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l. ean 1 32024y TUCHUTLIHHBI

Heab: dopMupoBaHue mpecTaBieHUN 00 OCOOCHHOCTSIX MeTaboiM3Ma pPAacTEHUH Kak

ABTOTPO(HBIX OPraHU3MOB,

CIOCOOHBIX K (OoTOCHMHTE3y H 00JIaJalomuXx CBOEOOpa3HOM

Onoxumuen NECPBUYHOI0 1 BTOPUYHOI'O O6M€Ha, MPUMCHCHHUC MOJYUCHHBIX 3HAHUH U HaBBIKOB B
pPEUICHUA HpO(i)eCCI/IOHaJ'IBHBIX 3ajJa4.

3amaun:

- U3Yy4YeHHE OCOOCHHOCTH CTPYKTYpbl M (DYHKUMH pacTUTENbHBIX KJIETOK; Ipolecca

dorocunHTE3a;

- (hopMHUpOBaHKE TPEICTABICHU 00 OCOOCHHOCTSAX OEIKOBOTO M JIMIIKUIHOTO OOMEHa y
pacTeHuii; MexaHu3Max pPeryJsud GOTOCHHTE3a B CUCTEME LIEJIOT0 PACTEHHS; A30THOM OOMEHe

pPaCcTCHHUM,

- I0JIy4Y€HHUE NIPEACTABICHUMN O IPOCTPAHCTBEHHOW OPraHU3aLMU U JIOKAIM3ALUU CUHTE3a
U HAKOIUIEHUS BTOPUYHBIX META0OJUTOB B PACTCHUHU, CIEUUATU3UPOBAHHBIX CTPYKTYpax
HAKOIIJICHUS BTOPUYHBIX METAa00JINTOB, (YHKIIUAX BTOPUYHBIX META0OIUTOB.

«brnoxumus pacTeHUN»

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. VYueOnas pucumuimHa b1.B.7

OTHOCHUTCA K YacCTu,

dbopMupyeMoii ydyacTHUKaMHu 00pa30BaTEIbHBIX OTHOIICHHMA

2.2. Il w3ydeHWs] NaHHOW Y4eOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHUS H
HaBBIKH, (POPMUPYEMBIE TIPEIIIECTBYIOIMMH AUCUUILTUHAME: «Opranudeckas XxuMusy», «Hayku
0 OHOJIOTHYECKOM MHOT000paszum», «buoxumus», «Dusmonorust pacteHwit», «IeHeTHKaY,
«MomnexynspHasi OUOIOTHS.

2.3. TlepeveHb MOCHCIYIONMX YYCOHBIX AUCIMILINH, JJIsI KOTOPHIX HEOOXOIUMBI 3HAHWS,
YMEHHS U HaBbIKU, (popMHUpyeMble JaHHOW y4eOHOW AMCHUIUIMHON: «broxumuueckue OCHOBBI
cTpecc-puznonorun», «buorexHonorus pacreHuit», «OCHOBHbIE META0OJMYECKUE IMYTH U HX
perynsuus», «bruoxumus u GU3NOIOTHS BTOPUIHOTO MeTadoIn3May, BeinonHenue BKP.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA INCHUIIJIMHBI

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

I1K-1: CnocoOeH mpUMEHATh Ha MPAaKTUKE TEOPETUYECKHE OCHOBBI M 0a30Bble METOJIbI
OMOJOTNYECKOH XMUMHH, T€HETUKH, MOJIEKYJSIpPHON OMONOrMM, (PU3HOJIOTMM M OMOTEXHOJIOTUU

pacTeHui.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIU

Komnerennus HNuaukaTopsl Pe3yabTarhl 00y4eHust
KOMIIEeTeHI M
I1K-1 WK k1.1 3HaTh: - TPUHIUIBI KIIETOYHON OpTraHU3aIlud
CriocobeH npuMeHSTh Ha | 3HaeT TEOpPETHYECKHE | PACTUTCIILHBIX 00BEKTOB;
PAaKTHKE TEOPETHUECKHE | ocHOBBI  GHMOTOIMYECKOd | - OMOXMMHUUYECKHE OCHOBBI U MOJ'IeKyj'IngBIe
OCHOBBI " 6a3OBBIe S FCHETHKI MGX&HI%SMBI KN3HCACATCIBHOCT paCTeHH?,
o 2 > - h51 IIPHUHIIMIIBI B3anM HUCTBU
METOAbI  OMOJIOTHYECKON o oorme PHHIL 3aUMOZeHC
MOJIEKYJIAPHOW OWOJIOTHH, | pasiuyHbIX  MeTabONMYecKUX  IyTed B
XHMHUH, TCHCTHKH, 0 pacTUTENBHOM OpraHU3Me
. HMOTEXHOJIOTUU " :
MOJICKYJIIPHON OHOJIOTHH, v )
9] MCTb: - TIPUMCHATH 3HaAHUA 00 OCHOBHBIX
¢uznonoru  pacTeHHi
buznonoruu u . 5
5 PHHIMIIAX ~ pEryJsiiud  MeTabonmu3ma  JUIs
GHOTeXHONOrHH pacTeHHit. | 0a30BbIX METONIOB | oGpscHenust (DM3MOTOTMYECKMX TIPOLECCOB U
HCCIIEOBAHU. 00BSICHEHHS SKCTIEPUMEHTAIBHBIX PE3yJIbTATOB.




BJ'IaI[eTLZ HaBBIKaMH OOJIBIIIOrO

06beMa nHOPMAITHHL.

OCBOCHUA

HIIK nk 1.2

YMmeer IIPUMEHSATH
OMOXHUMHYECKHUE n
MOJIEKYJISIPHO-
OMOJOrHYeCcKUe  METOJbI
HCCIIeIOBaHUM JUIS
W3Yy4YeHUs OMOJIOTHYECKHUX
00BEKTOB.

3HaTh: OCHOBHBIC METOMIBI OMOXMMHH PAaCTEHUH,

HE0O0XOIUMEBIE JUTSE W3YYCHUS
KHU3HEIESTEITPHOCTH PAaCTCHHI.

YMeTb: - TpPUMEHITh OCHOBHBIE METOJBI
aHalM3a U OLEHKH COCTOSHUS JKUBBIX CHUCTEM
(pactenus).

Brmamers: - HaBBIKaMH MogOopa HEOOXOIMMBIX
OMOXUMHYECKUX U MOJIEKYJISIPHO-
OMOJIOTMYECKUX  METOJOB  JUIsl  PEIICHUS

HCCIIEA0BATENHLCKIX 33a/1ad U MPo0jIeM B 001acTH
OMOXWMHHU PACTCHHA.




IV. COIEPKAHHUE U CTPYKTYPA JUCIUIIJINHbI

O0beM THCHHUILIMHBI COCTaBJIsieT 3 3a4eTHBIX exuHuIbl, 108 yacos, B Tom uncie 0,14 3aueTHas exuHUIA, 5 YacoB HA 3a4eT.

W3 HUX pean3yeTcs ¢ UCIOJIb30BAHUEM AJICKTPOHHOTO OOYYCHHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI 22 4acoB.

®opMa NPOMEKYTOUYHOM ATTECTAIUM . 3a4ET.

4.1 CopepxxaHue IMCUUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHMeM BHJAOB Y4eOHBIX 3aHSITHI M OTBeJIEHHOI0 HAa HMX
KOJIMYEeCTBA AKA/IeMHYECKUX YaCOB

Ne Pa3zgen nucuunjnHbl/ TEMa - Buapl yaeOHO# paboThI, ®opMa TeKylIero
n/H < | BKIIKOYAs CAMOCTOSTEIIBHYIO PabOTy O0YHAIOIKXCs , | KOHTPOIIs
- E MPAKTUYECKYIO MMOATOTOBKY U TPYI0EMKOCTb ycneBaemMocTu/
g 3 (B yacax) ®opma
o g IPOMEKYTOUHOI
52, KonraktHas paboTa mpemnogaBaTens ¢ =
= 2 aTrecTanuu
£ S o0y4JarmuMucs =
@ 2 = g (mo cemecTpam)
S e = = ®
2

2 < = S )

3} z ; = Jlexnus | Cemunap/ KouncynbTamus =

S s = IIpakTuyeckoe, s 8

| O e JraGopaTopHoe S =

O = = = 3aHsiTHe/ O =

1 2 3 4 5 6 7 8 9 10
1 Paznen 1. OcobeHHOCTH CTPYKTYPHI U QYyHKIUI
A TPYKTYPEL M QyHKIL 5 4 - 2 - 2 TectupoBanue
pacTuTenbHBIX KIeTok. Tema 1. [Iporommact.

2 Paznen 1. OcobeHHOCTH CTPYKTYPHI U QYyHKIUI TectupoBanue
pacTUTENBHBIX KiIeTOK. Tema 2. Knerounas 5| 65 2 2 0,5 2 Komnoksiym
CTEHKA.

3 Pazmen 2.  CtpykTypHO-(pYyHKIIMOHATbHAS Komnoksuym
OpraHH3aIus doTocuHTE3A. Tema | 5 | 45 - 2 0,5 2
1.ITurmeHTHBIE cUCTEMBI (POTOCHHTE3A.

4 Pazgen 2. CtpykTypHO-byHKIIMOHATBHAS KostokBuym
opranu3zanus gortocunresa. Tema 2. Tpancropt | 5 | 9,5 2 3 0,5 4 Tectuposanue
AJIEKTPOHOB B TpoIiecce GOTOCHHTE3A. KCP




S) Paznen 2. CTpyKTypHO-(pYHKIMOHATIbHAS Konnoksuym
opranuzanus ¢poTocunre3a. Tema 3. 6,5 0,5 TecrupoBanue
dorodochopuiupoBanue. KCP

6 Paznen 2. C -

azfen TPYKTYpHO-(GYHKIIMOHATIbHAS KoIoKkBHyM
opraam3anus gorocunresa. Tema 4.IIporeccs 10 1
TectupoBanue
aCCUMWJISALIMYU yTiepoja npu poToCHHTE3E.

7 Pa3nen 3. Jlpixanue pacrenuii. Tema 1.

Komnoxsuym
Pacmennenue cyocTpaToB a1t OMOJIOTMYECKOTO 6,5 0,5

TectupoBanue
OKHCJICHUSL.

8 Paznen 3. Jlpixanue pacrenuii. Tema 2. 85 05 KonnokBuym.
OxucnurensHoe GochopunupoBanue ' ' TectupoBanme

9. Paznen 4. A3oTHbiil 0OMeH pactenuii. Tema 1. 4 i KomnokBuym.
[ToctyruieHne a30Ta B pacTeHUsI. KCP

10. | Pazgen 4. A3oTHbIN 00MeH pacTeHuid. Tema 2. 75 05 TecTupoBanue
AccuMWIALMS HUTPATOB. ' ' KCP
11. | Pa3gen 4. AzoTHbiil 0OMeH pacteHuil. Tema 3. 45 05 Komnoksuym.
CumbOmnoTHuecKas a30ThUKCAITHS. ' ' TectupoBanue.
12. | Pazgen 5. Merabonusm ce ocdopa. Tema
o Tabomusm cepel i Gochop M TectupoBanue.
1. Accumunsanus cynbdara ¥ CUHTE3 6,5 0,5 KCP
CEPOCOJICPIKAIINX BEIICCTB.
13. | Pazgen 5. MetabGonusm cepsl u dpocdopa. Tema
A pet 1 pocop 45 05 KCP
2. Metabonusm docdopa.
14. | Pazgen 6. OcoOeHHOCTH JIUMUIHOTO OOMEHA B
A A 45 0,5 TectupoBanue
pactenusax. Tema 1. ['munepoaunuasl.
15. | Pazgen 6. OcoGeHHOCTH JIUMUTHOTO OOMEHA B KomnokBuym.
6,5 0,5
pactenusix. Tema 2. OKCUJIMIHHBI. KCP.
16. | Pazgen 7. Bropuunsie metabonutsl. Tema 1.
Komnoksuym.
OO6mue npeacTaBiaeHUs 0 BTOPUYHOM 6 - KCP
MeTaboIr3Me pacTeHU.
17. TectupoBanue.
Pa3znen 7. Bropuunsie metabonutsl. Tema 2. THpOBATIH
5 1 KonnoxBuym.

OCHOBHBIC T PyHIbl BTOPUYIHBIX MeTa0O0IUTOB.

KCP.




4.2 Tli1aH BHeayIMTOPHON caMOCTOSITeIbHOH Pa6doThl 00y4aloIUXCS N0 JUCHUIIHHE

Cemectp

HazBanwue pasznena, TeMbl

CamocTosTeIpHas pa60Ta O6y‘IaIOIIII/IXC$I

Bug camocTosiTensHOR paboThI

Cpoxku
BBITTOJTHECHUS

TpynoemkocThb
(uac.)

OreHo4yHOE
CPEICTBO

VYuebuo-
METOAUYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Pasgen 1. OcobenHocTu
CTPYKTYpBI U (QYHKITUI
PaCTUTEIBHBIX KIIETOK.
Tema 1. IIporomiacrt.

CaMOCTOSATEIIBHOE HU3YyYCHHUE TCOPETUYCCKOIr0 Marepuaia II0
CTPYKTYpEC paCTHTeJ’IBHOﬁ KICTKU U (1)YHKIII/I${M €€ OTACIbHBIX
KOMIIAapTMEHTOB.

TectupoBanue

Xenar I'.-B.
brnoxumus
pacTeHuil. -
M.:BMHOM.
Jlabopatopus
3HaHu#, 2011, - 471
c. (4 7x3.)

YeHnron 10.C.
Beenenue B
KIICTOYHYIO
OHOJIOTHIO

Paznen 1. Ocobennoctu
CTPYKTYpBI U (PYHKIIUH
PaCTUTEIBHBIX KIIETOK.
Tema 2. Knerounas
CTEHKA.

[ToaroroBka K MNPakTUYECKOMY 3aHSTHIO C HCIIOJIb30BAaHUEM
KOHCIIEKTA JIEKIIUA U PEKOMEHTyEMO! JTUTEPATYPHI.
CamocCTOsITeTbHOE H3YYEHHE TEOPETHYECKOr0 MaTepuala IIo
CTPOCHHIO OTHENBHBIX KOMIIOHEHTOB KJIETOUHOW CTEHKH,
OTJINYUAM HCpBH‘IHOﬁ u BTOpH‘lHOﬁ KJIIETOYHBIX CTCHOK Yy
pacTeHuil.

TectupoBanue,
KOJIJTIOKBUYM,
YCTHBIA 0IpOC

Xenar I'.-B.
brnoxumus
pacTeHuil. -
M.:BMMHOM.
JlabopaTopus
3HaHul, 2011. - 471
c. (4 7x3.)

Yennos 10.C.
Beenenue B
KJIETOYHYIO
OHOJIOTHIO




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKoCTh obecrieueHue
Bug camocTosiTensHOR paboThI CpPEeICTBO .
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroroBka K MPaKTHYECKOMY 3aHSATHIO C HCIIOJIb30BAaHUEM Komnoksuym. |Xennr I'.-B.
KOHCIIEKTa JICKIMH M PEKOMEHAyeMOW JuTeparypbl. Pazbop MUCbMEHHBIH | bruoxumus
Paznen 2. CtpykTypHO- BompocoB:  «Xijopodwmii,  cTpoeHHe M QYHKIHNY, ompoc. pacTeHuil. -
(GyHKIMOHANTEHAS «KapoTuHOHABI KaK JAOMONHUTENbHBIE MTUTMEHTBI OTOCHHTE3a» M.:BUHOM.
5 opraHusanus «DUKOOUIHUIIPOTEHHBl KaK OCHOBA AHTEHHBIX KOMIUIEKCOB Y 3 5 Ha60PfT(2)I(7)PII’II 471
& 3HAHWH, .-
¢porocuntesa. Tema 1. BOZOPOCIICH». c. (4 53
[IurmeHTHBIE CUCTEMBI Yenmos 10.C.
¢doTocuHTE3A. BeejieHue B
KIIETOUHY O
OHOJIOTHIO
Paszen 2. CTovi [MoaroroBka K NPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUEM Pemenne Xenar I'.-B.
. CTpyKTypHO- .
Ael PYKTYpHO KOHCIICKTa JIGKIIMA M PEKOMEHIyeMO# jHTeparyphl. Pa3dop y4EOHBIX buoxumus
dynKimonanbHas BompocoB:  «CTPYKTypHO-QYHKIMOHATEHAS  OPTaHM3aIHSA NpPOGIEMHBIX |[PACTEHHIL. -
5 |OpraHusanus 3JIEKTPOH-TPAHCIIOPTHOM ~ 1emd  (HOTOCHHTE3a y  BBICHIMX 4 4 3anau, M.:BHUHOM.
> % TOpUA
(orocunresa. Tema 2. pacTeHwuii». nHCHMeHHELH [ 200PATOP
TpaHCIOPT >IE€KTPOHOB B ompoc suanuit, 2011. - 471
b
npouecce GOTOCHHTESA. TeCTHpOBAHHE . (4 9x3.)
[MogroroBka K MPAKTHYECKOMY 3aHATHIO C HCIOJIB30BAHHEM OtBetbl Ha | Xenar I'.-B.
KOHCIICKTa JICKIMH U €KOMCHJIYEMOM JIMTEPaTyPHI. Pa360 brnoxumus
Pasnen 2. CTpyKTypHO- . p o PaTyp p KOHTPOJIBHBIC "
BonpocoB: «CtpoeHue u QyHkuuonupoBanue ATD-cuHTa3bl y BOIIPOCHI, pacTeHHUH. -
bynKuOHANbHAS pacTenuii», «Perynsmus cunreza AT® B XJI0pOIIIACTaX». pewenne  |M--bUHOM.
5 |opranusamus 5 2 Jla6oparopus
y4eOHBIX U N
(bOTOCHHTeaa. Tema 3. 3anwmii, 2011. - 471
MIPOOIIEMHBIX 4
®orohochopuupoBaHue. sanau ¢. (40xK3.)
b

Konnoksuym




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
METOTNIEeCKOe
OneHouyHoe
s o OKH JOCMKOCTb
Cemectp| Haspanue pasnena, Temsbl Cp Tpy. obecrieueHue
Bug camocTosiTensHOR paboThI CPEeICTBO N
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
Paznen 2. CTpykTypHO- IToxroroBka K MPAaKTHYECKOMY 3aHSITHIO C HCIOJB30BAHHEM TECTHPOBaHUE, |Xenar I'.-B.
(GyHKIMOHANbHAS KOHCIIEKTa JICKIMH M PEKOMEHAyeMOW JuTeparypbl. Pazbop pelenue Buoxnmus
OpraHH3aLHs BorpocoB «llytu accumunsitiuu yraepoaa B pacteHusax» «CAM- y4eOHBIX U pacTeHuil. -
5  |borocuuresa. Tema 4 MeTabomu3M», «DOTOIBIXaHHEN. 6 4 npo6aemupx M- PUHOM.
’ ) sazaq JlabopaTopus
[Iponeccr! accumunsauuu > |smammii, 2011, - 471
yriepoaa npu THCEMEHHBI | 4 5k3.)
doTocuHTese. Ompoc
[logroroBka K MPaKTHYECKOMY 3aHATHIO C HCIOJIB30BAHHEM Pewenue Xenar I'.-B.
Pazpnen 3. JIpixanue KOHCIIEKTa JIEKIMHM M pEeKOMEHIyeMo#l nureparypsl. Pazbop y4eOHbIX u  |brHoxumus
pacrenuit. Tema 1. BompocoB «Tumel yrieBonoB y pacreHuil 3amacHble (OpPMEI MPOGIEMHBIX  |[PACTCHH. -
5  |Pacmermienue cyGerparos |Yr1eBonos. [iponns kpaxmanay. «Lmukomms. [mokoreorenes. 7 4 3anad, %-%BHHOM-
U1 GHOJIOTUYECKOTO Luxn Kpebea. IlenrozodocdaTHblil myTh. MUCbMEHHBIH | 2 OPaTOPHi
3Hanmii, 2011. - 471
OKHUCJIEHUS. ompoc, c. (4 9x3.)
TECTHPOBaHHE
[ToaroroBka K MNPakTHYECKOMY 3aHSTHIO C MCIIOJIb30BAaHUEM [Mucemennbldt | Xenar I'.-B.
KOHCIIEKTa JIEKIMM M PEKOMEHIyeMoW muTepaTypbl. Pas3bop orpoc, Broxnmust
Pasyien 3; Heixanne BOmpocoB  «POPMHUPOBAHHE TPAAMEHTa HA OMOJOTHYECKHX JHMCKyCCHsi, |PACTCHHL. -
5 [PAcTCHHH. Tema 2. MeMOpaHax» «XUMHYECKUE OHOIOIMYECKHE Pa3OOMIUTENM. 8 4 Tectuposanue, |V-:PUHOM.
JlabopaTopus
OxucnurenpHoe pelenye 3aad. P Zgll -
dbochopunmpoBanme 3HaHUH, -

c. (4 9Kx3.)




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKoCTh obecrieueHue
Bug camocTosiTensHOR paboThI CpENCTBO N
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
[MoaroroBka K MPAKTHYECKOMY 3aHATHIO C HCIOJB30BAHUEM [TuceMeHHBIIH Xenar I'.-B.
KOHCIIEKTa JIEKIMHM M PEeKOMEHIyeMo#l ureparypsl. Pazbop OMpoC, peleHre buoxumus
BopocoB  «@DOpMBI  HaXOXXIEHUS a30Ta B IPUPOAEH y4eGHBIX I pacTeHuid. -
«Joctynuele ¢Gopmbl a3oTa i pacTeHuit». «llormomenue HpOOIEMHBIX M.:BHUHOM.
a30Ta KOPHAMUY. sanay JlabopaTopus
<O KBI; " 3Hanuii, 2011. - 471
OJLIOKBHYM. c. (4 9x3.)
Pasnen 4. A3oTHblit 0OMeH MonexynsipHo-
N TEHETUYCCKHE U
5 |pacrenuii. 1. [ToctymieHue 9 2
OMOXMMHUYECKHE
a30Ta B PACTEHUSL. METOLIBI B
COBpPEMEHHOM
6uoJIOTUH pacTeHUH
[DnexTpoHHBIH
pecypc]. - M:
BMHOM.
Jlabopatopus
3HaHui, 2012.
[MogroroBka K MPaKTHYECKOMY 3aHATHIO C HCIOJIB30BAHHEM TECTHUpPOBaHHE, Xennr I'.-B.
KOHCIICKTa JIGKIIMA M PEKOMEHIYyeMOH JHTeparyphl. Pa3dop pelieHune Buoxumus
Pasnen 4. AzorHblil 00MeH |BorpocoB  «IlyTh  mocTyruleHMs HUTpaTa B pPacTEHHs», yueOHBIX 1 pacTeHuH. -
5  |pacrennii. Tema 2. «BOCCTaHOBJIEHHE HUTPATOB B PA3HBIX YACTAX PACTEHHUID». 9 4 IPOGIIEMHBIX M.:BMHOM.
JlaGopatopus
ACCUMUITAIINS HUTPATOB. 3aja4 o
COMMUIALL pato A& snanuii, 2011. - 471
MUCbMEHHBIN c
onpoc
[MogroroBka K MPaKTHIECKOMY 3aHATHIO C HCIOJIB30BAHHEM YcTHBIH ompoc ¢ Xennr I'.-B.
Pagﬂen 4. A3OTHBH>1 06M6H KOHCIICKTa JICKIIMU U peKOMeHI{yeMOﬁ JIMTEPATYPHI. Pa360p HHCKYCCHeﬁ Broxumus
pactenmuit. Tema 3 BOIIPOCOB «MHUKpOOpraHU3MBbI a30T(HUKCATOPHI: TECTHUPOBAHUE, pacTeHuil. -
S CHMGHOTHYCCKAS CBOBOHOKHUBYIIUE U CUMOMOTHYECKHEY, «Perysius nponecca 10 2 pewenne sagau.| M- -bUHOM.
a30T(UKCALNN Y PACTCHHID. JlaGoparopust
a3oT¢uKcanus. swammit, 2011, - 471

C.




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
METOJINYECKOE
OrieHOYHOE
Cemectp| Hassanme pasnena, TeMsl . Cpoku | TpymoeMKocTh obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
[MoaroroBka K NPAKTHYECKOMY 3aHATHIO C HCIOJNB30BAHUEM TECTHPOBAHHUE, Xennr I'.-B.
Pasznen 5. MeraGonusm KOHCIICKTA JICKIMH H PEKOMEHIyeMOW JHTepaTypbl. Pa3bop pelenue buoxumust
cepsl U pocdopa. Tema 1. |Bonpocos: «Tursl cepocoepkalinx COSAMHEHNI Yy PACTCHUI U YUEOHBIX U pacTeHuit. -
5 |Accumunsanus cynbgara u [MX QYHKIHI», «Perysiaius CHHTe3a LICTCHHAY. 11 2 IPOOIEMHBIX JI;/I%BHHOM'
aboparopus
CHHTE3 CEPOCOACPKAIIUX 3amaq .
pocoaepial Aad, . |3Hamwmii, 2011. - 471
BELICCTB. MUChMEHHBIN c
onpoc,
[MoaroroBka K NPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUEM Pemenue Xennr I'.-B.
KOHCIIeKTa JIGKIIMM M PEKOMEHIyeMoil maureparypsl. Pa3bop y4EOHBIX buoxumus
Pasnen 5. Merabommsm BOnpocoB «PopMbl Haxoxaenus (ochopa B IPUPOAE M IIyTH IPOGIIEMHBIX pacTeHuil. -
5 CEphI U q)OC(i)Opa. Tema 2. €ro MOCTYIUICHUSI B pPACTEHUS. 11 2 3a1ad, M.:BMHOM.
Jlaboparopus
Metabomusm pocdopa. TeCTHPOBAHHE oopaTop
3Hanwmii, 2011. - 471
C.
IToaroroBka K NPaKTHYECKOMY 3aHATHIO C HCIOJIb30BAHHEM TECTUPOBAHHUE, Xenar I'.-B.
KOHCIIEKTAa JIEKIIMH M PEKOMEHIYeMO# ImTepaTryphl. Pas36o elIeHue buoxnmus
Pasnen 6. OcobeHHOCTH p Y patyp p P ACTCHMIL -
OMeHa B BONPocoB «CTpyKTypa ¥ (PyHKIIUH TIHULIEPOTUTTUIOB. y4eOHBIX p .
JIMIIUAHOTO O .
5 A 12 2 POOJIEMHBIX M.:BHOM.
pacrenusix. Tema 1. JlaGopaTopust
3ajad4, N
I'muueponunuasl. . |3Hanwmii, 2011. - 471
MHCHbMEHHBIN

onpoc

C.




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
Ouetoutoe METOANYECKOE
Cemectp| Hassanme pasnena, TeMsl . Cpoku | TpymoeMKocTh obecrieueHue
Bun camocTosTenbHO# paboTh CpENCTBO N
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroroBka K MPaKTHYECKOMY 3aHSATHIO C HCIIOJIb30BAaHUEM Xennr I'.-B.
KOHCIIeKTa JIGKIMM M PEeKOMEeHIyeMoil iureparypsl. Pa3bop broxumust
BorpocoB  «IlytTm cuHTE3a  OKCHIMIHMHOBY», «3HAYCHHE PacTeHHUH. -
OKCHJIMITUHOB /ISl PACTEHHIT». M.:BUHOM.
IToaroroBka NUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHL. Jlaboparopus
peuienue 3Hanwmii, 2011. - 471
4eOHBIX U |C. (4 9K3.)
Pa3nen 6. OcobennocTtu Y -
poGIeMHbIX | VOIEKYIIPHO
JUTIHIHOTO OOMEHA B TEHETUYCCKHE U
5 13 2 3a1ad,
pacrenusix. Tema 2. . |ouoxnmudeckue
OKCHUJTUTIVHBL. TTHCBMCHHBIN Iyveronr B
OIIpoC, COBPEMEHHOM
JUCKYCCHUS OHMOJIOTHH paCTeHUI
[OnexTpoHHBIH
pecypc]. - M:
BMHOM.
JlabopaTopus
3HaHui, 2012.
P IloarotoBka K MNpPAaKTUYECKOMY 3aHATHIO C MCIOJIB30BAHHEM pereHue Xennar I'.-B.
asnen 7. BTOPHYHBIC| oucrexra nexumm u pexomenmyemoii mureparyphr. Pasfop y4eGHBIX 1 Broxumus
merabomutel.  Tema 1. BONpocoB « CymecTByonye KiIacCH(PUKALUN BTOPUYHBIX NMPOGIEMHBIX pacTeHwuii. -
5 OOmye npeaCcTaBICHUs O|MeTaboNIUTOB Yy  pacTeHui»,  «DyHKIUH  BTOPHYHBIX 14 5 sanad M.:BMHOM.
BTOPUYHOM MeTab0IM3Me [METaboIHTOBY. aad, Jlaboparopus
N NACBMCHHBIN |3HaHuid, 2011. - 471
pacTCHHIA.
orpoc, c.
JUCKYyCCUs
IToaroToBka K NPaKTUUYECKOMY 3aHATHIO C HCIOJb30BAHUEM Xennar I'.-B.
Paznen 7. BTOpI/I‘lHBIC KOHCIICKTa JIGKIIMA M PEKOMEHIYyeMOH JHTeparyphl. Pa3dop TECTUPOBAHUE, Broxumus
MeTabomuTeL. Tema 2. BOIIPOCOB «MUHOPHBIE TPYIIBl BTOPHYHBIX META0O0NUTOB. X UChMEHHBILH pacTeHuit. -
> OcHOBHBIE TPYTIIBI ymiun y pactenuiiy. 15 2 1| M.:BIHOM.
py Ompoc, Jlaboparopus
BTOPUYHBIX METAOOIUTOB. KonnokBuyM |suanuit, 2011. - 471

C.

O06mmit 00BeM CaMOCTOSTEIBHON pabOTHI MO AUCIUTUINHE (Jac) — 44




Cemectp

HazBanwue pasznena, TeMbl

CamocrosTenpHast paboTta o0yuaromuxcs

Cpoxku

Bug camocTosiTensHOR paboThI
BBITNIOJIHCHUSA

TpynoeMkocTb
(uac.)

OreHoyHOE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

N3 HuX 00beM CcamMOCTOATEIbHOH pPabOThI

¢ HCIOJB30BAHHMEM JJICKTPOHHOI'O 06yqeﬂml H

AUCTAHIMOHHBIX 00Pa30BaTEJIbHBIX TEXHOJIOTHIT 22 (4ac)




4.3 ConepxxaHue y4eOHOIro MaTepuasa
Pa3nes 1. Oco0eHHOCTH CTPYKTYPHI U QYHKIUI PACTUTEIBHBIX KJIETOK

Tema 1. IIporomaacr. Ilutormnasma. Opraseiisl pacCTUTEIBHOW KICTKH: HEMEMOpPaHHBIE,
onmHomeMmOpaHHble, aBymMeMmOpanHble. CTpoeHHE IUTa3MaTHueckoil MemOpanbl. Cucrema
BHYTPEHHUX MeMOpaH: HSHAOIUIa3MaTHYeCKHil peTukyiayMm u anmapaT [onpmxu. Ilmactuasl:
XJIOpOIIacThl, XPOMOIUIACTBI, JIEMKOIUIACTBI, MHpOIUIACTHABL. Mwurtoxonapuu. Bakyoss.
[Tepoxcucomel. Llutockener. 3anacHble BEIIECTBA PACTUTEIbHOM KIETKH.

Tema 2. Kierounasi creHka. MakpoMOJEKYJSIpHbIE KOMIIOHEHTBI KJIETOYHON CTEHKH.
Crou kietoynoil ctenku. [lopbl U nepBuyHble OpoBble NoJs. OOpa3oBaHUe U POCT KIETOYHOH
creHKkH. MexkieTHuku. [nasmonecmsl.

Paznen 2.CTpyKTypHO-PYHKIMOHAJbHAS OPpraHu3anus (pOTOCUHTE3A.

Tema 1. IlurmenTHble cucTeMbl ¢(oTocuHTe3a. XJIOPOQWIT - OCHOBHOM IHUIMEHT
¢dorocunTe3za. Bo3OyxneHHsle cocTosHus xinopodpwnia. CuHre3 Xxjopopuia. AHTEHHbIE
KOMIUIEKCHI: CTpoeHue 1 QyHKIH. KapoTHHOUIBI U (PUKOOMIINHBL.

Tema 2. Tpancnoprt 371eKTpOHOB B mnpouecce ¢orocunresa. MonynbHas opranuzanus
(OTOCHHTETHYECKOTO amnmapaTa. PeakimoHHBIE HEHTPHl MYPIYPHBIX M 3€JIEHBIX OaKTepH.
Dddext Dmepcona. Z-cxema. Cocra dotocuctemsl [ u II. Okucienue Boabl. Lluroxpom-b6/f-
koMmiuiekc. Boccranonenne HAJZI® B ¢orocucreme I. Heumxnuueckuid, HUKINYECKUN U
MICEBIOLUMKINYECKUI  TPAHCIIOPT  3JEKTPOHOB. PeryiasTopHble MEXaHM3Mbl TpPAHCIOPTA
AJIEKTPOHOB B IpoIiecce GOTOCUHTESA.

Tema 3. ®otodochopunupoBanue. [I[poToH-ABIKYIIAsA CUlla KaK MPOMEKyToYHas hopma
3amacanus dHepruu B mporecce cuHte3a AT®. JleiicTBre pazoOmuTencii. XeMHOCMOTHYECKAs
runore3a Mutyemia. Ctpoenue AT®-cuHTazHOro KomIuiekca. Mexanusm cuHTe3a AT B
nporecce GOTOCHHTE3A.

Tema 4. Ilpoumeccsr accummasinuu yriaepoaa npu ¢orocunrede. [{uxn Kanbeuna.
Crpoenue u ¢yHkimoHupoBanue pudymnozodudocharkapdbokcmnaser (Pyducko). C3 u C4-
pactenus. Mexanusm koHueHtpupoBanus CO2 y C4-pacrenuil. MerabonnsMm 1O TUITY
TOJICTSIHKOBBIX. OKCUreHa3Hasi akTUBHOCTh PyOucko - nctounuk ¢ocdoriaukonara. Perenepanus
puoyno3o-1,5-6udocpara u3 2-pocdornukonata B mporecce ¢(oroabixaHus. buocuHTe3
Kpaxmajia 1 caxapo3bl.

Pa3nes 3. /Ipixanue pacTeHuH.

Tema 1. PacuieruieHue cyO0cTpaToB AJisi OHOJIOTHMYECKOro okKucjaeHus. OKucieHue
TIIIOKO3BL. [ TMKONN3, TIIOKOHEeoreHe3 U mneHto3odocdarHeiii myTh. [{UKI TUMOHHON KUCIIOTHI,
ero perymsinus. [ mrmokcmnataeiii uki. Katabomusm skupHBIX KUcI0T. Paciiennenue, akTuBaus
U TPaHCHOPT KHUPOB. OKUCICHHUE KUPHBIX KUCIIOT.

Tema 2. OxwucaurejsbHoe ¢ochopuampoBanue. Peaknuu mnepeHoca 3JIEKTPOHOB B
MUTOXOHApHUAX. KOMIUIeKChl ~ MUTOXOHIApHUANbHOM  AbIXaTenbHOM  menu. OcoOGeHHoCTH
pacTUTENBHBIX MHTOXOHApPUMN: albTEepHATHBHAs OKcuAasa U anbrepHatuBHble HAJ(D)H-
neruaporenassl. Cunres AT®. Perynsamus okucnutensHoro ¢pochopuarnpoBanus.

Pasnen 4. A30THBII 00MEH pacTeHHI.

Tema 1. Iloctymienme a3ora B pacreHus. VcrouHuku aszora g pacTeHUM.
Tpancnopreps! pa3HbIX GopM a3oTa.

Tema 2. Accumumiasiuusi HUTPaToB. DEpMEHTHl BOCCTAHOBJIEHMsSI HUTpAToB. [lyTn
acCUMWISILIMM HMOHAa aMMOHMsSI B pacTeHHH. CHHTE3 MEepBUYHBIX aMHHOKHCIOT. Peakiuun
nepeaMHUHUPOBaHUs. B3aMOCBS3b yIiIepoJHOTO M a30THOI'O OOMEHOB B PAaCTEHUH.



Tema 3.
OpraHU3MOB.

MexaHu3MBbI

skTomMuKopu3a. Kpyrosopor azora.

Paznen 5. Merabosu3m cepol u pocdopa.

CumOnoTnyeckasi a3orgpukcanms.
BOCCTAHOBJIEHUSI MOJIEKYJSIPHOTO — a30Ta.

Knaccudukamms

a30T(HUKCUPYIOIINX
ApOyckynsipHas u

Tema 1. Accummiasiums cyjabdara ¥ CHHTE3 CepoCoAepKAMMX BelecTB. ACCUMUISAIINS
cyne(ara. AktuBanus cyibdara nmepea BoccranoBieHueM. Cynbdurpenykraza. Guxcamus H2S
B (popme nucrenHa. ['yTaTHOH KaK aHTHOKCHIAHT U CPEACTBO JIETOKCHKAIIMU KCEHOOMOTHKOB.
duToXENATUHBI U 3aIUTA PACTEHUHN OT TSHKENBIX MeTauioB. CMHTE3 METUOHWHA U3 IIUCTEHHA.

Tema 2. Meta6oau3zm ¢ocdopa. Dochopconepxaniue coequnenus. [lytu nmocryrmaeHus
docpopa B kierky. dutun - 3amacHas Gopma Qochopa. MakpoIspruueckue COCITUHEHUS

dhocdopa.

Pa3nes 6. OcoGeHHOCTH JMITHIHOTO 00MEHA B pacTeHHUsIX.

Tema 1. T'muuneposmnuabl. [lonspHbie TAUIEPOTUNUABI - KOMIIOHEHTHI MEMOpPAHBHI.

TpuanuarnuuepuHbl

Tema 2. OKCHJIMIHUHBI.
JIunokcurenasa. CUHTE3 OKCHINIIMHOB.

KaxK 3amnacHbIC BCHICCTBA.
AL[eTI/IJIKOBH3I/IM A. VY anuHeHue JKUPHBIX KHUCJIOT.

OKCHWINIINHBI

Pasjnen 7. Bropyuunble MeTa00IUTHI.

Cunres

KHUPHBIX KUCIOT de novo.

CUTHAJIBHBIC W 3alllUTHBIC COCAWHCHUA.

Tema 1. O0mmue npeacrabjieHNsi 0 BTOPUYHOM MeTabomu3Me pacteHuil. OcoOeHHOCTH

BTOPHUYHBIX

MeTa00JINTOB

pacTeHui.

Knaccuduxanus
3aKOHOMEPHOCTH CTPOEHUS U (PYHKIIMH BTOPUUHBIX METa0OINUTOB.

BTOPHUYHBIX

MeTa0O0JINTOB.

Tema 2. OcHOBHBbIE TPYNIbl BTOPUYHBIX MeTa00auTOB. M30mpeHonapl (TEpreHOUIb).
BTOPUYHBIX METa0OJIUTOB:
TJIMKO3U/IbI, PACTUTEIHHBIE AMUHBI, HETPOTEUHOTCHHBIE AMUHOKHUCIIOTHI, O€TaTaHBI.

DeHOJbHBIE COEIUHEHUS.

AJKanoumasl.

MuHOpHbBIE TPYIIBI

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHIH U J1A00PATOPHBIX padoT

No Ne HaumenoBanmue TpynoemkocTh Ouenounble | Popmupyemsbie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTraa KOMIIeTEHIIN U
U TeMbl NPaKTHYECKUX U Bcero N3 Hux (MHIUKATOPBI)*
J1a00paToOpHBIX PadoT | yacos NMpaKTHYecKast
NMOJATr0TOBKA
1 2 3 4 5 6 7
1 |11 B3aumocBs3b opranenn 2 TectupoBanu NK-1
PacCTUTEIHPHOU KIICTKH. e MK nx 1.1
UK 5k 1.2
2 |12 CTpyKkTypa © CBOWCTBa 2 TectupoBanue MK-1
MaKpPOMOJICKYJIAPHBIX KOJUIOKBHYM, HJIK ik 1.1
KOMITIOHEHTOB KJIETOYHOM YCTHBIN MK nx 1.2
CTCHKHU orpoc
3 |21 Cunres xmopoduiia 2 Komnmoxsuym IK-1
MHChMEHHbIH HJIK 1k 1.1
oImpoc. MK rixc 1.2
4 |22 CrpykTypHO- 4 Penrenne MK-1
(GyHKIHOHATBHAS Y4COHBIX I HIIK i 1.1
OpraHu3aIms AT MPOOJIEMHBIX UK k12
XJIOPOILIIACTOB. sajad,
MNHUCbMCHHBIN




orpoc,
TECTUPOBAHKE

2.3

DOyHKIHOHUPOBAHKE
AT®-cHHTa3HOTO
KOMILIEKCA.

OTBeTsI Ha
KOHTPOJIbHBI
€ BOIPOCHI,
peleHue
y4eOHBIX H
MIPOOTIEMHBIX
3ajad,
Komnoksuym

TIK-1
HIIK nx 1.1
HIIK nx 1.2

2.4

IIytun ACCUMWISLIAN
yIJepoJa y pacTHUH.

TECTHPOBAHH
e, pelieHue
Y4EeOHBIX H

MIPOOTIEMHBIX

3amad,

MUCHEMEHHBIN

oTpoc

TIK-1
HIIK nx 1.1
HIK 5k 1.2

3.1

Dranbl OMOJIOTHYECKOTO
OKHUCJICHUS TIIFOKO3BI

Pemmenne
Y4eOHBIX H
POOJIEMHBIX
3a7a4,
MHUCHhMEHHBIN
ompoc,
TECTHUPOBAHH
e

IIK-1
HIIK nx 1.1
HIK nx 1.2

3.2

TpaHcOpT  2JIEKTPOHOB
0 JbIXaTCJILHOW IIEIH
MHUTOXOHJPHH.

IInceMeHHBI
W ormpoc,
JIUCKYCCUSs,
TECTUPOBAHU
€, peuieHue
3a1aq

IIK-1
HIIK nx 1.1
UK k1.2

4.1

[Tytn moctymeHus a3ora
B pacTeHUS

[TucemenHsbI
i orpoc,
peleHue

y4eOHBIX H

MIPOOJIEMHBIX

3ajad,

KOJIJIOKBUYM

TIK-1
HIIK nx 1.1
UK k1.2

10

4.2

[IuxuMaTHBII 0yTh
CHHTE3a apOMaTHYECKHUX
aMUHOKHCJIOT.

TECTUPOBAHH
e, peleHue
y4eOHBIX U

MIPOOJIEMHBIX

3a;ad,

MMMCbMEHHBIN

onpoc

TIK-1
HIK nx 1.1
UK k1.2

11

4.3

CumoOnornueckas
azoTduKcaus.

VcTHEIH
OTIpoC C
JIUCKyCCUEn
TECTUPOBAHU
e, peleHue
3a1a4

TIK-1
HIIK nk 1.1
UK k1.2

12

5.1

JleTokcuKamus
KCEHOOUOTHKOB.

TECTUPOBAHH
e, peleHue
y4eOHBIX U

POOJIEMHBIX

3ajad,

MUChbMEHHBIN

TIK-1
HIIK nk 1.1
UK k1.2




ompoc,
13 | 5.2 Makposprudeckue Pemienue MK-1
dbochopcoaepxarine YUeOHBIX U UK ik 1.4
COCIMHEHU. HpO6J’IeMHLIX UK k1.2
3ajad,
TECTUPOBAHU
e
14 | 6.1 CuHTE3 KUPHBIX KUCIIOT. TECTUPOBAHU IK-1
e, pelenne HIK ik 1.4
y49eOHBIX U HJIK k1.2
MIPOOJIEMHBIX
3ajad,
MACbMEHHBIN
omnpoc
15 | 6.2 CHHTE3 OKCUIIUIINHOB. penieHue K-1
y4eOHBIX MK k1.1
MIPOOJIEMHBIX HJIK rix1.2
3ajad,
MUCHEMEHHBIN
orpoc,
JIUCKYCCHS
16 | 7.1 3aKOHOMEPHOCTH pelieHue nK-1
CTPOEHUST BTOPUYHBIX YUEOHBIX U UK k1.1
MeTabO0JIHMTOB. TIPOGITEMHEIX MK nxi.2
3ajad,
MUCHEMEHHBIN
orpoc,
JIUCKYCCHS
17 | 7.2 Crpoenue u GpyHKIIMU TECTUPOBAHHE, MK-1
MHUHOPHBIX TPy IIHChMEHHBIIT MK nx 1.1
BTOPHYHBIX META0OIHUTOB. ompoc, HJIK 1k1.2
Komnoxsuym

4.3.2. Ilepeuenb TeM (BONPOCOB), BBLIHOCHMBIX

CTY/IeHTAMH B PaMKax camocTosiTebHoil padorsl (CPC)

Ha CaMOCTOSITC/JIBHOEC MU3YYCHHE

Ne n/m Tema 3aganue ®opmupyemasn HNIAK
KOMMEeTEHIUs

1. Pazgen 1. Ocobendoctu | M3yuuTh  TeopeTHdecKHii IK-1 HIIK 5k 1.1
CTPYKTYpBI M (pyHKIHI MaTepuaa 10  BOIPOCY: HIIK nixi.2
PaCTUTENLHBIX KIETOK. «OpraHemnbl pacTUTEIbHOU
Tema 1. IIporomuacr. KICTKIY.

2. Paznen 1. OcoGennoctu W3yunte  Teopermdeckuit [K-1 HJIK nx 1.1
CTPYKTYPBI U YHKITHIA MaTepuali 1o Borpocam HIIK nixi.2
pacTUTENHHBIX KIETOK. CTPOCHHUSI OTAEIHHBIX
Tema 2. Knerounas KOMIIOHEHTOB  KJIETOYHOM
CTCHKA. CTEHKH, OTITHYHSIM

IIEPBUYHOM M BTOPUYHOUI
KJIETOYHBIX  CTEHOK Yy
pacTeHHH.
Paznen 2. CtpyktypHO- Paz6op Bompocos: IK-1 HIIK rxc 1.1

3. (GyHKIIMOHAIbHAS «Xnopodwi, cTpoeHHE U HJIK k1.2

OpraHu3ays ¢ynkunny, «KapoTuHonast

¢dorocunresa. Tema 1.
ITUrMEHTHBIC CHCTEMBI

KaK JIOTIOJTHUTEIbHBIC
MMATMEHTHI (POTOCHHTE3a»




¢doTocunTe3A.

(((DI/IKO6I/IJ'II/IHp0TeI/IHBI KaxKk
OCHOBA aHTCHHBIX
KOMIIJICKCOB Y

BOJOPOCIIEH».
Paznmen 2. CtpykTypHO- Paz6op BOIIPOCOB: IIK-1 YK nx 1.1
(GyHKIIOHATbHAS «CTpyKTYypHO- HIIK k1.2
OpraHu3anus (yHKUMOHANBHAS
¢dorocunTesa. Tema 2. opraHuzalnus  3JCKTpPOH-
TpaHCHOPT 2JIEKTPOHOB B | TPAHCIIOPTHOM Lenu
nporecce (POTOCHHTE3A. (doTocuHTE3a Yy BBICHIMX

pacTeHUN.
Paznmen 2. CtpykTypHO- Paz6op Bompocos: IK-1 YK nx 1.1
(GyHKIIOHATbHAS «CtpoeHue u WK nx 1.2
OpraHu3alus ¢ynkunonupoBanne ATO-
¢dorocunTesa. Tema 3. CHHTa3bl y PACTCHUNY,
®dorodochopunmpoBanue | «Perymsius cuareza ATD

B XJIOPOTIJIACTAX).
Paznen 2. CtpykTypHO- Paz6op Bonpocos «Ilytu IK-1 UK 12
(GYHKITMOHATbHAS aCCUMWJIILIAN YIJIEepoa B UK k13
OpraHu3aLMs pacreHusax» «CAM-
¢dorocunresa. Tema 4. MeTabOoIH3M,
[Mpoueccet accumunsiun | «DoToabIXaHHEY.
yriepojaa mpu
(dboTocHHTE3E.
Paznen 3. Ipixanue Paz6op BonpocoB «Tursr IK-1 UK k11
pactenuit. Tema 1. YIJIEBOJIOB Y PACTCHHIA UK k1.2
Pacmennenne cyOcrparoB | 3amacHbie GOPMBI
JUTS OHOJIOTHYECKOTO yriaeBoaoB. ['uaponus
OKHCJICHUS. Kkpaxmana». «['nukonus.

I'moxoneorenes. Llukn

Kpebca.

[enrozodocdarubrit

Iy THY.
Paznen 3. [Ipixanue Paz0op Bompocos IK-1 UK nxc 1.1
pactenuii. Tema 2. «DopmupoBanue HJIK nxi .2
OKuCIUTETHHOE rpajueHTa Ha
dochopumupoBanue OHMOJIOTHYECKUX

MeMOpaHax» « XUMUYECKHe

OHMOJIOTHUECKUE

pazo0uuTen.

3anojHeHne TaOIHIIbL.
Paznen 4. AzoTHbIiH Paz6op BompocoB «DopMbl IK-1 WK rxc 1.1
oOMeH pacTeHHi. 1. HaxX0XJIEHHUS a30Ta B HJIK nxi 2
[octynnenue a3ota B npupozae» «JloctymnHsie
pacTeHus. ¢dhopmbl a3oTa s

pactrenuit». «Ilornomenue

a30Ta KOPHSIMIY.
Pa3znen 4. AsotHsIi Paz6op Bonpocos «Ilytu [K-1 HJIK nx 1.1
oOMeH pacteHuii. Tema 2. | MOCTyNJIeHHUS HUTpaTa B HJIK nxi 2
ACCUMWJISIIINSL HUTPATOB. | pacTEHUS»,

«Boccranosnenue

HUTPATOB B Pa3HbIX 4aCTIX

pacTeHuny.
Paznen 4. AzoTHbIiH Paz6op Bompocor IK-1 HIIK rxc 1.1
oOmeH pactenuil. Tema 3. | «MHUKpOOpPraHU3MBI HJIK nk1.2
CumbunoTrndeckas a30T(PHUKCATOPHI:

azoTduKcaIusl.

CBOOOTHOKMBYIIINE U




CUMOMOTHYECKHEY,
«Perynsuus npouecca
a3oTduKcalyy y

pacTeHUN.

Pazgen 5. Merabonnzm Paz6op BompocoB: «Turb IIK-1 YK nx 1.1
cepsl 1 ¢pocdopa. Tema 1. | cepocomeprkaniux HJIK k1.2
Accumwmisnus cynbdaTta | COSIUHCHHN y PacTCHUN H
Y CHHTE3 ux pyHkuuny, «Perymsus
cepocoIepKaIINX CUHTE3a [IMCTEHHAY.
BEIIIECTB.

Paznen 5. Merabomu3m | Pa306op BonpocoB «DopMer IK-1 UK nx 11
cepsl u pocdopa. Tema 2. | HaxoxaeHUS docdopa B HJIK k1.2

Merabommsm docdopa. | mpupoje u MyTH ero
MOCTYIUICHUS B PACTCHHS.

Paznen 6. Ocobennoctn Paz0op Bompocos IK-1 WK 1.1
JUTIHIHOTO OOMEHa B «CtpyKTypa 1 QyHKIUH HJIK 1.2
pactenusix. Tema 1. [JIMLIEPOIUIIHIOBY.

['munepoaunuapl.

Pasnen 6. OcobennocTn Paz6op Bonpocos «Ilytu IK-1 HIIK k1.1
JINIMIHOrO OOMEHa B CHHTE3a OKCHUJIUITHHOB, MK niki.2
pactenusix. Tema 2. «3HaueHue OKCHINITHHOB

OKCUJIUITHHBI. JUTSL PaCTCHUI».

IloaroroBka mUCHbMEHHBIX
OTB€TOB Ha KOHTPOJIbHBIC

BOTIPOCHIL.
Paznen 7. Bropuunsie Paz0op BompocoB « IK-1 UK mx 1.1
meTtabomutel. Tema 1. CymecTBytomue HIIK 1.2

OO0mue npeAcTaBneHns 0 | Kiaccu(uKanuu
BTOPUYHOM MeTaboJIM3Me | BTOPUYHBIX METAOOJIUTOB Y
pacTeHui. pacreHuit», « OyHKIUU
BTOPUYHBIX META0OIUTOBY.

Paznen 7. Bropuunslie Paz0op Bompocos IK-1 WK rx 1.1
MeTtabomutel. Tema 2. «MHHOpHBIE TPYTIIEI HJIK nixi.2
OCHOBHBIE IpyIIIBI BTOPUYHBIX META0OIHUTOB.

BTOPUYHBIX META00NUTOB | X QYHKIUH Y PACTESHHID.

4.4. Metoanueckue yKa3aHus M0 OPraHu3alui CAMOCTOSTEIbHOI PadoThl CTY1€HTOB

CamocTtosaTenbHas paboTa CTYJIEHTOB SIBIISIETCS COCTaBHOW YACThIO Y4YeOHOro mpoiiecca H
HMMEET 1ETBI0 3aKpeIyICHUE U YIiTyOJIeHUE TTOyYeHHBIX 3HAHUM U HaBBIKOB, MIOWCK M IPUOOPETCHHE
HOBBIX 3HAHUH, a TaK)KE BBITIOJNIHEHUE YUEOHBIX 3a/JIaHUM, TTOJITOTOBKY K MPEJCTOSIIIAM 3aHSTUSIM,
3a4eTaM M HK3aMEHaM.

Jlns  opraHu3anMd caMOCTOSTENbHOW paboThl MO AMCHUILIUHE «DBHOXUMHUS pacTeHUI»
UCIOJIb3YIOTCSA Cleytolre (GopMbl CAMOCTOSITENbHON yueOHOM paboThI:

- PaGota HaJ KOHCIIEKTOM JICKIIHH.

- [TonOop, n3yuenue, aHamu3 peKOMEHI0BaHHOW JIUTEPATYPBHI.

- CaMoCTOSITENTFHOE U3YUYCHHE OTACTBHBIX TeM, Maparpados, HE U3TOKEHHBIX B JEKIIUH.

- IlogroroBka K NPaKTHYECKOMY 3aHATHIO COCTOMT B TEOPETUYECKOW TOATOTOBKE U
BBHITIOJTHEHUH MPAKTUYECKUX 3aJIlaHU (pelieHue 3a7a4, OTBEThl Ha BOMPOCHI U T.J.).

- [ToaroroBka K TECTUPOBAHUIO.

- [ToaroroBka k pemieHuro 3aaad.

- [ToaroroBka k 3a4ery.

Iucomennvie padbomer. JIns M3ydeHUs TeM, HE U3IOKEHHBIX B JIEKIMH, PEKOMEHIYeTCs
HCII0JIB30BaTh OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATypPy, @ TAKKE MUCTOYHUKH, HANUJCHHBIE TIPU




MOMOUIM MH(OPMALMOHHO-CIIPABOYHBIX M MMOMCKOBBIX cucTeM. /i 3akperuieHHs Marepuana
PEKOMEHIyEeTCsl JieJlaTh KpaTKUE KOHCIEKTHI MO TeMme. B paMkax aucuuiivesl «buoxumus
pacTeHuiD» TaKxke MPeayCMOTPEHO BHITIOJHEHHE MUCbMEHHBIX PadO0T, B KOTOPBIX CTYJAEHTHI JOKHbI
3alOJHUTh Ta0NUIly CTpOeHHE U (PYHKIMOHUPOBAHHE OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOH-
TpaHCIIOpTHOM 1enu MuToxoHmapuit (komruiekcel [, II, III, IV) (cm. m. 4.3.2.). KadectBo
BBITIOJIHEHHON Pa0OThI OLIGHWBACTCA B XOZ€ OOCYKIEHHS IaHHBIX BOIPOCOB IPH IMPOBEICHHUU
KOJUIOKBHYMa T10 COOTBETCTBYIoMIEH Teme (cMm. 1. 4.3.1).

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB). HE MPEAYCMOTPEHBI Y4eOHBIM
TJTAHOM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) OCHOBHAsI JIUTepaTypa

1. Xennar I'.-B. buoxumus pactenuii. - M.:BUHOM. Jlaboparopust 3Hanwmii, 2011. - 471
c. (4 7x3.) Pexxum noctyna: DbC "UznarensctBo "Jlans". - Heorpanuu. Jloctyn
[/nttp://e.lanbook.com/books/element.php?pll_id=50558]

2. MonekyJIspHO-TeHETHUECKHE U OMOXUMHUYECKUE METOIBI B COBPEMEHHOM OMOJIOTHN
pactenuii [ DnexTpoHHsIi pecypc]. - M: BUHOM. Jlabopartopus 3uanuid, 2012. - 487 c. -
Pexxum noctyna: 9bC "Uznatenscto "Jlans". - Heorpanuy. JlocTym.
[http://e.lanbook.com/books/element.php?pll cid=25&pll id=8803]

0) JoMOJIHUTeIbHAS JIUTEPaTypa
1. Yenuos O.C. Breaenue B kinetounyto ouosnoruto. - M.: Anbsiac, 2015. - 494 c. (29
9K3.)

0) nepuogUYecKHe U3TAHUS

B) CIIHCOK aBTOPCKHX METOANYECKHX Pa3padoToK:

r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMBI

1. Hayunast Dnextponnast bubnuoreka http://www.e-library.ru

2. Nuadopmamnmonnas cucrema «EamHOE OKHO JOCTyIa K 0Opa3oBaTEIbHBIM pecypcam»
(http://window.edu.ru)

3. DBC «lIOPAWT». Anpec moctyna: https://www.biblio-online.ru/

4. Db MW3parenbckoro neHtpa «Axazemusi». Axapec nocryma: http://www.academia-
moscow.ru

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

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

7. Coro3 00pazoBaTeIbHBIX CaliTOB - EcTecTBEeHHbIE HAYKH

8. http://tusearch.blogspot.com - Tlouck 53IEKTPOHHBIX KHHUT, IyOJMKAIlMi, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX JIE€KTPOHHBIX OUOIHOTEK.

9. Google Scholar —TTouckoBas cricTema M0 HAyYHOH JTUTEPATYPE.

10. Science Research Portal - Hayuynas mouckoBas cucTeMa, OCYLIECTBIISIOIIAS
MOJHOTEKCTOBBI TOUCK B JKYpPHalaX MHOTMX KPYIHBIX HAYYHBIX H3JaTEIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer craTbi U JOKyMEHTHI B
OTKpPBITBIX Hay4HbIX 0a3zax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpPHOE 000PyI0BAHUE:
AynuTopust JUIsl IPOBEJICHUS 3aHATHH JIEKIIMOHHOTO TUIA: 000pYAOBaHa CrICUATN3UPOBAHHON
(yueOHoOI) MeOenpio Ha 25 MOCaJOYHBIX MECT; TEXHUYECKUMH CPEJCTBAMU OOYUYEHUS: MPOCKTOP


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, pnocka MapkepHas; Yy4eOHO-HATJSTHBIMH TOCOOUSIMH, O0ECIIeUYnBAIOIINMHI
TEMaTUYECKHE WIUTFOCTPAIUY 110 AUCIUILINHE: MPE3CHTAIUH 110 TeMaM IIPOTPAMMBEI.

Ayautopust  Juis  TPOBENCHHUS  3aHATHIl  MpakTUYeCKoro  TUHa:  o0opyJaoBaHa
crenranu3upoBaHHon  (yueOHo#) MmeOenpto Ha 10 MOCamOYHBIX MECT; JOCKOW MEJIOBOM;
TEXHUYECKUMH CpelcTBaMH 00ydeHus : mpoektop BenQ MS521P yueOHO-Har IS AIHBIMHA TOCOOUSIMU:
MPE3EHTAIMH 110 TeMaM IIPOTPAMMBI.

Komneiotepusiit  kiacc (yueOHas ayauTopusi) [ TPYHIOBBIX W UHAMBHAYAJIbHBIX
KOHCYJIbTAIlMi, TEKYIIero KOHTPOJsI W  TPOMEXKYTOYHOW  aTTecTallid, OpTaHU3aluu
CaMOCTOATENILHON pabOThI: ayAUTOPHUS 000PYI0BaHA CIICIHAIM3UPOBAHHON (YueOHOM) MeOebIo Ha
20 mocaJoYHBIX MECT, JOCKOH MEJIOBOI; 00OpyJOBaHAa TEXHHUECKUMH CPEICTBAMH OOYYEHUS:
cucteMHubIii 610k PentiumG850, monutop BenQ G252HDA-1 mit.; cucremusiii 610k Athlon 2 X2
250, morutop BenQ G252HDA — 8 mit.; cuctemusiii 6ok PentiumD 3.0GHz, monuTop Samsung
740N — 3 mT.; Mmono6sok IRU T2105P — 2 mit.; cuctemusiii 6ok Pentium G3250, monuTOp
BenQG955 — 1 mr.; cucremusii 6mok Pentium G3250, mommtop BenQ GL2250 — 1 mit.;
cuctemHbiit 610k Pentium G3250, monutop Samsung T200 HD — 1 wrt.; cuctemuslit 6110k Pentium
G3250, monutop Samsung T190N — 1 mr.; cucremuslii 610k Pentium G3250, monuTop Samsung
740N — 1 mwt.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHMYEHHBIM
JoCcTynmoM K cetu HWHTepHET M oOecredeHWeM J0CTyla B JJICKTPOHHYI HH(DOPMAIMOHHO-
00pa30BaTeNbHYIO Cpeay OpraHH3aIiH.

[Tomemenue st XpaHEHUS U MPOQPIIAKTHYECKOTO O0CTYKUBaHUSI YIeOHOTO 000PYIOBAHHUS:
aynuTtopusi 000pyZOBaHa CHEIUAIU3HPOBAHHOW MeOenbio Ha 3 MOCaJ0YHBIX MECTa; HOYTOYK
Lenovo T1580, mpoextop BenQ MS521P.

6.2. IlporpamMHoOe oGecnieyeHme:

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
Ne(3-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security ams 6usheca - Crammaptabiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14mo0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s0ps 20161 JIn.Ne1B08161103014721370444.

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

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

Office 365 nmpodeccronanbHbIi WItOC Is y4ammxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texuuuyeckue U 3J1eKTPOHHBIE CPEACTBA:
ITpe3enTaru o BceM paszenaM Kypca.

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MN

Jna  ocBoeHuss  OUCLHUIUIMHBI  «BHOXHMMHS  pacTeHMiD»  NPUMEHSIOTCA  CIEAYIOLUE
o0Opa3oBaTeNbHbIE TEXHOJIOTHH:

- Ungpopmayuonnasn nexyusa. JIekuus — 370 cKaToe HM3JI0KEHHE OCHOBHBIX Hay4HBIX (DaKTOB,
YTO SIBIIAE€TCS 0a30W IS aHaiu3a PacCyXKIEHWUU, OICHOK.

- Jlexyusa-euzyanuzayus. YUYUT CTYIACHTOB MpeoOpa3oBbIBaTh YCTHYIO U MHUCHMEHHYIO
nH(pOpMaLIKI0 B BU3yallbHYI0 QOopMy, uTO (OpMUPYET Y HUX MPOPECCHOHATHLHOE MBILIUIEHUE 32
CUeT CHUCTeMaTH3allMM ¥  BbIICJCHUS HauboJee 3HAUYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHusi oO0y4eHHs. 3agada TpernojaBaTessi HCIOJIb30BaTh Takue (HOPMBI HarJsIJHOCTH,



KOTOpbIE Ha TOJBKO IONOJHSIOT CJIOBECHYI HMH(OpPMAIMIO, HO U CAMHU SIBJISIOTCS HOCHUTEISIMU
uHpopManuu (CXeMbl, PUCYHKH, CIAWIbI-IPE3CHTAIMN, U T.I1.). DTOT BHUJ JICKIHH JIy4lle BCEro
UCIOJIb30BaTh Ha 3Talle BBEACHUS CTYACHTOB B HOBBIA paziell, TeMy AWUCLUILIUHBI.

- [Ipobnemnas nekyus. B otnuume ot copepskaHusi WHPOPMAIMOHHON JIEKIIMH, KOTOPOE
npe/ularaeTcsi IMpernojaBaTeleM B BHMJE HM3BECTHOIO, IOAJIEKAIIEro JIMIIb 3alIOMUHAHUIO
MaTtepuaia, Ha NpPOOJEMHON JIEKIMM HOBOE 3HAHHUE BBOJUTCA KaK HEW3BECTHOE IS
obyuaromuxcs. [IpoGieMHas jgeKIMs HaUMHAETCS ¢ BOIIPOCOB, C IOCTAHOBKU IPOOJIEMBI, KOTOPYIO
B XOJI¢ M3JIOKEHUS MaTepuaja HeoOXOIUMO pemuThb. JIeKIus CTPOUTCS TakuM 0OOpa3oM, UTO
MO3HAaHUs O0Yy4Yarollerocsi NpUOIMKAIOTCS K IOUCKOBOM, MCCIIENOBATENIbCKOM JeSITEIbHOCTH.
3/1ech Y4acTBYIOT MBIIUICHHE OOYYalolIerocs M €ro JUYHOCTHOE OTHOIICHHE K yCBAWBAEMOMY
MaTepHainy.

- Jlexyus-beceoa. Ilpeanonaraer HENMOCPEICTBEHHBIH KOHTAKT MPENOIaBaTeNs C Ay AUTOPUECH.
IIpenmyiiectBo Jiekuuu-Oecebl COCTOMT B TOM, YTO OHa I03BOJIAET IPUBJIEKaTb BHUMAaHME
CTYICHTOB K HanOoJiee Ba)KHBIM BOIIPOCAM TEMBI, ONPEACIATh COJACPKAHUE W TEMIT H3JI0KECHUS
yueOHOro MaTepuaiia ¢ yueToM 0COOEHHOCTEH CTYICHTOB.

- Ilpakmuueckue 3ansamus — 3TO 3aHATHE, IPOBOJUMOE 0] PyKOBOJICTBOM IIPEIOAaBaTessl B
yueOHOM ayIuTOpHUM, HANpaBICHHOE Ha YIIyOJieHMEe Hay4yHO-TEOPETHYECKUX  3HAHMW U
OBJIQJICHUE OMNpPENEICHHBIMH METOJaMH CaMOCTOSITEIBHOH paboThl, KOTOpoe (opMHpYET
npaktuyeckue ymeHus. OgHoil u3 ¢GopM NpPaKTUYECKUX 3aHATUI B By3€ SBISIETCS CEMUHAp.

- Cemunap-uccnedosanue. TexHOmOrus TMpPOBENEHUS TaKOrO CEMHUHapa MOXET ObITh
pa3IUYHOM, B 3aBUCUMOCTH OT TOTO, KaKOW METO]I 3aJI0’)KEH B €ro OCHOBY. B paMKkax JUCLHUIUIMHBI
«DKOJIOTHsI MUKPOOPTaHU3MOB» TPOBOAMTCS CEMHHApP C TOATOTOBKOM M  3acIylIIMBaHUEM
pedepaToB MO aKkTyalbHbIM MpoOiieMaM TEOPHUM UM MPaKTUKKM U IOCIEAYIOIIMM  HX
00CYKIICHUEM.

- Konnokeuymsi — BUJ| y4eOHOTO 3aHSTHSA, POBOAUMOIO C II€JIbI0 MPOBEPKU M OLIEHUBAHMS
3HaHW# ywamumxcsa. KOJIOKBHYM MOKET NpPOBOIUTHCS B (opMe HWHAMBHIYaTbHOH Oecemsl
IpernojiaBaTeNsi co CTYJEHTOM MM Kak MaccoBblii ompoc. B Xxonme rpynmoBoro oocysxiaeHus
CTYACHTBI YJaTCsl BRICKA3bIBATH CBOIO TOYKY 3PEHUS IO ONPENEICHHOMY BOTIPOCY, 3alIUIIATh CBOE
MHEHME, IPUMEHSAS 3HaHMsI, TOJIY4YEeHHBIE Ha 3aHATHAX MO MpeaAMeTy. B Xole KoTOKBUYMa Takke
npoBepsoTcss pedeparsl, APyrue NMUCbMEHHbIE PaOOTHI CTYJIEHTOB, NMPOBOAWUTCS 3aCIyIIUBaHHE
JIOKJIa/10B.

- Camocmosmenvras paboma cmyoenmos (cMm. 1m.4.4).

- Jucmanyuonnvie obpaszoeamenvHvle MEeXHONI02UU. Ion JMCTAaHIIMOHHBIMU
00pa3oBaTENFHBIMU TEXHOJIOTHUSIMU TTOHMMAIOTCSI 00pa30BaTeIbHBIE TEXHOJOTHH, PEaln3yeMble B
OCHOBHOM C TNPUMEHEHHEM HH()OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHuun
JTMCIUTUIAHBI « BHOXMMUS pacTeHUI UCTIONMB3YIOTCS CIIEAYIONINE TEXHOIOTHH:

= KkelicoBasg TeXHoJOrus — (QopMa JUCTAaHIMOHHOTO OOydeHHUs, OCHOBaHHas Ha
MPEOCTABIIEHNN O00ydaromuMcs HHGPOPMAIMOHHBIX O00pa30BaTEIbHBIX PECYPCOB B  BHJE
CMELUANIN3UPOBAHHBIX HAOOpOB  Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C  HCIIOJb30BaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIuH (KeicoB);

" HHTEPHET-TEXHOJOTHS — CIOCO0 JMCTAaHIIMOHHOM Nepenauyn MH(PpOpMaluu, OCHOBAaHHBIN Ha
WCTIOJh30BaHUHU TJIOOANBHBIX W JIOKAJIBHBIX KOMITBIOTEPHBIX CETeH i oOecredeHus: OCTyIa
oOyyaromuxcs K HH(GOpMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM Hu sl (pOpMHUpOBaHHUSA
COBOKYITHOCTH METOJIMNYECKHUX, OPTaHU3AIMOHHBIX, TEXHHUYECKUX M MPOTPAMMHBIX CPEICTB
peanu3alMy M YOpaBJIeHHUs Y4eOHBIM MPOIIECCOM HE3aBUCMMO OT MecTa HaXOXICHHUS €ro
cyobektoB. Mcnonb3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPHUAJIBI VISl TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA



B kauecTBe OIICHOYHBIX CPEJICTB Uil BXOAHOTO KOHTPOJIS OIEHKU YPOBHSI 3HAHUH CTYIICHTOB
UCIIONIB3yeTCsl cobeceoBanne. B mporecce cobecenoBaHUsl OICHUBACTCS ypPOBEHb BIIAJICHUS
0a30BbIMH 3HAHHUSMH, YMCHUSMH, HABBIKAMH, HEOOXOJAMMBIMH JIIsi Havajga OOY4YeHHS IIO
AJUCHUITIIINHE «buoxumusa paCTeHHfI», ONpCACIIKICTCA CTCIICHL BJIAJICHUA HOBLIM MATCpUAJIOM OO
Hayaya ero u3y4cHusl.

Ouenounvie mamepuanvl meKyujezo0 KOHmpoasn gropmupyromces 6 coomeemcmeuu ¢ JIHA

YHUsepcumema

B pamkax nucuurumabel «BHOXMMUS pacTeHUI MCIIONB3YIOTCS cieayonme HOopMbl TEKYIIETO

KOHTPOJIS!
- YCTHBIH OIIpOC;
- IUCbMEHHas paboTa;
- KOJUIOKBUYM;
- TECT;
- pelleHMe 3ajady;
- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.
DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAET:
- (hOHZ TECTOBBIX 3aJaHUH IO AUCLUILINHE,
- TEMaTUKa U MaTepuabl 3aJJaHuil,
- TEMaTHUKa U BOIIPOCHI K KOJUIOKBUyMaM,
- BOIIPOCHI 1l caMocTosATeabHOoro nzydenus (CPC)
- BOIIPOCHI U OMJIETHI JUIs 3aUeTa,
- KPUTEPHUH OLICHKU 3HAHUU CTYIEHTOB.
Ha3naueHue OLIEHOUYHBIX CPEICTB: BBIIBUTH chopMupoBaHHOCTh kommereHiuu I1K-1 (cm. m.

1)}
JIeMOHCTPALIMOHHBII BAPHAHT KOHTPOJILHOM padorsl (Pa3zgen 1. OcodennocTn
CTPYKTYPbI U QYHKIHMIA PACTHTEIbHBIX KJIETOK.)

Bapmunanr 1

1. H3o00pa3ute cxemMy CTPOeHHUS] M TOANMIIMTE HA Hell OCHOBHbIE KOMIIOHEHTHI
CJACAYIOIUX OpPraHe/ul PACTHTEJBHOH KJIETKH: JHIOIUVIA3MATHYECKHH PETHKYJIYM,
XJI0POILIACT. YKAKHUTE PYHKIMHU JAHHBIX OPraHe/LI.

2. JlaiiTe onpejaeseHus CJeAyIOUIUM TePMUHAM:

anomjacT, KpUCThl, AAPBIMIKO, 3THOILIACTBI, AMHJIOIUIACTBI, JUKTHOCOMA, JKCTEHCHH,

PaMHOraJIaKTypOHaHbI, (pesrieMa

3. Oco0eHHOCTH CTPOEHHMSI MHKPOTPYOOYeK, UX (PYHKIMHU B KJIeTKe.

4. CHHTe3 HeJUII0J103bl B PACTUTEIbHOI K/IeTKe: NPUBEANTE CXeMbl M ONMIINTE BTOPYIO H
YeTBEePTYI0 MO/Ie/IH CHHTe3a HeJ110J103bl. Hanumure popmyJty 1ne/siod0no3nl.

5. 3amojHuTe TadIUILY:

I'eMu11€/1)110103B1 KJIETOYHOM CTEHKH PACTEHUH

Ha3zBanue OcHoBHaf Tunel cBa3eii BbokoBble paIuKajbl
KJjacca COCTABJISIIONIAS (ectu  ectb). IlpuBenure
noJjmMepa (c (popmy.nl.

popmy.1oii)




6. OxapakTepu3yiiTe OCHOBHbIE€ aJKPYCTHPYIOIIHE BellecTBA KJIETOYHOH CTEHKH
pacTreHuii: cocTaB, QyHKIUH.

7. Hanumure chaeaywuye JTanbl CHHTE3a  MOHOJMIHOJIOB -  oOpa3oBaHHe
COOTBETCTBYIOIIMX  KHCJIOT M3  MpPAHC-KOPUYHOW  KHCJIO0TbI, o0pa3oBaHHue
KOHHU(}EPUJIOBOI0 CIIUPTA U3 COOTBETCTBYIOIIEH KHCJIOTHI.

8. OnuummuTe npoueccbl MUHEPATU3AIUH U OCAU3HEHUS KJIETOYHbIX CTEHOK PAaCTeHUIA.

Bapuanr 2

1. H3o00pa3ute cxeMy CTPOeHHsi W TOJANUINUATE HA Held OCHOBHbIE KOMIOHEHTbI
CJeNYIOIUX opraHe/ur: anmapatr [oablaku, MHUTOXOHAPHSA. YKaxure QYHKIUU
AAHHBIX OpraHeJ/LI.

2. JlaiiTe onpenesieHus cJleyIOIMNM TEPMHUHAM:

CUMILIACT, JaMeJlJIa, XPOMATHH, 3JIaHOIJIACTHI, MPOMJIACTUAbI, TOHOILIACT, IKCIAHCHH,

rOMOraJJaKTYpPOHAHBI, TYMMO3

3. Oco0eHHOCTH CTPOeHHSI MUKPO(HIAMEHTOB, HX (PYHKLIMH B KJIEeTKe.

4. CuHTe3 LeJUTIJI03bl B PACTUTEIbHON KJIeTKe: MPUBeIUTE cXeMbl H ONMIIHUTE MEPBYIO
U TPETHI0 MO/IeJIH CHHTe3a e/L110103bl. Hannmmure opmyty nesrnio3bl.

5. 3amoJHuTe TadIUIY:

IlexTHHOBBIE BelIECTBA KJIETOYHOM CTEHKH PACTEHU

Ha3Banue OcHoBHast Tunsl cBsA3ei bokoBbie paauKajbl
KJjacca COCTABJIAOLIAS (eciim  ecrtb). IlpuBeaure
noJMMepa (c (popmy.sl.

dopmynoii)

6. OxapakTepu3yiiTe OCHOBHble HWHKPYCTHPYIOIIME BelleCTBA KJETOYHOH CTeHKH
pacTeHuii: cocTaB, QyHKIHH.

7. Hamumure cieaymomue 3Tanbl CHHTE3a MOHOJMIHOJOB — 00pa3oBaHHe CHHAINOBOIO
CIMPTA U3 COOTBETCTBYIOLIEH KHMCJIOTHI, peakuuu o0pa3oBaHHs PAJAMKAIOB
MOHOJIMTHOJIOB.

8. Oco0eHHOCTHM CTpPOeHUs] KYTHKYJbI pacTeHuil, (QYHKOMM W BellecTBa ee
cocTaBJIsIIOLIHeE.

JdemoHcTpauuoHHbiii BapuaHT Tecta (Pazmen 1. OcoOeHHOCTH CTPYKTYpbI H
(yHKIHIi pACTUTENBHBIX KJIETOK.)

1. B xneTkax, BBIACTSIOMIMX WM XPaHAITUX O0JBIIOE KOTUIECTBO OeKa, mpeodiaiaeT:
a) rpaHyJsipHbIi OP
0) arpanysnspHbiii OP

2. B o0pa3oBanuu miaa3MoecM HE Y4acTBYET:
a) OIIP



0) mIa3maiemMma

B)AI'

I') KJICTOYHAsl CTCHKA

1) CPSIMHHAS TUTACTHHKA

€) necMoTpyOKa

K) HU OJIMH U3 BBIIIC MTEPEYNCICHHBIX

3. ®yukuueit 1P He sBisieTcs:
a) CHHTE3 OCJIKOB

0) CUHTE3 JIUIHUI0B
B)TPaHCIIOPT BEUIECTB

r)cuaTe3 ATO

I) perymsius romeocta3za Ca2+

4. Oynkiuu anmapata ['onbIk y pacTeHUIA:

a) CUHTE3 LIEJUTIOI03bI

0) CHHTE3 HEeleJUIOI03HBIX KOMIIOHEHTOB KJICTOYHOM CTCHKH
B) TJINKO3WJIMPOBAHKUE OCITKOB

I') yJUITMHEHUE HOBOCUHTE3HPOBAHHBIX JKUPHBIX KHUCIOT

1) TPAHCIIOPT BEIIECTB

5. B coctaB MUKpOTpYyOOUEK BXOJUT OENOK:
a) 0-TyOyJIuH

0) B-TyOynuH

B) MHO3HH

') aKTHH

1) KepaTuH

6. B coctaB Mukpo(uiaaMeHTOB BXOJUT OEOK:
a) 0-TyOyJIuH

0) B-TyOynuH

B) MHO3HH

') aKTUH

1) KepaTuH

7. OCHOBHBIM KOMITOHEHTOM KJICTOUHOW CTCHKH SIBJISICTCS:
a) 1eJIJTI0J103a

0) reMHUIIEIUTFOIO03bI

B) MEKTUHOBBIC BEIICCTBA

T') JIUTHUH

) cyoepun

8. 3aracHpIMU BEUIECTBAMH PACTEHUM ABIISIOTCS:

a) Kpaxmail



0) TIMKOTEH

B) TPHALMIITITHIIEPOJIBI
I')TAHHUHBI

11)OeNKu

T') OKCaJiaT KaJIbIIHsI

€) KpeMHUH

9. LIuCTONMMUTHI - ITO:

a) CIeUUaJIU3UPOBAHHBIE OpraHeIbl PAaCTUTENbHBIX KIIETOK, OTBEYAIOIIME 3a CHHTE3 U
TPAHCIIOPTUPOBKY KOMIIOHEHTOB KJIETOYHOM CTEHKU

0) oOpa3oBaHus U3 KapOoOHATa KAJIBIHS B PACTUTEIBHBIX KIETKaX

B) KOMIIOHEHTHI BEpETEeHA JICJICHUS KIIETKU

T') Y4aCTKH IJIOTHO YIAKOBAaHHOTO FeTepOXpOMAaTHHA

1) KPEMHHUEBBIE TEJIbIa B PACTUTEIBHBIX KIIETKaX

€) KpaxMallbHbIE 3epHa B KOPHEBOM YEXJIHKE

10. ®uTonuTsI - 3TO:

a) CIeUUaJIU3UPOBAHHBIE OPraHeIbl PACTUTENbHBIX KIETOK, OTBEYAIOIIME 3a CHHTE3 H
TPAHCIIOPTUPOBKY KOMIIOHEHTOB KJIETOYHOM CTEHKU

0) oOpa3oBaHUs U3 KapOOHATa KAJIBIH B PACTUTEIBHBIX KIETKaX

B) KOMIIOHEHTHI BEPETEeHA JIEJICHUS KIIETKU

T') Y4aCTKH MJIOTHO YIAKOBAaHHOTO FE€TepOXpPOMAaTHHA

1) KPEMHHUEBBIE TETbIa B PACTUTENBHBIX KIETKaX

€) KpaxMallbHbIe 3epHa B KOPHEBOM YEXJIHKE

11. CTaTONuUTHI - 3TO:

a) CIeNHUaTu3UPOBAHHBIE OpTaHEeIbl PACTUTENBHBIX KIETOK, OTBEYAIOIIHE 32 CHUHTE3 U
TPAHCIIOPTUPOBKY KOMIIOHEHTOB KJIETOYHOW CTEHKH

0) oOpa3oBaHus U3 KapOoHATa KalbLIU B PACTUTENBHBIX KIETKAX

B) KOMIIOHEHTHI BEpETEeHA JIEJICHUS KIIETKU

T') Y4aCTKH MJIOTHO YIAKOBAaHHOTO FeTepOXpPOMAaTHHA

1) KPEMHHUEBBIE TETbIa B PACTUTENBHBIX KIETKaX

€) KpaxMaJIbHbIE 3€pHA B KOPHEBOM YEXJIUKE

12. Mecto 00pa3oBaHus KPUCTAIJIOB OKcalaTa Kalblis B PACTUTEIbHBIX KJIETKAX:
a) MUTOXOHAPUH

0) MIacTUIBI

B) Al'

I') BaKyoJb

n) OI1P

€) KJIETOYHasl CTeHKa

) KYTUKYJa

13. Annenonatus - 3T0 CBOMCTBO paCTEHUM:



a) CIoCOOCTBOBATH MPUBJICYCHHUIO HACEKOMBIX-OIBUIHTEEH

0) TpEemATCTBOBATH POCTY PACTCHHH JPYTUX BUIOB, HAXOMSAIIUXCS B HEMOCPEICTBECHHOM
OIM30CTH C HUMU

B) HaIpaBJICHUE POCTA WM JIBMXKCHHS KJIETOK OTHOCHUTEIBHO Pa3IparKUTEIIs

I') OCYIIECTBJISATh JIBUTATEIbHBIE PEAKIIMK OPraHOB HA HEHAINPAaBIICHHBIE (PaKTOPHI BO3ACHCTBUS
BHENTHEN CpeIbl

14. AneiipoHOBBIE 3€pHA - 3TO:

a) CKOIUJICHHE KPUCTAJJIOB OKcajlaTa KaJlbLIUs B KIIETKE

0) OenkoBbIe TeNbla BHYTpU DP

B) JIMTIMHBIE KaIUIM B LIUTOILIIa3Me

T') KpUCTAJUIBI Kpaxmalia B BaKyoIln

1) BaKyOJIH, CoJieprKaliie O0bIIoe KOJTUYeCTBO TAHHUHOB.

15. Opranemibl pacTUTEIbHOW KJIETKH, oTBeuaromue 3a cuHTe3 AT® u ywacTByromue B
00pa30BaHUM TAKOTO SBJICHHS, KaK [UTOIUIA3MATHYECKAsI MY KCKasi CTEPUIIBHOCTD:

a) XJIOPOILJIACTHI

0) MUTOXOHIpUH

B) AI'

r) OP

JIeMOHCTPALlMOHHBIH BapHaHT cuTyanuoHHou 3agaum (Pasgen 2. CrTpyKTypHO-
¢yHKIMOHAIbHAs opranu3anusi GoToCHHTE3A).

B 1930-1040-xx rr. yuyeHble Ha4yaJiM MOHUMAaTh MEXaHU3M Ipouecca potocuHTe3a. Toraa e
cTaja MPOSACHATBHCS POJIb «IHepreTuyecku OoraTbiXx (ocdaTHbIx cBszei» (cerogns 3to AT®) B
IJIMKOJIM3€ M KJIETOYHOM JbIxaHuM. CyIIecTBOBAJIO MHOTO TEOPHH, OOBSACHSBIIMX MEXaHU3M
¢doTocuHTE3a, OCOOEHHO 3TO Kacalochb poiu cBera. [laHHas 3ajada paccMaTpuBaeT IMPOILECC,
KOTOpBI TOrJa Has3blBaIM «IEPBUYHBIM (POTOXUMHUYECKUM IPOLIECCOM», T.€. IEPBHUYHOE
IpeBpalleHle PHEPTUU IMOTJIOUIEHHOTO0 cBeTa B (OTOCHHTE3MpYIoLled kieTke. MHTepecHo, uTo
OJlHa BakKHas COCTaBHAas YacTb COBPEMEHHOW Mojenu (oTocuHTe3a Oblia chOpMyIMpOBaHA
JOCTaTOYHO PaHO, HO MIOTOM OTKJIOHEHA, 3a0bITa HAa HECKOJIBKO JIET U JIMIIb 3aT€M IPUHSITA BHOBb.

B 1944 r. Omepcon, Craypdep u YMOpelT npeanonoxuiu, 94To «pyHKIUsS CBETOBOI SHEPTUU
B (DOTOCHHTE3€ 3aKI0YAETCS] B 00pa30BaHUU «IHEPreTHUecKu OoraTbix» (ocdaTHbIX cBsizei». B
COOTBETCTBHH C UX MOJIENbBIO (Jajiee — MOAEIbI0 DMEpCOHA) CBOOOIHAS SHEPTHsI, HEOOX0AUMAs KaK
s puxcanmu, Tak W g BoccTaHoBieHuss COz Oepercss Kak pa3 U3 3TUX «IHEPreTUYECKU
6orateix» (ocdarueix cpszeil (T.e. u3 AT®D), obpasyromuxcs B pe3yibTaTe MOIJIOMIEHHUS CBETa
xJopodusuicoiepxKamuM OeIKoM.

Ota Mmojnenp Oblia omnpoBepruyta PadunoBuuem (1945). Cymmupyst OTKpbITHS DMepcoHa ¢
coaBTopamu, PabuHoBnd 3akmouni: «Iloka He MOTy4eHO APYTUX JaHHBIX, MbI BBIIBUTa€M IIPOTUB
JAHHOM THIOTE3bl apryMEHT, BBITEKAIOUIMH W3 HSHEPreTHYecKux coodpaxeHuit. PoTocuHTE3
npeJcTaBisieT co0oif mpolecc HaKOIUIEHHUS SHEPTUH. 3aueM HYKHO MpeBpallaTh BKaHT CBeTa (Jaxke
KpPacHOTO CBETa, PHEPTUsi KOTOPOro OKOJIO 43 KKai/3UHIITEHH) B «pochaTHBIN KBAaHT» ¢ dHEprHen
Bcero b 10 kKkan/mMonb? D10 ObUT OBl IIAr B JIOKHOM HAINPaBICHUM — HE K HAKOIUICHUIO, a K

paccemBaHUIO YHEPIUM». DTOT apryMEHT, a TaKKe JIpyrue HaONIOJCHHsS MPUBEIH K OTKIOHEHHUIO



Mozaenmu Omepcona. Tompko B 1950-x rr. Moaenbs OMepcoHa ObLla MpHU3HAHA BEPHOH, XOTA H C
HEKOTOPBIMH MOJAU(PHUKAIUSIMHU.

Wndopmanins, u3N0KeHHas B CTaTheé OMEPCOHA C COABTOpaMH, KpaTKO IMpEJCTaBlieHA B
MyHKTax a-x. M3yunTe ux u OTBEThTE Ha CIEAYIOIIKE TPU BOIIPOCa.

1. Kakum oOpa3om 3Ta mHpopMaius O0OOCHOBBIBAET MOJEIb DMEpPCOHA, B COOTBETCTBUHU C
KOTOPOW PHEPTHUs CBETA HAMPAMYIO HUCIIONb3yeTCs XjaopoduiuioM s cuaTe3a AT®, a 3atem ATD
oOecrieunBaeT SHEPTHI0, HEOOX0MUMYIO 1Jis1 (hukcaruu U BocctaHoBieHuss CO2?

2. Kak Ob1 Mor PaOGuHOBHY OOBSCHHUTH 3Ty MH(POPMAIMIO Ha OCHOBAHHMHM CBOEH Mojenu (U
OOJIBIIMHCTBA CYHIECTBOBABILKX TOTJA MOJENEH), B KOTOPOil CBETOBasi HEPrHsl HCIOJIb30Baach
XJIOPOGUIIIOM HANpsSMYIO JUIsi CHHTE3a BOCCTaHABJIMBAIOMIMX coelnHeHui? PabuHoBHY mucal:
«Teoperuyecku, HET MPUYHH, IO KOTOPHIM BCSL SHEPTHUS JIEKTPOHOB, COJAEpKAIIAsACA B MOJIEKyax,
BO30Y>KJIEHHBIX B pe3yJbTaTe IOTJIOIIEHUSI CBeTa, HE OblIa OBl JOCTYMHA [JIsl TPOIIECCOB
OKHUCIIGHHS W BOCCTAaHOBJECHMs». B 3Tol Mojaenu BOCCTaHABIMBAIOUIME BEIIECTBA Jaliee
ucnoinbs3oBaiuch ans ¢pukcauuu CO2, U ero BOCCTAHOBIEHHS, a HEOOX0AUMAas Ui 3TOTO dHEPTHUs
COCTaBJIsIa BCErO JUIIb HEKOTOPYIO JOJK0 TOTO OOJNBLIOr0 KOJWYECTBA CBOOOIAHOW 3HEPTHUU,
KOTOpO€ 00pasyeTcs MpU peakisiX BOCCTAHOBJICHHUS.

3. Kak nmannas mHbopMaius OOBSICHSETCS B CBETE HAIIUX COBPEMEHHBIX IMPEACTaBICHHUI O
nporuecce porocuHTesza?

a) Xmopodum coepkut noH Mg?*, KOTOpEIif, KaK H3BECTHO, SBIAETCS BAXKHBIM KODAKTOPOM
BO MHOTHX (hepMEHTax, KaTAIM3UPYIONIHNX peakiuu pochopunrpoBanus U n1ehochopuirnpoBaHus.

06) I'pyOsiii mpemnapar «xJIOpodUIIOBOr0 Oenka», BbIACICHHBIH M3 (HOTOCHHTEIUPYIOIIUX
KJIETOK, 00J1afai Gpochopuiupyroniei akTHBHOCTBIO.

B) ®ochopunupyromias akTHBHOCTb «XJIOPO(HUIIIOBOTO OeNka» HHTHONPOBAIaCh CBETOM.

r) VYpoBeHb  COJEpKaHUS  HEKOTOPhIX  (OCPOPUIMPOBAHHBIX  COCIWHEHUH B
(OTOCUHTE3UPYIOMIMX KJIETKAaX CUIBHO U3MEHSUIICS Ha CBeTYy. (OMEpCOHY C COaBTOpaMM HE yJIaloch
UICHTH(PUIIMPOBATH COOTBETCTBYIOIINE BEIIECTBA).

Kak BbIICHWIIOCH MO3/1HEE, B KaKOW-TO CTENEHH ObUIM BEpHBI 00€ MOJETU — U DMEpCOoHa, U
PaGunoBuua.

n) OObsicHuTe, KakMM 0O0pa3oM 3TH JIB€ MOJEIH COOTHOCSTCS C COBPEMEHHOW MOJEIbIO
dboTocuHTE3A.

[Tpu ompoBepkeHnn Mojnenu DMmepcoHa PaOmHoBMY HacTamBanl Ha ciemyromeM: «IIpobiema
Teopun 3amacanusi ¢ocdara Hanboyiee OTUETIMBO MPOSBISETCS TOTAa, KOTIa MBI oOpaTHMCS K
ToMy (akTy, 4ro mpu crnabom ocBemeHuH 8 wunu 10 KBAaHTOB CBeTa JAOCTAaTOYHO JUIS
BOCCTAHOBJICHHs | MOJIEKyIbI AMOKCU A yriaepoaa. Eciu kaxaplii KBaHT JTOJDKEH MTPOU3BECTH OJHY
MOJIEKYJly BBICOKOIHepreruueckoro ¢ocdara, Oyner HakoruieHo jumib 80-100 kkan/sHHIITEH,
Toraa Kak Juist (poTocuHTe3a HeoOxoauMo He MeHee 112 kkan/Moib uiau Oojiee — BBUIY MOTEPH B
HEOOpaTHUMBIX YACTHUHBIX PEAKITHSIX.

e) Kak pacuerst PabunoBuya (ot 8 no 10 ¢oroHOoB Ha Moisiekyny BoccTaHoBieHHoro CO3)
COOTHOCSITCS C IPUHSATHIM CETrOJIHs 3HaUeHUueM?

k) Kak Ob1 Bbl oTKIIOHUIHN apryMeHT PaOnHOBHYA HA OCHOBAHWU HAIIUX CETOMHSIIHUX 3HAHUM
o mporiecce GpoTrocuHTe3a?

JleMOHCTpallMOHHBI  BapuaHT JaoMamHero 3aganusa (Pasgpen 2. CrpykrypHO-
(pyHKIHOHAIbHAS opranu3amnus GoTocHHTE3a).



CpaBauTenbHbId aHanu3 Merabomu3ma C4- u CAM-pactenuil. Bam mopydeHO H3Yy4HTH
dboTtocuHTeTHUECKYIO (PUKCAIMIO yriepoaa y pacteHuil poga Graptopetalum. CHavana onbIThl HE
JAIOT TOJIOKUTENBHBIX PE3yJbTaTOB: Yy Bac IIOJIy4aeTcs, 4YTO HCCIEAyeMble pacTeHHsl He
¢bukcupyror CO2 paxxe mpu NpPsSMOM COJHEYHOM ocBemleHuu. OmHaXAbl, MOCIE OKOHYaHUS
SKCIIEPUMEHTA BbI MTOKUAaeTe JabopaTopuio, He pa3o0paB KaMephl AJid pabOThl C paJO0aKTUBHBIMU
BeulectBamMu. Ha crienyromiee yTpo Bbl OOHapy’>KMBaeTe, YTO IOJONBITHOE PAaCTEHUE BKIIIOUUIIO
oonpiioe kosmuectBo MedeHoro CO2. OueBuuHO, uto pacteHus Graptopetalum duxcupoBaim
yraepos Houbto. [IOBTOpUB 3TH OMBITHI HOYBIO B MOJHOW TEMHOTE, Bbl YCTAHABIMBAETE, YTO OHU
YCHEIIHO BKJIIOYAOT MeTKy. OKa3bIBaeTCsl, 4TO MOCIe KPATKOBPEMEHHOW SKCIO3ULIMU C MEUEHBIM
CO2 B pacTeHUH METUTCS TOJBKO OJHO COCJUHEHHE — MajaT. 32 HOYb 3TO MEUEHOE COEAMHEHUE
HAKaIlJIMBAETCs, IPUUYEM JI0 OUYEHb BBICOKOTO YpPOBHS, B CHEIHATU3UPOBAHHBIX BaKyOISIX BHYTPU
KJIETOK, COJEpKalIMX Xjoporiactel. KpoMme TOro, B 3TUX K€ KJIeTKax umcuezaer kpaxmaia. OaHako
JTHEM Ha CBETy MajaT McYe3aeT, 1 BHOBb HAKaIUIMBaeTCs Kpaxmai. J{ajee Bbl 0OHapyKUBaeTe, 4To
MeueHbli CO2 cHOBa MOSBIAETCS B 3TUX KJIETKAaX HAa CBETY. ODTU PE3YJIbTaThl IO HEKOTOPBIM
npu3HakaM HanoMmuHaroT norpednenue CO2 C4-pacTeHUsMHU, HO MO IPYTUM CXOJICTBA HET.

JaiiTe pa3BepHyThIe OTBETHI Ha CIEAYIOLINE BOMPOCHI.

1. [Touemy s oOpasoBanus B kinetkax Graptopetalum kpaxmana HysxeH cBet? Tak nu od6cTout
neno ¢ C4-pacteHusimu?

2. Ucxons u3 peakiuii motpednenus CO2 C4-pacreHusiMu, NpeACcTaBbTe B BUAE KPATKOM
cxeMbl yTh (puxcamuu CO2 B Graptopetalum. Kakue peakiuy mpoTekaT B HEM JHEM, a KaKue —
HOYbIO?

3. Graptopetalum, norepsiB Bech CBOI Kpaxmail, He Mor Obl pukcupoBath CO2, Torna kak C4-
pacTeHust GUKCUPYIOT YIIEKUCIOTY U B 3ToM ciydae. [louemy ans ¢ukcaruu CO2 Graptopetalum
Tpebyercs kpaxmai, a C4-pacTeHUsIM — HeT?

4. Mosxere i Bbl OOBACHUTH, MOYEMY YKa3aHHBIN Bbille MeToa (ukcanuu CO2 BBITOJEH IS
pacrenuii Graptopetalum?

3anoanenne Tabaunbl (Pazgea 3. [Ipixanue pacrenuii).

Onummre cTpoeHUe U (PYHKIIMOHUPOBAHNE OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOH-TPAHCIIOPTHOMN
renu Mutoxouapuit (kommiekcs 1, 11, 111, 1V), 3anoaauB Tabnuiy:

Ha3zBan Honop Akuen Penokc Ctpoen Nurubut CymmMma
ue 3JIEKTPOHOB | TOP -LIEHTPbI ue OpBbI pHOE
KOMILIIEKCa 3J€KTPOHOB ypaBHEHUE

BOHpOCbI AJIsl MOATOTOBKH K KOJVIOKBUYMaM
Pasnea 1. OcodeHHOCTH CTPYKTYPbI M QyHKIUH pacTUTEIbHBIX Ki1eToK. Tema 2. Knerounas
CTeHKa.
1. MakpomonekynspHble KOMIIOHEHTHI KIeTOYHOU cTeHKU. Llemmonosa: ctpoenue, GpyHKINH,
cuHTe3. 'eMunemntonossl. [lekTnHOBBIE BemecTBa. benku KineTtoyHOW CTeHKH. JIMTHUHBL
Kytun. Cy6epun. Ciaou KIETOYHOW CTCHKH.



2. CpenuHHas TUIAaCTUHKAa W TEpBUYHAs KJIETOYHAs cTeHKa. [lopsl M mepBUYHBIE MOPOBBIE
OIS
3. OOpazoBaHue U POCT KJICTOYHOU CTEHKH. MeXKiIeTHUKH. [11a3moaecMel.

Paznea 2. CTpykTypHO-QPyHKIHOHAIBLHAS opranu3auus ¢orocunresa. Tema 1. [IurMmeHTHBIC
cucrtembl (OTOCHHTE3A.
1. Xnopodumn - ocHOoBHOM mUrMeHT QorocuHTe3a. CuHTE3 Xjopoduiia. Bo30OyxkaeHHBIC
COCTOSTHUS XJIopoduiia.
2. Kapotunounpl. Ctpykrypa. OyHKIUH.
3. DuxoOwMHbBI 1 PUKOOMITHCOMBI. AHTCHHBIE KOMIUIEKCHI BOJIOPOCIICH.

Pasznen 2. CrpykrypHo-pyHKUMOHANBbHAS opraHu3anusa ¢orocunre3a. Tema 2. Tpancmoprt
3JICKTPOHOB B npouecce GoTocuHTE3A.

1. PeakuuonHble HEHTPbI (POTOCUCTEM NMYPIYPHBIX U 3eieHbIX OakTepuil. dorocuctems! [ u 11
BOJIOPOCIIEN M BBICIIIUX PACTCHUU.
DddexT Dmepcona. Z-cxema.
Mutoxpom-b6/f-komrekc.
Boccranosnenne HAJI® B poTtocucreme 1.
Heuuknnueckuil, TUKINYECKUN U MICEBIOUUKINYECKUM TPAHCIIOPT 3JIEKTPOHOB.
PerynsTopHble MEXaHU3MbI TPAHCIIOPTA 3JIEKTPOHOB B IIpoliecce POTOCUHTE3A.

ok wnN

Paznen 2. CrpyKkTypHO-QYHKUHOHAJBbHAA opraHu3anus  ¢orocunresa. Tema 3.
dortodochopuanpoBanue.
1. ®opMupoBaHME NPOTOHHOTO TIpaJUeHTa B MPOIECCE TPAHCIOpPTa JJIEKTPOHOB B
dhortocunTese. PazoOmurenn.
2. XeMmHOCMOTHYECKas Turore3a Muryernna.
3. AT®-cunrassblii koMiuieke. V3menenune konpopmaru AT®D-cuHTa3sl BO BpeMs paOoThI.
Perynsauus cunresa ATO.

Pasznen 2. CrpykrypHo-pyHKUMOHAJIBLHAsA opranu3anusi ¢orocunrte3a. Tema 4. Ilpouecchl
ACCMMWISAILIMHU YIJIepoaa npu (poTocuHTe3e.

TemnoBas asza porocunresa.

Hukn KanpBuHa.

Cs u Cs- pactenusi. Mexanusm korueHTpupoBanust CO2 y Cs-pacTeHui.

MeTabon13M Mo TUITY TOJCTSIHKOBBIX.

doToABIXaHHE.

buocunTe3 kpaxmana u caxaposbl.

oukrwdE

Pazpen 3. [Ipixanme pacrenmii. Tema 1. Pacmensienue cy0cTpaTtoB /st OMOJIOTHYECKOI0
OKHUCJICHUSI.
1. PesepBHble (GOpPMBI YIJIEBOAOB, CIyKallMe I 3aracaHus SHEpruM KieTkoil. Pacman
MOJINCAaXapHUIOB.
2. T'muxonu3. I'mokoHeoreHes.
3. Iwmxix Kpebca.
4. Tlento3ohocdaTHblii MyTh.

Pasnea 3. /Ibixanne pacrenuii. Tema 2. OxkucanreiabHoe pochopunuposanue
1. JlprxatenbHasl I1eTb, OCHOBHBIC KOMITOHEHTBHI, MX IPOCTPAHCTBEHHAs OpraHu3aIus B
MeMOpane. Komriekcbl, UX CTpyKTypa W (YHKIIMH, MEXaHHU3M IepeHoca SJIEKTPOHOB.
HAJIH-nernaporenasupiii komiuiekc. CyKIMHATAETHAPOT€HA3HBIM KoMIUiekc. [{utoxpom
b/c  komrutekc.  IlUTOXpOMOKCHIA3HBIH  KOMIUIEKC.  AJIbTEpHATHBHAs  OKCHJIa3a.
AnwsrepHatuBabie HAJI(®)H-nerunporenassi.



2. OxwucmurenvHoe  (ochopunmpoBanne. MexaHU3M  IJICKTPOHHOTO  TPAaHCIOpPTa B
neixatenpHo 1enu ¢ (ochopunupoBanueM. AT®D-cuHTaza muroxouapuil. CTpyKTypa,
JIOKaJIu3alMs, NPOCTPAaHCTBEHHas opraHu3auus. COBpEeMEHHbIE MPEACTABICHUS O
Mexanusme cunteza ATO.

Pasnen 4. A3oTHblii 00MeH pactennii. Tema 3. CumOnoTuveckasi a30Tpukcanusi.
1. Knaccudukamnus a30TGUKCHPYIONTIX MUKPOOPTAaHU3MOB.
2. OO6pazoBaHHe KITyOCHBKOB.
3. MexaHu3Mbl BOCCTAaHOBJICHHS MOJICKYJIIPHOTO a30Ta.
4. ApOyckynspHas 1 SKToMHKOpH3a. KpyroBopot azora.

Pasnen 6. OcobenHocTH JMIIHIHOTO 00MeHa B pacTeHusix. Tema 2. OkcnJIMNMUHBI.
1. OKCHIMITUHBI - CHTHAIBHBIC U 3aIIUTHBIC COSANHCHUS.
2. JIunmokcurenasa. CHHTE3 OKCHUIUIINHOB.

Paznen 7. Bropuunbie meraboautbl. Tema 1. OOmue npeacraBjieHHMsT O BTOPUYHOM
MeTado0JIM3Me pacTeHH.

1. OcoOGeHHOCTH BTOPHUYHBIX METAOOJIIMTOB PACTECHHIA.

2. Kunaccudukanusi BTOpUYHBIX META0OIUTOB.

3. 3aKOHOMEPHOCTH CTPOCHUS U (PYHKIUU BTOPUYHBIX META0OIUTOB.

Paznen 7. Bropuunbie meTa6ouTbl. Tema 2. OcHOBHBIE IPyNIbl BTOPMYHBIX MeTA00JMTOB
1. H3zonpeHouns! (TeprieHoubl). GeHONIbHBIE COSAMHEHUS. ATKAIONIBI.
2. MuHOpHBIE TpYyNIbl BTOPUYHBIX META0OJIMTOB: TJIMKO3U[BI, PACTUTEILHBIE aMHHBI,
HENPOTENHOTCHHbIE AaMUHOKUCIIOTHI, OeTalauHBbl.

Ouenounvie Mamepuavl 01 NPOMEHCYMOYHOU ammecmayuu é hopme

®opma npoMexyTOuHON arrecrauuu - 3auem. OC 3TOro THUIA JOJDKHBI BBIABIATH CTEIEHb
OCBOEHUSl TEOPETHUYECKHUX 3HAHUM Kak 0a3y g (opMHUpOBaHMS  KOMIIETEHIIMM, YMEHMSI HX
OPUMEHSATh B CHTyallUsX, MOJCIUPYIONIUX MNpO(pECCHOHANBHYIO JeSTelNbHOCTh, a TaKxke
chopmupoBanHocTh komnerenuuu 11K-1, 3asBnennoii B . |11

IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy
1. IIpotorumact  pacTuTenbHOM  KieTku. OpraHemibl  pacTUTENILHOW  KIIETKH:

HeMeMOpaHHble, OJHOMeMOpaHHbIe, JByMeMOpaHHble. CTpoeHHE IUIa3MaTH4YeCKOil MeMOpaHBI.
Cuctema BHYTPEHHHX MeMOpaH: OSHIOIUIa3MAaTHYECKUH PpEeTHUKYIyM U anmapar [ oibIku.
[Tnactunapl: XI0poIuacTsl, XpOMOIIIACTHI, JIEHKOIUIACTHI, MPOIUIACTHABL. MuTOXOHApUH. Bakyois.
ITepoxcucomsl. LlutockeneT. 3anacHble BelECTBA PACTUTENBHON KIETKH.

2. Knerounas creHka. MaKpOMOJIEKYJIIDHBIE KOMIIOHEHTHl ~KJIETOYHOM  CTEHKH.
Lennronosza: crpoenue, (yHkuuu, cunre3. ['emunenmtonossl. IlekTuHoBBIE BemiecTBa. benku
kjeTouHoi creHku. Jlurnunsl. Kytun. Cy6epun. Cnon kinetouHoil ctenku. CpeMHHas MIacTHHKA
U TIepBUYHas KieTouHas creHka. [lopsl u mepBuuHble mopoBble mois. OOpa3oBaHue U pocT
KJIETOYHOU CTeHKH. MexkieTHUKU. [1nazMonecmel.

3. TIurmeHTHBIE cUCTEMBI (OTOCHHTE3A. XIOPODUIT - OCHOBHOM MUTMEHT (POTOCHHTE3A.
Cunte3 xnopoduiuia. BozOyxaennsle cocrossHus xiopopumia. Kaporunouasl. OUkoOUIMHBI U
(uKOOMITHCOMBI. AHTEHHBIE KOMILJIEKCHI.

4. PeakuuoHHbIE HEHTPHI (POTOCUCTEM MYPIYPHBIX U 3eJeHbIX OakTepuil. doTocucTeMbl
I u 1l Bomopocieli u Beicimx pactenuit. dpdexr Imepcona. Z-cxema. Lluroxpom-b6/f-komrutekc.
Boccranoenenne HAJI® B dotocucreme |. Hermuknuveckuii, MUKITMYECKUN U TICEBIOIMKIMYECKUAN



TPAHCIOPT 3JEKTPOHOB. PerynsiTopHble MeXaHHM3Mbl TpPaHCIOpPTa O3JIEKTPOHOB B IpoIecce
dboTocuHTE3A.

5. ®dopmupoBaHUE NPOTOHHOTO TpaJuWeHTa B MpOIecce TPAHCIOPTa HIIEKTPOHOB B
dorocunTese. Pazobmurenn. Xemumocmotmueckas runore3a Muruemia. AT®-cuHTa3HBII
komriuiekc. Mi3smenenue kondgopmannu ATD-cunTazsl Bo BpeMms paboThl. Perymsaius cuaresa ATO.

6. TemuoBas ¢daza dorocunresa. I{ukn KampBuna. C3 u Cs- pacteHus. MexaHusm
koHneHtpupoBanuss CO2 y Cs-pacteHuit. MeraGoimM3M MO THIY TOJCTSIHKOBBIX. DoTompIxaHUeE.
buocunTes kpaxmaia u caxaposbl.

7. Knaccuduxamus u HOMEHKIAaTypa YrieBoJoB. PesepBHble (oOpMBI YIIIEeBOJOB,
ClIy>Kallue 75 3aracaHus SHepruu KieTkoil. Pacnaza monucaxapuaos.

8. T'nukonu3 — HEeHTpalbHBIM MyTh KaTabonu3Mma TIUIIOKO3bl. J[Be cTaguu TIMKoIM3a.
OobpazoBanue AT®, compshkeHHOE C pacmagoM TI0K030-6-pocdara 10 MOJIOYHON KHCIOTHL
DHepreTudeckuil Oananc mpoiecca. Perynsus rimvkonusa u ero 6uonorudeckas pois. bpoxenue,
ero Ouonoruyeckas poJb.

9. TI'mokoneoreHe3. Peaknuu TJIIOKOHEOreHe3a U HMX JIOKaNu3alus B KJETKeE,
sHepreTrueckuii Oamanc. Perymsamus. Pochodpykrokunaza u  (pykroszo-1,6-6udocdaraza —
OCHOBHBIE pEryJsTOpHbIE (PepMEHTHI IIIOKOHEOreHe3a U IHKojiau3a. Ppykro30-2,6-6udocdar —
pEryisaTopHas MOJIEKyJia MeTabOIU3Ma yrieBOI0B.

10. OxucnurenpHOe ACKApOOKCHIMPOBAHHE MMUPOBUHOIPATHONW KHCIOTHL. CTpyKTypa
MUPYBATIETUIPOTeHA3HOIO KOMIUIEKCa: MUpYyBaTAeKapOOKcuiIa3a, JUTHIPOIUIIONITpaH CalleTUIIa3a
U JauruapoinunounaeruaporeHasza. llocienoBaTenbHOCTh peakiuii oOpazoBanusi aneTuia-KoA.
Anetun-KoA — yHuBepcaJbHBI HHTEpMeIUaT B MeTaboilm3Me OENKOB, JKUPOB U YIJIEBOJOB.
Perynsius nupyBaTeruaporeHasHoro KOMILIEKca.

11. Iuxn numonHOM kucnoThl (uukn Kpebca). IlocmegoBarenbHOCTh peakmuii u
bepMeHThl 1MKIA. DHepreTuyeckas 3((eKTHBHOCTh. AHamjaepoThdeckue peakuuu. [TpuHIUmbI
perymsiiuu ukina Kpedca. Pons ManukisHUMa B perysium.

12. Tlenro3odochaTHblil MyTh NpEeBpallleHUs TIIOKO3bl U €ro OWOJIOTHYECKass poJlb.
OKucIuTeNbHBIA 1 HEOKHCIUTEIbHBIN Tam. DHepreTudeckuii 3 HexT.

13. /IpixaTenbHas 1eNb, OCHOBHBbIE KOMIIOHEHTHI, UX MPOCTPAHCTBEHHAs] OpraHU3allus B
MemOpane. KoMmmuiekcbl, ux CTpykTypa M (PyHKIMH, MeXaHH3M IepeHoca 3iekTpoHoB. HAJIH-
AeruaporeHasHeiii komiuieke. CyKIMHATACrHApOreHa3Hblii koMiuieke. Llurtoxpom b/c xommekc.
[TuTOXpOMOKCH/Ia3HbIM KOMILIEKC. AJbTepHaTHBHas okcupaasza. AnbrepHatuBHble HAJI(D)H-
JeTUAPOTeHA3BI.

14. Mexanusm oOpa3oBaHUSI TPaHCMEMOPAHHOTO TpajJueHTa MPOTOHOB. MeMmOpaHa Kak
CTPYKTYpHasi OCHOBa OMODPHEPreTHUECKUX IPOLECCOB. ONEKTPOXUMHUUYECKHH TMOTeHIUal —
naBKymas cuia QocdopuiupoBanus. Tpancopmaiss SHEprUd Ha CONPSATAIOLIMX MeMOpaHax:
3amacaHue DJHEpruM B KoHBeprupyemoir ¢opme H' um AT®, equHCTBO 3IeMEHTapHBIX
HHEPreTUYECKUX MPOLECCOB Y OPraHU3MOB Pa3HbIX CIOCOOOB KU3HHU.

15. OxucnurensHoe (ocopunupoBanue. MexXaHU3M 3JIEKTPOHHOIO TpaHCIOpTa B
apIxatenbHo  nenu ¢ pochopunupoBanueM. ATd-cunTaza wmuroxoHapuil. CTpykTypa,
JIOKaJU3alysi, MpOCTpaHCTBEHHass opraHu3anus. COBpeMEHHbIE IPEACTABICHUS O MEXaHHU3Me
cunteza ATO.

16. Perynsauus 3eKTpOHHOTO TpaHCIIOpTa B AbIxaTeabHOH 1enu. [lonstre 00 nonodopax.
[Tpupona pazobmatomero 3¢dexra. Ponp MeMOpaHHOrO MOTEHLMANA B PETYJSIMUA KIETOYHOTO



MeTabonu3ma.

17. ®opmbl HaxoXKACHUs azoTa B mpupoxae. IlyTm mocTymsieHHs a3oTa B pacTCHUE.
TpancnopTepsl pa3nyHbIX GopM a3oTa.

18. AccuMuisiisi HUATPATOB B JIMCThSIX W KOpHsAX. Hutpartpemykrasza. Perysius
accUMWIAIMK HUTPAaToB. CHHTE3 IMEPBUYHBIX aMUHOKHCIOT. TpaHcaMHHHpOBaHWE. MexaHH3M
peaknuu W poyib THpupokcanbdocdara B3auMOCBA3b YIVIEPOAHOTO W a30THOIO OOMEHOB B
pacrenun. CuHTe3 riryTaMaTta. BHOCHHTE3 MpoJMHA W apruHUHA. ACIapTaT KaK MpEeanieCTBEHHUK
mATH  aMUHOKUCIOT. CuHTe3 ruapodoOHBIX aMUHOKHUCIOT. IlIuxumaTHBI TyTh CHHTE3a
apOMAaTUYECKUX aMUHOKHCIIOT.

19. CumbuoTtnyeckas azoTduKcausi. Knaccudukanus a30T(HUKCUPYIOIIHUX
MUKpOOpranu3MoB. OOpa3oBaHue KIyOeHbKOB. MeXaHH3Mbl BOCCTAHOBJICHUS MOJICKYJISIPHOTO
azora. ApOycKyJsipHas M SKTomukopu3a. KpyroBopor azora.

20. Accumunsnus cynbdara. CXOACTBO MPOIECCOB aCCUMIIALMU Cylbdara U HUTpaTa.
AxtuBaius cynbdara nepen BocctanoBieHueM. @ukcarust H2S B hopme nucrenna. [myTatnon kak
AQHTUOKCHUJIAHT U CPEJCTBO JIETOKCUKAIMU KCEHOOMOTUKOB. DUTOXENATUHBI U 3aIllUTa PACTCHUN OT
TsDKENbIX MeTauioB. CHHTE3 METHOHWHA U3 IIUCTEHUHA.

21. Mertabonusm docdopa. Dochopcoaepxkamue coeaunenusa. I[lyTa mocTyrieHus
docdopa B kinerky. @utuH - 3anacHas popma gochopa. Makposprudeckue coeaunenus (ocgopa.

22. )KupHble KHCIIOTHI: HACBIIICHHbIC, MOHOCHOBBIC, IIOJMEHOBBIC, HOMEHKJIATYpA.
[Ipupoansie  Tpuammiruneponsl. CrpykTypa u  kiaccupukanusa  QochonunuaoB u
chunronunuaoB. CTepouabl.

23. OxucieHue KUPHBIX KUCIOT. AKTUBAIUS )KUPHOU KHCIOTHI B IIUTOILIA3ME KIETKH.

24. TpaHCHOPT XHUPHBIX KUCIOT B MHUTOXOHAPWUU TMPH yYaCTUU KApHUTHHA. Perymsmus
OKUCJICHUS KHUPHBIX KUCIOT MaoHMI-KoA.

25. TlocnenoBaTenbHOCTh peakiuii B-okucieHus ammi-KoA B MaTpukce MUTOXOHAPHUH.
DHepreTuka OKUCICHUS KUPHBIX KUCTOT. OKUCIeHNE HEHACBIIIICHHBIX JKUPHBIX KHCIIOT.

26. buocuHTe3 XHUPHBIX KUCIOT. TpaHCHIOPT BHYTPUMHUTOXOHIpHATBHOTO aneTuin-KoA B
nuTorasMy. LlutpatHeiii Mexanu3m TpaHcnopTa aneTun-KoA. O6pazoBanue mManonui-KoA, ponb
ouotuHa (ButamuHa H) B aTom mporiecce. MynbTH(HEPMEHTHBIN KOMIUIEKC — CHHTETa3a UPHBIX
KHUCJIOT M alMiI-TIepeHocs Uil OeloK Kak OJMH U3 €ro KOMMOHEeHTOB. llocienoBaresbHOCTH
peaxiuii CHHTe3a MaJTbMUTHHOBON KUCIIOTHI.

27. CuHTe3 HEHACHIIICHHBIX JKUPHBIX KHCIOT. bBHOCHHTE3 TpHAIMITIHALIEPOIIOB.
[TonspHbIEC TIUIIEPOTUIHIBL.

28. OKCWIHMMHHBI - CHUTHaJbHBICE U 3alUTHBIE coeanHeHus. Jlumokcurenasza. CuHTe3
OKCHJIUTINHOB.

29. Oco0eHHOCTH BTOPHYHBIX MeTaboNIMTOB pacTeHMid. Knaccudukanus BTOPUYHBIX
METa0O0IUTOB. 3aKOHOMEPHOCTH CTPOSHUS U (PYHKIIMK BTOPHUYHBIX METaOOIUTOB.

30. Mzonpenouans! (teprieHoubl). DEeHONbHBIE COSAMHEHUS. ATKamoujbl. MUHOpPHBIE
TpYNIbl BTOPUYHBIX METAOONHMTOB: TJIHKO3UABI, PACTUTENbHBIE aMUHBI, HEIPOTEUHOTECHHBIC
aAMUHOKHCIIOTHI, O€TaTanHBbI.
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