[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadenpa 6uonoruu 1 6MOTEXHOIOTHH

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. Cxpunuukosa
«22» uronsa 2023 .

PABOYAS ITPOT'PAMMA

no nucuuminae b1.B.4 buorexHonorust pacteHui
Hampasnenue noaroroBku/crnennanbHOCTh: 19.04.01 - buorexnonorus
[Tpoduns/HanpaBnerHoCTh/crieruanu3anus: O01as OMOTEXHOIOTUS
VYpoBeHb BbICIIET0 00pa30BaHUs: MarucTparypa
KBanu¢ukanusa: Maructp

roa Habopa: 2023

TambOo0B, 2023



ABTOp NMpOrpamMmsbi:
Kannunar cenbckoxo3siiicTBEHHBIX HaykK, noueHT CkpunHukoBa Enena BnagumupoBHa

Pabouas nporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mo nampasienuto nmoarotroBku 19.04.01 -
buorexHonorus (ypoBeHb MarucTparypsl) (mpuka3 MHUHHCTEpCTBA HayKW W BhICIIET0 oOpa3oBaHusi PO ot
«10» aBrycra 2021 . Ne 737).

Pabouas mporpamma npunsata Ha 3acenanuu Kadenpesr 6momornn u 6uorexnonoruu «19» wmrons 2023 .
[TpoTtokomn Ne 8

Paccmorpena u oqoOpena Ha 3acenanun YueHoro coBeta MHCTUTYyTa ectecTBO3HaHUs, [IpoTokom oT «22»
nroHsa 2023 . Ne 10.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaTHCTPATYPBL. ... uvtinttetteeeteetteeteeteeteeaeeereeeneeneennenns 6

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 6

. KoHTponb 3HaHMI 00y9atONINXCS U TUTIOBBIC OIIEHOTHBIC CPEICTBA. - . u e v eneeeneeneneeneeaneananeananeenenss 9

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 12
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 14
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 14



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TIK-2 CnocobeH pa3pabarbiBaTh TEXHOJIOTHH OYHUCTKH BOJBI M TIOYBBI C HCTIOJIB30BAHUEM META00TMYECKOTO
noTeHuana Ono0ObEKTOB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cpepax: 01 OOpazoBannme u Hayka (B cdepax: peanu3alud O0Opa30BATENbHBIX IPOrpaMM
poeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpPa30BaHMA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
mporpaMM; Hay4HbIX wuccienoBaHuii), 14 JlecHoe xo3siicTBo, oxora (B cdepax: NpUMEHEHHS
OMOTEXHOJIOTUI ISl YIpPaBJICHUS JIECOHACAKACHUSAMH; MPUMEHEHUSI OMOTEXHOJIOTUH ISl COXpaHEHUs H
BOCIIPOM3BO/ICTBA JICCHBIX T'€HETHUYECKHUX PECYPCOB; CO3JaHUA OMOTEXHOJIIOTMYECKHX (OPM IEPEBBEB C
3aJJaHHBIMM TIPU3HAKaMM; CO3/1aHUS OMOJIOTMYECKHX CpPEACTB 3alllUTHl JIeca; Pa3BUTHs TNPUHIIUIIOB
ouopeaiiHiHra Ha OCHOBE MPOM3BOJICTBA IIEIUTION03b]; TPOU3BOJACTBA OMOTOIIIMBA HA OCHOBE JAPEBECHOTO
CBIPBS)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O0600ITIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC TN
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM




- A MoHnuTOpHHT
COCTOSIHHSI OKPY KaroIen
CpeIbl C MPUMEHEHHEM
MPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

- A/01.6 OcymiecTBreHue
9KOJIOTUYECKOM OIEHKHU
COCTOSIHHS TTOTHA/I30PHBIX
TEpPUTOPHUIL U
BO3MOXKHOCTH TIPUMEHEHUS
Ha HUX TPUPOAOOXPAHHBIX
OHMOTEXHOJIOTHI

- B Ouuctka Boanl u
IMOYBEI C UCITOJIL30BAHHEM
METa00INYECKOTO
MoTeHIrana 6M00OBEKTOB

- B/01.7 Ounctka
MUKPOOPTraHU3MaMHU-JIECTPY
KTOpaMH TI0YB,
MTOBEPXHOCTHBIX U
TPYHTOBBIX BOJ OT
MTPOMBIIIUTCHHBIX
3arpsi3HEHUH

- B/02.7 Boccranosnenue
TJIO0POUS TIOYB
MOCPEJICTBOM MPUMEHCHHS
MO ()YHKIIMOHATBHBIX
MUKPOOHBIX TpEnapaToB

- C Pa3pabotka
MTPOU3BOICTBEHHBIX
OHMOTEXHOIOTHI B
nepepadaThIBAIOIINX
OpTraHH3aIHIX

- C/03.7 Pazpabotka
TEXHOJIOTHU TITyOOKOH
nepepaboTKH OTXOJ0B
CEIILCKOIO XO3SICTBa C
HCIOIL30BaHUEM
OHMOTEXHOJIOTHI

[1K-2 Cnocoben
pa3pabaThiBaTh TEXHOJIOTHU
OYKMCTKH BOJBI U ITOYBEI C
HCIIOJIb30BaHUEM
METa0O0INYECKOTO
MoTeHIHana 0M00OBEKTOB

AHanmuzupyet

TCHACHIIMH

pa3BUTUA HAy4YHBbIX

UCCIICIOBAHUN W MPAaKTUYECKHX pPa3paboToK B cdepe
OMOTEXHOJIOTMH DPAaCTCeHUH WX HCHONB30BaHHUA IS

OYMCTKH BOJBI U ITOYBBI

1.5 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-2 CnocoGeH pa3zpabaTbIBaTh TEXHOJIOTHMHM OYUCTKH BOABI M TIOUBBI C HCIIOIb30BAHUEM
MeTa0O0INYeCKOro MOTeHInaNna 6M000BEKTOB

No HanmenoBanme
/1 JACLIVIUINH,
OTIPEIEIISIOIINX
MEKTUCIUTUTHHAPHEIE
CBS3U

®dopma
obydeH
us

OunoO-3
aovHast
(cemect

p)

213

—

BuomnoBpexneHus u
OroKoppo3us

J’_

2 | buopemenuarus mous

3 |buoTexHomIOrNA
MIPUPOJIOTIONIE30BAHUS




4|HanobOuorexHonoruu | +

5 |TIpuknagHas +
OMOTEXHOJIOTHS U
MHKPOOHOJIOTHS

6 |CenbcKOX03siicTBEHHA | +
s1 OMOTEXHOIOTUS

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JucuuiuinHa  «BHOTEXHOJOTHS  PACTEHW» OTHOCHTCA K  4YacTH, (OpPMHPYEMOH Yy4aCTHHUKaAMH
oOpa3oBarelbHbIX OTHOIIEHUH, yueOHoro trana OIl mo Hampasiaenuto noarotoBku 19.04.01 -
buorexnomnorus.

JucuuminHa «bHOTEXHOIOTHS paCTeHUI» U3y4aeTcs B 2 CEMECTPE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 3 3.€.
OuHo-3a04Hasi: 3 3.€.

Buy yue6HOI paboThI QuHO-3a0uHaA
(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 32
Jlexmm (Jlextmm) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 76
3auer -
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3
2 ceMecTp
1 Beenenue. Pedepar
Perymnsatopsl pocra 212 |6
pacTeHuil.
2 Kynsrypa pacrenuit Pedepar
inyvitr?) ’ 21210 be
3 KnonansHoe Pedepar
MHKpopazMHOxkeHue | 2 | 2 | 10
pacTeHHiA.
4 I'ennas nHxeHepus Pecepar;
pacTeHui. 212 |10 KontponpHas
pabora
5 AHnanu3 Pedepar
TPAaHCTEHHBIX 212 1]10
pacTeHHiA.
6 Hanpasnenus Pedepar
reHHol uwxxenepun | 2 | 2 | 10
B JIECOBOJICTBE.




7 buobe3onacHoCTb Pedepar
TeHETHYECKU > 12 |10
MO (PHUIMPOBAHHBI
X PaCTEHHUH.

8 I'enetnueckue Pecepar;
MapKepsl B 212 |10 KontponpHas
PacTEeHHEBOACTBE pabora

Tema 1. Beenenue. Perynsatopsl pocra pacrennid. (IIK-2)
Jlexknus.

JlecHass OMOTEXHOJIOTHS PACTEHUI KaK HaydHOE HarpasieHue. VicTopus pa3BUTHS JIECHOM OMOTEXHOJIOTHH.
[IpenMer, 3a1a4u 1 HaNIPaBIEHUS JIECHON OUOTexHONIOTHH. POllb OMOTEXHOIOTUN

U OMOMHXXEHEpHHM B pacTeHHeBOACTBE. (OCOOCHHOCTH OMOTEXHOJOTMM JIECHBIX APEBECHBIX PacCTECHUIL.
[lonatue o perymaropax pocTa U pa3BUTUS PACTCHHA W MeXaHM3M HX jaedcTBus. Kiaccuduxanms
¢utoropmonoB. Perymsamuss pocta W pa3BUTHS PACTCHUH C TIOMOIIbIO AyKCHHOB, IIMTOKHHHUHOB,
ru00epeIMHOB, 3TUJICHA. VCHoiabp30BaHUE PETYNATOPOB POCTa PACTEHHH B

OMOTEXHOJIOTUH PaCTEHUIA.
IIpakTnyeckoe 3aHsATHE.

CemuHapckoe 3ansaTue "Perymnsaropsl pocta pacTeHui".
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCTICKTHPOBAHHE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;

Tema 2. Kyabrypa pacrenuii in vitro. (ITK-2)

Jlexknus.
OOue  TpUHOMIBI  KyJABTUBUPOBaHMA  pacTeHWd in  vitro.  Opranuzanms gabopaTopuul 10
KyJIbTUBUPOBAHMUIO pacTeHUd in vitro. Co3gaHue acenTuyeckux yciaoBui. CrnocoObl CTEpUIIH3AIMH.
[TpuHIMNBI U TEOPETHYECKUE OCHOBBI CO3JaHMS MUTATEIbHBIX cpea. KOMIIOHEHTHl MUTATEIbHBIX CpEN.
[TpuroTtoBneHue NUTATEIBHBIX CPE.

IIpakTH4Yeckoe 3aHATHE.
Cemunapckoe 3anstue "KynpTypa pactenuii in vitro.".

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
- mpopa0oTKa KOHCHEKTOB JIEKINI X BOIPOCOB, BHIHECEHHBIX Ha CAMOCTOATEIIFHOE H3yUYeHHE OCHOBHOU H
JOTIOJIHUTEIBHON JINTEPATYPBI;
- KOHCTIGKTHPOBaHHE MaTepHajioB, paboTa co CIIPaBOYHOM JINTEPaTypoii;

Tema 3. KinonanbHoe mukpopa3mHo:kenune pacrenuii. (ITK-2)
Jlekumus.
[Ipouecc KIOHAIBHOTO MHKPOPA3MHOXKEHHMS PAcTeHUH U (AKTOphl, BIUAIONIME HA €ro IMpPOTEKAHHUE.
Craguy KJIOHaJBbHOTO MHKPOPa3sMHOXKEHMS. TeXHUKa KyIbTUBUPOBAaHUS PACTEHUHM Ha Pa3HBIX CTaIUAX
KJIOHAJIbHOTO MUKPOPa3MHOXKEHHUSA. MHKpOpasMHOKEHHE B (OTOABTOTPO(PHBIX YCIOBUAX. AHATOMUS U
MOpPQOJIOTHSI paCTEHUH in Vitro.

KannycHas kymbrypa. Perenepamus u comarmueckuid smOpuorenes3. KynbTuBHpoBaHWE Ha SKHIKHX
cpenax u B Ouopeakropax. MckyccTtBeHHble cemeHa. TexHuku in vitro. [amuouasl. [lomummonaun3anus.
O3znopoBiieHHEe MOCAJOYHOTO Marepuana OT BHPYCOB METOAAMHM TEPMOTEpanud M XUMHOTEPAIUu.
XpaHneHue in vitro W KpUOKOHCepBamus. MeToapl  KPHOKOHCEpBallUM.  JTambl  Mpoliecca
KpuoKoHCcepBauuu. DakTopbl, BIMSIONIME Ha KU3IHECMOCOOHOCTh KIIETOK IOCNe KPUOKOHCEPBAIUH.
ComakioHanbHasi U3MEHYMBOCTb. BO3HMKHOBEHHE W3MEHEHHBIX BapHAHTOB IMPH KyJIbTHUBHUPOBAaHUH B
ycioBusxX in vitro. Mcnonb3oBaHHe B IPAKTHKE COMAKIOHAIbHBIX BApUAHTOB.

IIpakTnyeckoe 3ansATHE.



Cemunapckoe 3anatue "KiioHanbHOe MUKPOpPa3MHOKEHUE paCTEHHUN'".
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;
- KOHCIIEKTHPOBAaHUE MaTepUaIOB, pab0Ta CO CIIPAaBOYHOM JTUTEPaTypoOii;

Tema 4. I'ennasi uH:xeHepus pacrenui. (ITK-2)

Jlexknus.
Mertoasl co31aHUsl HOBBIX reHOB. KOHCTUTYTHBHBIE W MHAYIHOENbHBIE TpoMoTopsl. CrocoObl mepeHoca
JAHK B pactenus. IIpupoaHele M HCKyCCTBEHHBIE CHCTEMBI IEPEHOCA IEHOB.
ArpoOakTepuanbHblii Meton TpaHcopmaruu. Agrobacteruim tumefaciens u A.rhizogenes B kadecTBe
nepeHocynkoB reHoB. Mexanusm nepenoca T-JIHK B renom pactenuii. Ti- u Ri-mna3muasl. bunapusie u
KOMHTEIPAaTUBHBIE BEKTOPBI.
[ToBbimenne s dexTuBHOCTH  arpoOakTepualbHONW  TpaHCHOpPMAIIUU. bamnuctuyueckuit - Meton
Tpancopmanuu. CylIIHOCTh METOJa, €ro NpeuMyIlecTBa M HenocTaTrkd. lloBelieHHE 3(PPEKTUBHOCTH
Oaymmnctuyeckoil Tpancopmarmu.  MeToasl TpsiMOro TiepeHoca reHoB. Tpancdopmamms in planta.
Tpanchopmanus xiaoporuiactoB. MynbTUreHHas M HanpaBiieHHast TpaHc(hopmanusa. CeleKTUBHBIE TI'€HBI.
Paznuunbple  MeTOABl  CeNeKUMU  TpaHC()OPMUPOBaHHBIX KJIE€TOK. MapkepHble TeHbl. TpaH3MeHTHas
JKCIpeccHsl. DKCIPECCUsi M TEHeTHYeCKas CTa0MJIBHOCTb YY)KEPOIHBIX TI€HOB B TI'€HOME PACTCHHM.
Mertoasl  ycwiieHus  dKcnpeccu. 3aMonkaHue TreHoB. Kocympeccus M aHTHUCEHC-TEXHOJOTHS.
PHK-unTepdepenus. HacnenoBanue 4yKepoHbIX TCHOB B TIOTOMCTRE.

IIpakTnyeckoe 3ansATHE.
CemuHnapckoe 3ansatue "['eHHas MH)XeHepUs pacTeHUN".

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;
- KOHCIICKTUPOBAaHUE MaTepUaJIOB, pab0Ta CO CIIPAaBOYHOM JTUTEPaTypoOii;

Tema 5. Ananu3 Tpancrennbix pacrenmii. (IIK-2)

Jlexknus.
MonekyasipHO-OHOIIOTHYECKHE aHAIU3bl TPAHCTEHHBIX pacTeHU. MeToabl TECTUPOBAHUS HYKJICHHOBBIX
kucinor. Bemenenne JIHK w3  cBexxero U JIMOQWIM3MPOBAHHOTO — PAcTUTENIBHOTO — Marepuana.
Ocob6ennoctu Boinenenus saepuoit JIHK, JIHK mutoxomapuit m xyopomiactoB. MeTOnsl OYUCTKH
JHK. Onpenenenue xonuentpauun JIHK. Ilonmumepasno-uennas peakuus (IILIP), cymHocts merona.
O6opynoBanwue mist npoeneHust [II[P. TpeboBanus k momemeHussM anst npoBeneHus [P
KauectBennniii meton INLP. Ananu3 nanubix [1LP u pasnenenue aMrmiin@uUUpOBaHHBIX HPOIYKTOB C
MOMOIMIBIO Tenb-MekTpodopesa. Ontumuzanus noctaHoBku [II[P. KonwdectBennbrit merom IILIP.
KonmnuectBennsiii meron IIIP B peansHom Bpemenn. Anamu3z JHK nyrem  pecrpukummu u
rubpugmzanmu 1o Cayszepny. O6pabotka JIHK ¢epmentamu pectpukumu. PpakumonupoBanuu JIHK
METOZIOM 3JIeKTpodopesa B arapo3HoM reine. brorrunr u rudpuauzanust JJHK o Caysepha.
Hepanunoaktusueie metonsl ananuza JIHK mo Caysepny. Anamuz PHK wmeromom HosepH-Onortunra.
Brinenenne toransHoii PHK u3 pactenuii. Dnexrpodope3s PHK B araposnom rene. Ilepenoc PHK na
¢wibTp MeTomoM KanmwuispHoro OnortuHra. IuGpummzamms PHK. - Anamu3  0enkoB  MeTOIOM
Becrepu-6ioTTrHra. MeTonsl BBIAENEHHUS M KOHIGHTPUPOBaHUS OenkoB. OmnpeneneHne KOHLEHTPAILUH
OenkoB. DnekTpodope3 6enkoB B monuakpuiamuaHoMm rene. Ilepenoc OenkoB Ha memOpany. Jlerekmms
O€JKOB C TOMOIIbI0 MOHOKIOHAJBHBIX M TOJUKIOHAIBHBIX AHTUTEN. AHaIN3 OETKOB C IOMOIIBIO
(bepMeHTHO-CBA3aHHOTO MMMYyHOcopOeHTHoro ananusa (ELISA).

IIpakTH4eckoe 3aHATHE.
CemuHapckoe 3aHaThe "AHanu3 TPaHCTE€HHBIX pacTeHUi".
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUNA U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATENbHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYPHI;



- KOHCTICKTHPOBAHHUE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;

Tema 6. HanpaBiieHusi reHHON HHKeHepuH B jecoBoacTie. (IIK-2)

Jlexknus.
[ToBbIIIEHNE TPOTYKTUBHOCTH JIECHBIX HACAXKICHUU. 3amuTa OT BpeauTenei u Oonesneir. Moaudukamms
cocTaBa W COACpXaHWS JUTHMHA W [eUToNno3el. Momudukanuss pocta W TabuTyca pacTeHUH.
duropemenuanys. Ponb OHOTEXHONOTMHM B COXpPAaHEHHHM JIECHBIX JKOocucTeM.  KoMMeprmanusamnus
TPaHCTEHHBIX JEPEBHEB.

IIpakTH4eckoe 3aHATHE.
Cemunapckoe 3anatue "HanpaBineHusi TeHHOM HHXEHEPUU B JIECOBOJCTBE".

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
- mpopaboTKa KOHCTICKTOB JICKITUH ¥ BOTIPOCOB, BHIHECEHHBIX HA CAMOCTOATEIILHOE N3YYCHHE OCHOBHOU 1
JIOTIOJIHUTEIBLHOM JIUTEPATyPhI;
- KOHCIIEKTHPOBAaHNUE MaTEPHAIIOB, pab0oTa CO CIPaBOYHOM JTUTEPATYPOH;

Tema 7. buode3onacHoCcTh reHeTH4YeCKH MoanpuuMpoBaHHbIX pactenuil. (I1K-2)

Jlekumus.
O6mue Bonpockl 0M00E30MacCHOCTH TPAHCTEHHBIX pacTeHui. - [loTeHnuanbHOE BIMSHHME Ha 3J0POBBE
YeloBeKa M JKMBOTHBIX. OIlEHKa aJIEPreHHOCTH M TOKCUYHOCTH. [ OPU30HTAIbHBIN MEPEHOC T'€HOB.
[ToreHnmanbHOE BIMAHME HA OKPY’KAIONIYIO0 cpedy. Bo3aeicTBre Ha HEMUILICHHBIE OPraHU3MBL. Y TEdKa
YyXXEpOIHBIX TEHOB C TbBUIBIIOW M CHOCOOBI €€ MPEeAOTBpallleHUs. DBOJIOLUS YCTOMYMBOCTU Y
Bpenauteneir. I[lomeBble WCHBITAaHWS TPAHCTEHHBIX pacTeHWid. TpeOoBaHWS K  TOJMTOHAM  JJIS
WCTIBITAaHUsI TPaHCTeHHBIX pacTeHnid. OOHapyxenne I'MO B mnpomykrax u KopMmax. MapkupoBaHUe
npoaykiuu ¢ 'MO. 3akononarensctBo PO B oTHOMIEHNH TpaHCTEHHBIX pacTeHnid. OOIECTBEHHOC MHCHHE
1 3TU4YecKHe acnekTbl. OcCOOEHHOCTH TPAHCTEHHBIX I€PEBHEB B OTHOIICHUN OHO0OE30MacHOCTH.

IIpakTnyeckoe 3ansATHE.
CemuHapckoe 3anaTre "brno0e30nacHOCTh TeHeTHYECKU MOTUPUITUPOBAHHBIX pacTEHUI".

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
- MpopabOTKa KOHCIIEKTOB JICKIIUW U BOIPOCOB, BEIHECEHHBIX Ha CAMOCTOSATEIHHOE N3yUYEeHUE OCHOBHOM H
JOTIOJTHUTENBHOU TUTEPATyPhI;

- KOHCTICKTHPOBAHHE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;

Tema 8. I'eHeTnueckue Mapkepsl B pacteHueBoacTse (ITK-2)

Jlexknus.
['eHeTnueckue Mapkepbl, WX HCHOJb30BaHHE U Kiaccupukanus. benkoBble Mapkepsl (aI03UMBI).
Monexynspusie mapkepsl (JJHK mapkepsr). Paznuunbie tunbsl monexkyispHbix MapkepoB: RFLP, RAPD,
AFLP, MUHHU- U MHKpPOCATEIUIMTBHI, MX MPEUMYIIECTBA M HEIOCTATKH, OONAacTH TpuUMeHeHus. Bribop
TEXHOJIOTMM T€HETUYECKUX MapKepoB. lcrosib30BaHHE T€HETMYECKUX MAapKEPOB B JIECOBOJICTBE.

IIpakTH4eckoe 3aHATHE.
Cemunapckoe 3aHsaTue "[ eHeTH4ecKrue MapKepbl B paCTEHUEBOACTBE".

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
- IPOPabOTKa KOHCIIEKTOB JIEKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSATENIBHOE N3yUe€HHE OCHOBHOW U
JOTIOJIHUTENBHOM JINTEPATYPHI,
- KOHCIIEKTUPOBAaHUE MaTepUalioB, padoTa CO CIIPaBOYHOH JIUTEPaTypoOi;

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
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Kontponbnas padora

Tema 4. ['eHHast UHXEHEPUS PACTEHUH.
1. [IpakTH4yeckoe 3HaYeHHE KYJIbTYP U30JTUPOBAHHBIX TKAHEH U KJIETOK PACTeHHUI:
a) «O3IOPOBJICHHE» COPTOB KYJIBTYPHBIX PACTCHUI;
0) cozmanue «OaHKOB» PEIIKMX BHJIOB PACTCHUMH;
B) OBICTpOE KJIOHATLHOE PA3MHOXKCHHE PACTCHHUI;
T) nmony4yeHue 1eHHbix bAB;
1) BCE BBIIICTIEPEUNCICHHOE.

2. Cnoco0HOCTh H30JIMPOBAHHON PACTHTEJBbHOH KJIETKH IepeiiTH K BBINOJHEHHIO NPOIrpaMMbl
Pa3BHUTHA, B pe3y/ibTaTe KOTOPOIro BO3HUKAET 1eJ10e pacTeHne, Ha3bIBaloT:

a) TOTUIIOTEHTHOCTb;
0) muddepeHnnpoBka;
B) pereHepanus;

r) nposdepanms.

3. O0padoTKka BHYTPEHHUX MOBEPXHOCTEH JJAMUHAPA Nepe] HAaYaJI0M PadoThl MPOU3BOANTCS:
a) 5% BOIHBIM PACTBOPOM (peHOIIA;

6) 70% sTaHOIOM;

B) 96% sTaHOIOM;

r) 0,11 pactBopom HCI;

J1) BCEMU BBIIIIE MIEPEUUCICHHBIMU CPEICTBAMM.

4. TepmoJiaOUIbHBIE 3JIEMEHThI MUTATEIbHBIX CPel CTEPUIU3YIOT:
a) aBTOKJIaBUPOBaHUEM TeKy4uuM mnapoM 1ipu t = 100°C;

0) aBTOKJIaBUpPOBAaHHEM NapoM oA aasieHueM npu t = 120°C;

B) (OWIBTPOBAHHEM Uepe3 CTEPUIIbHBIC OaKTepHaIbHbIC (PUITBTPHI;

') CyXUM TOPSYUM KapoM B CYIITWIBHOM mIKady;

1) BCEMH BBIIIIE [TEPEYUCICHHBIMU METOJITAMHU.

5. B cocraB nuTarenbHON Cpenbl sl KyJbTUBUPOBAHUS M30JIMPOBAHHBIX PACTHUTENIBHBIX KJIETOK M TKaHEH
HE Bxonar:

a) MUKPODJIEMEHTHI;
0) GUTOTOPMOHBL;
B) BUTAMUHBI,

r) (epMEHTHI;

1) YIJICBOIBI.

6. OCHOBHBIM HMCTOYHHKOM yYIi1€BoaA0B, BXOJAAIIMX B COCTAB MNHUTATECJIBHBIX Cpea OJad
KYJbTHBHPOBAHUA U30/JMPOBAHHBIX PACTHTEC/ILHBIX KIICTOK U TKaHeH SABJIAI0TCA:

a) MOHOCaXapHbl;
0) aucaxapusl;

B) TTOJIUCAXAPUJIBI;
I) arap-arap.

7. K ¢puroropmonam HE oTrHocuTCSH:
a) 3eaTuH;
0) abcu30Bast KUCJIO0Ta;



B) HUKOTHHOBAs KUCJIOTA;
) G-Ha THITyKCyCHAs! KUCIIOTA,
1) HA OJTHO U3 BBIIIIE NIEPEUUCIICHHBIX BEIICCTB.

8. ®UTOropMoOHBI rpyNMbl AayKCHHOB:

a) BBI3BIBAIOT KJIETOUHYIO Aeau(PepeHITMPOBKY IKCIUIAHTOB;
0) MHAYLIUPYIOT AeneHue neandepeHInPOBaHHBIX KIETOK;
B) BBITIOJHSIFOT aHTHOKCHIAHTHYIO POJTb;

T') BBITIOJHSIOT POJIb KaTaJIU3aTOPOB.

9. OpraHoreses B KyJbType PaCTeHHI — 3TO:
a) oOpa3oBaHuEe OMMOJSPHBIX 3aPOIBIIICTIONO00HBIX CTPYKTYP;
0) oOpazoBaHHE MOHOIIOJISIPHBIX CTPYKTYD.

10. ®@akTophbl, BIUSIOIINE HA KIOHAJIbHOE MUKPOPa3MHOKeHUEe PACTEHMIA:
a) TEHOTHII,

0) muTarenpHas cpena;

B) COCTOSIHHE JKCILIAHTA;

T') BIIAXKHOCTB;

1) BCE BBIIIIE [TEPEYUCIICHHBIE.

Pedepar

Tewma 1. BBenenue. Perynstopsl pocta pacTeHUH.
1. ComakioHanpHast K3MEHUYHUBOCTH in Vitro U ee MpakTUIeCKOe UCTIONh30BAHHUE.
2. IlonyueHre TPOTOILIACTOB M COMAaTHYECKasi TMOPHUIU3AIUS PACTCHUH.
3. MUKpOKJIOHAIFHOE Pa3MHOXXEHHE PACTeHUH in Vitro.
4. DkcriepuMeHTalIbHAS TAIUIOWIUS PACTEHUH B CUCTEMAX in Vitro.
5. O3nopoBiieHHE TOCAJOYHOIO Marepualia OT BUPYCOB.
6. Metonbl coxpaneHusi reHoGOH/Ia pacTEHUH in Vitro.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-2)

1. Kynerypa M30IMpOBAaHHBIX KJIETOK, TKAHEHM W OpPraHOB KaK KOMIUIEKC 0a30BBIX METOIOB JIECHOU
OMOTEXHOJIOTUH.

2. Knacchl peryinsTopoB pocTa paCTEHU U XUMHUYECKask CTPYKTYpa.
3. buocuHTe3 U TpaHCHOPT PETYIATOPOB POCTA.
4. Buasl MopdoreHe30B pacTeHH B YCIOBHSX in Vitro.

5. KiionanpHO€ MMKpOpa3MHOXKEHHE PAacTEHHH IMyTeM MHUKpodepeHKoBaHUs. OcOOEHHOCTH, CTaINH,
yCIoBHS MPOoXoxkIeHHst. O01acT MPUMEHEHUS.

6. Comarnueckuii smOpuoreHe3. OCOOCHHOCTH, CTaJHH, YCJIOBHUS MpoxoxiaeHHs. O61acT MpUMEeHEHus .

7. MeToasl IIUTEIBHOTO COXPAHEHHS In Vitro JPEeBECHBIX PACTEHUH.

8. KpuokoHcepBanus 3MOpHOT€HHBIX KYJIBTYP Ha IIPUMEpPE XBOMHBIX MOPOI.

9. OcCHOBHBIE METOJIBI MOJICKY/ISIPHOTO MAPKUPOBAHUS B JIeCHOU OnotexHosorun. benkoseie u JIHK
MapKephl.

10. Cdepsl mpuMeHEHNsT MOJIEKYIIPHOTO MAPKUPOBAHHUS B JIECHOM XO3SMCTBE.

11. BeiOop MeToa MOJIEKYIISIPHOTO MAaPKUPOBAHUS B 3aBUCUMOCTH OT 3a]1a4 HCCIIeJOBAHUSI.
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12. TlonsiTue OuoTexHoMoruueckKas opma JpeBECHBIX paCTEHUI.
13. OcHOBHBIE TPYIIBI METOJOB CO3JaHHUsA OHMOTEXHOJOTMYECKHUX (DOPM [EPEBHEB C HOBHIMU
IIPU3HAKAMU.
14. MeToapl TeHETHYECKOW TpaHCHOPMAIMKM JIPEBECHBIX pAaCTEHUU (OCHOBHBIC TPYIIBI U IMIPUMEPHI).
15. Mexanu3m arpobaxrepuansHoro nepenoca JIHK. O6ractu mpuMeHEHHUs B JIECHOW OMOTEXHOJIOTUH.
OTanbl reHeTUYeCcKO TpaHchopMaly Ipy MOMOIIH arpoOaKTepuil.
16. Mexanu3m OayuIMCTHUECKON TpaHC(HOPMALIMU IPEBECHBIX pacTeHUi. OOIacTH MPUMEHEHHUS B JIECHOM
OMOTEXHOJIOTUH.
17. CnocoOsI cenekuuu TpaHC(HOPMHUPOBAHHBIX KJIETOK. METOAbI MOATBEPKACHUS TPAHCTEHHOM MTPUPOABI
TpaHc(hopMaHTOB.
18. OcHOBHBIE HaPABJICHUS TCHETUYECKON MOTU(UKAIINN AEPEBHEB (UETHIPE IPYIIBI IPU3HAKOB U
IIPUMEPBHI).
19. U3BecTHBIE Hay4yHBIE MOAXOABI MOBBIIICHUS CKOPOCTH pOCTa (NMPHUPOCTa OHOMACCHI), TPUMEPHI.
20. Moaudukanus OMOCHHTE3a JIUTHUHOB: MIPAKTHYECKOE 3HAUCHHUE, METO/IbI, IPUMEPBHI.
21. TloneBble UCTIBITAHUSI HOBBIX OMOTEXHOJIIOTHYECKHUX (OPM JpeBECHBIX pacTeHuil. Haznauenue u
MOPSIOK MPOBEICHUS.
22. Tenomuka. CTpyKTypHasi, GyHKIIMOHAIbHAS U CPAaBHUTEIbHAS TEHOMUKA.
23. AHanu3 TeHOMHBIX MOCJEA0BaTeIbHOCTENW. ba3bl AaHHBIX T€HOMOB. [€HOMBI NPEBECHBIX PACTEHU.
24. Tpanckpuntomuka. llenmn u 3amaun TpaHCKpUNTOMHKH. OCHOBHBIE METOABI TPAHCKPUITOMHKH.
KomnbrotepHast 00paboTka SKCHEPUMEHTAIBHBIX JaHHBIX B TPAHCKPUIITOMHUKE.
25. TIporeomuxa. Llenu u 3aaum Knaccuueckoi U PyHKIIMOHAIBHOM MTPOTEOMHKH.
26. MeTonpl KJIaCCHUECKOW TPOTEOMHUKU. MeToapl (yHKIIMOHATBHOW MpOoTeoMUKH. KoMmbroTepHBIi
aHaJIN3 T0CJIEe0BaTeIbHOCTEN OEJIKOB.
27. Metabomomuka. MeToapl pa3aeieHus 1 oOHapy eHus: MeTaboauToB. OOpaboTKa TaHHBIX B
MeTa0O0JIOMHUKE.

Tunosble 3axanus s 3a4era (IMK-2)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn
TOCTHKEHHMSI pe3ynbTaTa)

I1K-2 Nmeer mpencraBieHne o0 akTyalbHBIX  IpoOjIeMaxX, OCHOBHBIX

OTKPBITUSX B 0O0NacTH OWOTEXHOJOTHMHM pPACTEHUH. AHaIU3UPYET

TEHJCHIIMM PA3BUTHS HAyYHBIX MCCIEIOBAaHUI U MPAKTUYECKUX

pa3paboTok B chepe OMOTEXHOIOTHH PACTCHHUMA

Orenka Kommnerenmu

«3a4TCHO»

TIK-2 He ananusupyer TeHOEHIIMM pa3BUTUS HAyYHBIX HCCIIEAOBAaHUN U

«HE€ 3a4YTCHO» o
MPaKTUYECKUX Pa3padOTOK B chepe OMOTEXHOIOTHH PACTCHUN

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0OecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoil
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.



B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- CTIOJIb30BaHUE JOTIOTHUTEIBHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KAHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEPIKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATILHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. l'eneTnyeckure OCHOBBI CEJIEKIIMK pacTeHul : MoHoTpadus. - MuHck: benopycckas Hayka, 2014. - 654 c. -
Texkct : oanmektponnbii // OBC «YHuBepcuterckas Oubnmoreka onnaiie» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=330525

2. Epmummn A. I1. I'enetnueckn MoauUIIMpOBaHHBIE OpraHU3MBI U OMOOE30MAaCHOCTh : MOHOTrpadus. -
Munck: benopycckas Hayka, 2013. - 172 c. - Teker : anexkrponnsiii / 9bC «YHuBepcureTckas 6ubmuorexa
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=231206

3. Hazapenko JI.B., lonrux }0.U., 3arockuna H.B., Panayruna I'"H. buorexnonorust pacteHuit : y4eOHHUK
Y MPAKTUKYM JJIs1 OaKaJlaBpuara U MarucTpaTyphl. - 2-€ U3/., UCIp. u Jo1.. - Mocksa: IOpaiit, 2019. - 160,

[]ec.

6.2 JlonosHUTENBHAS IUTEpATYpA:
1. Kaccumepuc JI., Jlunranmna B.P., Ilnommep J[. Knerku mo JlbtonHy : ydyeOHOe mocobue. - Mockaa:

JlaGoparopus 3uanwmii, 2018. - 1059 c. - Tekct : anekrponusiii // ObC «KoHCYAbTaHT cTyneHTa By3a H
MmenaBy3a [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015871.html

2. [llesenyxa B.C. Cenbckoxo3siicTBeHHast OMOTEXHONOTHS | Y4eOHUK 71 By30B. - M.: Beicm. mk., 1998. -
416 c.

3. KanamnaukoBa E. A. Kierounas unxeHepusi pacTeHUH ;| YUeOHUK U MPAKTHKYM JUIsI By30B. - 2-€ U3/T.. -
Mocksa: HOpaiit, 2020. - 333 c. - Tekcr : anekrponnbii // OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/448580

6.3 VHbpIe NICTOUHMKMU:
1. buomonexymna - https://biomolecula.ru/
2. EBpores - http://evrogen.ru/education/education.shtml

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaHHﬁ, TCKYLICTO KOHTPOJA H HpOMe)ICYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSTEIbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007

Onepannonnas cucrema Microsoft Windows 10

7-Zip 9.20

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: momureMmarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauubixX . — URL: https://apps.weboftknowledge.com

5. TocynmapctBennass uHdpopmainmonHas cucreMa «HarmonanpHas snekTpoHHass Oubmmoreka» . — URL:
https://rusneb.ru

6. ApXMB Hay4HBIX JKypHaJIOB 3apyOexHbIX u3narenscTB. — URL: https://arch.neicon.ru
7. Hayunas snexrponnas oubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
8. Hayunas snexrponnas 6ubnmorexka eLIBRARY.ru. — URL: https://elibrary.ru

9. Hayunas osnexktpoHHas OubOnmoteka Poccuiickoit akamemun — ecrectBozHanmi. —  URL:
https://www.monographies.ru

10. ITnardopma Nature . — URL: https://www.nature.com/siteindex

11. Ipesunentckas 6udnmuoreka umenu b.H. Ensiinna. — URL: https://www.prlib.ru
12. Poccwuiickas rocymapctBennas ouodnumoreka. — URL: https://www.rsl.ru

13. Poccuiickas HaunoHanbHast 6ndnmmoreka. — URL: http:/nlr.ru

14. VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  ANEKTPOHHO-OmMOIMoTeuHas cucrema. — URL:
https://biblioclub.ru

15. ®denepanvHoe xpanwnuine «EnunHas xommexuus mudpoBbIX oOpasoBaTenbHBIX pecypcoBy». — URL:
http://school-collection.edu.ru

16. ®enepanbubrii noptan «Poccuiickoe odbpazoBanue». — URL: https://www.edu.ru
17. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library
18. OBC «YuuBepcuterckas oubnuoreka onnaita» . — URL: http://www.biblioclub.ru

19. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

20. ¥Opaiit: anexkrponHO-O6ubnMoTeyHast cuctema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



