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1. IlepeyeHb KOMIIETEHUMI € YKa3aHHEM 3TaNoB UX (pOPMUPOBAHUSA B Mpoliecce
ocsoenus OIIOIT

B PE3YIIbTATC U3YUCHUA AUCHUIIINHBI «BPIOHH)KGHGPHSI» 06yqafomnec;1, B COOT-

BerctBur ¢ ®I'OC BO no nanpapnenuto noarotoBku 35.04.04 ArpoHomus, yTBep-
KICHHOTO MpukazoM MuHuctepcTBa oOpazoBanus U Hayku PD ot 26.07.2017 r. Neo

708, hbopMupyIOT cieayrome KOMIETEHIINH, YKa3aHHbIe B TabmuIe 1.

Tabmuma 1
®opMHpPOBaHNE KOMIIETEHIMI B Mpolecce U3yYeHsl TN CIUTIINHbI
«buonn:xeHepus»

Komnerennus WNupukatopsl 1o- Oransl pop- | Bugsl 3ans- | Ouenounsie cpea-
Kox | HaumeHOBaHue | CTHXKEHUS KOMIIE- MUPOBaHUs TUN 114 CTBa JIJIs1 OLIEHKU
TEHILIUH KOMIIETCHIINH | (OpMHUpPOBa- | YpOBHS chopmMHpo-
B IIpoliecce HUS KOMITe- BAHHOCTH KOMIIE-
OCBOCHHUS TEHIIUU TCHITUH
OIIOIT (ce-
Mectp)
1 2 3 4 5 6
IK-4 | «cmocoben  wuc- | [IK-4.2 - ucnons3yer 4 JICKIUH, J1a- ITucbmeHHBbIN
MOJIb30BaTh WH- | HHG)OPMAITMOHHBIC OopaTopHble | ompoc, 1aboparop-
¢dopmanonHsie | 0a3pl M pecypchl B SAHSTHS Has paboTa, cobe-
0a3bpl M pecypchl | TCHETUKE W OHOWH- CelOBAHNE
B TCHCTUKEC " | XXCHEpUU
CEJIEKIHN»
I[IK6 | «cmmocoben IIK — 6.5 — Bimaneer 4 JIEKLIMH, Ja- ITnceMeHHBIH
MPUMEHUTh Me- | TOHATUSIMUA B 00JIa- OopaTopHble | ompoc, JadbopaTop-
TOABl TEHETU- | CTU KOHCTPYHpPOBa- 3aHATUSA Has pabota, cole-
YECKUX H Ce- | HUs OMOJOTUYECKHUX CEI0BaHHE
JIEKIITMOHHBIX MOJIEKYJI U CO3/a-
WUCCIIEOBAHUM | HUSI ~ T€HETHYECKH
IpU  CO3JaHUH | MOAU(PUIIMPOBAH-
HOBBIX COPTOB | HBIX OpPTaHU3MOB C
u rUOpUIOB | 3aIaHHBIMH  CBOM-
CEIbCKOXO035Ili- | CTBaMU
CTBEHHBIX pac-
TCHUMN»

Komnerenuus [1K-4 — taxxe popmupyercs B xone OCBOCHMS AUCHUIUIMH: MH-

dbopmaroHHbIe 0a3bl U IPOrpaMMBbI B CEJIEKIIMM U TeHeTHKe, [Ipon3BoicTBeHHAs MpaK-
THUKA: TEXHOJOTMYECKasi MPaKTUKa, a TaKXKE B XOJI€ MPOXO0XKACHUS MPOU3BOJICTBEHHOU

PAKTHUKU:

TEXHOJIOTUYECKON IIPAKTUKH,

HpOPIBBO)]CTBCHHOﬁ IMPAaKTHUKH:

Hay4YHO-

uccieaoBaTenbckas pabora U rocy1apCTBEHHONM UTOIOBOM aTTECTAIlUM.

2. OnucaHue nmoka3areJieid 1 KpUTEpUeB OLIEHMBAHUS KOMITIETEHIIM I

HA pa3/iIMYHbIX 3Tallax ux (l)Ole/IpOBaHI/IH, OIIMCAaHHC HNIKAJ OHCHUBAHUSA




IlepeyeHb OLIEHOYHBIX CPEICTB

Ne Haumenosanue orie-
1/ HOYHOI'O CpPEJICTBA

Kpartkas xapakrepuctuka ore-
HOYHOI'O CPEACTBA

[IpencraBieHue OEHOYHOTO
cpencta B ®OC

1 cobeceoBanue

CPEICTBO KOHTPOJISI, OpraHu-
30BaHHOE KaK CIIeUaIbHAs
Oecesa mearornyeckoro pa-
O0THMKA ¢ 00yJarOIUMCs Ha
TEMBI, CBSI3aHHBIE C U3y4aeMOil
JUCLHUIIIIMHON U pacCYUTAaHHON
Ha BBISICHEHHE 00beMa 3HaHUH
o0yyarolerocs 1o onpejie-
JIEHHOMY pa3Jielly, TemMe, Ipo-
Oseme U T.11.

BOIIPOCHI 10 TEMaM JHCIUTUIH-

HBI:

- TIepeYeHb BOIIPOCOB IS YCT-
HOT'O OIpoca

- 3aJIaHuUs ISl CAMOCTOSITEIb-
HOU paboTHI

2 MUCHbMEHHBIN OMPOC

CPEeICTBO KOHTPOJISI, OpTaHu-
30BaHHOE KaK MPOBEPKa Ie/ia-
TOrMYECKHM PaOOTHUKOM
MMCbMEHHBIX OTBETOB O0yYa-
IOIIET0Csl Ha BOIPOCHI, CBSI-
3aHHBIE C U3yYaeMOW TUCIU-
IUIMHOW U paCCUUTAHHBIC HA
BBISICHCHHE 00beMa 3HaHUI
00yyJaromierocs 1o onpee-
JICHHOMY pa3Jieny, TeMe, Ipo-
OJieMe U T.II.

BOITPOCHI 11O TEMaM AUCHHUILIN-
HBbI:

- HCPCUCHDb BOIIPOCOB IJIA
IMUCBbMCHHOT'O OIIpoca

3 naboparopHas paboTa

CpPEACTBO, HAIPABJIECHHOE Ha
M3y4YEHUE IPAKTUYECKOIO X0/1a
TE€X WJIW UHBIX MTPOLECCOB, UC-
CJIEJOBAHUE SIBJICHUS B PaMKax
3aJJaHHOM TEMBI C TPUMEHEHU-
€M METOJ0B, OCBOCHHBIX Ha
JIEKITUSIX, COIMOCTABJICHUE I10-
JIyYEHHBIX PE3YJIbTATOB C TE€O-
PETUYECKUMH KOHUETIUSIMH,
OCYILIECTBJIEHUE UHTEPIIPETA-
UM MOJIYYEHHBIX pe3yJIbTa-
TOB, OLICHUBAHUE TPUMEHUMO-
CTHU MOJYYEHHBIX PE3yJIbTaTOB
Ha MPAKTUKE

nabopaTopHbIe pabOTHI

IIporpamMMa olleHMBAHUSL KOHTPOJIUPYEMOil TUCHUILINHE

Kon xonTponu-
No KonTponupyemsbie pa3nesnbl pyemMon HaunmenoBanue
n/n (TeMBbI AUCLUTUINHBI) KOMIIETCHIIUU OLICHOYHOTI'O CPEACTBa
(unu ee yacTH)
1 2 3 4
1. | TexHomornyeckue OCHOBBI KYJIbTUBHUPOBAHUS K-4 MIACBMEHHBINA OIIPOC
KJIETOK M TKaHEH pacTeHull B KyJIbType in Vitro (BxongHO¥M KOHTpPOIIB)




Koa xonTponu-

Ne KonTponupyemsle pa3nensl pyemou HaunmenoBanue
/o (TeMBI JUCITUTIITUHBI) KOMIIETEHIINU OIICHOYHOTO CPEJICTBA
(wm ee yacTH)
1 2 3 4
2. | Kierounast uHXeHepHsI pacTEHHHA [1K-4 yCTHEI OTIpoC
3. | Texuuueckue ycnoBHs KyJIbTUBUPOBAHUS pac- [1K-4 nabopaTopHasi paboTa
TUTEJIBHBIX KJIETOK IN Vitro. [TpurotosieHue mu-
TaTeIbHBIX CPe ISl KYJIbTUBUPOBAHUS PacTH-
TEJIBHBIX KJIETOK in Vitro.
4. | Texanka padOThI B TaMUHApP-OOKCE U TOJTyUe- [1K-4 naboparopnas pabora
HUE aCeNTUYECKUX KYJIbTYpP KJIETOK U TKaHEeH
pactenwuii in Vitro.
5. | ComaTtnueckasi ruOpUIN3aIus PaCTUTEIbHBIX [K-4 YCTHBIHN OIpOC
KJIETOK
6. | MosekynsipHbIE OCHOBBI HACJIEACTBEHHOCTH [1K-4 YCTHBIN OITPOC
7. | Pereneparus pacTeHuii B KyJIbType in Vitro [1K-4 nabopaTopHas pabora
8. | [IpoBepouHas KOHTpOIIbHAS PadOTa MO pazaeiy [K-4 MUCBMEHHBIN OMPOC
«Krerounas nH>)XeHEpUsl PACTCHUIN» (PyOexHbIN KOHTPOJIb)
9. | KoncrpyupoBanue pekomOouHantubix JJHK [1K-4 YCTHBIN OIIPOC
10. | KimonupoBanue pekomobuHanTHbIX JTHK I1K-4 YCTHBIHN OIpOC
11. | Tpanckpunuus. TpaHcisus [1K-4 nabopaTopHast paboTa
12. | Pectpukuus JIHK. IlocTpoeHme pecTpUKIIMOH- [1K-4 naboparopHas paboTa
HBIX KapT
13. | Beinenenue reHoB [K-4 YCTHBIH OIpoc
14. | I[IIIP-meToasr n3yuenus pekomObunantaon JJHK I1K-4 YCTHBIN OITPOC
15. | Beigenenune cymmapnoit JIHK u3 Tkaneit pacre- I1K-4 nabopaTopHas pabota
HUM
16. | IIIP-anamm3 JIHK I1K-4 nmabopaTopHas pabota
17. | [Ipumenenue I[P meTomoB B cenekuuu pacte- I1K-4 YCTHBIN OITPOC
HUM
18. | MeToapl TeHeTHYECKOW TpaHchOpMaIMK pacTe- [K-4 YCTHBIH OIpoC
HUI
19. | [IpoBepouHas KOHTpoJibHasi paboTa MO Teme [1IK-4 MIACBMEHHBIN OIIPOC
«Konctpynposanue pexomomHaHTHRIX JIHK» (PyOexHBIN KOHTPOJIb)
20. | Onexrpodope3 JJHK B arapoznom reie. [1IK-4 nabopaTopHasi pabora
21. | MeTozsl mpsIMOTO TIEPEHOCa TEHOB [1K-4 YCTHBIN OIIPOC
22. | OT60p TpaHCHOPMAHTOB. DKCIPECCUS U TEHETH- [1IK-4 YCTHBIH OIIpoc

yeckasi CTA0MIbHOCTh UYKEPOJHbBIX T€HOB




Koa xonTponu-
Ne KoHnTtponupyemblie pa3aeis pyemMon HaumenoBanue
/o (TeMBI JUCITUTIITUHBI) KOMIIETEHIINU OIICHOYHOTO CPEJICTBA
(wm ee yacTH)
1 2 3 4
23. | IILIP B peanpHOM BpeMEHU [1K-4 naboparopnas pabora
24. | TILIP B peanbHOM BpeMEHU IK-4 naboparopnas pabora
25. | TpaHCTeHHBIE PACTEHHS U CEITBCKOE XO3AHUCTBO [1K-4 YCTHBIH OIIpOC
26. | 'enernyeckass HH)KEHEPHUS] PACTEHHI: COBPEMEH- [1K-4 YCTHBIN OITPOC
HOE COCTOSIHUE U MEPCIEKTUBBI
27. | Pabora c 6a3oiit NCBI [1K-4 naboparopnas pabora
28. | Pabora c 6a3oii NCBI [1K-4 naboparopnas pabora
29. | Metoasl pegakTUpOBaHUS TeHOMA [1K-4 YCTHBIN OIIPOC
30. | buonndpopmaruka I1K-4 YCTHBIHN OIpOC
31. | Pabora c 6a3oit NCBI [1K-4 naboparopnas pabota
32. | IIpoBepouyHasi KOHTpOJbHAs paboTa MO Teme [K-4 MUCBMEHHBIN OTPOC
«["enernueckas Tpancopmanusi pacTeHUN (PyGexHbIN KOHTPOJIb)

Onucanue nokasarejied 1 KpuTepueB OLEHUBAHUA KOMIIETEHIMH M0 JUCHUILINHE
«buouHKeHepHs» HA Pa3JIMYHbIX 3Tanax ux GopMHPOBaHMS, ONIMCAHHUE LIKAJI

OIlCHUBaAHUA
Kon xomne- | WuaukaTopsl [Tokazarenu ¥ KpUTEpUN OLICHUBAHUS PE3YJIbTATOB 00YUEHHUSI
TEHIUH, OTa- | JOCTIDKECHHUS | HM)KE IOPOTOBO- | IIOPOTOBBIM | MPOJBHUHYTHIN BBICOKUI
IIbl OCBOCHHUSI | KOMIIETEHIUN r0 YpOBHS YPOBEHb YpOBEHb (XO- | ypOBEHb (OT-
KOMIIETEH- (HeyIOBIETBO- (ynoBneTBo- poI1110) JIUYHO)
1007078 PUTEINIBHO) PHUTENBHO)

1 2 3 4 5 6
[1K-4 IIK-4.2 - wuc- | oOyuaronmiics oOydaromuii- | oOydamui- | 00yJaromuii-
4 cemecTp NOJIL3YET  HH- | He 3HAET 3HAUYM- CS JIEMOH- Cs JIEMOH- Cs IEMOH-

(opmanmonnbie | renpHoii yacTH CTpUpYyET CTpUPYET CTpUPYET
6asbl M PECYPCHI | 1norpaMMHOTO | 3HAHWS TOIb- | 3HAHUE MaTe- | 3HAHHE MaTe-
B TCHCTHKC M yiarepuana, mno- | ko OCHOBHOTO | phaia mo pHuaa no
OMoOMHXEeHepUU
XO OPUEHTUPYET- | IPUMEHEHUs | IPUMEHEHUIO | IPUMEHEHUIO
cs B Matepuane | uHbopMauu- | uHbopMauu- | uHGOpMaLHU-
[0 IPUMEHEHHUIO | OHHBIX 0a3 U | OHHBIX 0a3 M | OHHBIX 0a3 U
MH(OPMALIMOH- | PECYPCOB B I- | PECYPCOB B PECYPCOB B
HBIX 0a3 U pe- HETHUKe U OMO- | TeHETHUKE U TEHETUKE U
CYpCOB B Ie- VHXEHEPHH, OMOWH)KEHE- | OMOWHKEHe-
HEeTHKe U O6uo- HO HE 3HaeT puH, HE J10- pHH, IPAKTHU-
WHXXEHEepUH, He | JeTajeil, 1o- | MycKaeT cy- KM [IPUMEHe-
3HAET MPAKTUKY | MyCKaeT He- IIECTBEHHBIX | HUS MaTepHua-




MPUMEHEHHUS Ma- | TOYHOCTH B HETOYHOCTEH | Jia, UCUEPITbI-
Tepuana, 1omyc- | GopMyIHpOB- BAIOIIIE U II0-
KaeT CYIIECTBEH- | Kax, Hapyla- caea0BaTeb-
HBIE OIINOKU eT JIOrHuYe- HO, YE€TKO U
CKYIO TocJie- JIOTUYHO H3-
JIOBaTellb- JlaraeT Mare-
HOCTb B H3- puai, XopoIIo
JIOKEHUU OpUEHTHUPYET-
MIPOrpaMMHO- csl B MaTepua-
ro MaTepuaia e, He 3a-
TPYIHSIETCS C
OTBETOM TIpU
BUJOU3MEHE-
HUM 3aJJaHUHA
IIK-6 I[IK — 6.5 — | oOyuarommiics oOyvaromuii- | oOydJarImuii- | 00yJarouui-
4 cemectp BJIaJICET IIOHS- | HE 3HACT 3HAYU- | CS JIEMOH- cs IEMOH- cs IEMOH-
TUSMH B 00Ja- | TeJIbHOH YacTH CTpUpYeT CTpUpyer CTpUpyeT

CTH KOHCTpY-
UPOBaHUS
OuoJioruye-
CKHUX MOJIEKYJ
u CO3IaHus
T€HETHYECKHU
MoaAuULIIPO-
BaHHBIX Opra-
HHU3MOB C 3a-
IaHHBIMHA
CBOMCTBaAMH

MIPOTrPaMMHOTO
Marepuania, Iio-
X0 OPUEHTUPYET-
Cs B MaTrepuaie B
001aCTH KOH-
CTPYUpPOBaHUs
OMOJIOTNYSCKUX
MOJIEKYI U CO-
3JaHUs T€HETHU-
YeCKHU MOAU(U-
IUPOBAHHBIX OP-
TraHU3MOB C 3a-
JAHHLEIMH CBOH-
CTBaMH, HE 3HAET
MPAKTUKY TIPH-
MEHEHHS MaTe-
puana, 1omyckKa-
€T CYIIECTBEH-
HbIE OITHOKHU

3HAHUSA TOJIb-
KO OCHOBHOT'O
B 001acTu
KOHCTPYHUPO-
BaHHS OMOJIO-
THYECKHUX MO-
JICKYJI ¥ CO-
37aHHs FeHe-
THYECKH MO-
nudupo-
BaHHBIX Opra-
HHU3MOB C 3a-
IAHHBIMHA
CBOMCTBaMH,
HO HE 3HaeT
JeTranew, J1o-
MTyCKaeT He-
TOYHOCTH B
bopMynupoB-
Kax, HapyIla-
€T JIOTHhYe-
CKYIO TIOCTIe-
JIOBaTellb-
HOCTb B H3-
JIOKEHUH
POrPaMMHO-
ro MaTepuaia

3HAHHE MaTe-
puana B o0na-
CTH KOHCTPY-
UPOBAHHS
Oouosiornye-
CKUX MOJICKYJI
U CO3JIaHus
TCHETUYCCKU
Mot HIIH-
POBaHHBIX
OpPTaHU3MOB C
3a/laHHBIMH
CBOMCTBaMH,
HE JIONyCKaeT
CYIIECTBCH-
HBIX HETOY-
HOCTEU

3HAHHE MaTe-
puaia B o0Ja-
CTH KOHCTPY-
HUPOBaHUS
OunoJioruye-
CKUX MOJIEKYT
U CO3JIaHus
FCHETHYECKHU
MoaupuIH-
POBaHHBIX
OpPTaHHU3MOB C
3aJaHHBIMH
CBOMCTBAMH,
MIPAKTUKU
MIPUMCHCHHUS
MaTepuana,
HCYepIbIBA-
IOIIIE U TI0-
CJIeI0BATEIIb-
HO, YETKO U
JIOTUYHO H3-
JlaraeT Marte-
pHaJI, XOpOoIIo
OpUEHTHUPYET-
csl B MaTepua-
Jie, He 3a-
TPYIHSETCS C
OTBETOM TIpH
BHIOM3MEHE-
HUM 3aJIaHUH




3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI MJIH MHbIE MaTePHUAJIbl, HEOOXOAUMBbIE LISt
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHIUIl B MpoLecce 0CBOCHUS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BxoaHoO# KOHTPOJIb

IIpuMepHBIN NIepeYeHb BONIPOCOB

1. Crpoenue u ¢pynkuu JHK.
2. Ctpoenue u ¢pynkuuu PHK.
3. Tpanckpunuus ¥ TpaHCISIHA.

3.2. JlokJaaabl

PexoMeHyemas TemaTuKa JI0KJIAIOB 10 JUCHUILUIMHE NpUBEEHA B Ta0IuUIIE 2.

Tabmnuma 2
Tembl 10K/12/10B, peKOMeHAyeMble K HAINMCAHMIO PH M3YYeHUH TUCLMIIMHBI
«bunonnxeHepus
Ne n/mt Tembl JOKIa10B
1 2
1 Hcropus coznanus 1 pa3BUTUS MOJICKYJISIPHBIX METOJJOB OHOJIOTHH.
2 Ponb poccuiickux y4eHbIX B Pa3BUTHH MOJIEKYJISIPHBIX METOI0B OHMOIOTHH.
3 I'eHeT4eCcKUi KOA: IPUHIUIIBI U CBOMCTBA.
4 OtxkpsiTe cTpykTypsl JJTHK.
5 Ucropus coznanus merona [111P-ananuza JJHK.
6 Hcropust coznanus metoaa cekBenuponanus JJHK.
7 ['HOM uernoBeka: UCTOPHS U IPAKTHKA.
8 I'eHOMBI KHBOTHBIX.
9 OnureHeTnveckue (pakTop U UX BIMSHUE HA (PEHOTUI OPraHU3MOB.
10 | Iennas umxeHepus B QyHIAMEHTAIBLHBIX UCCIIEOBAHUSX OMOIIOTUHN PACTECHHH.
11 | TpaHcreHHble pacTeHUs! B MEAULIMHE.
12 | TpaHcreHHbIE pacTeHUsI B BETEPUHAPUH.
13 | Mapxkuposka [ 'M-niponykroB B ctpanax Eeporsr u CILA.
14 | HopmatuBHO-TIpaBoBas 6a3a peryanupoBaHus TeHHON HH)KEHEPUU.
15 | BuounxeHepus KaK OCHOBA JUIs Iporpecca B 00JIaCTH CEIbCKOr0 X03sHCTBa.

3.3. JIabopaTopHasi padoTra

TemaTuka 1a00paTopHbIX PabOT yCTaHABIMBAETCA B COOTBETCTBUM paboyeil mpo-
rpaMMON JTUCHUTIINHBI.

Ilepeyenn Tem J1a0OPATOPHBIX PadOT:

1. Texuuyeckue ycloBUs KyJIbTUBHPOBAHHUS PACTUTEIBHBIX KJIETOK In Vitro.
[IpuroTtoBneHne NUTATEIbHBIX Cpel AJs KYJIbTUBUPOBAHHS PACTUTENbHBIX KJIETOK In
vitro.

2. Texnuka paboThl B JIaMHHApP-OOKCE M TIOJYYCHHE ACENTHUYCCKUX KYIBTYP

8




KJIETOK M TKaHEHW pacTeHHH in Vitro.

Perenepanus pacteHuii B KyJbType in vitro.
Tpanckpuniusa. TpaHcisuus.

Pectpukuus JIHK. ITocTpoeHre peCcTpUKIIMOHHBIX KapT.
Brigenenue cymmapnoit JIHK u3 Tkaneit pacTeHui.
[TP-anamu3 JIHK.

Onexrpodopes JIHK B arapoznom rerne.

IIIIP B peanpHOM BpEMEHH.

10 Pab6ora c 6a3oit NCBI

©oOoN Ok

JlabopaTopHble pabOThI BBIIOJHAKOTCS B COOTBETCTBUM ¢ METOOUYECKUMHU YKa-
3aHUSMH T10 BBITIOJHEHUIO J1a00paTOPHBIX Pa0OT MO TUCHUIUINHE « BUOMHKEHEPHSI».

3.5. PyGeskHblil KOHTPOJIb

Bonpocsl pyoe:xxknoro konrpoJisi Ne 1
Bonpocwl, paccmampusaemvie nHa ayoumopnwix 3aHaAmusx

1. KynbTypa KJI€TOK M TKaHEl pacTeHHi in Vitro: HalpaBJIEHUS HCHOJIb30BaHU,
IPEUMYILIECTBA U HEJOCTATKHU.

2. TpeboBaHus 1 crOCOOBI CO3JaHUS ACENTHUYECKUX YCIOBUM NPU KYJIbTUBUPOBA-
HUM KJIETOK U TKaHEH pacTeHHi in Vitro.

3. CocTaB OCHOBHBIX ITUTATEIBHBIX CPEM U KyJIbTHBUPOBAHUS KJIETOK U TKAHEU
pacTeHui in vitro.

4. TOTUIIOTEHTHOCTh PACTUTENbHBIX KieToK. eauddepenumanusa u auddepeH-
[UAIHs KJIETOK 1n Vitro.

5. Oco0eHHOCTH MOA00pa PaCTUTENBHBIX 3KCIUIAHTOB Ui KYJIbTUBHPOBAHUS In
vitro.

6. Bropuunas auddepeHuupoBKa 1 HarpaBieHus: MOp(dorenesa B KyJbType TKa-
HEW.

7. ComakJsioHaJbHasi U3MEHUYUBOCTh: IPUYMHBI U IPUMEHEHHE.

8. IlepcrieKTUBBI M HEIOCTATKH KCIIOJIb30BAHUS TallJIONJIOB B CEJIEKIIUU pacTe-
HUM.

9. Metona hap-reHoB u ruHOTeHE3a in Vitro.

10. MeTox rartonporoccepa.

11. Merton anaporenesa in vitro.

12. JIoCTHIKEHUS TaIIOUIHOM CEICKIUN

13. DTanbsl MUKPOKJIOHATBHOTO Pa3MHOKEHUS.

14. Metoa KyJIbTUBUPOBAHUS all€KAIbHBIX MEPUCTEM U aIBEHTUBHBIX MOYEK.

15. Comatnyeckmii SMOpUONIOTEHE3 B KYJIbTYype KaJUIyCHBIX KJIETOK U CYCIIEH-
3UM.

16. KnerouHas cenexiusi pacTeHH.

17. CriocoOsI BBIICTICHHS TIPOTOILIIACTOB.

18. CriocoOsI crusiHUAS MPOTOILIACTOB.

19. I'enetnyeckas Tpachopmarist IpOTOILIACTOB.
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LUAX.

POB.

BOI’lpOCbl 07151 CAMOCMOSIMENIbHO20 U3y4erHus
1. COXpaHCHI/Ie KJIICTOUYHBIX IITaMMOB W MCPHKIOHOB B IICPCCAJOYHBIX KOJLICK-

2. JlenoHMpOBaHNUE KOJUIEKIMI C TOMOIIBIO (PU3UYECKUX U XMUMHUYECKUX (aKToO-
3. KpuocoxpaHneHue KJIeToK, TKaHEeH U OPTaHOB pacTECHUIA.

Bonpocsl pyoe:kHOro KOHTpOJIst Ne 2

Bonpocwl, paccmampusaemvie na ayoumopnuix 3aHAMUsIX
. Crpoenue u crpykrypa JJHK.
. Perumkanusa u penopanusa JJHK.
. TpaHCKpUIIIUS U TPAHCIALHS.
. Pecrpuxuusa JJHK.
. CuuBka ¢parmenton JJHK.
. BexTopHubie mosiekybl. TpeOGoBaHUs K BEKTOpaM.
. BexTophl Ha OCHOBE OaKTEepHAIBHBIX TIA3MUI.
. Bextops! Ha ocHoBe JIHK ¢daros.
. bubnuoreku reHos.
10. CunTe3 TeHOB Ha OCHOBE 00pAaTHOM TPAHCKPHUIIIIHH.
11. Beibop reHa u3 KJIOHOTEKH MeTojaoM Trubpummzanuu 1o CaysepHy (OJ0T-
TUOpUIN3ALINS).
13. Metoxa nonumepaszHoi rienHou peakmuu (IT1P).
14. Jlerexuust npoayktoB 1P meTomom anextpodopesa.
15. TILIP B peaibHOM BpEMEHHU.
16. MynwsTunokycusie JIHK-mapkepsl: TUIIBI, IPUHIINAI JSHCTBHS, IPUMEHEHHE.
17. Mononokycusie JJHK-mapkepsl: TUTIBI, TPUHIIKIT JCHCTBUSA, TPUMEHEHUE.
18. Mapkep-onocpenoBanHas cenekuus. [Ipenmyiiectsa u JOCTHKEHUS.
19. QTL-ananu3 u ero mpuMeHEHNE B CEJIEKIINU.

O©CoOoO~NO OIS~ WN -

Bonpocul ona camocmosmenbHo2o uzyuenus
1. Uctopust otkpeiTus ctpykTypsl JTHK.
2. O6opynosanue mis [11[P-ananu3a.
3. HcnonwszoBanue JJHK-mapkepoB B ceneKInu MIIEHHUIIHI.
4. Vcnons3zoBanue meroda [P nis oneHku 3KCpeccuu TeHOB.

Bonpocsbl pyoexkHoro kouHtpoJisa Ne 3
Bonpocwi, paccmampusaemvie Ha ayoumopHbIX 3aHAMUSX
1. DTanbl reHeTUYECKON MHKEHEPUH.
2. Bekropsl Ha ocHOBE Ti-TIIa3Mu/I.
3. Bektops! Ha ocHoBe JIHK-conepxaiux BUpyCOB pacTeHUM.
4. Wcnonp3oBaHue xjoporiacTHoOM u mutoxoHjapuansHod JIHK pacrenumit miis

CO3aaHuA YCIIHOYHBIX BEKTOPOB.

5. TpaHCTIO30HBI.
10



6. Tpancopmarust pacTUTENBHBIX TPOTOIIACTOB.

7. Muxpounnekuuu JJHK.

8. DnekTponoparusi.

9. buonornueckas 6aJUIMCTHKA.

10. CenexkTuBHBIE U MapKEPHBIE T€HBI U CEJIEKTUBHBIE CPEJIBI.

11. Dxcnpeccust TPAHCTEHOB B PACTEHUSX.

12. Yaydmienue kadecTBa 3epHa METOJaMHU T'€HETHUYECKON MH)KEHEPHH.

13. [lony4eHue TpaHCTEHHBIX PACTEHMI, YCTONYUBBIX K CTpeccam

14. Tlony4yeHre TpaHCT€HHBIX PACTEHUI, YCTOMYUBBIX K HACEKOMBIM

15. TlonyyeHne TpaHCTEHHBIX PACTEHUM, YCTOMUMBBIX K TPUOHBIM, OaKTepHAIb-

HBIM U BU-PYCHBIM OOJIE3HSAIM

16. [TonydeHue TpaHCTEHHBIX PACTEHMI, yCTOMYMUBBIX K repOrIIuaaMm.
17. Tpancdopmanys pacTeHU 711 IPUAAHUS HOBBIX MPHU3HAKOB (a30T(UKCAINS,

noBbIeHNEe ) PEKTUBHOCTH (DOTOCHHTE3a, pacTeHUST OMOhaOPUKH).

HUs.

18. I'enetnyecku MOAUGPUIIUPOBAHHBIE KYJIBTYPHI B MUPE.

19. DxoHomuueckue nocneacTBust BHeApeHus I'M kynbTyp.

20. Bmusitnue I'M KynbTyp Ha OKPY>KaIOIIYIO Cpey.

21. Pucku ucnons3oBanus ['MO.

22. HopMaTUBHO-3aKOHO/IaTENIbHbIE aKThl B 00JaCTH F€HHON MH)KEHEPHH.

23. Mapkuposka MO

24. ITpunnuns! penaktupoanus Ha ocHoBe CRISPR/Cas9. Dtambl penaktupoa-

25. Crextp npumenenuit CRISPR-Cas9 u ee monudukanuii.
26. buonndopmaruka.

27. 'eHomMuKa.

28. 'enoMHBIE Oa3bI.

Bonpocwet ona camocmosamenvroco uzyuenus
1. BuHapHbIE BEKTOPBI.
2. Perymsiiust 5KCIIPECCUU TE€HOB CIICUPUUECKUMU TTpaiiMepamu.
3. buonndomarmoHHbIe METOABI B CUCTEMATHKE PACTCHUM.
4. buonHpOpMaIIMOHHBIE METO/IBI B U3YYCHHUH SBOJIOIUH BHUJIOB.

3.6 IIpomeskyTOUHAsI aTTeCTAIUSA

B cooTBeTcTBHM C yU€OHBIM IJIAHOM IO HarpaBieHuto noarotoBku 35.04.04 Ar-

POHOMUA 110 JUCIHUILIMHC «BI/IOI/IH)KCHepI/IH» B Ka4YCCTBC HpOMeHCYTOqHOﬁ aTTeCcTalnu

npeaycMoTpeH 3k3ameH. K sk3aMeHallMOHHOMY OWJIETYy MpUiIararoTcsli MPaKTHUYECKUE

(pacueTHbI€) 3a1aHUSL.

BOHpOCLI, BBIHOCHMbIC HA JK3aMCH

1. KyneTypa KJI€TOK M TKaHEH pacTeHHi in Vitro: HampaBJICHHs MCTIOJIb30BaHMUS,
11



ImpeuMynieCcTBa 1 HEAOCTATKU.

2.

TpebGoBaHus 1 cIOCOOBI CO3/IaHUSI ACENTUYECKUX YCIOBUN MPU KYJIbTUBUPOBA-

HUU KJIETOK U TKaHEH pacTeHuH in vitro.

3.

CocTaB OCHOBHBIX MUTATEIbHBIX cpea JiA KYJIbTUBHUPOBAHUA KIICTOK U TKaHEH

pacTeHwui in vitro.

4.

ToTUNOTEHTHOCTh pacTUTENbHBIX KieToK. Heauddepenumanus u auddepeH-

UAIKs KJIETOK 1n Vitro.

5.
vitro.
6.

HEW.

OcoOenHoctr mMoAOOpa PacTUTENBHBIX 3KCIUIAHTOB JUIS KYJIBTUBUPOBAHHS in

Bropuunas nuddepeHnrpoBka u HanpaBieHUsT MOporeHe3a B KyJIbType TKa-

7. ComaknoHabHas N3MEHYHBOCTD: IIPUYXWHBI U IIPUMCHCHUC.

8.
HUU.

HCpCHeKTI/IBBI N HCAOCTATKM MCIIOJIB30BaHUS TalllIONAOB B CCIICKIMHU pPaCTC-

9. Merton hap-reHoB u ruHOTeHE3a in Vitro.

10.
11.
12.
13.
14,
15.

3UN.

16.
17.
18.
19.
20.

USX.

21.

pOB.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
31.

32

Mertop raruionpoaroccepa.

Merton anaporeHesa in vitro.

JloCTIKEHUS TaIIOUTHOM CEICKITUN

Dranbl MUKPOKIOHAIBLHOTO Pa3MHOXKCHUS.

Metoa KyaTbTUBHPOBAHUS allCKAIBHBIX MEPUCTEM M aJIBECHTHUBHBIX TTOYCK.
ComaTH4ecKMii IMOPHOUIOTEHE3 B KYJIbTYype KaJUTYCHBIX KJIETOK U CYCIICH-

Kierounas cenekuus pacTeHHI.

Crioco0b! BbIAETIEHUS IPOTOILIACTOB.

Crioco0b!I CMSIHMS TPOTOILIACTOB.

['enetnueckas Tpacopmanus NpoTOIIacTOB.

CoxpaHeHHE KJIETOYHBIX IITAMMOB M MEPHUKJIOHOB B IEPECAJOYHBIX KOJUICK-

JlenoHNpOBaHNUE KOJUICKIIMI C MTOMOIIBI0 (PU3HMUECKUX U XUMUYECKUX (PaKTo-

KpuocoxpaneHnue kineTok, TKaHENH U OPraHOB PACTEHUN.
Crpoenue u crpykrypa JJHK.

Pemumkanus u penopanus JJHK.

TpaHcKkpuUNLMS U TPAHCISALU.

Pecrpuxnunsa JTHK.

CumBka ¢pparmentos JJTHK.

BexTopHblie Mosiekyibl. TpeOoBaHMs K BEKTOpaM.
BekTopbl Ha OCHOBE OaKkTepUaIbHBIX TUIa3MU/.
Bexrops! Ha ocHoBe JIHK ¢aros.

bubnmorexu reHos.

CuHTEe3 TeHOB Ha OCHOBE OOPAaTHOW TPAHCKPHUIIIUH.

. Beibop rena u3 kioHoTeku MmeTonoM rubpuamszanuu mo Caysepny (6510T-

THOPHIM3ALINS ).

33

. Meron nonumepasnoi nenHot peakuuu (ITLIP).
12



34
35
36
37
38
39
40
41
42
43
44
45
46
47

. Herekius npoayktoB I[P meTonom snekTpodopesa.

. IILIP B peanbHOM BPEMEHHU.

. Mynetunoxkycusie JJHK-mapkepsbl: TUIIBI, TPUHIIUIT JEUCTBUS, TPUMEHEHHE.
. Monosnokycubie JIHK-Mapkepbl: TUIBI, MPUHIUN ACHCTBUS, IPUMEHECHUE.

. Mapkep-onocpenoBanHas cenekuus. [I[penmyiiiecTBa u JOCTHXKEHUSL.

. QTL-ananu3 v ero NPUMEHEHHUE B CEJICKIIUH.

. Uctopus otkpertus crpykryps! JHK.

. O6opynosanue ans [1LP-ananu3za.

. Ucnionp3oBanue JIHK-mapkepoB B ceneknny MIIEHUITBI.

. Ucnonb3oBanue merona [P ns oneHkn 3xcnpeccuu reHos.

. DTanbl TeHETUYECKON MHKEHEPUH.

. BexTops! Ha ocHoBe Ti-Tumazmu.

. Bextops! Ha ocHOBe JIHK-conep:xammx BUpyCcOB pacTeHUM.

. Ucnonb3oBanue xjopormactHol u mMutoxoHapuanbHoi JIHK pactenuii mis

CO3aaHHA YCIIHOYHBIX BCKTOPOB.

48
49
50
o1
52
53
54
55
56
57
58

. TpaHncno30HsbI.

. Tpanchopmanus pacTUTEIbHBIX IPOTOILIACTOB.

. Muxpounsexuuu JJHK.

. DIeKTponopanus.

. buonornueckas OaymncTHKa.

. CenexkTUBHBIE U MAPKEPHBIE TE€HBI U CEJIEKTUBHBIE CPEJIBI.

. DKCIIpeccHsi TPAHCTEHOB B PACTEHUSX.

. YydiieHue KauyecTBa 3¢pHa METOJaMH T'€HETHYECKON NHKEHEPUHU.
. [lomydyeHune TpaHCTEHHBIX PACTEHHM, YCTOMYUBBIX K CTPECCaM

. [lomydeHune TpaHCTEHHBIX PACTEHHUM, YCTOMYUBBIX K HACEKOMBIM

. IlomydyeHne TpaHCTEHHBIX PACTEHHM, YCTOMYMBBIX K TPUOHBIM, OaKTepHUalb-

HBIM U BUPYCHBIM OO0JIE3HSAM

59
60

. [lomy4yeHue TpaHCTEHHBIX PACTEHHH, YCTOMUUBBIX K TepOUIIHIAM.
. Tpancdopmarus pacTeHu#t U1t TpUIaHUS HOBBIX TPU3HAKOB (a30TUKcAIINS,

noBbIIeHNE (D PEKTUBHOCTH (DOTOCHHTE3a, pacTeHUs OMOhaOpUKH).

HH.

61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.

['enetrueckn MoU(pHUIIMPOBAHHBIE KYIbTYPHI B MUPE.

DKOHOMMYECKHE TTOCTAEACTBUSA BHEApeHUus [’ M KyIbTyp.

Bnusinne I'M kynbTyp Ha OKPYKalollyro Cpeay.

Pucku ucnonezosanus 'MO.

HopmatuBHO-3aKOHO1aTENIbHBIE aKThI B 00JIACTH T€HHON WHKEHEPHUH.
Mapkuposka 'MO

[Tpunnune! penaktupoBanust Ha ocHoBe CRISPR/Cas9. Dtansl penaktupoBa-

Crnextp npumenenuid CRISPR-Cas9 u ee moaudukanmii.
buonndopmaruka.

['enomuka.

["'eHOMHBIE Oa3bI.

bunapHbI€ BEKTOpBL.

Perynsamumst sxcnpeccun reHoB crielupuuecKuMu IpaiMepamu.
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74. buonHpoMallMOHHBIE METO/IbI B CUCTEMATUKE PACTCHHUIA.
75. buonHpopMaIMOHHBIE METO/IBI B U3YUCHUH SBOJIIOIIMH BUIOB.

Oo0pa3zen 3x3aMeHAIIMOHHOT0 OMJIETA

MUHHUCTEPCTBO CEJIbLCKOI'O XO3SIMICTBA POCCUMCKOM ®EJNEPAIINN
®enepanbHOe rocyIapcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpe:KIeHne
BbICIIEr0 00pPa30BaAHUSA
«CaparoBckuii rocy1apcTBeHHbI YHMBEPCUTET FeHETHKH,
OuoTexHosiorun U nH:xkeHepuu umenu H.U. BaBuiioBay

Ka(beﬂpa «PacTeHnEeBOJICTBO, CEJICKIIMS U TCHETUKAY

3K3AMEHAILIMOHHBIA BUJIET Ne 1
10 JUCUHMILVINHE « BHOMHKEHepus»

1. 'enernueckas Tpacopmanus MpoTOIIACTOB.

2. Mapxkepsr quist [T11[P-ananmu3a pactutensraoit JJHK.

3. Ha pucynke m3o0pakeHa pectpukinuonHas kapra ydactka JJHK mmunoi 20000 map
ocHoBanuii a1 5-tu pecrpukraz MST Il, Alu I, Cla I, Pst I, EcoR |. BepTukasibHbie
JMHUM YKa3bIBAIOT MOJIOKEHUE caiTa, a HU(pPbl — PACCTOSHUE B ThICSIUaX HYKJIEOTHU-
HEIX Tap oT 5'-komua autn JIHK. Onpesenute KoTudecTBo (hparMEeHTOB, MOMyYacMBIX
npu ruaponuse JJHK depmentamu Mst I+ Cla | cornacHo Bapuanty 3amanu. M3o0pa-
3UTE BUJ 3JIEKTPO(OperpamMmsl.

Mstll Clal Pstl Alul EcoRl EcoRI Alul Clal
1,0 2030 50 7590 13,0 15,0 18,0 20,0

I | | | L | | |
5/ T T ] | 3/
26535 60 80 100 125 155170
Pstl Alul Mstll Pstl Clal Mstll EcoRI Mstll
[ IyHKa
3aB. kadeapoi 0O.B. Tkayenko

4. MeToanueckue MaTepuaJibl, ONpeae/soinne Npoueaypbl OlleHUBAHUS 3HAHUH,
YMEHUIi, HABBIKOB U (MJIN) ONBITA AeATEJIbLHOCTH,
XapaKTePU3YIIIHUX 3TANbl GOPMHUPOBAHUS KOMIIETEHIIH I

14



4.1 Ilpoueaypsbl OLleHUBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (WJIM) ONBITA AeSITeJbHOCTH

KonTponb pe3ynbratoB 00y4eHHs CTYACHTOB, 3TAOB U YPOBHS (POPMHUpPOBAHUS
KOMIIETEHIIMI 10 AUCUUILTHHE «BbHOMH)XXEeHepHs» OCYIIECTBISETCS uepe3 MpOBeIeHUE
BXOJIHOTO, TEKYILIET0, PYOEKHBIX, BBIXOJJHOTO KOHTPOJIEH U KOHTPOJSI CAMOCTOSITENTbHOM
paboThL.

@DopMBI TEKYIIETO, TPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJIS, MOPSIOK HAaUYnCIe-
HUs 0a/toB ¥ (GOHABI KOHTPOJBHBIX 3aIaHUH JIJIST TEKYIIETO KOHTPOJIS pa3padaThIBaIOT-
cs1 Kadeapoit ucxos U3 crenurK JTUCIUIUTMHBL, U YTBEP)KIAI0TCS Ha 3aCeJaHUH Ka-

dbenpsl.

4.2 Kputepum OuleHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH,
XapaKkTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHMS
00pa3oBaTeIbHOI MPOrpaMMBbI

OmnucaHue IIKaJIbl OIICHUBAHUS JTIOCTHKCHUS KOMITCTCHITUH 10 AUCIUTLINHE MTPH-
BeJIEHO B Ta0OsuIie 6.

Tab6auwa 6
YpoBeHb OTmMmeTKa 1o nATH- Onucanue
OCBOCHHS OayuIbHOM cucTeMe
KOMIIETEH- (mpoMexyTOUHas aT-
§1050%0 Tecranus ) *
GbICOKUIL «OTIIMYHOY OOyyaromuiics 0OOHapy»XuJI BCECTOPOHHEE, CHCTEMaTH4e-

CKO€ M IIyOOKOe 3HaHHMEe y4eOHOTrOo MaTepHuaia, yMeeT CBO-
OO/MHO BBIMOJIHATH 33JaHUA, IMPEyCMOTPEHHbIE MPOrpaM-
MOH, YyCBOWJI OCHOBHYIO JIMTEPATYPY M 3HAKOM C JIOIOJIHU-
TEIbHON JIUTEPATYypOH, PEKOMEHAOBAHHOW IIPOrPAMMOM.
Kak npaBmiio, obyuaronuiics mposiBisieT TBOPYECKHUE CIO-
COOHOCTH B NMOHUMaHHH, U3JI0)KEHUU U HCIOJIb30BAaHUM Ma-
Tepuaia

oazoewtii «XOpOLLIO» OOyuatomuiics 0OHapy XU MOJTHOE 3HAHUE y4eOHOro mMarte-
pHaja, yCHelHO BBITOJHAET MPEIyCMOTPEHHBIE B ITPOrpaM-
M€ 3a/1aHusl, YCBOMJ OCHOBHYIO JIUTEpPaTypy, PEKOMEH[O-
BaHHYIO B TIPOTpaMMe

nopo2oeulii «ynoBneTBopuTenb- | OOyuaronuiicss oOHapyXUJl 3HAHUS OCHOBHOTO Y4eOHOTO
HO» MaTepuaia B o0bemMe, HeOOXO0IMMOM sl AajibHEHIIen yue-
Obl U mpejacTosmeld paboThl MO MPOQPECcCuu, CIpaBIsIeTCs C
BBITIOJITHEHHEM TPAKTHYECKUX 3aJaHHM, MPETYCMOTPEHHBIX
MpOrpamMMoii, 3HaKOM C OCHOBHOW JUTEPATYpOi, PEKOMEH-
JIOBAHHOM TMPOTpaMMoOii, JOMYCTHJI MOTPEIIHOCTH B OTBETE
Ha HK3aMEHE U IPHU BBHINOJHEHUU HK3aMEHAIMOHHBIX 3ajia-
HUMH, HO 00J1alaeT HEOOXOIMMBIMU 3HAHUSMHU TSI UX yCTpa-
HEHUS M0J] pyKOBOACTBOM MPENOJaBaTENs

— «HeyAoBIeTBOpuUTENb- | O0yyaronuiicss oOHapy»Kui npoOenbl B 3HaHUSX OCHOBHOIO
HO» y4eOHOro MaTepuaia, JOMYCTHI NMPUHIUITHAIBHBIE OUIMOKH
B BBIIIOJIHEHUM IPEAYCMOTPEHHBIX IPOTrpaMMON MpaKTH4e-
CKUX 3a/IaHUH, He MOXET NMPOJODKUTh 00yYeHHE WIM TPH-

15



YpoBeHb OtMeTKa 1o nsTu- Onucanue

OCBOEHHUA OaJUILHOH CUCTEME
KOMIIETEH- (TpoMexyTOYHAs aT-
005051 TecTarws)*

CTYIUTH K MPOPECCUOHAIBHOM AeATeIbHOCTH M0 OKOHYAHUU
00pa3oBarebHON OpraHu3aluu 0e3 JOMOTHUTEIbHBIX 3aH -
THI

4.2.1. Kputrepuu ouleHKH YCTHOTO OTBETA NMPH TEKYyIlleM KOHTPOJIe U MPOMEKYTOY-
HOH aTTecTaluu

[Ipu oTBeTe HA BOMPOC 00YUYAIOIIUICA JEMOHCTPUPYET:

3HAHHMA: MOJICKYJISIPHBIE OCHOBBI HACIIEJICTBEHHOCTH, METOJAbl PEKOMOWHALIUU
JIHK u tpancdopmanuu pacrennii; ocHoBsl MmeTo10B [11{P u cexBenupopanus JJHK.

ymenusi: BoiaesaTh JJHK, npumenste Metonbl koHcTpyrpoBanus JIHK u tpanc-
dbopManK pacCTUTENbHBIX KIETOK; TPUMEHSATH METOJIbI MOJICKYJIIPHOTO MapKUPOBAHMUSI
B CEJICKLIUM U TEHETUKE PACTCHUM.

BJIa/IeHHE HABBIKAMM: B 00JaCTH KOHCTPYHUPOBAHUSI OMOJIOTHYECKUX MOJICKYIT U
CO3/IaHUsI TEHETUYECKU MOJIU(PUIIMPOBAHHBIX OPraHU3MOB C 3aJlaHHBIMU CBOWCTBAaMU;
MPUMEHSAET MOJIEKYJISIPHO-TEHETUUECKAE METOJBI ISl PACIIUPECHUS BUAOBOIO U COPTO-
BOI'0 pa3HOOOpa3us CEITLCKOXO3SICTBEHHBIX PACTEHUM.

Kpurtepun onenku

OTJINYHO 00yYaroIuics 1eMOHCTPUPYET:

- 3HAHWE MaTepHualla [0 MOJIEKYJIIPHBIM OCHOBAM HACJIEICTBEHHOCTH, METOIaM pe-
komOunanmu JIHK u tpancdopmariuu pactenuii; ocHoBHbIXx MeToaoB [I1IP u cexBe-
HupoBanusa [JHK, npakTuky npumMeHeHus: MaTepuaa, NCYEPIBIBAKOLIE U MOCIEA0Ba-
TEJIbHO, YETKO U JIOTUYHO MU3JIaraeT MaTepHuall, XOpOIllOo OPUEHTUPYETCS B MaTEpUae,
HE 3aTPYIHSIETCS C OTBETOM IIPH BUJIOM3MEHEHNHY 3aaHUM;

- ymenue Boaenats JJHK, npumensats metoas! koncTpynposanus JJHK u tpanc-
(hopMaluu pacTUTENBHBIX KJIETOK; IPUMEHSATh METObI MOJIEKYJIIPHOTO MapKUPOBa-
HUS B CEJIEKIIUU U T€HETUKE PACTEHUMN, UCIIONb3Ysl COBPEMEHHBIE METObI U ITOKA3aTe-
JIM TAaKOH OIIEHKH;

- YCHEIIHO€ ¥ CUCTEMHOE BJIaJICHUE HaBbIKaMH B 00J1aCTH KOHCTPYUPOBaHUS OHOJIO-
THYECKUX MOJIEKYJI U CO3/1aHUs TeHETUYECKU MOIU(UIIMPOBAHHBIX OPraHU3MOB C 3a-
JAHHBIMU CBOMCTBAaMU; IPUMEHSAET MOJIEKYJISIPHO-TEHETUYECKHUE METOBI JJI paclIu-
pEeHMs BUAOBOTO M COPTOBOTO pa3HOOOpa3usl CENbCKOXO035MCTBEHHBIX PACTEHHM

Xopouio 00yJaroImuics: 1eMOHCTPUPYET:

- 3HAHWE MaTepualia 1o MOJIEKYJIIPHBIM OCHOBAM HACIJIEJCTBEHHOCTH, METO/IaM pe-
komOunau JIHK u Tpancopmanuu pactenunit; ocHoBHbIX MeTo10B [ILP u cekse-
nupoanus JIHK, HoBelinne TeopeTnyeckue pa3padboTku B 00J1aCTH OMOTEXHOJIOTUU U
T€HETUYECKON MHKEHEPHUH, HE JIOIYCKAECT CYLIECTBEHHBIX HETOUHOCTEN;

- B IIEJIOM YCIENTHOE, HO COJIeprKaIlnue OTAeIbHbIE Tpo0ersl, ymeHue Boiaensath JJHK,
IpUMEHSATh MeTo 16l KoHcTpyHrpoBanusa JIHK u Tpancopmanum pacTUTENbHBIX Kile-
TOK; IPUMEHSTh METOJIbI MOJIEKYJISIPHOTO MAPKUPOBAHMS B CEJIEKIIUN U TEHETUKE pac-
TEHUM, UCIIOJIb3Ysl COBPEMEHHBIE METO/bI U ITOKA3ATENIM TAKOU OLIEHKH;

- B IIEJIOM YCIEIIHOE, HO CofiepKalllee OTeIbHbIE MPOOEIIbl NN COMPOBOXKIAOIIEECS
OTJeJIbHBIMU OIIMOKAaMU BJIa/ICHUE HaBbIKAMH B 00J1aCTH KOHCTPYHPOBAHUsI OMOJIOTH-
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YECKUX MOJICKYJ U CO3JJaHHsI TCHETUYECKH MOIH(PHUIIMPOBAHHBIX OPTaHU3MOB C 3aJIaH-
HBIMH CBOfICTBaMPI; OPUMCHACT MOJICKYJISIPHO-TCHCTUYCCKUC MCTOABI AJId pAaCIIUPCHUA
BHJIOBOTO M COPTOBOTO Pa3HOO0Opa3msl CeNbCKOX03IHCTBEHHBIX PACTECHHH

Y1OBJIETBO-
pUTEJBLHO

o0yJaronuics JIeMOHCTPUPYET:

- 3HaAHUA TOJBKO OCHOBHOI'O MaTepHayia MOJICKYJISIPHBIM OCHOBAaM HacJIeICTBEHHOCTH,
meronam pekomounanuu JIHK u Tpanchopmannu pacTeHuil; OCHOBHBIX METOOB
IIIIP u cexBenupoBanus JJHK, HO He 3HaeT neranei, JoMycKaeT HETOYHOCTH, J10-
MyCKaeT HETOYHOCTH B (DOPMYITHMPOBKAX, HAPYIIACT JJOTUICCKYIO MTOCIIECIOBATEIb-
HOCTb B M3JI0KEHUHU MMPOTPAMMHOI0 MaTepuaia;

- B LICJIOM YCIIEIIHOE, HO HE cUCTeMHOE ymMeHue BbiaensaTh JJHK, npuMensTes MeToabl
koHcTpyupoBanus JJHK u tpancdopmaium pacTUTEIBHBIX KIETOK; TPUMEHSITh Me-
TOABI MOJICKYJIIPHOTO MaPKUPOBAHUS B CEJIEKIIUU U T€HETUKE PACTCHUM, UCTIONb3YS
COBPEMEHHBIE METObI M MOKA3aTEIN TAKOU OLICHKH;

- B IIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMH B 00J1ACTH KOHCTPYHPO-
BaHMs OMOJOTUYECKUX MOJICKYJI ¥ CO3JaHUs TCHETHYECKU MOAU(PHUITMPOBAHHBIX O-
TaHU3MOB C 33JJaHHBIMH CBOMCTBaMU; IPUMEHSET MOJICKYJISIPHO-TEHETHUECKUE Me-
TOMBI JUTSI pACHIUPEHUS BUIOBOTO U COPTOBOTO Pa3HOOOpa3usl CEIbCKOX03SIMCTBEH-
HBIX paCTEHUHN

Hey/10BJIe-
TBOPUTEJIb-
HO

oOyuaromuics:

- He 3HaeT 3HAYMUTEJIbHOHN YaCTH IPOTPaMMHOI0 MaTepuaa, IN0X0 OPUEHTUPYETCS B
MaTepHae 1o MOJIEKYJIIpHbIM OCHOBAaM HacjeICTBEHHOCTH, METO1aM PeKOMOUHa-
uuu JIHK u tpancdopmanmu pacrenunii; ocHoBHbIX MeTo10B I1LIP u cexBenupoBa-
Hus JIHK, He 3HaeT npakTHKy NpUMEHEHHs MaTepHualla, 1OIyCKaeT CyLIECTBEHHbIE
OIINOKH;

- He ymeer Bbiaenats JAHK, npumensats metons! konctpynposanus JJHK u tpanc-
(dopMaruu pacTUTENbHBIX KJIETOK; IPUMEHSATh METOIbl MOJIEKYJISIPHOTO MapKHUPO-
BaHUs B CEJIEKIIMM U T€HETUKE PACTEHUH, UCIIOJIb3Ysl COBPEMEHHBIE METO/IbI U IIOKA-
3aTeu TaKOW OLIEHKH, TOIYCKAeT CYIIECTBEHHbIE OLUIMOKH, HEYBEPEHHO, C 00JIb-
[IMMU 3aTPyIHEHUSMHU BBIMOJIHAET CAMOCTOSATENBbHYIO paboTy, OOJIBIIMHCTBO 33/1a-
HUU, IPELYCMOTPEHHBIX POIPaMMON JUCHUIIIINHBL, HE BBIIOJIIHEHO;

- oOyuaromuiics He BJIaJieeT HaBbIKaMU B 00J1aCTH KOHCTPYUPOBAHUS OMOIOTHYECKUX
MOJIEKYJI U CO3/1aHUsI TEHETUUECKH MOIU(ULIPOBAHHBIX OPTraHU3MOB C 3a/laHHBIMU
CBOMCTBAMH; IIPUMEHSET MOJIEKYIPHO-TEHETUYECKUE METOBI ISl PACILIUPEHUS
BUJIOBOT'O U COPTOBOI'O Pa3HOOOpa3usl CeIbCKOX039HCTBEHHBIX PAaCTEHUH, J0IMyCKa-
€T CYILLECTBEHHBIE OIINOKH, C OOJBIIMMU 3aTPyTHEHUSIMHU BBIIOJIHSAET CAMOCTOSI-
TENbHYIO paboTy, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMON AUCIUILIINHBI HE
BBIIIOJIHEHO

4.2.2. Kputepuu oueHKH J1adopaTopHbIX padoT

[Tpu BeINOIHEHUH T1a00PATOPHBIX pA0OT OOYUAIOIIMIICS IEMOHCTPUPYET:

3HAHMA: MOJICKYJISIPHBIX OCHOB HAcCJIEICTBEHHOCTH, METOJO0B PEKOMOWHALIUU
JIHK u Tpanchopmaniuu pactennii, ocHOBHBIX MeTo10B [I1IP 1 cekBenmpoBanus JIHK;

ymenus: Boiaensath JJHK, npumensts meronsl koucTpynpoBanus JJHK u tpanc-
dbopmManu paCTUTENBHBIX KIETOK; TPUMEHSITH METOIbI MOJICKYJIIPHOTO MapKUPOBAHMUSI
B CEJIEKI[MU U T€HETUKE PACTCHUM;

BJIa/IeHHE HABBIKAMM: B 00JAaCTH KOHCTPYUPOBAHUS OMOJIOTHYECKUX MOJICKYJT U
CO37IaHUsl TEHETHUYECKH MOJIU(UIIMPOBAHHBIX OPTaHW3MOB C 3aJaHHBIMH CBOWCTBAMH,
MIPUMEHSAET MOJIEKYJISIPHO-TEHETUUECKUE METO/bI ISl PACIIUPEHUS BUAOBOIO U COPTO-
BOT'0 pa3HOOOpa3Usl CEIbCKOXO3SICTBEHHBIX PACTEHUM.

17




KpuTtepuu olleHKH BBINOJHEHUS JT1A00PATOPHBIX padoT

OTJIMYHO

00yYaroImuics IEMOHCTPUPYET:

- 3HaHWE MaTepuaia Mo CO3AAHUI0 ACETITUYECKUX YCIOBHIA MPU paboTe C KyJIbTY-
pamu in Vitro, Ha3HaYCHUs ¥ IPUHIIMITIOB JACHCTBUS JJAMHHAP-O00KCa U IPYTUX CO-
BPEMEHHBIX MPUOOPOB U 000PYIOBaHUSI OMOTEXHOJIOTHUECKOH JIabopaTopuH,
MPAKTUKHA IPUMEHEHUSI MaTepHala, UCUEPIIBIBAIOIIE U ITOCIEI0BATEILHO, YETKO
Y JIOTUYHO M3JIaraeT MaTepuall, XOpoIlIo OpUEHTUPYETCS B MaTepHuale, He 3a-
TPYAHSETCS C OTBETOM IIPH BUIOW3MEHEHHUH 3aaHUH;

- yMeHHe NoAOupaTh MUHEPAIbHBIA M TOPMOHAIBHBIA COCTAB CEIEKTUBHBIX CpPeJ,
B 3aBUCUMOCTH OT LIeJIeH MCCIIeIOBAHMUS, TIOJrOTABIMBATh SKCIUIAHTHI JIJIS T10Ca/I-
KW Ha MUTATCIBbHBIC CPCAbI; BEIYJICHATD AIlICKChI; Cy6KyJIbTI/IBI/IpOBaTb KaJlIIyChbl 1
CYCIICH3HH; BBIPAIIMBATH PACTCHUS-PErCHEPAHTHI, HICHTH(PHUIINPOBATH TATOTCHBI
Ha OCHOBE MMMYHO(EPMEHTHOTO aHAJIN3a, UCTIOIb3YsI COBPEMEHHBIE METOIbI U
MOKa3aTeN TaKOi OICHKH,

- YCICIIHOC U CUCTECMHOC BJIAAICHUC HABbIKAMHU CO3AaHUA U ITOAACPIKAHUA aCCIITU-
YECKHUX YCJIOBHI; TEXHOJIOTUSIMH aCEITHYECKOTO KyJIbTHBHPOBAHUS PACTUTEIb-
HBIX 00BEKTOB in Vitro, MpUEeMOB U METOJIOB padOTHI B JIAMUHAP-00KCE, 03/I0POB-
JICHHUS U YCKOPEHHOTO Pa3MHOKEHHSI ITOCAJ0YHOTO MaTepraia BaKHEHIIINX CElb-
CKOXO35iCTBEHHBIX KYJIbTYpP

XOpOIIo

o0y4arouuics: AeMOHCTPUPYET:

- 3HaHUWE MaTepHalia Mo CO3JaHUI0 ACCITUYCCKUX YCIOBUI NIpH paboTe ¢ KyJIbTY-
pamu in Vitro, Ha3HaYCHUS ¥ IPUHIIMIIOB JACHCTBUS JJaMHHAP-O00KCa U IPYTUX CO-
BPEMEHHBIX MPUOOPOB U 000PYAOBaHUS OMOTEXHOIOTHYECKOH JIA0OpaTOpHH,
MPaKTUKU IPUMEHEHUS MaTepHalia, HCYEPIBIBAIOIIE M TIOCIEA0BATEIBHO, YETKO
Y JIOTHYHO M3JIaracT MaTepHall, XOPOIlIo OPUCHTHPYETCSl B MaTepuaie, He 3a-
TPYIHSIETCS C OTBETOM IIPH BHIOM3MEHEHUH 3aIaHUM, HE TOMMYCKAET CYIIECTBEH-
HBIX HETOYHOCTEH;

- B IIEJIOM YCHEIIHOE, HO COJIepIKallKe OTIeIbHbIEC TPOOEIbl, yMEHHE MOI0UPATh
MUHEPATBHBIA U TOPMOHAIBHBIN COCTaB CEIGKTUBHBIX CPEJI, B 3aBUCHMOCTH OT
Lenei uccneqoBaHus, HOATOTABINBATE SKCIUIAHTHI JJI MOCAAKH Ha MUTATeIbHbBIE
CpeIIbl; BEIWICHSTH alleKChl; CyOKYIbTUBUPOBATH KAJUTYCHI U CYCIICH3HUU; BBIpa-
IIBaTh paCTECHUSI-PEreHePaHThl, HICHTU(UIIMPOBATH TATOTEHBI HA OCHOBE UM-
MYHO()EPMEHTHOTO aHAJIH3a, UCITOJIb3Ysl COBPEMEHHBIC METO/IBI M ITOKA3aTelIH Ta-
KO OIICHKH;

- B IICJIOM YCIIEIIHOE, HO COJIepIKaIlee OTICIbHBIC TIPOOEITBI MU COMTPOBOXKIA0-
ieecs OTAEIbHBIMU OIMOKaMU BJIa/IeHUE HaBBIKAMH CO3/IaHUs U TOACPKAHUS
ACCNITHUYECKUX YCIIOBUI; TEXHOJIOTHSIMH aCENITUIECKOTO KYJIbTHBHPOBAHUS pac-
TUTENBHBIX 0OBEKTOB in Vitro, MPUEMOB U METOZOB pabOThI B TaMHHAP-O0KCeE,
03JI0POBJICHUS ¥ YCKOPEHHOTO Pa3MHOXCHHSI IIOCAIOYHOTO MaTepraia BaKHEH-
IINX CEIbCKOXO03UCTBEHHBIX KYIbTYP

YAOBJIETBO-
PUTEIBHO

00ydJaronuics J1eMOHCTPUPYET:

- 3HaHUS TOJHKO OCHOBHOTO MaTepuaia 1Mo CO3/JaHUI0 aCeNITUIECKUX YCIOBUH MpU
pabote ¢ KybTypamH in Vitr0o, Ha3HAYEHUS W TPUHITUIIOB ICHCTBYS JaMHHAP-
0oKca U APYTruX COBPEMEHHBIX MPUOOPOB U 000PYAOBaHUS OMOTEXHOIOT UIECKOH
nmabopaTopuu, MPAKTHKU MPUMEHEHUS MaTepraia, UCUEPIBIBAOIIE U MTOCIICI0BA-
TEIHHO, Y€TKO U JIOTUYHO U3JIaraeT MaTepua, XOpOoIIo OPUEHTUPYETCS B MaTe-
puajec, HE 3aTpyAHACTCA C OTBETOM IIPHU BUJOU3MCHCHUN 3a)IaHHI>’I, HO HE 3HACT
JeTanel, TomycKkaeT HETOYHOCTH, I0MYCKAaeT HETOYHOCTH B (DOPMYITHPOBKAX,
HapyIIaeT JOTMYECKYI0 MOCIIeIOBATEIHHOCTh B M3JI0KEHUU TIPOTPAMMHOTO Ma-
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Tepuana;

B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHE 00U paTh MUHEPAILHBINA U rOp-
MOHAJIbHBII COCTaB CEIEKTUBHBIX CPEJl, B 3aBUCUMOCTH OT Li€JIeH NCClIeI0BaHus,
MOJIrOTABIIMBATH SKCIUIAHTHI ISl TIOCA/IKH HA MUTATEIbHBIC CPEJIbl; BEIWICHATh
areKchl; CyOKYyIbTUBUPOBATh KAJLTYChl M CYCIIEH3UHU; BBIpAIlMBAaTh pacTEHU-
pereHepaHThl, UACHTU(UIIMPOBATH TATOT€HbI HA OCHOBE HIMMYHO(EPMEHTHOTO
aHaJIN3a, UCIOJIb3ys COBPEMEHHbIE METObI M ITOKA3aTeNN TaKOH OLCHKHY;

B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaJICHUE HaBbIKAMH CO3/IaHUS U MOAEP-
KAHUS aCENITUYECKUX YCIOBHUH; TEXHOJOIMSMU aCeNITHYECKOTO KYIbTHBUPOBA-
HUS PaCTUTENBHBIX 00BEKTOB in Vitro, IpUeMOB U METOJIOB pabOTHI B TaMHHAP-
OoKce, 037J0POBJIEHUS U YCKOPEHHOTO Pa3MHOXKEHMSI [T0CAJOYHOI0 MaTepuasia
BAKHEHUIIINX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD

Hey/J10BJIe-
TBOPHUTEJIBHO

oOyyJaronuics:
- HE 3HACT 3HAYUTEIILHOHN YacTH MPOTrPaMMHOT0 MaTepuaa, MI0X0 OPUCHTUPYETCS

B MaTepHaJie [0 CO3/IaHHI0 aCENTUUSCKUX YCIOBUIl IPU paboTe ¢ KyJabTypamu in
Vitro, Ha3HAYEHUS ¥ IPUHIIUIIOB JACHCTBUS JJAMHHAP-00KCa U IPYTUX COBPEMCH-
HBIX IPUOOPOB U 00OPYAOBaHUS OMOTEXHOJIOTNYECKOH 1TabopaTOpuy, HE 3HAET
IMPAaKTUKY NPUMCHCHHA MaTCpHralia, JOIMYCKACT CyIICCTBCHHBIC OHII/I6KI/I,

HE yMeeT UCI0JIb30BaTh METO/Ibl U MPUEMBI TOAOUPATh MUHEPATIbHBIN U TOPMO-
HaJIbHBIN COCTaB CEJIEKTUBHBIX CPEJl, B 3aBUCUMOCTH OT ILIeJIel UCCIIE0BAHNUS,
[IOJIrOTABJIMBATh SKCIUIAHTHI AJIS IOCA/IKU Ha NMUTATEIbHbIE CPE/Ibl; BEIUICHATh
AIlICKChI, Cy6KYJII)TI/IBI/IpOBaTI) KaJlITyChbl U CYCIICH3UH,; BbIpAIlINBATL PACTCHUSA-
pereHepaHTbl, HACHTU(UIMPOBATH NATOT€Hbl HA OCHOBE UMMYHO(MEPMEHTHOI'O
aHaJIn3a, UCI0JIb3YSl COBPEMEHHBIE METO/IbI U [TOKA3aTEeIH TaKON OLIEHKH, J0IyC-
KaeT CYILECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPyIHEHUSIMHU BbI-
MIOJIHSAET CaMOCTOSITENIbHYIO paboTy, OOJBIIMHCTBO 3aJJaHUM, IPEyCMOTPEHHBIX
IPOrpaMMOil TUCIMITIIMHBI, HE BBIIIOJIHEHO;

00y4JaroImuiicsl He BIaJeeT HaBbIKAMU CO3JIAaHHS U TIOAICPKAHMSI aCeITHYECKUX
YCJIOBUI; TEXHOJOTHSIMU aCENITUYECKOT0 KYJIbTHUBUPOBAHUS PACTUTENIBHBIX 00b-
€KTOB In Vitro, IpUeMOB 1 METO/I0B PadOTHI B JIaMHHAp-00Kce, 03/10pOBJICHUS U
YCKOPEHHOT'O Pa3MHOKEHHUSI I10CAI0YHOT0 MaTepraa BaKHENIINX CENbCKOXO-
3SIICTBEHHBIX KYJIbTYp, JOMYCKAET CYIIECTBEHHbIE OLUINOKH, C OOJIBIINMH 3a-
TPYAHEHUSMH BBITIOIHSIET CAMOCTOSTEIbHYIO Pa0OTY, OONBIIMHCTBO MPELyCMOT-
PCHHBIX nporpaMMoﬁ JUCHUITIIMHBI HE BBIITIOJIHEHO

4.2.3. Kputepuu olleHKHU BBHINIOJHEHHSI T0KJIA0B
[Ipu BBITIOTHEHUHN JTOKJIA0B 00YUYAOIIUICS JEMOHCTPUPYET:
3HAHMA: HOBEUIIIME TEOPETUYECKHUE Pa3padOTKu B 00JaCTH OMOMHXKEHEPUU pac-

TEHUU.

YMEHUS:

HaXOoaUuThb I/IH(bOpMaI_[I/IIO 0 MOJCKYIPHO-TCHECTUUCCKUX MCTOAAX

TpaHc(opMaIMK U PeIaKTUPOBAHUS T€HOMA PACTCHMUIA.
BJIaJleHHe HABBIKAMHU: YCTHOTO JIOKJIaJIa IO BOIIPOcCaM OMOMHKEHEPHUH.

Kpurtepuu oueHKH BBINIOJIHCHUSA T0KIA/10B
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OBYTAICIIKIACE AEMOTICTPHPYET:

- BHAHKE HOBCHIMHX TEOPETHHECKUX paspaboTok # ofnacn GuonHKRenepus pacTe-
HHR

- YMEMHE HAXOTHTL HHPOPMAIHE 0 MOACKYAAPHO-TEIETHYECKHX MeTOAaX

TPAHCHOPMALINY ¥ PEAAKTHPOBAHUA TEHOMA PACTCHITH, HCMOMBYR COBPCMEHIIEC Me-

TOMbL ¥ TOKA3ATE/IM TAKOH ONSHEH!

- YCHCLIHOS o CHCTEMHOS BIR/ICHHE [ABRIKAMY YCTIHOIO A0KIEIA (10 worpocaM Gxo-
HEHAKCHEPHI.

OOYMEIOWHTICH JEMONCTPHpYCT:

- SHANHE MATCPHANA O HOBRHUINX TCOPETHYLCKHX paspadoTkax 8 ofnacTn SHonsE-
HCHCPHH, 1€ RONMYCKAET CYLICCTBCHHBIX HeTOUHOCTEH B LEAOM Yenemuoe, Ho co-
Jepwalnye oTRennnne npoGeist,

YMEHHC HAXOAHTS HHPOPMAIING O MOSCKY/IRPHO-TCHCTHIECKHX METOIAX Tpanc-
(popaaiis i PeRAXTHPORANHA FelOMA PACTCHAN, HCNOMLAYA COBPEMEHHLIC METO-
AR B TOKQIA eIl TakOH OLeHKH;

© I LUOM YETICIIHOE, HO COREPAAILCE OTACLHLIE IPOGLILL KK CONPOROKIAKILCE-
CA OTACABHBME OUMOXaMN BRaNes e HARKKAMM YCTHOTO JOKTAAA 1o ROMPOCAM
OHOWIREHEPHIL.

VAOBJIETBO-
PUTEILIO

ofyvaomuiica 1eMonCTpIpyer;

© 3BARHA TOILKO OCHOBHOIO MATEPHAA O HOBCHNIMX TEOPETHUCCKHX patpafoTKax b
06a13aCTH GHOHIKCHCPHN, HO e 3HACT AeTaed, JONYCKAET HETOYHOCTA

" B ICIOM YENRIILOE, 1O HE CHCYEMHOC YMEHHE HAXOANTL HItOPMAIHI0 ¢ MOeKy-
/EPHO-TEHCTHICCKAX MCTONAX TPAHCOPMAIAK # PEIRKTHPOBAKMA FCHOME PACTe-
HUA, HCHOIBIYS COBPEMEHHEIC METOAL If IOKAIATEAN TaXOMH OLRHKH;

= B UCIOM yCHEmHOe, MO He CHCTEMIOE BARICHHE HABBIKAMH YCTTIOrO 20K7a/d 110
BOTIDOCANM DHOMHECHEPHH,

HEYA0BAC-
ITROPHTENL-
HO

|

ODYHAIOWHICE:

= HE IHACT JHAUHTCTRHOMN YaCTH NPOTPAMMEOIO MATePHANE 0 HOBSHIIHX TeopeTHHe-
CKHX pazpalorkax s o6aacTH CHOMBKCHEPHN, 10X OPHEHTHUPYETCH B MaTepHane,
JONYCKRET CYIMECTBENHBIC OMHOXH

- HE YMEET HaXOaHTh RHGOPMALHIO 0 MONCKYARPHO-TEHETHHCCKHN METO/Iax TPaHC-
{popmaLH 1 peaaxTIpOBatA reHoMa pacTeuil, AOITYCKACT CYUIECTRCHHILE
OIHOKM, HCYBCPENNO, ¢ GOABIIMMH JATPYIHCHANAN BLITOMHAET CAMOCTORT e he
HY10 pabory, BoiRIHICTEO 3anaHmni, DPEAYCMOTPEHILIX HIPOTPAMMON JMCUHITIH-
HEl, HC BRIIOIHCHO!

- OOYMAROUMIECA HE BIAJEET HABKKAME YCTHOTO IOKIANE 10 BOMPOCAM OHORIDKCHE-
PHY, JOTYCXACT CYRECTREHHLE OMHUOKH, © GONBITIMH TTPYIHCHHSMH BhI0IHS-
€T CAMOCTORTENEIYIO pafoTy, SOABLMHCTRO MPeRYCMOTPEHILIX HPOFPaMMOFE

JIHCIHIUIMHE] HC BRIIOIHCHO.
("7{

Paspadomuur(u): Trauenxo O.B. ¢
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