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l. Hean 1 32024 TUCHUTLTHHBI

Iean: TmonydyeHWE  OCHOBHBIX  TMPEACTABICHUH O  TEOPETHYECKUX  OCHOBAxX
OMOXMMHMUYECKOTO aHaIM3a U O3HAKOMJICHHME C NPaKTUYECKUMHM TOJAXOJaMH K METoJaM
BBIJICJICHHSI, OYMCTKH U aHaIN3a O€IKOB, HYKJICMHOBBIX KHCIOT M CYOKJIETOUHBIX CTPYKTYP.

3amaun:

- TIOJIydYCHHE OCHOBHBIX IPEACTABICHHUN O TEOPETHYECKHUX OCHOBAX M TMPAKTHYECCKUX
MOJIX0JIaX, UCTIONB3YEMBIX B OMOXMMHUYECKUX HCCIICIOBAHUSX;

- TIOJIyYCHHE OCHOBHBIX MPEJICTABIICHUH O TEOPETUUECKUX OCHOBAX METOJIOB BBIJICIICHHS,
OUMCTKHU U aHAIIN3a OEJIKOB, HyKJIICMHOBBIX KUCIOT U CYOKJIETOYHBIX CTPYKTYD;

- 03HAKOMJICHHE C TPAKTUYCCKUMH IOJXOJaMU K METOJaM BBIJICICHUS, OYHUCTKH H
aHaym3a 0eJIKOB, HYKJICMHOBBIX KHCIIOT U CYOKJICTOYHBIX CTPYKTYD;

- dbopMupoBaHHE 3HAHUN O METOJAaX W TOJAX0JaX OWOXMMHH, HCIIOIB3YEMBIX TIPH
MOJIYYEHUH TPAHCTEHHBIX PACTEHUHN U aHAIN3€ UHTETPALIMK U SKCIIPECCUH 1IEJIEBBIX TPAHCTEHOB.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas mucummuinaa b1.B.JIB.1.5.3 «buoxuMuueckue METOJBI HCCIICIOBAHMS»
OTHOCHTCS K 4acTH, OPMHUPYEMON yJaCTHUKaMHU 00pa30BaTeIbHbIX OTHOILICHH.

2.2. Jlna u3yuyeHHsl JaHHOW y4yeOHOM IUCHMIIMHBI HEOOXOOUMBI 3HAHMS, YMEHHUS U
HaBBIKH, (POPMHUPYEMBIC MPEAIIECTBYIONIMMA AUCUUIUIMHAME: «XUMHD», «Dusnukay, «DPuznko-
XMMHUYECKHE METO/bI B Onoaorumny», «bruoxumus».

2.3. IlepeueHp MOCIEAYIONMX YI€OHBIX TUCIMILUINH, JUII KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS U HaBbIKH, (popMUpyeMble TaHHON y4eOHOW NUCLUIUIMHONW: TUCHUIUIMHBI 3JI€KTHUBHOTO
Moyt «bruoxumus» - «BboNbIION MPakKTHKYM M0 OMOXUMUNY, «BBeeHne B OMOTEXHOIOTHIO,
«buotexHomnorus pacteHnit», «bnooprannyeckas Xumusi OM0JIOrMYECKH AKTUBHBIX COEMHEHUI,

Crienmanu3upoBaHHas MPaKTUKa 1o mpoduto, BeimoaHenne BKP.

I1l.  TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
[Ipouiecc oOcBOeHHS NUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIIETEHIIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo mannomy HampasieHuro moxaroroBku 06.03.01
«buonorusy», npopmis «buonorusy»:
[IK-1: CnocobeH wucmonab30BaTh 0a30BbIE TEOPETHYECKHME 3HAHUS O Pa3HOOOpas3uw,
CTPYKTYPHOM opranuzaiuu, (yHKIMOHMPOBAHUU OMOJOIMYECKMX CHCTEM U OCOOCHHOCTSX MX
B3aUMO/ICHCTBUS C OKPYKAIOLIEH CPEION.
I1K-2: CnocoGeH npuMeHsTh Ha MPAKTUKE OCHOBHBIE METO/Ibl U CPE/ICTBA UCCIIEIOBaHUN
OMOJIOTNYEeCKUX 00BEKTOB, BHIOMPATh METO/Ibl UCCIIEOBAHMSI B COOTBETCTBUU C OCTaBIEHHBIMU

3agad4aMH.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHUIIJIMHE, COOTHECCHHBIX C

HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIU

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHI U
IIK-1 UK nk 1.1 3HaTh: TEOPETUYECKIE OCHOBBI OMOXUMHUIECKOTO
Crioco6eH UCToIb30BaTh Hcnons3yer 3HaHUS O aHaiu3a; CrocoObl BBIPAKEHMS KOHLEHTPAIMH
0a30BbIE TEOPETUUECKUE pa3zHooOpa3umn pacTBOPOB; METO/BI BBIICICHUS, pPA3/ICICHHU,

3HaHUS O pazHOOOpa3uy,
CTPYKTYPHOM
OpraHu3aluy,
(GYHKIIMOHUPOBAHUHT
OMOJIOTUYECKHUX CUCTEM U
0COOEHHOCTSIX UX

OpTraHnu3MoOB, UX CTPOCHUM,

dbuszmonoruw,
MeTaboJIn3Me, TCHETHKE,
CHCTEMATHKE, DKOJIOTHH, a
TaKKe UX
OHMOTEXHOJIOTHYECKOM

OUYHUCTKH M aHaJIn3a OEJIKOB; METO/IbI BHIICIICHHS,
pasfeneHus, OYNCTKA M aHAJIN3a HYKJIEHHOBBIX
KHCJIOT; METO/BI BBIZICTIEHUS, OUMCTKN M aHAITN3a
CyOKJIETOYHBIX  CTPYKTYp (Ha  mpuMepe
MUTOXOHJIpHIA); OMOXMMHYECKHE  METOMBI
aHanmm3a TpaHc(hOPMHUPOBAHHBIX PACTCHUI.




B3aUMOJICHCTBUS C
OKPYKaroIIEH Cpeiou.

MOTEHIUAJIC JUISl PEIICHHS
NpOQUIBHBIX HAYYHO-
UCCIIE0BATEIbCKUX U

IMPOU3BOJACTBCHHBIX 3a1a4.

VYMeTh: BBLIABIIATE
0COOEHHOCTH B

YHUBEPCAIbHOCTh u
MOJX0JaX K BBIJEJIECHUIO,

pa3fercHUIo, OYUCTKE U aHaIu3y OEJKOB,
HYKJIEMHOBBIX ~ KHUCIOT W  CYOKJIETOYHBIX
CTPYKTYP.

Bragets: 3HaHUSMH O TEOPETUYECKHX OCHOBAX
OHMOJIOTHYECKOM XUMUH, TCHETUKH,
MOJICKYJISIDHOW OWOJIOTMH, OHOTEXHOJIOTUU U
(U3MOIOTHN  pacTeHWH, NPUMEHSEMBIX IS
BBIJICJICHUSI, pa3/ICJICHUs, OYMCTKH M aHalu3a
0EIIKOB, HYKJICMHOBBIX KUCIIOT U CYOKJIETOYHBIX

CTPYKTYP.

HJIK k12
IIpumeHsieT cucTeMHBII
TIOAXOM IS pa3pabOTKU U
MIPOBEJCHYS HAYYHOTO
JKCIIEPUMEHTA.

3HaTh: 0COOEHHOCTH TIPUMEHEHUS
OMOXMMHYECKHX METOIOB HCCIEJOBaHUN s
W3yUYCHHS OTAEIBHBIX OMOJIOTHIECKUX OOBEKTOB.
YMerTs: paccMaTpuBaTth CJIOKHBIE
OMOXMMHYECKHE TIPOLECCHl C TOYKH 3PEHUs
MOJICTBHBIX peaxiuii " PUMEHSTh
OMOXMMHYECKUE METOJBI HMCCICIOBAHUN IS
U3yUYCHHS OTJCIBHBIX OMOXUMHUECKUX
MPOIIECCOB.

Bnamerh: MeETOAMYECKHMMHU  TMOIXOJaMH K
MOCTAaHOBKE OMOXMMHUYCCKUX 3a/1a4 M HABBIKAMU
BRIOOpa M TMPUMEHEHHST  HEOOXOJUMBIX
OMOXMMHYECKMX  METOJOB Ui  PELICHUS
WCCIIEIOBATENbCKUX  33J1a4  JUIA  W3y4YCHHUS
OHMOJIOTHYECKUX O0BEKTOB.

1IK-2

CriocobeH puMeHsTh Ha
MIPaKTUKE OCHOBHBIC
METOJIbI U CPEJICTBA
HUCCIEe0BAaHUN
OHOJIOrUYeCKHX 00OBEKTOB,
BBIOUpATh METOBI
HCCIIEIOBAHUS B
COOTBETCTBUU C
ITOCTaBJIEHHBIMU
3aJa4aMHu.

HJIK nk 2.1
[IpumensieT noneseie U
71a00paTOPHBIC METOIbI
HCCIIEI0BAHUS
OMOJIOTMYECKUX 00BEKTOB
C UCIIOJIb30BaHUEM
COBPEMEHHOTO
000pyI0BaHUS B
COOTBETCTBHUU C
[MOCTABJIEHHBIMU
3a7a4aMu.

3HaTh: TPUHIMIBI  METOJOB  BBIJIEJICHUS,
pas3leneHnsi, OYMCTKM U aHaimu3a OeNKOB,
HYKIEMHOBBIX ~ KHUCIOT W  CYOKJIETOYHBIX
CTPYKTYP; TPHHIMITBI OMOXUMHYECKUX METOIO0B
aHanu3a  TPaHCOPMUPOBAHHBIX  PACTCHUH;
OCHOBHOE 00OpyIOBaHHE, NPUMEHIEMOE IS
OMOXMMHYECKUX MOJIEKYIISPHO-ONOIOTHUECKIX
HCCIIEOBAHUMN.

VMeTh:  aganTHpoBaTh  3HaHUS ~ METOJIOB
O€JNKOBOM XWMHH, MOJEKYJSPHOH OMOJIOTHH U
OMOTEXHOJIOTUH JUIst pelieHus
UCCIIEZIOBATENILCKUX 3aJad C INPUMEHEHHEM
COOTBETCTBYIOILETO 000Dy I0BAHHSI.

Brnanmers: mpencraBneHusMu o pabore Ha
00opyI0BaHUH, MIPUMEHSAEMOM B
OMOXMMHYECKHX u MOJIEKYJISIPHO-
OMOJIOTHYECKHX JTA0OPATOPHSX MTPU BHIIOJTHEHUT
HAYYHO-HCCIIEI0BATEIbCKHX padoT.

HJIK 1k 2.2
[TpoBout aHanus u
TeopeTHiecKoe 0000IeHne
HAYYHBIX JIaHHBIX,
MpPUMEHSIET Ha PAKTUKE
MeTOABI 00padoTKK
9KCTIEPUMEHTATBHBIX
JaHHBIX, BKIIOYAasl OLEHKY
JOCTOBEPHOCTH PE3yIbTaTOB
1 OnonH(popMaTUIECKUE
ITOPUTMBI; 3HAET

3HaTh: OCHOBHBIE METONBI OEJIKOBOM XUMHHU U
MOJIEKYJIIPHOW OWOIIOTUH, HEOOXOAMMEIE IS
aHanu3a OEJKOB, HYKJICHMHOBBIX KHCJIOT U
CyOKIIETOYHBIX CTPYKTYP.

YMETh: OlIEHUBATh TEOPETUISCKUMH METOIaMU U
Brnanerts: 3HaHusIMH 00 000PYI0BaHUHU, KOTOPOE
WCIIONIB3yEeTCSI B OCIKOBOM  XUMHUH |
MOJIEKYJIIDHOW OWOJIOTHY JUIA aHaiu3a OeJKOB,
HYKJIGMHOBBIX ~ KHCJIOT H  CYOKJIETOYHBIX

CTPYKTYP.




HOPMATHUBHBIC JOKYMEHTBI
0 OpraHM3alUK ¥ TEXHUKE
6e3onacHocTy paboT u
MPUHLHUIIBI COCTABICHHS
OTYETHOCTH.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

®opMa NPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

KOJINYE€CTBA AaKAACMHUYCCKHUX YaC0B

O0beM TUCHUILIMHBI COCTABJISAET 4 3aueTHBIX eAMHUIbI, 144 yacoB, B ToM uncie 0,28 3aueTHasi exmauna, 10 yacoB Ha 3K3aMeH.
N3 HUX peam3yeTcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO OOYYECHHS M IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJOoTHN 20 9acoB.

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HUX

Ne Pa3zgen pucuunjinHbl/ TeEMa - Bunet yueOHoi paboThl, dopMa TeKyLIero
n/H S | BKIIOYAs CAMOCTOSTENIBHYIO PabOTy 00yJalOMKXCs , | KOHTPOJISI
= E IIPAKTUYECKYIO IIOJTOTOBKY M TPYA0EMKOCTh ycneBaemocTu/
2 9 (B wacax) dopma
[ o
o g NPOMEKYTOYHOM
52, KonTtakTHas paboTa npemnoaaBarens ¢ =
= o 2 arTecTaluu
] 00yJaromuMucs =
2 = < (mo cemecTpam)
S S & =
Q = B
o s = 3 S 5
3 : <= Jlexnus | Cemunap/ Koncyabramust | 5 3
s = = = IpakTHueckoe, S g
8 Q g S JabopaTopHoe 8 -
= a 3aHsTHE/ =

1 2 3 4 5 6 7 8 9 10

1 | Paznmen 1. OcHOBBI OMOXMMHUYECKOTO aHATU3A.

CemuHap
Tema 1. Teoperndyeckue OCHOBBI 6 4 1 2 - 1 KCP
OMOXMMHYECKOI0 aHAJIN3A.

2 VYcTHBIN onpoc;
Paznen 1. OCHOBBI OMOXMMHUYECKOTO aHAIM3a. elerHe 32121
Tema 2. PacTBopsI U c10COOBI BBIpaKEHUS 6 4 - 2 - 2 p ’
KOHIICHTpPAIUH AHCRyCert

P . KCP

3 Pasznen 2. KynpTypa n301MpOBaHHbBIX OpPraHoB, Pedepar
TKaHeW M KJIETOK BBICIIMX pacTeHui in Vitro. 5 4 5 5 KCP
Tema 1. OCHOBHBIE IPUHIIMITBI BHIPAILIMBAHUS
PaCTUTENHHBIX TKAHEH in Vitro.




Paznen 2. Kynbrypa U3011MpOBaHHBIX OPTAHOB,

YcTHBI onpoc;

. L TECTUPOBAHUE;
TKaHeW U KJIETOK BBICIIUX pacTeHH In VItro. ]
Tewma 2. [IpuroroiieHre NUTATENbHBIX CPEL pe(bepaT',
JUISL KyJIbTUBUPOBAHUS OPTaHOB U KJIETOK. H(I)?(J:I;Il,

5 Paznen 2. Kynbrypa u3011MpOBaHHBIX OPTAHOB, [TuceMenHbI
TKaHeW U KJIETOK BBICIIUX PACTEHHH in Vitro. OT1poC;
Tema 3. Turbl KyIbTyp KJIETOK BBICIINX TECTUPOBAHNE
pacTeHuil. KCP

6 | Pa3gen 3. I'enernueckas Tpancopmanus
BBICIIIUX PACTCHUM. TectupoBanue
Tema 1. XapakrepucTuka OCHOBHBIX METOJIOB Pedepar
TeHETUYECKOI TpaHC(HOpPMAIIUU BBICIITNX KCP
pacTeHUM.

7 Paznen 3. I'eneTndeckas Tpanchopmanus TectupoBanue
BbICIIMX pacTeHui. Tema 2. buobammcruuec- Pedepar
Kas TpaHcopManus KIeTOK pacCTeHUMH. KCP

8 | Pa3gen 4. IlepeHoC uyKepOIHBIX TEHOB B
BBICILINE PACTEHUS HA OCHOBE TectupoBanue;
arpo6aktepuanbHoOi Tpanchopmaruu. Tema 1. Pedepar
ArpoOakTepuanbHas TpaHc(hopMaIus Kak KCP
IPUPOJIHASI TEHETUYECKasi MHXKEHEpHsl.

9 Paznen 4. IlepeHoc 4y epOAHBIX TEHOB B
BBICILIME PACTEHUS HA OCHOBE
arpobaxkTepuanbHOl TpaHcpopmanuu. Tema 2. Pecdepar
Oranbl reHeTUYECKOi TpaHchopMaun KCP
pactenuii ¢ yuactuem Agrobacterium
tumefaciens.

10 | Paznen 4. [lepeHoc 4yKepOAHBIX TEHOB B
BBICIIINE PACTCHUSI HA OCHOBE Pedepar
arpobakTepuanbHOi TpaHcpopmanuu. Tema 3. KCP
BekTopsl arpo0akTepraibHON TpaHCc(hOpMalnu.

11 | Paspen 4. ITepenoc uyxepoaHBIX T€HOB B Pedepar




BBICHIME PACTEHMSI HA OCHOBE
arpobakTepuanbHoOi TpaHcpopmanuu. Tema 4.
3ajauu, peraemMble ¢ IOMOILBIO
arpobaxkTepuarbHON TpaHCHOPMALIUH.

KCP

12 | Pa3nen 4. IlepeHoc 4yKepOJHBIX T€HOB B

BBICILINE PACTEHUS HA OCHOBE
. Pedepar

arpoOaktepuanbHoit Tpanchopmanuu. Tema 5. 4 - KCP
Tpancdopmarusi BHES,IEPHBIX TEHOMOB
(reHOMOB MUTOXOHJIPHI1 U XJIOPOIUIACTOB).

13 | Pa3nen 5. MosnekynsipHO-OMOIOTHYECKUH,
FeHEeTUYECKUN U OMOXMMUYECKUI aHaIIN3
TpaHCQOPMHUPOBAHHBIX pacTeHHl. Tema 1. 4 ) Pedepar
[TpuHIMIIBI ¥ XapaKTEPUCTUKA OCHOBHBIX KCP
MOJIEKYJISIPHO-OMIIOrMYECKUX METOJOB aHaIM3a
TpaHCHOPMHUPOBAHHBIX PACTCHHIA.

14 | Paznen 5. MosnekynsipHO-OMOIOTHYECKUH, )
TeHEeTUYECKUN U OMOXMMUYECKUI aHAIIN3 Komuoksuyw;

9 8 - TECTUPOBAHUE
TpaHc(HOPMUPOBAHHBIX pacTeHui. Tema 2. KCP
Cenexuus KIeTOK-TpaHC(OPMAHTOB.

15 | Paznen 5. MonekynsipHO-OMOIOTMUECKUH, Pedepart; ycTHbIi
TeHeTUYECKUN U OMOXMMUYECKUI aHAIN3 WJIM TUChbMEHHBIN
TpaHc(hOPMHUPOBAHHBIX pacTeHui. Tema 3. 6,5 0,5 OTIPOCHI; pEeLICHNE
AHanu3 HaJIM4Yusl TPAHCT€HA B TEHOME PACTEHUS npoOJIEMHBIX 33724
¢ nmomoreio Metoaa I1I1P. KCP

16 | Paznmen 5. MonekynsspHO-OMONIOTHYECKHA,

T€HETUYECKUN U OMOXUMHUYECKHUI aHAJIU3

TpaHc(OpMHUPOBaHHBIX pacTeHuil. Tema 4. 2 ) Pedepar
AHaIN3 TPaHCT€HHBIX PACTEHUH C IIEJIbIO KCP
BbIICHEHUS 9()(hEKTUBHOCTH IKCIIPECCUU

NIEPEHECEHHOT0 reHa.

17 | Paznen 6. TeopeTnueckue OCHOBBI U KomnokBuym
MPAKTUYECKHE MOAXO0/Ibl K METOAAaM BbICTIEHUS 6 - Pedepar
OeJIKOB, MX OYHCTKHU U aHanu3a. Tema 1. benku, Jlokmazg




CIOCOOBI X AKCTPAKITUHU M pa3/IeIICHUS KCP

18 | Paznen 6. TeopeTuueckue OCHOBBI U KomnokBuym
MPAKTUYECKHE MOAXO0/IbI K METOaM BbIICTICHUS Pedepar
OCJIKOB, MX OYMCTKHU U aHanm3a. Tema 2. 6 - Hoxnan
OnekTpodopeTruyecKkrue METOAbl pa3aeacHUs TectupoBanue
0€eJIKOB KCP

19 | Pa3nen 6. TeopeTnueckue OCHOBBI U Cemunap
MPaKTUYECKHUE MOIX0/IbI K METO/IaM BbIJICICHUS 5 ) Pedepar
0€eJIKOB, NX OUMCTKH U aHanu3a. Tema 3. Joknan
NMMyHOOTOTTHHT. KCP

20 | Paznmen 7. Brinenenue cyOKIETOUHBIX
CTPYKTYp, CIIOCOOBI UX OUYMCTKH U aHAJIU3a. 6 ) Cemunap
Tema 1. Opranemibsl pacTUTEIbHON KIETKU U KCP
CIOCOOBI X BBIJICJICHHUSI.

21 Paznen 7. Brinenenue cyOKIETOUHBIX K(;]HOKBHYM
CTPYKTYp, CIIOCOOBI UX OYMCTKH M aHAJIM3a. ) - ;i?aa;
Tewma 2. Ouuncrtka oprasesn. KCP

22 | Paznen 7. Boinenenue cyOKJI€TOUHBIX
CTPYKTYp, CIOCOOBI X OYUCTKU U aHATU3a. 3 ) Pedepar
Tema 3. Mnentudukanus BeIACTIEHHBIX KCP
KJIETOYHBIX KOMITOHEHTOB

23 | Paznmen 8. Meton nonsiporpaduaeckoro
aHanu3a. Tema 1. [IpuHuun Pedepar
MOJISIPOrpaUIeCcKOro METO/1a ONpeIeTICHUS 3 - KCP
JIBIXaTE€IbHON aKTUBHOCTU MHTAKTHBIX KJIETOK U
M30JIMPOBAHHBIX OPTaHeILI.

24 | Paznmen 8. Mertoa nonsiporpadguaeckoro Konnoksuym
aHanu3a. Tema 2. [TapameTpsl 1bIXaTeaIbHON 35 05 Pedepar
AKTUBHOCTH MUTOXOHJPUH, OpeiesieMble ’ ' Hoxnan
MOJISIPOrpaUIECKUM METOIOM. KCP




4.2 TlnaH BHeayTUTOPHOH CAMOCTOSITEIbHOM PadoThl 00yYAKOIIUXCSI 110 JUCIIUIJIMHE

CamMocTosiTenpHas paboTa 00yJaroMIUXCsl YyeOHo-
METOAUYECKOE
OrneHOYHOE
Cemectp| HaszBanue paznena, TeMbl . Cpoku  |TpymoeMKocTh obecnieyeHne
Bun camocrositensHON paOOTHI CPEACTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIILHOM
paboTHI
LLT Pabora Hajg koHcmekroM Jiekiuu. PaspaboTka au3aiiHa Va)l(5)
6 ‘- | COPCTHHCCIE OCHOBML 7, oy iviaeckoro DKCIIEPUMEHTa W IIOATOTOBKA K  €ro 1-2 1 CemuHap
OMOXMMHYECKOTO aHAJIH3a.
MPEICTABICHHIO.
6 1.2. PacTBOpHI U CIOCOOBI Penrenne pacueTHbIX 3a1a4. 12 2 Komnoxsuym |V a) 1 (2,5)
BBIPQKCHHS KOHIICHTPAIINH. Pemenne 3anau |V a) 2 (4)
2.1. OcHOBHBIE IPUHIIUIIBI PaboTta HaJT KOHCIICKTOM JICKIIHH. 2 Pedepar JIeKMOoHHBIH
BBIpAlIMBaHUs pacTUTENbHBIX |[loAroTOBKA K IpakTHyeckoMy 3aHsaTuio. [loaroroBka pedepara MaTepHall.
6 TKaHe# in vitro. n poknana «ComMakiIoHaJIbHAs H3MEHUYHMBOCTD B KYJIBTYPE KIETOK 2-3 Va)l(5)
pactenuil.  Bo3MoXkHbIE =~ OMOXMMHMYECKHE  MEXaHU3MBI. Vr)
TeopeTnueckue v NPaKTUIECKHE ACTICKTHI SBICHUSD).
2.2. llpuroTtoBneHue Nzyuenwue, aHam3 PEKOMEHIOBaHHOU JTUTEPATYPHI. 2 Vernpii onpoc  |JIEKITMOHHBIHA
6 MUTATEIBHBIX CPEJT IS [TuceMeHHbIE OTBETHl Ha KOHTPOJIbHBIE BOMPOCHL. TecTOBbIE 2.3 TecTupoBanue |MaTepHUall.
KyJbTUBUPOBAHUS OPTaHOB U |3aaHUSL. Pedepar Va)l(5)
KIJIETOK. Hoxnaz V r)
2.3. Tunsl kynbTyp kieTok  |Pabota Hajg KOHCHEKTOM JeKIMU. lIMChMEHHBIE OTBETHI Ha 2 Konnoksuym  |JIeKIIMOHHBIHA
6 BBICILIUX PACTEHUI. KOHTPOJIbHBIE BOIPOCHL. TeCTOBBIE 3a7jaHus. 3.4 Pedepar marepurai.
Hoxan Va)l(5)
Vr)
3.1. Xapakrepucruka Pabora Hag xoHcmekToMm seknuu. [Tombop, u3ydeHHe, aHAIH3 2 TectupoBanue |JIeKIMOHHBIN
OCHOBHBIX METOIOB pexoMeHnoBaHHOH JuTepaTyp. [lomroroBka pedepara mo Teme Pedepar MaTepHal.
6 TeHETHYECKOM «T-JHK-unnynnpoBaHHsIe MyTaluu y pacTeHHi. 3-4 Va)l(5)
TpaHC(OPMAIMH BBICIINX XapakTepucTuka. 3HaueHHe Ui (QyHIAMEHTAJIBHBIX | V)
pacTeHuil. TIPUKJIATHBIX UCCIEIOBAHUIN.
3.2. buobamucruuec-kas Pabora Ha/ KOHCIIEKTOM JIEKIIHH. 2 JIex1moHHbIH
6 TpaHchopMaIus KIeTok [TonGop, wW3yueHWe, aHAIW3 PEKOMEHIIOBAHHOW JUTEPATypHI. 4.5 TecrupoBanue |MaTepual.
pacTeHui. [onroroska pedepara. Pedepar Va)l (5
Vr)
4.1. ArpobakTepu-anbpHas PaboTa Hajx KOHCIIEKTOM JIEKIIHH. 2 TectupoBanue |JIeKIMOHHBIH
6 TpaHChOpPMAIHS KaK [onbop, n3yueHne, aHAIN3 PEKOMEHIOBAHHOHN JTUTEPATYPHI. 5.6 Pedepar MaTepHall.
MpUpPOIHAs TeHeTHYeCKast Va)l(5)
UH)KEHEPHUS. V)
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CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOAUYECKOE
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Bun camocTosTenbHO# paboTh CpPEACTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
4.2. Dransl reHETUYECKOH DTa TeMa IIOJHOCTHIO JAETCS I CAMOCTOSTEILHOIO OCBOEHHS. 3 Teopernyeckuit
TpaHchopManyu pacteHuii ¢ |HeoOXoauMo 03HAKOMUTCS € PEKOMEHAYEMOW IHTEPaTypoOi, MaTepHal Ha
6 yuactuem Agrobacterium BBHINOTHUTH CAaMOKOHTPOJIb W TECTHpOBaHWE. [lOATOTOBUTH 6-7 Pedepar Educa.
tumefaciens. pedepar 1o Teme « Va)l (5
Vr)
4.3. BekTopsl Pabora Han koHcniekToM Jekiuu. [loaroroska pedepara «I eHbl- 2 Pedepar JIeKIIMOHHBIHI
6 arpo0akTepuansHON pemopTepsl W WX POk B paboTax MO TEeHETHYECKOi 6-7 MaTepHal.
TpaHCcpOpMaIHH. TpaHC(OPMAINK BBICIINX PACTEHUI». Va)l(5)
Vr)
4.4. 3amaqu, peraeMsie ¢ JTa TeMa IOJIHOCTHIO JAETC I CAMOCTOSTEILHOIO OCBOCHMUS. 3 Pedepar Teopernyeckuit
MIOMOIIBIO arpobakTepuans- |HeoOXoauMo 03HAKOMHTCS C PEKOMEHIYEMOW JIMUTEpaTypoOH, MaTepHan Ha
6 HOU TpaHC(HOPMAITHH. BBIMIOJTHUTh CAMOKOHTPOJb U TecTHpoBaHue. [loaroroBka 7-8 Educa.
pedepara Kak s TeMbl 4.3. Va)l(5)
Vr)
4.5. Tpanchopmarus Pabora Hajg KOHCIIEKTOM JIEKLIUH. 2 JlexmmoHHEIN
6 BHESIIEPHBIX TCHOMOB [Monbop, n3yueHne, aHaIN3 pEKOMEHIOBAHHOH! JINTEPATYPEI. 7.8 Pedepar MaTepHal.
(renomoB mutoxouapuii 1 |[loaroroBka pedepara no reme « TpaHCreHO3 BHESICPHBIX TEHOB. Va)l(5)
XJIOPOTIJIACTOB). CoBpeMeHHOE COCTOSIHUE M TIEPCTIEKTUBBI. Vr)
5.1. IlpuHtuTE: 1 Pabora Hajg KOHCIIEKTOM JIEKLIHH. 2 Pedepar Jlex1mmoHHEIN
XapakTepucTrka ocHOBHBIX  |[logbop, u3ydeHue, aHaau3 peKOMEHIOBAHHOM JIUTEPATYPHI. MaTepual.
MOJIEKYJISIPHO- [Monroroska pedepara, MOATOTOBKA K IOKJIATY. Va)l(5)
6 OHOJIOTHYECKUX METOIOB 8-9 V)
aHaJM3a
TpaHC(HOPMUPOBAHHBIX
pacTeHuil.
5.2. Cenexnus KIE€TOK- IMonbop, u3ydeHue, aHATU3 PEKOMEHAOBAHHOM JITEPATYpHI 2 Komnoxsuym [V a) 1 (5)
6 TpaHC(OPMAHTOB. [IuceMeHHbIE OTBETHI Ha KOHTPOJBbHBIE BONPOCHL. TeCTOBbIE 8-9 Pedepar V)
3a1aHUS. Hoxnan
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CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOAUYECKOE
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Bug camocTosiTensHOM paboTh CpPEACTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
5.3. AHaim3 HATMIHS [TonGop, wW3yueHWe, aHAM3 PEKOMEHIOBAHHOW JUTEPATypHI. 2 Yerasitmm - |V a) 1 (5)
TpaHCreHa B TeHOMe ITiceMeHHbIE OTBETHI HAa KOHTPOJBHBIE BOIPOCHL. TecTOBBIE OUCBMEHHBIE |V 1)
pacTeHus ¢ OMOIbI0 MeToAa|3ananus. [logroroska pedepata u noknana «Poiab reHeTHIeCKUX onpoc
6 TTLIP. 6a3 nannbpix (EMBL) B pabotax mo mepeHocy T€HOB B BBICHIMX|  10.11 peLICHNe
PaCTEHHSX». TPOGIIEMHBIX
3aa4
Pedepar
Jloxmazg
5.4. AHanu3 TpaHcreHHeix  |[lombop, M3yueHue, aHaAIU3 PEKOMEHIOBAHHOM JHUTEpaTyphl. 2 Va)l(5)
pacTeHui C LenbIo [TonroroBka pedepata mo Teme «T-JIHK-unmymmpoBaHHbIe V)
6 BBISICHCHHS Y(Q()EKTHBHOCTH |MyTallil Yy pacTeHHH. XapakTepHCTHKA. 3HAYCHHE IS 10-11 Peepar
9KCIIPECCHU NIEPEHECEHHOro  |(yHAaMEeHTaIbHBIX u MPUKJIATHBIX UCCIICIOBaHUI.
reHa. [TiceMeHHbIe OTBETHI Ha KOHTPOJIBHBIE BOIPOCHL TecTOBBIE
3aJaHMs.
6.1. Benku, cmocoOb! UX Pabora Haj koHcmeKkTOM Jiekuud. I[luchbMEeHHbIE OTBETHl Ha 2 Kommoxeuym [V a) 1 (2-5)
6 DKCTPAKLUK ¥ Pa3ieIeHus KOHTPOJIBHBIE BOIIPOCEKL. 11-12 Pedepar Va)24)
Jloxman
6.2. Dnextpodopetrueckue |PaboTa Ham KOHCTIEKTOM JIEKITUH. 1 Komnoksuym  |JleKnnOHHBIH
MeTobl pazaeneHus 6enkoB  |[loxbop, U3ydeHue, aHaIN3 PEKOMEHIOBAaHHOM TUTEPaTypHI. Pedepar marepual.
6 [ongroroBka pegepara mo Teme «Mcmomp3oBanume 2-D 12-13 Hoxan Va) 1 (2-5)
anekTpodopesa U Macc-CIIEKTPOMETPUHU JUTST WACHTH(DHUKAIHA Tectuposanne |V a) 2 (4)
IIPOTEOMa MUTOXOHJpPUH U XJoporulacToB». IlucbMmeHHbIE V)
OTBETHI Ha KOHTPOJIbHEIE BOITPOCHI.
6.3. UMMyHOOJIOTTHHT. PaboTta Ha/T KOHCTIIEKTOM JICKIIHMH. 1 KomnokBuym  |JIEKIIMOHHBIIN
6 ITucemMeHHbIE OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI. 12-13 Pedepar MaTrepuail.
Hoxiaz V a) 1 (2-5)
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CamocrosTenpHast padoTa 00yJyaromumxcs

YuebHo-

METOAUYECKOE
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Bun camocTosTenbHO# paboTh CpPEACTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
7.1. Opranems Pabora Hag xoHcmekroMm Jseknmu. [lombop, M3ydeHwe, aHAIW3 1 JIeKIIMOHHBII
pPaCTUTEIBHOM KICTKU U nutepatypbl. [IMCEMEHHBIE OTBETHI HA KOHTPOJIBHBIC BOMPOCHI. MarepHal.
CIOCOOBI UX BBIIEJICHUS. INoaroroska pedepara no temam «lloxyueHue MpoOTOIIACTOBY, Va)l(1-3)
«D1yopeclieHTHbIE METOAbl HACHTU(GUKALUH MHUTOXOHIPUI» Va)2(2
6 yopeelt AL 1A (uca APHID, | 9314 Kosutokeuym )2 ()
«OCOOCHHOCTH BBIICIICHUS, OUUCTKY M aHAITN3a MUTOXOHIPHI U3
(hOTOCHHTE3UPYIOLITUX TKaHel pacTeHui, «Metonsl
IUAaTHOCTUPOBAHUS OKUCIUTEIBHOTO CTpecca B Pa3UIHBIX
TKaHSIX U KIETKax».
7.2. OuncTKa OpraHesul. Pabora Hag xoHcmekToMm sekuuu. [Tonbop, u3ydyeHue, aHaIH3 1 Komnoksuym  |JleKnMOHHBIH
6 PEKOMEHIOBaHHOM JIUTEPATYPEI. 13-14 Pedepar MaTepHal.
[TucerMeHHbIE OTBETHI Ha KOHTPOJIBHBIE BOMIPOCHL. Hoknan Va)l(2,3)
Va)2(Q2)
7.3. UneHTndukamus Pabora Hajg KOHCIIEKTOM JIEKLIHH. 1 JlextmmoHHEIN
BBIJICICHHBIX KIICTOYHBIX [TuceMeHHbIE OTBETHI Ha KOHTPOJIBHBIC BOIPOCHI. Marepual.
6 o P P 13-14 Pedepar P
KOMIIOHEHTOB Va)l (2-4)
Va2(@2,4)
8.1. ITpunnun N3ydeHue, aHanu3 peKOMEHA0BaHHON JINTEPATYPBL. 1 V a) 1 (2-5)
noJsiporpadudeckoro Meroja |Pemenre mpobieMHBIX 33a4 IO TEME. Va)2(@2,4)
ONIPEICIICHMS] IbIXaTeNbHON
6 e A 15 Pedepar
AKTUBHOCTU MHTAKTHBIX
KJIETOK U U30JIMPOBAHHBIX
OpTraHeI.
8.2. [TapameTpsr . 1 Va)l(2-4)
" W3ydeHue, aHanmi3 peKOMEHI0BaHHOM uTepaTypsl. [loaroroska
JIbIXaTeIbHOW aKTUBHOCTH V a)24).
MHTOXOHDHi pedepara u poxnmamoB 1o TemMaM «CrocoOBl  OLIEHKH Kosnoksuym
6 N emeﬁ)\mé pacrpeneneHns: ITOTOKOB AJIEKTPOHOB MEXIY ITUTOXPOMHEIM U 15 Pedepar
el AIBTEPHATUBHBIM ITYTSAMH JIBIXaHUs Y pacTeHui», «Pa3o0mmrenn Hoxnan
HOJSIpOrpadIECKUM
okucanuTensHoro pochopruposanus. Monodopsn».
METOJIOM
OO6muii 00beM caMOCTOATENFHOM paboThI 1O aucHUIUIMHE (dac) — 41
N3 Hux o0beM caMoCTOATEIbHOW pabOTHl € HMCNOJb30BAHHEM 3JJIeKTPOHHOIO0 O0Y4YeHMsl W

AUCTAHIMOHHBIX 00pa30BaTeIbHbIX TexHOJOrHii (20 yac)
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4.3 ConepixaHue y4eOHOTro MaTepuaa

Pazgen 1. OcHOBBI 0HOXMMHY€ECKOI0 aHAIN32

Tema 1. TeopeTuueckne 0CHOBbI 0HOXHMHYECKOT0 aHATU3A. 33124l OMOXHUMUYECKOTO
aHanmu3a. [InmaHupoBaHue OMOXMMMUYECKOro 3KcrepuMeHTa. KonuuecTBeHHBbIH OMOXMMHUYECKUI
aHaJIN3.

Tema 2. PacTBOpbI M cOCO0BI BHIPAYKEHUS KOHIEHTpPauuu. MOJsSpHOCTh pacTBOpa.
MounsneHocTh pacTBopa. HopmanbHOcTh pacTtBopa. TeXHHMKa IPUTOTOBIEHUS PACTBOPOB.
Paspenenue. [lucconmanus 31eKTpoIUTOB B pacTBopax. [Ipurorosnenue 6y¢hepHbIX pacTBOPOB.
Omnpenenenne pH-0ydepa. pH-amekrpon. Ommbku npu u3mepenun pH.

Pa3znesn 2. KyabTypa U30JIMPOBAHHBIX OPraHOB, TKAHEN U KJIETOK BbICIIMX PACTEHHH
in vitro.

Tema 1. OcHOBHBbIe NPUHLIUINBI BHIPAINMBAHUA PACTUTEJbHBIX TKaHeW in vitro.
[TosiyueHue MONTOKMBYIIMX IEPECaZOYHbIX KYJIbTYp [UIsl pa3HbIX TKaHEHl M OpraHoB.
OnTumuszanus cocTaBa MUTATENIBHBIX CPE ITyTEM BKIOYEHHSI MUKPO- U MAKPOCOJIEH KaK YCIOBHE
HOpMalibHOTO pocTa. IloTpeOHOCTH KyabTYp B BHTaMHHAX U CTUMYJISATOpax poCTa.
Hcnonb3oBaHne KMHETMHA W 3€aTMHA A MHIYKUMU MopdoreHesa in vitro. BelpamuBaHue
€AMHUYHBIX KJIETOK U3 CYCIEH3MOHHOM KYJBTYpbI C IOMOIIBIO «TKaHU — HSIHbKW». [lonydyenue
n3onupoBaHHbIX npoTomuiacToB (E. Kokunr, 1975) u ux npumeHenue B OMOJIOTHH.

Tema 2. IlpuroroBieHne NMUTATEJbHBIX cpel A KyJIbTHBHPOBAHHS OPraHOB M
kJieTok. IlogroroBka mocynsl. Pacuer comepxkanus Makpo- U MHKpOCOJIEH, (PUTOrOPMOHOB U
CTUMYJISITOPOB pocTa. ABTOKJIaBUPOBAaHUE CPE.

Tema 3. Tunbsl KyJpTyp KJETOK BBICIIMX pacTeHHH. PacTUTenpHBIM MaTepuan A
NOJly4YeHUs1 KyJIbTyp KieTok. IlosyueHue M mnopnep)kaHue KaIyCHOM KYyJbTYpbl KIIETOK.
[Tosryuenne m nopjep:kaHue CyCIEH3MOHHOW KyJbTyphl KI€TOK. CBOWCTBO TOTHIIOTEHTHOCTH
PACTUTENBHBIX KIETOK.

Paznen 3. 'enernueckasi TpancopManus BICHIUX PACTEHH.

Tema 1. XapakTepuCTHKa OCHOBHBIX MeTO/I0B TreHeTHYecKOl TpaHchopManun
BBICIIMX pacTeHui. [lepeHoc reHOB ¢ MOMOIIBIO TeHETHYECKUX BEKTOPOB (BUPYCHI, IIIA3MU/IbI).
BakyymHass uHQUIBTpanus CYCHEH3MOHHBIX KJIETOK Agrobacterium. MeTtoa MUKPOMHBEKIIHN
JIHK. Meron KOKYJIbTHBALMU PACTUTENBHBIX IMPOTOIUIACTOB CO cdeporaactaMu OakTepuil.
DneKTpornopanus B MPUMEHUHU K paCTUTEIbHBIM MpoToIuiacTaM. TpaHchopmaliys npoToIIacToB
¢ nomowmpro J[HK-marpyxennsix smnocoM. IlpemmymecTtsa M HEIOCTaTKM METOJOB
FeHeTUYeCKOl TpaHchopMaluy IPOTOIIIACTOB.

Tema 2. buodancrnyeckas TpaHcopManus KJIETOK pacTeHui. ['eHHas nmymka u
MPUHLINII €€ paboThl. 30JI0ThIE WM BOIb(PPaMOBbIe chepruueckre MUKpodacTUIlsl Auamerpom 0,4
— 1,2 Mxwm, nokpsiTeie JIHK, kak cpenctBo AOCTaBKM I€HETHMUECKOIO MaTepualla B KIIETKH.
O} PexTUBHOCTD NEpeHOca F'€HOB C MOMOIIBI0 METO0/1a OMOOAIIITMCTUYECKOM TpaHChOopMaIiy.

Pasnen 4. IlepeHoc 4ykepoOHBIX TIeHOB B BbICIIHE PpPacTeHHs] Ha OCHOBE
arpodakTepHuaJbHOI TpaHcpopMaLnH.

Tema 1. ArpoGakrepumanbHas TpaHcopManusi KaK NPHPOJHAS TIeHeTHYeCKasi
uHkeHepusi. OnyxosieBble 3a0o0jieBaHUsl Yy pacTeHui. ArpoOakTepHalibHble IJIa3MUIbl Kak
dakTop mnartoreHeza. Ti-mmasmunsl Agrobacterium tumefaciens. CTpyKTypa M CBOMCTBa.
OKTONMHOBBIE W HOMAIMHOBBIE TUIa3MuIbl. Ri-mmasmuasl  Agrobacterium  rhizogenes.
CrpykrypHas u ¢pyHkunoHanabHas oprannzanus T-J{HK.

Tema 2. JTanbl reHeTHYecKOl TPaHchopMaLMKU pacTeHu ¢ yuacTuem Agrobacterium
tumefaciens.  bakrepuanbHas  KojJoHM3auus.  WHaykuus — OakTepuanbHOM  CHCTEMBI
BupysneHTHOcTH. ®DopmupoBanue T-JIHK-nepenocsmero xkomrmuiekca. Ilepenoc T-/IHK.
Wurerpanus T-JIHK B pacTuTeNbHbII F€eHOM.

Tema 3. BexTopbl arpodakrepuaibHoil Tpancgopmauuu. Bekropsl Ha ocHoBe Ti-
wiazmMuy. Yennounslid Bektop pGV3850. Cnennanu3nupoBaHHble BEKTOPBI M TpaHChopMaluu
pactenuii. Bextop pGAS580 nisi CKpUHHMHTa MPOMOTOPOB M TPAH3MEHTHOW U CTaOMIIBHOMN
HKCHPECCHH Y ABYAONbHBIX. BekTop pGA482 i1t cTabMIIbHON U TPAH3UEHTHOM SKCIPECCUU FeHOB



y IByn0JbHBIX. CrtocoObl 0TOOpa TpaHC(HOPMUPOBAHHBIX KIETOK PACTCHHIA.

Tema 4. 3agayu, pemaembplie ¢ NMOMOIILI0 arpodaKkTepuaIbLHONl TpaHcopMalHu.
[Tpu3naku, wu3dupaeMble Ui TepeHOCAa B pAcTEHUS C MOMOIIBIO arpoOaKTepraTIbHOU
Tpancopmaruu. Y CTOWYMBOCTh K aHTUOMOTHKAM (KaHAMUIIMHY). Y CTOWYMBOCTD K FepOHUIIIIaM.
Y CTOHYMBOCTh K HACEKOMBIM-BpeAuTesiM. CBepXIKcpeccus OeI0K-KOAMPYIOUINX IeHOB (TeH
Fe-conepkarieil cynepokuCcIIUCMyTa3bl U Ap.) C LEJIbI0 BBISICHEHUS UX (PU3HMOJIOTHUYECKON POIU
B PACTUTEIBHOM OpraHU3ME

Tema 5. Tpanchopmauusi BHesiIepHbIX TI'e€HOMOB (IreHOMOB MHMTOXOHAPHUHA U
XJIOPOMJIACTOB). YCIIEIIHAs TEeHEeTHYecKass TpaHchopMalus IPOAOKEBBIX MHUTOXOHJIPHIA.
['enernyeckas TpaHchopmalys pacTUTENBHBIX XJIOPOIUIACTOB. 'eHeTHYeckast TpaHchopManus
MUTOXOHJPUM OIJHOKJIETOYHBIX BOAOPOCIEH. MHUTOXOHApPUAIBHBIE IIA3MHUJABI PACTEHUH Kak
MOTEHLMAJIbHbIE TEHETUYECKHUE BEKTOPbl PEIUIMKATUBHOIO W WHTErPATUBHOTO THMA IS
KJIOHMPOBAaHUs T€HOB B MUTOXOHIpUsAX. HayuyHoe M mpukiagHoe 3HaYeHUE NEPEHOCAa F€HOB BO
BHESJICPHbIE OpPraHeJJIbl PACTEHUH.

Pazjnen 5. MoJiekyasipHO-0M0JI0THYECKUI, TeHETHYEeCKUH 1 OMOXUMUYECKU aHAIN3
TpaHC(POPMHUPOBAHHBIX PACTEHMI.

Tema 1. [IpuHUMIIBI ¥ XaPAKTEPHUCTHKA OCHOBHBIX MOJIEKYJISIPHO-0MOJI0THYECKHX
MeTO0/10B aHAJHN3a TPaHC()OPMHUPOBAHHBIX pacTenunii. Ananus Ha yposHe JJHK, PHK u 6enkoB
BKJIIOUEHUSI TPAHCT€HAa B F'€HOM U SKCIIPECCHM TPAHCT€Ha. AHAIM3 HAclIeJOBaHMsI TPAHCI€HA B
MOKOJICHUSIX.

Tema 2. Cesexkuus kjieTok-TpancgopmManToB. OTO0p TpaHCHOPMUPOBAHHBIX KJIETOK
Ha CEJIEKTUBHBIX cpefax ¢ aHTuOnoTukoM. [IpuroroBnenue cenekTuBHbIX cpel. [loceB kneTok Ha
TBEPAYIO arapu30BaHHYIO cpeay. AHaIIU3 pe3ysIbTaTOB CEJIEKLUH.

Tema 3. AHaju3 HAJTMYHUS TPAHCTEHA B TeHOMe pacTeHus ¢ nomoubio Meroaa IIIIP.
[TonGop cnenmuduyYecKHX OJUTOHYKJICOTHIHBIX IpaiiMEpoB W  TPOBEICHHE PEaAKIUU
ammumdukanun. Beigenenune JJHK u3 anammsupyembix pacrenuit. [loarotroBka u mnposeneHue
peakuuu [TLP. Anamus npoaykros [TIP MeTomom anekrpodopesa B arapo3HOM Telie.

Tema 4. AHAIM3 TPAHCTEHHBIX PACTEHHH € LeJabl0 BbIsiICHEHHSI 3P PeKTUBHOCTH
IKCIPEeCCHU TNepeHeceHHOro renHa. lcnonp3oBaHne W HMH()OPMATHBHOCTH MOJIEKYJISPHO-
OMOJOTUYECKUX METOOB B PELICHUH MPAKTUYECKUX 33]]a4 MOJICKYJISIPHOTO KIIOHUPOBAHUS T€HOB
pacrenuii. Cay3zepH-ananu3, Ho3epH-ananu3 u BectepH-ananus ajsi MoidydeHUs: TOKa3aTeIbCTB
HKCIPECCUU TPAHCTE€HA ¢ HOBOM '€HOMHOM OKpy»keHHuH. [Ipobnema cailieHcHHra TpaHCT€HOB.

Pa3nes 6. Teopernueckne 0CHOBBI U NPAKTHYECKHE MOAXO0AbI K METOAM Bbl1eJICHUSI
0€JIKOB, MX OYMCTKH M AaHAJIH3A.

Tema 1. Beaku, cnoco0bl MX 3KCTPAKIUH U pa3/iesleHUsl. YPOBHU CTPYKTYpPHOMU
opraHuzanuu Oeyka: OT NMEPBUYHON CTPYKTYpbl — K 4eTBepTMUYHOW. PaspyiieHue KieTok u
skcrpakius. Llentpudyruposanue. Tumbl nentpudyruponanus. Pasgenenue OenkoB myTem
ocaxeHus. OcaxaeHue OENKOB OpraHMYeCKMMM pacTBopHTedsIMH. OcaxieHue OeIKoB ¢
nomotbio  aacopomuu. Xpomarorpadust OenkoB. PaznmeneHue OenkoB B pacTBOpe.
KonnyecTBeHHBIE METO/IBI OTIpE/IEIEHUs OEIKOB.

Tema 2. Daexktpodopernueckue MeToAbl pa3jeieHuss 0ejgkoB. Diektpodopes B
nonuakpuiaMuaHoM reie (IIAAl'e) B HATUBHBIX U JeHATypUpYrOIUX ycnoBusx. Oauo- (1-D) u
nBymepHblii  (2-D) anextpodopes B [IAAl'e. IlpuHumn 3reKTpoQopeTHUEcKOro aHainza
OenKOBBIX cMecell M ero BO3MOXKHOCTH. [Iporecchl, NpoTekarolye Iocie BKIOYESHUs
alieKTpudeckoro HamnpsokeHus. TemmepatypHble 3(dextel. Kpacurenu. Xapakrepuctuka
COEIMHEHUH, HUCMONb3yeMbIX NpU TpoBeaeHHH sJaekTpodopesa B IIAAl'e. 3nakomcTBO €
MEKTPOoPOpEeTHIECKUM 000pPYyIOBaHUEM W TIpHeMaMu paboTel Ha HeM. Mcmomb3oBanue, 2-D
anekTpodope3a M Macc-CIEKTPOMETpUM Uil  HUAGHTUHUKAMU mnporeoma. Blue native
anektpodopes B [TAAl'e kak meTon wACHTH(UKANNN MEMOPAHHBIX OEITKOBBIX KOMIUIEKCOB
(cynepkomiiekcoB). Pacyer MoJeKyIsIpHBIX Macc OEIKOB.

Tema 3. UmmynoOgoTTHHI. [IpyHIMN ¥ Ha3HadyeHue OJOTTHHTA, BHJIBI OJIOTTHHTA,
UMMYHOOJIOTTUHT. BectepH-OnoT-rubpuanzanus. Hocurenu, ucnonb3yemble Ui IepeHoca
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(dpakuroHUpOBaHHBIX OenKOB. [lepBUYHbIC U BTOpUYHbIE aHTUTENA. MOHO- U MOJUKIOHAIBHBIC
aHTUTENA.

Pa3nea 7. Bolgesienne cyOKJIETOYHBIX CTPYKTYP, CIIOCOOBI HX OYMCTKH M aHAJIN3A.

Tema 1. Opra”e/uibl pacTUTENbHON KJETKH M Cmoco0bl MX BblaejeHus. Kierka
pacTeHUil, €€ CTPYKTYpHbIE 3JIEMEHTbl. METOAbl pa3pylI€HHUs KIETOYHOW CTEHKH.
HuddepenunansHoe neHTpUudyrupoBanue. YIbTpacTPyKTypa MUTOXOHIPUNA. XapaKTepUCTHKA
AIIEKTPOHTPAHCTIOPTHON IIETIM MUTOXOHJPHA U OCOOECHHOCTH €€ OpTaHM3allii y PACTCHUH.
[lonsiTHE O CyNEepKOMIUIEKCAX 3JEKTPOHTPAHCIOPTHOM LU MUTOXOHAPHUM. OCHOBHBIE 3Tallbl
BBIJICJIEHUS] MUTOXOHIpUNA. OCOOEHHOCTH TOATOTOBKU OEITKOBBIX MPETapaToB MUTOXOHIPUNA JJIst
UACHTU(DUKAIIMK  CYNEPKOMIUIEKCOB  JbIXaTenbHOM  1enu.  DIyopecleHTHbIE  METOJbI
UICHTU(PHUKAIIMA MUTOXOHJIPHH.

Tema 2. OQuuctka oprase/ut. CylnHOCTh METO/Ia OYMCTKM OpraHeil B TpajueHTE
10THOCTU. [loHsATHME JMHENMHOro (HENPEPHIBHOIO) M CTYNEHYATOro TI'PAJUEHTOB. MeTo/bl
OUYMCTKA MUTOXOHAPUHN C MOMOUIBIO LIEHTPUPYTUPOBAHUS B TPAJIUEHTE Caxaposbl, MEepKoIa U
Ipyrux BemiecTB. IIpemMyiiecTBa M HENOCTAaTKU PA3JIMUYHBIX BEIIECTB, HCIOJIb3YEMBIX IS
CO3JaHUs I'PAJIUEHTA IIOTHOCTH.

Tema 3. UnenTtudukanus BblIeJEHHbIX KJIETOYHBIX KOMIOHEHTOB. OmpeneneHue
YUCTOTHI MOIYYEHHOT0 npenapara. @epmeHTsl-Mapkepbl. OnpeneneHne THTAaKTHOCTH OpraHesul.
AHanM3 WHTAKTHOCTH ¥ (DYHKIIMOHAJIGHOW aKTUBHOCTH HW30JIMPOBAHHBIX MHUTOXOHAPHIA.
OxucnutenbHoe hochopuarpoBaHUE MUTOXOHAPHUI, TOHITHE O COMPSKEHHOM M Pa300IIEHHOM
npixanuu. [lapameTpsl, XapakTepU3yIOIIKE JbIXaHUE, U METO/Ibl UX OIPE/IEICHHUS.

Paznen 8. Meroa nosisiporpaguyeckoro aHajamn3a.

Tema 1. IlpuHuun noasiporpaguyeckoro Meroga ompeneJeHUs OKHCIUTEIbHOMN
AKTHBHOCTH KJIETOYHBIX OpraHessi. Meroasl omnpezaelneHus AbixaHus. MaHoMeTpuss u
nossiporpadus. IlpenmmyiecTBa mMoIsSporpaguueckoro MeEToAa IO CPAaBHEHHIO C JIPYTUMHU
crocobaMu U3MEpEeHHsl KOHLEHTpaluuu Kuciopoga. Cxema mnonsiporpaduueckoil yCTaHOBKHU.
3HaKOMCTBO C 00OpyIOBaHHWEM, HEOOXOIMMBIM JUIS OIPENENICHUS IOTJIOMICHUs KUCIOpoa
nosnsiporpaduueckum MetooM. Kucnopoansrii anextpon Kinapka.

Tema 2. Ilapamerpsl abIXaTelbHONl AKTMBHOCTH MHUTOXOH/JPHIi, ompejejseMble
noJisiporpagpuyeckumM MetoaoMm. [loHsATHE O MeTaOOIMYECKHX COCTOSIHHUSIX MHTOXOHIPUIN
(cocTosiHMe | WM PHIOTEHHOE ABIXaHME; COCTOSHUE 2 WK 4-¢ cyOCTpaTHOE; COCTOSIHUE 3 WU
aKTUBHOE (pocopuiiupyloliee cocTosIHUE; cocTossHUE 4 win HehocHOopUIHpyrolee COCTOSHUE;
coctosiHue S). JIpIXaTenbHBIM KOHTPOJIB: o0Iee moHsTrue, 3HaueHue cootHomenus AJID/ATO,
MEXaHM3M  ocyulecTBieHusA. IlapameTpbl  ObIXaTENbHOM  aKTMBHOCTH  MMTOXOHIPUH,
onpezenseMble MOJSPOrpapuuIeckKuM METOA0M (CKOpOCTh  (POChHOpUIHPYIOIIET0 JIbIXaHus,
CKOpPOCTh He(POCHOPUIHUPYIOLIETO JbIXaHUA, ABIXAaTENbHBIH KOHTpoJb, oTHouieHune AJ[D:0).
Knaccsl coenquHeHmi, MpensTCTBYIOUINE OKUCIUTENbHOMY (GocopuirpoBanuio. MIHTHOUTOPHI
TEPMUHAJIBHBIX OKCHJAa3 JbIXaTelbHOM I1enu pacTteHui. CrnocoObl OIEHKHM pacrpeaeiaeHus
MIOTOKOB AJIEKTPOHOB MEX/1y IUTOXPOMHBIM U aJIbTEPHATUBHBIM ITYTSIMU JIbIXaHUS Y PACTCHUH.

4.3.1. IlepeyeHb CEMUHAPCKHX, MPAKTHYECKHX 3aHATHI1 M J1a0OPaTOPHBIX padoT

Ne Ne HaumeHnoBanne TpynoeMKocTh OueHo4HbIe dopMmupyemMble
I/H | pa3geia CeMHUHApOB, (1ac.) cpeacTBa KOMIIeTEHIM U
U TeMbl NPaKTHYECKHUX U Bcero N3 anx (MHIUKATOPBI)*
Ja0opaTopHBIX padoT | yacos NpaKkTHYecKa
|
NMOJAT0TOBKA
1 2 3 4 5 6 7
1111 ITnanuposanue 2 Cemunap IK-1
OMOXHMMHYECKOTO HIK nx 1.1
OKCIEPUMEHTA. WK nixc 1.2
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2 112 Pacuer  mpuroroBneHus VcTHBIi MK-1
pacTBOPOB 3aJaHHbBIX OIIpoc; HJIK 1k 1.1
KOHIICHTPAIHH. peuieHue TK-2
3anay; HIIK nx 21
JIUCKYCCHUSI
3 122 [Ipurorosnenue VYcrnblii IK-1
MUTATCIBHBIX Cpell  JIIs orpoc; HIIK nx 1.2
KyJIbTHBUPOBAHUSI TECTUPOBAHUE TK-2
OPTaHOB U KJIETOK. MAK k22
4 123 Tumel KynbTyp KIETOK ITucemenHsbIn IK-1
BBICIIIMX PACTEHHIA. Ompoc; HJIK k1.1
TECTHPOBaHHE H;}g'z
1K 2.1
5 |5.2 Cenexnus KJIETOK- Konnoksuym; IK-1
Tpanc)OPMaHTOB. TECTUPOBAHHE HLIZII; 171; L1
UK k2.
6 | 8.3 Ananms HAJIMIHUs Pedepar; MK-1
TpaHCTeHa B  [CHOME YCTHBIN HITH HJK nc1a
pacTeHHs C IIOMOIIBIO MUChbMEHHBIN HJIK 1.2
Mmetopa [P OTIPOCHI; H;If'z
TECTUPOBAHME; HIK ZZ j ;
pelieHue K-3
Y4IeOHBIX H WK 3.
MIPOOJIEMHBIX ATTK 1k 3.2
3anad HJIK k5.3
7 16.1 Hcnons3oBanue KomnokBuyw; IK-1
OpPraHUYECKUX pedepar; HIK ik 1.4
pacTBOpUTEINEH JUIsL JIOKJIaJt TK-2
OCaxJIeHHs OEJIKOB. WK 2.1
8 16.2 CoBpeMeHHBIE Pedepar; MK-1
BIEKTPOPOPETHYECKUE JOKJIa; HJIK nx 1.1
METOJla aHajiu3a OENIKOB. YCTHBII UITH K-2
Onpenenexnue MHCHbMEHHBIN MK 1mxc2.1
aKTUBHOCTH (pEPMEHTOB B OIPOCHI
rene.
9 163 HNmmynoGnorTuHr. MoHo- Cemunap; NK-1
I/I TOJIMKJIOHAIIbHBIE YCTHBIN WK MK 1
aHTUTEIIA. MIACbMEHHBIN TK-2
ompoc HJIK x>
10 |71 Brinenenue Pedepar; IK-1
79 CyOKJIETOYHBIX CTPYKTYP. TECTHPOBAHME; MK nkc 1.1
’ OuncTka MUTOXOHIPUN B MIACbMEHHBIN TK-2
rpaJueHTe TJIOTHOCTH OTIPOC; ngi( ”fé 21
HepKoJLIa. JIMCKYCCHUS K mess
HJIK k3.2
11 |1 8.2 Kucnoponusie Pedepar; IIK-1
BIIEKTPOIBL. Pacuer MCHMEHHBIH HJIK ik 1.1
apaMeTpoB  JIBIXaHHUSI. ompoc; TK-2
WHrubutopHsIil aHaIN3. peleHue mg; ”g 21
€OHBIX U )
H}I;I(I)6J'ICMHLIX HAK s
HJIK 51k 3.2
3aj1a4
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CTYJIeHTAMH B paMKax caMocTosiTeJibHOI padoTsl (CPC)

4.3.2. Ilepeuenb TeM (BONPOCOB), BHIHOCHMBIX Ha CAMOCTOSITEJIbHOE W3y4YeHHe

JIBIXaHHs Y paCTCHUI,

Ne n/m Tema 3apanne ®opmupyemasi HAK
KOMIIETEHII M

1 Tema 4.2. Dramnsl M3y4uTh caMOCTOSITENBHO B [K-1 HIK nx 1.1
TEHETUYECKOM COOTBETCTBUH C IIPOTPAMMOM. IK-2 UK nx 2.1
Tpanchopmarmu pacTeHuil ¢ | OCBOUTH MOHATHS U TEPMUHBI IK-3 HIIK rix 3.1
yaactuem Agrobacterium 10 TaHHOW TeMe, IIOATOTOBHUTH
tumefaciens KOHCTIEKT. [IpoBecTn

CaMOKOHTPOJIb 3HAHUM,
BBINIOJIHNB TECTOBBIC 33JaHUsL.

2 Tewma 4.4. 3anaun, M3yanTh caMOCTOSITEBHO B IK-1 HIIK ik 1.1
pellaeMsle C IIOMOLIBIO COOTBETCTBUU C IIPOTrPAMMOM. [K-2 HIIK nx 2.1
arpofakTepHatbHON OcBoUTh NOHSATHUS, TEPMUHBIL. [K-3 HIIK nx 3.1
TpaHchopmanum.

Tema 5.4. Ananuz MBy4nTh caMOCTOATENHHO B TIK-1 HIK k11

3 TPaHCTE€HHBIX PACTEHUN C COOTBETCTBUU C IPOTPaMMON. IK-2 WK k2.1
LICIBIO BRISICHEHUS OCBOUTH TEPMUHBI U TIOHSATHSI. TIK-3 HJK nk 3.1
s¢dexTuBHOCTH 3Kcpeccun | [IpoBecTn caMOKOHTPOIL
MIEPECHECEHHOT0 T'eHa. 3HAHMH, BBITIOJIHUB TECTOBBIC

3aganust. [loaroToBUTH
pedepat mo teme «T-JTHK-
MHyIUPOBAaHHbIE MyTalluH y
pacTeHuil. XapakTepucTHKA.
3HaueHue s
(byHIaMEHTaNbHBIX U
MIPUKJIaIHBIX UCCIICTOBAHUIY.
Tema 6.2. M3yunTh caMOCTOATENHHO TIK-1 HIK k11

4 DneKTpoPopeTHICCKUE Bonpoc «Mcnonb3oBanue 2-D IK-2 WK k2.1

METO/IbI pa3elicHus OCIKOB | 3yeKkTpodopesa 1 Macc- IK-3 UK nx3.1
CIIEKTPOMETPUH IS
UACHTH(HUKAINY ITPOTEOMa
MUTOXOHAPUHN U
xJyioporiactoBy. I1oAroToBUTH
pedepar.
Tema 7.1. Opranemisl W3yunts Matepuai no remam I[K-1 WK k1.1

5 PACTUTENBLHOM KIIETKU U «IlonyyeHue npoTOILIaCTOBY, IK-2 WK k2.1

CcrocoObI UX BBIJIECIICHUS. «®DnyopeclieHTHbIE METObI TIK-3 MK ik 3.1
uaeHTUGUKAIIH
MUTOXOHIPUII»,
«OCcOOEHHOCTH BBIJCIICHNUS,
OYHUCTKH U aHAJIN3a
MUTOXOHJIPUH U3
(hOTOCHHTE3NPYIOMINX TKaHEH
pactenuit», «MeTobl
JMarHOCTHPOBAHUS
OKHCJINTEIHHOTO CTpecca B
Pa3JIMYHBIX TKaHAX U
Kierkax». [loaroToBuTh
pedepartsl 10 JaHHBIM TEMaMm.
Tewma 8.2. [TapameTpsr W3yanTs MaTepua no TeMam IK-1 WK nk 1.1

6 JIbIXaTeIbHOW aKTUBHOCTH «C11oco0BI OLIEHKH TIK-2 UK k2.1
MUTOXOHJIPUH, pacupenenesys NoOTOKOB I1K-3 HJIK rix 3.1
onpeeIsieMble 3JIEKTPOHOB MEXTY
noJsiporpaduaecKimM LUTOXPOMHBIM M
METOJIOM AIbTEPHATHBHBIM Iy TIMH
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«Pazobmurenn
OKHCJIUTEIIBHOTO
(hochopunrpoBaHus.
Honodops». IloaroroBUTH
pedepatsl 0 JaHHBIM TEMaM.

4.4. MeToauyeckue yKa3aHus M0 OPraHU3alUH CAMOCTOATEIbHOI padoThI CTY/IEHTOB

CaMocTosiTenbHasi paboTa CTYIEHTOB SIBJISIETCSI COCTAaBHOM 4acThi0 y4eOHOro Ipoliecca u
UMEeT LEeNbI0 3aKpelyieHue W YIayOJieHHWe TONMYYEeHHBIX 3HAHUM M HAaBBIKOB, IIOMCK U
NpUOOpEeTEeHUE HOBBIX 3HAHMM, a TaKXKe BBIIOJHEHWE Y4YeOHBIX 3aJaHUl, MOJArOTOBKY K
IPECTOSIINM 3aHATHAM, 3a4€TaM U YK3aMEHaM.

Jljis opraHu3aiyy caMoCTOSTeIbHON paboThl MO AUCHUIUINHE «BHOXUMUYECKHEe METOIbI
MCCJICIOBAHMSI» UCTIONB3YIOTCS ClIeAYIOoImue (POPMBI CAaMOCTOATEIHHON yueOHOU paboThI:

- PaboTta Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAHHOW JIUTEPATYPHI.

- CaMoCTOATEIbHOE U3YUYECHUE OTICNIbHBIX TeM, maparpadoB, HE U3JI0)KEHHBIX B JICKIIHH.
JUis u3ydeHus TeM, HE HM3J0KEHHBIX B JICKIIMH, PEKOMEHIYETCS HCIOJIb30BATh MaTepHAIIBI
OJIMOC, OCHOBHYIO M AOIMOJHHUTENbHYIO JTUTEPATYpPY, a TaKKE HMCTOYHUKH, HaWJEHHBIC MPU
NOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX CHCTeM. [l 3aKpeIuleHHs Marepuana
PEKOMEHIyeTCs JIeNaTh KpaTKUe KOHCIIEKTHI [0 TeME.

- IloaroroBka K NPaKTHYECKUM 3aHATHAM (YCTHBIE OIPOCHI, KOHTPOJIbHBIE PaOOTHI,
pelIcHue 3a1a4).

- BeimonHeHue TBOpUYECKMX 33 aHUH.

- [ToarotoBka k TECTUPOBAHUIO.

- [ToaroroBka K 3K3ameHy.

Iucomennvie pabomwl. JIns u3ydeHus TeM, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
UCTIOJIF30BaTh OCHOBHYIO H JIOTIOJIHUTEIBHYIO JTUTEPATYPY, A TAK)KE ICTOUHUKHU, HAWJCHHBIC MTPU
MOMOIIM MH(OPMALIMOHHO-CIIPABOYHBIX M TOUCKOBBIX CHCTEM. J[Is 3akpersieHus Marepuana
PEKOMEHAYETCS JeNlaTh KPATKUE KOHCIIEKTHI TI0 TEME.

Pegepam — dopma mnucbMEHHON padOThI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTh MpH
OCBOEHUU BApUATUBHBIX (IPOQUIBHBIX) TUCHUIUIMH NpodeccuoHanbHoro nukia. Ilpeacrasnser
co0OM KpaTKoe U3JI0KEHHE COJICPKAHUS HAyYHBIX TPY/OB, JUTEPATYPHI MO OMpPEIEICHHON TeMe.
O6nem pedeparta Moxket gaocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOATENbHOE H3y4YeHUeE
CTYZICHTOM HECKOJIBKUX JIUTEPATYPHBIX HCTOYHUKOB (YI€OHHKOB, MOHOTpaduii, HAyYHBIX CTaTeH
U T.J.) 110 ONpeJenEéHHON TeMe, He pacCMaTpUBAaeMON MOAPOOHO Ha JIEKLUHU, CUCTEMATU3ALUI0
MaTepHala U KpaTkoe ero uznoxxenue. Llenb Hanucanus pedeparta — IpUBUTHE CTYICHTY HaBBIKOB
KPaTKOTro M JAKOHUYHOTO MPEJCTABICHUS COOpaHHBIX MaTepHAIIOB U (PaKTOB B COOTBETCTBHUH C
TpeOOBaHUSMU, MPEABSIBIIEMBIMI K HAYYHBIM OTYETaM, 0030paM H CTaThSM.

Crpykrypa pedepara BKIIOYACT:

- TuTynbHBIN JIUCT.

- Conepxanue.

- Benenue, rae kpatko opmynupyercs npoOiema, 1eib U 3ajauu pedepara.

- OcHOBHasi 9acTh pabOTHI COCTOUT M3 HECKOIBKHX PAa3JIeNOB, B KOTOPBIX M3JIaraeTcsi CyTh
TeMbI pedepara.

- 3aKJIFOUYEHHE.

- CIIMCOK UCIIOTIb30BAHHOM JTUTEPATYPHI.

[lpu odopmieHnn pedepara cieayeT TPUIACPKUBATHCS TEXHUYECKUX TpeOOBaHMUH,
IpeIbABIsSEMBIX K pedepaTaM U KypcOBBIM paboTaM, UMEIOIIMUXCs Ha Kadeape.

Kpurepuu onennBanus pedepara:

- OneHKa «OTJIMYHO» BBICTABIISIETCS B TOM Cllydae, eciid B pedepaTe MOIHOCTHIO PacKpbITa
TeMa, TPOAHATH3UPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTephall HM3JI0KEH JIOTHYHO,
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IIOCJIEI0BATENbHO, MPUBEACHO HE MeHee 10 nurepaTypHBIX HCTOYHHMKOB (Cpeau KOTOPBIX
npeobiagaeT JuTepaTypa 3a mociaeaHue S5 JeT), pedepaT opopMiieH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSAMH, MPEABABISIEMBIMH K TAKOTO pojia paboTam.

- O1eHKa «XOpOILIOY» - TeMa PacKpbITa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepuania, HO
Opd 3TOM MaTrepuan B HEIOCTaTOYHOW CTENEHH IPOAaHAIM3UPOBAH aBTOPOM, OQOpMIICHHE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OueHka «yl0BIETBOPUTEIBHO» - TEMA PACKPhITa IIOBEPXHOCTHO, MaTepual IPUBEIEH KaK
npocTtas KoHcTaTauusi (akToB, HE NMPOAHAIU3HPOBAH, B OGOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UICTOYHUKOB.

- OleHKa «HEYIOBIETBOPUTEIBHO» - TeéMa HE PAcKphiTa, CKYAHBIH 00BbEM IpPHUBEIECHHBIX
MaTepUasoB.

Yemmuwiti 0oknao — 3to coodmenue B TeueHue 10-15 MUH, B KOTOPOM CTYACHT B JIAKOHUYHOU
dopme T0KEeH U3T0KHUTh MAaTepUall TI0 COOTBETCTBYIOIIEH TEMe, MPUAEPIKUBASCH CIETYIOLIETO
IUIaHa: BBEJCHUE, OCHOBHAs 4YacTb, 3aKiroueHue. JloKiaa compoBOXKIAeTcsl Mpe3eHTalueH,
OTpa)karollled OCHOBHBIE IOJOXEHUS IO COOTBETCTBYIOIEH TEME, BKJIIOYAIOIIEH HarjsgHble
MaTepuaibl (cxeMbl, Tabauiel, GoTo u T.1.). [To okoOHUaHUU TOKIIaAa CTYEHTY 3aJJal0T BOPOCHI,
KaK IIpernojaBaTelib, TaK U CTYJEHTBI, HA KOTOPbIE JOKJIAJUUK JOJDKEH JaTh HCUEPIIbIBAIOLIUE
OTBETHI.

Kputepun onieHnBaHMs YCTHOTO JJOKJIaJa:

- OueHka «OTIMYHOY». B J0OKIaje MONMHOCTBIO pAacKpbiTa TeMa, MPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHHME BONPOCA; CTYACHT CBOOOJHO BJaJIEeT MaTephalioM, H3JIaraeT ero
JIOTUYHO, MOCJIEI0BATENBHO, JAKOHUYHO, COOJII0asi OCHOBHBIE MpaBuia KyJabTypsl peun. Jlokman
CONpPOBOXKAAETCA IpPE3EHTAllMe, KOTopas OTpPakaeT OCHOBHBIE TIIOJIOXKEHMS JIOKJIaja,
Mpe3eHTAIMs COCTAaBIIEHA TPAMOTHO € COONIOICHHEM OOUIMX TpeOOBaHMA, IPaBUI MIPUPTOBOTO
odopmieHus, nogaun rpaduUecKoro marepuaia, UMEIOTCS CChUIKM Ha IMpHBEIEHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJAUTCS CIHUCOK HCIOJIB30BaHHOM nuTeparypsl. [Ipu obcyxaennn
JIOKJIa[ia CTYJEHT AA€T UCUYEPIIBIBAIOIINE, APIYMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xoporio». Tema packpbiTa, IPUBEIECHO JOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPY 3TOM MaTepuaj B HEJOCTATOYHOM CTENEeHU MpOaHaIU3UpoBaH aBTopoM. [IpezeHTanus He B
MOJIHOM CTEMEeHH COOTBETCTBYET OOImIMM TpeOoBaHusM. OTBETHI CTYAEHTa HE Ha BCE BOMPOCHI
ABJIIOTCS CUYEPIBIBAIOIIMMU U apTyMEHTUPOBAHHBIMHU.

- OueHka «yJIOBIETBOPUTENIbHO». TeMa packpbiTa HE MOJHO, MaTepuall MPUBEAECH Kak
npocTtas KOHCTaTalusi (akToB, HE NPOAHAIU3HPOBAH, CTYAEHT IMOKAa3bIBAET IOBEPXHOCTHbIE
3HAHMUS. [Tpe3eHTanyss YacTUYHO COOTBETCTBYET YCTAaHOBJIEHHbIM TpeOoBaHusM. Ilpu
0o0CY)XJIEHUU [OKJIaJa CTYyAEHT HE BCerja JaeT MNpaBUJIbHBIE, HMCUEPIIBIBAIOLINE OTBETHl Ha
3a/1aBa€Mbl€ BOIIPOCHI.

- OleHKa «HEYJIOBIETBOPUTEIbHO». TeMa JOKJaja HE pacKpbiTa, CKYIHBIH 00beM
NPUBEJCHHBIX MaTepPHAaJIOB; Mpe3eHTalusl OTCyTCTBYeT. IIpu oOCyXeHnH JToKiIaza CTyJIeHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/1aHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KypPCOBbIX padoT (MPOEKTOB): HE MPEIyCMOTPEHbI Y4eOHBIM
IIJIAaHOM.

V. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHUE
JUCHUIIJINHBI
a) nepeYeHb JUTEPATYPHI
1. OcHoBHas JqUTEpaTypa
1. buoxumus [DAeKTpoHHBIA pecypc] : yuel. mist akageMm. OakanaBpuaTa : JJsl CTYHA. BY30B,
00y4. mo Hampasi. 655500 "buorexnonorus" / B. I1. Komos. - 4-e u3n., ucnp. u goim. - OBK.
- M. : FOpaiit, 2014. - 640 c. - (bakanaBp. Akagemudeckuid Kypc). - Pexum nocryma: 943
"bubnmorex". - Heorpanwu. moctym. - ISBN 978-5-9916-3929-3.
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. bompmoit mpakTukym o 6moxumun [ Teker] : yue6.-meton. mocodue / O. . ['pabenbHbIX [1
ap.] ; peu.: A. A. barpaesa, JI. A. JlomoBarckas ; Upkyt. roc. yH-T, bruon.-moys. dak. -
Upkyrck : M3n-Bo UT'Y, 2015. - 167 c. ; 20 cm. - ISBN 978-5-9624-1301-3: (10 3k3.).
MonekynsapHo-TeHETUUECKUEe U OHOXMMHMYECKHE METOJbl B COBPEMEHHOW OHOJIOTHUU
pacrenuii [Tekct] : Hayunoe usmanue / pen.. Ba. B. Kysnemnos, B. B. Ky3nenos, I'. A.
Pomanos. - M. : bunom. Jlaboparopus 3nanuii, 2012. - 487 c. : wir. ; 25 cm. - (MeTtonsl B
6uonorun). - bubmmorp. B kouue ct. - ISBN 978-5-9963-0738-8. (2 3k3.).
MonekynsgpHo-TeHETUUECKHUEe U OHOXMMHYECKHE METOJIbl B COBPEMEHHOW OHOJIOTHUU
pacteHuii [DNeKTpoHHBIN pecypc] : HaydHoe m3aanue. - DBK. - M. : bunom. Jlabopatopus
3HaHui, 2012. - (MeTtoxap! B 6nosiorun). - Pexxum nocryna: 943 "bubauorex". - 20 mocTymnos.
- ISBN 978-5-9963-0978-8.

[TpuHIUIIBI ¥ METOJIBI OMOXUMHUHU U MOJICKYJIIpHON Ouosioruu [DnekTpoHHbIN pecypc] / K.
VYuncon, [k Yonkep. - Mocksa : bunom. JIabopatopus 3nanuii, 2013. - 848 c. - (Merob! B
ouosiorun). - Pexxum noctymna: ObC "UznarensctBo "Jlanw". - Heorpanuu. moctym. - ISBN
978-5-9963-2126-1.

2. [lonoiHUTEJILHAS JIUTEpaTypa

. buoxumuueckrie OCHOBBI XUMHUHM OMOJOIMYECKU aKTUBHBIX BEIIECTB [ DIEKTPOHHBIH pecypc|
: yueb. mocobwue : yueO. mocobue s CTy/I. By30B, 00yd. MO crell. "X1UM. TeXHOJIOTUSI CHHTET.
6uoi. aktuBHBIX BemiecTB" / JI. B. KoBanenko. - 2-e uza. - OBK. - M. : bunowm. JIaboparopus
3Hanmid, 2012. - (Y4eOHHK 715 BBICIIEH KOJBI). - PeskuMm gocryma: U3 "bubnmorex". - 20
noctynos. - ISBN 978-5-9963-1100-2.

buoxumust pacrenuii [Tekct] : yaeonuk / I'. -B. Xennr ; nep. ¢ anrn. M. A. bpeiirunoit [u
ap.] ; pea.: A. M. Hocos, B. B. Uy6. - M. : bunowm. Jlabopatopus 3nanwmii, 2011. - 471 c. : un.
; 26 cM. - (Jlyumuit 3apyOexHbIil yueOHUK). - bubnuorp. B KoHiie cT. - Ykas.: c. 464-471. -
ITep. u3a. : Plant biochemistry / Hans-Walter Heldt. - 2005. - ISBN 978-5-94774-795-9. (3
9K3.).

. Hyxneunossie kucnotel. OT A 10 A [Tekct] : Hayunoe uznanue / b. Annens [u ap.] ; pen. C.
Mrosnep ; nep. ¢ anri.: A. A. CunromuHa, 0. B. Kucenésoil. - M. : bunom. Jlaboparopust
sHanui, 2013. - 413 c. : wi., [4] BKI. 1. ui. ; 24 cM. - bubnuorp.: c. 409-412. - Ilep. u3x. :
Nucleic acids from A to Z : A Concise Encyclopedia. - 2008. — ISBN 978-5-9963-0376-2 (1
9K3.). [Dnexktponnslit pecype] / b. Anmnens, b. U. beneke, S1. benencon. - 2-e u3n. (9:1.). -
DIIeKTPOH. TEKCTOBBIE 1aH. - MockBsa : JlabopaTopus 3Hanuit, 2015. - 324 ¢. - ObC "Jlanp". -
Heorpanud. noctyi. - ISBN 978-5-9963-2406-4 : b. 1.

. OcnoBwl onoxumun Jlennnmkepa [Tekct] / . Henbcon, M. M. Koke ; nep. ¢ anr.: T. I1.
Moconosoii, O. B. Eppemenkosoii ; pen.: A. A. borganos, C. H. Kouetkos. - M. : bunom.
JlaGoparopus 3uanwmid, 2011 - . - 27 cm. - ISBN 978-5-94774-364-7. T. 3 : Ilytu nepenaun
uHpopmanuu. - 2015. - 448 c. : uB. wi. - bubauorp. B koHne pasa. - [lep. u3a. : Leninger
principles of biochemistry / David L. Nelson, Michael M. Cox. - New York, 2008. - ISBN
978-5-94774-367-8. (5 9K3.)

. Croupun, A. C. MonekynsipHas 6uonorusi. Pudocomsl u 6nocunTes 6emnka : yuedbHoe nmocodue
/' A. C. Cnupun. — Mocksa : JlabopaTtopus 3Hanui, 2019. — 594 ¢. — ISBN 978-5-00101-
623-6. — Texkcr : snexTpoHHbIH // JlaHb : 3mekTpoHHO-OMOMMoTEeyHast cuctema. — URL:
https://e.lanbook.com/book/110208 (mnata obpamenus: 09.02.2022). — Pexxum gocrtymna: st
aBTOPH3. NIOJIb30BATEIICH.

0) nepuoauYecKUe U3TaAHUSA
B) CIINCOK aBTOPCKUX METOANYECKHX pa3padoTok:
r) 0a3bl JaHHBIX, THPOPMAIMOHHO-CIIPABOYHbIE U IOUCKOBbIE CUCTEMbI:
1. Hayunas Dnexkrponnas bubmmoreka http://www.e-library.ru
2. Undpopmanmonnas cucreMa «EnnHoe okHO J0CTyna K 00pa3oBaTeIbHBIM pecypcam»
(http://window.edu.ru)
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3. 3BC «FOPAUTY. Anpec nocryna: https://www.biblio-online.ru/

4. Ob M3patenbckoro meHTpa «Akaaemusi». Anpec mocrymna: http://www.academia-
moscow.ru

5. http://iwww.fptl.ru/biblioteka/biotehnologiya.html

6. http://mww.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBaTeNIbHBIX CATOB - ECTeCTBEHHBIC HAYKH

8. http://tusearch.blogspot.com - TIouCK 3JIEKTPOHHBIX KHUT, MyOJUKAIMH, 3aKOHOB,
I'OCToB Ha caliTax HayYHBIX JIEKTPOHHBIX OMOIUOTEK.

9. Google Scholar —ITouckoBas cucTema 1Mo HayYHOH JIMTEPATYpE.

10. Science Research Portal - Hayunas mouckoBas cHCTEMa, OCYIIECTBIISIOIIASL
MOJTHOTEKCTOBBIN MOMCK B JKypHATaX MHOTHX KPYITHBIX HAYYHBIX U3JIATENIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmer cratbu U JOKyMEHTHI B
OTKPBITHIX Hay4HbIX 0a3ax nanHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueoHo-1a00paTopHoe 000py10BaHMeE:
Cneyuanvhvie nomewjeHuss:
Aynuropus 1Uid IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA 000py10BaHa:
cneyuanusupoganuol (yaeOHom) mebenvro Ha 12 OCaOuHBIX MECT,
mexHuyeckumu cpedcmeamu obyyenus: Jlocka ayauropHas menosasi, IIpoextop BenQ
MS504, cayxamuMu A OpeacTaBieHdus ydeOHoW uHopManuu OONBIION ayIuTOpUU IO
JUCITUTUIAHE;
VUeOHO-HANAOHBIMU NOCOOUAMU, 00ECTICUMBAIOIINMHI TeMAaTUYECKUe WUIUTIOCTPAIUU IO
JTUCIUTUTMHE: TIPE3EHTALNH 110 KaKJ0U TeMEe TPOTPAMMBI.
Aynuropus Ui IPOBECHUS 3aHATUI CEMUHAPCKOT0 TUIa 000pya0BaHa:
cneyuanuzuposannoti (yueOHOW) mebenvio Ha 12 TOCATOYHBIX MECT, OMOXHMHUYECKAs
naboparopus (J1abopaTopHbIe CTOIBI - 4 MIT.); pakoBUHA ¢ TyMOO# - 1 mT., JlepeBsiHHBIE TYMOBI
JUISL XpaHEHUsl peakTUBOB - 2 1T., WBHITsHKHOM JIK-1500 OB - 2 mT., Bechl aHaIUTHYECKUE
['OCMETP Jlenunrpan - 1 mwr., ¢porosnekrpokonopumerp KOK-2 - 1 mr., akBaaAUCTUIIIATOD
anektpudeckuii AD-14-«-DI1»-01 - 1 mT., TepMocTar >neKTpudeckuii cyxoBo3aymHbii TC-
1/80 CITVY - 1 mit.;
mexHu4eckumu cpeocmeamu obyyenus: JHOCKa ayIuTOpHas MeloBas, npoektop BenQ
MS504, cayxamuMu A8 TpeacTaBieHUus ydeOHoW uHopManuu OONBIION ayIuTOPUU TO
JUCITUTUTAHE;
VUeOHO-HAAAOHBIMU NOcoOUAMU, 00ECTICUMBAIOIINMHI TEeMAaTUYECKUE WJUTIOCTPAINH IO
JTVCIIATUTAHE: TIPE3EHTALNH 110 KaXKJJ0H TeMe TPOTPaMMBI.
Kowmmbrotepusiii kmace (ydeOHasi ayAauTopusi) Al TPYIINOBBIX M WHAMBHIYaTbHBIX
KOHCYNIbTAIlMi, TEKYIIEro KOHTPOJS W TPOMEKYTOYHOW aTTeCTallid, OpraHU3aluu

CaMOCTOSITENIbHOW paboTel — AyauTopusi 00OpyJIOBaHa: CIEHUATU3UPOBAHHON (y4ueOHOI)
Mebenbio Ha 20 mocagoyHbIX MECT, JOCKOW MeNIOBO; 000py/i0oBaHA TEXHUUECKUMHU CPEICTBAMU
oOy4deHus:

Cuctemnspiii 010k PentiumG850, Monutop BenQ G252HDA-1 mrt.; CucremHbIi
6mokAthlon 2 X2 250, Mounutop BenQ G252HDA — 8 mit.; Cucremnsiii 6110k PentiumD 3.0GHz,
Monutop Samsung 740N — 3 mT.;

Mono6nox IRU T2105P — 2 mit.;

Cucremnsrii 610k Pentium G3250, Monutop BenQG955 — 1 mit.;

Cucremusrii 610k Pentium G3250, Monutop BenQ GL2250 — 1 mwit.;

Cucremnsrii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mit.;

Cucremusrii 6110k Pentium G3250, Monutop Samsung T190N — 1 mit.;

Cucremnsrii 610k Pentium G3250, Monutop Samsung 740N — 1 mit.;
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C HEOrpaHWYEHHbIM JoctynoM K cetu HMurepher; I[Ipoektrop BenQ MX503; skpan
ScreenVtdiaEcot.

[Tomemenuss s XpaHEHHS W OPOPHIAKTHUECKOTO  OOCTYKMBaHUSA  y4eOHOTO
o0opyznoBanus - AyauTopusi o0opyaoBaHa:

CHeIMaM3upOBaHHON MeOenpio Ha 8 mocamouHbix Mect; [llkad BerTsoxkuON JIK-1500
[IB+BenTunsitop - 2 mr., Cton aByxTymO0BbIH - 5 mT., CTON 0MHOTYMOOBBIN - 4 1mT., CTOMN
KOMIIBIOTEPHBIN - 1 mr.,, Merammnueckue TyMOBbl ANl XpaHeHUs JaOOpaTOpHOM MOCydbl U
obopynoBanuss - 4 wT., JlepeBsHHbIe TYMOBI Al XpaHEHUs JIaOOpaTOPHOW TMOCYIbl U
obopynoBanust - 5 mr., llkad-kyne nyxasepusiii - 1 mr., [llkad merammmueckuit - 1 mrT.,
Xononuneauk NORD J1X-241-0-010 - 1 mr., Dnekrpormuta Jlyd - 1 mr., PakoBuHa ¢ Tym00i -
1 ., lkad-kyne Tpexasepusiit - 1mrt., Hkad kamwkHbI - 3 mT., Mukpockon buomen 2 Led -
7 wt., Mukpockomn Levenhuk D870T - 1 wr., Mukpockon Levenhuk D870T tpunokyisip - 1 miT.,
Mukpockon Mukpomen P-1-LED - 1 mr., Mukpockon MJI-5-b - 1 mrT., Mukpockon
ouonornueckuit Mb-1600b - 1 mt., Mukpockon P-14 - 4 mt., Mukpockon Levenhuk 2L NG —5
mit., Ceeturens OU-12 - 1 ., @a3oBsiii koaTpacT K®-3 - 1 mt., ®a3zoserii koaTpact KOC - 1
mT., pH-meTp nonomep yauBepcanbubiii 9B-74 - 1 mt., Cnexkrpodoromerp 113-5300 BU - 1 mmT.,
MaruautrHas memainka MM-5 - 5 mir., Becsr anamutaaeckue BJIP-200 - 1 mit., Becbl TopcroHHBIC
BTII-500 - 4 m., Becor Topcuonasie WAGA TORSYJINA-WT - 3 mr., [Ipoektop OBepxen
GEHA OHP Ecovision 24/3 - 1 mrt., Cucremnsiii 610k B kommiekte ASUS - 1 mT., MonuTop
BenQ DL2215 - 1 wr., HoyrOykx Lenovo G580 B xommiekTe - 1 mT., MyabTH(QYHKIIMOHATBHOE
yerpoiictBo SAMSUNG M2070 - 1 wr., Ckanep HP Scanjet G2410 - 1 mrt., [Ipuatep Canon LBP
2900 — 1 mT.

6.2. IlporpammHoe obecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). lorosop Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security ans 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 20161 KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIum.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunen3un
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInensum Microsoft 41059241.

Office 365 mpodeccuonanbuplii mwitoc st yyamnmxcs. Homep 3akasza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckne u JIeKTPOHHbIE CPEACTBA:
[Ipe3eHTanuu no BceM paszenam Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jlnst ocBOeHUST MUCHMIUIMHBI «BHOXUMHUYECKHEe METONbl HCCIEOBAHUS» MPUMEHSIOTCS
crnenyromue o0pa3oBaTellbHbIE TEXHOJIOTHH:

- Ungopmayuonnas nexyus. JIGKIus — 3TO C:KaTOE U3JI0KEHUE OCHOBHBIX HAYYHBIX (PAKTOB,
qTO SIBIsIeTCs 0a30il AN aHalM3a PacCyXIEHUH, OIEHOK.

- Jlexyus-euzyanuzayusi. YUUT CTYACHTOB MPeOOpPa3OBBIBATh YCTHYI0O M TMHCHbMEHHYIO
uH(OPMAIIHIO B BU3YAIbHYIO (OopMY, 4TO POPMHUPYET Y HUX MPOPECCHOHAIBHOE MBIIUICHUE 32
CYET CHCTEMATH3allMd ¥ BBIJCICHUS HanOoJiee 3HAYMMBIX, CYIIECTBEHHBIX OSJIEMEHTOB
colepkaHuss oOyuyeHHs. 3aiada TperojaBaTels HCIOIb30BaTh Takue (OPMBI HATJSAHOCTH,
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KOTOPBIC HA TOJBHKO JOMOIHSIOT CIOBECHYI0 MH()OPMAIINIO, HO W CAMH SIBIISIFOTCS HOCHTEISIMU
UHpOpMANNUU (CXEMBbI, PUCYHKH, CIAHABI-IPE3CHTAIINH, U T.I1.). DTOT BHJ JICKIIUH JYYIIe BCErO
UCIIOJIb30BATh Ha JTalle BBEACHHSI CTYICHTOB B HOBBIHN pa3Jiel, TEMY JUCITUILINHBIL.

- Ilpobnemnasn nexyus. B orauuue oT copepkaHus WHPOPMALMOHHOM JIEKIIUH, KOTOPOE
mpeyiaraeTcs TperojaBaTeieM B BUIE HM3BECTHOTO, IOJICKAIIETO JUIIb 3allOMUHAHUIO
Marepuaia, Ha MpOOJIEMHON JIEKIIMM HOBOE 3HAHHE BBOIUTCS KaK HEM3BECTHOE IS
oOydaromuxcs. [IpoOiieMHas NeKnus HAYMHAETCS C BOIMPOCOB, C TOCTAHOBKU MPOOJIEMBI,
KOTOPYIO B X0/I¢ H3JIOKEHUS MaTepralia HeOOXOAMMO PEIITh. JIEKIUs CTPOUTCS TAKHM 00pazoMm,
YTO MMO3HAHUS 00YYAOIIEroCs MPUOIMKAIOTCS K TIOUCKOBOM, MCCIIEIOBATEIBCKOMN JCSITEILHOCTH.
3/1ech y4acCTBYIOT MBIIUICHHE OOYYaIOMIerocs M ero JMYHOCTHOE OTHOIICHHE K YCBAMBACMOMY
MaTepuany.

- Jlexyusi-6eceda. [lpennonaraeT HETIOCPEICTBEHHBIN KOHTAKT MTPETIOIaBaTelIs C Ay TUTOPUCH.
[Tpenmy1iecTBO JIeKIMHU-OECEIbl COCTOMT B TOM, YTO OHA IO3BOJISIET MPUBJICKATh BHUMAHUE
CTYZICHTOB K HamOoJiee BaKHBIM BOIIPOCAM TEMBI, OMPEICIISATh COACPIKAaHUE U TEMIT U3JI0KCHUS
y4e0HOro MaTepuala ¢ y4eTOM 0COOCHHOCTEH CTYICHTOB.

- [Ipakmuueckue 3ansmusi — 3TO 3aHITHE, IPOBOJAUMOE TI0]] PYKOBOJICTBOM IPEIIOIaBaTeNs B
yueOHOM ayIUTOPHH, HAIIPABJICHHOE HA YTIITyOJIeHNE HAYYHO-TEOPETUICCKIX 3HAHUIA U OBJIA/ICHUC
OIPENICIICHHBIMA METOJIAMH CaMOCTOSITEIbHOW Pa0OThI, KOTOpOE (OPMHUPYET MPAKTHUICCKUE
ymenwust. OqHOM U3 GOPM MPAKTUISCKUX 3aHIATHH B By3€ SBJISCTCS CEMHHAP.

- Cemunap-uccnedoganue. TEXHOIOTUS TPOBEICHHUS TaKOrO CEMHHApa MOXET OBITh
pa3IM4YHOM, B 3aBUCUMOCTH OT TOI'0, KAKOM METOJ] 3aJI05KEH B €r0 OCHOBY. B paMkax IHCIUITIIMHBI
«broxuMuYeckue METOJIbl HCCIICAOBAaHUS» MPOBOIUTCS CEMHHAP C TOJATOTOBKOM W
3acIyImMBaHueM pedepaToB MO aKTyaJbHBIM MPOOJIEMaM TCOPUHU U MPAKTUKU U MOCICTYIOIINM
uX 00CyXJIeHUEM.

- Konnoxeuymsi — BUJl y4eOHOTO 3aHATHS, TPOBOAMMOIO C IIEIBIO MPOBEPKH U OICHUBAHUS
3HaHWH yuamuxcs. KOJUIOKBHYM MOXET NPOBOAMTHCS B (OpMe WHAMBUAYAILHOW Oeceipl
MperoaaBareliss co CTYJACHTOM WM KaK MacCOBBIM ompoc. B xome rpymmoBoro oOCyXIeHHS
CTY/ICHTBI Y4aTCs BHICKa3bIBATh CBOKO TOUKY 3PEHHSI I10 ONIPEICIICHHOMY BOIIPOCY, 3alIUIIATh CBOE
MHEHUE, TPUMECHSISI 3HAHUS, TIOJYICHHBIC Ha 3aHATHUSX I10 MPEAMETY. B X0/1¢ KOUTOKBHyMa MOTYT
TaKXe MPOBEPSTCS MUCbMEHHbBIE paOOTHI CTYICHTOB.

- Camocmosimenvnas paboma cmyoenmos (cM. 1. 4.4).

- Jlucmanyuonuvie  obpazosamenvhvie  mexHonocuu.  Ilom  TUCTAHIIMOHHBIMU
00pa30BaTEeILHBIMY TEXHOJIOTHSMH TOHUMAIOTCS 00pa30BaTEIIbHBIC TEXHOJIOTHH, PealTU3yeMbIe B
OCHOBHOM C TpUMEHEHHEeM HH()OPMAIMOHHO-TEIeKOMMYHUKAIIMOHHBIX  CeTel  mpu
OTOCPEIOBAaHHOM (HA PACCTOSIHUM) B3aUMOJICHCTBUU OOYYAIONIUXCS H  IEJarOrHYeCKHX
pabotHukoB. Ilpu ocBoeHMM AMCHUIIINHBI «bHOXMMHUYECKHE METOABI HCCIETOBAHHS»
UCTIOJNTBE3YIOTCS CJICTYIOIIHE TEXHOIOTHH:

e KelicoBas TeXHOJOTHS — (opMa JUCTAHIIMOHHOTO OOYYeHHs, OCHOBaHHas Ha
MPEIOCTaBIEHUU O00ydJamuMcs HH(DOPMAIIMOHHBIX 00pa30BaTEeNbHBIX PECYpCOB B BHUJE
CICIUAIM3UPOBAHHBIX HA0OPOB  Y4eOHO-METOJAMYSCKUX KOMIUIEKCOB C HCIOJb30BAHUEM
pa3IMYHBIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

® WHTCPHET-TEXHOJIOTHS — CIOCO0 JMCTAHIIMOHHOHN Tepenayr MHPOPMAIUH, OCHOBAHHBIN
Ha UCIOJIb30BaHUH TJI00ATBHBIX U JIOKAJBHBIX KOMIIBIOTEPHBIX CETEH /Il 00ecIeYeHHs TOCTyIa
oOydaromuxcsi K HHPOPMAIIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U ais  (GopMHUpOBaHUS
COBOKYITHOCTH METOJUYECKHX, OPraHU3allMOHHBIX, TEXHUYCCKUX M MPOTPAMMHBIX CpEICTB
peanu3alui W YyIpaBieHHs YYeOHBIM IPOIIECCOM HE3aBUCUMO OT MecTa HAXOXACHUS €ro
cyobektoB. Mcmons3yercs ObpazoBarenbhbiil mopran UI'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPUAJIBI JISA TEKYIHEI'O KOHTPOJIA U
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MPOMEXYTOYHOM ATTECTAIIUA

Ouenounvie mamepuanvl 011 6X00HO20 KOHMPOIIA

B kauecTBe O1ICHOYHBIX CPEACTB JIJIsi BXOJAHOTO KOHTPOJISI OLIEHKH YPOBHS 3HAHUHM CTYJEHTOB
ucnoins3yercst cobecenoBanue. B mpoiecce coOecenoBaHus OICHUBAETCS YPOBEHb BIaJICHUS
0a30BbIMU 3HAHHUSIMH, YMCHHSIMH, HaBBIKAMU, HEOOXOIUMBIMH [UIsl Hadanma OOydYeHUs II0
JucHUIIiHe «BHoXuMudeckue MeTo bl HCCIEA0BaHUAY, ONPEAEIeTCs CTENEHb BIaIeHNs HOBBIM
MaTepraioM J0 Hayaja ero U3y4eHus.

Ouenounvlie mamepuaivl meKyuieco KOHmpoJa popmupyromcs 6 coomeemcmeuu ¢ JIHA

YHUgepcumema
B pamkax aucuunnuHsl «buoxumHueckne METOIbl HCCIEAOBAHUSA» HCIOJb3YIOTCS
cienyomue GOpMbI TEKYIIEro KOHTPOJIS:

- TECTBI C OTKPBITBIMU M 3aKPBITHIMH BOIIPOCAMU;

- pelLIeHHE 337a4;

- IUCbMEHHBIN U YCTHBIM OMPOCHI 110 OTAEIbHBIM TEMAaM U3 CIMCKA BOIPOCOB K IK3aMEHY;
- y4acTHE B IUCKYCCUU TI0 IPEJIOKEHHOMY K 00CYKAECHUIO IIEPEYHIO BOIIPOCOB;

- HanKcaHue pedepara;

- HIOATOTOBKA COOOIIEHHS U NIPE3EHTALUH 10 TeMe pedepara.

DOH/1 OIICHOYHBIX CPEJICTB BKIOYAET!

- q)OH[[ TECTOBBIX 3aIIaHI/II>'I 10 JUCLUIIIINHE,

- TEMaTUKa U MaTepuabl 3a1aHuil,

- TCMAaTHKa U BOIIPOCHI K KOJUIOKBUYMaM,

- IepeveHb TeM pedepaToB/a0KIaI0B,

- BOIIPOCHI Juist camocTositenbHoro nuzydenus (CPC)

- BOIIPOCHI ¥ OMJIETHI JUIsl SK3aMEHa,

- KPUTEPHUH OLICHKH 3HAHUM CTYJICHTOB.

Ha3nauenue o1leHOUHBIX CPEACTB: BBIABUTH c(hopMupoBaHHOCTh KommnereHuuit 11K-1, I1K-2

u I[1K-3 (cm. . ).

JleMOHCTpallMOHHBIE BADUAHT TeCTA [JISl TEKYlIero KOHTPOJIs N0 TeMe
«bekn, cnocodbI X IKCTPAKIUH U Pa3Ie/ICHUS

1. Kakoii OyhepHoit eMKOCTBIO 10JKEH o0nagath Oydep s skcTpakiuu 6enkos: a) p=0,1-0,2
M, pH 7.0-8.0; 6) n=0,3-0,5 M, pH 3.0-5.0; B) p=0,5-1,0 M, pH 9.0-12.0.

2. Kakue cBoiicTBa MOJIEKYJIbI UCHOIB3YIOTCS NMPH (PPaKIIMOHUPOBAHUU OEIKOB C IMOMOIIBIO
OCAXKIEHMSI OpPraHMYEeCKUMU PAaCTBOPUTEISIMU: a) 3apsal, 0) pasmep, B) paCTBOPUMOCTb, T')
rUApOPOOHOCTD, ) CPOACTBO.

3. Kak MoxHO m30aBUTBCS OT Cyiab(ara aMMOHHS B OCIIKOBOM IIpermapare: a) ¢ MOMOIIBIO
HEeHTpUPYrupoBaHusi, ©0) C TOMOLIbIO JAMAIM3a, B) C IOMOILBIO 3SKCKIIO3MOHHOM
XpomaTorpaduu, r) ¢ TOMOIIbIO HOHOOOMEHHON XpoMaTorpaduu.

4. Kakue cBoiicTBa O€JIKOB JIe)KaT B OCHOBE (PpPaKLIMOHUPOBAHUS OEJIKOB C MOMOIIBI0 METOJA
MOHOOOMEHHOM XxpoMarorpaduu: a) 3apsii, 0) pasmep, B) paCTBOPUMOCTb, T') THAPOPOOHOCTS,
1) CPOJICTBO.

5. Kakue cBoiicTBa 6€JIKOB JIexaT B OCHOBE (paKIIMOHUPOBAHUS OEJIKOB ¢ TOMOIIbI0 adPprHHOI
xpomarorpaduu: a) 3apsia, 0) pazmep, B) pacCTBOPUMOCTS, I') THAPO(HOOHOCTH, /1) CPOJCTBO.

6. Kakme cBoiicTBa O€lKOB JiekaT B OCHOBE (PAKIMOHUPOBAHHS OEIKOB C ITOMOIIBIO
OKCKJIIO3MOHHOW Xpomarorpaduu: a) 3apsa, O) pasMep, B) pacTBOPUMOCTb, T)
ruapodoOHOCTD, 1) CPOACTRBO.

7. TlpaBUnBHO 1M YTBEpXKJIEHHE, YTO NpU (PAKLUOHUPOBAHUH OEITKOB C TIOMOIIBIO
AKCKIIFO3MOHHONW Xpomatorpaduu 0oyiee KpyIHBIE MOJICKYIBI CXOAAT C KOJOHKH ObICcTpee,
gyem OoJsiee MeNKue: a) 1a, 0) HeT.
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Tembl pedepaToB
MeToapl TMarHOCTUPOBAHUS OKUCIUTEIIHOTO CTPECcca B Pa3IMYHbBIX TKAHIX U KIIETKaX.
JIBymMepHBIii 371eKTpodope3 B €ro KIacCH4eckoM MOHUMAHUU U MYJIBTUMEPHBINA MOAXO0/ JIIs
UACHTU(DHUKAIMA MEMOPAHHBIX OEIKOBBIX KOMILIEKCOB.
Meroapl HMACHTU(PHUKALMKE MEMOpPAHHBIX OCIKOBBIX KOMIUIEKCOB (CYMEPKOMILICKCOR)
MUTOXOH/IpHi 1 xjoporuiactoB. Blue Native PAGE (romny0oit HaTuBHBINM 37eKTpodopes B
MOJIMAKPUIIAMUTHOM Telie).
[Tony4yeHne npoOTOIIIACTOB U3 PACTUTEIBHBIX TKAHEH.
OcoOeHHOCTH BBIJCJICHUS, OYUCTKH M aHallM3a MHUTOXOHAPUN U3 (OTOCHHTEIUPYIOLINX
TKaHEH paCTeHUM.
MeTo bl U3y4eHUs CTPYKTYPHOUM OpraHu3aluy JbIXaTeIbHON e MUTOXOHIPUN PacTEHUM.
CriocoObl  OLIEHKM pacIpelesieHUs] TIOTOKOB 3JEKTPOHOB MEXIY LHUTOXPOMHBIM |
aIbTEPHATUBHBIM MYTAMHU JbIXaHUS Y paCTCHUH.
dnyopeclieHTHBIC 30HIbI JJIs H3Y4EHHsI MUTOXOHIPHIA IN Situ.
Pazobmurenun okucnurensHoro pochopunuposanus. Moo opsl.

10. Ponp renermueckux 0a3 manHbpix (EMBL) B pabGorax mo mepeHOCY TE€HOB B BBICIINX

pacTCHUAX.

11. T-AHK-unaynupoBanHble MyTauuud Yy pacTeHuid. XapakTepucTHKa. 3HauyeHue s

q)YHI[aMeHTaHBHLIX H IIPUKIIaJIHBIX HCCHCﬂOBaHHﬁ.

12. TpancreHos BHesiepHBIX TeHOB. COBPEMEHHOE COCTOSIHUE U MTEPCIICKTUBHI.
13. ComaxiioHanbHass ~M3MEHYUMBOCTh B KYJIbTYpe KJIETOK pacTeHuil. Bo3moxHbIe

OMOXHMUYECKHE MEXAHU3MEI. TeOpCTI/I'-IGCKI/IG N MPAKTUYCCKHUEC ACIICKThI ABJICHHA.

14. T'enbl-penopTepsl U HX poJib B paboTax MO TE€HETHUYECKON TpaHCPOpPMAIMU BBICIIUX

pacTeHUM.

Ouenounvie mamepuasvl 01 RPOMENCYMOUHOU ammecmayuu 6 opme IK3amena
®dopma pOMEXKYTOUHOM aTTecTaluu — Ix3amen. Cucrema oleHoK: narudabHas. OC sToro

THUIIA JIOJDKHBI BBISBIISITH CTEIICHb OCBOCHUS TEOPETHUECKUX 3HAHMI KaK 0a3y Juis (OpMHUPOBAHUS
KOMIICTCHIIMA, YMECHHSI WX MPHMEHATh B CHTYAIMSIX, MOJCIHPYIOIIHX TPO(HEeCCHOHATHHYIO
NEeSITeNIbHOCTD, a Takxke copmupoBanHocTh kommeTeHnwit [1K-1, TTK-2, 3asnennsix B m. l11.

oM~ wN

© o~

11.
12.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY
Teoperudeckne OCHOBBI OMOXMMHYECKOTO aHaiM3a. 3alaud OMOXMMHUYECKOTO aHaIH3a.
[TnanupoBaHre OMOXUMHUYECKOTO FKCIIEPUMEHTA.
PacTBOpHI M c1TOCOOBI BEIpaKEHUST KOHIICHTPAIIUH.
pH-351eKTpO ¥ KUCITOPOAHBIN JIEKTPOS.
KonuuecTBeHHBIH OMOXUMHUECKUN aHAIN3.
Llentpudyruposanue. Tunsl nentpudyr. JuddepennmansHoe eHTpudyrupoBasue.
YcioBus BBIACTICHUS MUTOXOHAPHA. KOMITOHEHTBI, HEOOXOMUMBIE JIJIsl IPUTOTOBIICHUS CPENl
JUISl TOMOT'€HU3alluU PACTUTENbHBIX TKaHeH U MHKYOAI[M MUTOXOHAPUI.
CymHOCTh METO/1a pa3/IeNIeHUs] OpraHesul B TPaIMeHTEe TUIOTHOCTH.
OnpezneneHye YUCTOTHI MOTYYEHHOTO MpenapaTta MUTOXOHIpUA. DepMeHThI-MapKephl.
[TapameTpsl, XapaKTepHU3YIOLIHE IbIXaHNUE, U METO/BI X ONPEIACTICHHUS.

. OxucnurensHoe  QochopuiiupoBaHHE MHUTOXOHJIPUH, TMOHATHE O CONPSDKEHHOM U

pa3oOmeHHoM apixaHud. CrocoObl OINpPENeICHHS CTENICHH COMPSDIKEHUS OKHCIUTEIBHOTO
bochopunrpoBaHuss MUTOXOHPUH.

[TonsiTHe 0 METAOOTMIECKUX COCTOSTHUASX MUTOXOHIPHA.

[TapameTpsl AbIXaTeIbHOW aKTUBHOCTH MHUTOXOHIPHIA, OIpeaeseMble MOIsporpadudecKum
METOIOM (CKOpPOCTh  (HOChHOPMITHPYIONIETO IbIXaHHsS, CKOPOCTh HEPOCHOPUIUPYIOIIETO
JIBIXaHUSI, IbIXaTeNbHbIN KOHTPOJb, oTHOHIeHHEe AJ[D:O).
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13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

WMHrubuTopsl OKUCINTENHEHOTO (hOCHOPUIMPOBAHUS MUTOXOHIPUH.

YpoBHU CTPYKTYpPHOU opraHu3anuu 0eiakoB. JleHaTyparus OSJIKOB.

Paspymienne K1eToK u mojydyeHne rpyooro skcTpakta. MeToap! pa3pylieHus KIeTOK.
Mertons! ppakimoHupoBaHus 6e1KoB. MOHUTOPUHI OYMCTKH OelIKa.

OpaknOHUPOBAaHUE OEIIKOB C MOMOIIBIO COJIEH.

@OpaknOHUPOBaHUE OEIIKOB C OMOILBIO XpoMaTorpaduu.

@pakunoHUpOBaHUE OEITKOB C MOMOIIBIO OPIraHUYECKUX PACTBOPUTEIICH.

KonnyectBennsle MeToasl onpezeneHus Oenkos. llormomenue B Y®-nuamnasone, MeTon
Jloypu, MeTO] ¢ OMLIIMHXOHHMHOBOW KUCIOTOM, MeTo1 bpendopa, meron Kbenbnans.

[TpuHMn 31eKTpodopeTHUecKoro aHaau3a OEIKOBbIX CMECEH U €0 BO3MOXKHOCTH.
OnexTpodopes B MOTUAKPUIAMUATHOM T'ejie B HATUBHBIX M JICHATYPUPYIOIIUX YCIOBHSX.
Onektpodopes mo JIrmmm.

Ornpezenenne nepBUUHON CTPYKTYphI 0enkoB. CekBeHnpoBaHue. Macc-CrieKTpoMeTpusi.
JIBymepHBIii 21eKTpodopes.

[Tpuniun 1 Ha3HaYeHHE OJIOTTUHTA, BUJIBI OJIOTTUHTA.

NMMyHOOITOTTHHT (BECTEpH-0JIOTTHHT).

OcHOBHbIE YCIIOBUSI MOJYYEHHMS] W BbIPALMBAaHUS JIOJITOBPEMEHHOM KYJbTYpbl KIIETOK
pacTeHuil.

HckyccTBeHHBIE TMTATENbHBIE CPENBI I KYJIBTUBUPOBAHUS KJIETOK M TKaHEeW pacteHuil. Mx
[JIaBHBIE KOMIIOHEHTBHI.

KamnycHas u cycrieH3MOHHas KyJIbTypbl paCTUTENbHBIX KIeTOK. [Tomyuenue u Guonornyeckas
XapaKTEPUCTHUKA.

Hcrnonbs3oBaHue KyJabTyp KJIETOK PACTEHUN B HAYYHBIX M IPUKIIAJIHBIX LIEIAX.

[Tonyyenue  wm3onupoBaHHbIX  nportoriactoB.  Cdepa  HMCHONB30BaHUS  KYJIBTYPBI
M30JIMPOBAHHBIX IPOTOIUIACTOB. IIpuHIKIT MeTOAA CIIMAHKS U30JIMPOBAHHBIX IIPOTOILIACTOB.
X0341iCTBEHHO-1ICHHBIE TIPU3HAKH, IIPUJABAEMble OCHOBHBIM BHJIAM CEJIbCKOXO035HCTBEHHBIX
pacTeHuil ¢ MOMOIIBIO METOOB I€HETUYECKON TpaHC(HOpMAIIMA PACTEHUHA. Y CTOHYMBOCTD K
repOuImmIam.

ComakiioHaIbHas U3MEHUMBOCTD B KYJIbTYPE KJIETOK U y pacTeHUI-PEreHepaHTOB. 3HAUECHUE
JUIsl HAYKHU U IPAKTHUKH.

Metoapl TeHETHYECKO# TpaHcPopMaluu pacTeHU. ArpobakTepuanbHas TpaHC(POopMaIIHs.
Mertonbl reHetndeckoit Tpancopmanuu pacteHuil. Meron mukpounbekuuit JJHK. Meroa
KOKYJIbTUBHPOBAHUS PaCTUTENIbHBIX IPOTOIJIACTOB €O cpeporiacTamu OakTepuil.
XO0351CTBEHHO-IIEHHBIE IIPU3HAKH, IIPUIABACMbIE OCHOBHBIM BUAM CEIbCKOXO3HCTBEHHBIX
pacTeHnii ¢ NMOMOIIBIO METOJOB T'€HETHYECKOW WHIYKEHEpPUHU. Y CTOWUYMBOCTH K BHpyCaM H
OaKTepHaIbHBIM HH(EKLIUAM.

Metonpl TreHeTHYecKod TpaHchOpMalluu pacTeHUH. OIJEKTpONopalnus pacTUTEIbHBIX
npoToruiactToB. Meron reHerudeckoil Tpanchopmanuu ¢ nomomsio JIHK-HarpykeHHbIX
JIUIIOCOM.

XO0351CTBEHHO-IIEHHBIE IIPU3HAKH, IIPUIABACMbIE OCHOBHBIM BUAM CEIbCKOXO3HCTBEHHBIX
pacTeHNii C TOMOIIBIO METOJOB T€HETHYECKOW WH)KCHEPHUH. YBEJIMUYEHHUE COJECPKAHMUS W
U3MEHEHMs COCTaBa 3alacHbIX OelOB CeMsH. YBEIMYEHHE COJIepXKaHHs He3aMeHHMBbIX
AMUHOKHCIIOT.

Mertonbl reHeTudeckoil TpaHchopmauuu pacteHuil. buoOammucruyeckuit meroxa. I'ennas
MyIKa.

XO035CTBEHHO-LIEHHBIE IIPU3HAKH, IIPUIABACMBIE OCHOBHBIM BUAM CEIbCKOXO03HCTBEHHBIX
pacTeHUN € MOMOIIBID METOJOB N'€HETUYECKOM WHI)KEHEPUHU. Y CTOMYHMBOCTH K HACEKOMBIM-
BpPEIUTEISIM.

Metopl reHeTUYeCKOi TpaHchopMaluu pacteHuil. TpeGoBaHUS K BEKTOPHBIM T€HETUYECKUM
KOHCTPYKLUSM C TOYKHU 3pEHUSI OMOJIOTUYECKOM U 9KOJOTMYECKON O€30MacHOCTH.
T-IHK-unaynupoBannbie myTanun. Koyiekiyus MyTaHTOB apaOUI0TICHCa U €€ PUMEHEHHE B
UCCIIEIOBAaHUSIX 0 (PU3UOJIOTHH PACTCHUH.

27



44, XapakTepuCTHKA SIBICHUS «IIPUPOJHON F€HETUYECKON MHXKEHEpUn». MeTo bl TeHETHYECKOU
Tpanchopmaruu pacteHud. KpuTepuu TreHEeTHYEeCKOro BekTopa. TpeOoBaHMS K BEKTOpam
npsMOii TpanchopManuu.

45, X0341UCTBEHHO-LIEHHbIE IPU3HAKH, TEHbl KOTOPBIX IE€PEHOCAT B OCHOBHBIE BHJIBI
CeNIbCKOXO035HUCTBEHHBIX pacTeHuil. CTaOMIbHOCTh HACIEOBAHUS TPAHCTEHA B IOKOJICHUSX.

46. CaiineHCHHT (3aMOJIKaHHE TPAHCT€HOB) y TPAHCTEHHBIX pacTeHuil. Bo3MoXHbIE MEXaHU3MBI.

47. I'enernueckas TpaHcopmanusi MUTOXOHIpUNH | XJsoporacToB. COBpeMEHHOE COCTOSHHE
paboT 1O KJIIOHUPOBAHHIO F€HOB B MOJyaBTOHOMHBIX OpraHelliax.

Pazpaboruukm:

%)//’ npogeccop O. U. I'pabenbHbIX

————

npodeccop KO. M. KorcTanTHHOB

(nou‘nﬁcs)

[IporpamMma coctasiieHa B coorBeTcTBUU ¢ TpedboBanuamMu ®I'OC BO no HampasieHuo

noarotoBku 06.03.01 «buonorusy, npoduiis «buomorusiy».
paMMa paccMOTpeHa Ha 3acefaHud Kadeapbl OMOXHMHHM, MOJIEKYJAPHOW OMOJNOrUH M

rokost No  +  3aB. kaeznpoi

wa 1!/’?r)('_/7t/\l_\/d HE MOoddcem ObIMb (-‘U('/]/’H[/,'(,UM'IILI HU 6 KdKkou (/)()/)_UL' 0es

IbHO20 NUCOMEHH020 PA3PCULCHUS KADeOPbl-pa3padomuukd npo2pammbl.
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