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l. Hean 1 32124y TUCHUTTHHBI.

Hean: ¢opmupoBanue mpectaBieHH 00 OCOOEHHOCTAX METa0ONIM3Ma PACTEHHH Kak
aBTOTPO(HBIX OPTraHU3MOB, CHOCOOHBIX K (OTOCHHTE3y W 0O0Jamarommx CcBoeoOpa3HOM
OMOXMMHEH IEPBUYHOTO U BTOPUYHOTO OOMEHa, IPUMEHEHHE NOJTYYCHHbBIX 3HAHUI U HABBIKOB B
peneHnH mpopeCCUOHATBHBIX 3a/ad.

3agaun:

- U3y4eHHe OCOOEHHOCTH CTPYKTYpbl W (PYHKUIMI pacCTUTENBHBIX KIETOK; Ipolecca

dboTocuHTE3A;

- ¢opMUpOBaHUE MPEACTABICHUI 00 OCOOCHHOCTSIX OEIKOBOTO W JIMMTUAHOTO OOMEHA Y
pacTeHui; MEXaHU3MaxX PEryysaui GOTOCHHTE3a B CUCTEME IIEIOT0 PACTECHUS; a30THOM OOMEHE

pacTeHui;

- IHOJIYYCHHUC Hpe,Z[CTaBHeHI/Iﬁ 0 HpOCTpaHCTBCHHOﬁ OpraHu3anuu 1 JIOKaJIN3allhu CUHTC3a
N HAKOIINICHUA BTOPHUYHBIX MeTab0JIUTOB B pacTCHUH, CICHUAIU3UPOBAHHBIX CTPYKTYpax
HAKOIINICHUA BTOPUYHBIX MeTa6OHI/ITOB, (1)YHKI_[I/ISIX BTOPHUYHBIX METa0O0IUTOB.

2.1. VYuebuas gucinmninuda bl1.B.7

MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO
«buoxumusi pacTeHui»

OTHOCUTCA K 4YacCTH,

dbopMupyemoii yauacTHuKamMu 00pa30BaTeNbHBIX OTHOIICHUN

2.2. Il w3ydeHHs] JAHHOW Y4eOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHS H
HaBBIKH, (hOpMUPYEMbIE TPEIIIECTBYIOMIMME AucuuIInHamMu: «Opranuueckas xuMusy», «Hayku
0 OHOJIOTHYECKOM MHOTrooOpazum», «buoxumus», «DPuznonorus pacTeHwin», «[ eHeTHkay,
«MomnexynsipHasi OMOJIOTUS.

2.3. TlepeveHb MOCHCIYIONMX YUCOHBIX AWCIMILINH, JJII KOTOPBIX HEOOXOIUMBI 3HAHHS,
YMEHHsI U HaBBIKU, (popMHUpyeMble JaHHOW y4eOHOW AUCHUIUIMHON: «BHOXMMHYECKHe OCHOBBI
cTpecc-puznonorun», «buorexHonaoruss pacteHuit», «OCHOBHbIE META0OIUYECKHE MYTH U UX
perynanus», «brnoxumus u GU3NOIOTHS BTOPUIHOTO MeTa00IM3May, BeinmoiHeHnue BKP.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA INCHUTIJIMHBI

[Ipouiecc ocBOeHMS NUCHUUIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIETEHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO no nanHomy HampasieHuto noxarorosku 06.03.01
«buonorusy», npodune «buoxumusy»:

I1K-1: Cnoco0OeH mpUMEHATh Ha MPAKTUKE TEOPETUYECKHE OCHOBBI M 0a30Bble METOJIbI
OMOJOTrNYECKOH XMMHH, T€HETUKH, MOJIEKYJISIpHON Ouonoruu, Gu3HOIOrMM U OUOTEXHOJIOTUH

pacTeHui.

ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIEeTeHIIUMH

Komnerennus Nuaukaropsl PesyabTarsl 00yueHust
KOMIIeTeH I
T1K-1 WK k1.1 3HaTh: - MPHUHLOUIBI KIETOYHOH OpraHU3aIrun
Cnoco0eH npuMEHATh Ha | 3HaeT TEOpETUYECKHE | PACTHTEIBHBIX 00HEKTOB;
v - HOXHUMHNYCCKHU HOBbBI U M KYJISAPHBI
NPaKTHKe TEOPETHYECKHE | ocHoBHI  GHonorHueckoii | - °M° CCKHC  OCHO OICKYIIDHBIC
OCHOBBI " 6330BBI€ S — T — MeX&HgSMI)I KHU3HCACATCIBPHOCTH paCTeHI/I\{/I,
. ’ | - u OPUHIMOBL  B3aUMOJACHCTBUS
METOABl  OMOJOrMYECKOU o ODIHHE PHHL aumMozenc
MOJIEKYJISIPHON OHOJIOTHH, Ppa3IUYHbBIX MeTaboINYECKUX ImyTeun B
XMMHH, TCHCTHKH, o pacTUTENBHOM OpraHU3Me
. MOTEXHOJIOTUH u .
MOJICKYJISIPHOM OHOJIOTHH, OTEXHOTIO v )
. METh: - MNPUMEHATh 3HAHHA 00 OCHOBHBIX
dusnoNOrNN u | usnonorun  pacreHuid,
5 OPUHIMIAX — peryranuu  Merabommsma Uit
GMOTEXHOIIOTHH PacTeHHii. | 0a30BBIX MCTOMNOB | oGpsacHeHns (DU3MONOrMYECKMX MPOLECCOB M
UCCIIEIOBAHM. 00BSICHEHHS SKCIIEPUMEHTAIIbHBIX PE3YJIbTATOB.

BJ'IaI[CTLZ HaBBIKaMH OOJIBIIIOrO

00beMa HHOOPMAITHHL.

OCBOCHUA




HJIK ik 1.2

YMmeer IIPUMEHSATD
OMOXHUMHYECKHUE u
MOJICKYJISIPHO-
OMOJOrHYeCcKue  METOJbI
HCCIIeIOBaHUM JUIS
H3y4YeHUsT OMOJIOTHYECKHUX
00BEKTOB.

3HATh: OCHOBHEIC METOAbI OHMOXUMUN paCTCHHﬁ,

HEOOXO0IUMBIC JUTS H3yYCHUS
KU3HEACITCILHOCTH PACTCHUH.

YMeTh: - TPUMEHATh OCHOBHBIE METOJIBI
aHaliM3a W OICHKU COCTOSIHUSI JKUBBIX CHUCTEM
(pactenus).

Bnagers: - HaBbIKamMu To100pa HEOOXOIMMBIX
OMOXMMHYECKUX u MOJICKYJISIPHO-
OMOJIOTUYECKUX  METOJIOB  JIJIsl  pEUICHUs

HCCIIeI0BATENbCKUX 3aa4 U pobieM B obnactu
OMOXUMHH PACTCHUH.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM JTUHCHHMILIMHBI COCTABJIAECT 3 3a4eTHBIX equHNIBI, 108 yacos, B Tom unciie 0,14 3a4yeTHasi eIMHUIA, 5 YacOB HA 3a4eT.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O o6yquI/15{ 1 JUCTaHIIMOHHBIX O6paSOBaTeJ'IBHBIX TEXHOJIOTHH 22 9acoB.

®dopma NPOMEKYTOUYHOM aTTeCTALMHU . 3a4ET.

4.1 Couepmanne AUCHUIIJIMHBI, CTPYKTYPHUPOBaAHHO€ II0 TeéMaM, ¢ YKa3aHueM BH/I0B y‘leﬁHbIX 3aHATHH M OTBEJEHHOI0 HA HHX
KOJIN4YeCTBA aKAACMHUYCCKUX YaCO0B

Ne Paznes nucumiInHbI/ TEMA = Buner yaeOHOI paboThI, ®opMa TeKylIero
n/H $ | BKIIOYas CAMOCTOSITCIBHYIO paboTy 00yJaromuxcs , | KOHTPOJIA
= E MPAKTUIECKYIO TTOJITOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o Z NPOMEKYTOYHOMI
5 g KoHnrtakTHas paboTa npernogaBaress ¢ =
= o 2 arrecTauuu
= 00yJaromuMucs =
@ i ) (mo cemecTpam)
= s & =
Q = x
ol & = e S M
5 Z ; ; Jlekuusi | Cemunap/ KoncyabTanus 5 8
g = == MpakTuyeckoe, g s
qza 3 30 ‘éf JabdopaTopHoe § o
®
O~ = = 3aHsATHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Pazgen 1. OCOOGEHHOCTH CTPYKTYPHI U KITUH
A PYKTYPEL M QYHKIL 5 4 - 2 - 2 TectupoBanue
pactuTenbHbIX KieToK. Tema 1. IIporomacrt.

2 Paznen 1. OcobeHHOCTH CTPYKTYpBI U QYHKLUI TectupoBanue
pacTHTENbHBIX KiIeToK. Tema 2. Kiterounas 51| 6,5 2 2 0,5 2 KosokBuym
CTCHKA.

3 Paznen 2.  CrpykTypHO-(QyHKIHOHaIbHAs Komnoksrym
OpraHu3alus dboTocuHTE3A. Tema | 5 | 45 - 2 0,5 2
1.ITurmeHTHBIE CUCTEMBI (POTOCHHTE3A.

4 | Paznen 2. CTpyKTYpHO-(QYHKIIMOHATbHAS Komnoksuym
opraam3anus gorocunreza. Tema 2. Tpancmopt | 5 | 9,5 2 3 0,5 4 Tecrnposanue
AJIEKTPOHOB B Tpoiiecce GOTOCHHTE3A. KCP




5 Paznen 2. CtpykTypHO-QyHKIIMOHANIbHAS KomnokBuym
opranm3anus gorocurresza. Tema 3. 6,5 0,5 Tecruposanne
dorodochopunrpoBanue. KCP
Paznen 2. C 0-(byHKIIMOHAJIbHA

6 ael TPYKTYPHO-(QYHKIMOHATbHAS T
opranuzanus ¢potocunresza. Tema 4.I1porecco 10 1

TectupoBanue
ACCUMMWJIALINY YTIiepoia Ipu GOTOCHHTESE.

7 Paznen 3. JIpixanue pacrenuii. Tema 1.

Komnoksuym
Pacmiennienue cyocTpaToB Ji1si OMOJIOTHYECKOTO 6,5 0,5

TectupoBanue
OKHCJICHUS.

8 Pa3nen 3. Jlpixanue pacrenuit. Tema 2. 85 05 Komnoksuym.
OxucnurensHoe pochopunupoBanue ' ’ TectupoBanue

9. | Paznen 4. A3otHblif 0OMeH pactenuid. Tema 1. 4 i Komnoksuym.
ITocTymieHue a30Ta B pacTEHUs. KCP

10. | Pazgen 4. AzoTHbiit 0OMeH pacteHuil. Tema 2. TectupoBanue

7,5 0,5

ACCUMUJIALINS HUTPATOB. KCP

11. | Pazgen 4. A3otHblil 0OMeH pacteHuil. Tema 3. 45 05 KomnokBuym.
CumOuoTHYECKas a30T(HUKCAITHSL. ' ’ TectupoBanue.

. | P 5. Metab T

12 azzen eTabonusm cepsl U pocdopa. Tema TecTnposanue.
1. Accummsiniust cynibara u CHHTE3 6,5 0,5 KCP
CEpOCOJEPIKAIINX BEIIECTB.

13. | Pazgen 5. Metabonusm ce ocgopa. Tema

3 aen Tabonm3M ceprl U pochop M 45 0.5 KCP

2. Metabomusm docdopa.
14. | Pazgen 6. OcoO0eHHOCTH JIMIHUIHOTO OOMEHA B
: I 45 0,5 TectupoBanue
pactenusax. Tema 1. 'muneponunuasl.
15. | Pa3zgen 6. OcoOeHHOCTH JIUIIMIHOIO OOMEHA B KomnoxBuym.
6,5 0,5
pacteHusx. Tema 2. OKCUIMIMHBI. KCP.
16. | Pazgen 7. Bropuunsie metabonutsl. Tema 1.
Komnoksuym.
OO1u11e mpeacTaBIeHNs O BTOPUYHOM 6 - KCP
MeTaboJIn3Me PACTCHHIA.
17. TectupoBanue.
Paznen 7. Bropuunsie metabonuthl. Tema 2. P
5 1 KomnokBuym.

OcHOBHBIE TPYIITBI BTOPUYHBIX METaO0IUTOB.

KCP.




4.2 T1naH BHeayIUTOPHOI CAMOCTOSITEIbHOI PaG0Thl 00YYAaIOLIUXCS N0 THCIHUIIJIMHE

Cemectp

HazBanwue pasznena, TeMbl

CamocTosTepHas pa60Ta 06yqalom1/1xca

Bug camocTosTensHOR paboThI

Cpoku
BBITIOJTHEHHS

TpynoeMKocThb
(uac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOIUYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Pasgen 1. Ocobennoctu
CTPYKTYPBI U yHKITHIA
PaCTUTEIbHBIX KIIETOK.
Tema 1. IIporomiacrt.

CamocTosTeNIbHOE HU3YYCHHE TEOPETUYSCKOro Marepuaia IIo
CTPYKTYpPE PaCTUTEIBHON KIETKH M (DYHKIHUSAM €€ OTHEIbHBIX
KOMITAPTMEHTOB.

TectupoBanue

Xenar
buoxumus
pacTeHU. -
M.:BMHOM.
JlabopaTopus
3Hanui, 2011.
c. (4 7x3.)
YeHos 10.C.
BBenenue B
KIJICTOYHYIO
OHOJIOTHIO

- 471

Paznen 1. Ocobennoctu
CTPYKTYPHI U (QYHKITHI
PaCTUTEIBHBIX KIIETOK.
Tema 2. Knerounas
CTEHKA.

IToaroToBka K NpPaKTUYECKOMY 3aHSATHUIO C HCIOJIb30BAHHEM
KOHCIEKTa JIEKLIUY U PEKOMEHIyEMOM JIUTepaTyphl.
CamocTosITeIbHOE HM3YYEHHE TEOPEeTHYECKOro Marepuaia Io
CTPOCHUIO OTACJIbHBIX KOMIIOHCHTOB KJICTOYHOM CTCHKU,
OTJIMYUAM NEPBUYHOW M BTOPUYHOM KIETOYHBIX CTEHOK Y
pacTeHuil.

TectupoBanue,
KOJUJTOKBUYM,
YCTHBIA OIPOC

Xenar I'.-B.
buoxumus
pacTeHui. -
M.:BMHOM.
JlabopaTopus
3HaHu#, 2011.
c. (4 7Kx3.)
Yennos 10.C.
BBenenue B
KIICTOYHYIO
OHOJIOTHIO

- 471




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOIYECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpPEeICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroroBka K NPaKTHYECKOMY 3aHSATHIO C HCIIOJIb30BAHHEM KommokBuym. |[Xenar I'.-B.
KOHCIIEKTA JIEKIMH M PEKOMEHIyeMoil jiuteparypbl. Pazbop MUCHMEHHBIN | PHOXHMHS
Pasnen 2. CtpykrypHO- BompocoB:  «Xmopodmmwi,  cTpoeHne  u  (QyHKIUNY, ompoc. pacTeHHi. -
yHKIHOHATbHAS «KapoTHHOM/IBI KaK JOMOIHUTEIbHbIE TUTMEHTHI (DOTOCHHTE3a» M.:BMHOM.
5 OpraHm3anus «DUKOOUIUIIPOTEHHBl KaK OCHOBA AHTEHHBIX KOMIUICKCOB Y 3 5 211{360P?T;I(3)111’; a1
o aHUUu .-
dorocunresa. Tema 1. BOZOPOCICHY. .. (4 31<;)
[TurMeHTHBIE CUCTEMBI Yenmos 10.C.
¢dboTocuHTE3A. BaeneHue B
KIJIETOYHYIO
OHOJIOTHIO
p ) C IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOIb30BaHHEM Pemenne  |[Xenar I'.-B.
asnei 2. LTPYKTYpHO KOHCIIEKTa JIGKIIMM M PEeKOMEHIyeMoil nureparypsl. Pazbop y4EeOHBIX broxumus
dynKumOHaNbHAS BompocoB:  «CTPYyKTypHO-QYHKIMOHATbHAS  OPTaHM3AIHsA pOGIEMHBIX  |[PACTCHHL. -
5 |OPraHu3aluA 3JIEKTPOH-TPAHCIOPTHOH  1emd  (OTOCHHTE3a y  BBICHIHX 4 4 3anau, M.:BUHOM.
(1)OTOCI/IHT€33.. Tema 2. paCTeHHﬁ». IHUCEMEHHEEI .Ha60paTOpI/IiI
TpaHCIOPT >JEKTPOHOB B ompoc suanuit, 2011. - 471
b
npouecce (OTOCUHTE3A. TecTHpOBAHHE . (4 9x3.)
[ToaroToBKa K MPAKTHYECKOMY 3aHATHIO C HCIIOJIb30BAHHEM OtBerhl HA | XenaT I'.-B.
KOHCIIEKTa JICKIIMH W PEKOMEHIyeMOH JHTepaTyphl. Pa300 broxumust
Pazgen 2. CtpykrypHO- » P Ay PATYP p KOHTPOJIEHBIC .
BonpocoB: «CtpoeHne u QyHkimonupoBanue ATD-cuHTa3bl Yy BOIIPOCHI, pacTeHuM. -
bynKumoHANbHAS pactenuit», «Perynsuus cuaresa AT® B XI0pomiacTaxy. pemenue  [M-PUHOM.
5 |opranusamus 5 2 Jla6opatopus
yUeOHBIX H N
¢dotocunTtesa. Tema 3. 3HaHmH, 2011. - 471
MPOOIIEMHBIX 4
®oropochopuupoBaHue. N ¢. (49xK3.)
b

Kosnoksuym




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
0 METOTNIECKOe
Cemectp| HaszBanwme pasmena, TEMBI N Cpokn  |TpymoeMKOCTh HEHOHHOE obecrieueHne
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
Paznen 2. CtpykrypHO- IlogroroBka K NpakTHYECKOMY 3aHSATHIO C HCIIOJIb30BAHUEM TECTHpOBaHHE, |XENAT I'.-B.
(GyHKIMOHANbHAS KOHCIICKTa JICKIMH M PEKOMEHIYeMON nuTepaTyphl. Pa3bop pelenue EHOXI/IMI/VM
opraHuzanus BonpocoB «llyTu accumuianuu yriepoaa B pacteHusx» «CAM- YUEOHBIX U pacTCHUH. -
5 dortocunTesa. Tema 4. MeTaboau3m», «DOToABIXaHUEY. 6 4 MpOONIEMHBIX %a%EHaIl{TOI\I//II;I
[Iponeccr! accumunsauuu sajad, 3Ha§£ﬁ’ 31())11. - 471
yrieposa npu e
doTocuHTese. Ompoc
IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOJIb30BAHHEM Pemenne  (Xenar I'.-B.
Paznen 3. Jlprxanue KOHCIIEKTa JIeKIIMH M PEKOMEHIyeMoi murteparypbl. Pazbop yueOHbIX u  |BroXHMHs
paCTerH‘/i_ Tema 1. BONpOCOB «THIMBI YIJIEBOJOB y pacTeHui 3amacHble (HOPMBI Hp06HCMHLIX pacTeHH. -
5  |Pacmerienue cyGerparos |YI1eBonoB. [iponns kpaxvanay. «[imkomms. [mokoreorenes. 7 4 3anad, M.:BUHOM.
U1 GHOTOTMYECKOr0 Luxn Kpe6cea. IlenrozodocdaTHblil myTh». HCEMEHHEI Ha60pf‘T0pH’1
3HaHul, 2011. - 471
OKHCIICHHUS. ompoc, c. (4K3.)
TECTHPOBaHHE
[logroroBka K MPaKTHIECKOMY 3aHSATHIO C HCIIONB30BAHHEM [Mucemennsrit | Xenar I'.-B.
KOHCIIEKTa JIeKIIMH M PEKOMEHIyeMoil mureparypbl. Pazbop onpoc, broxumus
Paznen 3“- Hpixanue BOMpocoB  «@DOpMUpOBaHUE TpaJUCHTAa HA OHOIOTHYECKUX JUCKYCCHS, PacTeHHH. -
5 [PAcTCHHH. Tema 2. MeMOpaHax» «XUMHYECKUE OHOIOrMIECKHE Pa3oOIIHTENN». 8 4 Tectuposanue, |M-PHHOM.
OxucnuTeIbHOES pelerye 3a7au. Haﬁop?TOpHH
dbochopunmpoBanme suanmid, 2011. - 471

c. (4 7x3.)




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpENCTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOJIb30BaHHEM IMuceMeHHBII Xennr I'.-B.
KOHCIIEKTa JIEKIMM M PEKOMEHIyeMol nurepaTypel. Pa30op OMpoC, peleHre buoxumus
BorpocoB  «@DopMBI  HAaxXOXAEHWS a30Ta B  MPUPOIE» YUEOHBIX U pacTeHui. -
«JloctynHble (QopMBI a30Ta IS pacTeHumii». «llormomenue IPOGIIEMHBIX M.:BUHOM.
a30Ta KOPHSAMU. sazaq JlaGoparopus
i 3HaHmi, 2011. - 471
KOJUJIOKBUYM. c. (4 5x3.)
Pasnen 4. A30THBI 0OMEH MouexynspHo-
1 TCHCTUYCCKHC U
5 |pacrenuii. 1. [Toctymnenue 9 2
OMOXMMHUYECKHE
a30Ta B PACTEHUSL. METOZEI B
COBPEMEHHOMN
OUOJIOTUH PACTeHHUI
[DnexTpoHHBIi
pecypc]. - M:
BUHOM.
JlaGopaTopus
3HaHuK, 2012.
IloaroroBka K NPakTUYECKOMY 3aHATHIO C HCIIOJIB30BaHHEM TECTHUpPOBaHHE, Xenar I'.-B.
KOHCIIEKTa JIEKIIMH WM PEKOMEHIyeMOH muTepaTypsl. Pazbop pelieHune Broxumust
Pasnen 4. AzorHblil 00MeH |BonpocoB  «IlyTw  mOCTyIuleHMs HUTpara B PACTEHHA», Y4eOHBIX U pacTeHui. -
5  |pacrennmii. Tema 2. «BoCcTaHOBIIEHHE HUTPATOB B PA3HBIX YACTAX PACTEHHI». 9 4 IPOGIIEMHBIX M.:BUHOM.
AcCUMWIIALIMSI HUTPATOB 3a1a4 /labopatopus
1 p : > |3manwmii, 2011. - 471
MUCbMEHHBIN .
onpoc
IloaroroBka K NPakTUYECKOMY 3aHSATHIO C HCIOJIB30BAHHUEM YcTHBIN onpoc ¢ Xenar I'.-B.
Pasnen 4. A30THBINM 0OMeH |[KOHCIIEKTa JIEKIMHA M PEKOMEHIyeMol Jmreparypsl. Pasbop JIMCKyCCUEN Buoxumus
pactenmuit. Tema 3 BOIIPOCOB «MuKpoopraHu3MbI a30T(HUKCATOPHI: TECTUPOBAHHUE, pacTeHwii. -
S CUMOHOTHYCCKAS CBOGOIHOKUBYIIIME ¥ CUMOMOTHYECKHUEY, «Perynsims mporecca 10 2 pewenue sagau.| M-BPUHOM.
a30T(UKCANNT Y PACTCHUI. JlaGoparopust
a30TQUKCAIHS. suanmii, 2011. - 471

C.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOJINYECKOE
OrieHOYHOE
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOJIb30BaHHEM TECTHUPOBaHHE, Xennr I'.-B.
Pasgen 5. Merabonusm KOHCIICKTa JICKIMH M PEKOMEHIYeMON nuTepaTyphl. Pa3bop pelenue buoxumus
cepsl 1 ocdopa. Tema 1. [Bonpocos: «Tumbl cepocofiepKaliix COeIMHEHMH Y pacTeHUi U Y4eOHBIX I pacTeHuii. -
5 |Accumunsrms cynbgara u [HX QYHKIIN», «PeryIsmus CHHTE3a ICTCHHAY. 11 2 MPOOIEMHBIX %%BHHOM'
abopaTopus
CHHTE3 CEPOCOACPKAIIUX 3a7a4 .
pocoaeprkarl Aad, . |3Hanwmit, 2011. - 471
BEILIECTB. MMUCHbMEHHBIN c
o1Ipoc,
IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOIb30BAHHEM Perenne Xennr I'.-B.
KOHCIIEKTa JIGKIIMM M PEKOMEHIyeMoil nureparypsl. Pazbop y4EeOHBIX buoxumus
Pasnen 5. Merabonusm D ACTEHMIL. -
BompocoB «DopMel HaxoxaeHUS (pochopa B MPUPOIE U MYTH IPOGIEMHBIX p
5 CEphI U q)OC(i)Opa. Tema 2. €ro MOCTYIUICHUS B PACTCHHUS. 11 2 3aj1ad, M.:BMUHOM.
JlaGoparopus
Metabomusm pocdopa. TECTUPOBAHUE >oparop
3HaHul, 2011. - 471
C.
IToAroToBKa K MPAKTHYECKOMY 3aHSATHIO C HCIIOJIb30BAHHUEM TECTHPOBAHHE, Xenar I'.-B.
KOHCIIEKTa JEKUMH KU PEKOMEHAYEMOM JuTeparypbl. Pa30o LICHA buoxumus
Pasnen 6. OcobeHHOCTH p Y paryp p peLICHHC .
5 BOMpocoB «CTPYKTypa ¥ ()YHKIIUHU TIIAIIEPOITHITHIOBY. y4eOHBIX 1 pacTeHuil. -
JIMIIMAHOrO OOMEHa B .
5 12 2 POOIEMHBIX M.:BUHOM.
pacrenusix. Tema 1. JlaGopaTopust
3ajad, .
I'muueponunuasl. . |3Hanwmii, 2011. - 471
MHChbMEHHBIN

onpoc

C.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
Ouetoutoe METOANYECKOE
Cemectp| HaszBanwme pasmena, TEMBI N Cpokn  |TpymoeMKOCTh obecrieueHne
Bug camocTosiTensHOM paboTh CpENCTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHSATHIO C HCIOJIB30BAHHEM Xennr I'.-B.
KOHCIIEKTa JIEKIMM M pEeKOMEeHIyeMo# mureparypbl. Pazbop Buroxumus
BonpocoB  «IlyTM CcHHTe3a  OKCHWJIMIMHOBY», «3HadyeHUE pacTeHwuii. -
OKCHUJIUITHHOB ISl PACTEHUID». M.:BUHOM.
INoaroroBka MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIPOCHI. Jlaboparopust
PCUICHHUE  |3Hanmii, 2011. - 471
YUeOHBIX U |C- (4 9K3.)
Pazgen 6. Ocobennoctu MPOGIEMHBIX MoJleKyIpHO-
JUTHIHOTO OOMEHA B TeHETHYECKHE U
5 13 2 3a1a4,
pacrenusix. Tema 2. . |Oouoxnmuueckue
[MUCHbMEHHBIN
OKCUIMIIKHBL. cbMe METO/IBI B
OIIpoC, COBPEMEHHOM
I[I/ICK}’CCI/I ST OHOJIOTUHU paCTeHI/Iﬁ
[DnekTponHsbIit
pecypc]. - M:
BMHOM.
Jlabopatopus
3HaHuH, 2012.
IToaroToBka K NpPaKTUUYECKOMY 3aHSATHIO C HCIOJIb30BAHHEM pelienue Xenar I'.-B.
Paznen 7. BTOPMYHBIC|oyenexra ek u pexomerayemoii mutepatypsr. PasGop yue6HBIX 1 Broxumust
merabonutel.  Tema 1. BompocoB « CyImecTByrOmuUe KIAaCCU(PUKANNNA BTOPUIHBIX IPOGIIEMHBIX pacTeHui. -
OOmre mpeacTaBleHUs O|MeTaboNMUTOB Yy  pacTeHmii»,  «ODyHKIUM  BTOPHYHBIX M.:BUHOM.
S 14 2 3ajat, JTa6opatopust
BTOPUYHOM MeTabO0IM3Me | METab0IUTOBY. . 00paTop
N NMUCbMEHHBIN |3Hanuii, 2011. - 471
pacrenuu.
orpoc, c.
JUCKYyCCHS
IToaroToBka K MPaKTHYECKOMY 3aHSATHIO C HCIOJIb30BAHHEM Xemnar I'.-B.
Pasznen 7. Bropuunsie KOHCIIGKTa JICKIMM M PEKOMEHIyeMOH juTepaTypsl. Pazbop TECTUPOBAHUE, Buoxumus
MeTaboauTeLl. Tema 2. BOIPOCOB «MUHOpPHBIE TPYIIBl BTOPHYHBIX META0ONUTOB. X MUCbMEHHBIHI pacTeHHii. -
> OCHOBHBIE TPYIIIBI (yHKIK y pacTeHuity. 15 2 orpoc M.:BIHOM.
pyn poc, JlabopaTopus
BTOPUYHBIX META0OIHUTOB. KoI0KBUYM |3nanuit, 2011. - 471

C.

OO6muii 00beM CaMOCTOSITENHFHON pabOThI IO AUCIUILIMHE (dac) — 44




Cemectp

HazBanwue paznena, TeMbl

CamocrosTenpHast padoTa 00yJyaromumxcs

Cpoku

Bug camocTosiTensHOM paboTh
BBITIOJTHCHUS

TpynoeMKocThb
(uac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOIUYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

N3 Hux o0beM CaMOCTOATENBHOW pPaOOTHI

C HCIIO0JB30BAHMEM JJIEKTPOHHOI'O Oﬁy‘leHHﬂ H

AUCTAHIIHOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHIi 22 (4ac)




4.3 Copep:xaHnue y4eGHOro MaTepuaJia
Pa3zgea 1. OcoOeHHOCTH CTPYKTYPHI U QYHKIUI PACTHTEIbHBIX KJIETOK

Tema 1. Iporomaact. Lurtomnasma. Opranenibsl pacCTUTENIBHON KIETKH: HeMEeMOpaHHbIE,
oJHOMeMOpaHHble, JBymMeMOpaHHble. CTpoeHue IU1a3Matudyeckoil memOpanbl. Cucrema
BHYTPEHHUX MeMOpaH: SHIOIJIa3MaTHYECKU peTUKyayM M ammapar [ompmxu. I[lmactumsr:
X0poImnacTsl, XpOMOIUIACTBI, JIEMKOIUIACTBI, MpOIUIACTUABL. MuTtoxoHapuu. Bakyous.
[lepokcucomsl. LluTockener. 3anacHble BELIECTBA PACTUTEIBLHOMN KIIETKH.

Tema 2. KiierouHasi creHka. MakpOMOJICKYJISIPHbIE KOMIIOHEHTBHI KJIETOYHOW CTEHKH.
Crou knetoynoit ctenku. [lopbl U nepBuyHbIe MOpoBbIe NoJs. OOpa3zoBaHKEe U POCT KIETOYHOH
cTteHkH. MexkieTHuku. [lnasmonecmsl.

Pa3nes 2.CTpykTypHO-QpyHKINOHAIbHAS OpraHu3anus GoTocuHTe3a.

Tema 1. IlurmenTHble cucTeMbl (oTocuHTe3a. XJIOPOPWILT - OCHOBHOW ITMTMEHT
¢dotocunTe3a. Bos3OyxkneHHbie coctosHUs xjopodmmia. CunTe3 xiopodwia. AHTESHHBIC
KOMIUIEKCHI: cTpoeHue u pynkuuu. Kaporunounsl u GUKOOUIHUHEIL.

Tema 2. Tpancnoprt 3j71eKTpoHOB B mpouecce ¢orocunrTe3sa. MoaynbpHas opraHu3aius
(OTOCHHTETHUYECKOTO amnmnapara. PeaklnnoOHHBIE HEHTPbl MYPIYPHBIX M 3€JCHBIX OaKTepUil.
D dexr Dmepcona. Z-cxema. CocraB porocuctemsl | u I1. Okucnenne Boasl. L{uroxpom-b6/f-
komiuiekc. BoccranoBnenne HAJI® B dorocucreme I. Hermukmuueckuit, IUKIMYECKUA U
TICEBIOIUKINYECKHI  TPAHCIIOPT AJIEKTPOHOB. PerynsatopHbie MeXaHHU3MBI TpPaHCIOpPTa
AJIEKTPOHOB B Ipoiiecce GOTOCUHTE3A.

Tema 3. ®otodochopunupoBanue. [IpoToH-ABIKYIIas CHia KaK POMEXyTouHast hopma
3amacaHusi SHepruM B mporecce cunre3a AT®D. [lelictBue pazoOmuTencii. XeMHUOCMOTHYECKas
runore3a Murtuenna. Crpoenue AT®-cuHTazHoro komiuiekca. Mexanusm cunresa AT B
npouecce GoTOCHHTE3A.

Tema 4. Ilpomeccbl accumMuiasinuu yriepoaa mnpu ¢orocunrede. Llukn Kanbpuna.
Crtpoenue u ¢QyHkunoHnupoBanue pudynozodudocdarkapbokcunassl (Pyducko). C3 u C4-
pacrenus. Mexanusm kouunentpupoBanuss CO2 y C4-pacrenuii. Merabonmu3m 10 THITY
TOJICTSHKOBBIX. OKCHUTeHa3Has aKTUBHOCTh PyOucko - uctounuk ocdornukonara. Perenepanus
pubyno3o-1,5-6udochara wuz 2-pocdornukonara B mporecce QoroasixaHus. buocuHTe3
Kpaxmala U caxaposbl.

Pa3nea 3. /Ipixanue pacTeHuii.

Tema 1. Pacmennienue cy0ocTpaToB i OHOJTOTHYECKOro OKHCJeHUsl. OKucieHUE
IIIOKO3Bl. [ TMKONN3, TioKOHeoreHes3 u neHro3odocdarupiii myth. LUK TUMOHHON KHUCIIOTHI,
ero perymsauus. [ nnokcunatHeii nuki. Karaboausm skupHbIX KUCIoT. Paciienienue, akTupaus
U TPaHCIOPT kUPOB. OKHUCIEHUE JKUPHBIX KUCIIOT.

Tema 2. OxucaureabHoe ¢dochopunuposanue. Peakuum nepeHoca 3JIEKTPOHOB B
MUTOXOHJpHUSAX. KoOMIUIEKChI ~MHUTOXOHApPUANbHOW  jAbIxarenbHOW 1menu. OcoOeHHocTH
pacTUTENBHBIX MUTOXOHJAPHM: anbTepHaTHUBHas oOKcujaaza U anbTepHaTtuBHble HAJI(D)H-
neruaporenassl. Cunrez AT®. Perynsius okucaIuTenbHOro GocGopuInpoBaHHusl.

Pa3nen 4. A30THBIN 00MEH pacTeHMI.

Tema 1. Iloctymienue a3ora B pacreHusi. VICTOUHMKM a30Ta Uil pPacTEHHM.
Tpancnopreps! pa3Hbix Gopm azora.

Tema 2. Accumuasiuusi HUTPaToB. DepMeHTH BOCCTAaHOBIECHHS HHUTpaAToB. [lytm
acCUMWISILIMM HMOHAa aMMOHMsS B pacTeHuM. CHHTE3 MNEepBUYHBIX aAMHHOKHMCIOT. Peakuun
nepeaMUHUpoBaHusl. B3auMOCBsI3b yriiepoIHOTO U a30THOTO OOMEHOB B PAaCTEHUHU.



Tema 3.
OpPraHU3MOB.

MexaHu3MEbl

sKTOMHKOpHU3a. Kpyrosopot azora.

Pa3zgean 5. MeraGosusm cepol u pocdopa.

CumoOuoTruveckass a3ordukcanus.
BOCCTAHOBJICHUSI MOJIEKYJISIPHOTO  a30Ta.

Knaccudukanus a30TGUKCHPYIONTIX
ApOyckynspHas |

Tema 1. Accumuisiums cy/ibdara U CHHTE3 CepoCcoJep:KalluX BelecTB. ACCUMUIISAINA
cynb(dara. AkTuBanus cyibdara nepea BoccranosienueM. Cynbpurpenykraza. Ouxcamus H2S
B (hopme nucrenHa. [yTaTHOH Kak aHTHOKCHIAHT U CPEACTBO JACTOKCHKAIIUU KCEHOOMOTHUKOB.
OuTOXeNaTUHBI U 3alIUTa PACTEHUHN OT TSKeJbIX MeTallIoB. CUHTE3 METUOHMHA U3 LIUCTEHHA.

Tema 2. Meta6oausm ¢ocdopa. Dochopconepxamue coequnerus. [Iytu moctyruieHus
dbochopa B kierky. dutnH - 3amacHas dopma dochopa. Makpodpruyeckue COeAMHEHUS

docdopa.

Pa3zgen 6. OcoO0eHHOCTH JIUITMIHOTO 00MEHA B PACTEHUSIX.

Tema 1. T'mmueposmnuabl. IlonspHbE TIMIEPOIMNUIBI - KOMIIOHEHTHI MEMOpaHBI.

TpuanWirmmuepruHbl  Kak
AneTunkosH3uM A. Y IITUHEHNE KUPHBIX KACTIOT.

Tema 2. OKCHJIMIHUHBI.
Jlunmokcurenasa. CUHTE3 OKCUIAIINHOB.

3allaCHbIC BCIICCTBA.

OKCHJININHBI

Paznen 7. Bropuunbie MeTad0JIUTHI.

Cunres

JKUPHBIX KHUCIIOT de novo.

CUTHAJIBHBIC M 3alllMTHBIC COCIANHCHMA.

Tema 1. O0uue npeacTaBjieHuss 0 BTOPUYHOM MeTabomu3Me pactenuii. OcobeHHOCTH

BTOPHUYHBIX

MeTa0OJIMTOB

pacTeHui.

Knaccudukamms
3aKOHOMEPHOCTH CTPOCHUS U (DYHKIIUU BTOPUIHBIX METAOOIHTOB.

BTOPHUYHBIX

MeTa0O0JIUTOB.

Tema 2. OcHOBHBIE TPpyninbl BTOPMYHBIX MeTA00IUTOB. M30mpeHonipl (TepreHOn IbI).
BTOPUYHBIX METa0OIUTOB:
TJIMKO3U/IbI, PACTHTEIILHBIE aMHHBI, HETPOTEHHOT€HHBIE aMHHOKHUCIIOTHI, OCTaIauHBbI.

deHobHBIE  COETMHEHUS.

AnKanounasl.

MuHOpHBIE TPYIIIBI

4.3.1. IlepeuyeHb CEeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U J1a00PaTOPHBIX padoT

Ne Ne HanmeHnoBanue TpynoemkocTh OueHounble | DopMupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTraa KOMIIeTEHIIN U
U TeMbl NMPAKTHYECKUX U Bcero N3 Hux (MHIUKATOPBI)*
J1a00paToOpHBIX padoT | yacos NMpaKTHYecKast
MOATOTOBKA
1 2 3 4 5 6 7
1 |11 B3aumocss3ps opranenn 2 TectupoBanu MK-1
PaCTHTEIILHOM KIIETKH. e MK rxc 1.1
Hﬂ]{ IIK 1.2
2 |12 CrpykTypa W CBOHCTBa 2 Tectuposanue K-1
MaKpPOMOJIEKYJISIPHBIX KOJUIOKBHYM, MK nxc 1.1
KOMIIOHEHTOB KJIETOYHOM YCTHBIN HJIK 1.2
CTEHKH ompoc
3 |21 CuHre3s xjopoduinia 2 Kommoksuym NK-1
MTUCbMEHHBIN HJIK pic 1.1
ompoc. HJIK nxc 1.2
4 122 CrpyKTypHO- 4 Peuenue MK-1
(GyHKIMOHAIbHAS y4eOHBIX 1 MK rxc 1.1
OpraHu3anus OTIL pOOIeMHBIX HJIK pic 1.2
XJIOPOILITACTOB. sajad,
IIMCbMCHHBIN




orpoc,
TECTUPOBAHHE

2.3

DyYHKITMOHUPOBAHKE
AT®-cunTazHoro
KOMILJIEKCA.

OTBeTHI Ha
KOHTPOJIBHBI
€ BOIPOCHI,
peleHue
Y4eOHBIX U
MIPOOTIEMHBIX
3ajad,
Komnoksuym

K-1
MK rxc 1.1
MK nxc 12

2.4

IIytn aCCUMMJIIALINUA
yIJIEpoJia y pacCTHUH.

TECTUPOBAHU
e, pelieHue
Y4eOHBIX U

MIPOOTIEMHBIX

3a;ad,

MMCbMEHHBIN

onpoc

K-1
MK pxc 1.1
MK nxc 12

3.1

Dranbl OMOIOTHYECKOTO
OKHUCJICHUS TIIFOKO3BI

Pemmenne
Y4eOHBIX U
POOJIEMHBIX
3a7a4,
HHUCHhMEHHBIHN
ompoc,
TECTHUPOBAHH
e

K-1
MK rx 1.1
MK nxc 12

3.2

TpaHcOpT  JIEKTPOHOB
0 JBIXaTCJILHOW IIEIH
MHUTOXOHJPHHM.

IInceMeHHBI
W ormpoc,
JIUCKYCCUSs,
TECTUPOBAHU
€, peleHue
3amaq

IK-1
MK nxc 1.1
HJIK pk: 2

4.1

Ilytn nocrynnenus a3ora
B pacTeHUs

ITucemeHHBI
W ormpoc,
peleHue

Y4eOHBIX U

MIPOOJIEMHBIX

3ajad,

KOJIJIOKBUYM

nK-1
VI
HJIK nxi2

10

4.2

[IuxuMaTHBII 0yTh
CHHTE3a apOMaTHYECKHUX
aMUHOKHCJIOT.

TECTUPOBAHH
e, perieHue
y4eOHBIX U

MIPOOJIEMHBIX

3ajad,

MUCbMEHHbIN

oTpoc

nK-1
MK rxc 1.1
HJIK nxi2

11

4.3

CumoOnornueckas
a30TQUKcaIysl.

VcTHbIH
oTIpocC C
JUCKyCcCUen
TECTUPOBAHU
e, peleHue
3a1a4

nK-1
MK rxc 1.1
HJIK nxi2

12

5.1

JleTokcuKamus
KCEHOOUOTHKOB.

TECTUPOBAHU
e, peleHue
y9eOHBIX U

MIPOOJIEMHBIX

3a7ad4,

MMMCHMCHHBIN

nK-1
MK rx 1.1
HJIK nxi.2




orpoc,
13 | 5.2 Maxkpospruveckme Pemenne MK-1
docdopconepxamue y4eOHBIX 1 AJK 1k 1.1
COCTMHCHUSL. IPOGIEMHBIX HJIK pik1.2
3aj1a4,
TECTHPOBAHU
e
14 | 6.1 CHHTE3 KUPHBIX KHCIIOT. TECTUPOBAHU IK-1
e, pelenne MK nxc 1.1
y4eOHBIX U HJIK prr.
MIPOOJIEMHBIX
3a/1a4,
MACbMEHHBIN
oIpoc
15 | 6.2 CHHTe3 OKCHIIUIIUHOB. peleHne IK-1
y4eOHBIX 1 HJIK 1.1
MIPOOTIEMHBIX HJIK pi1.2
3a/1a4,
MMUCHEMEHHBIN
orpoc,
JICKYCCHUS
16 | 7.1 3aKOHOMEPHOCTH pelieHue ITK-1
CTPOEHHS] BTOPHYHBIX y4EOHBIX HJIK 1.1
MeTa0OJINTOB. ]'[p06_]'[eMHI,IX MK ;g2
3a/1a4,
MUCHMEHHBIN
orpoc,
JIMCKYCCHUS
17 | 7.2 Crpoenue u QyHKIUN TECTUPOBAHKE, TK-1
MHUHOPHBIX TPYIII MUCbMEHHBIN HIK k11
BTOPHYHBIX META0OIHUTOB. onpoc, HJIK prr.
Komnoksuym

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX

CTYJA€HTAMM B PaMKax camocTosiTe/ibHoii padoTsl (CPC)

Ha CaMOCTOATEC/IbHOC M3YYCHHE

Ne n/m Tema 3aganue ®opmupyemasn HNIAK
KOMMEeTEHIUs

1. Pasnen 1. Ocobennoctu | M3yunTh  TEOpETHUECKUI IK-1 HIIK 1xc 11
CTPYKTYPHI ¥ (PYHKITHI Matepuag 1O  BOIPOCY: HIK g1
PaCTUTENLHBIX KIETOK. «OpraHenbl pacTUTEIbHOU
Tema 1. I[IpoTommnacr. KIICTKHY.

2. Pazpgen 1. Ocobennoctu M3yuute  TeopeTHuecKuil T1K-1 YK rr 1
CTPYKTYpBI ¥ DYHKITHIA Marepuall 1mo Bompocam HJIK ;.
pPacTUTEIBHBIX KIETOK. CTPOCHHUS OTJICITBHBIX
Tema 2. Knerounas KOMITIOHEHTOB  KJIETOYHOM
CTCHKa. CTCHKH, OTJIUYUSIM

IIEPBUYHOM M BTOPUYHOU
KIIETOYHBIX ~ CTEHOK Y
pacTeHHH.
Paznen 2. CtpyktypHO- Paz6op Bompocos: IK-1 HIIK g1

3. (byHKIIHOHATbHAS «XT0pO(UILI, CTPOCHHE U HJIK nxi .2

OpraHM3anus dbyaxuny, «KaporuHou b1

¢dorocunresa. Tema 1.
IInrMeHTHBIE CUCTEMBI

KaK JIOTIOJHUTEIbHbBIE
MIUTMEHTHI (DOTOCHHTE3a»




¢doTocunTe3A.

(((DI/IKO6I/IJ'H/IHpOTGI/IHI:I KakKk
OCHOBaA aHTCHHBIX
KOMIIJICKCOB Y

BOJOPOCIIEI».
Paznmen 2. CtpykTypHO- Paz6op BOIIPOCOB: T1IK-1 WK k1
(G yHKIIMOHATbHAS «CTpyKTypHO- UK ks
OpraHM3aIus (hyHKITMOHATBHAS
¢dorocunresa. Tema 2. OpTraHH3aIHs AJIEKTPOH-
TpaHCHOPT JIEKTPOHOB B | TPAHCIIOPTHOM Lenu
npoiecce (POTOCHHTE3A. (doTocuHTE3a Yy BBICHINX

pacTeHu».
Paznmen 2. CtpykTypHO- Paz60op Bompocos: T1IK-1 HIK k1
(G yHKIIMOHATbHAS «CtpoeHue u UK k15
OpraHM3aIus (dyakonupoBanue ATO-
¢dorocunresa. Tema 3. CUHTA3bl y PaCTCHUI»,
®dorodochopunmpoBanue | «Perymsamus cuateza ATD

B XJIOPOTIACTAaX.
Pazgen 2. CtpykrypHO- Paz6op Bonpocos «IlyTu I1K-1 UK 15
(yHKIMOHAJIbHAS aCCUMWJIILIAN YTIJIepoaa B UK k3
OpraHu3aLMs pacreHusix» «CAM-
¢dorocunresa. Tema 4. MeTab0IH3M,
Iponeccs! accummsiimu | «DOTOIBIXaHUEY.
yraepojaa mpu
¢doTocuHTE3E.
Paznen 3. [{pixanue Paz6op BonpocoB «Tutsr I1K-1 UK 1
pactenuit. Tema 1. YTIIEBOJIOB Y PACTCHHIMA UK k2
Pacmennenne cydcrparoB | 3amacHbie GOPMBI
JUTsE OMOJIOTMYECKOTO yraeBoioB. ['umpomnu3
OKHCJICHUS. kpaxmanay. «[ mukonus.

I'moxoneorenes. Llukn

Kpebca.

[enrozodocdarupiit

Ty THY.
Paznen 3. Jlpixanue Pazbop Bompocos T1K-1 YK rr 1
pacrenwmii. Tema 2. «DopMHpOBaHHE HJIK k1
OKHCIUTETHHOE rpajueHTa Ha
dochopumupoBanue OHMOJIOTHYECKUX

MeMOpaHax» « XUMHYECKHe

OuoJIOrHUeCKre

pazoomuTenn.

3anoaHeHne TaOIHIIbL.
Pa3nen 4. A30THbIN Paz0op Bonpocos «Dopmbr IIK-1 MK k1
obmeH pacTeHui. 1. HaxOXXJICHHUS a30Ta B MK rx12
[Moctynnenue a3ora B npupone» «JloctymHbie
pacTeHusl. (hopMeI a3oTa I

pactenuii». «llornomexnue

a30Ta KOPHIMI».
Pa3znen 4. AsotHsIi Paz6op Bonpocos «Ilytn [K-1 HIIK g1
oOMeH pacteHuii. Tema 2. | MOCTyIJICHHS HUTpaTa B HIIK pix1.2
ACCUMUIISALINASA HUTPATOB. | PacTECHUSY,

«BoccranoBnenue

HUTPATOB B Pa3HBIX YaCTAX

pacTeHui».
Pasnen 4. AzorHbiii Paz6op Bompocor I1K-1 WK 1k 1
obOmeH pactenwmii. Tema 3. | «MUKpPOOpPTaHU3MBI NIK nxi.2
CumbuoTnyeckas a30T(UKCATOPHI:

azoTduKcausl.

CBOOOTHOXKHMBYIIIHE U




CUMOHOTHYECKHUEY,
«Perynsius npoiiecca
a30T(uUKcay y

pacTeHu».

Pasgen 5. Meraboanusm Paz6op BompocoB: «THIIBI T1IK-1 WK k1
cepsl 1 pocdopa. Tema 1. | cepocomepKanux HIK nxi.2
Accumusiniys cynbhata | COeTUHEHUH y pacTeHHUH U
U CUHTE3 X QYyHKIUNY, «Perysims
cepocoIepIKaIIuX CHHTE3a IIUCTCHHAY.
BEIIECTB.

Paznen 5. Merabonmu3m | Pa3bop BonpocoB «Dopmbr I1K-1 UK rx 1
cepsl U pocdopa. Tema 2. | Haxoxaenus pocdopa B HIK nxi.2

Merabommsm docdopa. | mpupoze u MyTH ero
MTOCTYIUICHUS B PACTCHYSI.

Pasnmen 6. Ocobennoctu Paz0op Bompocos I1K-1 UK rx 1
JIMITUIHOTO OOMEHa B «CtpykTypa U pyHKIHH HJIK k1.2
pactenusix. Tema 1. TIIULEPOJIUITUIOBY.

I'muneponunup.

Paszgen 6. OcobennoctH Paz0op Bonpocos «IlyTu I1K-1 HIIK g1
JIMIUIHOrO OOMEHa B CHHTE3a OKCUJIMITIHOB), HIK k1.2
pactenusix. Tema 2. «3HayeHUE OKCHIUITHHOB

OKCHJIMIIHHBI. JUIsl pACTEHUI.

IloaroroBka mUCHbMEHHBIX
OTB€TOB Ha KOHTPOJIbHBIC

BOTIPOCHI.
Paznen 7. Bropuunsie Paz0op BompocoB « I1K-1 HIK k1
metabonutel. Tema 1. Cyl1ecTByroIIHE HJIK k1.2

OO0mue npeAcTaBneHns 0 | Kiaccu(uKanuu
BTOPHUYIHOM MeTa0oIu3Me BTOPHUYHBIX MeTa00JIUTOB y
pacTeHui. pacreHuit», «OyHKIIU
BTOPUYHBIX META0OIUTOBY.

Paznen 7. Bropuunblie Paz0op Bompocos IIK-1 MK i1
MetabonuTsl. Tema 2. «MUHOpPHBIE TPYIIIIHI HJIK k1 2
OCHOBHBIE TPYIIIIBI BTOPHYHBIX METa0OIUTOB.

BTOPUYHBIX MeTa0ONMUTOB | X (DYHKIIUH Y PACTCHHI.

4.4. MetoanyecKue yKa3aHUs 10 OPraHU3ALHHN CAMOCTOSITeJIbHONH padoThl CTY/ICHTOB

CamocTrosaTenbHass paboTa CTYIEHTOB SIBISIETCSI COCTAaBHOM YacThl0 Y4eOHOro Ipoliecca U
MMeEeT 1IeJIbIO 3aKpeIIeHHE U YIiyOJIeHue MOoTyYeHHbIX 3HAHUM M HAaBBIKOB, IIOMCK M IPHOOpETeHNE
HOBBIX 3HAaHUH, a TAK)KE BBIIOJIHEHUE YYEOHBIX 3a/JlaHUM, OJTOTOBKY K MPEJICTOSIIUM 3aHATUSAM,
3ayeTaM M dK3aMEHaM.

Jns opraHu3anuu  CaMOCTOSITENIPHOM pPaOOThIl MO JAUCHUIUIMHE «DBHOXUMUSI pacTEeHUN
UCTOJIB3YIOTCS cleaytoImue GopMbl CAMOCTOSTEIBHON Y4eOHON pabOThI:

- PaboTa Hag KOHCIIEKTOM JIEKIIHAH.

- [lon6op, nzyueHue, aHaaIu3 peKOMEHJOBAHHON JIUTEPATYPHI.

- CaMOCTOSITENTEHOE N3YUYEHHE OTAEIbHBIX TeM, aparpadoB, He U3JI0KEHHBIX B JIEKIUH.

- IlogroroBka K MpakTUYECKOMY 3aHATHUIO COCTOMT B TEOPETHUYECKOM IOJATOTOBKE U
BBITIOJTHEHUH MPAKTUYECKUX 3a/laHul (pelIeHre 3ajja4, OTBEThl Ha BOIPOCHI U T.J1.).

- [loaroroBka K TECTUPOBAHUIO.

- [ToaroroBka k pemieHuro 3aaad.

- [loaroroBka k 3audery.

Ilucomennvie padbomei. JIns M3ydyeHUss TeM, HE U3JOKEHHBIX B JIEKIUHU, PEKOMEHIYETCs
HCII0JIb30BaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JINTEPATypy, @ TAKKEe MCTOYHUKHU, HAWJEHHBIE MPHU




MOMOIIM WH(OPMAIMOHHO-CIIPABOYHBIX U TOUCKOBBIX cuUCTeM. [l 3akperuieHus Marepuana
pEeKOMEHIyeTCsl JeNlaTh KpaTKue KOHCIEKTHl Mo TeMe. B paMkax aucuuruinasl «buoxummus
pacTeHHIt» TaKKe MPEAYCMOTPEHO BHITIOJHEHUE MUCbMEHHBIX PabO0T, B KOTOPBIX CTYIACHTHI JOKHBI
3alOIHUTh TaONMIy CTPO€HHE U (PYHKIMOHUPOBAHHWE OCHOBHBIX KOMIIOHEHTOB JJIEKTPOH-
TpaHCIOPTHOM uenu MuToxoHapuil (xommuekcel I, II, II, IV) (em. m. 4.3.2.). KauectBo
BBITIOJTHEHHON paOOThl OLICHMBAETCS B XO0/€ OOCYKIEHUS MaHHBIX BOIPOCOB IpPHU IMPOBEICHUU
KOJUIOKBHYMa 10 COOTBETCTBYIOLIEH TeMe (cMm. 1. 4.3.1).

4.5. TllpumMepHasi TeMaTHKA KYPCOBBLIX padoT (NMPOEKTOB): HE MPEAYCMOTPEHBI y4eOHBIM
TUTAHOM.

V. VUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

a) OCHOBHAasl JIUTepaTrypa

1. Xennr I'.-B. buoxumus pacrenuii. - M.:.BUHOM. Jlaboparopus 3nanui, 2011. - 471
c. (4 2x3.) Pexxum noctymna: ObC "U3narensctBo "Jlans". - Heorpanuy. JlocTym
[/nttp://e.lanbook.com/books/element.php?pll_id=50558]

2. MonekynsapHo-TeHeTUYeCKre U OMOXUMUYECKHE METO/IbI B COBPEMEHHOM Onosioruu
pactenuit [DnexktpoHHsIt pecypce]. - M: BUHOM. JlabopaTtopust 3nanuii, 2012. - 487 c. -
Pexxum noctyna: 9bC "UsznarenscrBo "Jlans". - Heorpanuy. JlocTym.
[http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=8803]

0) 10MOJIHUTEIbHASA JIUTEPATypa
1. Yennos [O.C. Beeaenue B kiieTouHyto Ouonoruro. - M.: Anbsine, 2015. - 494 ¢. (29
9K3.)

0) mepuogUYecKHe U3TAHUS

B) CIIMCOK aBTOPCKHX METOJIMYECKHX Pa3padoToK:

r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE M IOMCKOBbIE CHCTEMBbI

1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2. NudopmanmonHas cucrema «EanHOoe OKHO JocTynma K 0Opa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru)

3. 3BC «FOPAUT». Anpec noctyma: https://www.biblio-online.ru/

4. Ob Wzpmarenbckoro ueHTpa «Axamemus». Agnpec pnocryma: http://www.academia-
moscow.ru

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

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

7. Coro3 00pa3oBaTeIbHbIX CaliTOB - EcTeCTBEHHbBIE HAYKU

8. http://tusearch.blogspot.com - Tlowck 3IEKTPOHHBIX KHUT, MyOJUKAIMiA, 3aKOHOB,
I'OCToB Ha caiiTax HayYHBIX 3JIEKTPOHHBIX OMOIHUOTEK.

9. Google Scholar —TTouckoBasi cucTema Mo Hay4YHOU JTHTEpaAType.

10. Science Research Portal - Hayuynas mouckoBas cucTeMa, OCYIICCTBISIOIIAS
MOJTHOTEKCTOBBIM TMOKMCK B JKypHaJlax MHOTHUX KPYNHBIX HAy4HbBIX H3JaTelIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer cratbm U JOKYMEHTHI B
OTKPBITBIX Hay4HbIX Oa3ax nanHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
6.1. YueOHo-1a00paTopHOE 000py10BaHMeE:!
Aynuropus sl IPOBEACHUS 3aHATHUI JIEKIIMOHHOTO THUIA: 000PYyJ0BaHa CIIeUaIN3UPOBAHHOM
(yueOHOI) MebOenpio Ha 25 MOCaJOYHBIX MECT; TEXHHYECKUMHU CpEJICTBAMHU OOYUYEHMS: MPOEKTOP


http://e.lanbook.com/books/element.php?pl1_id=50558
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=8803

Epson EB-X03, nocka MapkepHasi; y4eOHO-HArfsAHBIMH IOCOOMSMHU, OOECTIEUHBAIOIIUMHU
TEMaTUYECKHE WIUTIOCTPALIUU 110 AUCLUUILIMHE: IPE3EHTAI[MH 110 TeMaM [IPOTrPAMMBI.

Aymutopus  Ans TPOBEACHUS — 3aHATHUH  NPAaKTUYECKOro  THMa:  00OpyaoBaHa
crienuaan3upoBanHoil  (yueOHoM) wmebOenpto Ha 10 TMOCAagOYHBIX MECT, JOCKOM MEJIOBOM;
TEXHUYECKUMU CpeAcTBaMU 00ydeHus: npoektop BenQ MS521P y4yeGHO-HArIAIHBIMU TTOCOOUSIMH:
MPEe3EHTAIMH 110 TeMaM IIPOrPaMMBI.

Kommetotepslii  kiacc (yueOHass ayauTopusl) i TPYNIOBBIX U WHIWBUIYAIbHBIX
KOHCYJbTallMi, TEKyIIero KOHTPOJSI W  MPOMEKYTOYHOW  aTTecTalluu, OpraHu3aluu
CaMOCTOSITENTbHON PadOTHI: ayIUTOPHsI 000pyIOBaHa CIICIIMATM3UPOBAHHOHN (YueOHOI) MeOenbio Ha
20 mocalo4HBIX MECT, JOCKOW MeEJOBOH; 00OpyJdOBaHAa TEXHUYECKHMMH CpPEACTBAMH OOy4YEHUS:
cucremHbiii 610k PentiumG850, moruTop BenQ G252HDA-1 mT.; cucremusiii 6;10k Athlon 2 X2
250, monutop BenQ G252HDA — 8 mit.; cuctemusiii 610k PentiumD 3.0GHz, monutop Samsung
740N — 3 mr.; monob6mok IRU T2105P — 2 mt.; cuctemusiii 6ok Pentium G3250, monuTop
BenQG955 — 1 mr.; cucremusiii 6mok Pentium G3250, monutop BenQ GL2250 — 1 mr.;
cucreMHbIit 610k Pentium G3250, monurop Samsung T200 HD — 1 mwit.; cucremuslit 610k Pentium
G3250, monutop Samsung T190N — 1 mT.; cuctemusrii 6ok Pentium G3250, MoruTOop Samsung
740N — 1 mr.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHUYEHHBIM
noctynoM K cetd HWHTepHeT W oOecredeHHEeM [OCTyla B JJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTEeNbHYIO CPEIy OpraHU3aIUH.

[Tomemenue i XpaHeHUs U MPOQPHUIAKTUYECKOTO OOCTYKHBAaHUS y4eOHOro 000OpyIOBaHUS:
aymuTopusi 000py/loBaHa CHEIUAIM3HPOBAHHOW MeOCbI0 Ha 3 IMOCAJOYHBIX MECTa; HOYTOYK
Lenovo I1580, npoextop BenQ MS521P.

6.2. IlporpaMmmHoe o0ecneueHue:

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). Jlorosop
Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mns ousneca - Crammaptaeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0sa6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n050ps 20161 JIu.Ne1B08161103014721370444.

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

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

Office 365 npodeccronanbHbIil uTtoc 1s yuanmxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:
[Ipe3entanuu no Bcem paszaenaMm Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Jns  ocBoeHUs  OUCHUIUIMHBI ~ «BHOXUMUSL  pacTeHMil» NPUMEHSIOTCS  CIEeAYIOIIHe
o0pa3oBaTeNnbHbIC TEXHOIOTUU:

- Ungopmayuonnas nexyusi. JIGKIUS — 3TO CKATOE H3JOKEHHE OCHOBHBIX HAyYHBIX ()aKTOB,
qTO sABNsAETCA 0a30i Uil aHaiM3a pacCyKACHUH, OLEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYAEHTOB NpeoOpa3oBbIBaTh YCTHYIO U NHCbMEHHYIO
uHpOpMaIMIO B BU3YaJIbHYIO (opMy, YTO (pOpMUPYET y HUX NMpo(ecCHOHAIbHOE MBIIIJICHHE 32
CUeT CHUCTeMaTH3allMM W  BblAEJIeHHs HauOojiee 3HAYUMBIX, CYIIECTBEHHBIX 3JEMEHTOB
cojepkaHusi oOyueHHs. 3ajaya NpenojaBaress HCIONb30BaTh Takue (OPMBI HATJSAHOCTH,



KOTOpBIE HAa TOJBKO IOMOJHSIOT CIOBECHYIO HWH(OpMAIHMIO, HO U CaMHU SIBIISIOTCS HOCHUTEISIMHU
uHpopMalnuu (CXeMbl, PUCYHKH, CIaliAbI-TIPE3EHTALUU, U T.I.). DTOT BUJ JICKIUH JIy4llle BCEro
MCIOJb30BAaTh HA 3Talle BBEACHUS CTYJCHTOB B HOBBIA pasfiell, TEMY IUCIHUILTUHBI.

- [Ipobnemnas nekyua. B otnuune ot copepkaHus MHPOPMALMOHHOM JEKIMH, KOTOpOe
npeJularaeTcsi TMpernojaBaTeleM B BHJAE HM3BECTHOTO, IOJIEKAIIEr0 JIMIIb 3allOMHUHAHUIO
MaTtepuaiga, Ha HpPOOJEMHON JIeKUMM HOBOE 3HAHUE BBOJUTCA KaK HEU3BECTHOE IS
oOyyaromuxcs. [IpoGieMHast JeKIMs HAYMHAETCS C BOIIPOCOB, C TIOCTAHOBKU MPOOJIEMBI, KOTOPYIO
B XOJ€ M3JI0KEHUS MaTepuaja HeoOXOIUMO pemuTb. JIeKIus CTpouTcs TakuM 00pa3oM, 4TO
MO3HAHUS O0YYarOIIErocsl MPUOIIKAIOTCS K TOUCKOBOW, HCCIIENOBATEILCKON eI TEIbHOCTH.
3/1eCh YYacTBYIOT MBIIIICHHE OOY4YaroUIerocs M €ro JUYHOCTHOE OTHOIIEHHE K YCBAUBAEMOMY
Mmarepuaiy.

- Jlekyus-beceoa. Ilpeanonaraer HENOCPENCTBEHHBIH KOHTAKT MIPENOaBaTeNs ¢ ayAUTOPUEH.
[TpeumymiecTBo JieKuuMu-Oecenbl COCTOMT B TOM, YTO OHa IIO3BOJIAET NPHUBJIEKATb BHUMAaHHE
CTY/IEHTOB K HanOoJiee Ba)KHbIM BOIIPOCAM TEMBI, ONPEACIATh COJEpPKAHUE U TEMIl H3JI0KEHUS
yueOHOro MaTepuaia ¢ y4eTOM OCOOEHHOCTEN CTYIEHTOB.

- IIpakmuueckue 3auamus — 3TO 3aHATHE, IPOBOJUMOE I10J] PyKOBOACTBOM IPENOAABATEINS B
y4eOHOH ayIuTOpHH, HAINpaBICHHOE Ha YITIyOJIeHWE HAyYHO-TEOPETUYECKHX  3HAaHUH |
OBJIQ/ICHUE  OIpPENEJIEHHbIMU METOJaMHM CaMOCTOSITE€IbHOH paboThl, KOTOpoe (GopMHpYET
npaktudeckue ymeHus. OmHON u3 GOpM NPAKTUYECKUX 3aHATHI B By3€ SBISIETCS CEMUHAp.

- Cemunap-uccneooganue. TeXHOJIOTUS HPOBEIEHUS TAKOIO CEMMHapa MOXET ObITh
Pa3NUYHOM, B 3aBUCUMOCTH OT TOTO, KAKOW METO]I 3aJI0KEH B €r0 OCHOBY. B paMKax TUCHMIUIMHEI
«DKOJIOTHsl MUKPOOPIaHU3MOB» IPOBOAUTCS CEMMHAap C MOATOTOBKOW M 3aciyIlIMBaHUEM
pedepaToB MO aKTyadpHBIM TpoOJieMaM TEOPHUH W TMPAKTHKH W TOCIEAYIONIMM X
00CYXKICHHEM.

- Konnoksuymsi — BUJ y4€OHOTO 3aHSTHS, MPOBOJAUMOTO C IIETbIO NMPOBEPKU M OIICHUBAHMUS
3HaHu#l ywamuxcsa. KomokBuyM MoKeT HpoBOIUTHCS B (opMe HHAMBHIYyalbHOH Oecenbl
MperoiaBaTeNisi CO CTYAEHTOM WM KaK MacCOBBIM ompoc. B xome rpynmoBoro oOcykaeHus
CTY/IEHTBI Y4aTCsl BHICKA3bIBATh CBOIO TOUKY 3PEHUS IO ONPE/IeIEHHOMY BOIPOCY, 3allUIIATh CBOE
MHEHHE, IPUMEHSS 3HAHMS, TIOJTYYEeHHBIC Ha 3aHATHIX 10 MpeaMeTy. B Xoae KOoKBUyMa Takke
poBepsATcs pedeparsl, Apyrue MUCbMEHHbIE PabOThl CTYJEHTOB, NPOBOAUTCS 3acilylIMBaHHE
TOKJIAJIOB.

- Camocmoamenvnas paboma cmyoenmos (cM. 1.4.4).

- Jucmanyuonnvie obpazosamenvHvle  MEXHOIOUU. ITon JMCTAaHIIMOHHBIMH
00pa3oBaTeNbHBIMU TEXHOJIOTUSIMU TTOHMMAIOTCSI 00pa3oBaTelbHble TEXHOJOTHH, pealn3yeMble B
OCHOBHOM C TIPUMEHEHHEM HH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHumn
JUCUUIUIAHBI «BHOXUMUS pacTeHU» UCTIONB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

= KelicoBas TEXHONOTHUs — (opMa JUCTAaHIIMOHHOTO OOydYeHHs, OCHOBaHHas Ha
NPEJOCTaBIEHUN O0yJaromuMcs HH(QOPMALMOHHBIX 00pa30BaTeNbHBIX PECYpCcOB B  BHJIE
CTIEMANM3UPOBAHHBIX ~ HAOOPOB  Y4eOHO-METOAMYECKHX KOMIUIEKCOB C  HCIIOJIb30BAaHHEM
pa3NIUYHBIX BUIOB HOcUTeNne nHpopmaiuu (keicon);

" WHTEPHET-TEXHOJIOTHS — CIIOCO0 JMCTAHIIMOHHOW Tepenadn MH(OpMaIlui, OCHOBAaHHBIN Ha
UCMOJIb30BAHUU TIJIO0ANBHBIX W JIOKAJBHBIX KOMIIBIOTEPHBIX ceTeill i obecredeHus JocTymna
oOyuaromuxcst K HH(OpPMAlMOHHBIM 00pa30oBaTeNbHBIM pecypcaM M i (OpMHUpPOBaHUS
COBOKYITHOCTU METOJIMYECKUX, OPTraHU3aI[MOHHBIX, TEXHMYECKHMX M MPOTPAMMHBIX CPEJCTB
peanu3alii W YIpaBJICHHUS YYEOHBIM TIPOIIECCOM HE3aBHCUMO OT MecTa HaXOXICHHS €ro
cyowekToB. Mcnonbsyercs O6pa3oBarenbHblil mopran UI'Y - educa.isu.ru.

VIll. OHEHOYHBIE MATEPUAJIBI UISI TEKYIIETO KOHTPOJISI A
HNPOMEXYTOYHOU ATTECTALIUHU

Ol(eliollele mamepuaiivl 0/151 6X00H020 KOHmMpOoJin



B kauecTBe OLIEHOYHBIX CPEJICTB AJIsi BXOJHOTO KOHTPOJIA OLIEHKH YPOBHSI 3HAHUU CTY/IEHTOB
ucrnoinbp3yercsi cobecenoBanue. B mpoliecce cobecenoBaHUS OLIEHUBAETCS YPOBEHb BIIAJICHUSA
0a30BbIMH 3HAHUSIMH, YMCHHSIMH, HaBBIKAMH, HEOOXOAMMBIMHU [UIs Hadala oOOydYeHUs II0
mucuuiinHe «buoxumus pacteHuil», onpenensercs CTENeHb BIaJeHUS HOBBIM MaTepHalloM [0
Hayaja ero U3y4eHusl.

Ouenounvie mamepuaivl meKyuie2o0 KOHmpoas gopmupyrwomcesa ¢ coomeemcmeuu ¢ JIHA

YHUgepcumema
B pamkax aucuumianabl «bBHOXUMUS pacTeHHID» HCTOIB3YIOTCS cieayronie GopMbl TEKYIIEro

KOHTPOJIS!
- YCTHBIH OIpOC;
- MUCbMEHHas paboTa;
- KOJUIOKBUYM;
- TECT;
- peleHue 3aay;
- KOHTPOJIb CAMOCTOSITEIILHON paOOTHI.
@DOHJ OLIEHOYHBIX CPEJICTB BKIIOYACT:
- (hOHIT TECTOBBIX 3aJJaHUN IO AUCIUTUINHE,
- TeMaTUKa U MaTepuabl 3aJjaHu,
- TEMaTHKa U BOIIPOCHI K KOJJIOKBHYMAaM,
- BOIIPOCHI 1 camocTosTenbHoro uzyuenus (CPC)
- BOIIPOCHI U OMJIETHI JUIs 3a4eTa,
- KPUTEPHH OLICHKU 3HAHUI CTYICHTOB.
Ha3naueHnue OIEHOYHBIX CPENCTB: BBIABUTH chopmupoBanHOCTh KommnereHiuu [1K-1 (cm. .

1)

JdeMOHCTPALMOHHBIH BapUHAHT KOHTPOJbHOH padotsl (Paznen 1. OcobennocTu
CTPYKTYPHI H (PYHKIIHI PACTHTEIBHBIX KJIETOK.)

Bapuanr 1

1. H3oOpa3uTe cXemMy CTPOEHHSI W NOANHUIINTE HA Heill OCHOBHbIE KOMIIOHEHTHI
CJIeIyIOIIHX OpraHe/lUl PACTUTENBHONH KJETKH: JIHAOIUIA3MATHYECKHH PeTHKYJIyM,
XJI0OPOIIACT. YKaKuTe (PYHKIMU JaHHBIX OPraHeLl.

2. JlaiiTe onpenesieHus CJAeIYIOIMM TEPMHUHAM:

anomiacT, KpPUCThI, SZIPBIIIKO, 3THOMIACTbI, AMWJIOIJIACTBI, THKTHOCOMA, YKCTEHCHH,

PaMHOTaJaKTYpOHaHbI, eema

3. Oco0eHHOCTH CTPOEeHNS] MUKPOTPY0OUY€EK, HX (PYHKIHMHU B KJIETKE.

4. CuHTe3 He/UTHJI03bI B PACTUTEILHON KJIeTKe: MPUBEIUTE CXeMbl H ONMIIUTE BTOPYIO U
YeTBEPTYIO MO/IeJIM CHHTe3a 1eJ110J103bl. Hanummure opmyay nesioono3pl.

5. 3amoaHuTe TA0AUILY:

I'eMu11€/1)110J103B1 KJIETOYHOM CTEHKH PACTEHHUH

HasBanmue OcHoBHas Tunsl cBs3e Boxossble paauKaJbl
KJjacca COCTABJIAIOIIAS (ecim  ectn). IlpuBeaute
noJimMepa (c (opmy.sl.

dopmynoii)




Oxapakrepu3yiiTe OCHOBHbIEe AJKPYCTHPYIOIIHE BelIECTBA KJIETOYHOH CTEHKH
pacTeHuii: cocraB, QyHKIUH.

7. Hanummure chaenyomue 3JTanbl CHHTe3a  MOHOJMIHOJIOB -  oOpa3oBaHMe
COOTBETCTBYWOIIMX  KHCJIOT W3  MPAHC-KOPUYHOW  KHCJIOTBHI, o0Opa3oBaHMe
KOHM()EPHUI0BOr0 CIIUPTA U3 COOTBETCTBYIOIEH KHUCJIOTHI.

8. OnuummTe Mpouecchbl MUHEPAIU3ANMHN U OCTU3HEHHUA KJIETOYHBIX CTEHOK PacTeHHId.

Bapuanr 2

1. UzoOpa3uTe cxemMy CTpPOeHHMS] W NOANHMIIMTE HA Hell OCHOBHbIE KOMIIOHEHTbI
clelylOIUX opraHe/ul: annapar [oabaku, MHUTOXOHAPHA. YKaxkuTe QYHKIUH
JAHHBIX OpraHeJ/LlI.

2. JlaiiTe onpejesieHus CJeAyIOIUM TePMUHAM:

CUMILIACT, JlaMe€JlIa, XpOMaTHH, 3.11a171011.11acn>1, npomiIacTuaibl, TOHONJIACT, IKCIIAHCHUH,

roMorajlJakTypoHnaHbl, 'yMMo03

3. Oco0eHHOCTH CTPOEeHNS] MUKPO(HUIAMEHTOB, HX (PYHKIHH B KJIETKE.

4. CuHTe3 1e/UII0JI03bl B PACTUTEILHON KJIeTKe: NPUBEAUTE CXeMbl U ONMIINTE MEPBYIO
U TPEThI0 MO/IeJIM CHHTEe3a 1e/LT110103bl. Hanummure hopmyany nesioio3pl.

5. 3amosHuTe TA0AUILY:

IlekTHHOBBIE BellleCTBA KJIETOYHOM CTEHKH PacTeHU

Ha3zBanue OcHoBHAaA Tunel cBa3ei BbokoBble paauKaJIbl

KJacca COCTABJIAIONIAS (ecim  ectn). IlpuBeaute
noJiuMepa (c (popmy.sbl.
popmy.ioii)

6. Oxapakrtepu3yiiTe OCHOBHbI€ WHKPYCTHPYIOIHE BelIeCTBAa KJIETOYHON CTEHKHU
pacTeHuii: cocTaB, PYyHKIHH.

7. Hanummure cieaymwolide 3Tanbl CHHTe3a MOHOJIMIHOJIOB — 00pa3oBaHHe CHHANOBOIO
CIMPTAa W3 COOTBETCTBYIOIIEH KHCJIOTHI, peaknuu O00pa30BaHUSl PAJANKAJIOB
MOHOJIMTHOJIOB.

8. Oco0eHHOCTH CTpPOeHHsl KYTHKYJbl pacTeHuii, (YHKIHM M BellecTBa ee

COCTABJANOIIIHC.

JemoncTpanuonnblii BapuanTt Tecra (Pasmea 1. OcoO0eHHOCTH CTPYKTYpPbI M

(YHKIHI pACTHTENBHBIX KJIETOK.)

1.B KJICTKAX, BBIACTIAIOMUX WU XPAHAIIHUX 0OJIBIIIOE KOJIMUECTBO 66.]11(3, npeo6nanaeT:

a) rpaHyJsIpHbII OP

0) arpanynsipHblii OP

2. B o0pa3oBaHMHU IIa3MO/IECM HE yYaCTBYET:
a) OIIP



0) miazmaiemMma

B)AI’

') KJIETOYHasl CTEHKa

1) CpeIMHHAas IJIACTUHKA

€) necMoTpyOKa

’K) HA OJIMH U3 BHIIIE IEPEUUCICHHBIX

3. ®ynkuueii JIIP e sBnsercs:
a) CHHTE3 OCIIKOB

0) cCUHTE3 JIUIUI0B
B)TPaHCIIOPT BELIECTB

r)cunre3 AT®

I) perysiausi romeocta3za Ca2+

4. ®yukuuy annapata ['oabIpk1 y pacTeHUN:

a) CHHTE3 1EJUTI0JI03bI

0) cuHTE3 HEelEUIOI03HBIX KOMIIOHEHTOB KJIETOUHON CTEHKH
B) TJIMKO3UIMPOBaHUE OEIKOB

T') yJUIMHEHNE HOBOCUHTE3UPOBAHHBIX KUPHBIX KHCIOT

1) TPAHCIIOPT BEIIECTB

5. B coctaB MUKpOTPYOOUEK BXOIUT OCIIOK:
a) o-TyOyITuH

0) B-TyOynuH

B) MHO3HH

') aKTHH

1) KepaTuH

6. B cocTtaB MUKpOPHITAMEHTOB BXOUT OEIIOK:
a) a-TyOyJuH

0) B-TyOynun

B) MHO3HH

') aKTHH

1) KepaTuH

7. OCHOBHBIM KOMITOHEHTOM KJIETOUHOW CTEHKH SIBJISICTCS:
a) IeJITI0II03a

0) reMHUIIEeTUTIOIO3BI

B) IEKTUHOBBIE BEIIECTBA

T') JUTHUH

I) cyoepuH

8. 3amacHBIMH BEIIECTBAMHU PACTCHHI SBJISIOTCS:

a) Kpaxmain



0) MIMKOTeH

B) TPUAIMITIIUIIEPOIIBI
I')TAHHUHBI

11)0eNKu

') OKcajaT KaJIbIUs

€) KpeMHui

9. LIUCTONUTEI - 3TO:

a) CIeUaTM3MPOBAHHBIC OPraHE/UIbl PACTHTENILHBIX KJIETOK, OTBEYAIOIIME 3a CHHTE3 H
TPaHCIIOPTHPOBKY KOMIIOHEHTOB KJIIETOYHOM CTEHKU

0) oOpazoBaHus U3 KapOOHATA KaNbLMS B PACTUTEIBHBIX KIETKAX

B) KOMIIOHEHTBI BepeTEHA JCICHUS KIICTKH

T') Y4aCTKH IUIOTHO YIIAKOBAHHOT'O T€TEPOXpOMATHHA

1) KpEMHHEBBIC TEJIblIa B PACTUTEIBHBIX KIIETKaX

€) KpaxMaJbHbIC 3epHAa B KOPHEBOM YEXJIUKE

10. ®UTOIUTEHI - 3TO:

a) CICNHUATN3UPOBAHHBIC OPTaHEUIbl PACTHUTCIBHBIX KIETOK, OTBEYAMOIIME 32 CHHTE3 H
TPAHCIIOPTHPOBKY KOMITOHEHTOB KJIETOUYHOU CTEHKH

0) oOpa3oBaHus U3 KapOOHATa KAJIBIMS B PACTUTEIBHBIX KIETKAX

B) KOMIIOHEHTBI BEPETCHA JICJICHUS KIICTKU

T') Y9aCTKH IJIOTHO YIIAaKOBAaHHOTO FE€TEPOXPOMAaTHHA

1) KPEMHHUEBBIC TEJIbIa B PACTUTEIBHBIX KIETKAX

€) KpaxMaJIbHbIE 3€pHA B KOPHEBOM YEXJIMKE

11. CtatoauTsl - 3TO:

a) CIICHUAIM3VUPOBAHHBIC OPraHe/uIibl PACTUTCIBHBIX KIICTOK, OTBCYAIOIIMWEC 3a CHHTE3 U
TPaHCHOPTHUPOBKY KOMIIOHEHTOB KJIETOYHON CTEHKHU

0) oOpa3oBaHus U3 KapOOHATa KAJBIMS B PACTUTEIBHBIX KJIETKaX

B) KOMITOHCHTHBI BEPCTCHA JCJICHUSA KIICTKU

') YYaCTKHU IIJIOTHO YIaKOBAaHHOT'O F€TEpOXpPOMaTHHA

I[) KPEMHHUEBLBIC TCJIbIA B PACTUTCIIBHBIX KJICTKAaX

€) KpaxMaJIbHbIE 3€pHA B KOPHEBOM YEXJIMKE

12. MecTo 00pa3oBaHusl KPUCTAIIIOB OKCaJlaTa KaJIbIHs B PACTUTEIBHBIX KJIETKaX:
a) MUTOXOHPUU

0) MIacTUIBI

B) AI'

T') BaKyoJlb

n) OITP

€) KJIeTOYHas CTeHKa

) KyTUKYJa

13. AntenoniaTuist - 5TO CBOMCTBO paCTEHUM:



a) cnocoOCTBOBATH MPUBJICYCHNUIO HACEKOMBIX -OIBIITHTEICH

0) mpensATCTBOBaTb POCTY PACTEHMHM [PYrMX BHUAOB, HAXOJAIIMXCA B HEMOCPEICTBEHHOU
OJIM30CTH C HUMH

B) HaHpaBHeHI/Ie pOCTa NN ABUKCHUS KIICTOK OTHOCHUTCIIBHO paS,[[pa)KI/ITeJ'IH

F) OCYH_[eCTBJISITb JIBUT'AaTCIbHBIC peaK]_[I/II/I OpFaHOB Ha HeHaHpaBHeHHBIe (baKTOpLI BO3HCﬁCTBHH

BHEILIHEH Cpeabl

14. AnelipoHOBBIE 3€pHA - ITO:

a) CKOIUJIEHHE KPUCTAJJIOB OKCcajlaTa KaJIbLIUs B KJIETKE

0) 6enKoBbIe Tebla BHYTpH DP

B) JIUMH/IHBIC KAIUTK B [IUTOIIIa3Me

I') KpUCTaJLJIbl Kpaxmalla B BaKyoJIu

1) BaKyOJIH, COIepIKaIue O0IbII0e KOJINIECTBO TAHHUHOB.

15. Opranemibl pacTUTENbHOW KJIETKH, oTBevarouie 3a cuHre3 AT® u ydacTByrouue B
00pa30BaHUM TAKOTO SBIICHHS, KaK IIUTOIUIA3MATHUECKAsI MY)KCKasi CTepPUIIBHOCTD:

a) XJIOPOIIACThI

0) MUTOXOHIpUU

B) AI'

r) OP

JleMOHCTPAIIMOHHBIH BapuaHT cutyanuonHoii 3agaum (Pazgen 2. CrpykrypHo-
(yHKUIHOHAIbHAS Opranu3amnus GoToCHHTE3A).

B 1930-1040-xx rr. y4eHble Hadajal MOHMMATh MEXaHU3M mporecca porocunreza. Torma xe
cTaja MPOSACHATHCS POJIb «IHEepreTndecku Ooratbix (ocdarHeix cBs3ei» (cerogus 3to ATO) B
IVINKOJIM3€ U KJIETOYHOM JbIxaHuHU. CyIecTBOBAJIO MHOIO TEOpUM, OOBSACHABLUIMX MEXaHU3M
¢doTtocuHTE3a, OCOOEHHO ATO Kacaloch poyin cBeTa. JlaHHas 3ajadya paccMaTpUBaeT MpPOLECC,
KOTOpBIM TOI/a Ha3bIBaJM «IIEPBUYHBIM (POTOXMMUYECKUM MPOLECCOM», T.€. IEPBUYHOE
MIpEeBpaLeHHE SHEPTrUU MOIJIOIMIEHHOTO cBeTa B (oTOCcHMHTE3upytoueil kierke. MHTepecHo, 4To
OJIHA Ba)KHas COCTaBHAs 4YacTh COBPEMEHHOW Mojenu (orocuHTe3a OblIa CHOpMyITHpPOBaHA
JI0OCTaTOYHO PaHo, HO ITOTOM OTKJIOHEHA, 3a0bITa Ha HECKOJIBKO JIET U JINIIb 3aTEM NIPUHATA BHOBbD.

B 1944 r. Dmepcon, Craydhdep u YMOpeHT npeanonokmim, 9To «yHKIHUS CBETOBON SHEPTHHU
B ()OTOCHHTE3€ 3aKII0YaeTcss B 00pa30BaHUU «IHEPreTHYECKH Ooratbix» (ocdaTHbeIX cBszei». B
COOTBETCTBHUH C UX MOJIENBIO (Jajiee — MOJCIIbI0 DMEepCOHa) CBOOOIHASI SHEPTHsI, HEOOXO0IMMast KaK
i ¢ukcauuu, Tak U JUisl BoccTaHoBieHHs: CO; Oepercss Kak pa3 U3 ATHX «IHEPreTHUECKU
oorarbix» ¢Gocdatubix cBszell (T.e. u3 AT®D), obpasyromuxcst B pe3yibTaTe MOIJIOIIEHUSI CBETa
XJOPOPUILICOACPIKAIITUM OCIIKOM.

Ota mozenp Obuta onpoBepruyta PabunosuueMm (1945). CymMmmupys OTKpBITHS DMEpPCOHaA C
coaBTopamu, PabunoBud 3axmouni: «[loka He MOTy4eHO IPYruX JAAHHBIX, Mbl BBIJIBUTAEM IPOTHB
JAHHOW THIOTE3bl apryMEHT, BBITEKAIOIIMNA U3 SHEPreTHYecKux coodpaxeHuil. PdoTocuHTE3
MpesICTaBIseT cOO0M MpoliecC HAKOIUIEHUs SHEPTUH. 3a4eM HYKHO MpeBpalaTh BKaHT CBETa (J1axe
KpacHOTO CBETa, SHEPTHUSI KOTOPOTro OKOJI0 43 KKai/3UHIITEHH) B «(hochaTHBI KBaHT» C dSHEpruei
Bcero jumib 10 kkan/mMons? 3To ObLT OBI IIar B JIO)KHOM HANpPaBIICHWH — HE K HAKOIUICHHUIO, a K

pPacCEeMBaHMIO PHEPTUU». DTOT apTyMEHT, a TaKXkKe Ipyrue HaOII0ICHUs MPUBEITU K OTKJIOHEHHUIO



mojnenu OMmepcona. Tonbko B 1950-x rr. mojens DMepcoHa Obula MpHU3HAHA BEPHOM, XOTS H C
HEKOTOPBIMU MOTU(DHUKAIHSIMH.

WNudopmanus, M3I0KEHHass B CTaTbe OMEpPCOHAa C COAaBTOpPaMH, KpAaTKO IpEICTaBlicHa B
MYHKTaX a-X. M3yunTe ux v OTBETHTE HA CIEIYIOIIME TPH BOIPOCA.

1. Kakum oOpa3om 3Ta mH(pOpManus 0OOCHOBBIBAET MOJEIb DMEPCOHA, B COOTBETCTBHH C
KOTOPO# SHEprus CBeTa HaAIpsSMYIO0 UCHOIb3yeTcs xjaopoduuiom ans cunre3a ATO, a 3atem ATD
obecrnieunBaeT YHEPrHI0, HEOOXOAUMYIO s ukcanuu u BocctaHoBieHus CO,?

2. Kak 6b1 mor PaOuHOBHY OOBSCHUTH 3Ty MH(OpMAIMI0 HA OCHOBAHWHU CBOEU Monenu (u
OOJIBIIIMHCTBA CYIECTBOBABLIMX TOTJA MOJENEH), B KOTOPOIl CBETOBAas PHEPIHUs HCIIOJIB30BANIACh
XJIOPOUIUIOM HAMpsSIMyIO JJIsi CHHTE3a BOCCTAHABJIMBAIOUIMX COEAMHEHUI? PaOmHOBMY muca:
«TeopeTndyecku, HET NPUYHH, [0 KOTOPBIM BCS SHEPTHSI SJICKTPOHOB, COAEpKAIIasCS B MOJIEKYJIax,
BO30YKIICHHBIX B pe3yjibTaTe TIOIJIOUICHUs CBeTa, He Obula Obl JOCTYNHA JAJs TPOLIECCOB
OKHCIICHHS ¥ BOCCTAaHOBJICHUS». B 9Tol MoJenu BOCCTaHABIMBAIOIIME BEIIECTBA Jajiee
ucnonb3oBaiuch i ¢pukcanuu CO,, M ero BOCCTaHOBIICHHS, a HEOOXOIUMast U STOTO YHEPTHUs
COCTaBIIsUIa BCETO JIMIIb HEKOTOPYIO JIOJII0 TOTO OOJNBIIOTO KOJMYECTBA CBOOOIHON HSHEPTHH,
KOTOpOE 00pa3yercst Mpu peakusX BOCCTAHOBIICHHUS.

3. Kak nannast mH(OpMamust oOBSICHSAETCS B CBETE€ HAIIMX COBPEMEHHBIX MPEACTABICHUH O
nporecce GporocuHTe3a?

a) Xsopoduin comepxut non Mg, KOTOpBIii, KaK H3BECTHO, SBISETCS BAXHBIM KOPAKTOPOM
BO MHOTHX (DepMEHTAaX, KaTAIM3UPYIOMIHX peakiun GochopunupoBanus 1 1ehochopruinpoBaHus.

6) I'pyOwnii mpemapar «xJ0pouiIoBOro Oenka», BBIACICHHBIM M3 (DOTOCHHTE3UPYIOIINX
KIIETOK, 00Js1anat (ochopuupyromiel akTHBHOCTBIO.

B) ®ochopunmpyromniasi aKTHBHOCTb «XJIOPOPHIUIOBOTO Oellka» HHIHOMPOBAIaCh CBETOM.

r) YpoBeHb  COIEpXKaHHS  HEKOTOPHIX  (OCcHOPMIMPOBAHHBIX  COCAMHEHUH B
(OTOCHHTE3UPYIONTNX KJIETKaX CHIBHO MU3MEHSUICSA Ha CBETy. (DMEpPCOHY C COaBTOpPaMH HE YIAJIOCh
UACHTU(PHUIIMPOBATH COOTBETCTBYIOIINE BEIIECTBA).

Kax BbISICHUIIOCH TI03/1HEE, B KAKOW-TO CTENEHH ObUIM BEPHBI 00€ MOJENN — U DMEpPCOHa, U
Pabunosuua.

n) OObsicHUTE, KakuM OOpa3oM ATH JBE MOJEIU COOTHOCSTCS C COBPEMEHHOW MOJIENbIO
¢doTocuHTE3A.

[Tpu onpoBepkeHnn mMonenu OmepcoHa PabuHoBuu HactauBan Ha cieaytouiem: «IIpoGnema
Teopuu 3amnacaHus ¢ocdara HaubOoJee OTUETIUBO MPOSBISAETCS TOTJA, KOTJAa MBI OOpaTHUMCS K
ToMy (akTty, uro npu crabom ocBemieHud 8 wunu 10 KBAHTOB CBeTa JOCTaTOYHO JUId
BOCCTAaHOBJICHHS | MOJIEKYJIbI MUOKCHA yriepoaa. Eciu Kaxaplii KBaHT JTOJHKEH MPOU3BECTH OJHY
MOJIEKYJIy BBICOKOdHEpreTudeckoro ¢ocdara, Oyner HakormieHo juinb 80-100 kkay/sWHIITEH,
TOrja Kak Juisi poTocHuHTE3a HeoOXoauMo He MeHee 112 kkai/Monb uinu Oosee — BBUY MOTEPDH B
HEOOPAaTUMBIX YACTUIHBIX PEAKIIUIX).

e) Kak pacuerst PaburoBuua (ot 8 mo 10 ¢oroHoB Ha Mosekyny BoccTaHoBieHHoro CO,)
COOTHOCSITCS C IPUHSTHIM CETOJTHS 3HAaUCHUEM?

k) Kak 651 Bol oTkiioHMIM aprymeHT PabuHOBHYA HA OCHOBaHUM HAILIUX CETOJHSALIHUX 3HAHUN

o mporiecce GpoTocuHTE3a?

JleMOHCTpallMOHHBIH  BapuaHT JaoMamHero 3aganust (Pasgen 2. CrpykrypHO-
(yHKUIHOHAJbHASI Opranu3amnus GoTocHHTE3a).



CpaBuutenbHbli aHamu3 merabomusma C4- u CAM-pactenuil. Bam mnopydyeHO H3Yy4uTh
¢dorocuHTeTHYECKYIO (PHUKCalMIO yriaepona y pacteHuid poga Graptopetalum. CHayana OmbITHI HE
JAlOT TIOJOKUTENIBHBIX PE3yJbTaTOB: Yy Bac IIOJy4YaeTcs, YTO HCCIENYEMbIE pPACTEHUS He
¢ukcupyror CO2 pmaxe TpH MPSIMOM COJTHEYHOM OcBemleHUH. OMHAKIBI, IMOCIEe OKOHYAHUS
HKCIEPUMEHTA BbI MIOKUAETE JIAb0paTOpuIo, HE pa3o0paB KaMepsl It paboThl ¢ PaJHOAKTUBHBIMU
BemiecTBamMu. Ha cnemyromiee yTpo Bbl OOHApYy>KMBAaeTe, YTO MOJOMBITHOE PACTCHHE BKIIOUUIIO
6onpmioe komuuectBo MedeHoro CO2. OuweBumHo, uro pacteHus Graptopetalum ¢ukcupoBanu
yriaepoa Houblo. [I0BTOpUB 3TH OMNBITEI HOYBIO B MOJHON TEMHOTE, Bbl YCTAHABIUBAETE, YTO OHU
YCHEWIHO BKIOYAOT METKY. OKa3bIBaeTCs, UTO MOCIE KPATKOBPEMEHHOW IKCIIO3ULIMU C MEUEHBIM
CO2 B pacTeHUH METUTCS TOJBKO OJIHO COECJUHEHHME — MajaT. 32 HOYb 3TO MEUEHOE COEAMHEHUE
HAKaIlJIMBAETCs, IPUUEM IO OUEHb BBICOKOTO YPOBHS, B CHELMAIM3MPOBAHHBIX BaKyOJSX BHYTpHU
KJIETOK, COoZiep KalluX xjoporutactel. Kpome Toro, B 3Tux e KieTkax ucuesaer kpaxmaia. OnHako
JTHEM Ha CBETY MaJlaT MCYe3aeT, U BHOBb HaKaIuIMBaeTcs Kpaxmail. [lanee BbI 0OHapyKHUBaeTe, 4To
MeueHblli CO2 cHOBa NOSBISETCS B ATHX KJIETKaX Ha CBETY. JTHU pPE3ylbTaThl 110 HEKOTOPHIM
npu3HakaM HanmoMuHaT norpednenue CO2 C4-pacTeHUsIMH, HO TIO APYTHM CXOZCTBA HET.

JlaiiTe pa3BepHYTbhIE OTBETHI HA CIAEAYIOLINE BOIPOCHI.

1. [Touemy st o6pa3oBanms B kieTkax Graptopetalum kpaxmana HyxeH cBet? Tak jymm ob6cTout
neno ¢ C4-pacrenusimu?

2. Ucxonsa n3 peakuuii morpednennus CO2 C4-pacTeHusIMH, NPEICTaBbTE B BUJAE KPAaTKOH
cxembl myTh ¢ukcanuu CO2 B Graptopetalum. Kakue peakium mpoTekaroT B HEM JHEM, a Kakue —
HOYbIO?

3. Graptopetalum, morepsiB Bech cBOil kpaxmai, He Mor Obl pukcupoBats CO2, Torna kak C4-
pacteHust GUKCHPYIOT YIIICKUCIOTY B B 3TOM ciydae. [louemy mis ¢pukcanuu CO2 Graptopetalum
Tpedyercs kpaxmai, a C4-pacTeHUsIM — HET?

4. Mosere 11 Bbl OOBSCHUTH, I0YEMY YKa3aHHbIN Bbille MeToA (ukcauun CO2 BbIroJieH 11
pactenuit Graptopetalum?

3anosnenune Tadaunbl (Pazgen 3. Ibixanue pacrenuii).

Onummre cTpoeHue U PyHKIIMOHUPOBAHNE OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOH-TPAHCIIOPTHOMN

uenu mutoxouapuit (kommiuekcsl 1, 11, 111, IV), 3anonaus Tabnuiy:

HaszBan Honop Axuen Penokc Ctpoen Nurubur CymmMma
ue 3JIEKTPOHOB | TOP -IICHTPBI ne OpHbI pHOE
KOMILIEKca JJEKTPOHOB ypaBHEHUE

Bomnpocsl 1J11 TOATOTOBKH K KOJLUIOKBHYMAaM
Pazgen 1. OcobGeHHOCTH CTPYKTYPbI M (PYHKIMIA pacTUTENbHBIX KJeTOK. Tema 2. Kiierounas
CTEeHKAa.
1. MaxkpomoreKysipHble KOMIOHEHTHI KIETOUHOW cTeHKu. llemmtono3a: crpoenue, GyHKIINH,
cunte3. I'emunemnonossl. IlekTuHOBRIE BemiecTBa. belku KiIeTOUYHOM CTeHKHU. JIMTHUHBI.
Kytun. Cy6epun. Ciou KJI€TOYHOM CTEHKH.



2. CpenuHHas TMJacTUHKA M TEpBUYHAs KICTOYHAs CTeHKA. [lopbl M TMEepBUYHBIC MOPOBBIC
OIS
3. OOpazoBaHMe U POCT KIETOUYHOU CTEHKH. MexKiIeTHUKH. [1masmoaecMel.

Pasznen 2. CTtpykrypHO-pyHKIMOHAIBbHAA opranu3auus gorocunre3a. Tema 1. IIurmenTHblie
cucremMbl poToCcHHTE3A.
1. Xnopodumn - ocHOBHOM murmeHT (ortocuHTe3a. CuHTe3 Xiopodmnia. Bo3OyxneHHbie
COCTOSIHUS XJI0opoduia.
2. Kaporunouzsl. Ctpykrypa. OyHKIHH.
3. OukoOmmMHBI U GUKOOUITNCOMBI. AHTCHHBIE KOMILJIEKCHI BOJOPOCIICH.

Paznea 2. CrpykrypHo-GpyHKIIMOHAJIbHAS opraHu3anus ¢gorocunre3a. Tema 2. Tpancmopr
3JIEKTPOHOB B npouecce GoTocuHTE3A.

1. PeaknuoHHBIE HEHTPHI (POTOCUCTEM MYyPIYPHBIX U 3eieHbIX OakTepuil. doTocuctemsr I u 11
BOJIOPOCJIEH U BBICIIUX PACTEHUM.
DddekT Dmepcona. Z-cxema.
Llutoxpom-b6/f-komrutekc.
Boccranosnenne HAJI® B hotocucreme 1.
Heuukinnueckunii, IMKINYECKUN U TICEBAOLMKIMYECKUA TPAHCTIOPT JIEKTPOHOB.
PerynstopHble MEXaHU3MbI TPAHCIIOPTA DJIEKTPOHOB B Ipolecce PoTocuHTe3a.

ok~ wnN

Pazpen 2. CrpykrypHo-pyHKUMOHANBbHAsE opraHusauus  ¢orocunresa. Tema 3.
®ortodochopuinposanue.
1. ®opMupoBaHHe€ NPOTOHHOTO TIpagUeHTa B MpoOIlecce TPAHCHOpPTa JJIEKTPOHOB B
dotocunTe3e. Pazobmureny.
2. XeMmHOCMOTHYECKas TUIIOTe3a MuTtuerna.
3. AT®-cunrassblii komiuiekc. M3menenne kondopmarmu AT®-cuHTa3bl BO Bpemst pabOTHI.
Perynauus cunteza ATO.

Paznen 2. CrpykrypHo-dpyHKuMoHaabHasi opranm3anusi gorocunre3a. Tema 4. Ilpoueccol
acCMMMJISIIMM yTiiepoaa npu ¢gorocunTese.

TemHuoBas a3a porocunresa.

[uxn KanbBuHa.

Cs u Cy4- pactenust. Mexannsm koHueHTpupoBanus CO; y Cy-pacTeHuil.

MeTab0113M MO TUIY TOJCTSHKOBBIX.

dotoapixanue.

bruocnHTe3 Kpaxmaiia u caxapossl.

ok wdE

Paznean 3. [Ibixanme pacrenmii. Tema 1. Pacmensienue cy0cTpaToB /st OMOJIOTHYeCKOI0O
OKHCJICHUS.
1. PesepBHble (OpMBI YIIEBOJIOB, CiyXalllue JUIsl 3alacaHusl SHEpruu KieTkoil. Pacman
II0JINCAaXapUOB.
2. T'muxomus. I'mokoHeoTreHes.
3. Huka Kpebcea.
4. Tlenro3odocdaTHbIi MyTh.

Paspen 3. Ibixanue pacrenunid. Tema 2. OxkucianrensHoe pochpopuiupoBanue
1. JlpixarenbHas 1eMb, OCHOBHBIE KOMIIOHEHTBI, MX IPOCTPAaHCTBEHHAs OpraHU3alus B
MeMmOpaHe. Komruiekchl, UX CTpyKTypa W (QYHKIIMH, MEXaHH3M IEpeHOca AJIEKTPOHOB.
HAJTH-nerunporenasselii komruieke. CyKIMHATAETUAPOT€Ha3HbI KoMIuieke. LluToxpom
b/c  xomruiekc.  [IUTOXpOMOKCHIA3HBI  KOMIUICKC.  AJIbTEpHATHBHAs ~ OKCHja3a.
AnprepuatuBabie HAJI(®)H-nerunporeHassi.



2. OxuciurenbHoe  (ochopunupoBaHue. MexaHu3M  DIEKTPOHHOTO  TpaHCIOpTa B
neixarenbHoi menu ¢ gocdopunupoBanrem. ATd-cunraza mutoxouapuit. CTpyKTypa,
JOKaJIM3alMsl, MpOCTPaHCTBEHHas opraHu3auus. CoBpeMEHHBbIE MPEICTaBICHUS O
MexaHuszme cunrteza ATO.

Pasneun 4. A3oTHblil 00MeH pacTennii. Tema 3. CumOuoTH4Yeckasi a3orpurcanmsi.
1. Knaccugukanus a30THUKCUPYIOIIUX MUKPOOPTaHU3MOB.
2. OOpazoBaHue KIIyOCHBKOB.
3. MexaHu3Mbl BOCCTAaHOBJICHHUS MOJIEKYJISIPHOTO a30Ta.
4. ApOyckynspHas 1 SKToMHKOpH3a. Kpyrosopor a3ora.

Pa3znes 6. OcodeHHOCTH JJUITUIHOTO 00MeHa B pacTeHusix. Tema 2. OKCHJIMIIUHBI.
l. OKCI/I.HI/IHI/IHLI - CUTHAJIBHBIC U 3allITUTHBIC COCAMHCHUSL.
2. Jlunokcurenasa. CHHTE3 OKCUJIMITMHOB.

Pasnen 7. Bropuunbie MeradosauTbl. Tema 1. OOmue npeacraBjeHUsi 0 BTOPUYHOM
MeTadoIM3Me pacTeHHi.

1. Oco0OeHHOCTH BTOPHYHBIX META0OIMTOB PACTEHUH.

2. Krnaccudukanus BTOpHIHBIX METaOOIUTOB.

3. 3aKOHOMEpPHOCTU CTPOEHUS U (PYHKIIUU BTOPUYHBIX METAOOIUTOB.

Paspnen 7. Bropuunbie meTa60mThl. Tema 2. OCHOBHbIE IPYNIIBI BTOPUYHBIX MeTa00JMTOB
1. WM3omnpenounsl (TeprieHon 1bl). DeHONbHBIE COSUHEHUS. ATIKAaIOUIBI.
2. MuHOpHBIE TpYIIbl BTOPHUYHBIX METAOOIMTOB: TJIMKO3HJbI, PACTUTEIbHbIE aAMUHBI,
HETNPOTENHOTCHHbIE aMUHOKHCIIOTHI, OCTalanHBbI.

Ouyenounvie mamepuanvl 07151 RPOMEHCYMOUHOU ammecmayuu ¢ opme

dopma IPOMEKYTOUHOUM arrectanuu - 3auem. OC 3TOro THMAa JOJKHBI BBISBISTH CTETCHb
OCBOGHHS TEOPETUYECKUX 3HAHUM Kak 0a3zy 1 (OpPMHPOBAHUS  KOMIETEHLUH, yMEHHUsS HX
NPUMEHSATh B CHTYalUsAX, MOJCITUPYIOIIUX MNPOPECCHOHATBHYIO JEATENBHOCTh, a TaKKe
copmupoBanHocTs KomnereHuuu I1K-1, 3asBnennoi B 1. I11.

IIpuMepHBIH CIIHCOK BONPOCOB K 3a4eTy
1. TIlporommact  pacTuTenbHOM  KiIeTKHM.  OpraHemabl  pacTUTENBHOM  KIIETKU:

HeMeMOpaHHbIe, OJHOMEMOpaHHble, AByMeMOpaHHble. CTpoeHHE IIa3MaTUYECKO MeMOpaHBI.
Cucrema BHYTpEHHUX MEMOpaH: DSHIOMJIA3MaTUYECKUN peTuKylIyM U anmapat [onbaxu.
[Tmactuasl: XI0pomaacTel, XpOMOIUIACTBI, JEUKOIIIACTBI, MPOIIaCTUIbl. MUuTOXOHApHHU. BakyoJb.
[Tepoxcucomsl. [{lutockener. 3anmacHbie BElIeCTBA pACTUTEIBLHOMN KIETKH.

2. Kimeroynas creHka. MaKpOMOJIGKYJISIpHBIE KOMITIOHEHTHI —KJIETOYHOH CTEHKH.
[emnrono3a: crpoenue, ¢yHkuuu, cuHTe3. ['emunemnonossl. [lekTruHOBBIE BemiecTBa. benku
kyeToyHoi cTeHku. Jlurnunel. Kyrun. Cybepun. Ciou kiaeTouHoi creHku. CpelrHHas IacTHHKA
U TepBUYHas KieTouHas cTeHka. [lopel M mepBuuHble mopoBble mois. OOpazoBaHuWE M POCT
KJIETOYHOU cTeHKH. MexxkneTHuku. [1ima3zMonecMEl.

3. TlurmeHTHBIE CUCTEMBI OTOCHHTE3a. XIIOPODUIIT - OCHOBHON MUTMEHT (POTOCHHTE3A.
Cunre3 xyopodmina. Bo3OyxaeHHsle coctosHus xjgopodwmmia. KaporuHouasl. OUKOOUIUHBL U
¢buKkoOMINCOMBI. AHTEHHBIE KOMITJIEKCHI.

4. PeakuuoHHBIE IIEHTPHI (DOTOCUCTEM IYPIIYPHBIX U 3€JeHbIX OakTepuil. POTOCHCTEMBI
I u 1l Bomopocieli u Beiciux pactenuit. dddext Imepcona. Z-cxema. Lluroxpom-b6/f-komruiekc.
Boccranosnenne HAJI® B porocucreme |. Heruknnueckuii, MUKINYECKANA U TICEBIOITUKINYECKAN



TPAHCIOPT 3JEKTPOHOB. PeryisaTopHble MEXaHHW3MBl TpPaHCHOpPTa 3JEKTPOHOB B Ipolecce
dboTocuHTE3A.

5. ®opmupoBaHUE NPOTOHHOTO TpaJUEHTa B MPOLIECCE TPAHCIOPTA HJIEKTPOHOB B
dotocunTe3e. Pazobmurenu. XemuocMoTmueckas rumnore3a Mwutdemna. AT®O-cuHTa3HBIN
komruieke. M3menenue konpopmannn AT®-cunTtassel Bo BpeMs paboTsl. Perymsiius cunresa ATO.

6. TemuoBas ¢aza ¢dortocunreza. L{uxkn KampBuHa. C3; um Cy- pactenus. MexaHusm
koHneHtpupoBanusi CO; y Cy-pactenuii. Merabonus3m MO TUNY TOJCTSIHKOBBIX. DOTONBIXaHHE.
buocunTes Kkpaxmaia U caxapos3sl.

7. Knaccudukanms u HOMEHKJIAaTypa YIJieBOAOB. Pe3epBHBIE (OPMBI yIIEBOAOB,
CIIy>Kallue /IS 3aracaHus 3HepIruu KieTkoi. Pacnian nonucaxapuios.

8. I'nmukomm3 — HEHTpalbHBIA IMyTh KaTaboiM3Ma IIIIOKO3bl. J[Be cTaauu TIIMKONIU3A.
OobpazoBanne AT®, compspkeHHOE C pacmazoM TIIOK030-6-pocdara 10 MOIOYHON KHCITOTHI
OHepreTudeckuil 6ananc mpouecca. Peryssmnus rimkonusa u ero ouoaorudeckast poib. bpoxenue,
ero OuoyIornyuecKas poJb.

9. T'moxoneoreHe3. Peakium TJIIOKOHEOreHE3a W HMX JIOKaJIM3alUs B  KIIETKE,
sHepreTrueckuii  Oamanc. Perymsmms. ®ochodpykroknHaza u  ppykroszo-1,6-6udocdaraza —
OCHOBHBIE PEryJIITOpHBbIE (DEPMEHTHI TIIFOKOHEOTeHe3a M IimKonn3a. PpykTo30-2,6-6udocdar —
perysisaTopHas MoJIeKyjia MeTaboJIu3Ma yrieBoJI0B.

10. OxucnurensHOE IEKapOOKCHIMPOBAHWUE TMHUPOBUHOTPATHON KHCIOTHL. CTpyKTypa
MUPYBaTAETUPOreHa3HOr0 KOMIUIEKca: MUpyBaTAeKkapOoKcuias3a, JUIHIpOIUIIOWITpaH calleTUIa3a
U Jauruapoiaunousaeruaporesasa. llocnenoBaTenbHOCTh peakuui oOpa3oBaHus aueTuin-KoA.
Anerun-KoA — yHuBepcanbHBI HHTEpMEAMAT B METAa0OIM3ME OENIKOB, >KUPOB U YIJIEBOJIOB.
Perynsanus nupyBaTeruporeHasHoro KOMILIEKca.

11. Hukn numonHoi kucioTel (uukia Kpebca). IlocrnemoBaTenbHOCTh peakiuii U
dbepmenTsl 1HKIA. DHepreTrdeckas 3(QekTuBHOCTh. AHamiepoTudyeckue peakiud. [IpuHIUIBI
perymsiiuu nukina Kpedca. Pons MmanuksHUMA B pETyIsIIum.

12. Tlenro3zodochaTHBIl MyTh TpPEBpalICHUS TIIOKO3bI M €ro OWOJIOTHYECKas pOIb.
OKHCIUTENBHBIN U HEOKUCIUTEIBbHBIN dTam. DHepreTudeckuii 2P gexr.

13. JlprxarenpHasi 1emb, OCHOBHBIE KOMIIOHEHTHI, UX MPOCTPAHCTBEHHAs] OpraHM3anus B
MeMOpaHe. Kommiekchbl, X cTpykTypa M (YHKIMH, MEXaHM3M IepeHoca snekTpoHoB. HAJIH-
JETHIPOTeHa3HbI KoMmIuieke. CyKIIMHATIeTHApPOreHa3Hblii komiuieke. [{utoxpom b/C kommiekc.
[{utoxpoMoKkcHuIa3HbIA KOMIUIEKC. AJbTepHAaTHBHAs oOkcuaasza. AnbpTepHaruBHbie HAJ[(D)H-
JeTUIPOreHAa3BI.

14. Mexanu3M 0o0pa3oBaHUs TPaHCMEMOpPAHHOTO TpaJHeHTa MPOTOHOB. MemOpaHa Kak
CTPYKTypHasi OCHOBa OMOPHEPreTHUECKHUX IPOLECCOB. OJEKTPOXMMHUYECKUN MOTEHIHMAT —
IBUKylIas cuia ¢ochopunupoBanus. Tpanchopmalivsg 3HEPrMM Ha CONPSTAIOLMX MeMOpaHax:
3amacaHWe SHEPrMM B KOHBepTHpyemoii ¢opme H' u AT®, eamHCTBO >IEMEHTapHBIX
SHEPreTHYECKUX MPOIECCOB Y OPraHM3MOB Pa3HbIX CIIOCOOOB JKU3HH.

15. OxkucnurensHoe ¢dochopunupoBanre. MexaHU3M 3IIEKTPOHHOIO TpPaHCIOpTa B
neixarenpHOM  1emu ¢ pocopunupoBanueM. ATd-cunraza wmwuroxoHmpuil. CTpyKTypa,
JIOKaJIM3alusl, MPOCTpaHCTBEHHAas opraHu3anus. CoBpeMEHHBbIE MPEJCTAaBICHUS O MEXaHU3Me
cunteza ATO.

16. Perymsmus 35eKTpOHHOTO TPAHCIIOPTA B IbIXaTeabHOH 1enu. [lonsTre 00 noHodopax.
[Ipupona paszobmaromero 3¢gdexra. Poiab MeMOpaHHOro MOTEHIMANa B PETYNIALHUU KIETOYHOIO



MeTaboIM3Ma.

17. ®opmbl HaxoxIeHHs azoTa B mpupoxae. IlyTm mocTyruieHuss a3oTa B pacTEeHHE.
Tpancnopreps! pa3nuyHbIX (HopM a3oTa.

18. AccuMumsiiMs HUTPATOB B JIMCThSIX W KOpHAX. Hutparpemykrasa. Perymsus
accuMmWALMKM HUTpaToB. CHHTE3 TMEPBUYHBIX aMUHOKHUCIOT. TpaHcamuHHpoBaHue. MexaHU3M
peakiMu M poib nHHpuaoKcanbdocdara B3amMOCBA3b YIIEPOAHOTO U a30THOTO OOMEHOB B
pacrenun. Cunre3 riiyramaTta. bBuocuHTe3 mpojinHa W apruHuHA. AcCmapTar Kak MpeanieCTBEHHUK
nATH  aMUHOKUCIOT. CuHTe3 ruapodoOHBIX aMUHOKHCHOT. LluxuMaTHBIE MyTh CHHTE3a
apOMAaTUYECKUX aMUHOKHCIIOT.

19. Cumbuoruveckas a30TQUKcaIus. Knaccudukanus A30THUKCUPYIOLTIX
MHUKpoopranu3MoB. OOpa3oBaHue KiIyOeHbKOB. MeXaHH3Mbl BOCCTAHOBJICHUS MOJICKYJISIPHOTO
a3zora. ApOycKyisipHas 1 SKToMuKopu3a. Kpyrosopor a3ora.

20. Accumumsnus cynabgara. CXOACTBO MPOLECCOB aCCUMIIISLUU CyiabdaTa W HHUTpaTa.
AxktuBaius cynbdara nepen BocctanoBienneM. Oukcanust HyS B popme nucrenna. Iimyratnon kak
AQHTUOKCHUJIAHT U CPEJCTBO JETOKCUKAUU KCEHOOMOTUKOB. DUTOXENATHHBI U 3aIlUTa PACTCHUN OT
TSOKETBIX MeTaII0B. CHHTE3 METHOHUHA U3 IIUCTEHHA.

21. Merabomusm docdopa. Dochopcoaepxkamue coeauHEHUS. I[lyTH MOCTYIUICHUS
docdopa B kinerky. @utun - 3anacHas popma gochopa. Makposprudeckue coeauaerus pocgopa.

22. )KupHble KHCIIOTHI: HACBHIIICHHbIE, MOHOEHOBBIC, ITOJMEHOBBIC, HOMEHKIIATYpA.
[Mpupomnpie  Tpuamwimmnepoisl. Crpykrypa u  kiaccupukanus  (GochommnuaoB U
churromunuIoB. CTEPOUIBI.

23. OKHCJICHHE )KUPHBIX KUCIOT. AKTUBAIMS KUPHON KUCIOTHI B IUTOILIA3ME KIIETKH.

24. TpaHCHOPT >KUPHBIX KHUCIOT B MUTOXOHAPUHU NPU YYaCTHM KapHUTHHA. Perynsius
OKHCJICHUS KUPHBIX KACIOT MATOHMWI-KOA.

25. TlocnenoBatenbHOCTh peakuuii B-oxucieHus anuia-KoA B MaTpukce MUTOXOHAPHIL.
DHepreTrka OKUCICHHS KUPHBIX KHCIOT. OKHCIICHNE HEHACBIIICHHBIX JKUPHBIX KUCIIOT.

26. buocuHTe3 XUPHBIX KUCIOT. TpaHCIIOPT BHYTPHUMUTOXOHPUAIBHOTO aneTmi-KoA B
uuroriasMy. LlutpatHeiii Mexanusm tpancnopta aueTmii-KoA. OOpa3oBanue mManonun-KoA, poib
ouotuHa (ButamuHa H) B aTom mpouecce. MyabTU(PEPMEHTHBIM KOMIUIEKC — CUHTETa3a KHUPHBIX
KHCIOT ¥ alWI-TIEPEHOCSIIUI OeJIOK Kak OJWH M3 €ro KOMIIOHEHTOB. llociieZoBaTenbHOCTh
peaknuil CUHTE3a aJIbMUTHHOBOMN KUCIIOTBHI.

27. CuHTe3 HEHACBIIICHHBIX JKUPHBIX KHCIOT. bBHOCHHTE3  TpHAIMITIHIIEPOIIOB.
[TonsipHBIE TIUIIEPOTUTIHIBL.

28. OKCWIHMIUHBI - CUTHAJIBHBIE W 3alIUTHBIE coequHeHus. Jlumokcurenaza. CuHTE3
OKCHJIMITHHOB.

29. OcoOeHHOCTH BTOPHYHBIX METa0OIMTOB pacTeHuid. Knaccudukamms BTOPUYHBIX
MeTaboIUTOB. 3aKOHOMEPHOCTH CTPOEHUS U PYHKIIMU BTOPUYHBIX META0OIUTOB.

30. Mzonpenouasl (TeprieHoubl). DEHONBHBIC COSAWMHECHUS. AJKAIOHWIbl. MUHOpPHEIC
TPyl BTOPUYHBIX METAOOJNUTOB: TIIMKO3UBI, PACTUTEIBHBIE aMHUHBI, HEMPOTECHHOTCHHBIC

AMHWHOKHCJIIOTHI, OeTajanHEbL.



PaspaGorunku:
A/
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