsl (JAHK, pexxe PHK).

3) mocenoBaTeNbHOCTh HYKJIEOTH/IOB, OTBETCTBEHHAS 32 OTIpeie- NB3onk-4

NeHHyro (GYHKIHIO OpraHu3Ma IyTeM Koguposanus Genka. [Ipen- | OHK-4 | N]160nk-4

CTaBJIAET COOOM OTPE30K MOJIEKYIIBI HYKIEMHOBOW KHUCIIOTBI N90rk-4

(IHK, pexxe PHK).

I'enorun —3ro0: § U o1

1) COBOKYIMHOCTB YacTH reHeTHUeCKoi HH(OopMalK oprauusMa. | OrK-1 | 1 o1

2) COBOKYITHOCTb BCEW T'€HETUYECKOM MH(OpMalMKi OpraHu3Ma. U30mxk-1

3) coBoKynmHOCTh MH(OpMAIK 00 OpraHu3Me.

4) nadopmanus 06 opranusMe. N/ 30omk-4
OIIK-4 | U60rmk-4

NU90rik-4
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9 | NeneTnyeckuii KOA — 3TO:
1) cucrema 3amucu reHeTHUeckoi nHpopmanuu B mojiekyie JJHK
KOJHpYIoIIas OeIoK Wlonka
2) cucTeMa 3alucy TeHeTHYeCKOW MH(pOpMaIKi, OCHOBaHHAs Ha OIIK-1 | U120mk-1
COOTBETCTBUU YEPEIOBAHUS TPOEK HYKJIEOTHIOB (KOJIOHOB) B MO- N 130mk-1
nekyne [JHK nopsiaky amuHokuciior B kogupyemom ero PHK
3) cucrema 3anmucH reHeTH4ecKoil nHOpMaIKi, OCHOBAaHHAs Ha
COOTBETCTBUU Y€peIOBaHUS TPOEK HYKJICOTHIOB (KOJIOHOB) B MO-
aexyine JIHK mopsaky aMHHOKHCIOT B KOJUPYEMOM €10 Oerke W B0rmk4
4) cuctema 3amucH reHeTHYeCKON HH(pOpMAIlMi, OCHOBaHHAs Ha OTK-4 | UM60mics
COOTBETCTBUU YEpPEIOBAHUS HYKICOTHIOB (KOJJOHOB) B MOJIEKYJIE W%0mx4
Oelka TOPSAIKY aMHHOKUCIIOT B Koaupyemom ero JTHK
10 | 'enHasi HUHKEeHEPHSI— ITO
1) 3MEHEHUE HACIECTBEHHOCTH C IOMOIIBIO €€ Ipeodpa3oBa- N1 onk-1
HUS HA YPOBHE OTJICJIbHBIX T€HOB. OIIK-1 | U120mk-1
2) U3MEHEHUE HACIECTBEHHOCTHU C IIOMOIIBIO €€ peodpa3zoBa- N 130mk-1
HUS HA YPOBHE OTJEIBbHBIX XPOMOCOM
3) u3MeHeHue HACJIEeICTBEHHOCTH € TTOMOIIBIO €€ IpeoOpa3oBa-
HUS Ha YPOBHE OTJEJIbHBIX T€HOMA U30mk-4
4) U3MEHEHHE HACIIEICTBEHHOCTH C TIOMOIIIBIO €€ peodpa3oBa- OIIK-4 | N16omc-4
HUS HA YPOBHE OT/ICIbHBIX OPraHU3MOB U 9mx-4
11 | I'erepokapuoH — 3T0: N 1onk-1
1) IpOAYKT CIUSIHUS SIEP PA3HBIX KIETOK OIIK-1 | U20mx-1
2) NPOAYKT CIUSHUS KJIETOK C T€HETUYECKU PA3IMYHBIMHU SIAPAMH, N 130mk-1
B KOTOPOM HE MTPOU3OIILIO CIUSHUE SIAEP
3) IPOIYKT CIUSIHUS KIETOK NB3ork-4
4) NPOYKT CIUSHUS KJIETOK C TeHETUYECKU PA3IMYHBIMU SAPAMU, OIK-4 | M/l6or-4
B KOTOPOM TIPOH30IILIO CIIUSHUE SACP NBork-4
12 | F'omokapuoH —
1) npoz[yll)a CIIMSIHUSI TEHETUYECKHU PA3JINYHbIX KJIETOK, B KOTO- OITK-1 gﬁ;omol
PBIX HE MPOU3OIILIO CIUSIHUE STEP " HonK_l
2) IPOAYKT CAUSHUS T€HETUYECKH UJIEHTHYHBIX KIETOK, B KOTO- oret
PBIX HE MPOU3OIILIO CIUSHUE TP WMo
3) IPOAYKT CIUSIHUSI KJIETOK, B KOTOPBIX HE MPOU3OIILIO CIUSHUE OITIK-4 | 1116
snep i 9on1<-4
4) NpOAYKT CAUSIHUS KIIETOK Momcs
13 | I'mHoreHe3—3TO :
1) pazButue sHA0CTIEpMa O€3 OMIOAOTBOPEHUS ITPU KYJIBTUBUPO- Wlomk1
BaHUU HEOIJIOJOTBOPEHHBIX 3aBs3€H U CEMSITIOUEK. OIIK-1 | U20nk1
2) pa3BUTHE 3aPOIBIIIEBOTO MEIIKA MOCTE OIUIOAOTBOPEHHUSI IPU ]3orik-1
KYJIbTUBHPOBAaHUH HEOIUIOJAOTBOPEHHBIX 3aBsI3€l U CEMATIOYEK.
3) pa3BUTHE 3apOIBIILIEBOIO MEIIKa 0€3 OMI0I0TBOPEHUS MPU UBonka
KYJIbTUBHPOBAHHUH OIUIOAOTBOPEHHBIX 3aBsI3€l U CEMSTMOYEK.
4§]pa313mllze 3apO/IbIILIEBOTO Mgunca 0€e3 OII0I0TBOPEHUS IPU OIIK-4 gﬁgomu
KYJIbTUBHPOBAaHUH HEOIUIOAOTBOPEHHBIX 3aBsI3€l U CEMATIOYEK. ortic
14 | I'ennast MHKeHEPHUS — ITO:
1) aTO M3MEHEeHHE HACTEACTBEHHOCTH C IIOMOIIIBIO €€ peodpazo- W1 onx-1
BaHUs Ha YPOBHE OTAECIbHLIX I'€HOB. OIIK-1 | U120mnk-1
2) 5TO U3MEHEHHE HACIEICTBEHHOCTH C TIOMOIIBIO €€ Mpeodpas3o- N 130mnk-1

BaHUs HA YPOBHE OTACIILHBIX XPOMOCOM.
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3) 3TO U3MEHEHUE HACTIEACTBEHHOCTH C TTIOMOIIBIO €€ mpeodpa3o-

BaHUs HA YPOBHE OT/IEIbHBIX OPTaHU3MOB. M3onic4
OIIK-4 | U60rk-4
4) 3TO U3MEHEHHE HACIIEJICTBEHHOCTH C TTOMOIIIBIO €€ Mpeodpas3o- W%0mx4
BaHUs HA YDOBHE F€HOMA.
15 | denenusi — 3T0:
1) myranus, B pe3ysibTrare KOTOPOU MPOUCXOIUT JOOABICHHE OJ1- N1 omnk-1
HOTO WK 0oJiee HYKJICOTHIOB OIIK-1 | U120mk-1
2) myTauus, B pe3yJabTaTe KOTOPOI MPOUCXOAUT yTpaTa OAHOIO N30mk-1
wiu 0oJiee HyKJICOTUIOB
3) myranus, B pe3yibTaTe KOTOPOU POUCXOIUT YABOECHUE OJIHO-
ro win 0oJiee HyKJICOTHIOB W3 onk-4
4) MyTanusi, B pe3yJibTare KOTOPOU IPOUCXOUT CHHTE3 OJHOTO OIK-4 | M/l6ori-4
win 6ojiee HYKJIEOTUI0B Vo4
16 | AHK —oro:
1) ne3okcuprOOHYKICHHOBAsA KUCIOTA, BLICOKOMOJICKYIISIPHBII
HoJIMMeEp, 00pa30BaHHBINA YETHIPHMSI HYKJICOTUIAMH, COCTOSIIAMHU
U3 a30TCOJIEPKAIINX UKINUYECKUX COSTUHEHHI, Ha3bIBAEMbBIX WU1omk-1
OCHOBaHHUSIMH, CaxapoM — JIe30Kcupr6030it u pochoproit kucimo- | OIIK-1 | U120mk-1
Toi. COOTBETCTBEHHO YeThIpeM HyKJieoTuaam B coctas JJHK N 130mnk-1
BXOJST 4 OCHOBaHUS — TUMUH, aJICHUH, TyaHUH U IUTO3WH. Yepe-
JIOBaHHEM HYKJICOTUIOB KOJUPYETCS TeHEeTHYecKast HHPpOopMaIus
2) puOOHYKJIEMHOBAsI KUCJIOTA, BHICOKOMOJIEKYJISIPHBIN ITOJIUMED,
00pa30BaHHBIN YETHIPbMS HYKICOTHAAMH, COCTOSIIIUMH U3 a30T-
CoJIepKalINX HUKINYECKUX COEIMHEHNI, Ha3bIBa€MbIX OCHOBA-
HUSIMH, caxapoM — Ie30Kcupr0030ii u pocdopuoii kucnotoit. Co-
OTBETCTBEHHO 4eThIpeM HykyeoTuaM B coctaB JIHK Bxomst 4
OCHOBaHUSA — TUMUH, aJICHUH, TYaHUH U TUTO3HH.
3) UepenoBaHueM HYKIEOTHJIOB KOAMPYETCS TI'€HETUYECKas N1B0omnk-4
HHpOpMALHs OIK-4 | U]T60rk-4
—IJI€30KCUPUOOHYKICMHOBAsT KHUCIIOTa, MOJIMMEpP, 0O0pa30BaHHBIM N190r1k-4
YEeTBIPbMSI HYKJIEOTHJAMH, COCTOSLIMMH U3 a30TCOAEpPKAIIUX
[UKIMYECKUX COeINHEHUN
4) 1e30KCUPUOOHYKIEHHOBAS KHCIIOTA, BBICOKOMOJIEKYIISIPHBIHA
nonuMep, 00pa3oBaHHBIN YETHIPbMSI HYKJICOTUIAMH, COCTOSITUMU
U3 aMUHOKHUCIJIOT
17 | Tepmun in vitro o3nauvaer:
1) BeIpanrBaHie BHE OpraHU3Ma W o
2) BeIpalBaHUe BHE OpraHU3Ma Ha NCKYCCTBEHHBIX TTH- OIK-1 | WQ20mxc1
TaTENbHBIX CPellaX B CTEPHIIbHBIX YCIOBUSX W Bomx1
3) BeIpalMBaHKe BHE OpraHM3Ma Ha UCKYCCTBEHHBIX IH-
TaTENbHBIX Cpeiax
4) BbIpalllUBaHUE B CTEPUIIbHBIX YCIOBUAX N/130onk-4
OIIK-4 | U60rK-4

NO0nk-4
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18 | Kaxayc —3To:
1) macca mudpepeHIPOBaHHBIX KIETOK, 00Pa3yIOUIUXCs IPH
MOBPEXJICHUN PACTEHUS, JINOO TPU BHIPALTMBAHUN €TMHUYHBIX
KJIETOK in ViVO. N1 omnk-1
2) macca HequhdepeHIIMPOBAHHBIX KIETOK, 00Pa3yIOIUXCs Mpr OIIK-1 | U120mk-1
MOBPEXACHUU PACTCHUSL, JTUOO0 MPU BRIPAIIMBAHUU €MHUYHBIX N 30mk-1
KJIETOK Ha MCKYCCTBEHHBIX Cpefax in vitro.
3) macca quddepeHIMpPOBaHHBIX, T.€. CIIEUATN3UPOBAHHBIX Kile-
TOK, 00pa3yIOUINXCs P MOBPEKIESHUHN PacTeHUs, TM00 MPH BbI-
palllMBaHUU €AMHUYHBIX KJIETOK Ha UCKYCCTBEHHBIX Cpeliax in
vitro.
4) macca HenudpepeHTUPOBAHHBIX, T.€. HECTIEIUATN3UPOBAHHBIX N/ 3om-4
KJIETOK, 00pa3yIOLIMXCsl IPU TIOBPEXKICHUU PaCTeHHUs, THO0 pU OIK-4 | M/l6or-4
BbIpalBaHUK OOJIBIIOTO YUCIIAa KJIETOK Ha HCKYCCTBEHHBIX Cpe- /o4
Jax in vitro
19 | Kaon —3To:
1) rpynmna pa3nuyarommxcs reHeTUYeCKu KIETOK, 00- N 1onk-1
pPa30BaBIIASICS B PE3YJIbTATE JEICHUS OJTHOM KIIETKH. OIIK-1 | U20mk-1
2) rpynmna He pa3JInyarouXcs TeHETUYECKH KIIETOK, 00- N 30mk-1
pa3oBaBIIasICsI B pe3yNbTaTe ACICHUS OJJHOU KIIETKU.
3) rpynmna kJeTok, 00pa3oBaBIIasics B pe3yybTaTe eJICHUs OJHOU
KJIETKH. N/ Boric4
4) rpyria He pa3IMYaroIUXCsl TEHETHYECKH KIIETOK, 00- OLIK-4 | U]160mi-4
pa3oBaBIIAsICSI B PE3YJIbTATE PACIPEICICHISI XPOMOCOM. N/ Boric-4
20 | KierouHasi MH:KEHEPHSs — ITO: N 1onk-1
1) nomyuenue rudpuI0B OIIK-1 | U120mk-1
2) nostyueHue rudpUI0B C MOMOIIBIO CIUSIHUS KIETOK N 30mk-1
3) nonyyeHue TUOPUIOB ¢ MOMOUIBIO THOPHUAN3ALIUN N 30mnk-4
4) nosydeHne TUOPUIOB C IIOMOILBIO CIUSHUS IPOTOIIACTOB OIIK-4 | U160mk-4
U 0rk-4
21 Kononu —93TO: W omiea
1) Tpoiika nHykieotunoB B JIHK nnu PHK OIK-1 | UQ20mx1
2) tpoiika nykieotunoB B JJHK nnu PHK, xonupyromas onpene- W Bome1
JICHHYIO aMUHOKHCIIOTY, JJU00 OTIpeIeNsitoliasi Hadyaao /cTapT—
KOJIOH/ MJIM KOHEIl /CTON—KOIOH/ TPaHCIIALUH N130mk-4
3) Tpoiika Hykieotu0B B JIHK OIIK-4 | U160rmKk-4
4) Tpotika HykineotuaoB B PHK N9%0mnk-4
22 | Konboranus — 3To:
1) anasor moJIoBOro IMpoiecca N1 onx-1
2) aHaJIOT MOJIOBOTO Ipoliecca y 6akrepuil, mpu kotopoM nepeHoc | OIIK-1 | MJ120mk-1
TEHETUYECKOTO MaTepHuaia OT OJIHON OaKTepUu K IPYroi HE Mpo- N 30mk-1
UCXOJIUT
3) a”asior moJI0OBOTO Ipoliecca y 6akTepuid, Ipu KOTOPOM HET
MPSIMOTO KOHTAKTa MEX]y KIETKaMH
4) aHAJIOT MOJIOBOTO MpoIlecca y OaKTepuid, MPU KOTOPOM TIEPEHOC N130nk-4
TeHEeTUYECKOro MaTepuaa oT OJHON OaKTepuu K ApYyroi ocy- OIIK-4 | U60rK-4
MIECTBIIAETCA B PE3YJIBTATE MPSIMOTO KOHTAaKTa MEXIYy HAMU W190rxk-4
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23

Kommuiementapunas JJHK (x/IHK) — 310

N Tonk-1
1) cunresupyemas kormst MPHK, cooTBeTcTByIOIIast onpeneneH- OIK-1 | U204
HOMY T'€HY W Bomk
2) cunTe3upyeMas uckycctsenHo konuss MPHK, cooTBercTByto-
mask ONpEAEICHHOMY T€HY U3 0mx-4
3) cuHTe3upyemas uckyccreeHHo komust MPHK OIIK-4 | U60rKk-4
4) MPHK, cooTBeTcTBY!IO1IIas1 OIIPEIEICHHOMY T'€HY WJ190rx-4
24 | KocMHIBI — 3TO: N1 omnk-1
1) HOBBII T BEKTOPOB OIIK-1 | U120mk-1
2) HOBBIH TUI BEKTOPOB, COUETAIOIIUX B ce0e CBONCTBO ILIa3MHU- N3 0mk-1
JIbl U BUpYcCa
3) ocoObie BEKTOPBI N Bonk-4
4) HOBBII THIT BEKTOPOB, 00J1a/1AI0IIUE CBOICTBOM BUpYCa OIIK-4 | U160ork-4
N1%0rmk-4
25 | "JIlunkue KOHIBI" —3TO
1) yuactku JJHK co cnapeHHBIMHU a30TUCTBIMM OCHOBaHUSMU, WL
KOTOpBIE CTPEMATCSA O0BEAMHUTHCS 110 MPUHIUITY KOMIUIEMEH- Ao
TapHOCTHU OIK-1 | MR20mk1
2) yuactku JIHK ¢ HecrnapeHHbIMU a30TUCTHIMH OCHOBAHUSIMH, U301
KOTOPbIE CTPEMATCS 0OBEAUHUTHCS 110 IPUHLUIY KOMILJIEMEH-
TapHOCTHU
3) yuactku PHK ¢ HecnapeHHBIMM a30THCTBIMU OCHOBAHHUSIMH,
KOTOpBIE CTPEMATCS O0BEAUHUTHCS 110 MPUHIUITY KOMIUIEMEH- U3 0mk-4
TapHOCTH OIIK-4 | U60rmxk-4
4) y4acTKH1 XpOMOCOM C HECITAPEHHBIMU a30TUCTHIMH OCHOBAHUSI- U19r1k-4
MH, KOTOpbIE CTPEMSATCSI 0OBEANHUTHCS 10 MPUHLUITY KOMILJIe-
MEHTapHOCTH
26 | Jlokyc —3T0:
1) MecTo Ha MoJIeKyJie HyKJIEMHOBOUW KUCJIOTHI, 3aHUMAaeMO€ OJ1- N 1onk-1
HUM F€HOM MJIM TPYMNIOi 00bIYHO (PYHKIIMOHAIBHO OJIU3KUX Te- OIIK-1 | U120mk-1
HOB N/130mk-1
2) MecTo Ha MOJIEKYJIe HYKIIEMHOBOM KHCIOTHI
3) MecTo Ha MOJIEKYJIe HYKJICMHOBOW KUCJIOTHI, 3aHUMAEeMOE O/1-
HUM F€HOM WJIM TPYIIOi 00bIYHO (QYHKIIMOHAIBHO AAJICKUX Ie- N3 0mxk-4
HOB OHK-4 I/II[601‘[K.4
4) mecTo Ha MoJIeKyJse Oellka, 3aHUMaeMOo€e OJTHUM I'€HOM I N190m1k-4
rpynmnoi 0ObIYHO (PYHKIIMOHAIBHO OJIM3KUX T'€HOB
27 | MoaexkyasipHOe KJIOHHPOBaHHE — ITO:
1) meTon oGHapyxeHus MoJsieKy1 pekomOnHaHTHBIX JTHK U omict
2) meton oOHapy>keHHs MoJieKy pekomOnHaHTHbIX JJHK, OMK-1 | U120mc1
HanpuMep, TMOPUIHON TUIa3MUIbI, TyTEM BKJIIOUEHHUS YyKEpOoJI- UBomc1
Hoii JIHK B BekTOpHY!O I1a3mMuly/ yTe€M pacceBa U BhIpALIUBa-
HUS Ha MUTATEIbHOM arape KJeTok, B kotopsle Takas JJHK Obuia
BBezieHa TpaHcopmanueil. B cimydae Oakrepuii kaxas Takas
KJIETKa MPEJCTaBIsAeT cO0O0M KIIOH, BCE KJIETKH KOTOPOTO COZep-
KaT OJMHAKOBBIE MOJIEKYJbl pekoMOnHaHnTHOM JITHK W/ B30onk-4
3) meron o6Hapyxenus monekyn JIHK OIIK-4 | M/6orik-4
W19rmk-4

4) Metos1 oOHapyX eHHs MOJeKys pekoMOuHaHTHBIX PHK
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28 | Ilporomaact — 3T0: U onka
1) 4acTh HUTOIIA3MBI, JTUIIEHHAS! KJIIETOYHOW CTEHKHU. OIIK-1 | U20mk1
2) 4acTb KJIETKH, JUILIECHHAs KJIETOYHBIX OPIaHeIl. N1B30mk-1
3) 9acTh IIUTOIIA3MBI, C KJIETOYHON CTEHKOM.
4) 9acTh KJICTKH, JUIIEHHAS KJIETOYHON CTEHKH. W]Bork-4
OIIK-4 | U60rk-4
W190mk-4
29 | accax — 3TO:
1) nepecaaka kamryca Ha 000TalEHHYI0 TOPMOHAMH MTUTATEIb- N 1onk-1
HYIO cpeay 1100 JUIsl MOAep KaHus pocTa, Tnbo ¢ nenbio uuayk- | OINK-1 | U2omk-1
U MopgoreHesa. N1 30mk-1
2) nepecajka Kajuryca Ha 6€3ropMOHAIbHYIO MUTATENbHYIO CPEly
00 IS OICPKAHUS POCTa, JIMOO ¢ IENbI0 HHIYKITUU MOPdO-
reHesa.
3) mepecajika Kajulyca Ha CBEXKYIO MUTATEIbHYIO Cpeay MO0 AJis OITK-4 gﬁéonm
NoJJIEpKaHUs pOCTa, THO0 ¢ LEeIbl0 HHAYKIHUU MopdoreHesa. " I[98E§j
4) mepecaaka KaJutyca Ha CBEXKYIO TUTATEIbHYIO CPEY.
30 | na3muaa — 3To0:
1) xonbuesas monexkyna PHK, pernmumupyromniasicst B KJieTkax aB- U1omk-1
TOHOMHO OT XpOMOCOMBI. OIIK-1 | U20mnk-1
2) konbieBas moiekyna JJHK, permnunupyromasics B KJIeTkax aB- U30mk-1
TOHOMHO OT XPOMOCOMBEI.
3) nuneiinas monekyna JIHK, perunupyromascs B KJIeTKax aB-
TOHOMHO OT XPOMOCOMBI. N30mnk-4
4) MoJieKya, perIMIUPYIOMIAscs B KJIETKaX aBTOHOMHO OT XpO- OIIK-4 | U160mnk-4
MOCOMBEI. HI[9OHK-4
31 | IlpokapuoThI —
1) mpocTeiinine 0JHOKIETOYHbIE OPraHU3MbI UM omes
2) mpocTeiiire HeKJIeTOYHbIE OpraHnu3Mbl (0aKTepuu, CHHE— )
3elIeHbIe BOJAOPOCIH ), TeHETUYECKUI MaTepual KOTOPBIX Paciio- Ofk-1 gﬂgom@l
JIO’)KEH B HEOKPYKEHHOM sIIEpHON MeMOpaHOi HyKJeou e ABome
3) mpocTeifiiine MHOTOKJIETOUHbIE OpTraHU3MBbI (OaKTEPHH, CHHE—
3eJIeHbIE BOJAOPOCIIH)
4) mpocreinire 0HOKIETOYHbIE OPraHU3MbI (0aKTepun, CHHEe— N30mnk-4
3€JICHBIE BOJOPOCIIN), TCHETHUECKUN MaTepHall KOTOPBIX PacIio- OIIK-4 | U60r1k-4
JIO’KEH B HEOKPYKEHHOM sIIEpHON MeMOpaHOU HyKJIeou e N 19%omk-4
32 | Ilponugepanus — 3TO:
1) pazpacranue TKaHU ITyTeM MEHOTHYECKOTO HOBOOOPa30BaHUS /1101
— OIIK-1 | U120mk-1
2) pa3pacTtaHue TKaHU IIyTeM MUTOTHYECKOTO HOBOOOpa30BaHUs N/ 3omk-1
KIIETOK
3) pa3pacTanue TKaHH UBonc4
OIIK-4 | U60rk-4

4) HOBOOOpa30BaHHE KIETOK

NO0nk-4
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33 | IlpomoTop — 3TO:
1) perynaropHslii y4acTOK reHa WM IPYIIbl FEHOB, K KOTOPOMY
npucoenunsercs pepment PHK-—nonnmepasa, ocymiecTBistonuii N lonk-1
TPAHCKPUIILIHIO TEHOB OIIK-1 | U120mk-1
2) CTPYKTYPHBIHM y4acTOK I'€Ha WM FPYMIbl TEHOB, K KOTOPOMY N30mk-1
npucoenunsiercs pepment PHK—monumepasa, ocymiecTBistommii
TPaHCKPHUIILIUIO TEHOB
3) peryyaTOpHBIN Y4acTOK I€Ha WM IPYIIIbl TEHOB, K KOTOPOMY
npucoenunsercs pepment PHK—rpanckpunTasa, ocymecTBisito- W3
IIUHA TPAHCKPHUIILUIO T€HOB ASCIS
4) peryasTOpHBIN y4acTOK T€Ha MM TPYIIIIbI TEHOB, K KOTOPOMY OTIK-4 EHSOHK""
npucoenunsiercs pepment PHK-rupasa, ocymecteistommii Mork-4
TPaHCKPHUIILIUIO T€HOB
34 | PepepTasa — 3T0: U1 omict
1) pepmenrt, orBevaromuii 3a cunte3 PHK na marpune JTHK OMK-1 | U201
2) pepmenTt, oTBevaromuii 3a cuare3 JJHK. W Bomk-1
3) dbepmeHT.
4) pepmenT, orBeuaromuii 3a cuHTe3 JIHK Ha matpune PHK. N B3omk-4
OIIK-4 | U60rk-4
U 0rk-4
35 | Perenepanmus — 310:
1) mpouiecc BOCCTaHOBIJIEHUS KJIETKOM yTpaueHHBIX WM ITOBpe- UM onk-1
JCHHBIX YacTel OIK-1 | U 20mk1
2) mpolecc BOCCTAHOBJIEHUSI OPTaHU3MOM yTPAYEHHBIX WU T10- UB0omk-1
BPEK/ICHHBIX YacTel. B KJI€TOYHON MHKEHEPUH PaCTEHUH — IPO-
1ecc 00pa3oBaHMs 11EJI0r0 PAaCTEHUS U3 OJJHOM KJIETKU WJIM KaJl-
JIyCHOU KYJIbTYpbI
3) npotiecc BOCCTaHOBJICHUS YTPAUE€HHBIX MJIH MTOBPEXKICHHbBIX
yacTen opranusma U Bonk.4
4) npo1iecc BOCCTAaHOBJICHHUS KJIETKOM MJTH LIEJIBIM OpPraHU3MOM OIIK-4 | U160mKk-4
YTPAY€HHBIX WX ITOBPEXKICHHBIX YacTel. B K1eTouHOM NHKEHe- N190m1k-4
pHUM pacTeHH — Impoliecc 00pa30BaHMs LEJIOT0 pacTeHUs U3 O/1-
HOM KJIETKH WJIM KaJUIyCHOM KYJIBTYPBI
36 | PekomOuHAMSA — ITO:
1) 0OOMEH reHeTHUECKUM MaTepuaoM MEX1y IBYMs HCXOIHBIMU
monexkynamu JIHK, 3akperuistoniuii y moToMcTBa HOBbIE KOMOU- W onk-1
HaIUil MPU3HAKOB OIK-1 | U]Q20mk-1
2) 0OMEH TeHEeTHYECKUM MaTepUaIOM MEXIY IBYMs MOJIEKYJIaMHU N/ B3onk1
JIHK
3) oOMeH reHeTHYEeCKUM MaTepHaioM MEXIY ABYMSI UICXOJAHBIMU
mostekynamu JIHK, npuBoasimmii K NosiBJIECHUIO Y IOTOMCTBA HO-
BBIX KOMOWHAIMI Tpu3HaKoB. Ha MOJIEKyJISIpHOM ypOBHE PE3YIlh- N30mnk-4
TAaTOM pPEeKOMOMHAIINHU SBJISIETCS 00pa30BaHNe PEKOMOMHAHTHBIX OIIK-4 | U60rK-4
(rubpuansix) JJHK N9mnk-4
4) oOMeH reHeTHYEeCKUM MaTepHajIoM MEXIY ABYMs KIeTKaMu
37 | Penaukanus — 3T0: W o
1) mporecc caMOBOCTIPOM3BEIEHUS HYKJIEMHOBBIX KHCIIOT. Ocy- OTK-1 | M0k

MECTBIIACTCA MYTCM CUHTC3a NOUCPHUX HUTEH (pel'IJ'II/IK) Ha ucC-

N/ Bonk-1
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XOJIHOM MOJIeKyse (MaTpHILIE) U304
2) mpolecc caMOBOCIIPOU3BEICHUSI HYKJIEHHOBBIX KHUCIOT OIK-4 | Ul60mic.
3) mpoiiecc BOCIIPOU3BEACHHS HYKJIIEMHOBBIX KUCIIOT WJ190rk.4
AN mnATTans MMATIAVATaIITOTE D IINATATITIADY IV IIATIATAY

38 | PecTpuKTa3bl — 3TO: W omi
1) bepmentsi, paspesatomue PHK Ha dpparments B ctporo onpe- | ork-1 | 1 201
JIEJIEHHBIX MECTax B0k
2) depmentsl, paspesatomme JJHK Ha ¢pparmenTs! B cTporo
OTpeIeNIEHHBIX MECTax N130nxk-4
3) bepmentsl, paspesaromue JJHK Ha pparmenTs! OIIK-4 | U60rk-4
4) pepmentsl, orBevaromue 3a yapoenue JHK N O0nk-4

39 | Comarnueckasi rHOpUIU3ANMSA — ITO: N 1onk-1
1) rubpunuzanus npu 6eCIosIoM pa3MHOKEHUH. OIIK-1 | U120mx-1
2) ruOpuan3anys MpH MOJIOBOM CKPEIUBAHUY. N/ 1B3onk-1
3) rubpuau3anus JUIUIOUIHBIX OPraHU3MOB. N3 0mk-4
4) rubpuau3anus B 00X0J MOJIOBOTO CKPEIINBAHUS. OIIK-4 | U160mk-4

U19rmk-4

40 | ComakJIOHBI — 3TO
1) perenepanTsbl, XxapakTepusyromuecs peHO— U TCHOTUITHYECKU- U lonk-1
MU U3MEHEHUSIMU B CPABHEHUU C PACTCHUSIMH — JOHOPAMU OINK-1 | W Q201
2) pacteHus1, XapaKTepU3yIOINEecs TeHOTUITNYECKUMH U3MEHEHU- ]Bonk-1
MU B CPABHEHHH C PACTEHUSIMHU — TOHOPAMHU
3) pereHepaHThl, MOIyYEHHBIC U3 KALTYCHBIX KYJIBTYp, XapaKTe-
pusyromuecs (GeHo— U TeHOTUITMYECKUMH U3MEHEHUSIMU B CPaB- U3 ork-4
HEHHHU C PACTEHUSIMH — IOHOPaMHU OIIK-4 | U6ork-4
4) pacTeHHs TOTYYCHHbIC U3 KAJUTYCHBIX KYJIbTYP, XapaKTepU3y- U 90rik-4
fonmecs: GeHO— U TeHOTUITHYECKUMHU H3MEHEHUSIMH

41 | CTpyKkTypHasi 4acTh reHa — 310
1) y4acTOK XpOMOCOMBI, HEMTOCPEACTBEHHO KOAUPYIOIIUNA HH- N1 onk-1
dbopmanmio o cTpykType 6enka wiun PHK OIIK-1 | U20nk1
2) y4acToK si/ipa KJIETKH, HEMOCPEICTBEHHO KOAUPYIOLIHHA HH- N130mk-1
dbopmaruio o crpykrype 0enka uinu PHK
3) y4acTok reHa, HeTmoCpeACTBEHHO KOAUPYIOIIMHA HHPOPMALIHIO B omica
O CTPYKTYPEC KIICTKHU OIIK-4 I/IH6OHK-4
4) yyacTOK reHa, HeOCPEICTBEHHO KOAUPYIOLINI HH(OpMAIIHIO W 90mmic4
0 cTpykTYpe Genka i PHK.

42 | CycneH3HOHHAsI KYJIbTYpa — 3TO:
1) BBIpaIMBaHUE B KUKOM IIUTATENBHOM CPEJIE BO B3BEIIEHHOM N 1onk-1
COCTOSTHUU OTJENbHBIX KJIETOK WU X HEOONBIINX TPYI HIpU OlK-1 | U120nK-1
HMCTIOJIB30BAHMUH aIlapaTyphl, 00€CTIEYMBAOIIEN UX adpALUIO 1 N130mk-1
nepeMenuBaHue.
2) BBIpalIMBaHUE B KUIKON MUTATEIHHOMN Cpe/ie B OCAXKICHHOM
COCTOSTHUM OTAENbHBIX KJIETOK UM UX HEOONBIINX TPYIH MpU N130mk-4
HCTIONB30BAHUH aNIapaTyphl, 00eCceunBaoIIeil HX adpaIuio 1 OIIK-4 | U/160rk-4
nepeMenuBaHue. N O0nk-4
3) BeIpamUBaHUE B )KHUIKON MUTATEIILHON CpPe/ie BO B3BEIICHHOM

43 | TOTHNIOTEHTHOCTD — 3TO:
1) CBOMCTBO KJIETOK pealn30BaTh FT€HETUYECKYIO0 HHPOPMALIUIO W omka
Anpa. OIIK-1 I/Iﬂzon](.l
2) CBOMCTBO KJIETOK pealn30BaTh FT€HETUYECKYIO0 HHPOPMALIUIO B0k

a1pa, 00ecreunBaroIlyI0 UX pa3BUTHE 10 LIEJIOr0 OpraHu3Ma.
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3) CBOMCTBO KJIETOK peajin30BaTh FT€HETUUECKYIO HHPOPMALIUIO

sapa, 00ecreYnBaroIIyIo UX TudGepeHITUPOBKY U pa3BUTHE 10 U 30mk-4
IIEJIOTO OpraHKU3Ma. OIIK-4 | M/l6ork-4
4) CBOMCTBO KJIETOK peaqn30BaTh FT€HETHUECKYIO HH(OPMALIHIO N/ Bork-4
44 | Tpauncdopmanus — 3To:
1) nepeHoc reHeTH4YecKOi HH(POPMAITUN MEXKTY KJIETKAaMH U Op- W1 ormc-1
raHu3MaMH C IOMOIIbBIO BeIIeIeHHON 13 KiieTok PHK. OIK-1 | U 20mk1
2) mepeHoc reHeTUYecKOi HH(POPMAITUN MEX Ty KJIETKaMH U Op- W/ Bormc1
raHu3MaMH C IIOMOIIIBIO BeIAeIeHHOM n3 kineTok JIHK.
3) nepenoc nHpopMaIK MEXKY KIETKaMU U OpraHU3MaMH C T10- U/ B0rk-4
MOIIBIO BhIAEIeHHOH 13 KieTok JJHK. OIIK-4 | W60mk-4
4) mepeHoC TeHEeTUIEeCKO HH(HOPMAIIUU MEXKTY KICTKaMH. N19rmk-4
45 | TpaHcreHHbIe OPraHU3MbI — 3TO OPTaHU3MBI:
1) c mpu3HakamMu, KOAUPYEMBIMHU 4YKYPOAHBIMA I'€HAMU, TIepe- WA lomx
JAHHBIMU B HUX C TIOMOIIbIO T€HHOM UJTH KJIETOYHON HHXKEHEPUH OIK-1 | M20mk-1
2) ¢ HOBBIMU IIPU3HAKAMU, KOAUPYEMBIMHU UYKYpPOIHBIMH I'eHa- W30mx1
MU, IEPEAAHHBIMU B HUX C IIOMOIIbIO T€HHOW WJIM KIIETOYHOM
WHXXEHEPUH
3) ¢ HOBBIMH NPU3HAKAMH, KOAUPYEMBIMHU 4YKYPOJHBIMU I'€HA- W/Bomk-4
MU, TICPEAAHHBIMU B HUX C IIOMOIIBIO OaKTepuu OlIK-4 | M]160rk-4
4) ¢ HOBBIMU IIPU3HAKAMU, KOJIUPYEMBIMU UY>KYPOJIHBIMH IeHa- W04
MU, TIEPEAAHHBIMU B HUX C TIOMOIIBIO TpaHCHOpMaIuu
46 | TpaHncKkpUnIuUs — 3TO
1) nepenuceiBanue" reHeTUYECKON HH(GOPMAIIUU CO CTPYKTYPHOM N1 onx-1
yacTu reHa Ha maTpuuHyro PHK, ocymecTrisiemoe pepmMeHTOM OIIK-1 | U120mnk-1
PHK —rupusza N30mnk-1
2)  "pepenuchiBaHWE" ~— TEHETHYECKOH  WHpOpMANUU  CO
CTPYKTypHOU yacTu reHa Ha marpuunyio PHK, ocymecTtBisiemoe
¢depmentom PHK —nonumepasza N30rmk-4
3)"mepenuceiBanue" reHeTHueckor nHpopMaluu co ctpykrypnoit | OIIK-4 | U60mk-4
yactu reHa Ha marpuunHyto PHK, ocymectBisiemoe dpepmentom N1%0rik-4
PHK —ronouzomepasa
47 | Tpancasiuus — 3T0: U
1) cunte3 6enka Ha matpuiie M—PHK, ocymecTBisiercs B uuto- Alonk
OIIK-1 | U120mk-1
ra3Me 3
2) cunres 6enka Ha matpulle JIHK, ocymecTtBnsercs Ha puboco- M3omc
Max I3
3) cunres Oenka Ha matpuiie M—PHK, ocymiectisiercs B kietke OTIK-4 HIL 6OHK'4
4) cunres 6enka Ha maTtpuiie M—PHK, ocymecTBisiercs Ha pubo- Hon-4
comax N19rmk-4
48 | Tpancdopmanusi — 3T0:
1) nmepeHoc reHeTHYECKON HHPOPMAITUN MKy KIETKaMu U Op- Wlonka
TraHU3MaMH C TTIOMOIIIBIO BhIIeICHHOM u3 kieTok JJHK OIIK-1 | U120mnk-1
2) mepeHoC reHeTHYecKoi HHPOPMAITUU MEKTY KIIETKaMu N30nk1
3) mepeHoc reHeTHYecKOoN HHPOpMAIMU MEXKIY KJIeTKaMu U Op-
raHu3MaMU C IIOMOIILIO BeIAeIeHHOH 13 Ki1eTok PHK N1B30mk-4
4) mepeHoC TeHeTHYEeCKOW HHPOPMAIIMH MEXTY KJIETKaMH U Op- OIIK-4 | U160k

TaHU3MaMH C ITIOMOIIBIO BBIACICHHOI'O U3 KJICTOK (bepMeHTa

N90rk-4
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49 | TpaHcreHHbIE paCTEeHHSs — ITO:
1) opranu3mbl, IOJTy4YEHHBIE B Pe3yIbTaTe PEKOHCTPYKIIUHU Opra- W/ oricy
HH3MA OIIK-1 | U120mk-1
2) opraHu3Mbl, IOJyYEHHBIE B Pe3yJbTaTe PEKOHCTPYKIIUU T€HO- N Borc1
Ma
3) opranusmbl, OJy4YEHHbBIE B PE3YIbTATE PEKOHCTPYKIIUH XPO- W/Bonk-4
MOCOM OIIK-4 | U60rmk-4
4) opranu3Mbl, MOJIYY€HHBIE B pE3yJIbTaTe PEKOHCTPYKILIUHU SIpa W04
50 | ®UTOrOpMOHBI — ITO:
1) xuMHUYecKHe COeTUHEHUS, KOTOPbIE BBIJCIAIOTCS B MUKPOKO- VT o
JMMECTBAX B OJHOMH HacTH PACTCHHS, TPAHCIOPTHPYIOTCS B APY- OIK-1 | W20
THE €ro YacTH, T'Jie MPOSBISIOT Peryaupylollee 1ecTBrUe Ha Mpo- Mo
IIECCHI POCTa U PA3BUTHUS.
2) XMMHYECKHE COeIMHEHUS, KOTOPBIE BBIICIAIOTCS B MAKPOKO-
JMYECTBAX B OJAHOM YacTU PaCTeHHUS, TPAHCHIOPTHPYIOTCA B JIPY- M Bomga
THE €0 YacTH, I7Ie IPOSIBIIAIOT PEryTupyIolee NeACTBHE HA MPO- | yow- 4 | 1y 6o
IIECCHI POCTA U PA3BUTHSI. %01
3) XUMHYECKHE COSTUHEHHSI, KOTOPBIE MOTPEOIIAIOTCS B MUKPO-
51 | LluTonaasMoH — 3T0: N 1omk-1
1) MUTOXOHIpUATBHBIN TEHOM IIUTOILJIA3MBI. OIIK-1 | U120mKk-1
2) MAUTOXOHIPHUATIBHBIA U XJIOPOILIACTHBIN T€HOMBI [IUTOILJIA3MBI. M3 o
3) XJIOPOIIACTHBIA T€HOM LIUTOILIA3MBL. N130mxk-4
OIIK-4
4) reHOM IIUTOIJIA3MBl. HHEOHK-A.
52 | Ilmopux — 3710:
1) IpoAYKT CIUSIHUSL KIIETOK U onk1
2) IpOAYKT CIAUSHUS KIETOK, KOr/ia THOpH]I HacleayeT SApo O1- OIIK-1 | M120mk-1
HOTO POJIUTEIS, & IUTOIUIA3MOH — JIMOO JIPYrOro POIUTENS, JINOO U3 omk-1
000UX POIUTEIICH.
3) IpPOIYKT CIMSHUSA KJIETOK, KOTJa TUOpHI HacleayeT sapa 00o- U30mnk-4
UX POIUTENEN OIIK-4 | U160mk-4
4) NpOYKT CIUSHUS KJIETOK, TOJyY€HHBIH TPU THOPUAN3ALUN WU 190r1k-4
53 | lItamm — 370 :
1) coBOKYNMHOCTH pacTeHUi, UMEIOIIUX O0IIee MPOUCXOKIAECHUE U U ok
XapaKTEPU3YIOIUXCS OJTMHAKOBBIMH YCTOMUMBBIMU TIPU3HAKAM OIK-1 | UM20mk1
2) COBOKYITHOCTb OaKTE€pHaJIbHBIX KJIETOK, BUPYCOB, KIIETOYHBIX U B0mk1
JIMHUM )KUBOTHBIX MJIM PACTEHH, UMEIOLIUX 0011ee Mpouc-
XOX/IEHUE U XapaKTEePU3YIOLINXCS OJJUHAKOBBIMU YCTOMUMBBIMU
NpU3HAKaMHU B0k
3) COBOKYNHOCTb OaKTEpHaNIbHBIX KJIETOK, MJIM PACTEHUH, UMEIO- | O[[K-4 | U T60ric-4
MIUX 001IIee MPOUCXOXKICHNE M XapaKTEPU3YIOIIUXCSI OIMHAKO- UT90mmkc.4
BBIMU YCTOWYMBBIMH NTPU3HAKAMHU
IMOpPHOKYIbTYpa — 3TO: N1omk1
54 | 1) KynbTypa U30JIMPOBAHHBIX 3apOJIbIIIEH OIIK-1 | U120mk-1
2) KynbTypa U30JIMPOBAHHBIX 3HOCTIEPMOB N1 30mk-1
3) KyJbTYpa U30JIMPOBAHHBIX CEMSMOYEK WBomka
4) BbIpAlLMBAaHUE MBUIbLBI HA HCKYCCTBEHHON IUTATEIBHOM CPENe | O[IK-4 | 1 T6omica

NO0nk-4
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55 | Dkcenpeccus reHOB — 3TO:
1) mporiecc, B pe3yabTaTe KOTOPOTO 3aKOAUPOBAaHHAS B TCHE UH- W1 onx-1
dopmarus 6yzner nepernucana Ha M—PHK u TpancnupoBana Ha OINK-1 | U120mk-1
0enok N30k
2) mpoiiecc, B pe3yJibTaTe KOTOPOro 3aKOAUPOBAHHAS B T€HE UH-
dbopmarnus Oyaet nepenucana Ha M—PHK
3) mpotiecc, B pe3ysbTaTe KOTOPOTO 3aKOAMPOBAHHAS B SIAPE U3 0mk-4
KieTku uHpopmanus Oyner nepenucana na M—PHK u tpancmupo- | OITK-4 | U160mk-4
BaHa Ha OEI0K N19%mk-4
4) potiecc, B pe3yibTaTe KOTOPOro 3aKOAUPOBAHHASI B XPOMOCO-
56 | Bo3HUKHOBeHHE TeHOMUKH KAaK HAYYHOM TUCHHILIHHBI CTAJI0 U ok
BO3MOKHBIM IOCJI€: OIIK-1 | U20mk1
1) ycranosiseHus ctpykrypsl JJHK; UB0omk-1
2) co37aHus KOHIICTIIINY I'eHa;
3) nudpepeHimanum peryIsTOPHBIX U CTPYKTYPHBIX Y4ACTKOB N Bonk-4
reHa; OIIK-4 | U60mK-4
4) 110JTHOTO CEKBEHUPOBAHHUS TE€HOMA Y PA1a OPTaHU3MOB. N90rk-4
57 | CyuiecTBEeHHOCTh I'eHa y MATOT€HHOr0 OPraHu3Ma - Koaupye- N 1omk-1
MBblii TeHOM MPOAYKT HE00X0AMM: OINK-1 N20mk-1
1) nys pa3MHOXKEHUS KJIETKH; R
2) s IOIIePKAHUS JKU3HEICATEIIbHOCTH; W3 0rmx-4
3) 11 ”HBA3WH B TKAHU; OIIK-4 | U160mk-4
4) NI MHAKTUBAIIMYA aHTUMUKPOOHOTO BEIIECTBA. WJ1%0rx-4
58 | it mosryyeHHUsi MPOTOIJIACTOB U3 KJIETOK I'PHOOB HCIOJIb3Y- N1 onx-1
eTcH: OIK-1 W20mx-1
1) mu3omum T
2) TpUIICUH U304
3) «ynuUTOYHBIN (PepMeHT» OIIK-4 | U160rik-4
4) mencuH U 90rik-4
59 | Jlnst momydeHus MPOTOIIACTOB U3 OAKTEPHAIBHBIX KIJIETOK HC-
TIOJIB3YETCS: Wlonk
1) mu3omum OIIK-1 | U120mk-1
2) «ynUTOYHBIN (epMeHT NBonk-1
3) TpuricuH
4) marmavH B o4
OIIK-4 | U60r1k-4
W190nk-4
60 | O6benuHEeHNEe TEHOMOB KJIE€TOK Pa3HbIX BHIOB H PO/IOB BO3- N 1onk-1
MOSKHO MIPH COMATHYECKOi THOpuaAn3anum: OIIK-1 | U120mKk-1
1) TOJBKO B MPUPOIHBIX YCIOBHUSIX; W30
2) TOJBKO B ICKYCCTBEHHBIX YCIIOBUSX; U Bomk.4
3) B IPUPOIHBIX U UCKYCCTBEHHBIX YCIOBHIX OIK-4 | Ul6oric.a
U194
61 | lIpenMyiIeCTBAMHU FeHHO-MHKEHEPHOT0 HHCYJINHA ABJISIIOTCS S W1 onx-1
1) BBICOKAs aKTUBHOCTE; OIIK-1 | U120mk-1
2) MEHbIIIas AJJICPTeHHOCTD; N3 0mea
3) MeHbIIIast TOKCHYHOCTH; N3 0rmx-4
4) Gospiiasi CTaOUILHOCTD. OIIK-4 | U160mk-4

W90k -4
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62 | [IpenmMy1ecTBa MOJy4eHUs] BUIAOCTEUPHUUECKHX IJIsI YeI0- W1 omx-1
BeKa 0eJIKOB IMMyTeM MHKPOOHOJIOTHYeCKOT0 CHHTEe3a: OIIK-1 | M20mk1
1) mpoctoTa 060pyI0BaHUS; 1,81 2 PR
2) PKOHOMUYHOCTb; N Bonk-4
3) oTcyTcTBUE 1E()UIUTHOTO CHIPhS; OIIK-4 | U160ork-4
4) cHSITUE TUYECKUX MPOOIIEM. N O0nk-4
63 | Pa3paboTaHHasi TEXHOJIOIHSI MOJTyYeHUs] PEKOMOMHAHTHOTO OLTK-1 N1omk-1
IPUTPOMOITHHA OCHOBAHA HA IKCIPECCUH I'eHA: N20mk-1
1) B kieTkax GakTepuid;
2) B KJIETKaX JIPOXOKEH N130mnk-4
3) B KJICTKaxX pacTCHH; OIIK-4 | U160rmk-4
4) B KylbTyp€ *KUBOTHBIX KJIETOK. N19rmx-4
64 | IIpu omieHKe KayecTBa TeHHO-MH)KEHEPHOTO MHCYIIMHA TpedyeTcs N1omk1
YAEIATh 0COOCHHO 00JIbIlIee BHUMAHHUE TECTY Ha: OIIK-1 W20mxk-1
1) crepriibHOCT®; M. ..
2) TOKCUYHOCTb; U3 0mk-4
3) aJuIepreHHoCTh; OIIK-4 | U60mk-4
4) MUPOTEHHOCTb. U914
65 | CHrHaJIbHAsi TPAHCIAYKIHS: N1 onk-1
1) mepesaya cUTHAA OT KJIETOYHOH MEMOPAHBI Ha TEHOM:; OIIK-1 | U120mk-1
2) nHUIHANKs OEITKOBOTO CUHTE3a; 1701 RSt
3) IOCTTrpaHCISIIIMOHHBIE U3MEHEHUS OeIIKa; U130mk-4
4) BBIZIEIICHUE INTUYECKUX (DEPMEHTOB. OIIK-4 | U160mk-s
W190nk-4
66 | Tpancgepa3bl oCylIeCTBJISIIOT: N1 omk-1
1) xaTanu3 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA; OIK-1 N20mk-1
2) epeHoC (PYHKIIMOHAITBHBIX TPYIII Ha MOJICKYITY BOJIBI;
3) KaTanu3 peakiuii MPUCOEAUHEHUS 110 IBOHHBIM CBS3SIM; Bomcs
4) katanu3 peakiui nepeHoca GyHKIMOHAIBHBIX TPYI Ha CyO- OMK-4 | U6omk.s
cpat. N19rmk-4
67 | MumeHbI0 111 GU3HYECKUX M XUMUYECKHX MYTareHOB B U1 onk-1
KJIeTKe 0000 bEeKTOB SIBJISIOTCS: OIIK-1 | U120mk-1
1) THK; NBonk-1
2) IHK-nonumepasa;
3) PHK-nmonmmmepa3sa; U 30mx4
4) pubocoma; OIIK-4 | M/l6ork-4
N19rnk-4
68 | lNonsiTHe «JIMNKHE KOHIbD MPHMEHUTEIHLHO K TeHETHYECKO M W1 omx-1
HHKEHEePUH 0TPAXKaeT: OIIK-1 N20mnk-1
1) KOMIUIEMEHTApHOCTh HYKJIEOTUIHBIX ITOCIEI0BATEIbHOCTEH; 11
2) B3aWMO/ICHCTBHE HYKJICMHOBBIX KHCJIOT U THCTOHOB;
3) pearupoBanue aApyr ¢ apyrom SH-rpynn ¢ o6pazoBaHuem au- N/ 3ork-4
CYTb(QHIIHBIX CBSI3EH; OIK-4 | M/l6ork-4
N19rnk-4

4) ruapodoOHOe B3aUMOCHCTBUE JTUTHIOB.
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69 | MepMeHT JIMTa3a UCMOJIL3YeTCSl B TeHeTHYECKO HHIKEeHEePUH
MOCKOJBbKY: W lonk-1
1) CKperIseT BeKTOp ¢ 000I0UKOi KIETKU X035HHa; OIIK-1 | MT20mk-1
2) KaTau3upyeT BKIOYCHNUE BEKTOPA B XPOMOCOMY KJIIETOK XO- U3 omk-1
35IMHA,
3) KaTamM3upyeT KOBAICHTHOE CBSI3bIBAHUE YTIICBOIHO-
dochopnoii nenu IHK rena ¢ JIHK BekTopa;
4) kaTaIM3UPyeT 3aMbIKaHUE TIENTUIHBIX MOCTHKOB B TICTITH/IO- W/ Bomk-4
TJIMKaHE KJIIETOYHOW CTEHKHU. OIIK-4 | U6om-4
WU190nk-4
70 | BHOTEXHOJIOTY «TeH-MapKep» He00X0uM: W omea
a) JUIs TIOBBIIICHHS] aKTUBHOCTH PEKOMOWHAHTA; )
6)) JU1s1 0Opa3oBaHus KOMHGTCHTEIBIX KJIETOK XO3SMHa; OfK-1 gﬁgom-l
B) Ut MOIM(UKAITUN MECTa B3aMMOJICHCTBHSI PECTPHKTA3 C CyO- ot
CTpaToM;
T) 11 0T00pa pEeKOMOMHAHTOB. N130mk-4
OIIK-4 | U160rmik-4
W190rmk-4
71 | BeKTOp HA OCHOBE IIA3MM/IbI PEANOYTHTEIbHEH BEKTOpPa HA N 1onk-1
ocHoBe (parosoii IHK 6aaronaps: OIIK-1 | U20mnk-1
1) Gonbomy pasmepy; N1 30mnxk-1
2) MEHbIIEH TOKCUIHOCTH;
3) GouibIIel YaCTOTHI BKIIFOUCHHS; N130mk-4
4) OTCYTCTBUS JIU3HCA KIIETKU XO35IMHA. OIIK-4 | W160mk-4
W190nk-4
72 | [IpenMy1IECTBO PACTHTEILHOIO CHIPbSI, 0Jy4aeMOro Mpu A
BBIPAUIMBAHHH KYJIBTYP KIETOK NEPEL CHIPHEM, HONYHACMBIM | - o HIQEEE-i
U3 MJIAHTAMOHHBIX HJTU INKOPACTYIIUX PACTEHMIi: W Gon.
1) GonbLIask KOHLEHTPALHS LENEBOrO MPOLYKTa,; OIK-1
2) MEHbIIIast CTOUMOCTH;
3) CTaHIapTHOCTH;
4) Gosiee MPOCTOE U3BJICUCHHE 1I€JIEBOTO MPOIAYKTA. U304
OIIK-4 | U60rk-4
N19rnk-4
73 | AyKCHHBI — TEPMHH, 0] KOTOPbIM 00beTMHSAIOTCS cnenudu-
YecKHe CTHMYJISITOPBI POCTa: Nlonk1
1) pacTuTenbHBIX TKaHEH OIIK-1 | U120mnk-1
2) aKTHHOMMIICTOB; N Bonk-1
3) JKUBOTHBIX TKaHEH;
4) 5ybaKTepHii. OIIK-4 N30nk-4
| WlT6ork-4
74 | Ilesib cCeKBEHUPOBAHUSI FTEHOMA — YCTAHOBJIEHHE: WU omict
1) pa3mepoB renoma ONK-1 | U201

2) TIOCTIeIOBATEIIBHOCTH HYKJICOTHIOB

N/130rk-1
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3) conepxkanus A-T r) coorHomenus A-T/I'T] map HykIeoTHI0B

4) n3meHeHus metabonuzma N130rK-4
OIIK-4 | U60rmk-4
N190rmk-4
75 | BHOTeXHOJIOTHs — ITO... Wl
1) u3ydenue OMOIOTHYECKON AKTUBHOCTH JIEKAPCTBEHHOTO PaCTH- OIK-1 | 1 ﬂzgii-i
TEJIBHOTO ChIPbs } B omes
2) UCTIONIb30BaHKE KYJIBTYpP KJIETOK, OaKTepHil, )KUBOTHBIX, pac-
TEHHH, 00ecreunBarOIUX CUHTE3 CHEIM(PUUECKIX BEILECTB
3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX ()OPM MpEnapaTos C IMo-
MOIIBIO )KUBBIX CHCTEM } B0k
4) n3yueHne 3aBUCUMOCTH «CTPYKTypa-3PpQeKT» B NeHCTBHUHU JIe- OIK-4 | Ul60mk.4
KapCTBEHHBIX CPEJICTB W%mk4
1) CHHTE3 HOBBIX JICKQpPCTBEHHBIX IIPENApaTOB U U3yYCHHUE X
CBOWCTB
76 | IocsienoBaTEIbHOCTH CTAIMIT OMOTEXHOJIOTMYECKOT0 MpoLec-
ca: Ulonk1
1) 06paGoTKa LEeIeBoro mpoaykTa, oopaborka coipss, pepmenra- | OHK-1 | M120mk-1
1ys 1 ouorpanchopmanus N130mk1
2) ouotpanchopmanus, hpepMeHTanus, 00paboTKa ChIPhs U Ieje-
BOT'O MPOYKTa
3) ucxonHas 06paboTKa chIpbs, hepMeHTaIMs, GuoTpaHchopMa- U 3onk-4
11151, KOHeuHasi 00paboTKa 11e€71€BOro MpoIyKTa OIIK-4 | N60mk-4
U 90rik-4
77 | B OMOTEXHOJIOTHH TMOHSATHIO «0M000HEKT» COOTBETCTBYET CJie-
Ayloliee onpeaeeHne: W1 omx-1
1) opranusm, Ha KOTOPOM UCTIBITHIBAIOT HOBbIE BAB OIIK-1 | U120mnk-1
2) OpraHu3Mbl, BbI3bIBAIOIINE MUKPOOHYIO KOHTAMUHAIIMIO TEX- N30mk-1
HOJIOTUYECKOT0 000PYA0BAHUS
3) depMeHT, UCTIONb3YEMBIH /17151 TEHHO-MHKEHEPHBIX MPOLIECCOB
4) opranusm, npoayuupytomuit BAB 1) depmenT, ucnonabzyemsliit
B JIUE€OHBIX LIEIAX W]B3onk-4
OIIK-4 | U60rmxk-4
W190nk-4
78 | OTIMYHUTEIbHbIE 0COOEHHOCTH NMPOKAPHOTHYECKOIH KIETKH: N1 onx-1
1) mansritf pazmep OIIK-1 | M120mk-1
2) Hanu4ue spa 1 01 10 PR
3) Hanmu4ue CyOKJIETOYHBIX OpTaHesl U3 0mk-4
4) MHOTOCITOIHAS KJIETOYHAs CTCHKA OIIK-4 | U160rk-4
W19rmk-4
79 | TlpokapuoThI — 370 ... N1 onk-1
1) xpynHBI€ 1O pa3Mepy MHOTOKJIETOYHBIE CTPYKTYpPBI, HE CO- OIIK-1 N120nk-1

ITXTTN
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JepIKaIue opraHeIt
2) HebospIMe KIeTku ¢ nurorazmarnueckon JIHK, xapakrepu-

3YIOIIMECS OTCYTCTBHEM OPTaHEe OTIK-4 gﬂéonm
3) HeOOJIBIIINE KIIETKH, OKPYKEHHBIC PUTHIHONU KJIIETOYHOM CTEH- Hﬁ98§§j
KOH, XapaKTepU3YIOLIUECS OTCYTCTBUEM OPTraHEIUl U HAIUYUEM
JHK B npTomnna3zme
I'ennasi unkeHepus — 3TO ...: N lonk-1
OIIK-1 | U120mk-1
1) MeTo1, OCHOBaHHBIM HA BBIJICIICHUHU U KYJIbTHBUPOBAHUH TKa- N30mk-1
Hel U KJIETOK BBICIIUX OpPraHU3MOB
2) u3MeHenue nepBuuHoi cTpykTyphl JIHK B KOHKpETHOM y4acTt- OIIK-4 N 3orxk-4
80 | ke, 9TO, B KOHEYHOM CUETE, TPUBOJUT K H3MCHEHHIO (DEHOTHITA NI16ami.4
OHOJOTrN4YeCcKOro 00BEKTa, UCIOIb3YEMOI0 B OMOTEXHOJIOTHYE-
CKHX Ipoleccax N30mk-4
3) MeTo/ cCo3/1aHus peKOMOMHAHTHBIX MM ruOpuanHbx JJHK OIIK-4 | U160rmk-s
U rik-4
81 | Iliiazmuaa — 3710 .. .:
1) onpeneneHHbIA MITaMM KHIIEYHON MATOYKU, UCIIOJIb3YEMbIi N1 onx-1
JUISL OMOTEXHOJIOTHYECKHX IIeIel OIIK-1 | U120mnk-1
2) xoabIicoOpasHas mosiekyny JIHK - BHEXpOMOCOMHBIN 3JIEMEHT N30mk-1
FeHeTUYEeCKO nHpopMauu
3) yuacrok nenu PHK, Hecymmii nHpopManuio o CTpyKType reHa U30mk-4
T') BUPYC, PA3MHOXKAIOLIUIICS B IIUTOIUIa3ME MUKPOOHOMN KIETKU OIIK-4 | U60mk-4
4)JHK B kieTku Oaktepuit N90r1k-4
82 | OT60p TpaHCHOPMHPOBAHHBIX KJIETOK, COIEPKALIUX PEKOM- U1 onk-1
ounanTHyo JTHK (ruépuanyro njiasmMuay) npoBoasiT: OIK-1 | U201
1) rectupoBaHreM Ha pe3UCTEHTHOCTD K Pa3IMYHOMN TeMIieparype UB30mk-1
2) TECTUPOBAHUEM Ha PE3UCTEHTHOCTb K ONpPE/IEICHHBIM aHTH-
OuoTHKaM
3) 10 CIOCOOHOCTH OKPALIMBATHCS T€MAaTOKCUIMHOM N130mk-4
4) mo MOp(OJOTNYECKUM MPU3HAKAM [1) 10 CKOPOCTH pocTa U OIIK-4 | U160rik-4
pa3sMHOKEHUs N19rnk-4
83 | OTanunTeIbHbIE 0COOEHHOCTH JYKAPHOTHYECKOH KJIETKH: N 1omk-1
1) 6ombIoit pazmep OIK-1 | U120mK.1
2) OTCYTCTBHE sipa GBI RYNCH
3) puruaHas KJIeTO4YHas CTeHKa N B3onk-4
4) orcyTcTBUE CYOKJIETOUHBIX OpPTraHell OIIK-4 | U60r1k-4
U 9rik-4
84 | DykapuoThI — 3TO ... N1onk-1
1) kpynHbIe IO pa3Mepy MHOTOKJIETOYHbIE CTPYKTYPBI, cofepxka- | OIK-1 | U120mk-1
mye opraHesl u xpomocoMmuyro JJTHK N 30mK-1
2) HeOompIme KIeTku ¢ xpomocomuoi JIHK, xapakrepuzyromm-
€csl OTCYTCTBHEM OpPTaHEII
3) HeOobIINE KIIETKH, OKPYKEHHBIC PUTHIHON KJIETOYHOU CTEH- W/ 3omk-4
KOU, XapaKTEPU3YIOIIUECS OTCYTCTBUEM OPraHeill U HAIMYUEM OIIK-4 gﬁgom@
OTIK-4

xpomocomHou JIHK
4) neOosnpIIMe KIETKU, OKPYKEHHbIE MeMOpaHoi u3 gocdonu-
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85 | Saccharomyces cerevisiae —
1) npokapuotnueckuii ananor E.coli, sSIBASIOMUACS MOJIETBIO TS W lonk-1
U3y4YEHHSI KJIIETOK YeJIoBeKa OIK-1 | M20mk-1
2) sykapuotuueckuii anayor E.coli, SBISIOMMIACS MOJEIBIO IS W/Bonk-1
M3YYEHHUS KJIETOK Y€JI0BEKa
W/130mnk-4
OIIK-4 | U160rmk-4
W1%0rmk-4
86 | MyTauum — 370 ...:
1) MeTo, OCHOBaHHBII Ha BBIJCICHUH U KYJbTUBUPOBAHUHU TKa-
HEH U KJIETOK BBICIINX MHOTOKJIETOYHBIX OPIraHU3MOB U o1
2) uzmeHeHue nepBuuyHoi cTpykTypsl JIHK B KoHKpeTHOM e€ | OIIK-1 | U T20mK-1
y4acTKe, 4TO, B KOHEYHOM CYeTe, NPUBOJUT K H3MEHEHUIO UB30mic1
¢eHoTuna  OMOJOTMYECKOrO0  OOBEKTa, HCIOJb3YyeMOro B
OMOTEXHOJOIMYECKUX IIpolieccax
3) MeTo co3iaHus peKOMOMHAHTHBIX Wik ruOpuaHbIx JJHK
U 3onk-4
OIIK-4 | U60rk-4
U 90rik-4
87 | KiierouHnasi MH;KeHEPHsI — ITO ...: N1 omk-1
1) MeTo/, ocHOBaHHBII Ha BBIJIEICHUH U KYJIbTUBUPOBAHUU TKa- OIIK-1 | U120mk-1
HEH 1 KIETOK BBICIINX MHOTOKJIETOYHBIX OPraHU3MOB U/130mk-1
2) nuameHenue nepBuyHoii cTpykTypsl JJHK B KOHKpeTHOM ee
y4acTKe, 4TO, B KOHEUHOM CUeTe, MPUBOAUT K U3MEHEHHUIO (heHO-
TUIa GMOJIOrMYECKOro 0OBEKTa, UCII0JIb3YEMOT0 B OMOTEXHOJIO- N B3onk-4
THYECKUX TpoIeccax OIIK-4 | U160mnk-4
3) MeTo co3/1aHus peKOMOMHAHTHBIX Uil ruopuHbix JJHK N90rnk-4
88 | Ilpouecc M3roToBJIeHNsI FT€HHO-UHKEHEPHBIX MPeNnapaToB
BKJIIOYAET:
1) xonupoBaHue reHa yenoBeKa, OTBETCTBEHHOI'O 32 CHHTE3 HEOO- s
XOJJMMOTO MPOJYKTa OIK-1 | U0k
2) Moau(pHUKANKIO TEHETHYECKOTO anmapara O0JIBHOTO JUTsl YBEIH- M/Bonk-
YyeHus1 OMOCHHTE3a HEOOXOJUMBIX IPOTYKTOB
3) BHeApeHNE MUKPOOHOM KIIeTKH ¢ pekomOnHanTHO# JJHK B
OpraHu3M 4YeJoBeKa
4) KynbTUBHUPOBAHUE U BbIACIEHUE MUKPOOHBIX KJIETOK C PEKOM- N304
ounanTHbMU JITHK OIIK-4 | N]6omk-4
1) BHEJIpEHHE YeJIOBEYECKOT0 reHa B MIa3MUy MUKPOOHOM KileT- U194
K1
89 | TpedoBanus k BekTopam JJHK:
1) orcyTcTBHE caiiTa pECTPUKIINH, B KOTOPBIM OCYIIIECTBIIEHA W oncs
BZCTEBKa y OITK-1 | WJR20mx1
) 607BITI0# pazmep W Bonc.s

3) BugocnenuGuIHOCTh
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4) HAJINYHUC CCIICKTUBHBIX TCHCTUICCKHUX MAPKCPOB I UACHTU-

(pMKaIUK PELUIUEHTHBIX KJIETOK, HECYIIUX PEKOMOMHAHTHYIO N3 onx-4
JIHK OIIK-4 | U60rmk-4
N190mk-4
90 | Cnoco0bI BBeIeHHSI KJIOHHPOBAHHBIX T€HOB B COMaTHYeCKHE N1 omk-1
KJIETKH: OIIK-1 | U120mk-1
1) MuKkpouHBEKIINH N30mk-1
2) C IOMOIIBI0O XUMUYECKHX PEareHTOB, U3MEHSIOIUX TPOHUIIA-
€MOCTb MEMOpaH § U Bonk.4
3) ¢ IOMOIIIbIO JMIOCOM, «TEHEH) HPHTPOLUTOB | OIIK-4 | Ull6ork-4
4) sKcTpaKopropatbHON 00pabOTKOM XPOMOCOM OaKTepUaTbHON U 90r1k-4
KJIETKU
91 | IlpenmyuecTBa OMOTEXHOJOTHYECKOTO MPOU3BOCTBA Opra-
HUYeCKHUX MPOAYKTOB NepeJl XUMHYECKUMHU MeTOJaMH CHHTe- U lonk1
3a: OIIK-1 | U120mx-1
1) cunTe3 1EeNeBOro NMPOIYKTa B BUE CIOKHONU CMECH U3 omk-1
2) HeCTIEM(PHUIHOCTh
3) HE3HAYUTENBHBIN BBIXOJ 1IETIEBOTO MPOIYKTA 3ok
4) BO3MOXXHOCTb MOJTY4YEHHS YUCTHIX U30MEPOB OIK-4 | U/l60mk.4
W190nk-4
92 | lIpupoanble CHIBOPOTKH BHOCSAT B MUTATEIbHbIE CPEIbI C IIe-
JbIO: U Tonk-1
1) nognep:kaHust OCMOTUYECKOTO ABJICHUSI B KIIETKE OIIK-1 | U120mx-1
2) IpeTOXpaHEHUs KIETOK OT MOBPEKICHUS N/ 130omnxk-1
3) ycueHus JHEPreTUYECKUX MPOILIECCOB B KIETKE
N30rmk-4
OIIK-4
N60onk-4
U 9rik-4
93 | Leab cTepuiIn3anuM TEXHOJOTHYECKOT0 BO3AyXa: W ommes
OIIK-
1) paspyuienue 6akTepuaIbHBIX CIIO
) paspy p p OTTK-1 | W20mes
2) cTabunm3anus Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa I3
OIK-1
3) obecrieueHre AbIXaHUsi MUKPOOPTaHU3MOB-O0N00OBEKTOB
N/ Bonk-4
OIIK-4 | U60r1k-4
N 9rnk-4
94 | Ilo xapakTepy KyJbTHBHPOBAHNS MPOIYIIEHTA GHOCMHTETH- Nlonk-1
YeCKHMH Mmpouecc noaApasae/aioT Ha: OIIK-1 | U20mnk-1
1) nepuonnyeckui, NoxynepuoANYECKU, HEMPEPHIBHBIN, OThEM- N3 0mk-1
HO-JIOJIUBHOH
2) TIOBEPXHOCTHBIIN U TITyOMHHBIH N1B0mnk-4
OIIK-4 | U60rmk-4

N90rk-4
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95 | Ha ckopocTh pa3MHOKeHUsI MUKPOOPTaHN3MOB-0H000bEKTOB W
B GOJIbIIIEli CTeNeHN BIIMSIET: Alonk1
. OIIK-1 | U120mk-1
1) Temnepatypa KyJabTypanbHON Cpebl W3
2) cTereHb adpaluu Cpeibl MBomk1
3) KOHIIEHTpAIUs TUMHUTUPYIOIIETO CyOcTpaTa
4) pH cpenbl
WN30rmk-4
OIIK-4 | U60r1k-4
N190rik-4
96 | BropuuHble MeTa00JIHTHI CHHTE3HPYIOTCH (B 00JIbIIIEM KOJIH- U ok
yecTBe): OIIK-1 | U20mk1
1) B nar-¢ase; U Bomc1
2) B (haze yCKOpPEHHOTO POCTa; T3
3) B norapudmuueckoii dase; OIIK-4 ASCIS
: N160mk-4
4) B haze 3aMeIICHHOTO POCTa; o
97 | Ilepuoauyeckoe 100aBjIeHNe CyOCTPaTA MPUBOIUT: N 1onk-1
1) x ynnunenuro nar-dassl OIIK-1 | U20mk-1
2) K yAJIMHEHHIO (Da3bl OTMHpaHHUS N 30mk-1
3) K ykopoueHuto (ha3pl OTMUPAHUS U1B0mnk-4
4) K yJUIMHEHUIO 3KCIIOHEHIIMAJIbHOM (a3bl OIIK-4 | U160mK-4
N O0rik.4
98 | Ilesab cTepuaN3aNHUM MUTATEIbHBIX CPe: N1omk-1
1) pa3pyuienue 6akTepuaIbHbIX CIIOP OINK-1 N120mk-1
2) crabunm3anus KAYeCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa e
N30rmk-4
3) obecnieueHne ABIXaHMSI MHKPOOPTaHH3MOB-0H000BEKTOB OIIK-4
W /160mk-4
99 | Cnoco0bl cTepuM3anuu pUIbTPOB, IPUMEHSIEMbBIX JUIS N1 onx-1
OYHCTKH TE€XHOJOTH4eCKOro BO3ayxa: OIIK-1 | U201
1) narpeBanue N3ames
2) 06paboTKa ropsuuM napom N30rk-4
3) pagmanus B MaJbIX 103X OIIK-4 | U60rmk-4
N 90r1k-4
100 | ITuTaTenbHBIE CPeIbI CTEPUINYIOT: N1 omk1
1) HaChIIIEHHBIM TTAPOM OIIK-1 | U120mk-1
2) o0ny4eHneM U1B30mk-1
1) bopasoroit anmmeen ke Mloncs
00paboTko ce OIIK-4 | U]160mk.4
W90k -4
5.3.2.2. Bonipochl 1Jis1 yCTHOTO ONpoca
Ne Conep:xanue Kowme- UK
h TEeHIIMA
N Tonk-1
OIIK-1 N120mk-1
1 | TpeGoBaHus K MUTATENBHOM cpelie N 30mk-1
N Borxk-4
OIIK-4
NJ160mk-4
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N/ 01k-4

MornexyssipHass OHOJOIMsl Kak OCHOBa
T€HHOW MH)KEHEpUU

OIIK-1

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

OIIK-4

N3 orxk-4
N 160r1k-4
W90k -4

Oco0eHHOCTH TPAHCKPUIILUHU Y SYKapUOT

OIIK-1

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

OIIK-4

N30rmk-4
WU/160rk-4
U190mk-4

HUcnonp3oBanue  MeETOHOB In Vvitro B
CEJIbCKOXO3AMCTBEHHON OMOTEXHOIOTUU.

OIIK-1

U 1ormk-1
NJ20mk-1
N30mk-1

OIIK-4

N30rmk-4
WU/160rnk-4
M190rk-4

JlokazaTenbCTBO TOTUIOTEHTHOCTU OT-
JENBHBIX U30JUPOBAHHBIX KJIETOK.

OIIK-1

N1 onk-1
N20mk-1
N3 0mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
M190rk-4

TpeboBanus,  mpenbsBIsSEMblE  MPU
MPOBEACHUH padoT in Vitro.

OIIK-1

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

OIIK-4

WN30rmk-4
N 60114
N190mk-4

TpeboBanust k ob6opynoBaHuto iabopa-
TOpUN IO OMOTEXHOJIOTUHN PACTEHHM

OIlK-1

N 1omk-1
N120mk-1
N3 0mk-1

OIIK-4

N Borxk-4
N160mk-4
N19rmik-4

"Crapast 1 HOBast" OMOTEXHOJIOTHA.

OIlK-1

N 1omk-1
N120mk-1
N3 0mk-1

OIIK-4

W130mnk-4
N 160rk-4
W90k 4

Buotexnonorus u odnactu ee IIPpUMCHC-
HUA.

OIlK-1

N 1omk-1
N120mk-1
N130rmk-1

OIIK-4

N/130omk-4
N160mk-4
W90k 4

10

CelbCKOX0351CTBEHHAS OMOTEXHOIOT U

OIIK-1

N 1omk-1
N120mk-1
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N/ Bonk-1

OIIK-4

N3 orxk-4
WU/160rk-4
N 19rk-4

11

KynpTypa KIIETOUHBIX CyCIIEH3UM.

OIIK-1

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

OIIK-4

N30rmk-4
N 160r1k-4
W190mk-4

12

@UTOrOpPMOHBI B TEXHOJIOTHH in Vitro.

OIIK-1

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

OIIK-4

N/130rk-4
N 160r1k-4
N190mk-4

13

TOTI/IHOTGHTHOCTB paCTHTeHBHOﬁ KIJIICTKN
KaK OCHOBa METOJla KyJbTUBHPOBAHHSA in
vitro.

OIlK-1

U 1omk-1
N 20mxk-1
M/13omk-1

OIIK-4

N3 ork-4
N160rmk-4
N19orik-4

14

Perenepariust pacTeHHiA B TEXHOJIOTHH N
vitro

OIlK-1

U lonk
U 20nk1
N/ Bonk1

OIIK-4

W/130mnk-4
N 160114
N90rnk-4

15

Opranm3anust paboT TO BBIPAIIMBAHUIO
pacteHwuil in vitro.

OIlK-1

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

OIIK-4

N3 orxk-4
W160mk-4
N90rk-4

16

MeTOI[BI CTCPpUIIN3allluU IIPU MIPOBCACHHUN
pabort in vitro

OIIK-1

U 1ormk-1
N120rk-1
N130mk-1

OIIK-4

N30rmk-4
N 60114
M190rk-4

17

Oco0OeHHOCTH pereHepaly PacTeHUH B
KYJIBTYpe in Vitro.

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

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

18

Co3nanne pexomOuHantHeix JIHK wu
"6nbnuoTeK" reHos.

OIIK-1

U 1omk-1
N120mk-1
N130rmk-1

OIIK-4

N B3ork-4
N 6014
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N/ 01k-4

19

Mertoapl in Vitro aJis 03J0pOBJIEHUS pac-
TCHHUH.

OIIK-1

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

OIIK-4

N3 orxk-4
N 160r1k-4
W90k -4

20

Co3aHue TpaHCTEHHBIX PACTCHUM.

OIIK-1

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

OIIK-4

N30rmk-4
WU/160rk-4
U190mk-4

21

[TpoGieMbI NCTIONTE30BAHUS TPAHCTEHHBIX
pacTeHui.

OIIK-1

U 1ormk-1
NJ20mk-1
N30mk-1

OIIK-4

N30rmk-4
WU/160rnk-4
M190rk-4

22

BekTopsl B TeHHOWM MH)KEHEpUU

OIIK-1

N1 onk-1
N20mk-1
N3 0mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
M190rk-4

23

MexaHu3m 00paTHOM TpaHCKPUIILIUU

OIIK-1

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

OIIK-4

WN30rmk-4
N 60114
N190mk-4

24

Tpancopmanust y pacteHuit

OIlK-1

N 1omk-1
N120mk-1
N3 0mk-1

OIIK-4

N/130mk-4
N160mk-4
W90k -4

25

DKCIpeccus TEHOB.

OIlK-1

N 1omk-1
N120mk-1
N3 0mk-1

OIIK-4

W130mnk-4
N 160rk-4
W90k 4

26

Brigenenue u KIIOHUPOBAHUC I'CHOB.

OIlK-1

N 1omk-1
N120mk-1
N130rmk-1

OIIK-4

N/130omk-4
N160mk-4
W90k 4

27

PCFCHCpaI_II/ISI paCTeHI/Iﬁ 3 MCPUCTEM.

OIIK-1

N 1omk-1
N120mk-1
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N/ Bonk-1

OIIK-4

N B3onk-4
W/160mk-4
U190mk-4

28

WNuayknusi CTOOHO- U KIIyOHE0Opa3oBa-
HUS y Kaptodens in vitro.

OIIK-1

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

OIIK-4

N30rmk-4
W/160mk-4
U190mk-4

29

OCHOBHBIC ATalbl TEXHOJOTHH O037J0POB-
JICHHOTO KapTodens

OIIK-1

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

OIIK-4

W/130mnk-4
WU/160rk-4
N90nk-4

30

CocTaB OCHOBHBIX ITUTATCILHBIX cpea.

OIlK-1

U lonk
U 20nk1
N/ Bonk1

OIIK-4

N3 ork-4
N160rmk-4
N19orik-4

31

YCKOpEeHHOE Pa3MHOXKEHHE O3]J0POBIICH-
HOTO KapTodersi.

OIlK-1

U lonk
U 20nk1
N Bonk1

OIIK-4

N 3orxk-4
N160rk-4
N19orik-4

32

«3eneHas» OMOTEHOJIOTUS

OIlK-1

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

OIIK-4

N30rmk-4
N 60114
N190rk-4

33

[IpuroroBneHre MaTOYHBIX PACTBOPOB IO
Mypacure-Ckyry.

OIIK-1

U 1ormk-1
N120rk-1
N130mk-1

OIIK-4

N30rmk-4
W160mk-4
N190mk-4

34

[Tonydyenne wMuKpokIyOHEH KapTodens
in Vvitro ¥ UX HCIIOJB30BAHUE B IIUTHOM
CEMEHOBOJICTBE.

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

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

35

TexHuKa BBHIWICHEHUS BEPXYIICYHON Me-
pUCTEMBI KapTodes.

OIIK-1

U 1omk-1
N120mk-1
N130rmk-1

OIIK-4

N/30rk-4
N 160rk-4
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N/ 01k-4

N 1onk1
OIlK-1 N20mxk-1
MuKpoYepeHKOBaHUE PACTECHUN KapTo- N/ 30onxk-1
esst. N 3ork-4
OIIK-4 N 60rk-4
N]190rk-4

36

WU1onk-1
OIIK-1 N120mk-1
CxeMbl MPOU3BOJCTBA 03/I0POBJIEHHOIO W3 0mx-1
KapToders. N/ B3onk-4
OIIK-4 N 60rmk-4
U190mk-4

37

W 1onk1
OIIK-1 N120mnk-1
Crepunuzanus Ipu IpoBEICHUN padoT in N30mnk-1
vitro. N 130mnk-4
OIIK-4 N60rmk-4
N190rk-4

38

N 1omnk-1
OIIK-1 N]120mnk-1
Oco0eHHOCTH TPUTOTOBIICHUS TUTATEIb- N30mnk-1
HBIX Cpejl. W3 0rmx-4
OIIK-4 N 60rmk-4
N190rk-4

39

Wlonk-1
OITK-1 W01
W/130mnk-1
W/130mk-4
OITK-4 UT60r1ca
N90mk-4

40 | MuKpoUepeHKOBaHHE y PaCTEHHH

5.3.2.3. 3agaum 17151 MPOBEPKH YMEHU U HABBIKOB (HE MPEyCMOTPEHBI. )
5.3.2.4. Ilepedyenn Tem pedepaToB, KOHTPOJIBHBIX, pacieTHO-TPaguYecKux pador
(He mpexycMoTpeHbI)

5.3.2.5. Bonpocs! 1151 KOHTPOJILHOI (pacyeTHO-TpaduyecKkoii) padoThl
(He nmpexycMoOTpeHbI).

5.4. CucreMa OleHUBAHUA JOCTHIKEHUSA KOMIIETEH IIMIA

5.4.1. OueHka 10CTHKEHHS] KOMIIETEHIIUI B X0/1€ IPOMEKYTOYHOM aTTeCTALNHU

OIIK-1 — cnocofeH pemiaTh THIOBBIE 321241 NPO(ecCHOHAIBLHOM AeATeTbHOCTH HA OCHOBE
3HAHUHA OCHOBHBIX 3aKOHOB MaTeMaTHUYeCKHX M eCTeCTBEHHBIX HAayK ¢ IPpUMEHCHUEM HUH-
(opMaLMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOIHH.

Wnukatopsl noctkenus komnereniuu OITK-1 Howmepa Bonpocos

Kon Copepxanue K 3a4eTy

W1 onx-1 3HaeT OCHOBHBIE 3aKOHBI MaT€MAaTHYECKHX, €CTECTBE-
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HOHAYYHBIX U OOHIETTPOPECCHOHANBHBIX TUCIUILINH,
HEOOXOIMMBIX I PEIICHHs] TUIIOBBIX 3aJa4 B 00Ja-
CTH arpOHOMUU

1-20

N120mk-1

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

1-20

W13 0rk-1

Pemaer tumnoBsie 3a1a4u npoheCCUOHATIBHON JIesATENb-
HOCTH Ha OCHOBE 3HAaHUW OCHOBHBIX 3aKOHOB MaTema-
TUYECKUX U ECTECTBEHHBIX HAYK C IPUMEHEHUEM HH-
(dhopMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH

1-20

OIIK-4 — cnocodeH peajin30BLIBATH COBPEeMEHHbIE TEXHOJIOTHH U 000CHOBBIBATH
HX PUMEHEeHHE B NPO(decCHOHAIBHOM 1eATeIbHOCTH

WNunukaropsl noctmkenus kommnereniuu OIMK-4

WN30rmk-4

3Haer COBPCMCHHEBIC TEXHOJIOTUU B HpO(l)CCCI/IOHaJ'IB-
HOM JACATCIIBHOCTH, 3HACT TCXHOJIOITHMM BO3CJIBIBAHUA
CEIbCKOXO03SMCTBEHHBIX KYJIbTYp B OTKPBITOM H 3a-

KPBITOM I'PYHTE

1-20

N T60r1k-4

YMeeT 0OOOCHOBBIBaTH NPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTHI B TPO()ECCUOHATBLHOM JESITEIIbHOCTH

1-20

N 190rik-4

Peanuzyer coBpeMeHHbIE TEXHOJIOTHH B MpodeccHo-
HaJIbHOU JIEITEILHOCTA

1-20

5.4.2. OneHka 10CTHXKEHHSA KOMIIETEHIIMH B X0/1e TEKYLIEro KOHTPOJIsA

OIIK-1 - cnoco0eH pemiaTh TUNOBBbIE 32124 NPOodecCHOHATbHOI 1eiTeJIbHOCTH HA OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MATEMATHYECKHX M €CTeCTBEHHBIX HAYK C NMPUMEHEHHEeM HH-
(hopManMOHHO-KOMMYHUKAIIMOHHBIX T€XHOJIOTHIA.

Wunaukatopsl noctkenus kommerenimu OIMTK-1

Kon

Coneprxkanue

Howmepa Bonpocos
K 3a4€eTy

Wlonk-1

3HAaeT OCHOBHBIE 3aKOHBI MATEMaTUYECKUX, €CTECTBE-
HOHAYYHBIX U OOHIENPOPECCHOHANBHBIX TUCIHUIIINH,
HEOOXO/IUMBIX Uil pelleHHs] THUMOBBIX 3a/1ad B 00ia-
CTH arpOHOMHUU

1-40

N120mk-1

YmMmeer HCIIOJIB3YCT 3HAHUA OCHOBHBIX 3aKOHOB MATC-
MAaTHYCCKHUX H C€CTCCTBCHHBIX HayK A PCIICHHA
CTaHAApPTHBIX 3aJay HpO(i)eCCHOHaHLHOﬁ ACATCIIbHO-
CTH

1-40

N/130rk-1

Pemmaer tunoBsie 3a1auu npoeCCUOHATBLHON JIEATENb-
HOCTH Ha OCHOBE 3HAaHWUI OCHOBHBIX 3aKOHOB MaTema-
TUYECKUX U €CTECTBEHHBIX HAYK C NPUMEHEHUEM WH-
(bopMaImOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH

1-40

OIIK-4 — cnoco0eH peajM30BbIBATH COBPEMEHHbIE TEXHOJIOTHH U 000CHOBBIBATH UX NPHUMe-
HeHHe B MPo(ecCHOHAILHOM 1eATeTbHOCTH

Wuaukatopsl noctrxennst komnerenimu OITK-4

N]B0rnk-4

3HaeT COBPEMEHHbIE TEXHOJIOTUU B TpodeccunoHalb-
HOM JEeATEIbHOCTH, 3HAET TEXHOJIOTUU BO3J/EIIbIBAHUS
CEIbCKOXO3SMCTBEHHBIX KYJIBTYP B OTKDBITOM U 3a-
KPBITOM T'PYHTE

1-40

N 6011k-4

YMeeT OOOCHOBBIBATH MPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTHI B TPO(HECCHOHATLHOMN IS TEIIbHOCTH

1-40
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N 190r1k- .
JPonk-4 HAJIbHOW AEATENbHOCTH

Peanusyer coBpeMeHHbIE TEXHOJIOTUU B mpodeccHo-

1-40

6. YueOHO-MeTOAMUYECKOEe U MH()OPMAIITHOHHOE OOecniedeHne JUCIMILTUHbI

6.1. Pexomenayemas qureparypa

Bubnuorpaduueckoe onucanue

Tun uznanus

Bun yueGHoit
JUTEPaTypHhI

I'eneruka : YueOuuk mas By3oB / H. M. Makpymu, FO. B.
[Inyratape, E. M. Makpymuna [u 1p.] ; o pegakuyen 1.
c.X. H. [u ap.]. — 3-¢ u3nm., nepepad. u gon. — CaHKT-
[TerepOypr : Jlanb, 2021. — 432 c¢. — ISBN 978-5-8114-
8097-5. — Tekct : amekTpoHHbIH // JlaHb : 3JEKTPOHHO-
OnbMoTeuHast cucrema. URL:
https://e.lanbook.com/book/177828

YyebHoe

OcHoOBHas

I'pszeBa, B. . OcHOBBI OMOTEXHOJIOTHH : y4eOHOE TOCO-
oue / B. . I'psizeBa. — Ilensa : [IT'AY, 2022. — 217 ¢c. —
Tekcr : anekTpoHHbIii // JIaHb : AJIeKTPOHHO-OMOIMOTeUHAS
cucrema. — <URL.: https://e.lanbook.com/book/261539>

YuebHoe

OcHoOBHas

SAxymoB T. P. MonekynsapHas OMOTEXHONOTHS : YYCOHHK
st By30B / T. P. Slkymos, T. X. ®anzoB. — 4-e us., crep.
— Cankr-IlerepOypr : Jlans, 2025. — 160 c. — ISBN 978-
5-507-53208-7. — Tekcr : 3aeKTpoHHBIH // JlaHb : 3JCK-
TPOHHO-OMOIMOTEYHAS cucrema. URL.:
https://e.lanbook.com/book/478241

YyebHoe

I[OHOJ'IHI/ITCJIBH&H

OcHOBBI OHOTEXHONOTHN [DNEKTPOHHBINA pecypc| : MeTo-
JMYECKHUE YKa3aHUS M0 M3YYEHUIO TUCLUIUIMHBI Ui 00Y-
yaroluxcs o HarmpasieHnuto 35.03.04 "Arponomus" / Bo-
POHEXCKMIM T'OCYJapCTBEHHBI arpapHbIi  YHUBEPCHUTET,
®dakynbTeT arpOHOMHHM, arpoxuMun U dkonoruu, Kadenpa
CEJIEKITUH, CEMEHOBOJICTBA 1 OMOTEXHOJIOTHH ; [cocT. E. A.
Topor] .— Dnekrpon. TekcroBbie fAaH. (1 daiin : 411 KO)
— Boponex : BopoHexckuii rocy1apCTBEHHBIN arpapHbIi
yHUBepcHTET, 2025 .— 3arnaBue ¢ TUTYJBHOIO 3KpaHa .—
PexxuMm noctyna: 11 aBTOPU30BaHHBIX MOJIb30BATENEH .—
TekcroBbiii  aiin .— Adobe Acrobat Reader 4.0 —
<URL :http://catalog.vsau.ru/elib/metod/m10498.pdf>.

Mertoanyeckoe

OcHOBBI OMOTEXHONOTUN [DNEKTPOHHBINA pecypc| : MeTo-
JMYECKHE YyKa3aHUS 10 OpraHU3allid CaMOCTOSITEIbHON
paboTel 1 oOydarommxcss mo Hampasienuto 35.03.04
"ArpoHomus" / BopoHexckuil rocynapcTBEHHBIN arpap-
HbIi yHHBepcUTeT, DakynbTeT arpOHOMUM, arpOXUMUU U
skonoruu, Kadenpa cenekimu, CEMEHOBOJICTBA U OHMOTEX-
Hosorud ; [cocT. T. I'. BaiieHko| .— DeKTpOH. TEKCTOBbBIE
nad. (1 ¢aiin : 303 K6) .— Boponex : Boponesxckuii rocy-
JApCTBEHHBIN arpapHblil yHUBepcuteT, 2025 .— 3arnasue ¢
TUTYIILHOTO 3KpaHa .— PexuMm nocTyna: ajsi aBTOpU30-

BaHHBIX ToJb3oBateneii .— Tekcroeiil daiin .— Adobe

MeTtoanueckoe



https://e.lanbook.com/book/177828
https://e.lanbook.com/book/261539
https://e.lanbook.com/book/478241
http://catalog.vsau.ru/elib/metod/m10498.pdf
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Acrobat Reader 40
<URL:http://catalog.vsau.ru/elib/metod/m10474.pdf>.

6 | ArpapHas Hayka [Teproxnaeckoe
7 | BECTHUK POCCHIMCKOM CEJILCKOXO03SIMICTBEHHON HAYKH ITepuoanueckoe
8 | Jloctmxenus Hayku U TexHUKU ATIK [Mepuoauueckoe
9 | Poccuiickas cenbCKOX035MCTBEHHAs HAyKa ITepuoanueckoe
10 | Cenexumsi, CEMEHOBOJICTBO M TCHETHKA [Mepuoguueckoe
11 | CenbCKOXO03SMCTBEHHAS OMOIOTHS [Mepuoauueckoe
6.2. Pecypcol cetn UHTEpHET
6.2.1. DjeKTpOHHbIEe OMOINOTEYHbIE CHCTEMBI
Ne Ha3Banue Pasmenienune
1. | OBC «Jlanp» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | OBC «Hanmonanbuslii udposoii pecype «PYKOHT» | http://rucont.ru/
4. | Hayunas snekrponnas oubmmorexka ELIBRARY.RU | www.elibrary.ru
5. | HanmonanpHas snexkrponHas 6nbdanorexa (HOB) http://H30.pd/
6. | Dnexrponnsie nHpopManuoHHbIe pecypchl DT'BHY http://www.cnshb.ru/terminal/
IMHCXBb (TepmuHaln yaieHHOTo JOCTYIa)
7. | CnpaBouHnas npasoBas cucrtema Koncynbrantllooc B Nutpacern
8. | CnpaBounas [IpaBoBas Cucrema Koncynsrantllimtoc | B UnTpacetn
(nenoBble Oymaru, CieliabHbIN BHITYCK)
9. | DnexTpoHHBII nepuoauUeckuii cripaBounuk «Cucte- | B UaTpacetn
Ma-I'apanT»
10. | [TonuremaTHueckas pedepaTUBHO- B UHTpacetn
o6ubnunorpaduueckas u HaykoMmerpuueckas (6udmamo-
MeTpuueckas) 6a3a nanusix Web of Science komna-
Huu Clarivate Analytics (Scientific) LLC (bl Web of
Science)
11. | Tlonuremarudeckas pedepatuBHas U Haykomerpude- | B UHTpacetn
ckas 06a3a naHHbIX uznatenscTBa Elsevier SCopus
12. | OPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | DnextponHas 6ubnuorexka BIAY http://library.vsau.ru/
MexnyHaponHas 0a3a JaHHbBIX Ha caifte LlenTpanb-
15. | HO¥i HAy4HOIl CeNnbCKOX03HCTBEHHON OMOIMoTeKn http://www.cnshb.ru/f t_jour.shtm

PACXH

6.2.2. IlpodeccuonanbHble 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMbI



http://catalog.vsau.ru/elib/metod/m10474.pdf
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
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Ne Hassanue

Anpec noctyna

1 |Ilepeuens nHGOPMAMOHHBIX cucTeM MuHcenbpxo3a Poccun  [https://mex.gov.ru/

HCH).

ABTOMaTH3MpOBaHHAs HMH(POPMALMOHHAS CHCTEMa PEeCTPOB,
2 |perucTpoB M HOpMaTUBHO-ciipaBouHOM wuH(popmammu (AMC|https://nsi.mcx.ru/

3 Bce I'OCTwl

nttp://vsegost.com/

QenepanbHas rocyaapcTBeHHas HH(OpMAIMOHHAs cHCTeMa

CCIICKIIMOHHBIX IIOCTI/I)KGHI/If/'I, JONMYIICHHBIX K MCITIOJIb30BAHHWIO

4 https://semena.mcx.ru/
«CeMEHOBOICTBOY»

5 OdenepanbHas rocymapcTBeHHas uH(poOpMaimoHnHas cucremalhttps://zerno.mcx.gov.ru
«3epHO» /login

6 HNudpopmanronHas cucreMa IO  CEIbCKOXO3SIHCTBEHHBIM http://aqris.fao.ora/
HAayKaM U TEXHOJIOTHSIM

v OTkpbITHIC TaHHBIE MUHHCTEPCTBA CelbcKOro xo3siicTBa Poc-|http://opendata.mcx.ru/o
cuiickoit deneparuu pendata/

8 Copra pacteHuii, BKJIOUeHHBbIe B ['ocymapcTBeHHBI peectp|https://gossortrf.ru

9 DI'BY Poccenpxo3neHTp

nttps://rosselhoscenter.co
m/

10 CnpaBounas npaBoBas cucrema Koncynsrant [Lroc nttp://ivo.garant.ru

6.2.3. Caiitbl 1 HHGOPMaHOHHBbIE OPTAJIBI

1. | Bce I'OCTHl http://vsegost.com/

2. | Poccuiickoe x03s1icTBO. CeNbX03TEXHUKA. http://rushoz.ru/selhoztehnika/

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

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

5. | OpunmansHeIi caiiT MuHHCTEpCTBA http://www.mnr.gov.ru
PUPOJIHBIX PECYPCOB U 3KojIoruu PO

6. | Opunmanpuelil caiiT @enepanbHoi cayx0bl | hitp://www.control.mnr.gov.ru
110 HA/I30pY B chepe MPUPOI0TI0NIE30BAHMSI

7. | baza nannbIx Ui cOopa u mpencrasienus | http://cnshb.ru/aw/russian
UH(POPMAIINH TI0 CETHCKOX03SIHCTBEHHBIM
YUPEIKACHUAM M HAYIHBIM YUPSIKICHUSIM
arpapHoro npoguis

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

LEHTp. Marepuansl 10 U3BMEHEHUIO KJIMMaTa
1 9HEProd G HEKTUBHOCTH

7. MaTepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecriedeHne JUCIUILTHHbI

7.1. IlomemieHus1 1JIs1 BeJleHUs1 00pa30BaTeJIbHOIO Ipouecca U 000pyA0BaHue

HammenoBanue nmomereHuid Ui MPOBEACHUS BCEX BUAOB y4eO-
HOW AESITeTHbHOCTH, IPEIyCMOTPEHHON YYEOHBIM IJIAHOM, B TOM
Yyclie TIOMEIEHHS IS CaMOCTOSATENILHONW PaboThI, ¢ yKa3aHHEM
NepevHsi OCHOBHOT0 000py10BaHUs, yueOHO-HATIISIIHBIX TOCOOUI
Y MCIIOJIb3yEMOI0 IPOrPaMMHOTO 00ecTIeUeH s

Anpec(MecTonoJIOKEeHHE) ToMe-
LIEHUN N1 POBEJIEHUS] BCEX BU-
JOB  y4eOHOH  JesTEeIbHOCTH,
PEAYyCMOTPEHHOU y4eOHBIM
miaHoM( B Clydae peanu3anuu
00pa3oBaTeIbHON NpPOrpaMMbl B



https://mcx.gov.ru/
https://nsi.mcx.ru/
http://vsegost.com/
https://semena.mcx.ru/
https://zerno.mcx.gov.ru/login
https://zerno.mcx.gov.ru/login
http://agris.fao.org/
http://opendata.mcx.ru/opendata/
http://opendata.mcx.ru/opendata/
https://gossortrf.ru/
https://rosselhoscenter.com/
https://rosselhoscenter.com/
http://ivo.garant.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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cereBoit (opMe JIOIMOIIHUTEIHHO
YKa3bIBaeTCsl HaWUMEHOBAaHUE Op-
raHu3aluy, ¢ KOTOPOM 3aKIIIOUEH
JIOTOBOD)

YyeOHast ayauTopus A IPOBEACHUS 3aHATHI JEKITMOHHO-
ro TUMNA: KOMIUICKT y4eOHON MeOenu, NEeMOHCTPAIMOHHOE 000-
pyAOoBaHHE W Y4YeOHO-HArJSAHBIE MOCOOMS, IMPE3eHTAMOHHOE
o0opymoBaHHe, UCTIONB3yeMOoe MporpaMMHOe obecriederne: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Sumexc bpaysep/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

Jlaboparopus, yaeOHast ayTuTOPHS U TEKYIIETO KOHTPOIIS
U MPOMEKYTOYHOH aTTEeCTAllMH, TPYNIIOBBIX 3aHATHH: KOMIUIEKT
y4eOHOU MeOelr, JeMOHCTPAIMOHHOE 000PYAOBaHUE U y4eOHO-
HaTJISIAHBIE TTOCOOMS: Pa3aTOYHBIA MaTepHall ISl ONpeNeIeHHS
BUJOB M PAa3HOBHUIHOCTEH MIICHUIIBI, OBCa, SYMEHS, MOJBHUIOB
KYKYpY3bl, TaOIM4HBIA MaTepual, yamku llerpu, ¢unbrpoBansb-
Hasi Oymara, pa3lIM9HbIE COpTa C.-X. KYJIbTYp, pPa300pHBIE JTOCKH,
IITIaTeIH, BECHI, JIMHEHKH, CHOTIOBOM MaTepwan Ul arpoOarun
C.-X. KYJNBTYp, MHKDPOCKOIBI, BECHI, Biaromep, AnadaHOCKOII,
CYETUMK CEMSH,KOMITBIOTEPHAS TEXHHKA C BO3MOXXHOCTHIO TOJI-
kimoueHnst K cetu "MHTepHeT" 1 0o0ecreueHneM A0CTyIa B AJIEK-
TPOHHYIO HWH(DOPMAIIOHHO-00pa30BaTENbHYIO0 Cpeny, JAEMOH-
CTPallMOHHOE 00OPYJOBaHUE U Yy4eOHO-HAIIIAIHBIC MOCOOMS, HC-
nmone3yemMoe mporpammHoe obecrneuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

YyeOHast ayAuTOpHs U IPOBEACHHS TEKYIIEro KOHTPOJIS H
HpOMC)KYTOHHOfI aTTeéCTallv, MHANBUAYAJbHBIX U I'PYHIIOBBIX
KOHCYJIbTAIINN: KOMIUIEKT Y4eOHOU MeOenn, KOMITBIOTEepHAs
TEXHUKA C BO3MOXXHOCTBIO MOAKIIIOUeHUs K cetu "MHTepHeT" 1
obecriedeHneM JJOCTyIa B IIEKTPOHHYIO HHPOPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy, IEMOHCTPAIIHOHHOE 000PYAOBaHHE 1
y4eOHO-HarJIsTHbIe IOCOOUS, UCTIOIb3yeMOe TIPOTPaMMHOE 00ec-
neuenue. .. MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, Slamexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[lomemenne nns XpaHeHHS W MPOQPUIAKTUIECKOTO 00CTy-
JKUBaHUS y4eOHOTO 000pyIoBaHUs: MeOENb JJIsl XpaHeHusT 1 00-
CIY)KUBaHHS y4eOHOTO O0O0OpYIOBaHUS, CIEIHATU3UPOBAHHOE
o0opymoBaHue ISl pEMOHTa KOMITHIOTEPOB

[Momenienue s xpaHeHHsT UM MPOPUIAKTUIECKOTO 00CITy-
JKUBaHUSI Y4eOHOTO 000pyIOBaHHUS: KOMIUIEKT MeOelH, KOMITbO-
TEepHAsk TEXHUKA C BO3MOXHOCTBIO MOIKIFOUeHHs K cetu "MHTep-
HeT" ¥ o0ecrieueHreM JJOCTYTIa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeNbHYIO Cpely, UCIIOJIb3yeMOoe MporpaMMHoe obecrie-
yenne MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIngexc bpayzep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, MmeOenb ans XpaHeHus u 00-
CITy’)KMBaHHUS y4eOHOro 00OpYIOBaHUs, IEMOHCTPALIMOHHOE 000-
pyAOBaHHE U yueOHO-HATJISIIHBIE TTOCOOUS

[lomemenne A CcaMOCTOSITENFHOW PaOOTHI: KOMILIEKT
ydaeOHOH Mebenu, KOMITBIOTEpHAas TEXHH-Ka C BO3MOXKHOCTBIO
nofKimoueHus kK cetd "MHrepHeTr" u obecnieueHHeM AOCTyNa B
SIIEKTPOHHYIO HMH(OpP-MallMOHHO-00pa30BaTENbHYIO Cpey, HC-

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

394087, BopoHexckast 001acTh,
r. Boponex, yn. Mwuuypuna, 1
a.268

394087, Boponexckas 00J1acTh,
r. Boponex, yi1. Muuypuna, 1
a.269

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

394087, Boponexckas 00J1acTs,
r. Boponex, yn. Mwuuypuna, 1,
a.269

394087, Boponexckas 00J1acTs,
r. Boponex, yn. Muuypuna, 1,




Crpanuna 45 u3 46

moJjib3yeMoe mporpammboe obecrneueHue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIuaekc
bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,

a.232a

LibreOffice
7.2. IlporpammHoe o0ecnievyeHue
7.2.1. lIporpaMMHOe o0ecrieyeHre 0011ero HaA3HAYEHU s
Ne Haspanue Pa3zmeenune

1 |Onepaumonnsie cuctembl MS Windows / Linux

TIK B nmokanpHO¥ cetu B'AY

/ OpenOffice

[MakeTs! oducHbix npunoxkeruit Office MS Windows

TIK B nokanpHOM cetu BTAY

DjVu Reader

[Tporpammer miist mpocmotpa ¢aiinoB Adobe Reader /

TIK B nokanpHOM cetu BTAY

net Explorer

Bpayzepst SIunexc Bpaysep / Mozilla Firefox / Inter-

TIK B nokanpHOM cetu BI'AY

AnTuBupycHas nporpamma DrWeb ES

TIK B nokanesHOI cetu B'AY

IIK B nokanpHOM cetu BI'AY

Mynsrumenna npourpeiBarens MediaPlayer Classic

TIK B nmokaneHO¥ cett B'AY

[Tnardopma onnaitn-obydenus eLearning server

IIK B nokanpHOM cetu BI'AY

4
5
6 |IIporpamma-apxuBarop 7-Zip
7
8
9

Cucrema komnbproTepHoro tectupoanust AST Test

TIK B nmokaneHO¥ cett B'AY

7.2.2. Cnenuajau3upoBaHHOE MPOrPpaMMHoOe obecneuyeHue

HazBanmue

Pazmemenne

1 | IMaker crarucTuveckoir 00pabOTKM JaHHBIX Statistica

TIK ayx.122a (K1)

8.MekaucuunJInHapHble CBA3M

JlucuuruiiHa, ¢ KOTOpoit Heo0Xo-
JIIMO COTJIACOBaHME

Kadenpa, Ha kotopoii mpenonaer-
Csl TUCIUILIINHA

[Toanuck 3aBemyromero
Kadeapoi

®duznonorust 1 OMOXUMUS pacTe-
HUN

Cenexkium, ceMEHOBOACTBA
1 OMOTEXHOJIOTUH

borannka
Kadenpa 3emnenenus v 3aimTh .
pacrenwuit RY
PacrenneBoacTBo Kadenpa pacrenneBoacraa

IIpunoxenue 1

JIner nepnoanvecKux NpoBepok padoyeii NporpaMmmsbl

H mul)opMamm 0 BHCCEHHbIX U3MCHCHUAX

JIOJDKHOCTHOE JIUIIO,
IIPOBOAMBIIIEE MIPO-

[ToTpebHOCTH
B KOPPEKTHPOBKE

Nudopmanust 0 BHECEHHBIX

Hara yKa3aHHEM COOTBET-
Bepky: ©.1.0., HU3MEHEHUSIX
CTBYIOIIHX Pa3JIeIOB
TOJDKHOCTh o
paboueil mporpamMmsl
3aB xadeapoii ce- Ne 11 ot He tpebyercs PII akryanusupoBaHa Ha




Crpanuna 46 u3 46

nekiuu, cemenoBon- | 10.06.2025 2025-2026 yu.rox
CTBa U OMOTEXHOJIO- r.

ruu ['oneBa I'.T".

3aB kadenpoii ce-
FICKLUH, COMEHOBOA™ | 08 06.2026 PaGouas nmporpamMma axTya-
CTBa U OMOTEXHOJIO-
[TpoTokon He Tpebyercs nusupoBaHa Ha 2026-2027
ruu ['oneBa I'.T". .
_ _ NelO y4eOHBIN TOJT
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