®EJIEPAJIBHOE TOCYIAPCTBEHHOE OBPA3OBATEJILHOE
OBPA3OBATEJIbHOE YUPEK/JIEHUE
BBICILIET'O OBPA3BOBAHUS
«BOPOHEKCKHWI TOCYIAPCTBEHHBIN AT'PAPHBIIA YHUBEPCUTET
UMEHHU UMITEPATOPA IETPA I»

bakynbTeT ATPOHOMUHU, ATPOXUMUU U IKOJIOTUH

Kadenpa ceneknmmn, CEeMEHOBOJICTBA U OMOTEXHOIOTHH

YTBEPX]JIAIO
3aB. kadenpoit

15 masx 2020 r.

DoH/1 OLICHOYHBIX CPEICTB
no quciumuiae b1.B.J1B.03.02. AkryanbHble HarlpaBieHUs
B OMOTEXHOJIOTUU PaACTEHUI
st HanpasiaeHus 35.06.01 — cenbeckoe X0351MCTBO
HAIPaBIEHHOCTh — CENIEKIUS U CEMEHOBOJICTBO CENTbCKOXO3SHCTBEHHBIX PACTEHUI

{/\%;;% NOKYMEHT MOAMUCAH
S | 3NEKTPOHHOW MOLMMCHIO

CepTtudpumkat: 545AD669F460C778C21B8814FF5825E2
Bnageneu: Armbanos AnekcaHap Bnagumuposuy
OenictBuTeneH: ¢ 02.04.2024 no 26.06.2025




1. llepeyeHb KOMIETEHINH ¢ YKa3aHUEM 3TaNoB UX ()OPMHUPOBAHUA
B Ipoiecce 0OCBOCHHUs 00pa30BaTeJIbHOM MPOrpPaMMbl

Komrmerenmus

Kon

HazBanue

[Tnanupyembie pe3ysibTaThl 00 ydeHUS

OIIK-2

BJIAJICHUEM KYJIBTYpOH Hayd-
HOTO HCCIIeJOBaHUs B 00JIaCTH
CENBbCKOr0 XO3sCTBA, arpoHO-
MHH, 3alIUTHl PACTEHHM, ce-
JEKIUU U TEHETUKU CEeJIbCKO-
XO03AMCTBEHHBIX KYJbTYp, M0Y-
BOBEJICHUA, arpoXvMUH,
Ja"amagTHOro 00ycTpoiicTBa
TEPPUTOPHUIA, TEXHOJIOIUHU IPO-
U3BOJACTBA CEJIbCKOXO03511 -
CTBEHHOM NPOAYKLHH, B TOM
4HCI€ C MCIOJIb30BAaHUEM HO-
BEUIINX nH(}OpMaLOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIO-
Ui

- 3HaTh: COBPEMEHHBIE CIIOCOOBI HCIOJIL30BAHUS WH-
(hopMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B IS
HAyYHBIX UCCIICJIOBAaHUI C TPUMEHEHHEM METOIOB OHO-
TEXHOJIOTUH PACTEHUH,

- YMETh: BBIOMpPATh W TMPHUMEHSATH SKCIEPUMEHTAIHHO-
TEOPETUYECKNE METOIbI HCCIEOBAHUS C UCIOIB30BAHM-
€M IIPUEMOB OMOTEXHOJIOTHH PACTEHHIA;

- UMETh HABBIKH W /MWW OMBIT JICATEILHOCTHU: MOUCKa (B
TOM YHCJIE€ C HCIOJb30BaHUEM WH(OPMAIMOHHBIX CH-
creM U 0a3 OaHHBIX) U KPUTHYECKOTO aHaIu3a UHPOP-
MaIyy MO HCIOJIB30BAHUIO NMPHUEMOB OMOTEXHOJIOTHH B
o0JlacTu CeNeKUUU M TeHETHKH CeNIbCKOXO035HCTBEHHBIX

KYJIBTYDP.

I1K-1

['0TOBHOCTBIO IIPUMEHSATH pa3-
HOOOpa3HbIe COBPEMEHHbIE
METOJbI CEJIEKIIMH Ul CO3/1a-
HUSl COPTOB U THOpPUIIOB Celb-
CKOXO3SIICTBEHHBIX PACTEHUH,
0o00CHOBaTh WX TMOAOOp IS
KOHKPETHBIX YCJIOBUIN pEruoHa
U YpPOBHS MHTEHCHU(UKaLUU
3eMJIE[IENNs, OLEHUBAaTh MX
(GHU3H0TIOrNYecKoe COCTOSHUE,
aJaNTalliOHHbIN MOTEHIAN U
onpenensaTh (akTopsl ynyd-
LIEHUS1 pOCTa, pPa3BUTUS U Ka-
4eCTBa NPOAYKIHH

- 3HaTh: COBPEMEHHBIE METO/Ibl OMOTEXHOJIOTH, UCITOJ b-
3yeMble JJIS CO3JIaHHsI COPTOB W THOPHUIIOB CEIHCKOXO-
351ICTBEHHBIX PACTCHUM.

- _YMETb: BBIOMpaTh METOJbI OMOTEXHOJIOTUYECKHX HC-
CIICIOBAHUM JIJISl PelIeHUs MPo0JIeM B 00JIACTH CEIIECKIIUH
U CEMEHOBOJICTBA CEJIbCKOXO35MCTBEHHBIX PACTCHUN;

- IMETh HABBLIKH W /WM OUBIT AESITEILHOCTU: UCIIOJIb30-
BaHUSI METOJOB OMOTEXHOJIOTHU IS TIOJyUYCHHs] U pas-
MHOYKEHHUSI UICXOJTHOT'O CEJIEKIIMOHHOTO MaTepualia .

2. OnucaHue mokasartesjieil ¥ KpuTepHeB OLEHMBAHUS KOMIIETEHLM

Ha pa3’s/IMYHBIX 3Tallax UX (l)OpMHpOBaHI/IH, OIMMCAaHHEC IIKAJI OHCHUBaHUSA

2.1 lllkana akageMUYeCKUX OLIEHOK OCBOECHH S AUCIHUILINHBI

Bunrel onenok

OueHku

AxageMmuueckas
OIlCHKA 10
4-x 0aJILHON
IIKaJje
(3auer c oleH-
KOM)

HeynosnerBopurenbHo

VYnosuersopu-
TEJIbHO

X0pouIo OTJIMYHO

Axanemuueckas
OIl€HKA 10
2-X OaILHON
nrkase (3a4er)

HC 3a4TCHO

3a4TCHO




2.2 Texkyumuii KOHTPOJIb

dopma Ne 3ananus
Kon IInanupyemsble Pasznen TexHonorus OLICHOYHOT' O TToporoBbLii [ToBbIIeHHBIH ypO- Boicokuit
pe3yJIbTaThl JTUCITUTUTHHBI | POPMUPOBAHUS cpencTaa BEHb YPOBEHb
(KOHTpOJIS) YPOBEH (y210B1.) (xoporo) (oTMyHO)
P
- 3HaThb: COBPEMEHHBIE CIIOCOOBI
MCIO0JIb30BaHUS UH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUN
B JUI1 Hay4YHBIX HCCIIEIOBAaHUM C
IIPUMEHEHUEM METO/I0B OHOTeX-
HOJIOTMH PACTEHHII;
- YMEThb: BBHIOMpPATh U MPUMEHSATH
OKCIHCPUMCHTAJILHO" T . Samanusa Samanusg 3amanusa
TCOPCTHHECKUE MCTO/BI HCCICA0- PaKTIeckye | ¥ CTHBI ompoc, U3 pa3aenos 3.2 U3 pa3aenos 3.2 U3 paziesos 3.2
BaHUs C HCIIOJB30BAHUEM IIpHE- 3aHATHA, TECTUPOBAHHUE, 1A 1 1A
s Bonpocsr: 1-45 Bonpocsr: 1-45 Bomnpocsr: 1-45
OIIK-2 |MOB OMOTEXHOJIOTUH PACTEHUII, 1-2 CaMOCTOATENb- | KOHTPOJBHBIE |
ecthl U3 3amanus 3.3 | Tecrel u3 3ananug 3.3 [ecThl U3 3a0aHus 3. ]
-_UMETb HABBIKU U /MJIM OIBIT Jie- Hast paboThI IO BCEM (NeNe 1-565) (NeNe 1-55) (NeNe 1-55)
SATEIBHOCTH: TOKCKA (B TOM YHCIIE paGora TeMam o o o
C WCMIOJb30BaHUEM HHpOpPMAIIU-
OHHBIX cUCTeM H 0a3 OaHHBIX) H
KPUTHYECKOTO aHaiau3a uHpop-
Mally 1O UCIOJIb30BaHUIO MpUE-
MOB OWOTEXHOJOTUH B 001acTH
CEJIEKI[UU U T'€HETUKH CEIbCKOXO-
3STICTBEHHBIX KYJIBTYD.
- 3HaTh: COBPEMEHHBIE METOJbI
OMOTEXHOJIOTUH, HUCIOJIb3YEMBbIE
JUIS CO3JIaHUsl COPTOB U TUOPUIOB 3 3 3
CeNMbCKOXO3AMCTBEHHBIX  pacTe- IIpakTideckue | YCTHEBIH ompoc, LRI LRI aanivt
-~ 3aHATHS, TeCTHPOBAHME, u3 pa3nen?B 32 u3 paaﬂenf)B 3.2 u3 pa3;[en‘oB 32
[IK-1 |- YMeTh: BHIGUPATH METOMbI GHO- 12 CAMOCTOSTENb- | KOHTPOTBHBIC Bompocsr: 1-45 Bompocsr: 1-45 Bompocsr: 1-45
T_Y—GXH ONOMMYECKAX HCCIIETOBAHHIA Has paBoTLL 0 BeeM Tecre! u3 3aganns 3.3 | TecTol n3 3amanust 3.3 [ecTsl U3 3a0aHUA 3. ]
JUTSt PElleH s IPOGIeM B 06IACTH pabora onaN (NeNe 1-55) (NeNe 1-55) (NeNe 1-55)

CEJIEKIIUM U CEMEHOBOJCTBA CEllb-
CKOXO035/CTBEHHBIX PACTCHUI;
- UIMETh HaBBIKH U /UJIM OIBIT Jie-




SITEILHOCTH: HCIOJIb30BAaHUS Me-
TOJIOB OMOTEXHOJIOTHH IS TOJIy-
YEHUSI U Pa3MHOXKEHUSI UCXOJIHO-
r'0 CEJIEKI[MOHHOT0 MaTepuaa

2.3 IlpomexyTOUHasI aTTECTAIUS

dopma Ne 3ananus
Kox ILiaHHpyeMble Peay IbTaTE: TexHnonorus ouenoynoro | [Ioporoseini | IloBbIIIEHHBII Beicokuit
dbopmMupoBaHus | CpeACTBa YPOBEHb YPOBCHb YPOBCHB
(1conTposs) (ynoBi1.) (xopor10) (OTJIMYHO)
- 3HaTh: COBPEMEHHBIE CIIOCOOBI MCIOIb30BAaHUS MH(OPMALIMOH-
HO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUM B JUIsl HAYYHBIX UCCIIE]0BA-
HUIl ¢ IPUMEHEHNEM METOA0B OMOTEXHOJIOIMH PACTEHUH; 3ananus 3ananus 3ananus
- __yMeTb: BbIOMpaTh M MPUMEHATh OSKCIIEPUMEHTAJIBHO- Jlexuun, W3 pasnenos 3.2 | u3 pasenos 3.2 | u3 pasenos 3.2
TEOPETUYECKHE METO/IBI MCCIEIOBANMS C UCTIONb30BAHUEM TIPHE- | [paKTHYECKHE Bonpocsr: 1-45 | Bompockr: 1-45 | Bompocsr: 1-45
OIIK-2 | MOB OMOTEXHONOTHHU pacTeHuii; 3aHSTHS, Bayer | Tectsl u3 3aza- | Tectsl u3 3a1aums | TecThl n3 3a1aHMs
-_MMEThb HABBIKH W /WA OUBIT ACATEILHOCTH: TIOMCKA (B TOM YHC | ooy ro oo om0 ans 3.3 33 3.3
Jie ¢ UCMOJIb30BaHUEM MH()OPMAITMOHHBIX CHCTEM M 0a3 OaHHBIX) pa6oTa (NeNe 1-55) (NeNe 1-55) (NeNe 1-55)
U KPUTUYECKOT0 aHajn3a MHPOPMAIMU IO MCIOJIb30BAHUIO MPHU-
€MOB OMOTEXHOJIOTHH B 0OJIACTHU CENEKIMH U TeHETUKH CeIbCKO-
XO35ICTBEHHBIX KYJBTYP.
- 3HaTbh: COBPEMEHHBIE METOAbl OMOTEXHOJIOI'MH, UCIOIb3YEMbIE
JUI CO3JIaHUsl COPTOB U THOPUIOB CEITHCKOXO35HCTBEHHBIX pac- 3amaHus 3ananus 3amanus
TCHUH. Jlexuuw, 13 paszenos 3.2 | u3 pa3aenoB 3.2 | u3 pa3zaenos 3.2
- y!!eTB BLI6I/IpaTL METOIbI 6I/IOTGXHOHOFI/ILICCKI/IX HCCHeHOBaHHﬁ IIPAKTHYCCKHEC BOHpOCI)I: 1-45 Bonpoc])l: 1-45 BOHpOCBI: 1-45
[IK-1 | Vsl pelieHns npobiemM B 06H3CVTH CCJICKIMM M CEMCEHOBOICTBA 3aHATHS, 3auer Tectel u3 3aga- | TecThl U3 3amanus | TecThl U3 3a0aHHs]
CEJbCKOXO35I1ICTBEHHBIX PaCTEHUH; CAMOCTOSTEMBHAS Hust 3.3 33 3.3
- UIMETh HAaBBIKU U /UM OLBIT AESITEIbHOCTU: UCIIOIb30BAHUS Me- paboTa (NeNe 1-55) (NeNe 1-55) (NeNe 1-55)

TOO0B OHMOTEXHOJIOTUH JJI TOJIYUCHHA U PAa3MHOKCHUA NCXOAHO-
ro CCJICKHMOHHOI'O MaTCpHraja

YpoBeHb OCBOCHHSI KOMIIETEHITUH ompenensercs mo tadaumam 2.5, 2.6



2.4 Kpurepuu OLleHKH Ha JK3aMeHe

Ouenka sK3aMeHaTopa,

Kputepuu (nonucats KpUTEpUU B COOTBETCTBUH C KOMIIETEHIIUSAMU )

ypPOBEHb

COTIMYHOY, OOyuaromuiics ToKa3ajd MPOYHbIE 3HAHUS OCHOBHBIX IOJOKEHHMA

BBICOKU I y4eOHON IUCHUILIMHBL, YMEHHE CaMOCTOATEIbHO peIIaTh KOHKPET-

YPOBEHb HbI€ MTPAKTUYECKHUE 3a/1a4d MOBBIIIEHHON CII0)KHOCTH, CBOOOIHO HC-
MOJIb30BaTh CHPABOYHYIO JIUTEPATypy, JeiaTh 00OCHOBAHHbBIE BBIBO-
B

«XOpouIo», OOyuaromuiics ToKas3ajd MPOYHbIE 3HAHUS OCHOBHBIX IOJOXKEHHM

TTOBBIIIICHHBIT y4eOHOW TUCHMILIMHBI, YMEHHE CaMOCTOATEIbHO peIlaTh KOHKPET-

YPOBEHb Hble MPAaKTUYECKHUE 3a7aud, NMPEAYyCMOTpEeHHbIE padoueil mporpam-

MO, OPUEHTUPOBATHCS B PEKOMEHOBAHHOW CIIPABOYHOM JINTEPATY-
pe, yMeeT IPaBUIIbHO OLICHUTH ITOJTYYEHHBIE PE3YJILTATHI.

«yZOBJIETBOPUTEIIBHOY,
IIOPOTOBBIN YPOBEHb

OOyuaromuiics MOKa3ajl 3HAHUE OCHOBHBIX IIOJIOKEHUN yuyeOHOM
JUCLMILIMHBI, YMEHHUE IOJIyYUTh C IOMOIIBIO IpernojaBarens mpa-
BUJIbHOE PEIIECHUE KOHKPETHOW IPAaKTUYECKOW 3aJadu M3 4Yucia
IPEAYCMOTPEHHBIX pabouell mporpamMMoi, 3HaKOMCTBO C PEKOMEH-
JIOBAHHOW CITPABOYHOMN

«HCYAOBJICTBOPUTCIILHO»

[Ipu otBeTe 00y4arOUIErocsi BBIBHINCH CYHIECTBEHHBIE MPOOENHI B
3HAHUSX OCHOBHBIX MOJIOKEHUN y4eOHOM MUCHUIUIMHBL, HEYyMEHUE C
MOMOUIBIO TMPENOAABATENS IOJYYUTh MPABUIBHOE PEIIEHUE KOH-
KPETHOM MPaKTHYECKOW 3a7aud W3 4YUCIa MPETyCMOTPEHHBIX pabo-
Yeil mporpaMMoi y4eOHOH AUCIUTLITMHBI

2.5 Kpurepum ouieHKH KOJUIOKBUYMA

Ouenka sK3aMeHaTopa,
YPOBEHB

Kpurepuu (nonucats KpuTepuu B COOTBETCTBUU C KOMIETEHIIUSIMHU )

«OTIMYHOY,
BBICOKHI YPOBEHb

OOyuaromuiics J1aeT MOJIHBIA, pa3BepHYTHI OTBET Ha IOCTaBJICH-
HBI BOMNPOC, MOKa3bIBa€T COBOKYIHOCTb OCO3HAHHBIX 3HAHUN 00
o0bekTe, CBOOOTHO OMEpUPYET MOHATUSAMH, YMEET BBIICIUTD CyIle-
CTBCHHBIE U  HECYLIECTBEHHBIE €ro MPU3HAKH, MPUIUHHO-
cleACcTBeHHbIE cBs3U. OTBET GOpMYIHpPYEeT B TEPMUHAX HAYKH, U3-
Jlaraer JUTEpaTypHBIM A3BIKOM, JIOTUYEH, JI0KA3aTEJIEeH, JEMOHCTPH-
pyeT aBTOPCKYIO MO3UIIMI0 00yUYarouierocs.

«XOpOILIOY,
MOBBIIICHHBIH YPOBEHb

OOyuaromuiics AaeT TMOJIHBINA, Pa3BEpPHYTHIH OTBET Ha MOCTABJICH-
HBI BOMPOC, MOKAa3bIBa€T COBOKYIMHOCTh OCO3HAHHBIX 3HAHUU 00
00BEKTe, JOKA3aTEeNbHO PACKPHIBAET OCHOBHBIE TOJIOKEHUSI TEMBI; B
OTBETE MPOCIESKUBAETCS YETKasl CTPYKTYypa, JOrMueckas 1mocjaeioBa-
TEJIbHOCTh, OTPakarolllasi CyIHOCTb PACKPHIBAEMBIX MOHATHH, TEO-
puii, siBneHuii. OTBET U3I0XKEH JUTEPATYPHBIM S3BIKOM B TEpMHUHAX
HayKu. MoryT ObITh JOMYIIEHBI HEJOUETHI B OMPEAeTEHIH TTOHATHH,
UCIPaBIECHHBIC CTYAEHTOM CAMOCTOSITENILHO B MPOIlecCe OTBETA.

«y10BJIETBOPUTEIIHHOY,
MOPOTr'OBbIA YPOBEHD

OOyuarommiicss 1aeT TMOJHBIH, HO HEJOCTATOYHO IOCJIEA0BATElNb-
HbIi OTBET HA IIOCTABJIEHHBIM BOIPOC, HO IPH 3TOM IIOKa3bIBAET
YMEHHUE BBIICIUTh CYLIECTBEHHBIE U HECYIECTBEHHbIC NPU3HAKUA U
MIPUYMHHO-CJIEACTBEHHBbIE CBSI3U. OTBET JIOTMYEH U U3JIOKEH B TEP-
MUHaX HayKd. MOryT ObITh TOMyIIEHbI 2-3 OMMOKU B OMpPEAEICHUN
OCHOBHBIX ITOHSATUH, KOTOPBIE CTYIEHT 3aTPyIHACTCS UCIIPABUTH Ca-
MOCTOSITEJIBHO.

«HEYOBJIETBOPUTEIBHO

OOyyaromuiics naeT HENOJHBIM OTBET, MPEACTABISAIOIMUNA CcOO0M
pa3po3HEHHbIE 3HAHUS MO TEME BOIPOCa C CYHIECTBEHHBIMHU OIINO-
Kamu B omnpezaeneHusx. [IpucyTcTByioT ¢pparMeHTapHOCTh, HEJIOTH Y-




HOCTb H3JIOXCHHA. O6yanOLHHﬁCH HC OCO3HACT CBA3b JAHHOI'O I1O-
HATUA, TCOPHUU, SABJICHUA C APYTUMHU 00BbEKTaMH JUCLHUIIINHBI. OrT-
CYTCTBYIOT BBIBOABI, KOHKPETHU3alUA MW OOKa3aTCIbHOCTH H3JIOKC-
Hus. Peub HCrpaMOTHas. I[OHOJ'IHI/ITCJII)HBIC " YTOUYHAIOIIUE BOIIPOCHI
npenogaBaTCiii HE HNPHUBOAAT K KOPPEKIHWM OTBCTA CTyACHTa HE
TOJBKO Ha ITOCTaBJICHHBIN BOIIPOC, HO U HA APYruc BONPOCHl JUCIH-
IIJIMHBI.

2.6 KpuTepnu onieHKH YCTHOI'O ONpoca

OreHka 3K3aMeHaTopa,
YPOBEHb

Kputepun (nonucate KpuTEpUN B COOTBETCTBUHU C KOMIIETEHLIUAMU )

«OTIMYHO,
BBICOKUI YPOBEHb

OOyuaromuiics 1aeT NOJHBIN, pa3BEpHYTHI OTBET HA MOCTABJICHHBIN
BOIPOC, TOKA3bIBAET COBOKYITHOCTh OCO3HAHHBIX 3HaHUN 00 00BEKTE,
CBOOOHO OIepUpyeT MOHATUIMHU, YMEET BbIIEIUTh CYIECTBEHHBIE U
HECYILIECTBEHHBIE €r0 NPU3HAKU, NPUYMHHO-CIIEICTBEHHBIE CBS3H.
OtBer (opmynupyeT B TepMHUHAX HAyKH, M3Jaraer JUTEpPaTypHbIM
S3BIKOM, JIOTMYEH, JOKa3aTEJIeH, TEMOHCTPUPYET aBTOPCKYIO IIO3HU-
A0 00YYaIomerocs.

«XOpoUIo»,
MTOBBILICHHBIN YPOBEHb

OOyuaromuiics JaeT TMOJHbIM, pa3BepHYTHIM OTBET HA IOCTaBJICH-
HBI BOIPOC, MOKAa3bIBA€T COBOKYIHOCTb OCO3HAHHBIX 3HAHUU 00
00BEKTE, 10KA3aTEIbHO PACKPBHIBAET OCHOBHBIE IOJIOKEHHS TEMBI; B
OTBETE MPOCIIEKUBACTCS YETKasi CTPYKTypa, JIOTHUECcKas MOCIea0Ba-
TEJILHOCTh, OTpa)karolllasi CYLIHOCTb PacKpbIBa€MbIX IMOHATHIH, Teo-
puii, ABneHuil. OTBET U3JI0XKEH JIMTEPATYPHBIM S3BIKOM B TEPMHMHAX
Hayku. Moryt ObITh JOMYIIEHbl HEJOUEThl B ONpPEEICHUN TOHATHUH,
UCIIPABJIEHHBIE CTYJIEHTOM CaMOCTOSITENIbHO B IPOLIECCE OTBETA.

«yIIOBJIETBOPUTEIILHOY,
IIOPOTrOBBIA YPOBEHb

OOyuatromuiicst JaeT TOJHBIN, HO HEAOCTATOYHO TOCIIEI0BATEIbHBIN
OTBET Ha IOCTABJICHHBI BOIPOC, HO MPHU ITOM IMOKa3bIBAET YMEHHE
BBIIENIUTH CYIIECTBEHHbIEC M HECYLIECTBEHHbIE IPU3HAKU U TPUUYUH-
HO-CJIE/ICTBEHHBIE CBA3M. OTBET JIOTMUEH M HU3JIO0XKEH B TEpMHUHAX
HayKd. MoryT ObITh TOMyIIEeHB! 2-3 OMMOKH B ONpPEEICHHH OCHOB-
HBIX MOHATHH, KOTOPbIE CTYAEHT 3aTPYAHIETCA UCIPABUTh CAMOCTO-
ATENBHO.

«HEYI OBJIETBOPUTEIBHO»

OOyuaromuiicss JaeT HEMOJHBIA OTBET, MPEACTABIAIOUINN CcOOOH
pa3pO3HEHHBIEC 3HAHUS 0 TeME BONpPOCa C CYIIECTBEHHBIMHU OIIHUO-
KamMH B onpeneneHusX. [IpucyTcTByrOT parMeHTapHOCTh, HEIOTH Y-
HOCTh H3JI0’keHUsI. OOyJaromuiicss He 0CO3HAET CBS3b JIAHHOT'O TIOH 5I-
TUSA, TEOPUH, SBIICHUS C APYTUMH OOBEKTaMH AUCHUIUIUHBI. OTCYT-
CTBYIOT BBIBOJbI, KOHKPETH3ALHUsI M JOKA3aTEIbHOCTh H3JI0KEHUSI.
Peun Herpamotnas. JlonoMHUTENBHBIC U YyTOYHSIOIINE BOPOCHI TIPe-
Mo/IaBaTeIsI HE MPHUBOMAT K KOPPEKIIMH OTBETA CTYJICHTA HE TOJBKO
Ha MTOCTABJICHHBIA BOIIPOC, HO M HA JIPYTU e BOMPOCHI U CIIUTIIIMHBI.

2.7 Kputepuu onleHUBaHMs KOHTPOJIbHBIX padoT

OueHka sK3aMeHaTopa,

Kpurepuu (nonucats KpuTepruu B COOTBETCTBUH C KOMIIETEHIIUSIMH )

YpOBEHb
COTIMYHOY, OOy4aromuiicss BRITOTHIII paboTy 0e3 OMmMOOK U HEAOYETOB, JOIMY-
BBICOKHUI1 YPOBEHb cTuj He OoJiee OIHOT 0 HeJoveTa.

«XOpOLIO», OOyuaromuiics BBIOJHUI pabOTy MOJHOCTBIO, HO JOMYCTHJ B HEH

MTOBBILIECHHBIN YPOBEHb

He Oosee ofHON HerpyOoil OmMOKM M OZHOTO HEJoYeTa, Uil He 00-
Jee ABYX HEJ0YETOB.
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«YAOBJICTBOPUTCIILHO», O6yanOIHHﬁCH MMpaBUJIbHO BBLIINIOJHHII HEC MCHEC IMOJIOBUHDLI pa6OTBI

MOPOTrOBbIN YPOBEHD 13805

Jce

JIOITYCTUJI He 0oJiee ABYX IpyObIX OMMOOK, MM HE 0oJiee OaHOU

rpy0oil u oxHOW Herpy0oil omuMOKKM U OAHOTO HeloueTa, Uil He 0o-

JBYX-TpeX HErpyObIX OIMOOK, UM OAHOW HErpyOol omMOKU U

TPpEX HEAOUETOB, UJIK IIPU OTCYTCTBHUU OHII/I6OK, HO IIpU HAJIMYUHU YC-
TBIPEX-IIATH HCAOYCTOB.

«HEYOBJETBOPUTENbHO» | OOyUaromuiicss TOMyCTHI YUCIO OMMOOK U HEJOYETOB MPEBOCXO/IS-

iee HopMy, IpU KOTOPOIl MOKET OBITh BBICTABIIEHA OLIEHKA «3%», WK
€CJIM TIPAaBHJIbHO BBIMTOJHUII MEHEE ITOJIOBUHBI paOOTHI.

2.8 Kputepuu oleHKH TeCTOB

Crynenu ypoBHei OTnmuuTeNnpHbIE TPU3HAKU [Tokazarens oreHku cop-
OCBOCHHMSI KOMIIETEH- MHUPOBAHHOW KOMIIETCHIINHU
187071
OO6yuaromuiicss Bocmpous3BoauT Ttepmu- | He menee 55 % OGaios 3a
[loporossiii HBI, OCHOBHBIE MOHATHS, CIIOCOOEH y3HA- | 3aJJaHUs TecTa.
BATh SI3bIKOBBIE SBJICHHUSI.
OOyuaromuiicsi BBIABIISIET B3auMOcBsi3u, | He menee 75 % OGaioB 3a
TTpoxBHHyTHIi KJIacCU(HUIHMPYET, YMNOPAI0UMBAET, HH- | 3aJJaHUS TeCTa.
TEPIPETUPYET, MPUMEHSAET Ha IPAKTHKE
IIPOMEHHBIN MaTepHAJL.
B . OOyuaromuiics aHanu3upyeT, orjeHuBaer, | He menee 90 % OGamioB 3a
PICOKHH POrHO3UPYET, KOHCTPYUPYET. 3a/IaHMs TeCTa.
Komnerenuus Menee 55 % OGamnnoB 3a 3a-
He chopmupoBaHa JTaHUs TecTa.

2.9. Kputepun oueHKM NpakTHYEeCKHUX 32124

OneHnka 3K3amMeHaTopa,
YpOBEHb

Kputepuu (nonucath KpUTEpUu B COOTBETCTBUU C KOMITIETEHI[U-
SIMH)

«OTJINYHOY,
BBICOKUI YPOBEHb

OOyuaromuiics 1eMOHCTPUPYET 3HaHUE TEOPETHUUECKOTO U TpaK-
TUYECKOr0 MaTepHaja Mo TeMe MpaKkTHUecKoW paboThl, orperne-
JISIET B3aMMOCBSI3M MEXKy MOKA3aTeIsIMH 3a/1a4H, NAET MPaBUIIb-
HBII aJITOPUTM pelICHUs, OPEAEIIIeT MEXKIUCIUIIIIMHAPHBIE CBSI-
31 110 YCJIOBUIO 3aIaHMUS.

«XOpOLIOY, MTOBBILICHHBIN
YPOBEHB

OOyuaromuiics CTYAEHT IEMOHCTPUPYET 3HAHUE TEOPETUUECKOTO
U TPaKTUYECKOT0 Marepuana IO TeMe MPaKTU4YEeCKOH paboTsl,
JIONyCKasi HE3HAUMTEJIbHbIE HETOYHOCTH INPU PELIEHUM 3ajad,
UMes HeMoJIHOE NMOHMMAaHUE MEXIUCLUUILIMHAPHBIX CBA3EH IpU
IIPAaBUJILHOM BBIOOpE aJropuT™Ma pelieHus 3aJaHusl.

«YZOBJIETBOPUTEIBLHO», IOPO-
TOBbI YPOBEHD

OOyuaromuiicss 3aTpyAHICTCS C MPABHJIBHON OLIGHKOW IMPeIsio-
YKEHHOMW 3aj1auu, JaeT HEMOJIHBIA OTBET, TPEOYIOIMNK HABOISIINX
BOIIPOCOB TIPEIOAaBaTelIs, BHIOOp alrOpUTMa PEIICHUS 3aa4d
BO3MOJKEH IPU HABOJALIMX BOMPOCAX MPENOIaBaTENs.

«HEYJIOBJIETBOPUTEIBHO,

OOyuarommuiics JaeT HEBEPHYIO OLIEHKY CUTYalluH, He-
MIPaBUJIBHO BEIOUPAET aJIrOPUTM JICHCTBUH.

2.10. Jomyck K caave 3a4eTa

1.ITocemnenue 3aHATHH, JOMTYCKACTCS OJJUH MIPOITYCK 0€3 MpeabsIBICHUS CITPABKHU.
2. BrimonHeHne caMOCTOATENBLHON PabOTHI.
3. AKTHBHOE y4JacTHe B pab0oTe Ha 3aHITUSIX.

7




OTMeTKa «3a4TEeHO0» BBICTABISIETCS 00ydYaroleMycsi, KOTOPbIM BBIIOJHUI HPOrpaMmy
71a00paTOPHBIX 3aHATUH BO BpEeMs M3Y4E€HUs AUCIHUIUIMHBL 3HAET CYIIHOCTh COBPEMEHHBIX M e-
TOJIOB MCCJIEIOBAaHUS; HHCTPYMEHTAIbHOE 00ECIIeYeHHE COBPEMEHHBIX METOJIOB HUCCIIEI0BaHU if;
METOJMKY IOATOTOBKH PAaCTUTENIBHBIX 00pa310B, 00pa3LloB CEMSH, CHOIIOBOIO MaTepuaa JJl..

OTMmeTKka «He 3aYTEHO» BBICTABISETCS 00yYaromeMycsi, KOTOPBI He BBIMOJHUI MPO-
rpaMMy J1aOOpaTOpHBIX 3aHSATHH, a TaKKe MPH MPOBEIECHUU TECTUPOBAHMS JJaJl OTBETHI, HE CO-
OTBETCTBYIOIME, KAK MUHHUMYM, KPUTEPHUSIM YA OBJICTBOPUTEIBHOM OLEHKH TEOPETUYECKOIO
Kypca.

Pe3ynbraTel 3auera OLEHUBAIOTCS OTMETKAMU: «3a4TEHO», «HE 3auyTeHo». HesBka Ha 3a-
4ET OTMEYAETCS B BEIOMOCTH CIIOBOM «HE SIBUJICS.

3. TumoBble KOHTPOJbHbIE 3aJaHUSl WM HHbIEe MaTepuUalibl, HEOOXOAUMBIE IJIs
OLCHKH 3HAHMH, YMeHMii, HABbIKOB M (WJIH) ONbITA JAEATEIbHOCTH, XapPaKTEePH3YHIIHUX
Tanbl (OPMUPOBAHUS KOMIIETEHIMI B Mpolecce 0CBOEHUsI 00pa30BaTeJbHON MPOrPaMMbl

3.1 Bonpocsl K 3K3aMeHY
(He npeoycmomperwr)

3.2 Bonpocsl K 3a4yeTy

YCcKOpeHHOE Pa3sMHOXKEHUE 03/I0POBIEHHOr 0 KapToders.
OCHOBHBIE 3Talbl TEXHOJIOTUH 0370POBJIEHHOI'0 KapTOQes.
[IpuroroBnenre MaTOYHBIX pacTBOPOB 110 Mypacure-Ckyry.
e [lonmyueHue MUKpOKIyOHeH kapTodels in vitro ¥ UX HCIOJIb30BAHHE B DJIMTHOM CEM -
HOBOJICTBE.
e TexHuKa BEIWICHEHUS BEPXYIIEYHON MEPUCTEMBI KapTo(ers.
MukpodepeHKOBaHHE PacTeHUH KapTodes.
CxeMbl IPOM3BO/ICTBA 03/]0POBIIEHHOT0 KapToges.
Crepunu3zanus npy npoBefaeHuu padoT in vitro.
OCo00OEHHOCTH MPUTOTOBJIEHUS TUTATENIBHBIX CPE.
buonorus rpuba Bemenka.
e OKu3HeHHBIN UK U cIOCOOBI Pa3MHOXKEHHS TPHOOB.
e (CocraB nUTATENBPHOM cpenpl U BhIpAallMBaHMs I'puba BemieHka Ha HMCKYCCTBEHHOU
cpene.
e Crepunusalus NUTATEIbHON Cpebl Ul BbIpAalMBaHUs I'PUOOB M CIIOCOOBI BhIpAIlMBa-
HUS MULIENNUS.
e JloaroroBka 3epHOBOro cyOCTpaTa U BbIpAalllMBAaHUE HAa HEM MHULIEIUS TPUOOB.
TexHonorus BelpaliBaHUs MULEJIUS Ha 36PHOBOM cyOcTpare.
"Crapas 1 HOBast" OMOTEXHOJIOTHSI.
Hcnonp3oBaHue METOMOB In Vitro B CENbCKOXO035HCTBEHHON OMOTEXHOJIOTUH.
ITonmyueHue ramiaouoB B KyJbType NBUILHUKOB.
Huddepennuanus KIeToK in vitro.
Jloka3aTenbCTBO TOTUIIOTEHTHOCTH OTAEIbHBIX U30JIMPOBAHHBIX KIIETOK.
TpeOoBaHus, NpeabsBIIIEMbIC TPH MPOBEASHUHU paboT in Vitro.
KynpeTypa nporonnacTos.
TpebGoBaHus kK MUTATENLHOM CpeIE.
buorexHosorus u 0061acTu ee NpUMEHEHMUSL.
Comarnueckas TuOpuIu3aus.
KynpTypa KJI€TOUHBIX CyCHEH3UM.
@DUTOrOpMOHBI B TEXHOJIOTUH in Vitro.



ToTUNOTEHTHOCTh PACTUTENILHOM KJIETKH KaK OCHOBA METO/A KYJIbTUBUPOBAHUA in Vitro.
KynbTypa n3onupoBaHHBIX 3HA0CIEPMOB.

Opranu3anys paboT Mo BeIpalliMBaHUIO paCTEHUH in Vitro.
CoMakJioHaJbHast K3MEHYUBOCTb.

OcobeHHOCTH pereHepaly pacTeHH B KyJIbType in Vitro.
Coznanune pekomOuHaHTHBIX JIHK u "OnGmunoTex" reHos.

MeTozs! in vitro JUist 0370pOBJICHUSI PACTEHUH.

Kynbrypa n301mpoBaHHBIX 3apOJbILIEH.

KynpTypa n301upoBaHHBIX CEMSIIOUEK.

Co3naHue TpaHCT€HHBIX paCTECHHH.

e KynbTypa HEOIIOAOTBOPEHHBIX 3aBSA3EH U CEMSIIOYEK.

e Tpanchopmanus y pacTeHus.

e DKCrpeccHs T'eHOB.

e BriieneHnue u KIOHUPOBaHHE TEHOB.

Perenepaiysi pacTeHH U3 MEPUCTEM.

WNHIyKus cTonoHo- 1 KITyOHeoOpa3oBaHus y Kaprodens in vitro.
Mukpo4yepeHKOBaHHUE y paCTEHUH.

CocTaB OCHOBHBIX TUTATENBLHBIX CPE/.

3.3 TecToBbI€ 3aaHUuA

Copepxanue Tecta

1.S: MoJiekyJisipHoe KJIOHUPOBaHUE — ITO:

—IMeToJl OOHapyKeHMs MOJNeKy1 pekomOuHanTHBIX JITHK.

—IMeToll OOHapykeHHUs: Moyiekynl pekoMmOnHaHTHBIX JIHK /Hampumep, ruOpuaHON Ma3MUIBI, MyTEM
BoueHUs: uyxkepomHoit JIHK B BekTopHyo mnasmujay/ TyTeM pacceBa W BBIpAlllMBaHWS Ha
MUTATEIFHOM arape KJeTok, B kotopsie Takas JIHK Obina BBenena tpanchopmarueii. B ciayuae Gakrepmii
KaKAas Takas KJIETKa IIPEACTaBJIsieT COOOM KIIOH, BCE KIETKM KOTOPOrO COJEpKaT OJUHAKOBBIE
MoueKyibl pekomOnHanTHOH JTHK.

—: Meroz obHapykenus monekyn JIHK.

—: MeToz oOHapykeHHs MoJIeKyn pekomMOnHanTHbeIX PHK.

2.S:IIporomaact — 3T0:

—:9acThb IUTOIIA3MBI, JIUIIICHHAS KIICTOYHON CTCHKH.
—:9aCTh KIICTKH, JIMIIIEHHAS KJIETOUYHBIX OpPTraHelll.
—9acTh [IUTOIJIA3MBIL, C KJICTOYHON CTCHKOM.
—:9acThb KIIETKH, JIMIICHHAS KJICTOYHOU CTEHKH.

3.S:IMaccaxk — 310!

—Tepecaka Kauryca Ha 00OTalIeHHY0 TOPMOHAMH MTUTATEIbHYIO Cpey JH00 ISl TOIepIKaH sl pOCTa,
00 ¢ IeNbI0 HHAYKITMH MopdoreHesa.

—Tepecaaka KaJuryca Ha 0e3ropMOHaNIbHYIO MUTATEIBHYIO CPEy JIMOO JIs MOICPKaHuUs POCTa, MO0 C
LEJIBI0 MHTYKIUH MOp(doreHesa.

—TIepecajka KaJuryca Ha CBEXKYIO IMTATENIFHYIO Cpely MO0 Ui ONAEepKaHus POCTa, MO0 ¢ IEeIbI0 NH-
OyKIuu Mopdorenesa.

—TIepecaka Kajuryca Ha CBEXKYIO ITUTATEIBHYIO CPey.

4.S:Ilnazmuaa — 31o:

—:konbleBas Monekyna PHK, permmnupytoiasicst B KleTkax aBTOHOMHO OT XPOMOCOMBI.
+:xonbueBas monekyna JJHK, penuuupyromascs B KJIETKaX aBTOHOMHO OT XPOMOCOMBI.
—HelHas monekyna JIHK, permmuuupytomascs B K1eTkax aBTOHOMHO OT XPOMOCOMBI.

—MOJIEKYJIa, PEeIIMLIMPYIOLIasics B KIETKaX aBTOHOMHO OT XPOMOCOMBI.




5.S: IlpokapuoTbl —

—IMPOCTEHIINE OTHOKICTOYHBIC OPTaHU3MBI.

—IMPOCTEHIIINE HEKJICTOUHbIC OpraHu3Mbl (OaKTepHH, CHHE-3€JICHbIe BOJOPOCIH), T'€HETHYECKHMA
Marepuall KOTOPBIX PACIIOIIOKEH B HEOKPYKCHHOM SIIEPHOH MEMOPaHON HYKIICOUIC.

—IIPOCTEUIIIE MHOTOKJIETOUHBIC OPraHU3MEBI (0aKTEPUH, CHHE-3€JICHBIE BOJIOPOCIH).

—IMPOCTEHIIINE OJHOKICTOYHBIC OpraHu3Mbl (OaKTepHUH, CHHE-3€JICHbIC BOMOPOCIH), TEHETHYECKHUIA
Mareprall KOTOPBIX PACIIONIOKEH B HEOKPYKEHHOM SIIEPHON MEMOpPaHOi HYKJICOH/IC.

6.S: Mposudepanust — 310:

—Ipa3pacTaHue TKaHU ITyTeM MEHOTHYECKOro HOBOOOPA30BaHHS KIIETOK.
+:pa3pacraHre TKaH! TyTeM MUTOTHYECKOr0 HOBOOOPA30BaHMsI KIIETOK.
—Ipa3pacTaHue TKaHH.

—!HOBOOOPa30BaHME KIETOK.

7.S: IlpomoTop — 310:

—pEeTYJISATOPHBI YYacTOK IeHa WJHM TPYMIbl T€HOB, K KOTopoMmy mpucoenunsiercs ¢epment PHK—
noJmmepasa, OCYH_IGCTBJIHIOH_[I/II\/'I TPAHCKPUITIHIO T'CHOB.

—ICTPYKTYPHBI YYacTOK T€Ha WJM TPYINbl T'€HOB, K KOTOpoMmy mpucoeaunsercs ¢epment PHK-—
noJmmmepasa, OCYH_IGCTBJIHIOH_[I/II\/'I TPAHCKPUITIHIO T'CHOB.

—pEeTYJISTOPHBIM YYacTOK IeHa WJM TPYMOIbl T€HOB, K KoTopoMmy mnpucoenussercs ¢epment PHK—
TPAHCKPUIITa3a, OCYIIECTBIISIONMI TPAHCKPHITIMIO TEHOB.

—PETYJISATOPHBIA YyY4acTOK I'eHa WM TPYIIIBI TeHOB, K KoTopoMy npucoeauusiercs pepment PHK-rupasa,
OCYLIECTBILIIOIIUI TPAHCKPHUITLIUEIO T'€HOB.

8.S:PeBepraza — 3ro0:

—:epmenT, orBevarommii 3a cuare3 PHK na marpure JIHK.
—:epmeHT, oTBevarommii 3a cuare3 JJHK.

—:(bepmeHr.

—:epmenT, orBevarommii 3a cuare3 JJHK Ha marpunie PHK.

9.S: Perenepanus — 3T0:

—IIpOIECC BOCCTAHOBJIEHUS KIETKON YTPAYEHHBIX UM MTOBPEXKICHHBIX YaCTEH.

—IIpOLIECC BOCCTAHOBJIEHUSI OPraHU3MOM YTPAaYEHHBIX WJIM IIOBPEXKICHHBIX 4YacTe. B kieTouHOU
HWHXEHEPUH PAacTeHHH — Mmpolecc oO0pa30BaHMs LIEJIOr0 PACTEHHSI M3 OJHOM KIETKW WJM KaJUTyCHOM
KYJBTYpBI.

—IIpOLIECC BOCCTAHOBJICHUSI YTPAUEHHBIX WM ITOBPEXKICHHBIX YaCTEW OpraHu3mMa.

—IpOIECC BOCCTAHOBJIEHHSI KJIETKOM MJIM LIEJIBIM OPraHU3MOM YTPAdEHHBIX WJIM MOBPEXKICHHBIX YacTel.
B xireTouHOl MHXXEHEpHH PACTeHUH — Mpoliecc 0Opa3oBaHMsI [[EJIOr0 PACTCHUS M3 OJHOU KIIETKH WIIN
KaJUTyCHOW KYJIBTYpHI.

10.S: PexomOuHanus — 310:

—:00MEeH TeHEeTHYECKUM MaTepHalioM MeXy NByMs ucxofubiMu monekynamu JHK, 3axperuisronmii y
IIOTOMCTBA HOBBIE KOMOWHAIIMI TPU3HAKOB.

—: 0OMeH reHeTHYEeCKHM MaTepraioM MeKIy aByms mosiekynamu [JHK.

—:00MEH TeHEeTHYEeCKUM MaTepHalIoOM MEXIy IBYMs ucxomubiMu Mmonekyidamu JHK, mpuBomsmmit k
MOSIBJICHHIO y TIOTOMCTBA HOBBIX KOMOHMHAIIMI MpU3HAKOB. Ha MoONEKymsIpHOM ypOBHE pPE3yJbTaToM
PEKOMOMHAITUH SIBJISIETCS] 00pa3oBaHue peKOMOMHAHTHBIX (THOpuHbIX) JTHK.

—:00MEeH TeHeTUYEeCKUM MaTepHaIoM MEKAY JBYMsI KJIETKaMH.

11.S: Penumkanusi — 3T0:

—IMpoliecC CaMOBOCIIPOM3BEACHUSI HYKJICHHOBBIX KHUCTOT. OCyIIecTBIAETCS MyTeM CHHTE3a JTOYEPHHX
HHTEH (PETiK) Ha UCXOAHOM MOJIeKyTe (MaTpHIe).

— MpoLIECC CaMOBOCIPOU3BEICHHS HYKIIEMHOBBIX KUCIIOT.

—IMPOIIECC BOCIIPON3BEICHUS HYKJICHHOBBIX KUCIIOT.

—MPOUECC, TPOUCXOJAIIMNA B HYKJIEUHOBBIX KHCJIOTaX.

12.S: PecTpukTa3sbl — 310:
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—:(epmentsl, paspesatomuie PHK Ha dparmeHTsI B cTpOro onpeaeneHHbIX MeCTax.
—:epmenTsl, paspesatomre JJHK Ha ¢parMeHTHI B CTPOTo ONpE/ICIICHHBIX MECTaX.
—:pepmenTsl, paspesatomme JJHK Ha dparmeHThI.

—:pepmenTsl, orBevaronme 3a yasoenne JJHK.

13.S:ComaTuueckasi rHOpUAM3ANMS — ITO:
—THOpUAN3AIHS TPH OECIIOIOM Pa3MHOKEHHH.
—TUOpPUAM3AIMS TIPU ITOJIOBOM CKPEIIHBAHHH.
—THOPUAN3ALIUS TUILTOWTHBIX OPTaHU3MOB.
—TUOpUAM3AIHS B 00XO/I TIOJIOBOTO CKPEIIUBAHHSL.

14.S:ComMaKJI0HBI — 3TO

—pereHepaHThl, XapakTepusyrommecss (eHo— W TeHOTUNMYSCKMMH H3MCHEHHSMH B CpPaBHEHUH C
pacTeHUusAMU — TOHOPAMU.

—pacTeHus], XapaKTePU3YIOIIMECs TCHOTUITUUCCKUMUA W3MCHEHUSMH B CPaBHCHHHM C PACTCHHSMU —
JIOHOPAMH.

—IpereHepaHThl, TOTYUYCHHBIC U3 KAIUTYCHBIX KYJIBTYP, XapakTepU3yronmecs GeHO- U FeHOTUITHYCCKUMU
M3MCHEHHSIMH B CPABHEHUH C PACTCHUSMU — JIOHOPAMH.

—pacTeHusl MONYYCHHBIC M3 KAJUTYCHBIX KYyJIbTYpP, XapakTepu3yrommecs (EHO- U TeHOTUITHUCCKUMU
U3MEHEHUAMU.

15.S: CrpykTypHas 4acTh reHa — 310

—y4aCTOK XpOMOCOMBI, HETIOCPEICTBEHHO KOJUPYIOIINI HHPOPMAITHIO O cTpyKType Oenka nnm PHK.
—IY4acTOK siipa KJIETKH, HETIOCPEICTBEHHO KOMUPYIOIINA HH(POPMAIHIO 0 CTpyKType Oenka nim PHK.
—Iy4acTOK I'eHa, HEMOCPEICTBEHHO KON PYIOMINI HHPOPMALIIIO O CTPYKTYPE KIETKH.

—y4acTOK T'€Ha, HETOCPEACTBEHHO KOJIUPYIOIIHNI HHPOPMAIIUIO O CTpyKType Oenka mm PHK.

16.S:CycneH3H0HHas KYJIbTYpa — 3TO:

—!BBIpAIIMBAHUE B KUJKOW MHUTATEIbHOW CPEJe BO B3BEIICHHOM COCTOSIHHH OT/CIBHBIX KJIETOK WM MX
HEOOJIBIIMX TPYII [TPU UCIIOIB30BAaHUH AMapaTyphl, 00ECIIEUNBAIOIICH X adpallKIO U epeMelIMBaHHE.
—!BBIPAIIMBAHUE B JKUIIKOW MUTATEILHOW CpPEZie B OCAKICHHOM COCTOSIHUHM OTJICJBHBIX KJIETOK MM UX
HEOOJIBIIMX TPYII [TPU UCIIOIB30BAaHUH ANapaTyphbl, 00ECIIEUNBAIOIICH X adpallKIO U epeMelIMBaHHE.
—:BbIpallluBaHUC B )KI/I)IKOI\/'I nuTaTeJIbHON Cpe€ac BO B3BCIICHHOM COCTOSIHMM OTACIIBHBIX KJICTOK WJIM UX
HeOOJBIINX TPYIIT IIPH UCTIONH30BAHNH alapaTypbl, 00ECIIeUNBAIONIEeH pa3M HOXKEHHE.

—!BBIpAIlIBAHUE B )KUIKOH MUTATEIHFHOM Cpeie BO B3BEIIEHHOM COCTOSIHHU KJIETOK TPH MCIOJB30BaHUH
anmapaTypsl.

17.S: ToOTHNOTEHTHOCTH — 3TO:

—!CBOMCTBO KJICTOK PEaJIM30BaTh FEHETUIECKYIO HH()OPMAIIHIO SIpa.

—!CBOMCTBO KJIETOK PEaJIM30BaTh ICHETUYECKYIO HH(POPMAIMIO s7Ipa, 00ECIICUNBAIONIYI0 UX PA3BUTHE IO
L[EJIOT0 OpraHu3Ma.

—!CBOMCTBO KJIETOK PEajn30BaTh MeHETHUECKYIO MH(OPMAIUIO siApa, 00ecrnednBaroyo ux muddepen-
LUPOBKY M Pa3BUTHE JI0 LEIOr0 OpraHu3Ma.

—!CBOHMCTBO KJIETOK pealli30BaTh FEHETUIECKYIO MH()OPMAIIHIO XPOMOCOM, 00ecTIieynBaroNIyto ux nudde-
PEHIIMPOBKY.

18.S: Tpancdopmanust — 3T0:

—TIepeHOC TeHETHYECKOW MH(OpPMAIMK MEXIy KJIeTKAaMHU U OpraHM3MaMH C TIOMOIIbIO BBIICICHHON 3
kietok PHK.

—TIepeHOC TeHeTHYECKOW MH(OPMAIN MEXTy KJIeTKaMH M OpraHM3MaMH C TIOMOIIBIO BBIICICHHON 3
kietok JIHK.

—TIepeHoc HHPOPMALIUH MKy KJIeTKaMU U OpraHN3MaMH ¢ TIOMOIIBIO BeIZeTIeHHOH n3 kieTok JTHK.
—:TIePEHOC TeHETUIECKON HH(POPMAIIUN MEKITY KIIETKaMHU.

19.S: TpancreHHble OPraHU3MbI — 3TO OPTaHU3MEIL:
—IC MpU3HAKaMU, KOOUPYEMBIMH UY>KYPOIHBIMU I'€HAMH, MEPEIaHHBIMU B HUX C MOMOIIBIO T€HHOH WIIN
KJIETOYHOU MHKEHEPHH.
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—!C HOBBIMH TpH3HAKaMH, KOAUPYEMBIMHU UYKYPOIHBIMA T€HAaMH, NMEPEJAaHHBIMA B HHUX C TOMOIIBIO
TEHHOU WUJTK KJIETOYHOU MH)KEHEPUH.

—!C HOBBIMH TIpH3HAKaAMH, KOAUPYEMBIMH UY>KYPOIHBIMA T€HAMH, NIEPEJAHHBIMA B HHUX C TTOMOIIBIO
Oaxrepuu.

—!C HOBBIMH TIpH3HAKAMH, KOAUPYEMBIMH UYKYPOJHBIMH T'€HAMH, MEPEIAHHBIMH B HHUX C IOMOIIBIO
TpaHchOopMaIuH.

20.S: Tpanckpunumus — 310

—:"mepenuceiBanue" reHeTHUECKOW MHQOpMaIMU cO CTPYKTYpPHOH dacTh TreHa Ha marpuunyio PHK,
ocymectBisiemoe hepmentom PHK- rupu3a.

—:"mepenuceiBanne" reHeTHUeCKoW MH(OpMAIMU cO CTPYKTYpPHOW dacTh TreHa Ha marpuunyio PHK,
ocymectBisiemoe hepmenTom PHK- momumepasa.

—:"nepenuceiBaHne" reHeTHUECKOW HMH(OpMalMu cO CTPYKTYpHOH udacTu reHa Ha marpuunyio PHK,
ocymectsisiemoe pepmentom PHK - Tormonsomepasa.

—:"nepenuceiBanne" reHeTHUECKOW HMH(OpMaAIMU cO CTPYKTYpPHOH uyacth reHa Ha marpuunyio PHK,
ocymecrsisiemoe JIHK - nonumepasa.

21.S: Tpancasinus — 3T0:

—:cunte3 Oenka Ha MaTpue M-PHK, ocymectsisiercs B quromiasme.
—:cuHTe3 Oenka Ha Matpuie JJHK, ocymecrsisercs Ha pubocomax.
—:cunTe3 Oenka Ha MaTpriie M-PHK, ocymectBisiercs B kieTke.
—:cuHTe3 Oenka Ha Marpuie M-PHK, ocymiecteisiercs Ha pubocomax.

22.S: Tpancdopmanusi — 3T0:

—IMePEeHOC TEHETHYECKON MHPOPMAUH MEXIY KJIETKaMH U OpPraHU3MaMH C TIOMOIIBIO BBIICICHHONW U3
kietok JJHK.

—IMepeHoc TeHeTHYeCKON MH(OpPMALIUI MEXTY KIETKAMH.

—IMePeHOC TEHETHYECKON MH(POPMAUH MEXIY KIETKaMH U OpPraHU3MaMH C TIOMOIIBIO BBIICICHHONW U3
knetok PHK.

—IMepeHOC TeHeTHYECKOW MH(OPMAIMU MKy KJIETKaMH W OpraHM3MaMH C TIOMOIIBIO BBIJETICHHOTO U3
KJIETOK (hepMEeHTa.

23.S: TpaHcreHHbIe pacTeHusl — 3TO:

—OpraHu3MBbl, IOTyYEHHBIE B PE3YJIbTaTe PEKOHCTPYKLUHA OpraHU3Ma.
—.OpraHu3Mbl, IOTyYEHHBIE B PE3YJIbTAaTe PEKOHCTPYKIIMK T€HOMA.
—OpraHu3MBl, TOTyYEHHBIE B PE3YJIbTaTe PEKOHCTPYKIIMH XPOMOCOM.
—OpraHu3Mbl, IOTyYEHHBIE B PE3YJIbTaTe PEKOHCTPYKIHUHU Spa.

24.S: IluromiasMoH — 3T0:

—:MI/ITOXOH,HpI/IaHBHHﬁ T'€HOM LIMTOIIJIa3MHBI.
—ZMI/ITOXOHZ[pI/IaJ'IBHHﬁ n XJ'IOpOHJIaCTHBIﬁ I'CHOMBI IUTOIIJIA3MBI.
—ZXJ'IOpOHJ'IaCTHHﬁ T'CHOM IUTOIIJIa3MBbI.

—:_T'€HOM IUTOIIJIa3MBbI.

25.S: Lu6puag — 31o:

—IMPOJYKT CIMSHHSI KIIETOK.

—IPOAYKT CIHMSHHS KJIETOK, KOr[a rHOpU HACJeIyeT AP0 OJJHOTO POAUTENS, a IIUTOIIa3MOH — JIH0OO
JPYToro poIUTesl, THO0 000UX POAUTEIICH.

—IMPOJYKT CIMSHUSI KJIETOK, KOTIa THOPUI HACJEAYeT sIpa 00OUX POIUTEIICH.

—IIMPOIYKT CIMSTHHUS KJIETOK, OJyYCHHBIN MTPH THOPUIN3ALIIH.

26.S: llltTamm — 7710 :

—ICOBOKYITHOCTh pAacCTeHHH, MMEIOIIUX OOIIee MPOUCXOXKIECHHE M XapaKTEPU3YIOMIMXCS OANHAKOBBIMU
YCTOWYHMBBIMH ITPU3HAKAMHU.

—ICOBOKYITHOCTh OaKTepHaILHBIX KIIETOK, BUPYCOB, KIJIETOYHBIX JIMHAW JKUBOTHBIX WJIM PACTCHHH,
HMMEIOIIMX 00IIee MPOMUCXOKICHUE U XapaKTEPU3YIONUXCS OIMHAKOBBIMU YCTONYMBBIMH TPH3HAKAMU.
—ICOBOKYITHOCTh 0aKTEepHAJBbHBIX KIJICTOK, WM pACTCHHH, HMEIONIMX O0Iee MNPOMCXOKICHUE U
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XapaKTEPU3YIOLMXCS OMHAKOBBIMU YCTOHUMBBIMU [TPU3HAKAMU.
—ICOBOKYITHOCTh OaKTepHAJIBHBIX KIIETOK, BUPYCOB, KJIETOYHBIX JIMHUN IXKUBOTHBIX WJIM PACTCHHH,
HMEIOIIMX Pa3HOE MIPOUCXOKACHNE U XapaKTEPU3YIOLIMXCsI Pa3HbIMU PU3HAKAMH.

27.S:IMOpHOKYIBTYpPa — 3TO:

—KYJIETypa U30JUPOBAaHHBIX 3apOABILICH.

—!KyJIbTYpa U30JMPOBAHHBIX SHIOCIIEPMOB.

—!KyJIbTYpa U30JIMPOBAHHBIX CEMSIIOYEK.

—:BbIpalllMBaHUE NbLJIbIBLI Ha HCKyCCTBeHHOﬁ MMUTATEIILHON cpeac.

28.S: Jkcnpeccusi reHOB — 3TO:

—IIpoIIece, B pe3ysbTaTe KOTOPOro 3aKOANPOBaHHAas B TeHe nH(popMarus Oynet nepenucada Ha M-PHK u
TpaHCIMpPOBaHa Ha OEJIOK.

—! TIpolIece, B pe3yJIbTaTe KOTOPOro 3aKoJMpOBaHHas B TeHe uH(popMalus Oyer nepenucana Ha m-PHK.
—IIpoIiece, B pe3yIbTaTe KOTOPOro 3aKOIMPOBAHHAS B S/Ipe KIETKA WHpOpManus OyAeT mepernucaHa Ha
M-PHK u TpancimpoBaHa Ha GeJoK.

—IIpoIIece, B pe3yJibTaTe KOTOPOro 3aKOIUPOBAaHHAs B XpoMocoMe HH(opmalwst OyIeT Iepernicana Ha M-
PHK u tpanciupoBaHa Ha OeloK.

29.S:Yto Takoe azorduxcanus?:

—mepeBo armocepHoro azora (Nz) B pacTBOPHMYIO, OHOJIIOTHYECKH YCBOSEMYIO (popMy C TIOMOIIBIO
a30T(PUKCUPYIOIIUX OPraHU3MOB.

—mepeBon atmocepHoro a3ora (Nz) B HEpacTBOPHMYIO, OHOJIOTHYECKH YCBOSEMYIO (pOpMY C TIOMOIIIBIO
a30T(PUKCUPYIOIIUX OPraHU3MOB.

—mepeBon azora (N;) B pacTBOPUMYIO, OMOJIOTHUECKH YCBOSIEMYIO ()OPMY C TIOMOIIBIO a30THHKCHPY-
OIINX OPTaHU3MOB.

—: mepeBon atMocepHoro azora (N;) B pacTBopuMyr0 (HopMy C MOMOIIBIO a30TPUKCUPYIOLIUX Opra-
HU3MOB.

30.S:AMnunpukanus — 3T0:
—YMEHBIIICHHE J03bI TCHA.
—:paBHas J103a reHa.
—:0cjabieHue IeMcTBUS IeHa.
—!YBEJIMYCHUE J03bI I'eHa.

31.S: Anaporenes — 310:

—:pa3BUTUC 3M6pI/IOI/IJIOB, a 3aTeM U paCTeHI/Iﬁ N3 IPEAIICCTBECHHUKOB KCHCKUX ITOJIOBBIX KJICTOK.
—!pa3BUTUC 3M6pI/IOI/II[OB, a 3aTcM U paCTeHI/Iﬁ U3 NIpCAMCCTBCHHUKOB MY’KCKUX IMOJIOBBIX KJICTOK — MHUK-
pocriop.

—!pa3BUTUC 3M6pI/IOI/I,Z[OB, a 3aTéM U paCTeHHi/'I N3 MYXXCKUX ITOJIOBBIX KJICTOK — MHUKPOCIIOP.

—!pa3BUTHE YMOPHOUJIOB, a 3aTEM U PACTCHHI U3 )KEHCKHUX ITOJIOBBIX KJIETOK — MaKpOCIIOP.

32.S:buorexHoJ10rus — 3T0:

+:HayKa 0 MPaKTUYECKOM HCITONIb30BAHUU JIOCTHKEHU I OHOJIOTHH.

—:HayKa O MPaKTUIECKOM UCITOJIb30BAHNH JIOCTHYKEHU I TeHETUKH.

—HayKa O MPaKTHYECKOM HCIOIb30BAHIU JTIOCTHKEHUH MUKPOOHOJIOTHH.
—:HayKa O MPaKTUIECKOM HUCITOJIb30BAHNH JIOCTHKEHUH CEITLCKOT0 XO03SICTBA.

33.S: buojiorn4yecku akTUBHbIE COeIUHEHHUS — ITO

—!BEIIECTBA, CIIOCOOHBIC OKA3hIBaTh BIUSHUE HA BCE IMPOIIECCHI, TPOTCKAIOIINE B OPraHUu3ME.
—!BEIIIECTBA, CIIOCOOHBIC OKA3hIBAThH BIIMSHUE HA OMOJIOTUYECKUE MPOIECCHl B OPTaHU3Me.
—!BEIIECTBA, CIIOCOOHBIC OKA3bIBATh BIMSHKE HA HEKOTOPBIC IIPOIIECCHI B OpraHu3Me.
—!BEIIIECTBA, CIIOCOOHBIC OKA3BIBATh BIIHMSIHUE HA (PU3HOJIOTUUECKIE MPOIIECCH B OpraHu3Me.

34.S:BekTop — 310:

—mosekyina JIHK, He criocoGHas caMOCTOATENbHO PEIIMLIUPOBAThCS B KJIETKAX Pa3IMYHbIX OPraHU3MOB
u o0ecreurnBaTh Pa3MHOXKEHHE 1 padoTy BCTPOCHHOTO B HEE r'eHa.

—monekyina PHK, cnocobHasi caMOCTOSITENIbHO PEINIMIMPOBATECS B KJIETKAX Pa3JIMYHBIX OPraHW3MOB U
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o0ecreunBaTh pa3MHOKEHHE U paboTy BCTPOCHHOTO B HEE reHa.

+:monekyna JIHK, cnocoOHasi caMOCTOSTENIbHO PEIUTMIIMPOBATHCS B KIIETKAX Pa3IMYHBIX OPraHH3MOB U
obecreunBarh pa3MHOKEHUE U pabOTy BCTPOCHHOTO B HEE TeHa.

—IMOJIEKYJIa, CIIOCOOHAsI CaMOCTOSTEIFHO PEIUTMIPOBATHCS B KIIETKAX Pa3IMYHbIX OPraHM3MOB M o0ec-
MIEYMBATh Pa3MHOXKEHHUE M PadOTy BCTPOSHHOT'O B HEE TeHa.

35.S: I'en — 3T0:

—TI0CIIeJOBATEIbHOCTh AMHHOKHCIIOT, OTBETCTBEHHAS 3a ONpENeNIeHHYI0 (DyHKIMIO OpraHn3Ma ITyTeM
konupoBanus 6enka i PHK.

—TI0CIIeJOBATEIHOCTh HYKJICOTH/IOB, OTBETCTBEHHAS 3a OINpPEICICHHYIO CTPYKTYpy OpraHH3Ma ITyTeM
konupoBanus Oenka. [Ipencrasnsier coboii orpe3ok monekynsl PHK.

—!TII0CJIEA0BATEILHOCTD HYKJICOTHIIOB, OTBETCTBEHHAS 3a ONPEEICHHYIO (PYHKIMIO OpraHu3Ma IIyTeM KO-
nuposanus Oenka. [Ipencrasisier coboit orpe3ok Mosnekysbl HykinenHoBor kucnotsl (JJHK, pexe PHK).
—TI0CJIeZI0BAaTEIbHOCTh HYKJICOTHIIOB, OTBETCTBEHHAS 3a ONMpe/leleHHYI0 (GYHKIIUIO OpraHu3Ma IMyTeM KO-
nuposanusi Oenka wm PHK. IlpencraBnsier coboi orpe3ok Mosexysbl HykienHoBo kuciorsl (JIHK,
pexe PHK).

26.S: I'enorun — 3710:

—!COBOKYITHOCTb YaCTH I'€HETUYECKON WHPOPMALIUK OpraHU3Ma.
+:COBOKYITHOCTH BCEH TeHeTHYECKOW MH(OPMAIMU OpraHu3Ma.
—!COBOKYITHOCTH HH(pOpPMAITUK 00 OpraHu3Me.

—uH(pOopMaIms 00 opraHus3Me.

37.S: T'eHeTH4YecKUii KO — 3TO:

—IcucTeMa 3amucy reHetuueckor nH(opmanmu B Mosekyne JIHK komupyromiast Gemok

—ICHMCTeMa 3alliCH TeHeTHYeCKOW MHQOpMAalK, OCHOBaHHAs Ha COOTBETCTBHU 4YEPEJOBAHHS TPOEK
HYKJICOTUI0B (KomoHOB) B Monekyie JJHK mopsiaxy amuHOKHCIOT B KogupyemoM ero PHK

—ICHCTeMa 3allMCH TEHETHYeCKOW MH(OpPMAaIMK, OCHOBAaHHAs HA COOTBETCTBHM YEPETOBAHHS TPOEK
HYKJICOTHI0B (KOZ0HOB) B Mojiekyiie JJHK mopsaky aMUHOKHCIIOT B KOAHPYEMOM €10 OeJIKe.

—ICHCTeMa 3aluCh TeHEeTHYeCKOW WH(pOopMaImy, OCHOBaHHasT Ha COOTBETCTBHM YEpEAOBaHUS
HYKJICOTH/IOB (KOJIOHOB) B MOJIEKYJIe OeNka MOPAIKY aMHMHOKHUCIIOT B KoaupyemoM eto JJTHK

38.S: I'enHasi HH:KEHEPHUS— ITO

—M3MEHEHHE HACIISICTBEHHOCTH C IIOMOIIBIO €€ MPeoOpa30BaHus Ha YPOBHE OTACIBHBIX T€HOB.
—M3MEHEHHE HACIISICTBEHHOCTH C MIOMOIIBIO €€ MPeoOpa30BaHus Ha YPOBHE OTIAEIBHBIX XPOMOCOM.
—IM3MEHEHHE HACJIE[ICTBEHHOCTH C IIOMOIIBIO e Ppeo0pa3oBaHus Ha YPOBHE OTJEIbHOIO FeHOMA.
—M3MEHEHHE HACIICICTBEHHOCTH C IMIOMOIIBIO €€ MPeoOpa30BaHus Ha YPOBHE OTACIBHBIX OPraHU3MOB.

39.S: I'erepokapuoH — 3T0:

—!IIPOAYKT CIMSHHUS SANEP Pa3HbIX KIETOK.

—:HpOI[YKT CJIIMAHUA KIICTOK C TCHCTUYCCKU PA3JIMYHBIMU sAApaMHi, B KOTOPOM HE NPOU3OULIO CIHUSIHUC
aaep.

—IIPOAYKT CIMSHUS KIETOK.

—:HpOILYKT CJIIMAHUA KIICTOK C TCHCTUYCCKU PA3JIMYHBIMU AApaMU, B KOTOPOM IIPOU30LIJIO CIIMAHUC SALCP.

40.S: I'omokapuoH — 3T0:

—:HpOZ[yKT CJIMAHUSA I'CHETUYCCKH Pa3JIMIHbIX KJICTOK, B KOTOPBIX HE IIPOU3OIIJIO CIIUSHUEC SAOEP.
:HpOI[yKT CIIMAHUSA TCHECTUYCCKU HACHTUYHBIX KJICTOK, B KOTOPBIX HC IMIPOU30LIIIO CJIUAHUC AOCP.
:HpOI[yKT CJIMAHUA KIICTOK, B KOTOPBIX HC ITPOU30LIIIO CIIUAHUC ACP.

—.IPOAYKT CIMSHUS KIIETOK.

41.S:I'mHorenes— 310 :

—:pa3BuTHE 3HAOCHEpMa 0e3 OIUIOJOTBOPCHHS MPH KYJHTHMBHPOBAHUM HEOIUIOAOTBOPEHHBIX 3aBsi3cH U
CEMAINOUEK.

—:pa3BUTHE 3apPOJBIIIICBOIO MEIIIKa MOCJIE OIUIOIOTBOPECHHMS MPY KYJIbTHBHPOBAHUN HEOILIOIOTBOPEHHBIX
3aBs3el U CEMSITOUCK.

—:pa3BUTHE 3apOJIBIIIEBOT0 MEITKa 0e3 OIJIOJJOTBOPEHUS IPU KYJIHTHBUPOBAHIH OILUIOIOTBOPEHHBIX 3aBsI-
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3ell ¥ CEMSIIOYEK.
—:pa3BUTHE 3apOJBIIIEBOTO MeIKa 0e3 OIUIOMOTBOPECHUS MPH KYJIHTUBUPOBAHUHM HEOIUIOJIOTBOPEHHBIX
3aBsI3e U CEMSIIOUEK.

42.5:T'eHHasi HHKEHEPHUS — ITO:

—:9TO U3MEHEHNE HACIIEJCTBEHHOCTH C IMIOMOIIBIO ee TpeoOpa3oBaHus Ha YPOBHE OTJIEIbHBIX I'EHOB.

— :3TO U3MEHEHHUE HACIIEJCTBEHHOCTH C TIOMOIIBIO €€ IPeoOpa30BaHus Ha YPOBHE OTJIEIEHBIX XPOMOCOM.
—!9TO U3MEHEHHE HACJICJCTBEHHOCTH C TIOMOIIBIO €€ MPeoO0pa3oBaHus Ha YPOBHE OT/CIILHBIX OPTaHU3-
MOB.

—:9TO U3MEHEHHE HACIIEICTBEHHOCTH C MTOMOIIIBIO ee TpeoOpa3oBaHus Ha YPOBHE reHOMA.

43.S: lenemms — 310:

—I MyTaIsl, B pe3yJibTaTe KOTOPOI MPOUCXOUT J0OABICHUE OTHOTO WITH 00Jiee HYKICOTH/I0B
—: MyTalusl, B pe3yJibTare KOTOPOH MPOUCXOIUT yTpaTa OJJHOTO HIIM 00JIee HYKJICOTH/IOB

—I MyTalusi, B pe3yJibTare KOTOPOH MPOUCXOIUT yIBOCHUE OIHOTO MIH 00jiee HYKJIEOTHIOB
—I MyTanusl, B pe3yJibTaTe KOTOPOM MPOUCXOUT CHHTE3 OJJHOTO WK O0Jiee HyKJICOTUIIOB

44.S: THK - sto:

—II€30KCUPHOOHYKIICMHOBAsE KHCJIOTa, BBICOKOMOJCKYJISIPHBIA TOIMMEp, OOpa30BaHHBIA YETHIPHMS
HYKJICOTUJAMH, COCTOSIIMMU M3 a30TCOACPKAUIMX IMKIMISCKUX COCTMHEHUH, Ha3bIBAEMBIX OCHOBA-
HUSMH, CaXapoM — JIe30Kcupru0030i u pocdopHoii kuciaoToir. COOTBETCTBEHHO YETHIPEM HYKJICOTUIAM B
coctaB JIHK Bxonst 4 ocHOBaHMS — TUMHH, aJCHHH, TyaHHH ¥ LUTO3MH. YepemoBaHHEM HYKIICOTHIOB
KOJHMPYETCsI TeHEeTHYeCKasi nH(opMarusi.

—puOOHYKJIEMHOBAasE ~ KHCJIOTa, BBICOKOMOJICKYJSIDHBIA  TOJHMMEp,  OOpa30BaHHBIA  YETHIPHMSI
HYKJICOTH/IAMH, COCTOSIIUMH M3 a30TCOICPIKALIMX LUKIMYSCKUX COCIUHECHHH, Ha3bIBAGMBIX OCHOBA-
HUSIMH, CaXapoM — Je30KcUpru0030ii u pocdopHoii kucnoToil. COOTBETCTBEHHO YETHIPEM HYKJICOTUAAM B
coctaB JIHK Bxonst 4 ocHOBaHMS — TUMHH, aJCHHH, TyaHHH ¥ LUTO3MH. YeperoBaHueM HYKICOTHIOB
KOJMPYETCsl TeHEeTHYeCKasi nH(opMarius.

—IIe30KCUPHOOHYKIICHHOBASI KUCJIOTA, TIOJIMMED, 00pPa30BaHHbIA YETHIPbMS HYKJICOTHJAMH, COCTOSIIIAMH
U3 a30TCO/ICPIKANIMX [IMKINYECKUX COCANHEHMI.

—IIC30KCUPHOOHYKIICUHOBAsT KHCJIOTa, BBICOKOMOJICKYJISIPHBIA MOJUMEp, OOpa30BaHHBIA YETHIPHMSI
HYKJICOTH/IAMH, COCTOSIIIUMU U3 aMUHOKHCIIOT.

45.S: Tepmun in Vvitro —3To:

—: BbIpalllMBaHWE€ BHE OpraHu3Ma.

—:BBIpaH_II/IBaHI/Ie BHC OpraHui3Ma Ha HICKYCCTBCHHBLIX ITUTATCJIbHBIX Cp€aax B CTCPUIIbHBIX YCIIOBUAX.
—: BbIpallIMBAHNEC BHC OpraHrn3Ma Ha HCKYCCTBCHHBIX NMMTATCJIbHBIX CPECAaAX .

—:BBIpaIJ_IPIBaHI/IC B CTCPUJIbHBIX YCJIOBUIX.

46.S:Kanmyc — 3T0:

—: Macca U PepeHIMPOBAHHBIX KIETOK, 00pa3yIOUIMXCs IPU TOBPEKACHUN PACTEHHSI, TMOO0 MPU BIpa-
IMMBAHUU €IMHUYHBIX KJIETOK 1n ViVO.

—: Macca HenudepeHITPOBaHHBIX KIETOK, 00pa3yIONIMXCs IPH TIOBPEKICHUN PACTEHHS, TMOO MPH BbI-
palIMBaHUY SIMHUYHBIX KIETOK Ha MCKYCCTBEHHBIX Cpe/iax in vitro.

—: Macca AU GepeHIMPOBAHHBIX, T.€. CIEIHAIN3UPOBAHHBIX KIETOK, 00pa3yIOUMXCs PH MOBPEKICHUH
pacTeHusi, MO0 MpH BBIPAIIMBAHUN SAMHIYHBIX KJIIETOK Ha MCKYCCTBEHHBIX Cpeiax in Vvitro.

—: Macca Heau(pGepeHIMPOBAHHEIX, T.€. HECHEIHATN3UPOBAHHBIX KIIETOK, 00pa3yroIuXcs MpH MOBpe-
KIICHUM PACTCHUS, JIMOO NIPH BHIPAIIMBAHUU OOJIBIIIOT0 YHCIIA KJIETOK Ha UCKYCCTBEHHBIX Cpeiax in vitro.

47.S:Knon — 3ro:

—: TPyIIa TEHETUIECKH PA3IHYAIONINXCS KIIETOK, 00pa30BaBIINXCS B PE3Y/IbTATe ACICHUS OJTHON KIIETKH.
—! TpyIIa TeHETHYSCKA HE Pa3IMyarolIMXcs KJIETOK, 00pa30BaBIIMXCS B pe3ysbTare ACICHHS OIXHON
KJIETKH.

—: rpyIa KJIeTOK, 00pa30BaBIINXCS B PE3yJIbTaTe ACJICHHUS OJHOW KIICTKH.

—: TpyIa He Pa3IHYalOMIUXCs TCHETHYECKH KJIETOK, 00pa30BaBINUXCS B pPE3yJbTare pacrpeiciiCHUs
XPOMOCOM.
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48.S: Kierounasi nH:KeHepHS — 3TO:

—! TIOJTyYeHUE THOPHIOB

—! OJIyYeHHE THOPUIOB C TOMOIIBIO CIUSIHUS KIETOK

—! TIOJlyYeHUE THOPHJIOB C TOMOIIBIO THOPH IU3aIuH

—! TIOJlyYeHUE THOPHJIOB C TOMOIIBIO CIMSHHS TIPOTOILIACTOB

49.S: Konon — 3T10:

—:Tporika Hykseotra0B B JJHK nau PHK.

—:Tpoiika HykieotuaoB B JIHK wmi PHK, komupylomas omnpenencHHY0 aMUHOKHCIIOTY, JIH00
OTIpEeIEIISIONIas HAYallo /CTapT-KOAOH/ WM KOHEIT /CTOI-KOIOH/ TPAHCIISIINH.

—:Tpoiika HykneotuaoB B JJHK.

—:Tpoiika HykneotuaoB B PHK.

50.S: Koubroramus — 3to:

—IaHaJIoT TOJIOBOTO MPOoIecca.

—IaHaJIoT TIOJIOBOTO Ipoliecca y OaKTepHid, MPU KOTOPOM IEPEHOC IeHETUYECKOro Marepuasia OT OTHOM
OaKTepuu K IPyroi He MPOUCXOTUT.

—IaHaJIoT TIOJIOBOTO TIpoliecca y OaKTepHid, IPU KOTOPOM HET MPSIMOTO KOHTAKTa MKy KJICTKaAMH.
—IaHaJIor TOJIOBOrO TMpolecca y OakTepuil, mpu KOTOPOM MEPEHOC FEHETUUECKOro Marepuaia OT OTHON
OaKTepuH K IPYyroi OCYIECTBISACTCS B Pe3yJbTaTe MPSIMOr0 KOHTAKTa MEXTY HUMH.

51.S: Komniiementapuas JJHK (x/IHK) — 3ro:

: cuntezupyemas kot MPHK, cooTBeTcTBYIOIIast OnpeieieHHOMY T'eHy.
:cuHTe3npyeMas uckyccrseHHo konus MPHK, cooTBeTcTByrOIIas OonpeneneHHoMy TeHy.
‘cuHTEe3upyemMas uckyccrBeHHo konust MPHK.

:MPHK, cooTBeTcTBYyIOIIas ONpeneIeHHOMY TeHYy.

52.S:Kocmuabl — 310:

"HOBBIN THIT BEKTOPOB

HOBBII THI BEKTOPOB, COYETAIOIINX B ce0€ CBOMCTBO IJIa3MUbl U BUPYCA.
:0COOBIE BEKTOPHI.

"HOBBII THIT BEKTOPOB, 00JIaTA0IIIX CBOHCTBOM BHpYCa.

53.S: "JInunkue KoHULI" — 3TO

—:yuactku PHK co crmapeHHBIMH a30THCTHIMH OCHOBAHHSIMH, KOTOPBIC CTPEMSATCS OOBEIUHHUTHCS IO
HpI/IH]_[I/IHy KOMHHCMCHTapHOCTI/I.

—: yyactku JIHK co crapeHHBIMH a30TUCTBIMU OCHOBAHHSIMH, KOTODPBIC CTPEMSATCS OOBEAUHUTHCS IO
MPUHIIUITY KOMITJIEMEHTapHOCTH.

—: yuactku JIHK ¢ HecriapeHHBIMH a30THUCTBIMH OCHOBAHHSMHU, KOTOPBIE CTPEMATCS OOBCAUHHUTHCS 1O
MPUHIIUITY KOMILIEMEHTapHOCTH.

—I YYaCTKH XPOMOCOM C HECMAPCHHBIMH a30TUCTHIMU OCHOBAHHUSAMHU, KOTOPBIC CTPEMSATCS O0BETUHUTHCS
IO MPUHIMITY KOMILIEMEHTAPHOCTH.

54.S:JIokyc — 3T0:

—IMECTO Ha MOJIEKyJe HYKJICHHOBOH KHCIIOTHI, 3aHUMaeMO€ OJHHM TI€HOM WM TPYNIOH OOBIYHO
(hyHKIMOHATBHO OJIM3KUX TCHOB.

—IMECTO Ha MOJIEKYJIe HYKJIEHHOBOI KHUCIIOTHI.

—IMECTO Ha MOJIEKYyJ€ HYKJIEHHOBOH KHCIOTHI, 3aHMMaeMoOe€ OIHHM T€HOM WM TPYNIOd OOBIYHO
(YHKIMOHAJBHO JANEKUX TEHOB.

—IMECTO Ha MOJIeKyJie Oenka, 3aHMMaeMOoe OHUM T'€HOM HJIA TPYIITOH 00BIYHO (PYHKIMOHAIBHO OJIM3KIX
T'eHOB.

55.S:®utoropmonsbI — IT0:

—XMMHYECKHE COCIAWHEHHS, KOTOPbIC BBIICISFOTCS B MHKPOKOJIMYECTBAX B OJHOW YacTH PACTECHWUS,
TPaHCIIOPTUPYIOTCS B APYTHE €r0 YACTH, IJIe MPOSBIIIOT PEryJIUpYoIiee IeCTBUE Ha TPOIECChl pOCTa U
Pa3BHTHSL.

—XMMHUYECKHE COEIMHEHHsI, KOTOpHIC BBIICIISIOTCS B MAaKpPOKOJIMYECTBAX B OJNHOM YacTH PAaCTEHHS,
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TPAHCIOPTUPYIOTCS B APYTHE €ro YacTu, Iie MPOSABILIIOT PEryIUpyollee AeiicTBUe Ha IPOLIECCH POcTa U
pa3BUTHAL.
—XUMHUYECKHE COEIMHEHHS, KOTOpbIe MOTPEOIIOTCS B MHKPOKOJIMYECTBAX B OJHON YacTH PacTEHHUS,
TPaHCIOPTUPYIOTCS B APYTUE €T0 YACTH, I7I€ MPOABIIIIOT PETYIUPYIOIIEE AEWCTBUE Ha MPOLIECCH pOCTa U
pa3BUTHAL.
—!XUMHUYECKUE COEIMHEHHUS, KOTOpBIE IMOIJIOIAITCS B MHUKPOKOIMYECTBAX B OJHOM 4YacTH pacTEHMs,
TPaHCIIOPTUPYIOTCS B APYTUE €TI0 YACTH, I7I€ MPOABIISIOT PETYIUPYIOIIee AeHCTBHE Ha MPOLIECCH pOcTa U
pa3BUTHSL

Tunosbie 3ag1aun

3agauya 1. [IpoBecTH KOTXUIIMHUPOBAHUE ................. JUIsl BOCCTAHOBJIEHUS IJIOJJOBH-
TOCTHU B (pa3e KyIIECHUS.

1. IIpopacTuTh ceMeHa 1 JOBECTH pacTeHUs 10 (assl ..........

2. PacTeHHs NEPBUYHBIX TPUTUKAIIE .......... W3 TPYHTA, ....... KOPHH B BOJZE.

3. I[lomecTHTs ...... pacTeHu B ....... , YKOPOTUTb UX HA .... - .... CM.

4. Tlepenectu pacTteHus B pacTBOp .......... (0,1-0,2%) ¢ AMCO (...%) mHa...-..
4acoB IpU TeMIeEparype ... - ... °C 1 OCBELECHHUH.

5. IIpOMBITE KOPHU PACTEHUH ........ MHHYT B BOJE U BBICAJIUTh PACTCHUA B ...... .

Zamaua 2. OmnpenenuTth MOCIENOBATEIHFHOCTh ITANIOB U TPEOOBAHMSI IO MPOIEAYPE TIO-
Jy4EeHHs CTEPHIIbHBIX MUKPOKIYOHEH U pereHepaHToB U3 KiyOHel kapTodens ¢ UCIoIb30BaHu-
€M KYJbTYPbl MEpPUCTEMAaTHUECKUX TKAHEH.

1. OnpenenuTh TPaBUILHO pa3Mep SKCILUIAHTOB , TPOCTEPUIIN30BATh U pa3pe3aTh KIyOHH.

2. O6paboTaTh IKCITAHTBI PACTBOPOM ...'vvneeeneennnnannnnnn. (1r/m) nist MHAYKIUKW CHSIIAX
MOYeK.

3. IlomecTHTh OKCIJIAaHTHI Ha TIOBEPXHOCTh CTEPHJIFHOTO BIAXHOIO cyOcTpaTa
G ). [Tony4uTs moderu pasMepom ............ CM.

4. B . YCIOBUSIX JAMHHAp-O00Kca TpPU YBEIHYEHUH .... - ..... pa3 MO Jy-
MOWH TMPOU3BECTH H3OMALMIO ......vvennn.... BEPXYIICUHBIX . ...eenuenenne. MEpHUCTEM pa3MepoM
........... MKM.

5. IloMecTHTh 3KCIJIAaHTHI HA arapu30BaHHYIO MUTATEIBHYIO CPEAY «...euu......

5. J1ns KyJIbTUBUPOBAHHUS YKCILIAHTOB ONPEEITUTh MPABUIILHO CICAYIONINE TOKA3aTENN |

- TeMIIEpaTyphl,

- OCBEILIEHHOCTH,

- IPOJOJDKUTEILHOCTH JTHS,

- IPOAOIDKUTEIBHOCTH KYJIbTUBUPOBAHHUS (.............. CYTOK).

6. [lepenectu cocynbl € SKCIJIAHTAMH HA ............. CYTOK B KaMepy C OCBEILEHHOCTHIO
....... mroke. K KoHITy 3TOro nepuoja noderu T0CTUTHYT Pa3Mepa ............... CM.

7. IlepeHecTu B CTEpHIIBHBIX YCIOBUSX copmupoBaBirecs noderu Ha cpeny MC ¢ no-
OaBJICHUEM ...... % KOHLEHTpauu (GUTOTOPMOHA ............. JUIsL MHAYKIUU (OpMUpOBaHuUs Ia-
3YIIHBIX TOOErOB M MPHIATOYHBIX KOPHEH.

8. Bcro mpouenypy noBTOPSITh, [TOKa MOOEru He TOCTUTHYT pa3Mepa ....... CM.

9. IMa3ymHple moOeru nepeHecTy Ha arapu3oBaHHyro cpeny MC ¢ 100aBJIGHUEM ..... MI/T
BAIT u........... /71 caxapo3bl B COCY/IbI, 00BEMOM ........ M.

10. ITapameTpsl KyIbTUBUPOBAHUS:

- TeMIieparypa,
- OCBEILIEHHOCTb,
- IPOIOJDKUTEIBHOCTD JIHS,
- IPOJIOJKUTEIbHOCTD KYJIbTUBUPOBAHUS (. .vevnen.... CYTOK).
11. B utore uepes ...... Mecslla B KaKJI0M KOJ0e pa3oBbeTCS ..... - ..... IIT. MUKPOKJIYO-

HEl, KOTOpbIE MOTYT CITYKUTh UCTOYHHKAMHU HOBBIX MCXOJHBIX 0€3BUPYCHBIX BEPXYIICYHBIX ITO-
O€ros.
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3agaua 3. [IpoBecTH KOIXUIIMHUPOBAHUE TAIIOMIHBIX PETCHEPAHTOB .............. TS
BOCCTaHOBJICHHS AUIUIOMJIHOTO HAOOpa XpOMOCOM U TOJYYEHHS JUTATUIONOB, HUCIIOJB3Ys Cle-
JYIOIIM € TaIbl pabOThI:

1. IIpoOupku ¢ pacTEeHUSIMH, Pa3BUBIIMMHKCS U3 H30JIMPOBAHHBIX 3aPOJIBIIICH 10 a3kl ...

- .... JUCTEB 34 ....... JHEH 10 KOJXMIIMHUPOBAHUS ITOMECTUTh B KaMepy C HOYHOH TeMIlepaTy-
poii ... -.... °C.

2. PacroBop .....% xonxuuuHa u ....% JMCO HanuBaioT B IpoOUPKHU U MOMEUIAIOT UX B
MUKpoaHaspocTat (Monens MU-752). BoikauaTh BO3AYyX 10 AABJICHUS ...... MM pPT. CT. B T€4EHHE
.... MUHYT. BoCCTaHOBUTH J1aBlieHHE MENJICHHBIM BBeIEHHEM Bo3ayxa [Iponenypa noBTopsercs
......... pasa.

3. Pactenus BbIcaiuTh B COCYZbl C MIOYBOM M BBIpAIIMBATH IIPU JHEBHOM TeMIIEpaType
...... °C M HOYHOH .......... °C.

4. Yepe3 .... JHEH NpPOBECTH HEKOPHEBYIO MOJKOPMKY PACTBOPOM ............. (2 mr/n),
....... OS5Mr/mu....oooeennnnnn.. (3 Mr/m).

3.4 Pedepar
(He npeoycmompetni)

3.5. Bonpocsl KOJLLIOKBHYMa

1. ®dutoperyasaTopbl B TeXHOJOrHHU IN Vitro myist obecrieueHus KOpHeoOpa30BaHusl, Ka-
JycoreHesa u Mopdorenesa.

2. IlpuopuTeTHbIC HANIPABJICHHUS T€HHON MHKCHEPHUHU PACTCHUM.

3. TpeOGoBaHuUs K COCTaBY MUTATENBHBIX CPE B TEXHOJIOTHH IN Vitro.

4. JIocTUKEHUsl TeHHOM HHKEHEPUU PacTeHUMH.

5. IlepcnekTUBBI pa3BUTH I TEHOOMH)KEH EPHBIX HCCIIEIOBAHUMN B CEJIEKIIMM PACTEHUH.

6. IlpupomaHbie perynsTopbl pocTa U pa3BUTHS U UX POJIb B MPOIECCaX KUZHEACATEIbHO-
CTH PACTEHUH.

7. TlepedeHp He0OXOAMMOT0 00OPYAOBAHUS U TPEOOBAHMS K HEMY .

8. Crepunmsanus U CO3JJaHUE aCETITUYECKUX YCIOBHH BBIpAIIMBAaHUS PACTEHUI B TEXHO-
Joruy in vitro.

9. ®uToperyasITOphl B TEXHOJOTHH IN VItro mist obecredeHns KauTycoreHesa.

10.@uTOperyaaTOphl B TEXHOJOrHH IN VItro asst obecreveHust KOpHeoOpa3oBaHHUs.

11.duTtoperyasaTopbl B TEXHOJIOTHH IN VItro i odecriedeHuns SMOproreHesa

3.6. [lepeyeHb BONPOCOB IJIsi KOHTPOJIbHBIX Pa0oT 3204HOH ()OpMbI 00yUeHH I
(He npexycmoTpeHsl)
3.7. Bonipochl ISl yCTHOTO OMpoca

KynpTypa KJI€TOUHBIX CyCIIEH3H.

@OUTOrOpMOHBI B TEXHOJIOTUH in Vitro.

TOTUIOTEHTHOCTh PACTUTENHHON KJIETKH KaK OCHOBA METO/a KYJIbTUBHUPOBAHUS in Vitro.
KynbTypa n3onupoBaHHBIX 3HA0CIEPMOB.

Opranu3zanus padoT o BRIPAIIMBAHUIO PACTEHUH in Vitro.

Coznanne pekomOuHauTHBIX JJIHK 1 "0ubmmoTex" reHoB.

MeTozs! in vitro JUist 0370pOBJIEHUSI PACTEHUH.

KynpTypa 3011 pOBaHHBIX 3apOBILIEH.

KynbTypa n301upoBaHHBIX CEMANOUEK.

Co3naHue TpaHCT€HHBIX pACTECHHH.
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Comarnueckas ruOpuan3anus.

KynpTypa HEONI040TBOPEHHBIX 3aBsA3EH U CEMAIIOUEK.
Tpancdopmarus y pacTeHus.

DKcrpeccusi TeHOB.

Brinenenne u KJIOHUPOBaHUE TEHOB.

Perenepanus pacTeHHil U3 MEPUCTEM.

NHnyknus cTonoHo- 1 Ki1yOHeoOpa3oBaHus y Kaprodens in vitro.
MuUKpOUYEpEHKOBAHUE Y PACTEHUM.

CocTraB OCHOBHBIX TUTATEIbHBIX CPE/I.

YckopeHHoe pa3MHOKEHUE 03/I0POBICHHOI0 KapToders.
OcCHOBHBIE 3Tallbl TEXHOJOTUU 0370POBICHHOT O KapTOQes.
CxeMbl IPOU3BOICTBA 037]0POBIEHHOTO KapTodes.

Crepunu3zanus npy npoBefaeHu: padoT in vitro.

Hcnonb3oBaHne METOMOB in Vitro B CEJIbCKOXO3SMCTBEHHOW OMOTEXHOJIOTUH.
[Tony4yenue ramgonioB B KyJIbType MbIJIbHUKOB.

KynbeTypa npoTtoniacTos.
TpeboBaHus K MUTATENIBLHOM cperie.

JloKka3aTenbCTBO TOTUIIOTEHTHOCTH OTAEIbHBIX H30JIMPOBAHHbBIX KIETOK.
TpeboBanus, npeabsBisieMble IPU NPOBEIEHUU padoT in Vitro.

buorexHoiorus u obnactu e IIPpUMCHCHU .

4. Metoanyeckue MaTepuajbl, ONpeNeJsOle NPOoUeAYyPY OUCHUBAHUS 3HAHMIA,
YMeHUii, HABLIKOB M (WJIH) ONBITA AeATEeJbHOCTH, XapAKTEePU3YOLIHUX 3Tanbl GopMupoBa-

HHUS KOMIIEeTeHI Ui

4. MetoanuecKkue MaTepuajbl, ONpeAeJsA0le NMPoUeAyPY OUeHUBAHMUS 3HAHUIA,
YMeHHii, HABBIKOB U (WJIM) ONMBITA eATEJTbHOCTH, XaPAKTEPU3YOIIUX dTanbl popMuposa-

HHUSI KOMIIEeTEHIMIA

4.1 IlosoxkeHHe 0 TeKylleM KOHTPoOJie YCIeBAeMOCTH M NPOMEKYTOYHOH arTecTa-
nun odyuyarommxcsi II BI'AY 1.1.01-2017, Ilono:xxkenne o ¢onne ouneHounbix cpeacrs Il

BI'AY 1.1.13-2016

4.2 MeToauvecKue YKa3aHHs 1O NMPOBEJIEHUI0 TEKYIEro KOHTPOJIs

1. | Cpoku npoBeneHus TeKYIero KOHTpons | Ha npakmuueckux 3aHAmMusx

2. | Mecto u BpeMs IpOBEICHUS B yuebnoii ayoumopuu 6 meuenue npaxmuue-
TEKYIIETr0 KOHTPOJIS CKO20 3aHAMUS

3. | TpeboBanus K TEXHUYECKOMY oOcHamie- | 6 coomgeemcmeuu ¢ OIl BO u paboueii npo-
HHIO ayAUTOPUH 2pamMmou

4. | ®.1.0. npenogaBatens (ei), Bawenko T.TI.
MIPOBOJISIIIIUX MPOILEYPY KOHTPOJIS

5. | Bug u popma 3ananumii Cobeceoosanue

6. | Bpewms nist BBIIOJTHEHUS 3aJaHUI 8 meuenue 3aHAmusl

7. | BO3MOXXHOCTh MCHOJIB30BAaHUK JOMONHH- | OOYuarowuiics moxcem noab3068amvcsi 00No.-
TEJLHBIX MATEPUATIOB. HUMeNbHbIMU MAmMepualamu

8. | ®.1.0. npenonasarens (eii), Bawenxo T.I.
00pabaThIBarOIUX PE3yIbTATHI

9. | MeTozp! OIIeHKH pe3yJIbTaTOB Oxcnepmmbiii

10. | IIpexpsiBICHUE PE3yIHTATOB OyeHka blcmasnsaemcs 8 HcypHan/00800umcs
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00 c8edeHuUsi 00Y4arwuxcs 6 medeHue 3amsi-
mus

11.

Anemsuus pe3ysbTaToB

B nopsoke, ycmanosnennom uopmamueHviMu
OOKYMeHmamy, —pe2yiupyloumumu  oopazosa-
menvHblll npoyecc 8 Boponescckom I'AY
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