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Pabouas mporpamma pa3paboTaHa B cOOTBETCTBUH ¢ DenepalbHbIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHAPTOM BBICIIETO0 OOpa30BaHMs MO HampapieHuio moarotToBku 35.03.04
ATpoHOMUSI, YTBEPXKIECHHBIM NpHKa3oM MuHuctpa oOpa3oBanus U Hayku Poccuiickoii dexnepa-
i Ne 699 ot 26 urong 2017 r.

Pabouas mporpamma yTBepiKICHa Ha 3acedaHuu Kadeapbl CeNeKIuh, CEMEHOBOACTBA U
ounotexuosorun (mporokoa Ne 10 ot 17 uross, 2019r.)

3aBenyommii kageapoi, T10KTOP C.-X. HAYK IoseBa I'.I'.

PabGouas mporpammMa pekoMeH/I0BaHa K UCIIOJIb30BAHUIO B Y4€OHOM IPOIIECCe METOANYE-
CKOM KoMmHccuell (pakynbpTreTa arpOHOMHH, arpoXuMuM U 3kojioruu (mporokona Ne 9 ot 18.06.19

r.).

IIpencenaresib METOAUYECKON KOMHCCUHU _Jlykun A.JL.

PeunensenT padoueii nporpammsl qupektop Boponexkckoro ¢punuana F'HY BHUHN
KYKYPY3bl, 10KT. ¢.-X.H. Opasnckuii H.A.
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1. O6umasi XapaKTepUCTUKA TUCHHUIJIMHbI

OcHogbl Ouomexmonocuu — €CTCCTBCHHOHAYy4YHas OuoJioruyeckas JUCHOUIIIIMHA O
crocobax CO3JaHus pPas3iMuUHbIX BCHICCTB C HMCIIOJIb30BAHHMEM CCTCCTBCHHBIX OMOJIOrMYSCKUX
KOMIIOHCHTOB, 6y,I[B'TO MUKPOOPraHHU3Mbl, JKHUBOTHBLIC MWJIM PACTUTCIBbHBIC KIICTKHU, 3TO
MAaHUITYJIMPOBAHUEC JKUBBIMU KIICTKAMU I HNOJYUYCHUS OIPCACICHHBIX PE3YJIbTATOB. Ona
3aHMMAaeT 0co00e MECTO B IOAT'OTOBKE BI)ICOKOKBaHI/I(bI/IHI/IpOBaHHOFO crieguajiucra CeJIbCKOI'O
X03$II>'ICTBa, B TOM 4YHCJIC H B arpomnpOMBIIIJICHHOM IIPOMU3BOACTBC, IIOTOMY, YTO IIO3BOJIACT
YUYCHBIM CO3/71aBaTb O6p33HBI KYJIBTYPHBIX paCTeHHﬁ, KOTOPLIC CITOCOOHBI IMPOTUBOCTOATDH
OOJIC3HSM U BpCAUTCIIAIM, C BBICOKMM YPOBHCM ypO)KaI\/JIHOCTI/I BHC 3aBHCHUMOCTH OT
KIIMMAaTH4YCCKHUX YCHOBHﬁ.

1.1. Heab nucuMnJIMHBI

Ileny — o3HaKOMUTH OOYYAIOIIMXCA C OCHOBHBIMHU HAIIPaBJICHUSIMU COBPEMEHHOU OHo-
TE€XHOJIOTMM U OCHOBAMU N€HETHUUYECKON MHKEHEPUH, HOBEUIIUMU JOCTHIKECHUSIMH U TIEPCIIEKTH-
BaMH €€ MCIOJIb30BAHUS IJIs1 OBHIIEHUS 3(PPEKTUBHOCTH CEIIbCKOXO3IUCTBEHHOTO POU3BO/I-
CTBa, CPOPMUPOBATH MPEJICTABICHHS IO MOJEKYISIPHONW OMOJIOTHH, TEHETUYECKON U KIETOYHOU
MHXEHEPUHU, MUKPOKJIOHAJIbHOMY Pa3MHOXEHHUIO PACTEHUH.

1.2. 3agaum IMCHMILIMHBI

3aoauu oucyunaunet — HopMUpOBaHHE 3HAHUH MO OCHOBAM T'€HETHYECKOW M KJIETOY-
HOW MH)KEHEpUU PACTeHUHU, (UTOTOPMOHAITLHON PETYNALMU MPOIYKIIMOHHOTO MpoIecca y pac-
TEHUM, O0yUyeHHUE MPAKTUYECKOMY HCIOJIb30BAHUIO METO/I0B OMOTEXHOJOTUHM, MHUKPOKIOHAIb-
HOT'O PA3MHOXKEHUS U TIOTy4eHUs1 O€3BUPYCHOTO MaTepHarna.

1.3. IIpeameT AUCHUILIMHBI
Hcnonb30BaHue )XKUBBIX CUCTEM M UX KOMIIOHEHTOB JJIsi CO3/IaHUS U MPOU3BOJCTBA pac-
TEHUH C HOBBIMH MTPU3HAKAMHU.

1.4 MecTo TMCHMILIMHBI B 00pa30BaTe/ibHOI porpaMmme

Huctunnuna BkimodeHa B mnepeueHb GI'OC BO (ypoBens OakanaBpuata), B Onok 1
«ducunmunsl»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 KYIbTYpP»

1.5. B3aumocBsi3b ¢ APYTrUMH AU CUMILJIMHAMH

JUig u3ydeHusl JaHHOM NHUCUUIUIMHBI HEOOXOOUMBI CJENyIOIINe 3HaHUS, YMEHUs u
HaBBIKH, (JOPMHUpYEMbIE PEAIECTBYIOMIUMHU AUCIUTLTHHAMU:

1) boranuka 3HaHusA: MOP(OIOTHIO BEreTaTUBHBIX U T€HEPATUBHBIX OPTaHOB PAaCTEHUM;
3aBUCUMOCTb  CTPOCHMS U JKU3HEAEATCIBHOCTH PAaCTEHUHM OT pPa3iIu4HbIX  YCIIOBUU
MIPOU3pACTaHMs; OCOOCHHOCTH Pa3MHOXEHMSI IIBETKOBBIX PACTEHUH; OCOOEHHOCTH pOCTa U
pa3BUTUS PACTEHUM B OHTOIEHE3€; OCHOBHBIC OTACIBI, KJIACCHI, CEMEMCTBA, POABI U BHUIBI
JUKOPACTYIIUX W KYJIbTYPHBIX PACTEHM; YMEHHS: MPOBECTH MOP(OJIOTHYECKOE OIMHCAHHE
pacTeHuN U OIpPENEICHUs UX POJOB U BUJIOB; HABBIKU: METOAUKON OIPEIEICHUS PACTEHUN 10
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OTIPEICITUTENI0; HABBIKAMH TPOCTEHUINUX HAOMIOJACHUN 32 pPOCTOM, pPa3BUTHEM, IIBETCHUEM,
OIBUICHHEM U Pa3MHOKEHUEM PACTCHHIM.

2) OOuiasi TeHEeTHKa 3HAHUS: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCLUILIMH, B
YaCTHOCTH TCHETHMKHM U CEJCKIHMHW, M MaTeMAaTHYSCKUH ammapar B MpoQpeCcCHOHATbHON
JESTEIIbHOCTH; 3aKOHBI HACJICJIOBAHMSI, MOJICKYJISIPHBIE OCHOBBI HACIICICTBEHHOCTH, OCHOBHBIC
TUIBI 1 MEXaHW3Mbl M3MEHYHMBOCTH OPTraHW3MOB, YMEHHMs: HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUIUIMH H MaTeMaTU4YeCKWH ammapar B MpodeccrnoHalbHON
JESATCIIBHOCTH, MPUMEHATh METOJbI TEOPETUYCCKOTr0 M IKCIEPUMEHTAIBHOIO HCCIICIOBAHUS;
MIPOBOAMTH JIEMEHTAPHBIN THOPHIOJIOTHUECKUN aHAIHN3, UCTIOIB30BATh 3HAHMSI OCHOB T€HETHKHU
B IPAaKTHYECKOH paboTe; HaBBIKM: METOJAMH TEOPETHYECKOIO M  IKCIEPUMEHTAIBHOIO
WCCIICIOBAHMS; METOJUKON pabOTBl CO CBETOBBIM MHKPOCKONOM, METOJMKOW aHaim3a
PE3yJIbTaTOB F€HETHYECKHUX KCIICPUMEHTOB.

3) ®usuonoruss U OMOXMMHUSI PACTEHUH 3HAHUSA: MOP(DOIOTUYECKHE TPU3HAKH C.-X.
KyJIbTYp, IIOKa3aTeJld KadyecTBa JTUKOPACTYIIUX PACTCHHH M C/X TPOAYKIIMH;, METOIUKY
71a00paTOPHOTO aHamM3a O0Opa3IOB IMOYB, PACTCHUH W MPOAYKIIMU PACTCHUEBOJCTBA;, YMCHUS:
OLICHMBATh (PU3HOJIOTUUECKOE COCTOSIHUE C.-X. KYJbTYp, QUalTallMOHHBIA IOTECHIMAT W
onpeneniaTh (HakTophl YIIYUIICHHS POCTa, PA3BUTHS U Ka4eCTBA MPOAYKIIUHU; TIPUMEHSITh METOIbI
Ja00paTOPHOTO aHajmM3a OOpa3lOB TOYB, PACTCHHH W MPOAYKIIMH PACTEHHEBOJICTBA; HABBIKH:
OCHOBHBIMH (DPU3HNOJIOTHICCKUMHU METOAAMHU OIICHKH Pa3BUTHUS U (DOPMHUPOBAHHS POTYKTUBHOCTH
C.-X. KyJIbTYp; CIIOCOOHOCTBIO K JIAOOpATOPHOMY aHAIIU3y 00pa3IoB MOYB, PACTCHUN M MPOAYKIIHA
pacTeHUEBOICTBA.

[lepeveHp MOCHAETYIOIIHAX THCHHMIIMH, MMPAKTHK, Ui KOTOPBIX HEOOXOIUMBI 3HAHWUS,
YMEHHSI ¥ HaBBIKH, (hOpMHUpYEeMbIe JAHHOW AUCIUILINHON: TUCITUILINHA SBIISICTCS 3aBEepIIArOIIeH
CTYNCHbIO OOYYCHHs IIOCJIE OCBOCHHUS OCHOBHBIX TCOPETHYCCKUX JUCIHHMIUIMH |
['ocynapcrBenHas urorosas arrecrauus (I'MA);

2. Ilmanupyemble pe3yabTaThl 00y4eHUsI N0 JUCHHUIJIMHE

3HaeT OCHOBHEIC 3aKOHEI MaTeMaTude-
3 CKHX, €CTECTBEHOHAYUHBIX U OOIIEMpo-
W ommes (dbeccroHaNBHBIX JUCHMIUIAH, HEO00XO-
JUMBIX ISl PEIICHHs] TUIIOBBIX 3a]a4 B
Cnioco0eH pemiath TUIIOBBIC 00Jy1acTH arpOHOMUU
3a7aud  TIpodeccHoHaATbHON
JIEeITeIbHOCTH Ha OCHOBE YMeer HCNONb3yeT 3HAHUS OCHOBHBIX
3HAHUH OCHOBHEIX 3aKOHOB v 3aKOHOB MaTE€MAaTUYSCKUX U €CTSCTBEH-
MaTEeMaTHYEeCKUX M €CTe- HbIX HayK JUJISl PELICHUs] CTaHJApPTHBIX
OIIK-1 N20mk-1 .
CTBEHHBIX HAyK C TIpPUMEHe- 3a1auy Tpo(ecCHOHANBHON ACSITENbHO-
HUEM uH(pOPMaIMOHHO- CcTH
KOM-MYHUKAIIHOHHBIX ~ TEX-
HOJIOTHIA Pemaer tumoBsle 3amaun mpodeccuo-
HAJIbHOU JEATCILHOCTH Ha OCHOBE 3HA-
H HUM OCHOBHBIX 3aKOHOB MaTeMaTHde-
N30mk-1 CKHMX U €CTECTBEHHBIX HAYK C IPUMEHE-
HHUEM nH(pOpPMaIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI
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3HaeT COBPEMCHHBIE TEXHOJOTHH B
npodeccuoHanbHOM NesITeNIbHOCTH, 3Ha-

3 €T TEXHOJIOTUHM BO3JEJIBIBAHUS CEIBCKO-
N130mk-4 XO3SIICTBEHHBIX KYJIBTYP B OTKPBITOM H
3aKpBITOM TPYHTE

Crioco0eH peaan30BbIBATH
COBPEMEHHBIEC TEXHOJIOTHUH U

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 PO eCCHOHATBHON IEATETHHOCTH

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

Iloka3zaTenu 4 CeM;(chM X Bcero
OO61mast TpyA0EMKOCTh TUCIUTUTHHBIL, 3.€./9 4/144 - - 4/144
OO0mmast KoHTakTHas padora*, g 56,65 - - 56,65
O6mmas camocrosTenpHas padora (mo yueo- 87.35 i i 87.35
HOMY IUIaHy), 4
KonTtakTHass pabora** mpu mnpoBeneHUn 565 565
y4eOHBIX 3aHATHUI, B T.4. (4achl) ' ’
JICKLIUHI 18 - - 18
MPAKTUYECKHUE 3aHATHSI - - - -
nabopatopHbie pabOTHI 38 - - 38
I'PYNIOBBIE KOHCYJIbTALUU 0,5 - - 0,5
CamocrosTenpHas paboTa Ipy MPOBEICHUU
y4eOHBIX 3aHATHH *** 4 ) ) ) )
KonTakTHas paboTa mpoMexyTO4HOH aTTe- 015 i i 015
CTaIy 00yJaromuxcs, B T.4. (4achl) ! '
KypcoBasi paboTa - - - -
KypCOBOMW IPOEKT - - - -
3ayer 0,15 - - 0,15
9K3aMeH - - - -
CamocrosTenbHas paboTa MpH NPOMEXY-
TOYHOH aTTecTaliu, B T.4. (4achl) ) ) ) )
BBINOJIHEHHE KYPCOBOT'O IPOEKTA - - - -
BBITNIOJTHEHNE KYPCOBOM pabOThI - - - -
MOJTrOTOBKA K 3a4eTy - - - -
MOJITOTOBKA K DK3aMEHY
dopma MPOMEKYTOUHOM aTTecTaruu (3a4eT
(3a4eT C OIIEHKOM), DK3aMEH, 3allliTa Kyp- | 3adeT - - 3ayer
COBOTO MPOEKTa (paboThI))

3.2. 3aounas ¢opma o0yueHus
He npenycmorpeno
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4. Copep:xaHue QUCHUIINHBI

Pa3znesn 1. OcHOBHBIE HATIPABJICHUS U 32Ja4H COBPeMeHHOM OuoTexHoornu. OcHo-
Bbl MOJIEKYJISIPHOM OMOJIOTHH.

Iloopa3zoen 1.1. Bseoenue. BUOTEXHOIOIUS KaK HayKa U OTpacyb Ipou3BoAcTBa. OCHOB-
Hbl€ HAaIpaBJICHUS U 337]a4ll COBPEMEHHON OMOTeXHOJ0ruu. MoseKysipHas OMOJIOTUs U TeHeTH-
Ka - pyHAaMeHTalbHasi OCHOBA OMOTEXHOJOTHH. | eHeTn4yecKas 1 KJIeTO4Hasi HMHKCHEPHs - LIeH-
TpaJbHOE AP0 COBPEMEHHOM OnoTexHosoruu. Ilpumenenne MeTo10B OMOTEXHOJIOTHH B CEJIeK-
LIUY, CEMEHOBOJICTBE U TEXHOJIOTUSAX BO3JIENBIBAHUS CEJIBbCKOXO3SIMCTBEHHBIX KyJabTyp. CoBpe-
MEHHasi OMOTEXHOJIOIUA M OMOMETO/bI B 3alllUTE PacTeHUIl OT aOMOTHYECKMX M OMOTHYECKUX
(aKTOpPOB BHEUIHETO BO3ACHCTBUA. Y THIM3AIMS CEIbCKOXO3SIMCTBEHHBIX OTXO/0B C TOMOIIBIO
METO0B OMOTEeXHOJOrMU. buorexHonorus u Ouosnepreruka. IlpuopurteTHple HampaBieHUs U
MHUPOBOW YPOBEHb OMOTEXHOJIOTUH KaK HAyKU U OTPACIIU MPOM3BOACTBA. MupoBas ceTb OMOTEeX-
HOJIOTMUYECKUX LIEHTPOB, HAYYHBIX yupexaeHui Poccun B obmactu GMOTEXHOJIOIMH. 3aKOHOa-
TEJIBCTBO U OM00E30MacHOCTh B 00JIaCTH OMOMH)KEHEPUHU B OMOTEXHOJIOTHH.

Iloopa3zoden 1.2. OcHosbl MONEKYIAPHOU OUOIOCUU.

MomnexymsipHasi OMOJIOTHSI M T€HETHKa — (yHIaMEHTaJbHAs OCHOBAa OMOTEXHOJIOTHH.
HyknenHoBble KUCIOTHI. McTOpust OTKPBITUS CTPYKTYPhl U GYHKIHMNA HYKJIEHHOBBIX KUCIIOT, J10-
kazarenbcTBa renernaeckort pynkuuu J{HK. Cocras, cTpykTypa, cBoWicTBa M (DYHKIIMH HYKJICH-
HOBBIX KHMCJIOT. XMMHMUYECKHH COCTaB HYKJIEHMHOBBIX KUCJIOT. IIypuHOBBIE M NUPUMUIUHOBBIE
a30TUCTbIE OCHOBaHUs. TayToMepHsl a30TUCTBIX OCHOBAHUN. YTJIEBOJHBIE KOMIOHEHTHI: prO03a
u ne3oxkcupudosza. Hykneozuasl u Hykneotuasl. [Ipasuno Yapradda. CTpykTypHas opraHusa-
nus PHK: oOume npuHUunel nepBUYHON, BTOPUYHOW U TPETUUHOM CTPYKTYphl. TUIBI CBsI3EH,
CTaOUIU3UPYIOIUX YpPOBHU CTpyKTypHO#l opranmszamuu PHK. "Mup PHK", rumoresza o pomnu
PHK B npoucxoxnennu xu3Hu. ['mnoresa o npoucxoxaennu xu3zHu depe3 PHK. ®usuxo-
xumuueckue cporictsa PH

Crpykrypnas opranuzauus IHK: nepBuunas, BropuyHas u TpeTuuHas cTpyKTypbl. Ce-
kBenupoBanue JIHK: meron Maxkcama-I'unbepra u meton Cenrepa. Bropuynas cTpykTypa
JHK. JIoiinas cnupans JHK, mpunuun kommiementapHoctu. KondopmanuonHbsie (Gpopmbl
JHK. Tpumnexcsl. [Tanuaapomsl. Ceepxcrnupanuzanus JJHK u e€ OGuonorndyeckoe 3HaueHHe.
Tonouzomepassl u Tononzomepsl JJHK. Tumnbr Tononsomepas. Tunsl cBsizell, CTAOMIM3UPYIOIINX
ypoBHM CcTpyKTypHOU opranuzauuu JJHK. ®uzuko-xumuueckue cpoiictea JJHK: nenarypanus,
peHarypaius, BsS3KOCTh, norjoiienne B Y@, peakunonnocrnocoOHocTs. Jlokanuzamus JIHK B
KJIETKaX MPOKApHOT U DYKApUOT. Y HUKAJIBHBIE, YMEPEHHO MOBTOPSIOLINECS U YaCTO IIOBTOPSIO-
muecs nocinenosarenbHocTu. Cynepenupanuzanua IHK u e€ Ouonornueckoe 3nauenue. Oc-
HoBHbIe Buabl PHK, nx ¢ynkunum n nokamuzanus B kietke. Ctpyktypa uHpopmanuonnoit PHK
(marpuunoit PHK), tpancnoprthoit PHK, pubGocomurix PHK. Mansie sinepusie PHK, mainbie
PHK, ux ¢pynkuuu. Pu6o3umsi.

Perumkanus. Jloka3aTenbCTBO IMOJTYKOHCEPBATHUBHOIO MEXaHM3Ma permumkanuu. dep-
MeHThI 1 Oenku perkanuu. JJHK-noaumepasst npokapuot u sykapuot. JJHK-nurasel. benku,
pacmetatonue ABoiHyro cnupainb: [JHK-tonouzomepassl, JJHK-xenukazer, SSB-6enku. [Ipun-
LIMIIBl U IpaBUJIA peIuIMKanuu. Pennukon. PennmkaTuBHas BUIIKa.

OcoOennoctu perummkanuu JJHK y sykapuot: cTpyKTypHBIE KOMIIOHEHTHI, TEJIIOMEpHI,
TesiomMepasa, HykjaeocoMbl. Perymsuus permkanuu JJTHK. Myranuu, myrarenes. Kinaccuduka-
nuu mytanuid. Mexaamsmel penapanuu [IHK: oOpamienne moBpexaeHus, SKCIIE3UOHHAsT pera-
panus (penapauus IUMEpPOB, penapanus aenypuHusupoBanHod [IHK, pemapanus xumuueckn
MOIM(PUIIMPOBAHHBIX a30TUCTBHIX OCHOBaHMI), peKoMOMHaIoHHas penapanus. SOS-penapanus.

Cunte3 PHK (Tpanckpumius), UCTOpus U3y4eHHUsS MOJEKYISApHBIX MexaHu3moB. PHK-
MIOJIMMEPA3bl MPOKAPUOT U SyKapHOT. [ [pUHIIUIIBI TPaHCKPUIILIUH.
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[lenTpanpHas gormMa MOJEKyIsspHOU Ouonoruu. ['enerndeckuii koa. OCHOBHBIE CBOMCTBA
reHeTudeckoro koma. OcobeHHOCTH KOmO0BOrO ciioBapsi. CuHTe3 Oenka (TpaHCIAMs), UCTOPHUS
U3yYEHHs] MOJICKYJISIPHBIX MEXaHU3MOB. PuOOCOMBI. AKTHBaLUs, PEKOTHUIMS aMHHOKUCIOT U
cunte3 amuHoani-TPHK. B3aumonelictBre KoqoHa U aHTUKOIOHA.

Pa3nes 2. OcHOBBI reHeTHYeCKOl HHKEHePUH

Iloopazoen 2.1. Cywnocms u 3a0auu cOBPeMeHHOU 2eHemu4ecKoll (2eHHOU U 2eHOMHOL)
undcenepuu. MonexkynspHas OHOJOTHMS U TEHETUKA — OCHOBBI TI'€HETUYECKOW WHYKEHEPUHU.
[IpuHIUITBI 1 METObI TEHETUYECKON MHXKeHepuH. CyIIHOCTh U 33J]a4l COBPEMEHHOM I'eHeTHYe-
CKOH (TeHHOW M TeHOMHOW) WH)KeHepuH. Bunsl u ocobeHHOCTH BeKTOpOB. COBpEMEHHBIE METO-
Ibl TIepeHoca TeHeTHYecKor MHGOopManuu - IJIa3MUIHBIA, OalNIMCTUYECKHM, (aroBblii U ap.
DepMeHTBI T€HHON MHKCHEPHH.

[Tpuntuner knonupoanus ¢pparmentoB JIHK. Coequnenue ¢pparmentoB JIHK ¢ "Tymbi-
Mu" n "nmunkuMu" koHnamu. KOHBEKTOpPHBIM METOJ M MCIONb30BaHHE ajantepoB. Jlokanuso-
BaHHBIN MyTareHe3. CoBpeMeHHbIE CIIOCOOBI EPEHOCa UHAUBHUIYaTbHBIX T€HOB WM TPYII T'e-
HOB B pELMITMEHTHBbIC KiIeTKU. CrienuaibHble METOJIbI MOTydeHUs! 0aHKOB (OMOIMOTEK) T€HOB.
banku k-JIHK. MaenTudukamums peKkOMOMHAHTHBIX KIJIOHOB. VICIOJIb30BaHWE CHHTETUYECKHX
OJINTOHYKJIEOTHUOB.

[TpoGiemb! 3xcnpeccun TpaHC(HOPMUPOBAHHBIX T'€HOB. DKCIPECCHS MPOKAPUOTHUUECKUX
U 3YKapHOTUYECKUX I'eHOB. COBpEMEHHBIE CIIOCOObI MOBBIIIEHUS SKCIIPECCUN T€HOB B PACTEHU-
ax. CoBpeMeHHbIe HallpaBlIeHUs U POOIEMbI TeHHO-UHXEHEPHOU OMOTEXHOIOTHH.

Iloopaszoen 2.2. Cospementvle HanpasieHus u nPoodiemvl 2eHHO-UHICEHEPHOU OUOMEXHO-
nocuu. I'eHeTHYecKas MH)XXEHEPUsI B PACTEHUEBOJCTBE. TpPaHCreHO3 - MOJyYEeHHUE T€HETUUYECKU
TpaHCc(HOPMHUPOBAHHBIX (MOAM(DUIIMPOBAHHBIX) PACTEHHIA, €T0 CYIIIHOCTh U COBPEMEHHBIE TEXHO-
noruu. [Ipobraembl co3ganust BEKTOPOB JIJIsl TEHETUYECKONH MHKEHEPUU pacTeHU. ArpobakTepun
KaK MEPCHOCYMKH T'€HOB B T€HOM JIBYJOJIBbHBIX pacTeHuil. Co3aaHue BEKTOPOB HAa OCHOBE Ti-'u
Ri-mutazmMua. MeTto/ipl IpsAMOro mepeHoca r'eHOB B pacTUTeNbHbIe KieTKd. Co3annue ruOpuIHbIX
MOJIEKYJI, 00€CIIEUNBAIONINX IKCIPECCUI0 TEHOB B PAaCTHTEIbHOHN KieTke. [Ipobnema perenepa-
MU pacTeHU# U3 TpaHCcHOPMHUPOBAHHBIX KJIETOK. BUpyCHI pacTeHUi Kak MOTEHIMAIbHbBIE BEK-
Topbl. Co3/1aHue BEKTOPOB Ha OCHOBE MUTOXOHJApUaibHOU U xsoporuiactHoil JITHK. CoBpemen-
HbIE TEOPETUYECKHE MTOAXO0/bI K CO3/IaHUIO0 BEKTOPOB JUIsl OAHOJOJIBHBIX PACTEHUH.

Penoprepnsie rensl. HoBbIE THITBI penIOPTEPHBIX T€HOB. VICIIONBb30BaHUE TEHOB YCTONYH-
BOCTHU K repOumiaM B kauecTe penopTepHbix reHoB (ALS, BAR u np). Co3nanue HOBBIX BEk-
TOPHBIX KaccerT.

Co3aHue BEKTOPOB Ha OCHOBE MOOMJIBHBIX 3JIEMEHTOB pacTeHuil. JIunuu "noBymku sH-
xaHcepoB" - crmoco6 uaeHTU(PUKaMKU HOBBIX TeHOB. [Ipobnema uaeHTUUKAUKU TKaHECTIEIU-
¢uueckux reHoB.COBpeMEHHbIE JOCTH)KEHUS B 00JIACTH I'€HETUYECKOM MHKEHEpPUU IpU COo3J1a-
HUU NPUHIUIHAIBHO HOBBIX (POPM CENbCKOXO3UCTBEHHBIX PACTEHHUM, YCTOMUMBBIX K OMOTHYe-
CKUM (HaceKOMBbIM, Ipubam, 6akTepHsiM, BUpycaM) U aOMOTHYECKUM (pakTopam, K repouuuiam u
MHCEKTULIUAAaM, PACTEHUH C YIy4IlIE€HHbBIM aMUHOKHUCIOTHBIM COCTaBOM 3allaCHbIX OEJIKOB.

MosnekynsipHO-TeHEeTHUECKOEe MapKUPOBaHHUE MTPU3HAKOB U CBOWCTB OMOJIOTHYECKUX 00b-
exkToB. COBpeMEHHOE IMOHSITHE O MOJEKYJISIPHO-TEHETUYECKOM Mapkepe. THIbl reHeTHYEeCKHX
MapKepoB: OEIKOBBIE U MOJIEKYJISIPHBIE MapKepHI.

CuHTe3 IeHHBIX O€JIKOB Ha OCHOBE CO3JaHUS KJIIETOK-CYNEpPIpPOAYLEHTOB MHKpO-
opranu3MoB. HanpaBneHHbIN MyTareHe3 ¢ UCIOJIb30BaHUEM aJPECOBAHHBIX OJIUTOHYKJIEOTH/IOB.
[TosryueHune KIeTOK-CynepnpoAyLEHTOB U3 TKAHEH PaCTUTEIBHOIO NPOUCX0XKAeHus. Mcnpasie-
HUE TeHETHYEeCKUX J1e()EeKTOB U CO3JaHHE HOBBIX XO3SHCTBEHHO-IIEHHBIX NPU3HAKOB y PACTEHU.
OCHOBHBIE HEpEUICHHBIE MPOOJIEMBbl MOTYyYeHHUs TPAHCTCHHBIX PACTEHUN W MYTH UX MPeooJie-
HUSI.

[Tonmumopdusm U n30hepMEHTOB U €ro UCHOIb30BaHUE B T€HETHKE, CEJIEKIIMU U CHCTe-
MaTHKe pacTeHMH. 3amacHble OENKM Kak TeHeThdeckne mapkepsl. [Ipupoga momumopduszma 3a-
nacHbIX OenkoB. M MX MCMONb30BaHUE B CETEKIIMU PACTCHUN A7 UASHTU(DUKAIUN TeHOTUIIOB U
coptoB pactenuil./JHK mapkupoBanue renoma pactenuid. Llutonornueckue MeTo 16l MapKUpoOBa-
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uus (FISH, GISH u ap) u ux ucnonp3oBaHue NpU aHAIN3€ TCHOMOB U B CEJICKIMU PACTCHUHU.
Meron monumepasnoi nienHoit peakiuu (I[TLP) mis amnnmdukanmm u aHanu3a OTACIbHBIX Te-
HOB. CocTaBiieHHME T'€HETUYECKUX KapT ¢ ucnonb3zoBaHuem IIJ[PD-mapkepoB. MapkupoBaHue
pactutenbHOro renoma merogom 1P ¢ ncrnons3oBanuem ciaydaitHoro npaiimepa (RAPD). Hc-
nosb3oBanne RAPD-mapkepoB [Uisl MOCTpOEHUSI TEHETUYECKUX KapT U MapKUpPOBaHUS I'€HOB,
JETEPMUHUPYIOIIHUX XO35MCTBEHHO-LIEHHbIE MpU3HAaKU pacTeHuid. [lacnoprusanus BUIOB, cop-
TOB M THOPHJIOB CEITCKOXO035MCTBEHHBIX pacTeHnii. Co3nanue OMOYHUIIOB U TIEPCIIEKTHBBI UX UC-
MIOJIb30BaHUS.

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

Pa3nen 3. MUKpOKJIOHAIbLHOE PAa3MHOKEeHHE U 0310POBJIeHNE PaCcTeHUit

Iloopaszoen 3.1.0cobennocmu MUKpOKIOHATILHO20 PAZMHONCCHUSL

MuKpoKIOHaIbHOE Pa3MHOKEHHE, KAK PA3HOBUJAHOCTh BETETATUBHOIO PA3MHOXKEHHS pac-
teHuid. [IpenmyIecTBa MHUKpPOKIOHAIBHOTO Pa3MHOMKEHHMS, KiacCH(UKAIMs METOJOB €ro pas-
MHOKEHUS, A3Tambl pa3MHOKEHUsS. TeXHUKaA KyJIbTUBUPOBAHUS PACTUTENIBHBIX TKAHEW HA Pa3HbBIX
ATanax MHUKPOKJIOHAIBFHOTO pasMHOXKEHHs. HeTpaaunnoHHbIe MOAXOIB! K aJanTaiyuyd IpoOHpoy-
HBIX PACTEHU K TIOYBEHHBIM YCIOBUSM. BiMsHue reHeTHuecKux, (pru3nonorndeckux, ropMOHab-
HBIX U (U3MYECKHX (PAKTOPOB HA MHUKPOpPA3MHOXKEHHE pacTeHWi. PeroBeHMIM3amus pacTeHMA:
MUKPONPUBUBKA, BO3ACICTBUE [IUTOKMHUHAMH, MUKpOYepeHKOBaHuE. O3/10pOBIEHHE TOCATOYHO-
ro Marepuasa OT BUPYCOB: U30JIMPOBAHHBIE MEPUCTEMBI, TEPMOTEPAIINS, XEMUOTEPATIHSL.

Iloopasoen 3.2. Texnonoeus nonyuenus 6e36UpycHO20 NOCAOOYHO20 Mamepuala

Coznanue pacTeHul ycTOMYMBBIX K BUpyCaM U JIpyrue JOCTHXKEHUs B OE3BUPYCHOM pac-
TeHueBoAcTBe MHupa U Poccuu. BriusHue reHeTudeckux, GU3NOIOTUYECKUX, TOPMOHAIBHBIX U
¢u3nueckux (HakTOpoB HA MUKPOPA3MHOKEHUE pacTeHuil. PeroBeHmIM3ams pacTeHuil: MUKPO-
MIPUBUBKA, BO3ACHCTBUE IUTOKMHWHAMU, MUKpOUYepeHKoBaHUE. O340pOBJIEHUE IOCATOYHOIO
MaTepuaia OT BUPYCOB: U30JUPOBAHHbBIE MEPUCTEMBI, TEPMOTEPATIHS, XEMUOTEPAIIHSL.

TexHonorus nonydeHus 6€3BUPYCHOTO MOCAAOYHOTO MaTepuaia Ha nmpumepe kaproderns,
3eMJISHUKM U JpYruxX KyjiabTyp. OCOOEHHOCTH KIIOHAJIBHOTO MHUKPOPAa3MHOXEHHSI OBOLIHBIX,
IJI0JI0BO-SITOJHBIX, IBETOUYHBIX, JIEKAPCTBEHHBIX, APEBECHBIX JUCTBEHHBIX U XBOMHBIX PACTEHUN.
Co3nanue pacTeHU YCTOWYMBBIX K BUPYCaM U JIPYTHe JOCTIDKEHHs B OE3BKPYCHOM pacTeHHE-
BocTBE Mupa U Poccun. TexHHKa KylIbTUBUPOBAHUSI PACTUTENIbHBIX TKAHEH Ha pa3HBIX ATamax
MUKPOKJIOHAJIBHOTO pa3MHOKeHUs. HeTpaaunuoHHble MOAXOAbI K aJanTalid MpOOHPOYHBIX
pacTeHUl K MOYBEHHBIM YCIOBUSM.

4.2. PacnipeesieHue KOHTAKTHON U CAMOCTOATEIbHOI padoThl NPU NOATOTOBKE
K 3aHATHAM 110 NOApPa3eIaM

4.2.1. Ognas popma 00yueHUs

Paznienbl, noapasens! TUCHMILIMHBI Konraxruaz pabora CP
’ nexim | JI3 | 113

Pazgen 1. OcHOBHBIC HATIPABJICHHS U 321a4M COBPEMEHHOM 6 18 i 20
0norexHooruu. OCHOBBI MOJIEKYJISIPHOMH OHOJIOTHH.
Iloopazoen 1.1. Beeoenue. 2 - - 10
Iloopaszoen 1.2. Ocnosvl MOIEKYIAPHOU OUONO2UU. 4 18 | - 10
Pa3nes 2. OcHOBBI TeHETHYECKOI HHKEHEPHH. 6 - - 30
Iloopa3zoden 2.1. Cywnocms u 3a0a4u cO8PeMeHHOl 2eHemuUYecKol 3 ) i 10
(2eHHOU U 2eHOMHOLL) UHICEHEPUL.
Iloopazoen 2.2. Coeépemennvie HanpasieHus u npooiemvl 2eHHO- 3 ) i 20
UHIICEHEePHOU OUOMEXHONIOUU.
Pa3znen 3; MHuKpOKJIOHAIBHOE PA3MHOKEHUE H 03/10POBJICHHE 6 20 ) 3735
PaCTeHHIi. ’
Iloopaszoen 3.1. Ocobennocmu MUKDOKIOHAILHO20 PAZMHONCEHUS. 3 10 | - 20
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Iloopa3zoen 3.2. Texnonocus noayuenus 6e38UpyCHO20 NOCAOOYHO- 3 10| - 1735
20 mMamepuana. ’
Bcero 18 38 | - 87,35
4.2.2. 3aounas popma o0ydeHus
Pasnensl, nonpa3aesibl IMCUUILIMHBI Konraxtnas padora CP
’ nexium | JI3 | 113

Pa3nen 1. OcHoBHBIE HANIPABJIEHUS M 331a4¥ COBPEMEHHOM 5 5 i 30
0norexHoaoruu. OCHOBBI MOJIEKYJISIPHOMH OHOJIOTHH.
Iloopasoen 1.1. Beeoenue. 1 - - 10
Iloopaszoen 1.2. OcHosbt MONEKYIAPHOU OUOI0CUU 1 6 - 20
Pa3nen 2. OCHOBBI reHEeTHYECKOI HHIKEHEPHH. 2 - - 40
Tloopasoen 2.1. Cywynocms u 3a0a4u cO8PeMeHHOl 2eHeMUYecKoll 1 ) i 20
(2eHHOU U 2eHOMHOLL) UHIHCEHEPUL.
Tloopaszoen 2.2. Cospemennvie HanpasieHus u npoodiemvl 2eHHO- 1 ) i 20
UHIICEHEPHOU OUOMEXHONIOUU.
Pazngen 3. Mukpok/IoHAJIbLHOE Pa3MHOKEHHE U 0310POBJIEHHE 5 4 i 5735
PacTeHHIl. ’
Iloopa3zoden 3.1. Ocobennocmu MUKPOKIOHAbHO20 PA3ZMHONCEHUS 1 2 - 17,35
Iloopaszoden 3.2. Texnonoeus nonyuenus 6e36UpycHo20 NOCA00Y- 1 2 i 40
HO020 Mamepuana
Bcero 6 10 | - | 127,35

4.3. IlepedeHb TeM M y4eOHO-MeTOAUYECKOr0 oDecneyeH s Il CAMOCTOSTEIbHOI

padoThI 00yYaOIIMXCS

Tema camo-
CTOSITEIIbHOU
paboThI

Y4eOHO-MeTOIUYECKOe obecrieucHme

O6beM, 4

(dbopma oOyueHuUs

OYHasA

3a049Has

OCHOBBEI

MOJIEKY-

JSIPHOU
ouoJIoruun

1. 'eneruka (ox pepakmumeii A. A. Xyuenko). — M.— KomocC.,2004. 480 c.

2. Cenbckoxo3siiicTBeHHass OMOTEXHONOTHS @ Y4eOHHK Ui CTYJICHTOB BY30B,
00yyaromuxcs 1o C.-X., €CTECTBEHHOHAYY. U Iel. CTIEIHAIBLHOCTSIM U MarucTep-
ckum nporpammam / B. C. Illeenyxa [u ap.] ; mox pexn. B. C. [llesenyxu .—
W3n. 2-e, mepepad. u gon. — M. : Bercm. mik., 2003.- 468 c.

3. Kysneros B. B. MonekyisspHO-TeHETUYECKHE U OMOXUMHUYECKUAE METOMbI B
COBpEeMeHHOW Ouosoruu pacteHuil [DnekTpoHHbIH pecype] / nmox pen. Bn.B.
Kyszrenosa, B.B. Ky3nenora, I'.A. PomanoBa. — 2-e¢ m3x. (311.). — DJek-
Tpon.TekctoBbie AaH. (1 daitn pdf : 498 c.). — M. : BUHOM. Jlabopatopust
sHannid, 2015. — (Meronet B Oumosormu). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4, Kwusmko H.B. OCHOBBI  CeNbCKOXO3SHCTBEHHOW OHOTEXHOJOTHU:
yue0.1mocodue Ui CTYACHTOB OYHOM U 3a04HOM (opM 00yueHHs HampaBJIeHUH
noaroroBku 110400.62 Arponomusi, 110900.62 TexHosnorus mpou3BOACTBA H
nepepadoTKU CEeNbCKOXO3SIMCTBEHHONH MPOMYKIIUU [DJIEKTPOHHBIA pecypc] :
yaebHoe mocobue. — DnekTpoH.JaH. — Yccypuiick : Ilpumopckas 'CXA
(ITpumopckast TOCyIapCTBEHHAs! CEITbCKOXO3AUCTBeHHAs akaaemus), 2014. —
111 C. — Pexnm JlocTymna:
http://e.lanbook.com/books/element.php?pll_id=70633

5. lenkynos, Cepreli HuxonaeBnu. ['eHeTndeckas MHXeHepHs: yueOHOE MO-
cobue aJIst CTYJICHTOB By30B, 00Oydaromuxcs 1o HarpasieHuto "buonorus" / C.
H. Illenkynos .— 3-e u3x., ucnp. u norn. — HoBocubupck : Cnb. yHUB. U31-BO,
2008 .— 514 c.

26,25

37,35



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

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

2. CenbCKOXO3MCTBEHHAsT OMOTEXHOJIOTHS : YUYSOHUK IJIsi CTYACHTOB BY30B,
00yJaromuxcs 1o C.-X., eCTECTBEHHOHAYY. H TIel. CTICIIHAbHOCTSM M MarucTep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pexn. B. C. IlleBenyxu .—
Wzn. 2-e, nepepad. u gon. — M. : Beicmr. mk., 2003.- 468 c.

3. Kysneros B. B. MonekynsapHO-reHeTUYeCKHE U OMOXUMHUYECKUE METOMBI B
COBpPEMEHHOW Ouoyornu pacteHui [DnekTpoHHbIH pecype] / mox pen. Bn.B.
Kysneuosa, B.B. Ky3uenosa, I'.A. PomanoBa. — 2-e u3a. (31.). — Ounek-
TpoH.TekcToBble AaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
s3Hanmid, 2015. — (Merogst B Owmosormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwumamxo H.B. OCHOBBI CeNbCKOXO3SHCTBEHHOW  OHMOTEXHOJIOTHH:
y4e0.1ocodue IS CTYIEHTOB OYHOW M 3a0YHOW OopM OOYICHHS HAIPABICHUMA
nmoarotoBku 110400.62 Arporomust, 110900.62 TexHOJOTHS TPOU3BOACTBA U
nepepadOTKA CENbCKOXO3STMCTBEHHON MPOMYKIIMU [DISKTPOHHBIH pecypc] :
yueOHOe mocobue. — OnekTpoH.naH. — Yccypuiick : IIpumopckas 'CXA
(ITpumopckast TocynapcTBeHHas! CEeIbCKOXO3AWCTBeHHas akaaemus), 2014. —
111 c. — Pexxum JlocTymna:
http://e.lanbook.com/books/element.php?pll_id=70633

5. Illenxynos, Cepreii HukonaeBuu. ['eHeTHueckass HHKCHEPHs: y4eOHOE MMO-
cobue It CTYICHTOB BY30B, 00yYaroIuxcs mo Hampasienuto "buonorus" / C.
H. HlenxyroB .— 3-e u3m., uctp. u gon. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

25

50

Ocoben-
HOCTH
MUKPO-
KJIOHAIb-
HOTO pa3-
MHOXEHUS

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

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

3. Kysnerios B. B. MonekynsapHO-TeHeTUYeCKHE U OMOXUMHUYECKUAE METOMBI B
COBpEeMEeHHOW Ouosornu pacteHui [DnekTpoHHbIH pecype] / mox pen. Bn.B.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Ounek-
TpoH.TekcToBbie aaH. (1 ¢aitn pdf : 498 c.). — M. : BUHOM. Jlabopatopus
3nanud, 2015. — (Meroget B Owonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwuamxo H.B. OCHOBBI CEIbCKOXO3IUCTBCHHOW  OHOTEXHOJOTHU:
y4ae0.1mocodre s CTYJICHTOB OYHOM M 3a09HOH (hopM 00ydeHHUsT HAIIPaBICHUH
noarotoBku 110400.62 Arponomusi, 110900.62 TexHosnorus npou3BoOACTBa U
nepepadOTKU CeNbCKOXO3SHCTBEHHOW TMPOAYKIUU [DNEeKTpOHHBIH pecypc] :

yueOHOe Tocobue. — OyekTpoH.jaH. — Yccypuiick : [Ipumopckas ['CXA
(ITpumopckast ToCyIapCTBEHHAs! CEIbCKOXO3AWCTBeHHas akaaemus), 2014. —
111 c — Pexxum JlocTymna:

http://e.lanbook.com/books/element.php?pll _id=70633
5. IllenkynoB, Cepreit HukonaeBuu. ['eHeTHUECKas HHXKEHEPHUS: y4eOHOE T10-
cobue aJIsl CTYJICHTOB By30B, 00yuatomuxcs rno HarmpasieHuto "buonorus" / C.

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

15

15



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

2. CenbCKOXO3MCTBEHHAsT OMOTEXHOJIOTHS : YUYSOHUK IJIsi CTYACHTOB BY30B,
00yJaromuxcs 1o C.-X., eCTECTBEHHOHAYY. H TIel. CTICIIHAbHOCTSM M MarucTep-
ckuM nporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. lleBenyxu .—
Wzn. 2-e, nepepad. u gon. — M. : Beicmr. mk., 2003.- 468 c.

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

Texsomo- | Kysnenosa, B.B. Kysnenosa, I''A. PomanoBa. — 2-¢ u3n. (a;m.). — Onek-
THS 0Ny~ | TPOH.TEKCTOBbIC JaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
yeHMs s3Hanmid, 2015. — (Merogst B Owmosormm). ISBN 978-5-9963-2659-
6e3BUDYVC- http://znanium.com/catalog.php?item=booksearch&code
Horlz)y 4. Kumamkxo H.B. OCHOBBI CENbCKOXO3HCTBEHHOM OHOTEXHOIOTHU: 25 25

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

HOCANO9- | onroroskn 110400.62 Arporomus, 110900.62 TexHOMOTHS MPOU3BOACTBA U
HOI'O M3~ | pepepaGoTki CeMbCKOXO3SHCTBEHHON MPOIYKIMH [DIeKTpOHHBIT pecype] :
TepUAIA | yyebroe mocobue. — DiekTpon.jadH. — Yccypuiick : [lpumopckas [CXA
(ITpumopckast TocynapcTBeHHas! CEeIbCKOXO3AWCTBeHHas akaaemus), 2014. —
111 c — Pexxum JlocTymna:

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

5. lllenkynoB, Cepreit Hukonaeuu. ['eHeTHUECKas HHXKEHEPHUs: y4eOHOE TT0-
cobue It CTYICHTOB BY30B, 00yYaroIuxcs mo Hampasienuto "buonorus" / C.
H. HlenxyroB .— 3-e u3m., uctp. u gon. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

Bcero 91,25 | 127,35

Opranuzanus CcamMOCTOSITENIbHOM pabOThl MO JAMCLUUILIMHE  OCYIIECTBISETCS B
COOTBETCTBUU C METOAMYECKUMH YKa3aHHSIMH, pa3pabOTaHHBIMU HAa OCHOBE IPOrpaMMBbI Kypca
OcHOBBI OHMOTEXHOJIOTUU i Ooyiee PalMOHAIBHOTO IUTAHUPOBAHHUS M HWCIIOJIB30BAHUS
pabouero BpeMeHU 00y4YaroIUMUCS.

1. buorexHosorusi pacTeHuil [DIEKTPOHHBIN pecypc| : METOAMYECKUE YKa3aHUsl MO0 U3Y-
YEHUIO JAMCUMIUIMHBL JUIs oOyvaromuxcsa mno HampasieHuto 35.03.04 "Arponomus" mnpoduib
Cenexknus ¥ TeHETUKA CEIbCKOXO3SMCTBEHHBIX KYIbTYp / BOpoHEKCKHI TOCY1apCTBEHHBIN ar-
papHbIil yauBepcureT ; [cocT. T. I'. Bamenko] .— DnexTpoH. TekctoBble naH. (1 gaiin : 563 Ko6)
— Boponex : Boponexckuii rocygapcTBeHHBIN arpapHbliii yauuepeuteT, 2019 .— 3arnasue ¢
TUTYJBHOTO dKpaHa .— PeXuM focTymna: i1 aBTOPU30BaHHBIX M0OJIb30BaTeNIel .— TEeKCTOBBIN
daitn .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

2. buorexHosorust pacTeHuil [DIeKTPOHHBIM pecypc]| : MeToauYecKue yKa3aHus Mo opra-
HU3ALUU CaMOCTOSITENIbHOM paboThl oOywatonuxcs no HampasieHuto 35.03.04 "Arponomus”
npodpmwis Cenekius U TeHeTUKa CEeIbCKOXO3SHCTBEHHBIX KYIbTYp .— OJEKTPOH. TEKCTOBBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHexckuii rocyaapcTBEHHBIH arpapHblil yHUBEpCH-
TeT, 2019 .— 3aryaBue ¢ TUTYJIBHOTO dKpaHa .— PexnM nocTyna: uisi aBTOPU30BaHHBIX 10JIb-
soBateneit  .—  TekcroBeii  daitn .—  Adobe  Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. (I)OHI[ OLHCHOYHBLIX CPEACTB 1JIA NMPOBCACHUA HpOMe)KyTO‘-IHOﬁ arrecranmmu
H TEKYIIEIr0 KOHTPOJIsA

5.1. dransl popMuUpOBaAHUS KOMIIETEHIH I

Honpasaes HNuauxarop no-
KOMHeTeHHI/IH CTHKCHUA KOMIIEC-
JUCHHUIIJINHBI
TCHIINN
odpasden 1.1 OIIK-1 — cmocobeH pemaTh THIOBBIE 3a]aqd IpodeccHo- 3 U omiea
Beeo " | HanpHOH IEATETHPHOCTH HA OCHOBE 3HAHWMH OCHOBHBIX 3aKO-
6eOCHUE. HOB MATEMAaTHMYCCKMX, CCTCCTBCHHOHAYYHBIX u o0me- vy I/IIIZ OIIK-1



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

IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. H WJB omet
OIIK-4 — cioco0OeH peann30BhIBaTh COBPEMEHHBIEC TEXHOJIOTHH 3 W3 onk-a
1 000CHOBBIBATh MX IPUMECHEHHUE B IIPO(ECCHOHATBLHOM 11esi- Y U160mk4
TENBHOCTH
H | W1%rmxk-4
OIIK-1 — cmocobeH pemiaTh THIOBBIC 3ala4d Mpodeccro- 3 N1 onk-1
HaJIbHOM JNIESTENbHOCTH HAa OCHOBE 3HAHUH OCHOBHBIX 3aKO-
Ioopasoen 1.2. HOB MaTeMaTHYeCKHX, €CTECTBEHHOHAYUHBIX H 00IIe- Y% U2 omct
Ochosvl npodeccHOoHANBHBIX IUCUUIUIMH C NPUMEHEHHeM HH(opMa-
MONEKYIAPHOIL [IIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. H U3 onx1
Guoaozuu. OTIK-4 — crioco0eH pean30BbIBATH COBPEMEHHBIE TEXHOIOTHH 3 M3 onk-a
1 000CHOBBIBATh UX IPUMEHEHNE B MPO(ECCHOHATBHOM J1esi- N M 6omea
TENBHOCTH
H NJ0nk-4
OIIK-1 — cmocobeH pemiaTh THIOBBIC 3aJa4d Mpodeccho- 3 W1 omk-1
IHoopazoen 2.1.. HAIBLHOM ACATCILHOCTH HAa OCHOBE 3HAHMH OCHOBHBIX 3aKO- Y W2 omes
Cywnocmo u 3a0auu HOB MaTEMaTHYECKHX, ECTECTBEHHOHAYYHBIX H 00IIe-
COBDEMEHHOL npodeccHOHANBHBIX TUCIUIUIMH C NPUMEHEHHEM HH(popMa- H I3 omka
2eHemu4ecKoll IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
(eennou u cenomnou) | OIIK-4 — ciocoOeH peaan30BbIBATH COBPEMEHHbBIC TEXHOIOTHUH 3 13 onka
umdICeHepuU. 1 000CHOBBIBATh UX IPUMECHEHHUE B MTPO(ECCHOHATBLHOM Jesi- Y U160mx4
TENBHOCTH 0 M M%0mcs
Iloopa3zoden 2.2. OIIK-1 — cmocobeH peliaTh THIOBBIC 3a1add Mpodeccro- 3 U o1
Cospemennvie HaJIbHOM JNIESITENbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO-
HanpaeneHus u HOB MaTeMaTHYCCKHX, CCTCCTBCHHOHAYYHBIX H 00IIe- Y W2 onct
npobembl 2eHHO- npodeccHoHANBHBIX IUCUUILUIMH C NPUMEHEeHHeM HH(opMma- H I onea
UMDICEHePHOI IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
buomextonozuu. OIIK-4 — crioco6eH pean30BbIBaTh COBPEMEHHBIE TEXHOIOTHH 3 | AA3 ona
1 000CHOBBIBaTh UX PUMEHEHUE B IPO(eCCHOHABHOI fesi-
TENbHOCTU v W16oric4
H N%rkc-4
OIIK-1 — crmocobeH pemiate THIIOBBIE 3aiadu MPodheccho- 3 W omea
HaJIbHOM JIESTENbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Toopasoen 3.1. HOB MaTeMaTH4eCKHX, ECTECTBEHHOHAY4YHbIX U obuienpodec- Y4 U2 ok
Ocobennocmu CHOHAJIBHBIX JIMCIUIUIMH C NPUMEHEHHeM HH(GOPMAaIOHHO-
MUKDOKIIOHATbHO2O KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. H U3 onka
DASMHOXCENUS. OIIK-4 — crioco6GeH peain30BbIBATH COBPEMEHHbIE TEXHOIOTHH 3 | A5 onka
1 000CHOBBIBaTh UX PUMEHEHHE B IPO(ECCHOHANIBHOI Jesl-
TENILHOCTH Y N160mic-4
H | W1%rmk-4
OIIK-1 — cnocoben pemath THHOBBIE 3ama4u mpodeccro- 3 U1 onk-1
Iodpasden 3.2 HaJIbHOM JIESTENbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKO- \Y W2 omca
TexHonoos HOB MaTeMaTHYeCKHX, ECTECTBEHHOHAYYHbIX U obmenpodec-
nonyuenus CHOHAJIBHBIX JUCLHUIUINH C NPUMEHEHHEM I/II;I(I)OpMaLII/IOHHO- H VI3 omes
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
be36upycHo20
n0CcadouHo20 OIIK-4 — crioco0eH peann3oBbIBaTh COBPEMEHHBIE TEXHOJIOTHU 3 M3 onk-4
Mamepuaia. 1 000CHOBBIBAaTh MX IPUMEHEHHUE B ITPO(GECCHOHATIBHOM J1esi- % W6omka
TENILHOCTH
H N9%rkc-4

5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSA KOMIIETEeH Uil

5.2.1. llIkaabl OLlEeHUBAHUSA JOCTHKEHHUSI KOMIIETEHITHIA

Bun onenku

OrneHku
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Axanmemudeckas OIleHKa
1o 2-X 0aIbHOM LIKAJIE

HC 3a4C€THO 3a4TCHO

5.2.2. Kputepun oueHUBaHMS JOCTUKEHUSI KOMIIETEH UM

Kpurepuu onienku Ha 3auete

Orenka, ypoBeHb
JIOCTYKCHHUS
KOMIIETEHITUI

Ornrcanne KpuTeprueB

3a4TeHo, BEICOKHH

CTyneHT BBIIOJMHIII BCE 3aJaHMS, TPEAYCMOTPEHHBIE padodeil mporpam-
MO#, OT4HMTaNCss 00 WX BBINOJHCHHWHU, JIEMOHCTPUPYS OTIIMYHOC 3HAHHE
OCBOCHHOT'O MaTepuaia U YMEHUE CAMOCTOSATEIBHO PEIlaTh CIOXKHBIE 3a-
JTAYH JUCIIATITIHBI

3adTeHo, IPOABUHYTHII

CTyneHT BBIIOJMHIII BCE 3aJaHHA, TPEAYCMOTPEHHBIE padouell mporpam-
MO#, oTuuTascs 00 WX BBHINOJIHCHUHU, JEMOHCTPHUPYS XOpoIlee 3HAHUE
OCBOCHHOTO MaTepHaia U YMEHHE CaAMOCTOSTEIILHO peliaTh CTaHAapTHBIC
3a/1a49¥ TUCIUTLTAHBI

3a4TeHO, HOPOrOBBIM

CTyneHT BBIIOJMHIII BCE 3aJaHMA, TPEIYCMOTPEHHBIE padoueil mporpam-
MOM, OTUUTaJCSI 00 MX BBITIOJHEHHUH, IEMOHCTPUPYS 3HAHHE OCHOB OCBO-
€HHOTI'0 MaTepraia U yMEHHUE peliaTh CTaHJapTHhIE 3a]ja4ul AUCLIUIUIMHEI C
MOMOILBIO MPENoAaBaTeNs

He 3aureno,
KOMIIETEHIIMS HE OCBOCHA

CryneHT BBIIONHWI HE BCE 3aJaHMs, NPEAyCMOTpEHHble paboueil mpo-
rpaMMOH WJIM HE OTYUTAJICA 00 MX BBINOJIHEHUH, HE MOATBEP)KAACT 3Ha-
HUE OCBOCHHOTO MaTepuana M He yMEeT pellaTh CTaHAapTHHIE 3aJauu
JUCLUIUIMHBI IAXKe C TIOMOILBIO IPENOAaBaTes

KpI/ITepI/II/I OLICHKHU TCCTOB

OreHka, ypoBeHb TOCTIKEHUS

KOMITIETEHIIUNA

Onucanue KpuTepueB

OTIH4YHO, BEICOKHUI

CozepskaHue MpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopouo, MPOJABUHYTHIN

ConeprxkaHre paBUIBHBIX OTBETOB B TecTe He MeHee 75%

Y 10BJIETBOPUTENBHO, TIOPOTOBBIIA

ConeprxkaHre IpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopureinsHo,
KOMIIETEHIIUA HE OCBOCHA

ConeprkaHue MpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun o1ieHKH yCTHOTO onpoca

OneHka,
YPOBEHB JIOCTUHKEHUS
KOMITIETEHITUHN

Onucanue KpUTEpUEB

3a4TeHo, BEICOKHI

CTyIeHT ZeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHaja, YETKO BBIPAKAET
CBOIO TOYY 3pEHMs MO paccMaTpUBAEMOMY BOIPOCY, NMPHUBOJS COOTBET-
CTBYIOIIME TTIPUMEPHI

3auTeHo, IPOABUHYTHIN

CrTyneHT JAeMOHCTPUpPYET YBEPEHHOE 3HaHHE MaTepuaja, HO JOIMyCKaeT
OTJI€JIbHBIE MOTPEITHOCTH B OTBETE

3auTeHO, TOPOTOBBIi

CTyneHT IeMOHCTPUPYET CYIIECTBEHHBIC MTPOOEIHl B 3HAHUAX MaTepuaa,
JIOTTYCKaeT OMMOKHN B OTBETAX

He 3a4TCHO, KOMIICTCHIIMA
HEC OCBOCHA

CTyneHT JEeMOHCTpUPYET HE3HaHHE Marepuana, JOMyCKaeT TpyObie
OIIMOKH B OTBETAX
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5.3. MaTepuajbl 115 OLEeHKH JOCTHKEHUS] KOMIeTeH Ui
5.3.1. OueHouHble MATEPHUAJIBI IPOMEKYTOUYHOM aTTECTAIUU
5.3.1.1. Bonpocsl K 3k3amMeHy (He IPEIyCMOTPEHBI)
5.3.1.2. 3agaun K 3Kk3amMeHy (HE MPEITYCMOTPECHBI)
5.3.1.3. Bonpocsl K 3a4€Ty ¢ OLEHKOii (HE TPEIyCMOTPCHBI)

5.3.1.4. Bonipocsl k 3a4eTy

Conep:xkanue

KoMnerenmus

NIK

Oco6ennoctu crpoenue JJHK aykapuot

OIIK-1

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

OIIK-4

W130mk-4
U 160rx-4
W190rk-4

Perumkanus IHK. [IpuHnumns! perumkanuu

OIIK-1

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

OIIK-4

N30mk-4
WU/160mk-4
N 190rmk-4

Tpanckpunuus y 3ykapuor

OIIK-1

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

OIIK-4

N/130mk-4
NT60mK-4
N90rik-4

[TocTTpanckpumnimonHsie npeodpazoBanust PHK
y DYKapHuoT

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N/130mk-4
N/160m1k-4
W90k

I'eneTnuecknii KOO U €ro CBOICTBa

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N3ork-4
W 60ork-4
W90k -4

L[eHTpaJ'IBHaSI Jorma MOJ'IGKy.TISIpHOfI I'CHCTHUKU

OIIK-1

W1 omk-1
W]120rmk-1
N3 0mk-1

OIIK-4

N3ork-4
N/160mk-4
/1904

TpaHcaaus reHeTUYECKOTO KOIa

OIIK-1

W1omk-1
N120mk-1
W13 0mk-1

OIIK-4

N3ork-4
W T60r11K-4
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W 190rk-4

Coznanue pekomOuHanTHbIX JJHK u "oubmuorex"
T'CHOB

OIIK-1

U1 omnk-1
W]120rmk-1
NU20mk-1

OIIK-4

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

BBIL[GJIGHI/IG 1 KJIIOHUPOBAHHEC I'CHOB.

OIIK-1

U1 omnk-1
W]120rmk-1
N3 0mk-1

OIIK-4

N3 0mk-4
W/160r1k-4
N190rmik-4

10,

SKCHPGCCI/IH I'CHOB

OIIK-1

W1 omk-1
N20mk-1
W3 0mk-1

OIIK-4

N Bonk-4
N16ork-4
N9ormk-4

11,

CoznaHue TpaHCT€HHBIX pacTEHUMN

OIIK-1

N1 omnk1
N20mk-1
NJ30mnxk-1

OIIK-4

W/130mk-4
NJ160r1k-4
N 1%0rmik-4

12,

Mertozpl in vitro At 0310pOBJICHHSI paCTEHUH.

OIIK-1

N1 omk-1
N20mk-1
W13 0rk-1

OIIK-4

W13 0rk4
N/160m1k-4
N90rk-4

13

MHUKpPOKJIOHAIBHOE Pa3MHOKEHHUE PACTEHUI

OIIK-1

W1 omk-1
WJ120rmk-1
N20mk-1

OIIK-4

N3ork-4
W 60ork-4
W90k

14

MUKpPOYEPEHKOBAHUE Y PACTEHUM.

OIIK-1

W 1omk-1
N120rmk-1
W13 0rmk-1

OIIK-4

W/130nk-4
NT60mK-4
W90k

15

Per CHCpaluid paCTeHI/Iﬁ H3 MCPUCTEM.

OIIK-1

W 1omk-1
WJ120rmk-1
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N]Bonk-1

OIIK-4

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

OIIK-4

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

16

TpeboBanusi, TpeabABIsSEMbIE TNPH MPOBEACHUU
pabor in Vvitro.(k TUTaTENBHOU cpene, K 00opy-
JIOBaHMIO, MaTepHajiaM H Jip.)

OIIK-1

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

OIIK-4

N3 0mk-4
W/160mk-4
N 1%0rmik-4

17

CocTaB OCHOBHBIX MTUTATENIBHBIX CPE JJISI MHK-
POYEPEHKOB.

OIIK-1

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

OIIK-4

N Bonk-4
N16ork-4
N9ormk-4

18

CocTtaB OCHOBHBIX IMUTATEIBHBIX CPEJ] B TEXHOJIO-
ruu N Vitro.OcoOeHHOCTH MPUTOTOBJICHHUS MTUTA-
TEJIbHBIX CPEI.

OIIK-1

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

OIIK-4

N Bonk-4
N16ork-4
N90mk-4

19

[Ipumenenne GuUTOPETyaATOPOB B OMOTEXHOJIO-
TMA IIPU MHUKPOKJIOHAJIBHOM Pa3MHOKEHUU pac-
TEHHUU.

OIIK-1

W 1omk-1
N120rmk-1
W13 0rmk-1

OIIK-4

N30mk-4
N T60rK-4
NJ90rik-4

20

O6opynoBaHue OMOTEXHOIOTHYECKOU TabopaTo-
pun. TpeboBaHHs K 000PYTIOBAHUIO.

OIIK-1

W1 omk-1
WJ120rmk-1
N30mk-1

OIIK-4

N130mnk-4
N60ork-4
N9k

5.3.1.5. Ilepeuenn TeM KypcoBbIX MpoekToB (padot) (He mpexycMoTpeHbI).

5.3.1.6. Bonpocsl Kk 3amuTe KypcoBoro npoekra (padorni) (He npexycmoTrpensr).

5.3.2. OueHoYHbIE MATEPHAJIbI TEKYILIET0 KOHTPOJIA

5.3.2.1. Bonpocsl TeCTOB




Crpannua 17 u3 47

Ne Conep:xanue Kowme- NAK
TEHITHSI
1 | Yro Takoe azorpukcanus?:
1) mepeBox armoceproro azora (N2) B pacCTBOPUMYIO, OMOJIOTH- W o
YECKHU YCBOSEMYIO (POPMY € IIOMOLIBIO a30TYUKCUPYIOLIUX OPra- | Or7K-1 | U T2omic1
HU3MOB. W B0mx.1
2) mepeBoj atmocdeproro azota (N2) B HEpaCTBOPUMYIO, OHOIIO-
THYECKU YCBOSIEMYIO (POpPMY C TOMOIIBIO a30TGHUKCHPYIOIIUX Op-
TaHU3MOB.
3) mepeBosa azora (N2) B paCTBOPUMYIO, OMOJIOTHYECKH YCBOsIC- N1 30mk-4
MYI0 (hOpMY C TIOMOILIBIO a30T(HUKCUPYIOIIUX OPTaHU3MOB. OIIK-4 | U60mxk-4
4) nepeBoj atMocdepHoro azota (N2) B pacTBOpuMyto (hopmy ¢ N19%mk-4
MIOMOIIIBIO a30TPUKCUPYIOIUX OPTaHU3MOB.
2 | AMimndukanus — 31o: N 1omk-1
1) ymeHbIIeHHE J03bI TeHa. OIIK-1 | U120mk-1
2) paBHas J103a T'eHa. N 30mnk-1
3) ociiabneHue ICUCTBUS TeHA. B0k
4) yBenmuueHue 1036l FeHa. OIK-4 | W/T60rk.4
W190mk-4
3 | AHAporeHe3 —3TO:
1) pa3BuTHE SMOPUOUIOB, @ 3aTEM M PACTEHUI U3 MPEIIICCTBEH- W/lonk
HHMKOB MYKCKHUX IIOJIOBBIX KJIETOK — MaKpOCIIOp. OIK-1 | M/20m1x-1
2) pa3BUTHE SMOPUOHIOB, a 3aT€M M PACTEHUI U3 MPEIIICCTBEH- NBomc-1
HUKOB MY)KCKHX TIOJIOBBIX KJIETOK — MHKPOCTIOP.
3) pa3BuTHE SMOPUOUIOB, @ 3aTEM M PACTCHUI U3 MYKCKHUX I0JIO- M B
BBIX KJIETOK — MUKPOCIIOP. } OITK-4 | Nllbomca
4) pa3BuTHe 3MOPHUOHJIOB, a 3aTEM U PACTCHUH M3 KECHCKHUX I10- V0
JIOBBIX KJIETOK — MaKpOCIIOP.
4 | BuoTeXHOJIOTHA — ITO:
1) HayKa O MPAaKTUYECKOM HCIOJIb30BAaHUU JOCTHKCHHUI OHOJIO- Wl onc
- OIIK-1 | U120mk-1
2) HayKa O MPAaKTUYECKOM HCIOJIb30BaHUU JOCTHIKCHHI TCHETH- WBonic-1
KH.
3) HayKa O MPAKTHYECKOM HCIOIb30BAHNH JIOCTHKCHUN MUKPO- IR
Ouonoruu. OIIK-4 | U160rK-4
4) Hayka O MPAKTUYECKOM HCIIOJIb30BAaHUH JJOCTH)KEHUH CETbCKO- U19r1k-4
T'0 XO3SHCTBA.
5 | BH0JIOTHYeCKH AKTHBHbIE COEIMHEHUSI — ITO
1) BemecTBa, ClIOCOOHBIE OKA3bIBATh BIUSHHUE Ha BCE TPOIIECCHI, N1 omk-1
MPOTEKAIOIINE B OpraHU3ME. OIIK-1 | U120mnk-1
2) BelecTBa, COCOOHBIC OKAa3bIBATh BIUSHUE HA OMOJIOTHYECKUE N20mK-1
MIPOIIECCHI B OpPraHHU3ME.
3) BemiecTBa, CIOCOOHBIE OKA3bIBATh BIUSHUE HA HEKOTOPHIE
TIPOIIECCHI B OPTaHM3ME. N A30mx-4
4) BelecTBa, CIOCOOHBIC OKA3HIBATH BIHMSIHUE HA (DU3HOIOTHYE- OIIK-4 gﬁgom"‘
OIIK-4

CKHE ITPOLECChI B OpraHnU3MeE.
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6 | BexTop —3T0:
1) monexyna JIHK, He criocoOHast caMOCTOATETLHO PeTLIn-
IUPOBATHCS B KIETKAX Pa3IMYHBIX OPraHU3MOB M 00eCTIeYnBaTh Nlonk
pa3MHOKEHHE U paboTy BCTPOCHHOTO B HE€ I'eHa. OIIK-1 | U20nk1
2) mosexyna PHK, crioco6Hasi caMOCTOATENHHO PEMIMIIHPOBAThCS U 20nk-1
B KJIETKaX pa3IMYHbIX OPraHU3MOB U 00€CIeYrBaTh pa3MHOXKe-
HUE U paboTy BCTPOCHHOTO B HEE I'eHa.
3) monekyna JIHK, criocobHast caMoCTOSATEILHO PerlIn-
UPOBATHCS B KJIETKAX Pa3IMYHBIX OPraHU3MOB M 00eCTIeYnBaTh I3
pa3MHOKEHHE U paboTy BCTPOCHHOTO B HEe€ I'eHa. OIK-4 | 11 6OHK'4
4) MoJieKyJa, CIIOCOOHas CAaMOCTOSTEILHO PETUIUIIUPOBATHCS B Hﬂgonm
KJIETKaX pa3IMYHbIX OPraHU3MOB U 00eCIeynBaTh pa3MHOKECHHE OIK-4
U paboTy BCTPOCHHOTO B HEE I'eHa.
7 | I'en—9T0:
1) nocnenoBaTeNbHOCT, AMMHOKHCIIOT, OTBETCTBEHHAS 32 OIpe-
JEJICHHYIO (PYHKIIUIO OpraHu3Ma IyTeM KOJUPOBaHUS Oelka Uiu U Tonk-1
PHK. OIIK-1 | U20mnk-1
2) mocnea0BaTeNbHOCTh HYKJICOTHIOB, OTBETCTBEHHAS 3a OIpe/ie- U/Bonk-1
JICHHYIO CTPYKTYpPY OpraHu3ma IyTeM KOJUpPOBaHuUs Oesika Uiu
PHK. IIpencraBuser cob6oit 0Tpe30K MOJIEKYIIbI HYKJIEHHOBON
kucnotsl (JAHK, pexxe PHK).
3) mocnen0BaTeNIbHOCTh HYKIICOTHUIOB, OTBETCTBEHHAS 32 OIpE/ie- N130mk-4
JNeHHyI0 (DYHKIIHIO OpraHu3Ma ITyTeM Koguposanus Genka. [Ipen- | OIK-4 | N]160mk-4
cTaBJsieT co00il OTPE30K MOJIEKYJIbI HYKJIEMHOBON KHUCIOTBI N9rmk-4
(AHK, pexxe PHK).
8 | I'enoTun —3710: U omict
1) COBOKYITHOCTb YaCTH I'€HETUYECKOM MH(pOPMALMU OPranu3Ma. | O[IK-1 | U J20mc-1
2) COBOKYITHOCTh BCEH T€HETHYECKON HH(POpMAIIK OPTaHU3Ma. U30mk-1
3) coBoKynmHOCTh MH(OpMAIK 00 OpraHu3Me.
4) nadopmanus 06 opranuzMe. N3 0mk-4
OIIK-4 | U60r1k-4
W190nk-4
9 | NeneTnyeckuii KOI — ITO:
1) cucrema 3anucu reHetndyeckoit nHGopmaruu B Mosexyne JJHK
KOJUpyroImasi 0eok N1 onk-1
2) cucrema 3anucu reHeTH4eckoi MH(opMaIuy, OCHOBaHHAs Ha OIIK-1 | U120mnk-1
COOTBETCTBUU YEPEIOBAHUS TPOEK HYKJIEOTHIOB (KOJIOHOB) B MO- N 30mk-1
nexyne JIHK nopsaxy amuHokucnor B konupyemom ero PHK
3) cucrema 3anucu reHeTuYecko nHopmalu, OCHOBaHHAs Ha
COOTBETCTBUM YEPEAOBAHUS TPOEK HYKJICOTUAOB (KOJOHOB) B MO-
nexyne JJHK nopsiiky aMMHOKHCIIOT B KOJUPYEMOM €10 Oenke B0k
4) cucrema 3anMcu reHeTHYecKor HHPOPMAaLlK, OCHOBaHHAs Ha OMK-4 | Ul60mk.s
COOTBETCTBUU Y€peI0OBaHUS HYKJIEOTHIOB (KOJIOHOB) B MOJIEKYIIE WU9%0mxc4
Oenka MOPAIKY aMHHOKUCIOT B kKogupyemoM ero JTHK
10 | I'ennasi MHKEHEPHsI— ITO
1) n3MeHeHune HacleACTBEHHOCTH C MMOMOIIBIO €€ Ipeodpa3oBa- U 1onk-1
HUS Ha YPOBHE OTJEJIbHBIX T€HOB. OIIK-1 | U120mk-1
2) U3MEHEHUE HaClIEJCTBEHHOCTH C IMOMOIIBIO €€ Ipeodpa3zoBa- U30mk-1

HUS Ha YPOBHEC OTACIBHBIX XpPOMOCOM
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3) U3MeHeHue HaCJIeCTBEHHOCTH C IMTOMOIIBIO ee MpeodpazoBa-

HUS Ha YPOBHE OTJEJIbHBIX T€eHOMA OIIK-4 EHEOHIM
4) U3MEHEHHE HACIEICTBEHHOCTH C TIOMOIIBIO €€ peodpa3oBa- ) H§9OHK'4
HUS HA YDOBHE OTJICJIbHBIX OPraHU3MOB ori-4
11 | I'erepoxkapuoH — 3T10: W1 onx-1
1) IPOAYKT CIAUSHUSA SI€P Pa3HBIX KIETOK OIIK-1 | U120mx-1
2) IPOIYKT CIMUSHUS KIETOK C TeHETUYECKU PA3TUYHBIMU SAPaAMHU, N J130mk-1
B KOTOPOM HE MIPOU3OILIO CIUSHUE sIAep
3) OPOIYKT CIUSIHUS KIETOK N/ Boric4
4) NPOIYKT CAUSHUS KJIETOK C TeHETUYECKU PA3IMYHBIMU SAPAMU, OIK-4 | M/l6or-4
B KOTOPOM TIPOH30IILIO CIUSHUE SACP N/ Boric-4
12 | T'omokapuoH — W oniet
1) IpOAYKT CIUSIHUS T€HETUYECKH Pa3INYHbIX KJIETOK, B KOTO-
pz,lpoe illlg)onsomno CIIUSIHUE SJIEP P OfK-1 g,zleHK-l
M2o0mk-1
2) NpOAYKT CAUSHUS T€HETUUYECKH UJIEHTUYHBIX KJIETOK, B KOTO-
PBIX HE TIPOU30LLIO CIUSHUE SIIEP W B0
3) IPOAYKT CIUSIHUS KJIETOK, B KOTOPBIX HE MPOU3OIILIO CIUSHUE
OIIK-4 | U60rK-4
ASIEp W90
4) IPOIYKT CIUSHUS KIETOK OlIK-4
13 | 'uHoreHes—3T0 :
1) pa3BuTHe 3H10CTIEpMa 0€3 OIUIOAOTBOPEHHUS TP KYIbTUBUPO- Ulonk1
BaHUU HEOIJIOJOTBOPEHHBIX 3aBsI3€H U CEMSITIOUEK. OIIK-1 | M120mk-1
2) pa3BUTHE 3apOIBIIIEBOr0 MEIIKA OCIIE OMIOJOTBOPEHHUS IPU U/Bonk-1
KYJIbTUBHPOBAaHUH HEOIUIOAOTBOPEHHBIX 3aBsI3€i U CEMATOYEK.
3) pa3BuTHE 3apOJIBIINIEBOrO MeIIKa 0€3 OII00TBOPEHUS TTPU WUBomia
KYJIbTUBHPOBaHHUH OIUIOAOTBOPEHHBIX 3aBsI3€d U CEMAMOYCK. )
4§Ipa3BI/ITI/Ie 3apOJIBIIIIEBOTO MeIIKa 0e3 OTUIO0TBOPEHUS MIPH OIIK-4 gﬁgOHK'A
KyJbTUBUPOBAHUN HEOIUIOJIOTBOPEHHBIX 3aBS3€H U CEMSITIOUCK. ortic
14 | I'ennasi MHIKEHEPHUsI — 3TO:
1) 3TO U3MEHEeHHE HACTIEACTBEHHOCTH C TIOMOIIIBIO €€ Ipeodpazo- W1 omx-1
BaHUs HA YPOBHE OTAECIBHBIX I'€HOB. OIIK-1 | U120mnk-1
2) 5TO U3MEHEHHE HACIIEJICTBEHHOCTH C TIOMOIIBIO €€ Mpeodpaso- N 30mk-1
BaHUs Ha YPOBHE OT/AEIBHBIX XPOMOCOM.
3) 9TO U3MEHEHUE HACTIEACTBEHHOCTH C IIOMOIIIBIO €€ Mpeodpazo-
BaHUsI Ha YPOBHE OT/IETbHBIX OPraHU3MOB. UB3onc4
4) 5TO U3MEHEHHE HACIIEACTBEHHOCTH C MOMOIIBIO €€ MPE0Opa3o- OIIK-4 | U]16om-4
BaHWsI Ha YPOBHE TCHOMA. NBonic4
15 | Jdeaenus — 3to:
1) myTanus, B pe3ysbTaTe KOTOPOH MPOUCXOAUT J0OaBIEHUE OJI- N lonk-1
HOTO WK 00Jiee HYKJICOTHIOB OIIK-1 | U120mnk-1
2) MmyTanus, B pe3ysibTaTe KOTOPOH MPOUCXOAUT yTpaTa OJHOTO N30mk-1
uiu 60Jee HyKJICOTUI0B
3) MyTanus, B pe3yabTaTe KOTOpOil IPOUCXOAUT YABOECHHE OJIHO-
r0 WK 0oJjiee HYKIIEOTH/IOB W] 3onk-4
4) myTanus, B pe3yJibTare KOTOPOM MPOUCXOJUT CHHTE3 OJHOTO OIIK-4 gﬁgom"‘
OTK-4

Wi 60Jee HyKJICOTHIOB
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16

JAHK — sto:

1) ne3okcuprOOHYKIEMHOBAs KUCI0TA, BBICOKOMOJIEKYIISIPHBII
noJmMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHUIAMH, COCTOSITUMHI
U3 a30TCOJIEPKAINX UKINUYECKUX COSTUHEHHI, Ha3bIBAEMbIX
OCHOBaHHUSIMH, CaxapoM — JIe30Kcupr6030it u pochopHoi KuCIo-
Toi. COOTBETCTBEHHO YeThIpeM HykjieoTuaaM B coctaB JJHK
BXOJST 4 OCHOBaHUS — TUMHH, aJICHUH, TYaHUH U IUTO3UH. Yepe-
JIOBaHHEM HYKJIEOTUIOB KOJUPYETCS TeHeTHYecKast HHPpopMaIus
2) puOOHYKJIEHHOBAsI KUCJIOTA, BHICOKOMOJIEKYJISIPHBIN TTOJIUMED,
00pa30BaHHBIN YETHIPbMSI HYKICOTHAAMH, COCTOSIIIUMH U3 a30T-
CoJIepKalIiX HUKINYECKUX COEIMHEHN, Ha3bIBa€MbIX OCHOBA-
HUSMH, CaxapoM — Ae30Kcupru0030ii u pocdopHoit kucimoton. Co-
OTBETCTBEHHO 4eThIpeM HykieoTuaM B coctaB JIHK Bxomst 4
OCHOBaHUS — TUMUH, aJICHUH, TYaHUH U IIUTO3HH.

3) UepenoBaHuMEM HYKIEOTHJIOB KOAMPYETCS TI'€HETUYECKAs
uHpopmanus

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

4) ne30KkcupruOOHYKIEHHOBAsI KUCIIOTA, BHICOKOMOJIEKYISIPHBIN
noJImMep, 00pa30BaHHBINA YETHIPbMSI HYKJICOTHIAMH, COCTOSIITUMU
U3 aMUHOKHUCJIOT

OIIK-1

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

OIIK-4

WN30rmk-4
N/160mk-4
N190rik-4

17

Tepmun in vitro o3xHauaer:

1) BeIpalBaHue BHE OpraHu3Ma

2) BbIpalMBaHUE BHE OPraHU3Ma Ha UCKYCCTBEHHBIX IMH-
TaTeJIbHBIX CPeJax B CTEPUIIBHBIX YCIOBUAX

3) BeIpaliMBaHKue BHE OpraHM3Ma Ha UCKYCCTBEHHBIX IH-
TaTeJIbHBIX Cpeax

4) BbIpalllUBaHUE B CTEPUIIbHBIX YCIOBUAX

OIIK-1

U 1omk-1
N 20mxk-1
N/130mk-1

OIIK-4

N30rmk-4
N 60r1k-4
N19omnk-4

18

Kanayc —aro:

1) macca qudpepeHIMpOBaHHBIX KIETOK, 00Pa3yIOUIUXCs MpH
HOBPEXJCHUN PACTEHUS, JINOO NP BBIPALIMBAHUN €IMHUYHBIX
KJIETOK 1n ViVO.

2) macca Hequ(GEepeHIIMPOBAHHBIX KJIETOK, 00pa3yIOLINXCs PU
MOBPEXICHUN PACTEHHS, JINOO TIPY BBIPAITMBAHUN €IMHUIHBIX
KJIETOK Ha UCKYCCTBEHHBIX Cpeax in vitro.

3) macca quddepeHIMpPOBaHHBIX, T.€. CIIEIUATN3UPOBAHHBIX Kile-
TOK, 00pa3yIOLINXCs MPHU MOBPEXKIEHUHN pacTeHUs, 1100 MPU BbI-
palMBaHUK €AMHUYHBIX KJIETOK Ha UCKYCCTBEHHBIX Cpeax in
vitro.

4) macca HenupepeHTUPOBaHHBIX, T.€. HECTIEIUATN3UPOBAHHBIX
KJIETOK, 00pa3yromuxcs MpyU MOBPEXICHUN PACTEHHUSL, JTUO0 IpU
BBIpAIIMBAaHUH OOJIBIIIOTO YKCIIA KIIETOK Ha HCKYCCTBEHHBIX Cpe-
ax in vitro

OIIK-1

W 1omk-1
N120mk-1
N 30mk-1

OIIK-4

N 3ork-4
W60k -4
N O0rk-4

19

Kion —3ro:

1) rpymnma pa3nuyaronmxcs reHeTHIECKU KIETOK, 00-
Pa30BaBIIASICS B pE3YJIbTATE ACICHUS OJHON KIIETKH.

2) rpymia He pa3InYyaroIXCcs TeHETUYECKH KIETOK, 00-
pa3oBaBIIASICS B pE3YyJIbTATE ACICHUS OJHOM KIIETKHU.

OIIK-1

U 1omk-1
N120mk-1
N130omnk-1
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3) rpynmna KIeTok, 00pa3oBaBIIasCs B pe3ysibTaTe ACJICHHUS OJHOM

KJIETKH. 1Bonc4
4) rpymnma He pa3IMYaOIMXCs TeHETHUECKH KIETOK, 00~ OIIK-4- | H/l6onc4
Py p I ’ N 9%omnk-
pa3oBaBIIAsICs B pE3YJIbTaTe pacpeieICHUS] XPOMOCOM. OIIK-4
20 | KierouHasi MH:KEHEPHSI — ITO: N 1omnk-1
1) nomyuenue rubpu0B OIIK-1 | U120mk-1
2) mosry4eHue TUOPUJIOB C TIOMOIIBIO CITHSIHHS KIIETOK N130mk-1
3) mostydeHue TuOPUAOB C MOMOIIBIO THOPUIU3AIINH U30mk-4
4) noytydeHre THOPHUJIOB C TIOMOIIBIO CIUSHUS POTOIIIACTOB OIIK-4 | U160mk-4
N]19rk-4
21 Kouonu —93TO: W ok
1) Tpoiika HykneotunoB B JIHK nnmu PHK OIK-1 | U204
2) tporika HyksieotunoB B JIHK win PHK, kogupyromas onpene- B0k
JICHHYIO aMUHOKHUCIIOTY, JTMOO0 Ompeestonas Haqalo /cTapT—
KOJOH/ MJIM KOHEII /CTOI—KOIOH/ TPAHCIISAIIUH N3 ork-4
3) Tpoiika nykineoruaoB B JJHK OIIK-4 | U160rKk-4
4) tpoiika nykiaeotunoB B PHK N90rmk-4
22 | Koubworanus — 3to:
1) anasor moJIoBOro Impoiecca N1 onx-1
2) aHaJIOT MOJIOBOTO Ipoliecca y 6akrepuil, mpu kotopoM nepeHoc | OIIK-1 | M120mk-1
TeHETHYECKOTO MaTepraia OT OJHON OAKTEpUU K APYroi HE MPo- N 30mk-1
UCXOIUT
3) a”aJyior moJI0OBOrO Ipoliecca y OakTepuid, Ipu KOTOPOM HET
MPSIMOTO KOHTAKTa MKy KIIETKaMu
4) aHaJIOT MOJIOBOTO MpoIecca y OaKTepuid, MPU KOTOPOM MEPEHOC N1 30mk-4
TEHETHUYECKOT0 MaTepuaia OT OAHON OaKTepuu K APYroi ocy- OIIK-4 | U160mnk-4
LIECTBIISIETCS B PE3YJIbTATE NPSAMOr0 KOHTAaKTa MEXIY HUMHU N90rmk-4
23 | Kommiementapuas JHK (x/IHK) — 31o: W omic1
1) cunresupyemas xomnust MPHK, cooTBeTcTBYIOIIIas ONIpeieneH- OIK-1 | UR0mx1
HOMY T€HY B0k
2) cunTe3upyemas uckyccrseHno konust MPHK, cooTBeTcTBy10-
ast ONpeAeIeHHOMY TeHY N/130onk-4
3) cunTesupyemas uckycctBeHHo komust MPHK OIIK-4 | U160mk-4
4) MPHK, cooTBeTcTBYyIO1Ias ONIPEeIeIEHHOMY TeHY N 90rmk-4
24 | Kocmuambl — 310! N1omnk-1
1) HOBBII THTT BEKTOPOB OIIK-1 | U120mk-1
2) HOBBIW THI BEKTOPOB, COUETAIONIUX B ce0e CBOKWCTBO TIa3MH- N30mk-1
JIbI ¥ BUpYCa
3) 0coGBIE BEKTOPBI NJB3onk-4
4) HOBBII THIT BEKTOPOB, 00/1a/1aI0IINE CBOICTBOM BHpYCa OIIK-4 | N60mk-4
U194
25 | "JIunkue KOHIBI" —3TO
1) yuactku JIHK co cmapeHHBIME a30TUCTBIMUA OCHOBaHUSIMH, W
KOTOPBIC CTPEMSATCS O0BEAMHHUTHCS 1O MPUHITUITY KOMILUIEMEH- OlK-1
OIIK-1 | U120mk-1
TapHOCTHU W B0y

2) yaactku JIHK ¢ HecriapeHHBIMU a30TUCTHIMU OCHOBAaHUSIMH,
KOTOPBIE CTPEMATCS OOBEAMHHUTHCS MO MPUHITUITY KOMIUIEMEH-
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TapHOCTH
3) yuactku PHK ¢ HecmapeHHBIMU a30THUCTHIMHA OCHOBAHHUSIMU,

KOTOPBIE CTPEMSATCS] 0OBEAMHUTHCS 110 MPHHLIUITY KOMIJIEMEH- N30rmk-4
TapHOCTHU OIIK-4 | U160ormk-4
4) y4acTKH1 XpOMOCOM C HECITAPEHHBIMU a30TUCTHIMH OCHOBAHUSI- N 190rik-4
MH, KOTOpbIE CTPEMSATCSI 00BEAUHUTHCS 110 MPUHLUITY KOMILIe-
MEHTApPHOCTH
26 | Jlokyc —9T0:
1) MecTo Ha MOJIEKyJe HYKJIEMHOBOM KMCIIOThI, 3aHUMaeMOe OJ1- N1 omk-1
HUM F€HOM WJIM TPYIIOi 00bIYHO (hYHKIIMOHATBHO OIU3KUX Te- OIIK-1 | U120mk-1
HOB N 30mxk-1
2) MECTO Ha MOJIEKYJIE HyKJIIEMHOBOM KUCIIOTBI
3) MecTO Ha MOJIEKYJIe HYKJI€MHOBOW KHUCIIOTBI, 3aHUMAeMOe O/
HUM F€HOM WJIM TPYIIOi 00bIYHO ()YHKIIMOHAIBLHO AAJICKUX Te- W3 0mx-4
HOB OIIK-4 HIL6OHK-4
4) MecTO Ha MOJIEKYJIe OeJIKa, 3aHMMAaeMO€e OJTHUM T€HOM WJIU N]190mK-4
rpynmnoi 0ObIYHO (PYHKIIMOHAIBHO OJIU3KHX T€HOB
27 | MoaekyJisipHOe KJIOHUPOBAaHHE — ITO:
1) meron oOHapykeHHs MoJieKyl pekomOuHaHTHBIX JJHK VT ok
2) meTo oOHapyKeHHs MoJieKy pekomOnHaHTHBIX [IHK, ONK-1 | U201
Harpumep, THOPUIHON TUTa3MHUIBI, ITYTEM BKITIOUCHHUS TyKEPO/I- W/130mk1
Hoii JIHK B BekTOopHY!O I1a3Muly/ IyTE€M pacceBa U BbIpALIMBa-
HUS Ha IUTATEIIbHOM arape KJIeTokK, B kotopeie Takas JJHK Obuia
BBeZIeHa TpaHcopmanueil. B ciydae Oakrepuil kaxas Takas
KJIETKA MPEJCTABISET OO0 KIIOH, BCE KIETKH KOTOPOTO COZIEp-
KaT OJMHAKOBBIE MOJIEKYJbl pekoMOnHanTHoi JJHK U3 ork-4
3) meron o6Hapyxenus monekyn JIHK OIIK-4 | U]6om-4
4) Metos1 oOHapy»)eHHUsS MOJIeKyN pekoMOnHaHTHBIX PHK W/ Oorii-4
28 | lporomiact — 3TO: } U onka
1) yacThb HUTOIIA3MBI, TUILIEHHAS KIIETOYHOM CTEHKH. OIIK-1 | U120mk1
2) yacThb KJIETKH, JIMIIEHHAs KIETOUYHbIX OpraHesul. NJ130mk-1
3) yacTh UUTOIUIA3MBI, C KJIETOYHON CTEHKO.
4) 4acTh KIJIETKH, JIUIIEHHAs! KJIETOYHOU CTEHKH. N30k
OIIK-4 | U60rk-4
U 9rk-4
29 | ITaccax —3T10:
1) mepecaaka kajmTyca Ha 0OOTaIEHHYIO TOPMOHAMH MTUTATENb- N lonk-1
HYIO Ccpefly 1100 A MOoJIepKaHus pocTa, 1160 ¢ nenbto MHAYK- | OIK-1 | U120mnk-1
1 Mopdorenesa. N 30mk-1
2) mepecajka Kauiayca Ha 6€3ropMOHAIIbHYIO TUTATENIBbHYIO Cpesy
u00 ISl TOEPIKAHMSI pOCTa, TMOO € LEeTbI0 HHIYKIIUA MOPGO-
reHesa. 3ok
3) mepecajika KauTyca Ha CBEKYIO MMUTATEIBHYIO Cpeay MO0 AJIs OMK-4 | UJl60omk.s
HoJIep>KaHus pocTa, TH00 € IeNbI0 HHIYKIIMA MOpgoreHesa. WU9%0mxc4

4) nepecajka KaJulyca Ha CBEXKYIO TUTATEIbHYIO CPENy.
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30 | Mna3mupa —3To0:
1) komprieBast mosiekyina PHK, permmumupyromascs B KjeTkax aB- U 1onk-1
TOHOMHO OT XpOMOCOMBI. OIIK-1 | U120mk-1
2) komnbiieBas moJiekyina JIHK, permnnupyromiascs B KJIeTKax aB- W30mk-1
TOHOMHO OT XpPOMOCOMBI.
3) muneiinas monekyna JJHK, permmumupyromascs B KjieTkax aB-
TOHOMHO OT XpPOMOCOMBI. N 30mk-4
4) MoJiekya, perTUIUPYIOIIascs B KJIETKaX aBTOHOMHO OT XPO- OIIK-4 | U160rKk-4
MOCOMEL. N90rmk-4
31 | IlpokapuoThl —
1) mpocTeiiiine oTHOKIETOYHbIE OPraHU3MBbI WU omes
2) npocTeiilre HEKJIETOYHbIE OpraHnu3Mbl (0aKTepuu, CHHE— )
3eJICHbIE BOJIOPOCIIH), TEHETUYECKHI MaTeprall KOTOPBIX pacio- Ofk-1 gﬁéom@l
JIO’)KEH B HEOKPYKEHHOM sIIEpHON MEMOpaHOI HyKJeou1e oret
3) nmpocTeiiliine MHOTOKJIETOUHbIE OpraHU3MbI (OaKTEpUH, CHHE—
3€JICHBIE BOJOPOCIIN)
4) mpocTeime O JHOKIECTOYHbIE OpraHU3Mbl (OaKTEPUH, CHHE— N1 30onk-4
3€JICHBIEC BOJAOPOCIIN), TCHETHUECKUN MaTepHall KOTOPBIX PacIio- OIIK-4 | U60rK-4
JIO’KEH B HEOKPYKEHHOM sIIEpHON MeMOpaHOi HyKJIeou1e WN190rik-4
32 | Ilpoandepanms — 3T10:
1) pa3pacranue TKaHU IIyTeM MEHOTHYECKOT0 HOBOOOPa30BaHHUs Wl ork-1
KIIETOK OIIK-1 | U120mk-1
2) pa3pacTaHue TKaHHU IyTeM MHUTOTHYECKOTO HOBOOOPa30BaHUS N Bomk-1
KIIETOK
3) paspacranue TKaHH N/ 3ork-4
4) HOBOOOPa30BaHUE KIIETOK OIK-4 | U6onk-4
U 90rik-4
33 | IlpomoTop — 3TO:
1) perynaropHslif y4acTOK I'€Ha UM FPYIIIbI FeHOB, K KOTOPOMY
npucoeaunsierca pepment PHK—nonumepasa, ocymectsistomuit N 1onk-1
TPAHCKPUIILHUIO TEHOB OIIK-1 | U120mnk-1
2) CTPYKTYPHBIHM y4acTOK I'€Ha WM TPyl TEHOB, K KOTOPOMY N 30mk-1
npucoenunsercs pepment PHK—nonnmepasa, ocymiecTBisonuii
TPAHCKPUIILIUIO T€HOB
3) perynaTOpHBIN Y4acTOK IeHa WM IPYIIbl TeHOB, K KOTOPOMY
npucoeaunsierca pepment PHK—rpanckpunrasa, ocymiecTsisio- M Bormcas
WuH TPAHCKPHILUIO FEHOB OIIK-4 | Ull6omes
4) perynaTopHbIi Y4acTOK I'e€Ha WM TPYIIbI F€HOB, K KOTOPOMY Y19
npucoenunsercs pepment PHK-rupasa, ocymectsiustonuii Honic-4
TPaHCKPUIILIUIO T€HOB
34 | Peepraza —3T0: WU omict
1) depment, orBeuatouii 3a cunre3 PHK na marpune JJHK OMK-1 | UW20mmk.1
2) depmenT, oTBevaromuii 3a cunre3 JJHK. WT30mc1
3) dbepmeHT.
4) ¢pepment, orBevaromuii 3a cunte3 JJHK na marpune PHK. N130nxk-4
OIIK-4 | U60rK-4

UO0nk-4
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35 | Perenepanusi — 3T0:
1) mporiecc BOCCTAaHOBIIEHUS KJIETKOM yTpaueHHBIX WM ITOBpE- U1 o1
MKJICHHBIX YacTen OIK-1 | UM 20mk1
2) mpoliecc BOCCTAHOBJIEHUSI OPraHU3MOM YTPAYEHHbIX WU T10- UB0mKk-1
BpPEXKICHHBIX 4acTel. B KI€TOYHON MHKEHEPUH PACTEHUN — MPO-
1ecc 00pa3oBaHMs LIEJI0r0 PACTEHUs U3 OJHOM KJIETKU WJIM KaJl-
JIyCHOU KYJIbTYpbI
3) npoliecc BOCCTaHOBJICHUS YTPAYE€HHBIX WJIM ITOBPEXKIEHHBIX
4acTel OpraHusma N3 0mk-4
4) nporecc BOCCTAaHOBJICHHUS KJIETKON MJIU LIEJIBIM OpPraHU3MOM OIIK-4 | U60r1k-4
YTPAuEHHBIX WIN ITOBPEXKACHHBIX YacTel. B K1eTOYHOM UHKEHE- N190mk-4
pHMM pacTeHHH — Ipolecc 00pa3oBaHMsl LIEJIOTr0 PacTEHUs U3 O1-
HOM KJIETKH WJIM KaJUIyCHOH KYJIBTYPBI
36 | PekomOuHALMSA — ITO:
1) 0OOMEH reHeTHUeCKUM MaTepUuaoM MEX1y IBYMs UCXOIHBIMU
mosnekynamu JIHK, 3akperistomuii y moToMCTBa HOBbIE KOMOH- Wl ork-1
HALUI IPU3HAKOB OIIK-1 | U]Q20mk-1
2) 0OMeH reHeTHYECKUM MaTepHaIoM MEXIy ABYMS MOJICKYIaMU N Bomk-1
JIHK
3) oOMeH reHeTHYECKUM MaTepHalloM MEXKIY ABYMS UCXOJAHBIMU
monexkynamu JATHK, npuBoasiiuii k nosiBieHUI0 y IOTOMCTBA HO-
BbIX KOMOMHaLMi pu3HakoB. Ha MosiekyIsipHOM ypOBHE pe3yJib- N1 30mk-4
TAaTOM PEeKOMOMHAIIMHU SABJISIETCS 00pa30BaHUE PEKOMOMHAHTHBIX OIIK-4 | U160mk-4
(rubpuansix) JHK N90rmk-4
4) oOMEeH reHeTHYEeCKUM MaTepHaIoM MEXIY ABYMs KIeTKaMu
37 | PensMkanusi — 3T0: VT o
1) mpo1iiecc caMOBOCIIPOU3BEICHHS HYKJIEMHOBBIX KUCIOT. Ocy- ONK-1 | 1 H20HK-1
IIECTBIIAETCS IyTeM CUHTE3a JOYepHUX HUTEH (PEryIiK) Ha Hc- " I[3on1<-1
XOJTHOM MOJIeKyIie (MaTpHiie) ]
2) mpoliecc cCaMOBOCIPOU3BEICHNS HYKJIEMHOBBIX KUCIOT U304
3) npouecc BOCIPOU3BEAECHUS HYKIEHNHOBBIX KHCIOT OIIK-4 | U60mk.4
4) nporiecc, NPOUCXOASIINN B HYKJIEMHOBBIX KUCIOTaX U904
38 | PecTpuKTa3BI — 3TO: YT o
1) bepmentsi, paspesatomne PHK Ha ¢pparments B ctporo onpe- | ork-1 | 1 1 J.
JIeTICHHBIX MECTax 301
2) depmenrtsl, paspeszatomme JJHK Ha ¢pparmenTs! B cTporo
OTIpe/IeNIeHHBIX MECTaxX N B3onk-4
3) dpepmenTrl, paspesarommue JJHK Ha GpparmMeHTHI OIIK-4 | U160ork-4
4) pepMeHTHI, oTBeuaromMe 3a ynsoerue JJHK N90rk-4
39 | Comarnueckasi rHOpUIN3ANHSA — ITO: N 1omk-1
1) rubpunmzanus mpu 0€CIosIOM pPa3MHOXKEHHUH. OIIK-1 | U20mk-1
2) rubpuan3anus MpH MOJIOBOM CKPELIMBAHUU. N 30mk-1
3) rubpuan3anus IUTUIONIHBIX OPTaHU3MOB. N30mk-4
4) rubpuauszanys B 00X0 MOJIOBOTO CKPEIIMBAHUS. OIIK-4 | U160mk-s

N9k -4




Crpannna 25 u3 47

40 | CoMaKkJIOHBI — 3TO
1) perenepanThl, XapakTepusyromuecs peHO— U TCHOTUITHYECKU- Ul onk1
MU U3MEHEHHUSIMU B CPaBHEHHUU C PACTCHUSIMHU — TOHOPaMU OIK-1 | W Q20mic1
2) pacteHus1, XapaKTepHU3yIOIINecss TeHOTUITNYECKUMH U3MEHEHHU- W]3omx-1
MU B CPABHEHHUH C PACTEHUSIMU — TOHOPaMHU
3) pereHepaHThl, IOTYyYEHHBIEC U3 KAJUTYCHBIX KYJIbTYp, XapaKTe-
pusytomecs (eHO— U TCHOTHUINYECKUMU U3MEHEHUSIMHU B CPaB- U/30rk-4
HEHUHU C paCTCHUSAMHU — JOHOpaMH OIIK-4 | N]6ork-4
4) pacTeHHs TOJIYYCHHBIC U3 KAJUTYCHBIX KYJIbTYp, XapaKTepu3y- U 90mx-4
foluecs: eHO— U FTeHOTUITUYECKUMH U3MEHEHUSIMU

41 | CTpyKTypHAas 4acTh reHa — 3TO
1) y4acTOK XpOMOCOMBI, HEMTOCPEACTBEHHO KOAUPYIOIINA HH- N lonka
dopmarmio o cTpykType 6enka uau PHK OIIK-1 | W20mnk-1
2) y4acToOK sijipa KJIETKH, HEITOCPEACTBEHHO KOAUPYIOIIHUMA HH- N/1Bomnk-1
dopmaruio o cTpykrype O6enka umu PHK
3) y4acTok reHa, HelmoCpPeJACTBEHHO KOAUPYIOMUA HH(OPMALIHIO B0k
O CTPYKTYPEC KIICTKHU 5 OIIK4 | 1N I[6OHK-4
4) y4acTOK TeHa, HEIIOCPEICTBEHHO KOIUPYIOMUH HHPOPMAITUIO W 90rx.4
0 cTpyKTYpe 6enka i PHK.

42 | CycneH3HOHHAsl KYJbTYypa — 3TO:
1) BeIpanuBaHue B )KUAKON MUTATEILHOMN Cpejie BO B3BEIIEHHOM N1 onk-1
COCTOSIHUHM OT/IEIBHBIX KJIETOK MM MX HEOOJIBIIMX IPYIII IPHU OIIK-1 | NU20nK-1
UCIIOJIb30BAaHUU ammapaTyphl, 00ECIEUNBAOIIEH UX adpalUI0 U N130mk-1
nepeMelInBaHue.
2) BbIpalIBaHUE B KUIKOM MUTATEIbHON Cpelie B OCAXKICHHOM
COCTOSIHUY OTAEJBHBIX KJIETOK HJIM UX HEOOJBIIUX TPYII IPU N B3onk-4
MCIIOJIb30BAaHUU ammapaTyphl, 00ECIEUNBAOIIEH UX adpalUI0 U OIIK-4 | UW160ork-4
nepeMelInBaHue. N9rmx-4
3) BeIpaIIMBAHKE B KUAKOU MUTATEILHOMN Cpefie BO B3BEILIEHHOM

43 | TOTHNOTEHTHOCTH — ITO:
1) cBOMCTBO KJIETOK peain30BaTh FEHETUYECKYIO HH(POPMAIUIO W o
Anpa. OIIK-1 I/IﬂzonK.l
2) CBOMCTBO KJIETOK peann30BaTh FT€HETUUECKYIO HH(OPMALIHIO W30kt
A1pa, 00ecneurBaroLIyI0 X pa3BUTHE J0 1IeJI0T0 OpraHu3Ma.
3) CBOMCTBO KJIETOK peain30BaTh FEHETUYECKYIO HH(POPMAIHIO
A1pa, 06ecrnedrnBaroLyo ux JupGepeHMpoBKY U pa3BUTHE 10 UBomca
LIEJIOr0 OpraHu3Ma. OTTK-4 | WlI6omk.s
4) cBOWCTBO KJIETOK PEaIM30BaTh T€HETUUYECKYIO HH(POPMAIIHIO U904
XPOMOCOM, 00eCTIeunBaIoIIyI0 UX AU HEPEeHIIUPOBKY.

44 | Tpauncdopmauus — 3TO:
1) nmepeHoc reHeTHUECKON MHPOPMAITUN MKy KIETKaMu U Op- W/Tlonk-1
FaHU3MaMH C TOMOIIBIO BbIIEICHHOU U3 KieTok PHK. OIK-1 | U]Q20mk-1
2) mepeHoc reHeTH4eckoi nHGOpMaIUU MEXTy KIETKaMU U Op- W/Bori-1
TaHU3MaMH C IMOMOIILIO BhIJIeIeHHON 13 KieTok JIHK.
3) nepeHoc nHpopMaIK MEXY KJIETKaMU U OpraHM3MaMH C T10- N]Bormk-4
MOMIBIO BBIIEIeHHOI 13 Kietok JTHK. OIIK-4 | U/160rk-4
4) nepeHoC TeHeTH4ecKo HH(HOPMALIUK MEXIY KIETKaMH. N 0rk-4

45 | TpaHcreHHbIe OPraHU3MbI — 3TO OPTaHU3MBI:
1) ¢ npu3HaKamu, KOAUPYEMBIMU 4YXKYpPOJIHBIMH F€HAMM, IIEpe- W lomk-1
JAHHBIMU B HUX C TIOMOIIBIO TEHHOW HMJTH KJICTOYHON WH)KECHEPHH OINK-1 gﬁgom@l

OIK-1

2) c HOBBIMH NPU3HAKAMH, KOJAUPYEMBIMH UY>KYPOIHBIMU I€Ha-
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MHU, IICPCAAHHBIMU B HUX C TIOMOIIBIO TeHHOM MJIN KJICTOYHOMI

UH)KEHEpUU B o4
3) ¢ HOBBIMH NIPU3HAKAMHU, KOJUPYEMBIMH UYXKYPOIHBIMH I'eHa- OIK-4 | U60mxa
MM, [IEPEJaHHBIMU B HUX C ITIOMOIIbIO OaKTepuu W90m1k.4
4) ¢ HOBBIMHU IPU3HAKAMH, KOAUPYEMBIMHU YYKYPOJHBIMU T'€Ha-
MU _TTeNeTAHHEIMUA R HUX C TTOMOTITRERY Tﬂﬂnﬁ[hﬂﬂkﬂﬂTTHH
46 | Tpanckpunmuus — 3TO
1) nepenuceiBanue" reHeTUIECKONW HH(POPMAIIUU CO CTPYKTYPHOM N 1onk-1
yacTu reHa Ha MatpuuHyro PHK, ocymectBisemoe pepmerTom OIIK-1 | U120mk-1
PHK -rupusza N 30mk-1
2)  '"mepenuchiBaHWE" ~ TEHETHYECKOHM  WH(MOpPMAIMU  CO
CTPYKTYpHOM 4actu reHa Ha Marpuynyro PHK, ocymectBisemoe
dbepmentom PHK —mmonmmepasa W13 0rmx-4
3)"mepenuceiBanue" reHeTudeckoi nHpopmMaiuu co ctpykrypaoit | OIIK-4 | M 160rk-4
yactu reHa Ha MatpuuHyto PHK, ocymecteinsemoe depmeHToM N190r1k-4
PHK —ronounsomepaza
47 | Tpancasiuqus — 3T0: W
1) cunres 6enka Ha marpunie M—PHK, ocymecTsisercs B uuTo- Alonky
Ia3Me OIIK-1 | U120mxk-1
2) cunres 6enka Ha matpulie JIHK, ocymecTtBusercs Ha pubdoco- 1/Bomc
Max
3) cunte3 Oenka Ha matpuiie M—PHK, ocymecTBisercs B kiieTke OTIK-4 EI%OHK'A'
4) cunres 6enka Ha Matpunie M—PHK, ocymectBisercs Ha pubo- ) Hﬁiﬁij
coMax
48 | Tpancdopmanusi — 3T0:
1) nepeHoc reHeTnyeckoi HHGOPMALUN MEXY KJIETKaMH U Op- N 1onk-1
raHU3MaMH C TTIOMOIIIBIO BhIIeICHHOM 13 KieTok JJHK OIIK-1 | U120mxk-1
2) mepeHoc reHeTuYecKoi HH(pOpMaIuu MEX 1y KJIeTKaMH N130mxk-1
3) mepeHoc reHeTu4ecKoil HHpOopMaIK MEXTy KJISTKaMU U Op-
raHM3MaMu C IIOMOILBIO BbIAENEeHHON 13 KileTok PHK U130mk-4
4) nepeHoc TeHeTHYECKOW NHPOPMALIUU MEKAY KIETKaMHu U Op- OIIK-4 | Ul60mk.4
TraHW3MaMH C ITOMOIIIBIO BBIIEJIEHHOTO U3 KJIETOK (pepMEeHTa U 90rik-4
49 | TpaHcreHHble pacTeHHs — ITO:
1) opraHu3MBl, OJyYEHHBIE B PE3YIbTATE PEKOHCTPYKI[MH Opra- W onicy
HH3MA OIIK-1 | U120mxk-1
2) OpraHu3MBl, OJyYEHHBIE B PE3YIbTATE PEKOHCTPYKI[MU TEHO- N]Borc-1
Ma
3) opranu3mbl, OJyYEHHBIE B PE3YJIbTaTe PEKOHCTPYKIIMH XPO- U 3omk-4
MOCOM OIIK-4 | U60rmxk-4
4) opraHu3Mbl, MOJIyYE€HHBIE B PE3YJIbTaTE PEKOHCTPYKLUU SApa W04
50 | ®UTOropMOHBI — ITO:
1) XuMu4ecKre CoeTMHEHHSI, KOTOPbIE BBIIEISIFOTCS B MUKPOKO- W omcs
JMMECTBAX B OJHOMH HacTH PACTEHHS, TPAHCIOPTHPYIOTCS B APY- OTIK-1 | M2omcs
THe €ro YacTH, I'Jie IPOSBISIOT Peryaupyollee 1elcTBrUe Ha Mpo- W30
LIECCBI POCTa U Pa3BUTHSL.
2) XMMHYECKHUE COeTMHEHUS], KOTOPBIE BBIJENIAIOTCS B MAKPOKO-
JMYECTBAX B OJHOMN YacTU pacTeHUH, TPAHCTIOPTHPYIOTCA B APY- B0
THe ET0 YacTH, I/Ie IPOSBIIAIOT PEryTupYyIoliee IHCTBHE HA TIPO- | e 4 | 1 6o
LIECCHI POCTa U Pa3BUTHSL. Y9114

3) XUMHYECKHE COETUHEHMS], KOTOPbIE MOTPEOIIAIOTCS B MUKPO-
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51 | [IMTOMIA3MOH — 3TO: Nlonka
1) MHTOXOHIPUAIEHBIA TEHOM LUTOILIA3MBI. OIIK-1 | U120mxk-1
2) MUTOXOH/IpHAJIbHBIN U XJIOPOIIACTHBIA F€HOMBI LIUTOIJIA3MBI. NII3armea
3) XJIOpOIUIACTHBIN F€HOM LIUTOIJIA3MBl. U/30rk-4
4) reHOM IMTOIJIa3MBbl. OIK-4 | YN16omica
52 | Hmopux — 370:
1) IpoAYKT CIUSIHUSL KIIETOK W/l onk-1
2) IpORYKT CIMUAHUSA KIETOK, KOI/la THOpUA HacleayeT Aapo Of- OIK-1 | W2om-1
HOTO POJIUTEISI, & IUTOIIA3MOH — JIMOO IPYTOro POIUTENS, JINOO 1801
000UX POIUTEIICH.
3) OpOIYKT CIUSHUS KIETOK, KOrja ruOpu] HacaeayeT sapa 000- U3 0mx-4
UX pOAUTENIEH OIIK-4 | U60r1K-4
4) IpOAYKT CIAMSIHUA KIIETOK, MOTY4YEeHHBIN PU THOPUAN3ALUT U190rk-4
53 | Iltamm — 370 :
1) COBOKYMHOCTh pacTeHH, UMEIOIIMX 00IlIee MPOUCXOKIACHUE U Ul onka
XapaKTepU3YIOIUXCs OJJMHAKOBBIMH YCTOMUMBBIMU IIPU3HAKAM OIK-1 | U 20mk1
2) COBOKYITHOCTb OaKTE€pHaJIbHBIX KJIETOK, BUPYCOB, KIETOUYHbIX U1B0mk1
JMHUHN )KUBOTHBIX WJIM PACTEHUH, HUMEIOIIUX 0011ee pouc-
XOX/ICHUE U XapaKTEPU3YIOIUXCsl OJUHAKOBBIMH YCTOMYNBBIMU
IpU3HAKaMU U3 0mk-4
3) COBOKYITHOCTb OaKTEPHANILHBIX KICTOK, MM PACTEHUH, UMEIO- | OIIK-4 | U T60r1ic-4
IIMX 001Iee MPOUCXOXKICHNUE U XapaKTEePU3YIOIIUXCSI OIMHAKO- U904
BBIMU YCTOWYMBBIMH NTPHU3HAKAMH
IMOPHOKYJIBTYPA — ITO: N 1onk-1
54 | 1) KynbTypa U30IMPOBAHHBIX 3apOAbIIIEH OIIK-1 | U120mxk-1
2) KyJIbTypa U30JIMPOBAHHBIX 3H/I0CIIEPMOB N 30mk-1
3) KyJIbTypa U30JIMPOBAHHBIX CEMANOYEK W B30mx
4) BBIpALMBAaHUE MBUIBLBI HA HCKYCCTBEHHON IUTATEIBHOM CPEIC | [IK-4 | U T6omKa
W190nk-4
55 | Dkcmpeccusi TeHOB — 3TO:
1) mporuecc, B pe3ysibTaTe KOTOPOro 3aKOIMPOBAHHAS B T€HE UH- N1 onx-1
dopmanus 6yner nepenucana Ha M—PHK u TpancnupoBana Ha OIIK-1 | U 120mk-1
0eJIoK I/II[30HK—1
2) mpotecc, B pe3yibTaTe KOTOPOro 3aKOAMPOBAHHAS B I'€HE UH-
dbopmarus Oyaet nepenucana Ha M—PHK
3) npotiecc, B pe3ynbTaTe KOTOPOro 3aKOAUPOBAHHAS B JIpe U3 0rk-s
KJIETKH nHpopmManus Oyzer nepenrcana Ha M—PHK u tpancmupo- | OITK-4 | U160rik-s
BaHa Ha 0eJoK U90mk-4
4) mporiecc, B pe3ysbTaTe KOTOPOTo 3aKOIUPOBAaHHAS B XPOMOCO-
56 | Bo3HUKHOBEeHHME FTeHOMMKHU KAaK HAYYHOI TUCHUTIJIMHBI CTAJI0 U ot
BO3MOKHBIM IOCJIe: OIIK-1 | U20mk1
1) ycranonenus ctpykrypsl JJHK; U1B0mnk-1
2) co37jaHus KOHLIETIIIUH I'eHa;
3) nudpepeHmanuy peryIsTOPHBIX U CTPYKTYPHBIX Y4aCTKOB N3 omnx-4
IeHa; OIIK-4 | U160mnk-4
4) NOJTHOTO CEKBEHUPOBAHHS TEHOMA y PSIa OPraHM3MOB. U194
57 | CyuiecTBeHHOCTDh I'eHa Y MATOT€HHOT0 OPTraHu3Ma - KOJAupye- N 1onk-1
MBIl TEHOM TPOAYKT HEOOXO0MMM: OIK-1 | Y 1120r15c4

xxrin
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1) anis pa3MHOMKEHUSI KIETKU;

2) UTst TOACP KAHUS KU3HEICITETbHOCTH; W]B3ork-4
3) Ui MHBA3WH B TKAHU; OIIK-4 | U6om-4
4) 1 THAKTUBAITUU AHTUMUKPOOHOTO BEIIIECTBA. N]Ooni-4
58 | it moJryyeHHUsi MPOTOIJIACTOB U3 KJIETOK I'PHOOB HCIOJIb3Y- N1 omnk-1
ercs: OINK-1 W20mx-1
1) mu3zonmum ra
2) TpUIICUH N3 omnxk-4
3) «ynHTOYHBIN PEPMEHT OIIK-4 | U160ork-4
4) nericuH N90mx-4
59 | Jlnst momy4deHUs MPOTOIIACTOB U3 OAKTEPHUATBHBIX KIETOK HC-
MOJIb3YETCS: N1 onk-1
1) muzonum OIIK-1 | U20mk-1
2) «yJTUTOYHBIN hepMEHTY N 130mk-1
3) Tpuricux
4) naravH W B30mx
OIIK-4 | U160mnk-4
N190mk-4
60 | O0bequHEeHHEe reHOMOB KJIETOK Pa3HBIX BHIOB U POJIOB B0O3- W1 omx-1
MOKHO IIPH COMATHYECKOI THOpUAN3aIum: OIIK-1 | U120mk-1
1) TONBKO B MPUPOIHBIX YCIOBUSX; N30
2) TOJBKO B ICKYCCTBEHHBIX YCIIOBUSX; B o4
3) B IPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUSX OITK-4 | WJT60mx-
W190nk-4
61 | [IpeuMyIeCTBAMHU FeHHO-MHKEHEPHOT0 HHCY/JINHA SABJISIIOTCS S N1 onx-1
1) BbICOKAst aKTUBHOCTB; OIIK-1 | U201
2) MCHbIIIAs aJNIEPTeHHOCTb; MN13n0mues
3) MeHbIIIast TOKCHYHOCTH; N30mnk-4
4) Gospiast CTaOUILHOCTD. OIIK-4 | U160mnk-4
W190nk-4
62 | IpenmyLIecTBA MOJy4eHUs BUAOCTEUPHUYUECKHX IJIsT Ye0- N1 onx-1
BeKa 0eJIKOB MyTeM MUKPOOHOJIOTMYECKOr0 CHHTe3Aa: OIIK-1 W20mx-1
1) nmpocroTa 00opyaOBaHUS; AR
2) 5KOHOMHYHOCTB; N 3orxk-4
3) orcyTCTBHE EPHUIIUTHOTO CHIPBS; OIIK-4 | U16ork-4
4) CHATHE STHYECKHUX TIPOOIIEM. N1%rnk-4
63 | PazpaboTaHHasi TEXHOJIOTHS MOJIyYeHHUs] PEKOMOMHAHTHOTO OINK-1 W1 omx-1
IPUTPOMOITHHA OCHOBAHA HA IKCIPECCHH Ir'eHa: N120mk-1
1) B knmeTkax GaKkTepHii;
2) B KJIETKaX JPOXOKEH N130mnk-4
3) B KIIeTKax pacTeHHUIi; OIIK-4 | U160rKk-4
4) B KylbType *KUBOTHBIX KJIETOK. N O0nk-4
64 | Ilpu oreHKe KauecTBa TeHHO-MH)XEHEPHOTO UHCYIIMHA TpeOyeTcs U1 onk-1
YAEIATh OCOOCHHO 0OJIbIlIee BHUMAHUE TECTY Ha! OIIK-1 N120mnk-1
1) crepunbHOCTD; 12
2) TOKCHYHOCTb; N 30mk-4
3) alepreHHoCTh; OIIK-4 | U60mk-4

4) NTUpOreHHOCTb.

NO0nk-4
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65 | CurHajJbHasi TPAHCAYKIIUSI: N 1onk-1
1) nepenaua currana oT KJIECTOUYHON MEMOpPaHbBI HA TEHOM; OIIK-1 N120mnk-1
2) “HULHALKS OCJIKOBOIO CHHTE3a; N NRAme
3) MOCTrpaHCIAIMOHHBIE U3MEHECHHS O€IIKa; U130rmK-4
4) BbIIETICHUE TUTUYECKUX (DEPMECHTOB. OIIK-4 | U60mk-4
N9rmx-4
66 | Tpancdepasbl 0CyIECTBIISIIOT: Wlonka
1) karanu3 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN; OIK-1 N20mk-1
2) nepeHoc (PyHKIIMOHAIBHBIX TPYII Ha MOJICKYJTY BOJIBI; T
3) Karanu3 peakiuii MPUCOSTUHECHHUS 110 TBOWHBIM CBS3SIM; W B0rmk4
4) kaTaM3 peakuii mepeHoca PyHKIMOHAIBHBIX TPYIIT HA CYyO- OTK-4 | UM60mxcs
crpat. U194
67 | MueHbI0 1151 GU3HYECKUX M XUMHUYECKHX MYTareHoB B U1 omka
KJIeTKe 0M000beKTOB SIBJISIIOTCS: OIIK-1 | U120mk-1
1) AHK; U/130nk-1
2) IHK-mmonmmmepasa;
3) PHK-nonumepasa; U 30mk-4
4) pubocoma; OIIK-4 | M/l6orik-4
W190mk-4
68 | [NousiTHe «JIMIKHE KOHULD MPUMEHHUTEIbHO K TeHeTHYECKOM N1 onx-1
MHKEHEPUH 0TPasKaeT: OIK-1 | M20mkcs
1) xoMIIIEMEHTapHOCTh HYKJICOTUHBIX IOCIIE10BATEILHOCTEM; L
2) B3aUMO/ICHCTBHE HYKIEMHOBBIX KUCIIOT U THCTOHOB;
3) pearupoBanue apyr ¢ apyrom SH-rpymm ¢ o6pazoBanuem 1u- N/ 3on-4
CyNb(OUIHBIX CBS3EH; OINK-4 | W6ork-4
4) ruipooOHOE B3aMMOICHCTBHE JIUITHIOB. NO0rik-4
69 | ®epmeHT JIMTa3a NCMOJIL3YeTCSl B TeHETHYECKOi NHIKeHEePHH
MOCKOJILKY: N1 onk-1
1) ckpemsieT BEKTOp ¢ 000IOUKON KIETKH XO3IHHA; OIIK-1 | M120nk-1
2) KaTaTu3upyeT BKIOYCHNE BEKTOPA B XPOMOCOMY KJIETOK XO- ]Bork-1
35IMHA;
3) KaTanu3uPyeT KOBAJICHTHOE CBS3BIBAHUE YTIICBOTHO-
docdopnoii nenu JJHK rena ¢ IHK BekTopa;
4) kaTtanu3upyeT 3aMbIKaHUE MENTUIHBIX MOCTUKOB B MENTH]IO- N/ 3ork-4
TJIMKaHe KJIETOUYHOW CTEHKHU. OIIK-4 | M/6orik-4
W190nk-4
70 | BHOTEXHOJIOTY «TeH-MapKep» Heo0X0UM: W omga
a) JUIsl TIOBBIIICHUSI aKTUBHOCTH PEKOMOMHAHTA; OMK-1 | W20mka
0) 11 00pa3oBaHUS KOMIIETEHTHBIX KJIETOK X035 MHa; 300k
B) 17151 MOIU(UKAIIMKA MECTa B3aUMOJICHCTBUS PECTPUKTA3 C CyO-
CTpPaToM;
T) A5 0TOOpa PeKOMOMHAHTOB. U3 orik-4
OIIK-4 | U60r1k-4

W90k -4
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71 | BeKkTOp HA OCHOBE IJIa3MH/IbI NPEINOUYTHTEIbHEH BEeKTOpa HA W1 onx-1
ocHoge (arosoii JIHK 6aaronaps: OIIK-1 | U120mk-1
1) 6onpIOMY pazmepy; W 130mk-1
2) MEHbIIIeH TOKCUYHOCTH;
3) GoIbIIEli YACTOTHI BKIIOYEHHS; N304
4) OTCYTCTBHS JIU3UCA KIICTKH XO3S1HA. OIIK-4 | N160mk-4
N1%0rmik-4
72 | IlpenMyIIecTBO PACTHTEIBHOTO CHIPbS, MOJIYy4aeMOr0 NMpPH
BbIPAIMBAHHH KYJILTYP KIETOK Nepell ChIpheM, MOTyaeMbIM | oo o gﬁ;gﬁii
U3 IVIAHTANMOHHBIX HJIH IMKOPACTYIIUX PACTEHMIi:
1) GonbIIask KOHLEHTPALHUS LEIEBOr0O IPOLYKTa,; N/130mc1
2) MEHbIIIasi CTOUMOCTb;
3) CTaHAApPTHOCTb;
4) Gosiee MPOCTOE U3BJICUCHHE 1IEJICBOTO MPOIYKTA. U130k
OIIK-4 | U160rmk-4
N9rk-4
73 | AyKCHHBI — TEPMHH, 0] KOTOPHIM 00beTHHSIOTCS crenudu-
YecKHe CTHMYJISTOPbI POCTa: N1 onk-1
1) pacTuTENbHBIX TKAHEH OIIK-1 | U120mk-1
2) aKTHHOMHIIETOB; N/130mk-1
3) )KUBOTHBIX TKaHEH;
4) syGaKTepuii. OTIK-4 N3 orx-4
N60mk-4
74 | Lleab ceKBEeHHPOBAHHS TEHOMA — YCTAHOBJICHUE: YT ok
1) pazmepoB renoma OIK-1 | U Qo1
2) MOCJIE0BATEIILHOCTH HYKJICOTH IOB B0
3) conepxkanust A-T 1) coorHomenus A-T/I'L] map HyKJI€OTHIOB
4) uzmeHeHus Metabonu3Ma
N130mk-4
OIIK-4 | U60rk-4
N19rnk-4
75 | BHOTeXHOJIOTHSA — ITO... Wl
1) uzyuenue OMOIOrMYECKON AKTUBHOCTH JIEKAPCTBEHHOT'O pacTH- OMK-1 | 1 Hzggi-i
TEJTBHOTO CBHIPBS } B0
2) UCTIONIb30BaHME KYJIbTYpP KJIETOK, OaKTepHii, ’KUBOTHBIX, pac-
TeHH, 00ecTeunBaOIUX CUHTE3 CHEIM(PUUECKIX BEILECTB
3) pa3paboTKa HOBBIX JIEKQPCTBEHHBIX ()OPM TpEmapaToB C I0-
MOIIIBIO KUBBIX CUCTEM } B0k
4) n3ydeHue 3aBUCUMOCTH «CTPYKTypa-3Qp¢GeKT» B IeHCTBUU Jie- OIK-4 | U60omxs
KapCTBEHHBIX CPEICTB W%mk4
1) CHHTE3 HOBBIX JICKQPCTBEHHBIX NIPEMapaTOB U U3yUCHHUE X
CBONCTB
76 | IocJie10BaTEILHOCTD CTAHIT OMOTEXHOJIOIMYECKOT0 MPoLec-
ca: I/UIIOHK—l
1) 06paGoTKa LeIeBoro npoaykTa, oopaborka coipss, pepmenra- | OHK-1 | M20mk-1
s u 6uoTpancdopmanms N]130mk-1
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2) buotpanchopmaryst, pepMeHTanus1, 00paboTKa ChIphs U Lieje-

BOTO MPOJAYKTa U Bork-4
3) ucxoanas 00paboTKa chipbs, hepMeHTanus, bnorpanchopma- OIIK-4 | U160k
s, KOHeYHasi 00paboTKa 11eJIeBOro MPOaAyKTa U90mk-4
77 | B OMOTEXHOJIOTHH TOHSITHIO «0M000HEKT» COOTBETCTBYET CJie-
Ayouiee onpeaeaeHme: N1 omnk-1
1) opranusm, Ha KOTOPOM UCHBITHIBAIOT HOBbIE BAB OIIK-1 | U20mxk-1
2) OpraHU3MBbI, BBI3BIBAIOIINE MUKPOOHYIO KOHTAMHHAIIUIO TEX- N130mk-1
HOJIOTUYECKOT0 000PYA0BaHUS
3) hepMeHT, UCTIONB3YEMBIi IS TCHHO-UHXCHEPHBIX MPOIIECCOB
4) opranusm, npoayuupytomuii BAB 1) pepMeHT, ncnonb3yemsiii
B JIEYEOHBIX LIEISAX /B304
OIIK-4 | U60rK-4
W1%0rmk-4
78 | OTIMYUTEIbHbIE 0COOEHHOCTH MPOKAPHOTHYECKOIH KIETKH: N 1onk-1
1) mansliii pazmep OIIK-1 N20mk-1
2) HaJM4He spa MR wee
3) HanmM4re CyOKIIETOYHBIX OpTaHeT U1B0mnk-4
4) MHOTOCITIOMHAsI KJIETOUHAsl CTCHKA OIIK-4 | U60mk-4
U19rmk-4
79 | IlpokapuoTHI — 37O ... N 1omk-1
1) xpynHbI€ 110 pa3Mepy MHOTOKJIETOUHBIE CTPYKTYpPBI, HE CO- OIIK-1 N20mk-1
JIepKale opraHest A
2) HeOombInue KIeTKU ¢ nuTorutazmarnieckoil JIHK, xapakrepu-
3YIOIIUECS OTCYTCTBUEM OpPraHesll W3 0rmx-4
3) HeOOoIbIIIHE KIIETKH, OKPY>KEHHBIC pUTUIHON KiieTouHOoU cTeH- | OIIK-4 | U160mk-4
KOM, XapaKTEPU3YIOIINECS OTCYTCTBUEM OPraHelll U HATMYUEM N 19%mk-4
JHK B nuromnazme
I'ennast uHKeHepus — 3TO ...: N1 onx-1
OIIK-1 | U120mxk-1
1) meTo/1, OCHOBaHHBIM HA BBIJICIICHUH U KYJIbTUBUPOBAHUH TKa- N30mx-1
HEl U KJIETOK BBICIIMX OPTaHU3MOB
2) n3menenue nepsudHoi crpykTypbl JIHK B koHKpeTHOM yuacT- | oprgc-4 | HA30mk4
80 | ke, 4TO, B KOHEYHOM CYETe, MPUBOJUT K U3SMEHEHHUIO ()eHOTHUTIA N 16ani.4
O1OJOrN4YecKoro 00bEKTa, UCIOIb3YEMOI0 B OMOTEXHOJIOTHYE-
CKHX Ipolieccax N30mk-4
3) MeToJ1 co3aHus PeKOMOWHAHTHBIX Wik THOpuaHbIX JTHK OIIK-4 | U60mk-4
W190nk-4
81 | Ilma3zmuaa — 370 ...:
1) ompeneneHHbBIN ITaMM KUIIEYHOH MATOUKH, UCTIONB3YEMBbIN W1 omx-1
JIUIS OMOTEXHOJIOTMYECKUX IIeNeH OIIK-1 | U120mnk-1
2) xonblieoopasnas monekyny JIHK - BHEXpOMOCOMHBIN 71€MEHT N ]130mnk-1
reHeTUYeCcKoi nHpopmanuu
3) yuactok nenu PHK, Hecymuii nnpopmaiinio o cTpykType reHa /B304
') BUPYC, PA3MHOKAIOIIUICS B [IUTOILIA3ME MUKPOOHOHN KIICTKH OIK-4 gﬁgom""
OTIK-4

4)THK B knetku 6akrepuii
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82 | OT6op TpancGOPMHUPOBAHHBIX KJIETOK, COEP/KAMMMNX PEKOM- U omict
onnantHyo JHK (rudpugnyro miasmMuay) npoBoasT: OIIK-1 | U20mk1
1) recTupoBaHuEeM Ha Pe3UCTEHTHOCTb K PA3JIMYHON TemIeparype WJ1B30mk-1
2) TECTUPOBAHUEM HA PE3UCTEHTHOCTDH K ONPE/ICICHHBIM aHTH-
OnoTHUKaM
3) 0 CIOCOOHOCTH OKPAIIMBATHCA FeMATOKCHIMHOM U/30rk-4
4) mo MopdoJOTUUECKUM MPHU3HAKAM JT) TI0 CKOPOCTH POCTa U OIIK-4 | U60nk-4
Pa3MHOXKEHHUS N90rmk-4
83 | OTnunTeIbHbIE 0COOEHHOCTH IYKAPHOTHYECKOH KJIETKH: N1omk1
1) GosbIoN pazmep OIK-1 | NT20mk1
2) OTCYTCTBHE siApa 101 (PN
3) purugHast KJIeTOYHask CTEHKa N B3onk-4
4) OTCYTCTBHE CyOKIETOUHBIX OPTaHelI OIIK-4 | Ul60nk-4
W190nk-4
84 | DykapuoThI — 37O ... U1onk-1
1) kpymnHBIE 110 pa3Mepy MHOTOKJIETOYHBIE CTPYKTYPBI, COJEpKa- OIIK-1 | U20mk-1
e opraseuisl 1 xpomocoMuyro JTHK N T30mk-1
2) HeOombIuue KieTku ¢ xpomocoMmHoit JIHK, xapakrepuzyromu-
€csl OTCYTCTBHEM OpTaHEeII
3) HeOoIbIIINEe KIETKU, OKPY>KEHHBIE PUTUIHON KIETOYHOU CTEH- W/ B3oric4
KOH, XapaKTEPU3YIOIIUECS OTCYTCTBUEM OPraHeiul U HATNYUEM OIK-4 | W/16onk-4
xpomocomuoit JIHK W/ Oorii-4
4) neborpIIMe KIETKH, OKPYXEHHbIE MeMOpaHoii u3 gocdomu-
85 | Saccharomyces cerevisiae —
1) npokapuortuueckuii ananor E.coli, sBnstomuiicss MOAEIbIO AT WA lomxcs
M3YYEHHUS KJIETOK YeJIOoBeKa OIK-1 | M20mk-1
2) sykapuotndeckuii ananor E.coli, sBisromuiicss MoJenbo JUis W/30rk-1
M3YYEHHUS KJIETOK YeJIOoBeKa
U 3ormk-4
OIIK-4 | U160rk-4
U 9rik-4
86 | Myrauum — 3710 ...:
1) MeTo/1, OCHOBaHHBII Ha BBIJICJICHUH U KYyJIbTHBHPOBAHNY TKa-
HEll M KJIETOK BBICIINX MHOTOKIETOUHBIX OPraHH3MOB U o1
2) usmeHeHue nepBuuHoi cTpykTypel JJHK B KOHKpeTHOM e€ | OIIK-1 | U T2 omk.-1
y4acTKe, 4YTO, B KOHEYHOM cYeTe, NPUBOJUT K H3MEHEHHUIO UBomk-1
deHoTuna  OMOJOTMYECKOTO  OOBEKTa, HCIOJIb3YyeMOro B
OMOTEXHOJIOTMYECKHX Mpolieccax
3) MeToJT co3/1aHns PeKOMOWHAHTHBIX Wi THOpHIHBIX JTHK
N1 30mk-4
OIIK-4 | U60rmk-4

W90k -4




Crpanuna 33 u3 47

87 | KiierouHasi MH:KeHepPHsI — ITO ...: N1 onk-1
1) meTon, oCHOBaHHBIN Ha BBIJEICHUH U KyJIbTUBUPOBAHUU TKa- OIIK-1 | U120mk-1
HEH Y KJIETOK BBICIIUX MHOTOKJIETOYHBIX OPTaHU3MOB N30mnk-1
2) u3meHenue nepuyHou cTpykTyphl JJHK B KOHKpeTHOM ee
y4acTKe, 4TO, B KOHEYHOM CYeTe, IPUBOJIUT K H3MEHEHUIO (heHO-
THTAa OUOJIOTHYECKOTO 00BEKTA, UCIIOIB3YEMOT0 B OMOTEXHOJIO- W13 0rmx-4
THYECKUX MpolLeccax OIIK-4 | U160rmk-4
3) MeTo co3MaHus PeKOMOMHAHTHBIX WK ruopuanabix JJHK WJ190rx-4
88 | Ilpomecc H3roTOBJIEHHN reHHO-HHKEHEPHBIX MPENnapaToB
BKJIIOYAET:
1) xonupoBaHue reHa yenoBeKa, OTBETCTBEHHOT'O 32 CUHTE3 HEO0O- UA o
OIIK-1 | U120mk-1
XOJIUMOTO MPOJTYKTA V30111
2) Moar(UKAINIO TEHETHYECKOTO anmnapara 00JIbHOTO JIJIsl yBEIIH-
YeHHsI OMOCHHTE3a HEOOXOIUMBIX TIPOTYKTOB
3) BHeIpeHne MUKpOOHOM KieTKu ¢ pekomOuHaHnTHOU /[JHK B
OpTraHM3M YeJIOBEKa
4) KynbTUBHUPOBAHUE U BBIACICHUE MUKPOOHBIX KJIETOK C PEKOM- U3 orik-4
ounantHeiMu JTHK OIIK-4 | Ul60nk-4
1) BHEJPECHHUE YEJIOBEUYECKOTO T'eHA B IasMuny MHUKPOOHOM KJIET- N19rnk-4
KH
89 | TpedoBanus k BekTopam JHK:
1) orcyTcTBHE caiiTa peCTPUKIIUH, B KOTOPBII OCYIIIECTBICHA W o
BCTABKA OIK-1 | W20
2) GoJbIIol pa3zmep U
J3omk-1
3) BupocTIenu(pUIHOCTD
4) Hanuuue CeNeKTUBHBIX TeHETUYECKUX MAPKEPOB ISl UICHTHU-
(GUKaUU PEIUNTMEHTHBIX KICTOK, HECYIINX PEKOMOWHAHTHYIO
JTHK N3 0mk-4
OIIK-4 | U60rk-4
N19rnk-4
90 | CriocoObI BBeIeHHsI KJIOHHPOBAHHBIX T€HOB B COMATHYECKHE N1 onx-1
KJIETKH: OIIK-1 | U120mnk-1
1) MUKPOUHBEKITUU N 130mk-1
2) C TIOMOIIBI0 XUMUYECKHUX PEareHTOB, U3MEHSIONINX IMPOHUIIA-
€MOCTh MEMOpaH U Bork-4
3) ¢ TOMOIIIBIO JIUTIOCOM, «TCHEH» IPUTPOITUTOB OIK-4 | U60mi.4
4) skcTpakopHopaibHON 00paboTKOM XpOMOCOM OakTepraIbHON U 90rik-4
KIICTKH
91 | IpenmyiIecTBa OMOTEXHOJIOTHYECKOT0 MPOU3BOICTBA Opra-
HUYEeCKHX NMPOAYKTOB Iepea XUMHYEeCKUMH METOJaMH CHHTe- Wlomnk1
3a: OIIK-1 | U120mk-1
1) cuHTe3 11ETIEeBOT0 MPOIYKTa B BUJIE CIOKHONU CMECH N]Borik-1
2) HeCTIeIM(PHUIHOCTh
3) HE3HAYUTENBHBIN BBIXOJ IIETIEBOTO MPOIYKTA 3ok
4) BO3MOXXHOCTH MOJTYYEHHS YUCTHIX H30MEPOB OIK-4 | U604

NU90rik-4
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92 | lIpupoaHbIe CLIBOPOTKH BHOCSAT B MUTATEIbHbIE CPEIbI C IIe-
JBIO: N 1omk-1
1) nonnep>kaHusi OCMOTUYECKOTO JABJICHUS B KIETKE OIIK-1 | U120mk-1
2) IpeIOXpaHEHUS KIIETOK OT MOBPEKICHUS N 30mk-1
3) ycuneHust JHEPreTUYECKUX MPOIIECCOB B KICTKE
N30mk-4
O Wt6onks
N1%0rmik-4
93 | llesab cTepUIM3aNHN TEXHOJIOTHYECKOT0 BO3AyXAa: W omcs
1) pa3pyuienue GaKTepUANbHBIX CIIOP OTK-1 | U2
2) crabuiIn3anys KaueCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa U 3OHK'1
3) obecrieyeHre AbIXaHUsI MUKPOOPTaHU3MOB-O0M000OBEKTOB Aorc
N30mk-4
OIIK-4 | U160rmik-4
W190nk-4
94 | lo xapakTepy KyJbTHBHPOBAHUSI MPOAYIIeHTA ONOCHHTETH- N1 onk-1
YeCKHMi mpouecc noapasaeyasiorT Ha: OIIK-1 | U20mnk-1
1) nepuoAMYECKHiA, TTOTYIIEPUOTUICCKUH, HEPEPBIBHBIN, OThEM- N30mk-1
HO-JIOJIMBHOH
2) IOBEpXHOCTHBIN U TTTyOUHHBIN U30mk-4
OIIK-4 | U160rmik-4
W190rmk-4
95 | Ha ckopocTh pa3MHOKeHUsI MHKPOOPTaHM3MOB-0H000HEeKTOB WL
B 0oJIbIIIeH CTeneHH BJIUsIET: ASCULS!
1) Temneparypa KyJIbTypajlbHOM Cpeibl OIK-1 | U20nk-1
U/ Bonk-1
2) CTETICHb adpAIAU CPEJIbI
3) KOHIIEHTpAIUs TUMUTUPYIOIIETo cyOcTpaTa
4) pH cpenpt
W130mnk-4
OIIK-4 | U160rmk-4
W190nk-4
96 | BropuuHble MeTa00JIUTHI CHHTE3HPYIOTCH (B 00JIbIIIEM KOJIH- U o1
yecTBe): OIK-1 | U 20mk1
1) B nar-dase; U30mxk-1
2) B haze yCKOPEHHOTO POCTa; TiE
3) B norapupmMuyeckoii dase; OIK-4 | 111 6OHK'4
4) B baze 3aMeUIEHHOTO POCTA; un Q?Ef"j’
97 | Ilepmoanyeckoe 106aBJjIeHHe CyOCTPaTa NPHBOINT: N 1omnk-1
1) x yanuHenuro nar-gasbl OIIK-1 | U120mnk-1
2) K yIUTMHEHHIO a3kl OTMUPAHUS N 130mk-1
3) K YKOpOUeHHIO (a3bl OTMUPAHUS N30mk-4
4) K yITUHEHUIO YKCTIOHEHITUATBHOHN (ha3bl OIIK-4 | U160mk-4
N9k
98 | Leab cTepuiin3anum NUTATEIbHBIX CPe/I: W1 omk-1
1) pa3pyuienue GakTepUaNbHbBIX CIOP OIK-1 N20mk-1

TITID
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2) cTabmH3alys KaueCTBEHHOr0 ¥ KOJIMYECTBEHHOI'O COCTaBa W13 0rx-4
3) obecrieueHne TbIXaHHUsI MUKPOOPTaHU3MOB-0MO00BEKTOB OIIK-4 N 60mk-4
99 | Cnoco0bl cTepuan3anu GUIbTPOB, IPUMEHAEMbBIX s N lonk-1
OYHCTKH T€XHOJOrHYeCKOro BO3IyXa: OIK-1 | U120mk-1
1) narpeBanue N300
2) 00paboTKa TOpsSTYUM TTapOM N3 0mk-4
3) paguaus B MaJbIX J03aX OIIK-4 | U160rmk-4
N9rmx-4
100 | IMuTaTenbHBIE CPebl CTEPHIUZYIOT: Ul onka
1) HachIIEHHBIM TAPOM OIK-1 | U 20mk-1
2) obydeHreM UBomk-1
3) pamuarueit B MaibIxX 103aX
4) 00pabOTKON aHTUCENITUKAMH OIK-4 EIBOHK'A'
- H6oric-4
N19rk-4
5.3.2.2. Bonipochl 1Jis1 YCTHOIO OIpoca
Ne Conep:xanue Kommne- NAK
TEeHIUsl
U Tonk-1
OIlK-1 N20mk-1
1 | TpeGoBaHus K MUTATEILHOMN Cpelie /B0
W/130mnk-4
OIIK-4 N160r1K-4
N/190mk-4
U Tonk-1
OIlK-1 N20mk-1
2 MonekynspHas OHOJIOTHST KaKk OCHOBa N1 30mk-1
TEHHOW MHXKEHEPUU W3 0rmx-4
OIlK-4 N160rm1k-4
N]19rnk-4
W1onk1
OIlK-1 N20mK-1
3 0Ocob I/IIL30HK—1
COOEHHOCTH TPAHCKPUIIIUHU Y DYKAPUOT
N130mk-4
OIlK-4 N160rmk-4
N19rk-4
W1onk1
OIlK-1 N20mK-1
4 HUcnonn3oBanne  METOAOB In Vitro B N 130mnk-1
CEIbCKOXO03SMCTBEHHOW OMOTEXHOIOTHH. W3 0rmx-4
OIlK-4 N 160rm1k-4
N19nk-4
N 1onk-1
OIlK-1 N20mK-1
5 Jloka3aTeabCTBO TOTHUIIOTCHTHOCTH OT- N 130mnk-1
JIENbHBIX N30JIMPOBAHHBIX KJIETOK. N3 0rmk-4
OIlK-4 N 160rm1k-4
N19rmk-4
6 | TpeOoBanus, mpeabsiBIsieMble  OpHU OIIK-1 N1 omnk-1
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MPOBEICHUH paboT in Vitro.

N 20nk1
U]Bonk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W90k -4

TpeboBanuss k 000pyIOBaHHIO J1abopa-
TOPHI 110 OMOTEXHOJIOTHH PaCTEHHH

OIIK-1

N 1omnk-1
N120mk-1
N130rmk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W190rmik-4

"Crapast 1 HOBas1" OMOTEXHOJIOTHS.

OIIK-1

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

OIIK-4

N30rmk-4
N/160rk-4
M190r1k-4

buorexnonorus u obnactu ee mpuUMeHe-
HUSL

OIIK-1

N1 omk-1
N20mk-1
N130mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
M190r1k-4

10

CenbCKOXO03IUCTBEHHAA OMOTEXHOJIOTH

OIIK-1

N1 omk-1
N20mk-1
N130rk-1

OIIK-4

WN30rmk-4
WU/160rk-4
W190rk-4

11

KynpTypa KIIETOUHBIX CyCIIEH3UM.

OIIK-1

U 1ormk-1
N120mk-1
N130omnk-1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

12

@OUTOrOPMOHBI B TEXHOJIOTUH 1n Vitro.

OIlK-1

U 1omk-1
N120mk-1
N A30mk-1

OIIK-4

W130mnk-4
N 160rk-4
W90k -4

13

TOTUIIOTEHTHOCTh PACTUTEIBHOU KIETKH
KaK OCHOBAa MeTOJa KyJIbTUBHPOBAHUS in
vitro.

OIlK-1

N 1omk-1
N120mk-1
N130rk-1

OIIK-4

N/130mk-4
NT60r1k-4
W90k -4

14

Pereneparius pacTeHuii B TEXHOJIOTHHU N
vitro

OIlK-1

N 1omk-1
N120rk-1
N30rk-1

OI1K-4

N304
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U]16011K-4
N190rk-4

15

Opranuzaiys paboT MO BBIPAIIUBAHUIO
pacTeHu in vitro.

OIIK-1

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

OIIK-4

N30rmk-4
W /160mk-4
N90rk-4

16

MeToapl CTEpUIIN3AIMN [TPU TPOBEACHHH
pabor in vitro

OIIK-1

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

OIIK-4

W/130mnk-4
N 160r1k-4
W90k -4

17

Oco0OeHHOCTH pereHepanu PacTeHUi B
KyJIBTYype in Vitro.

OIlK-1

N 1omnk-1
1201
N 130mk-1

OIIK-4

N 3ork-4
N 160rmk-4
N9ork-4

18

Coznanne pexkomOunantHeix JIHK wu
"OuOIMOTEK" TEHOB.

OIlK-1

U 1omk-1
N120mxk-1
M/130mk-1

OIIK-4

N 3ork-4
N 160rmk-4
N9orik-4

19

Mertoapl in Vitro JJis 03J0pOBJIEHUS pac-
TEHUI.

OIlK-1

U 1omk-1
N120mxk-1
M/130mk-1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

20

CO3I[aHI/IC TPAHCTI'CHHBIX paCTeHHﬁ.

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

N30rmk-4
W160mk-4
N190mk-4

21

[TpoGneMbI UCTIONB30BAHUS TPAHCTEHHBIX
pacTeHui.

OIIK-1

U 1ormk-1
N120rk-1
N1 30omnk-1

OIIK-4

N30rmk-4
N 60rxk-4
N190mk-4

22

BekTopsl B TeHHOW HHKEHEPUU

OIIK-1

U 1omk-1
N120mk-1
N1B0omnk1

OIIK-4

N B3ork-4
N 60114
N 90r1k-4

23

MexaHu3m 00paTHOM TPaHCKPUIILIUN

OI1K-1

W1 omk-1
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N 20nk1
U]Bonk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W90k -4

24

Tpancdopmanust y pacTreHuit

OIIK-1

N 1omnk-1
N120mk-1
N130rmk-1

OIIK-4

N3 orxk-4
WU/160rk-4
W190rmik-4

25

DKcIpeccHs TEHOB.

OIIK-1

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

OIIK-4

N30rmk-4
N/160rk-4
M190r1k-4

26

Brigenenue u KJIOHUPOBAHUC I'CHOB.

OIIK-1

N1 omk-1
N20mk-1
N130mk-1

OIIK-4

WN30rmk-4
WU/160rk-4
M190r1k-4

27

Perenepanus pacTeHUI U3 MEPUCTEM.

OIIK-1

N1 omk-1
N20mk-1
N130rk-1

OIIK-4

WN30rmk-4
WU/160rk-4
W190rk-4

28

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

OIIK-1

U 1ormk-1
N120mk-1
N130omnk-1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

29

OcCHOBHBIE ATambl TEXHOJIOTUHU O37I0POB-
JIEHHOTO KapTodens

OIlK-1

U 1omk-1
N120mk-1
N A30mk-1

OIIK-4

W130mnk-4
N 160rk-4
W90k -4

30

CocTaB OCHOBHBIX IIUTATCIbHBIX cpea.

OIlK-1

N 1omk-1
N120mk-1
N130rk-1

OIIK-4

N/130mk-4
NT60r1k-4
W90k -4

31

VYcKopeHHOe pa3sMHOKEHHE 037J0pPOBIICH-
HOTO KapTodes.

OIlK-1

N 1omk-1
N120rk-1
N30rk-1

OI1K-4

N304
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U601k
U1%0nk-4

32

«3elieHag» OUOTEHOJIOT UL

OIIK-1

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

OIIK-4

N30rmk-4
U 160r1k-4
NU190mk-4

33

[TpuroroBiieHre MaTOYHBIX PACTBOPOB IO
Mypacure-Ckyry.

OIIK-1

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

OIIK-4

N3 orxk-4
WU/160rk-4
W90k -4

34

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

OIlK-1

N 1omnk-1
1201
N 130mk-1

OIIK-4

N B3omk-4
N T60r1Kk-4
W/190mk-4

35

TexHuKka BHIYICHEHHS BEPXYIICUHOU Me-
puUCTeMbI KapToders.

OIlK-1

U 1omk-1
N120mxk-1
M/130mk-1

OIIK-4

N 3ork-4
N 160rmk-4
N9orik-4

36

MUKpOYEepeHKOBaHUE PACTCHUH KapTo-
dbens.

OIlK-1

U 1omk-1
N20mxk-1
M/130mk-1

OIIK-4

N Borxk-4
N 160r1k-4
W90k -4

37

CxeMbl TPOU3BOJCTBA 03/I0POBIEHHOTO
KapTodes.

OIIK-1

U 1ormk-1
N120mk-1
N130mk-1

OIIK-4

N30rmk-4
N 60114
M190rk-4

38

Crepunnzanus npu nIpoBeeHUH padboT in
vitro.

OIIK-1

U 1ormk-1
N120rk-1
N1 30omnk-1

OIIK-4

N30rmk-4
W/60ork-4
N190mk-4

39

Oc0OEHHOCTH MPUTOTOBIICHUS TTUTATENTh-
HBIX CpeZl.

OIIK-1

U 1omk-1
N120mk-1
N1B0omnk1

OIIK-4

N B3ork-4
N 60114
N 90r1k-4

40

MUKpOYEepEHKOBAaHNE Y PACTEHUN

OI1K-1

W1 omk-1
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N 2011
W13 0nk-1

OIIK-4

W13 0rk-4
N 160rk-4
NU190rk-4

5.3.2.3. 3agaum 11 NPOBEPKH YMEHU U HABBIKOB (HE MPEIyCMOTPEHBI. )

5.3.2.4. Ilepeuenn Tem pedepaToB, KOHTPOJIbHBIX, pacueTHO-TpaduyecKkux pador

(He mpexycMoTpeHbI)

5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-Tpagu4ecKoii) padoThl

(He mpeaycMoTpeHbI).

5.4. Cucrema olleHUBAHUSA JOCTHKEHHS KOMIIETEHIM I

5.4.1. OueHka 10CTHKEHHS KOMIIETEHIMI B X0/1e MPOMEKYTOUYHOI aTTecTAlNU

OIIK-1 - cnioco0eH pemiaTh THUNOBBIE 33/J1a4M NPO(ecCHOHAILHONI 1esiTeIbHOCTH HA OcC-
HOBE 3HAHMI OCHOBHBIX 32aKOHOB MAaTeMATHYeCKHMX, €CTECTBEHHOHAYYHBIX M 00Ilue-
npogecCHOHANBHBIX JUCHMIJIMH ¢  NpPUMeHeHHeM  HH(OPMANMOHHO-KOMMYHHKA-
IUOHHBIX TEXHOJIOTHIA.

WNunukartopsl noctmxenus kommnerenuuu OITK-1

Kon

Coneprkanue

Howmepa Bonpocos
K 3a4€eTy

HI[ 1 OIIK-1

3HAaeT OCHOBHBIC 3aKOHBI MaTeMaTHYCCKNX, €CTCCTBC-
HOHAY4YHBIX U O6IlIerO(1)eCCI/IOHaJ'IBHBIX AUCHUILINH,
H€06XOI[I/IMI)IX JJI1 pCHICHUA TUIIOBBIX 3a/1a4 B o0a-
CTH aIr'POHOMHU

1-20

N 20mk-1

YMeeT ucnoab3yeT 3HaHUsI OCHOBHBIX 3aKOHOB MaTe-
MaTUYECKUX W €CTECTBEHHBIX HAyK IS pEelIeHUs
CTaHJAPTHBIX 3a/1a4 MNPOo(eCCUOHATBHON esATeIbHO-
CTH

1-20

N/ Bonk-1

Pemaer tunoBele 3a1aun nmpodecCuOHANBHON JIesATeNb-
HOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX M €CTECTBEHHBIX HayK C NMPUMEHEHHEM HH-
(dopMalOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

1-20

OIIK-4 — cnnocoGeH peajiM30BbIBATH COBPEMEHHbIE TEXHOJIOTHH U 000CHOBBIBATH
HX PUMEHEHHE B NPO(deCcCHOHAIBHOM 1eATe1bHOCTH

WNunukaropsr noctmkenus kommnerenimn OIMK-4

3HAaeT COBPEMEHHbIE TEXHOJOTHMH B MPO(EeCcCHOHATb-
HOM J1eATEIbHOCTH, 3HAET TEXHOJIOTUHU BO3/EIIbIBAHUS

W13 0mk-4 N 1-20
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp B OTKPBITOM M 3a-
KPBITOM I'PYHTE
TII6 YMeer 0OOCHOBBIBaTH NPUMEHEHHE COBPEMEHHBIX 1-20
Ofik-4 TEXHOJIOTUH B MPO(eCCHOHAIbHON AESTEIbHOCTH
Peanu3syer coBpeMeHHbIE TEXHOJIOTUH B MpodeccHo-
NJ190r1k-4 @ 1-20
HaJIbHOM JEATEIbHOCTU
5.4.2. OneHKka 10CTHXKEHUSI KOMIIETEHIHIT B X0/1e TEKYIIero KOHTPOJIS
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OIIK-1 - cnioco0en pemiaTs THNOBBIEC 3aJa4H NPO¢ecCHOHANBHON /1esiTeJIbHOCTH Ha OcC-
HOBE 3HAHUI OCHOBHBIX 3aKOHOB MATEMATHYECKHX, €CTECTBEHHOHAYYHBIX M 0O0ILe-
npogecCHOHANBHBIX AUCHMIVIMH ¢ NPHMEHeHHeM MH(OPMAIHOHHO-KOMMYHMKALM-
OHHBIX TEXHOJIOTHId.

WNunukatops! noctmxenus kommnerenunu OITK-1

Kon

Coneprkanue

Howmepa Bonpocos
K 3a4€eTy

W1onk-1

3HaeT OCHOBHEIC 3aKOHBI MaTEMAaTHYCCKUX, €CTCCTBC-
HOHAY4YHbIX U O6H.ICHpO(1)€CCI/IOHaJ'IBHHX JUCHUIIINH,
H€O6XOI[I/IMBIX JJId pCHICHUA TUIIOBBLIX 3a/a4 B o0J1a-
CTH aIr'POHOMHU

1-40

N20nk1

VYmeer HCIIOJIB3YCT 3HAHHA OCHOBHBIX 3daKOHOB MATcC-
MAaTHYCCKHUX H CCTCCTBCHHBIX HayK JId PCIICHHA
CTaHAApTHBIX 3a1a4 HpO(beCCHOHaHBHOﬁ ACATCIIBHO-
CTH

1-40

N/ Bonk-1

Pemraer tumnoseie 3aJa4u HpO(l)eCCI/IOHaJIBHOfl JACATCIIb-
HOCTH Ha OCHOBE 3HAHHH OCHOBHEIX 3aKOHOB MaTeMa-
TUYCCKUX U CCTCCTBCHHLIX HAYK C IIPUMCHCHUCM HH-

(bopMaIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI

1-40

OIIK-4 — cnnocoGeH peajn30BbIBATH COBPEeMEHHbIE TEXHOJIOTMU U 000CHOBBIBATH UX NIPUMe-
HeHHe B NPodeccuoHATbHOM 1eITeIbHOCTH

Nunukatoper noctmwkenus kommnerenimn OITK-4

3HaeT COBPEMEHHBIE TEXHOJIOTUU B TpOdeccHoHalb-
HOHM JeATENIbHOCTH, 3HAECT TEXHOJIOTHH BO3/ICJIBIBAHUS

W13 0mx-4 . 1-40
CeNIbCKOXO03AHCTBEHHBIX KYJIbTYp B OTKPBITOM M 3a-
KPBITOM I'PyHTE

W 6omcas Vmeer 065)CHOBI)IBaTI) MPHMCHCHHE  COBPEMCHHBIX 1-40
TEXHOJIOTHH B IPO(heCCHOHANBHOM AeATeIbHOCTH

U0mcas PeanusyeT cOBpeMEHHBIE TEXHOIOTHH B IPO(heccro- 1-40

HaJbHOM JIeATEIbHOCTHU

6. YueOHO-MeTOAMUYEeCKOe U HH(OPMAIHOHHOE O0ecliedeHne JUCIMTLTUHbI

6.1. Pexomenayemas aureparypa

Bu HOM
Ne bubnuorpagpuueckoe onucanue Tun n3nanns A yieOHO
JUTEpaTyphl
I'enernka. Ilom pem. A.A. XKydenko, M.: KomocC,2004,
1 A ped yi i ’ YyebHoe OcHoBHas
480 c.
CenbCKOXO03SIMCTBEHHAS OMOTEXHOJIOTHS : YYEOHUK IS
CTYJCHTOB BY30B, O0YYalONIUXCS IO C.-X., ECTECTBEHHO-
Hay4. W TEM. CIEHHAIBHOCTSIM W MarucCTepCKHM Ipo-
2 VuebHoe OcHoBHas
rpammam / B. C. llleBenyxa [u ap.] ; mox pen. B. C. Ille-
Benyxu .— M3a. 2-e, mepepab. u gomn. — M. : Beic
mk., 2003 .
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2. Ky3nenos B. B. MonekymsipHO-TeHeTHYeCKHUEe 1 O1o-
XUMHAYECKHE METOJIbl B COBPEMEHHON OMOJIOTHH pacTe-
Hull [DnexkTpoHHbI pecypc] / mox pea. Bin.B. Kysnerno-
Ba, B.B. Ky3nenona, I'.A. PomanoBa. — 2-¢ u3a. (911.).
— DnektpoH.TekcToBble AaH. (1 ¢aitn pdf : 498 c.). —
M. : BUHOM. JlaGopatopus 3nanuii, 2015. — (MeTto-
nel B Ononorun). ISBN 978-5-9963-2659

Metoagnueckoe

JlonmonauTenpHas

Kusimko H.B. OcHOBBI CellbCKOXO3SIICTBEHHON OMOTEX-
HOJIOTUHU: y4e0.nmocobue Ijs CTYJEeHTOB OYHOW U 3a04-
HOH ¢GopM O0OydYeHHs HalpaBJICHUH IOATOTOBKHU
110400.62 Arponomus, 110900.62 TexHomorus npous-
BOJACTBA M TEPEepadOTKH CETbCKOXO3SMCTBEHHON Mpo-
TyKIUU [DJIEKTPOHHBINA pecypc] : yueOHoe rmocodue. —
OnektpoH.jaH. — Yccypuiick : I[lpumopckas ['CXA
(ITpumopckast rocyiapcTBEHHAs! CEMbCKOXO35ICTBEeHHAS
akagemus), 2014. — 111 c. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll id=70633

Metognueckoe

JlomonauTenpHas

lenxynos, Cepreii HukonaeBuu.l'eHeTnueckass HHxke-
Hepus

: y4eOHOe nocoOue I CTYIEHTOB BY30B, 00VYarONIUX-

b

cs mo HampasjeHuro "buonorus" w cnenuamTbHOCTIM
"buotexnonorus", "buoxumus", "I'eneruxa", "Mukpo-
ouonorus"/ C. H. IllenkyHoB : ydueOHOe mocoOue s
CTYJICHTOB BY30B, OOYYarOIIMXCS TI0 HampaBJICHHUIO
"buonorusg" u crnennaiabHocTIM "buorexHosorus",
"buoxumus", "I'eneruka", "Mukpobuonorus" / C. H.
[lenxyroB .— 3-e u3M., uctp. u gor. — HoBocnOUpCK :
Cub. yHuB. u3a-so, 2008 .— 514 c.

Mertoanyeckoe

JlononHuTenbHas

ArpapHas Hayka

Ilepuonnueckoe

~

BecTHUK pOCCHIICKON CEJILCKOXO035IIICTBEHHON HAYKU

[lepuonnueckoe

Joctmxennst Hayku U TexHukn AITK

Ilepuonnueckoe

buorexnonorus [Dnektponusiii pecype] : Teoperuue-
CKMI M Hay4YHO-TIPAKTUYECKUH >KypHaJl.— JIEKTPOH-
HbIH xypHan .— Mocksa : HULL, 2020 .— 3arnasue c
TUTYJIBHOTO SKpaHa .— DIJIEKTPOHHAsl BEPCUs NeYaTHOU
nyOnukanuu .— CBoOOHBIN g0oCTyn U3 cetu MHTEepHET
— TekcroBslit ¢aiin .— Adobe Acrobat Reader 4.0.

[lepuonnueckoe

10

OcCHOBBI OMOTEXHOJIOTHUHU: METOJUYECKHE YKA3aHHS IO
OpraHMU3aIHi CaMOCTOSITETFHOW pabOoThl 00yUYaIOIIUXCSI
no HanpasieHuto 35.03.04 "Arponomus" npoduip Ar-
poHomus / BOpoHEXCKUN TOCYAapCTBEHHBIN arpapHbIi
yauBepcurter ; [cocT. I'. T'. ['oneBa]— Boponex : Bopo-
HEXCKHI TOCYapCTBEHHBIH arpapHblii YHHUBEPCHUTET,
2020

11

Poccuiickas ceabCKOX03sHCTBEHHAS HayKa

Ilepuoanueckoe

12

CeHeKHI/Iﬂ, CEMCHOBO/JICTBO U I'€CHCTUKA

Ilepuonnueckoe

13

CenbCKoX034iicTBEHHAs OMOJIOTHS

Ilepnognueckoe

6.2. Pecypcnl cetu UnTepHeT



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

Ne Ha3Banue Pasmenienue
1. | OBC «Jlanp» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | OBC «Hanmonanwuelii udposoii pecype «PYKOHT» | http://rucont.ru/
4. | Hayunas snekrponnas oubianoreka ELIBRARY.RU | wwwe.elibrary.ru
5. | HaumonanbHas snexkrponHas 6ubanorexa (HOB) http://H36.pd/
6. | Dnexkrponusie nHPOopMarmonusie pecypcsl ®I'BHY http://www.cnshb.ru/terminal/
IHCXBb (TepmuHan yaajaeHHOTO JTOCTYIIA)
7. | CnpaBouHnas npasoBas cucrtema Koncynsrantlloroc B Nurpaceru
8. | CopaBounas [IpaBoBas Cucrema Koncynsrantllnmoc | B UaTpacetn
(nenoBble Oymaru, CrieliiaIbHbIN BBITYCK)
9. | DnexTpoHHBIN NIepuoAUYECKHi cripaBouHUK «Cucre- | B MHTpacetn
Ma-I'apanT»
10. | ITonmuremaruueckas peepaTuBHO- B Untpacetn
oubnmorpaduyeckast 1 HaykomeTpuueckas (Oubiamo-
MeTpuueckas) 6a3a nanueix Web of Science komna-
nuu Clarivate Analytics (Scientific) LLC (BJ] Web of
Science)
11. | [TonuremaTrueckas pepepaTuBHas U HaykomeTpuue- | B MaTpacetn
ckas 0a3za MaHHBIX u3aTeNnbCcTBa Elsevier Scopus
12. | OPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | DnekrponHas oubnmorexka BIAY http://library.vsau.ru/
MesxayHaponHast 6a3a JaHHBIX Ha caiite LlenTpans-
15. | HO¥ HAyYHOU CETbCKOXO35HCTBEHHOW OUOIHOTEKH http://www.cnshb.ru/f t_jour.shtm
PACXH
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMbI
Ne HazBanue Anpec nocryna
1 Enmnnas mexBenoMcTBeHHass WH(DOPMAITMOHHO— httos://fedstat.ru/

CTaTU-CTUYCCKasA CUCTEMA

CnpaBqua;[ IIpaBoOBasd CUCTEMaA FapaHaT

ba3a naHHBIX MMoKa3arenell MyHHIMIATbHBIX 00- | http://www.
2 " .
pa3oBaHUiA gks.ru/free_doc/new_site/bd_munst/munst.htm
3 |ba3za nanapix DAOCTAT http://www.fao.org/faostat/ru/
4 |Tlopras OTKPHITHIX TaHHBIX PO https://data.gov.ru/
5 |IMopran rocy1apCTBEHHBIX YCIIyT https://www.gosuslugi.ru/
5 Enunas uapOpMaImoHHas cucreMa B cdepe 3a- http://zakupki.gov.ru
KYTIOK
7 | Dnextponnsiii cepcsuc "[pospaunsiii ousnec" | https://pb.nalog.ru
8 |TAC P® "TIpaBocyue" https://sudrf.ru/
9

http://www.consultant.ru/

=
o

CrpaBoynas nipaBoBasi cuctema KoHCymbTaHT
ITmroc

http://ivo.garant.ru



http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
http://нэб.рф/
http://www.cnshb.ru/terminal/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://library.vsau.ru/
http://www.cnshb.ru/f_t_jour.shtm
https://fedstat.ru/
http://www/
http://www.fao.org/faostat/ru/
https://data.gov.ru/
https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
https://sudrf.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
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11
JIEKC)»

[IpodeccuonanpHpie cripaBoYHbIe CHCTEMBI «Ko-

https://Texakcnept.caiit/sistema-kodeks

12 |Pocpeectp: [1yOnuunas kamacTpoBas KapTa

https://pkk5.rosreestr.ru/

13
TOPUAJILHOTO IJIAHUPOBAHUS

®denepanbHas TOCy1apCTBEHHAs CUCTEMA TeppU-

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

14 | CTPOMKoucynbTanT

http://www.stroykonsultant.ru/

15

Ma.

ArpapHas poccuiickas HH(pOpMaIIMOHHAS CUCTe-

http://www.aris.ru/

16

CTBCHHBIM HAaYKaM U TCXHOJIOTUSAM

Nudopmarmonnas crucrema 1o cenbCKoX035i-

http://agris.fao.org/

6.2.3. CaiiTbl 1 THPOPMALMOHHbIE TOPTAJIbI

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

2. | Poccuiickoe x03s1icTBO. CebX03TEXHUKA. http://rushoz.ru/selhoztehnika/

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

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

5. | Opunuanbubiii caiit MunucTepcTBa http://www.mnr.gov.ru
IIPUPOJHBIX PECYPCOB U IKOJIOruu PO

6. | Opunmanbuerii caiit @enepanbHoi cayxObl | http://www.control.mnr.gov.ru
110 HA/30PY B chepe MPHUPOI0IOIb30BaAHHS

7. | baza maHHbIX aJ1s cOOpa U IPEICTaBICHUS http://cnshb.ru/aw/russian
UHGOPMAIIHH 110 CETbCKOX03SIHCTBEHHBIM
YUPEIKIACHUSAM M HAYYHBIM YUPEIKICHUSIM
arpapHoro npoguis

8. | Poccuiickumii permoHalbHBIN 3K0orudeckuii | http://www.rusrec.ru

1eHTp. MaTepuabl 0 U3MEHEHHUIO KIIMMaTa
1 2HeprodhHeKTUBHOCTH

7. MaTepHaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecriedeHre JUCHUILTHHbI

7.1. llomemeHus 1JIs1 BeJleHUs1 00pa30BaTeJIbHOI0 Mpouecca u 000pyA0BaHue

HaumeHoBaHue MOMEIICHHIA JIJIsi TPOBEACHUS BCEX BUJIOB yueO-
HOU JIeATENbHOCTH, MPEIYCMOTPEHHON Y4YEeOHBIM IUIAHOM, B TOM
YHCIIe TIOMEIIEHHS IS CAMOCTOSATEIbHOU PaboThl, ¢ yKa3aHUEM
MEPEYHs] OCHOBHOI'O 000pYI0BaHUS, YU€OHO-HATJISAHBIX TOCOOHI
U MCTIOJIh3yEeMOT0 IPOrPAMMHOTO 00CCTICUCHHUS

Anpec(MECTOIONIOXKEHUE) TTOMEIICHHIA
JUTS. TIPOBEJICHUS BCEX BHJIOB YUCOHOI
JIEeSITENIBHOCTH, IPEAYCMOTPEHHON
yueOHBIM TIaHOM( B Cllydyae peayn3a-
UK 00pa3oBaTENIbHONW MPOTrPaMMBbl B
CeTeBOil (hopMe JOTONHUTEIBHO YyKa-
3bIBACTCA HAMMCHOBAHHC OpraHusa-
IIUH, C KOTOPOH 3aKJIIOYEH JI0TOBOP)

VYuebHas ayAuTOpHS AJISl IPOBEACHUS 3aHATHIA JIEKLMOHHOTO TH-
ma: KOMIUIEKT Yy4eOHOW MeOenu, MeMOHCTPallHOHHOE 000py/I0-
BaHWE W Yy4eOHO-HAIJISIAHBIE TOCOOWS: TJIAHIIETH, Trepdapu,
paCTHTENbHBIN U TAOIUYHBIN MaTepyai, AWAO3UTHBBI U CIANIbI,
(GWIBMBL, ONIPEACTUTENN PACTEHNH., UCTIONb3YEMOE MPOrPaAMMHOE
obecnieuenue : MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sunexc bpaysep /Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

Jlaboparopusi, yueOHasi ayJuTOpHUsl JUI TEKYIIEro KOHTPOJSI U

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

394087, Boponexckast 001acTh,



https://техэксперт.сайт/sistema-kodeks
http://www.stroykonsultant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://agronomiy.ru/
http://www.agronom.info/
http://www.mnr.gov.ru/
http://www.control.mnr.gov.ru/
http://cnshb.ru/aw/russian
http://www.rusrec.ru/
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MPOMEXXYTOYHON aTTeCTAIlH: KOMIUIEKT y4deOHOH mebernu, Je-
MOHCTpAaIlMOHHOE 000pyI0BaHUE U y4eOHO-HATIAgHBIE TOCOONS,
nabopaTtopHOe O00OpYAOBaHUE: PA3JAaTOYHBIA MaTepuan Uit
oTpezieNieHNs BUAOB U PA3HOBHIHOCTEH MIICHUIIBI, OBCA, STIMEHS,
MONBUJOB KYKypy3bl, TaOMWYHBIN MaTepuan, dbamkw lletpw,
¢unpTpoBanbHas Oymara, pa3IH4yHbIE COpPTa C.-X. KYJbTYp, pas-
OOpHBIE JOCKM, LIMATENN, BECHI, JUHEHKH, CHOMOBOW MaTepHhai
JUTSL anpoOaIiu C.-X. KyJIbTyp, MUKPOCKOIIBI, BECHI, BJaromep,
nradaHoCKoM, CYETYUK CEMSH

YueOHas ayauTopus Uil NMPOBEICHUS TEKYIEro KOHTPOJIS U
MPOMEKYTOYHOW aTTeCTallMH, WHIWBHUIYAJIbHBIX W TPYIIOBBIX
KOHCYJIbTAIlMH: KOMIUIEKT y4eOHOW MeOenHn, KOMITBIOTEpHAs
TEXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHUS K cet "MHTepHeT" u
obecrie4eHneM [IOCTyla B JIIEKTPOHHYIO HH(DOPMAaIMOHHO-
00pa30BaTeNbHYI0 Cpeny, NEMOHCTPAIMOHHOE O00O0pyAOBaHWE H
yueOHO-HarJsIIHBIE TOCOOUS, UCTIONB3yeMOe IPOrpaMMHOE 00ec-
meuenne...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic,, Sumexc Bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice .....

[Momemienne st XpaHEeHHs W NPOQUIAKTUYIECKOTO0 OOCITYKHU-
BaHUS yueOHOTO 000pyIOBaHU: MeOeNb ISl XpaHEeHUS U 00CITy-
JKUBaHUS y4eOHOTO 000pYAOBaHUs, CIIEIHAIM3UPOBAHHOE 000-
pYAOBaHHE ISl PEMOHTA KOMITBIOTEPOB

[lomemenne mist XpaHeHHWS W TPOPHIAKTHIECKOTO OOCITYKH-
BaHUS y4eOHOTO OOOPYIOBaHHSA: KOMIUIEKT MeOeNH, KOMIIbIO-
TepHAs TEXHHKA C BO3MOXHOCTHIO MOAKIIOUCHHS K ceTH "WH-
TepHeT" 1 obecreueHHeM JIOCTyIa B AIEKTPOHHYI0 HH(OpMAIIH-
OHHO-00pa3oBaTEeNbHYID Cpely, UCIOIb3yeMOe IMPOrpPaMMHOE
oobecnieuenne MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, , Sumekc Bbpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, me0enp
JUTSL XpaHEeHUs W OOCITy>)KMBaHUS y4eOHOTO O0O0OpYyIOBaHUsA, [e-
MOHCTpAIMOHHOEe 000pyJOBaHUEe U Yy4eOHO-HAIIISJHBIC TOCO-
ous

[Momemenne anst caMOCTOSATETFHONW PabOThI: KOMIUIEKT Y4eOHOM
MeOenH, KOMIBIOTEpHAs TEXHHKAa C BO3MOYHOCTBIO TOJKITIOYE-
Hus kK cetu "MHTepHeT" M obecmedeHneM M0CTyIa B JIEKTPOH-
HYI HH()OPMAIMOHHO-00pa30BaTENBHYIO Cpey, HCIIOIb3yeMoe
nporpamMMHoe obecnieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, , Sunexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

r. Boponex, yin. Muuypuna, 1, a.267

394087, Boponexckas 00J1acTh,
r. Boponex, yn. Muuypuna, 1, a.246 a

394087, Boponexckas 00J1acTh,
r. Boponex, yn. MuuypuHna, 1, a.117,
118

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

394087, Boponexckas 00J1acTs,
r. Boponex, yn. Muuypuna, 1, a.232 a

7.2. IlporpamMHoOe obecnieyeHune
7.2.1. llporpaMMHOe o0ecrieyeHue 001Iero Ha3HAYEHUSA

Ne HasBanue Pasmemenue
Onepanmonnsie cuctembl MS Windows /Linux /Pen OC [IK B nokansHo# cetu BIAY

2 r_[aKeT.BI O(i)I/I(EHI)IX npunoxennii MS Office / OpenOf- TTK B nokaisioil cetn BEAY
fice/LibreOffice

3 gg:é‘ngMBI aust mpocMotpa (aitnoB Adobe Reader / DjVu K B nokamsHoit cetrn BEAY

4 | Bpayseps! Sunekc bpaysep / Mozilla Firefox / Microsoft Edge 1K B noxanbsHOM cetnt BIAY

5 | AntuBupycHas nporpamma Drweb ES I1K B nokanpHOM cetn BIAY

6 | Ilporpamma-apxusarop 7-Zip I1K B nokanpHOM cetn BIAY
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7 | MyneruMenua npourpeiBatenab MediaPlayer Classic IIK B mokansHO# cetn BTAY
8 | Ilnmardopma onmaitH-00yueHus eLearning server IIK B mokansHO# cetn BTAY
9 | Cucrema kommbrorepHoro rectupoBanus AST Test IIK B mokansHO# cetn BTAY
7.2.2. Cnennaju3npoBaHHoe IPOrpaMMHoe obecrievyeHue
Ne Haszsanue Pa3smemienne
1 | Taker cratucTuyeckoit 00pabOTKM JaHHBIX Statistica [IK ayn.122a (K1)

8.MexaucuunJInHapHble CBA3M

JluciurmHa, ¢ KOTOPO HeoOXo-
JIAMO COTJIACOBAHHE

Kadenpa, Ha koropoii npernonaercst | [loamuck 3aBemyrorie-
JMCIUIIIMHA ro kaeapoit

@uznonorust 1 OMOXUMUS PACTEHHUN

Cenexkiuu, cCEeMEHOBOICTBA
1 OMOTEXHOJIOTUH

boranuka

Celekiuyn, CEMEHOBOACTBA
1 OMOTEXHOJIOTUH

PacTenueBocTBO

3emiieenus, pacTeHUEBOICTBA /
Y 3aIIUTH] PACTEHHI . /
v
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IIpunoxenne 1

JIMCT neproanvecKux MpPoBepoK padoyei MporpaMmbl
U MH(OPMAIHS 0 BHECEHHBIX H3MEHEHHUAX

JlomKHOCTHOE ML,
IIPOBOJIMBILIEE ITPO-

[TorpebHOCTH
B KOPPEKTUPOBKE

WNudopmanus o BHECEHHBIX

ruu ['omeBa I'.T".

Nel0

Bepky: ©.1.0., Jlata YKA3AHMCM COOTBET HM3MEHEHUSX
CTBYIOLIHMX Pa3JIEIOB
JOJPKHOCTh .
paboueil mporpaMmbl
3aB. kadeapoii ce-
JEKIMH, CEMEHOBO/I-
CTBa U OMOTEXHOJIO-
ruu 3.07.2020 I/IMe.eTc;I. PII akTyanu3upoBana Ha
Tonesa I'.T. m 6.1;6.3;7 2020-2021 yu.rox
3aB kadenpoii ce-
JCKIMH, CCMEHOBOA- | [IpoTokoin
CTBa U OMOTEXHOJIO- NelO or He Tpe6vercs PII akryanusupoBaHa Ha
riu Tonesa I'.T". 3.06.2021 peoY 2021-2022 yu.rox
3aB kadeapoii ce-
JEKLMH, CEMEHOBOA- | T
CTBa U OMOTEXHOJIO- POTOKOI _MeeTCﬂ ) PII akTyanu3upoBaHa Ha
ot Tomesa T'.T. Nell ot n.6.1;7.1;7.2.1; 2022-2023 yu.ron
_ 15.06.2022 7.2.2 '
3aB kadeapoii ce-
JEKIMH, CEMEHOBO/I-
CTBa U OMOTEXHOJIO- 19.05.2023 PII akTyanu3upoBana Ha
[TpoTokon He tpeGyercs

2023-2024 yu.ron
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