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[Ipu paszpabotke paboueii mporpaMMbl yueOHON AUCIMITIIMHBI B OCHOBY IOJIOKEHBI:

1) ®I'OC BO mno nHampapnenuto noaroroBku (cmernuansHoctu) 35.03.04 ArpoHomus, yTBEp)KICHHBIH
MunuctepctBoM 00pa3oBaHust U Hayku P® «26» urons 2017 ., mpuka3 Ne 699.

2) YueOHBII TUIaH OCHOBHOM 00pa30oBaTelIbHOM MPOrpaMMBl «ATPOHOMHS» OOOpPEH YUEHBIM COBETOM

OI'bOY BO I'AY CesepHoro 3aypanbst «27» mast 2021 r. [Ipotokox Ne 11.

Pabouvas nporpamma y4eOHON TUCIUIUIMHBI (MOJYJIs) 0Z00peHa Ha 3aceaaHuu Kadenpbl 0011l OnoIoruu
ot «9» urons 2021 r. [Iporokon Ne 10.

3aBenyromuii kadeapoi ~ ﬂ/ﬂffL - ;/ A.A. Jlames.
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1. IlepedeHb NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHs] MO JAMCHUILUINHE, COOTHECEHHBIX €

IUIAHMPYEeMBbIMH Pe3yJIbTATAMH OCBOEHHUSI 00pa30BaTeIbHON MPOrpaMMbl

MIpUMEHEHNEM
HHPOPMAITHOHHO-
KOMMYHUKaIIHOHHBIX
TEXHOJIOTU I

MPEACTaBIIAET PE3yJIbTaThl
HX PEIEeHUs Ha OCHOBE
(hu3mooro-
OHMOXHMMHYECKHX 3aKOHOB
U IIPaBUII

Koo [epeyeHp muaHUPyEMBIX
Komne- Pe3ynbraTel ocBOCHUS MHuKatop RocTixeHus pe3yabTaTOB O0YUCHUS 110
KOMIIETEHIINH
menyuu TUACITUIIINHE
3HATh:
- XUMHYECKHUI COCTaB OCHOBHBIX
TPYII C/X KYJIbTYD;
- CyIIHOCTh OOMEHA BEIECTB U
SHEPTUM, TMPOHUCXOIIIUX B
PacCTUTEIBHOM OpraHU3ME;
- 3aBHCHMOCTHL OMOXHMHYECKOTO
cocTaBa oT ITOYBEHHO-
KIUMATHYECKUX  yCJIOBHHM U
DJIEMEHTOB TEXHOJIOTUH
BBIPAIIMBAHHUS;
- OMOXMMHYECKHE OCHOBBI
(bopMupoBaHUsI
BBICOKOKAYECTBEHHOI'O ypOJKasl.
W/I-130nk-1 YMETh:
- MPUMEHATh  3HAHUS 0
Crocoben perarhb Permmaer KOHKPETHBIE OMOXUMHYECKOM COCTaBeC
THIIOBBIC 3371211 . 3a1a9u pacTeHWi  UII  O0OOCHOBAHUSA
p O(beCCHOHaHBHOH HpO(l)eCCI/IOHaHBHOﬁ COBPEMCHHBIX TEXHOJIOTUH
JICATCIBLHOCTH Ija JeATENBHOCTH (OlleHKa M | BBIPAIIMBAHMA
OCHOBC 3HAHWH TIOBBIIICHUE TTOKa3aTeeil | CEMbCKOX03MCTBEHHbIX
OIIK-1 ;Zigf/:;ﬁqﬁi%ioﬁ JKU3HEACATEIbHOCTH KyJIbTYD;
pacTenuit) u - OOBSICHATD W3MEHEHUS
CCTECTBCHHBIX HayK C OMOXMMHYECKOI'O CcocTaBa B

3aBHCUMOCTH OT TEHOTHINA H
YCIIOBUH BBIPALIMBAHUS;

- OICHMBAaTh THIIEBYIO U
TEXHOJOTUIECKYIO [IEHHOCTh
pacTEHHEBOTIECKON MPOIYKITUH,
ee MPUTOHOCTh JUISt
mepepadoTKH;

- UCTIOJIE30BATh OHOXUMUUECKUE
MOKAa3aTeNu JIJIsI
XapaKTEePUCTUKU KauecTBa,
MUTATENHLHOMN [IEHHOCTH U
9KOJIOTMYECKOM 6e30MacHOCTH
PaACTUTEIBHOM MPOTYKIIHH.

BJIAETh:

- OCHOBHBIMHM METOIUKAMH
OITpereNIeH s KauecTBa
PaCTHATENBEHOTO CHIPbSI, MX
ITHIIIEBOA ¥ TEXHOJIOTMYCSCKOM
LIEHHOCTH.




2. MecTo AMCOUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NPOrpaMMbl

JlaHHasi TUCHUIUIMHA OTHOCHUTCS K bBnoky [ o0s3aTenbHONW dYacTH 00pa3oBaTelbHON
IIPOrpPaMMBI.

Jns u3ydeHus TUCHUIUIMHBI HEOOXOIUMBbI 3HAaHUSA B oOmacTu: OOTaHWKH, XHMMHU,
arpoXuMuu, GU3NOJOTUU PACTEHUI.

buoxumus pacTteHudl SBIAETCA NPEAUIECTBYIOIIEH IUCLUUILIMHOW JUIS JIUCLHMIUIAH:
PacTeHHEBOJICTBO, OBOLIEBOJICTBO, 3allUTa PAcTEHUN M IMPUMEHEHHE XUMUYECKUX CPEICTB,
OMOJIOTUYECKHE OCHOBBI 3AIIUTHI PACTCHUH.

JlucuuruinHa u3ydaeTcs Ha 2 Kypce B 4 ceMecTpe 1o 09Hoi opme oOydeHus, Ha 2 Kypce B
4 cemectpe — 3a04HOH popme.

3. O0beM JUCHUILUIMHBI U BU/bI y4e0HOH padoThI

OO0mas TpyI0eMKOCTh AUCHHUILTHHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX SITUHHIY).

Bun yue6Hoit paboThl ®dopma o0ydeHust
OYHas 3a09Has

AyauTopHble 3aHATHS (BCEro) 42 14
B mom uucne: - -
JIeknmmoHHoTO THITA 14 4
CeMHHApCKOTO THUTIA 28 10
CamocrosiTejibHasi pa6oTa (Bcero) 66 94
B mom uucne: - -
[TpopaboTka MaTepuaia JICKIUH, 33 -
IMOATOTOBKA K 3aHATUSIM 71
CaMoCTOATEIbHOE U3YUYEHUE TEM 4
KonTtponbHbIe paboThI - 20
Pedepar 16 3
Pa3zpaboTka cooOmeHus-npe3eHTauu 13 -
Bun npomexxyTouHOI arTecTalyu: 3a4eT 3a4eT
O01masi Tpy10eMKOCTb:
4acoB 108 108
3a4ETHBIX €OUHHUIL 3 3

4. Coaep:xanue JUCHUNIHMHBI
4.1. Coanepxanue pa3iesioB JUCHUIIIHMHBI

Ne | HammeHoBaHue pa3jesa Conep:xkanue pasaeJia
n/n JUCHUIIIINHBI
1. BBenenue B OMOXUMUIO [Ipenmer, 3agaun U MecTo OMOXUMUU PACTEHUH B

cUCTeMe OMOJIOTUYECKUX 3HAHUN Cpeu
€CTECTBEHHOHAYYHbIX U arPOHOMHUYECKUX JUCLUILUINH.
Ucropus pa3zButus OMoXuMuu pacTeHuid. MeToabl
OMoNOTNYecKol XUMUU. bruoxumus — TeopeTnyeckas
ocHOBa oroTexHonoruu. CoBpeMeHHbIE TPOOIEMBI U
OTKPBITHS B OMOXUMUU pacTeHul. buoxumuueckue
O0COOCHHOCTH CTPOCHHUS PACTUTEIHHON KIETKH.
Kiierounasi creHka — BHEUIHSA CTPYKTYpa U OpraHOU/
KJIETKU pacTeHusi. MeMOpaHbl paCTUTENBHON KIETKH.
[IpoucxoxaeHne OpraHou0B PaCTUTEIBHON KIIETKH.




XHUMHUYECKUH COCTAB PACTUTEIILHON KIIETKH.
buoxumuueckoe crpoenue pacteHu. Posb XxuMuueckux
JIEMEHTOB B UX KU3HENEATEIBHOCTH.

VYrieBoasl U JIUIUAEL

OCHOBHBIE TPYIIIBI YTJIEBOJIOB PACTCHHIA.
Momnocaxapuzsl. ucaxapuasl. Onurocaxapuibl.
[Honucaxapunapsl. Cocta, cTpoeHue, CBOMCTBA U PYHKLIUU
YIJIEBOJIOB B PaCTUTEIBHOM opranuzme. Coaepxanue
YIJIEBOJOB B PACTUTEIIBHOM ChIPbE M UCITOJIb30BAaHUE UX B
MUILIEBON TPOMBILLICHHOCTH. XMMHUYECKUE CBOMCTBA U
KaueCTBEHHBIC peaklnu yrieBo10B. Knaccuduxarus
JUMHUIOB, X COCTaB, CTPOCHHE, CBOUCTBA M (PYHKIIUU B
pacteHusax. XuMHUYECKHUE CBOMCTBA JIUMUI0B. OrieHKa
KauecTBa M IMMTATENbHOM IeHHOCTH Macell. KoHCTaHTHI
*knpoB. KauecTBEeHHbIE peaklMi Ha JTUIUbI U YIJIEBOIBL.

A30THCTBIE BEIIECTBA

®opmbl a30Ta, MOCTYMAIONINE B PACTEHUS. ACCUMUTISAIINS
HUTpPATOB M amMmmuaka. [IpeBpaiienue a30TUCTBIX BEIIECTB
B paCTI/ITCHI)HOM OpFaHI/ISMeI pCaKIII/II/I aMI/IHI/IpOBaHI/ISI,
HepeaMI/IHI/IPOBaHI/Iﬂ, HGS&MI/IHI/IPOBaHI/IH,
neKapOOKCHITMPOBaHUS aMHUHOKHCIIOT. COCTaB, CTpOCHUE,
CBOWCTBA M (DYHKIIMH a30TUCTHIX U OCITKOBBIX BEIIECCTB
opranmu3Ma. [lonumentugHas Teopus CTPOSHUs OeKa.
YpoBHH OpraHU3aIIUN OCITKOBBIX MOJICKYJI.
Knaccuduxarys aMMHOKUCIIOT, IENTUIOB U OSIKOB.
[ToHsATHE TPOTEHMHOTEHHBIX, CBOOOTHBIX, HE3AMEHUMBIX U
YaCTHYHO 3aMEHHUMBIX aMUHOKHCIIOT. Onenka
MUATaTEILHOMN IIEHHOCTH OEJIKOB 10 aMHUHOKHCIOTHOMY
coctaBy. OCOOEHHOCTH CTPOCHHUS HYKICHHOBBIX KHCIIOT,
uX poyib B opranuzMe. OCHOBHBIC TTPUPOIHBIC TTETITHIBI.
XHUMHUYECKUE CBOMCTBA U KAY€CTBCHHBIC PEAKIIMK OCITKOB.
HyxnenHoBbIe KHCIIOTHI U HYKJICOTH/IBI.

DepMEHTBHI.
buosnepreruka

@DepMeHTHI: XapaKTepUCTHKa, HOMEHKJIATypa, CBOICTBA U
kinaccudukaiys. MexanusM (pepMeHTaTUBHOTO KaTaliu3a.
Brnusinue ycnoBuii cpeibl Ha aKTUBHOCTH (DEPMEHTOB.
[TonsiTue n3odepMeHTOB U MYIbTH(PEPMEHTHBIX
KOMIJIEKCOB. 3aKOHBI TEPMOAUHAMUKHU, UX JCHCTBHE B
YKUBOM Opranuizme. Makposprudeckie coeJMHEHHUS.

BuTtamMuHnsbl 1 BenlecTBa
BTOPHUYHOI'O
IIPOUCXOKACHUS

Knaccudukanus, coctas, cTpoeHue, pyHKIUN U
Ouosornyeckas posib BUTAMUHOB. I3MeHeHue
COJZIep’KaHNsl BUTAMUHOB I10]] BIMSHUEM BHEIIHUX
ycnoBuil. [Ipu3Haky HEJOCTaTOYHOCTH BUTAMUHOB B
OpraHusMe uesnoBeka. BropuuHble MeTaboINUThI
pacTeHM: aIKalou Ibl, TIIMKO3U/IbI, (EHOJIbHBIE
COEMHEHUs, (PUPHbIE Maclia U CMOJIBL, U UX
skosioruueckas pois. Conepxkanue BBII B pacturensHoOM
npoaykuuu. I'opmoHsl pocta. GUTOTOPMOHBL.
XUMHUUECKOE CTPOCHUE U OMOXUMUYECKHEe (DYHKIIUHU B
pacTUTEILHOM OpraHU3ME.




OOMEH BelIEeCTB B
OpraHusme

[lepBuuHBIi cHUHTE3 YIrIEBOAOB MpH (POTOCHHTESE.
DOTOCUHTES. Uctopuss  m3ydenumst  (HOTOCHHTE3A.
[MurmenTsl  ¢doTOCHHTE3a: KIAcCU(UKAIUS, CBOWCTBA,
Oouocunre3. Bakyomspuble nurmeHtel. CBeToBas u
temMHOBass (aza Qotocunresza. IlentozodochaTHbil U
[JIMOKCHJIATHBI IUKI M €ro OHOJIOTHYecKask poJib.
[Tonsatue merabosmmsma. LUk TpukapOOHOBBIX KHCIOT.
[uxn Kpebea.

broxuMuueckue 0CHOBBI
Ka4yeCcTBA MPOIYKIIMU
PaCTUTENBHOTO
MPOUCXOXKACHUS U
YCTOMYMBOCTH PaCTEHUN

XMMHUYECKUM COCTaB 3€pHA U CEMSH 3€pPHOBBIX,
3epHO000OBHIX, MAacCJIUYHBIX, IIOJIOBO-STOJHEIX,
OBOIIHBIX KYJIbTYp. bHOXMMHMYECKHH COCTaB 3€pHa
OCHOBHBIX 3JIaKOB. DBHOXMMHMYECKHII COCTaB CEMSH
OCHOBHBIX 3€pHO0000OBBIX KyIbTyp. buoxumuueckuii
COCTaB CEMsSTH MaCITUYHBIX KYIbTyp. Buoxumus u nuieBas
LHEHHOCTh  KiIyOHel kaprodenss W  TonuHamOypa.
buoxumus u nuieBas IEHHOCTh OCHOBHBIX KOPHEIUIOIOB
(merpymika, MOpPKOBb, pEIOHUC, pemna, penbka, Jp.).
buoxumus u mumieBas 1EHHOCTh CaJaTHBIX U TPSHBIX
OBOIIHBIX KyJIbTYp (canar, yKpoTl, I1aBesib, IIIMUHAT U JIp. ).
buoxumus w muieBas EHHOCTh OBOIIHBIX TOMATHBIX
KyabTyp (TOMaThl, OakiakaHbl, Tieper). buoxumus u
MUIIEeBasi IIEHHOCTh OBOIIHBIX KAaMyCTHBIX KYJIBTYP
(kamycta  OenokovaHHasi, IBETHas, OproccenbcKkas,
KoJbpabu ¥ Ap.). buoxumus, mumieBas u JeKapCTBEHHAS
IEHHOCTh JIYKOBBIX OBOIIHBIX KYJIbTYp (BUIBI JIyKa,
YECHOK). bHOXMMUYECKHi COCTaB OBOIIEH: OT'ypIIOB,
Ka0ayKoB, MAaTUCCOHOB. bBHOXMMHUYECKHH COCTaB U
nuiieBasl I[€HHOCTh CaJOBBIX U STOTHBIX KYJIBTYP.
3aBUCHUMOCTh OMOXMMHYECKHUX MPOLIECCOB OT I€HOTHIIA,
MOYBEHHO-KIMMATUYECKUX  YCIOBUH,  IPOBOJUMBIX
arpOTEXHUYECKUX  MEPOIPUSITUIA. buoxumuueckue
MEXaHU3Mbl H3MEHEHHS KauecTBa PacCTEHHUEBOIUECKOM
OPOOYKLIUUA TpU XpaHEHHH, mepepaboTke. MexaHU3Mbl
3alIUThl U YCTOMYUBOCTH y pacTeHuil. Pactenue u crpecc.
Tunel W  UCTOYHUKUM  OKHCIMTEIBHOIO  CTpecca.
YcToitunBoCTh pacTeHuit K ¢aktopaMm cpensl. OOmue
BOIPOCHl OMOXMMHUYECKOW YCTOWYMBOCTH. BbDKHBaHUE
pacTeHUid B KOHKPETHBIX YCIOBHSX cpefbl. AKTHUBHBIC
dbopMBI KUCIOpOJa U MEPEKHUCHOE OKHUCIICHUE JIMITHJIOB.
CocTtaB aHTHOKCHJAHTHOM cHUCTeMBbI pacTeHUil. Bumbl u
(GyHKIMM aHTUOKCUIAHTOB. IMMYHUTET pacTeHHIA.

4.2. Pa3aeinl TUCHUILINHLI M BUABI 3aHATHH

ouHas popma oOydeHus

/1

JUCLUILINHBI

HanmenoBanue pasaena Jlexumonnoro | CeMUHapCKOro CP Bceero,

THUIIA THUIIA qacoB

2

3

Beenenue B OMOXHUMHUIO

4

YrneBoasl U IUIHIbI

17

A3oTHCTEIC BCIICCTBA

15

AlwNPFEF

®epMmenThl. buosnepreruka

N OO IN|~
OO0 |©

13




5 | BuramwuHbI U BelecTBa - 6 9 15
BTOPHYHOTO MPOUCXOKICHHSI
6 | OOMeH BelecTB B OpraHu3Me 6 2 9 17
7 | Buoxumudeckue OCHOBEI 2 2 9 13
KauecTBa MPOIYKIIUN
PACTHTEIHLHOTO MPOUCXOXKICHUS
1 YCTOWYMBOCTH PACTEHUI
Wroro: 14 28 66 108
3a04Has popma 00yICHHUS
Ne HaumenoBanue pazaena Jlexumonnoro | CeMHUHapCKOro CP Bcero,
/1 JVCTIUTUTAHBI THTIA THTIA 9JacoB
1 2 3 4 5 6
1. | BBeneHnue B OUOXHUMUIO 2 - 11 13
2 | YriueBoIbl M JTUITHIBI - 4 12 16
3 | A3oTHCTBIC BEleCTBA - 2 12 14
4 | ®epmenTsl. buosneprerrka - 2 12 14
5 | ButamuHbI 1 BemecTa - 2 12 14
BTOPHYHOTO IPOMCXOKICHHS
6 | OOMeH BemecTB B OpraHu3Me - - 15 15
7 | BUOXUMUYECKHE OCHOBBI 2 - 20 22
KadecTBa MPOAYKIHH
PacTUTEIILHOTO TPOUCXOKIACHUS
U YCTOMYUBOCTH PACTECHUMN
HToro: 4 10 94 108
4.3. 3aHsATHSI CEMMHAPCKOI0 THIA
No Ne paszena TpynoemkocTh
n/m Tema (dac)
JMCIUTUTHHEI
OYHas | 3a04YHas
1 2 3 4 5
1. 1 buoxumuueckoe crpoenue pacreHuid. Poib 2 -
XUMUYECKHUX JICMEHTOB B UX XKHU3HEIEATCIbHOCTH
2 2 Knaccudukanuys TunuioB, ©X cOCTaB, CTPOCHUE, 2 2
CBOWCTBA M DYHKIIMU B PACTCHHUSIX.
3 2 XHUMHYECKHE CBOMCTBA JIUITUIOB 2 -
4 2 Cocras, cTpoeHue, CBOICTBa U (QYHKITUN 2 2
YIJIEBOJIOB B PACTUTEILHOM OpraHu3Me.
5 2 XUMUYECKUE CBOMCTBA U KAYECTBEHHBIE peakuu | 2 -
yTJI€BOJIOB
6 3 Knaccudukaius aMuHOKUCIIOT, MENTUIOB U 2 2
OEITKOB.
7 3 XUMUYECKUE CBOMCTBA U KAYECTBEHHBIE peakuuu | 2 -
OEIKOB.
8 3 HyxienHOBBIE KUCIOTBI U HYKJIEOTH/IBI 2 2
9 4 DepMEeHTHI: XapaKTepUCTHKA, HOMEHKIIATYpa, 2 -
CBOMCTBa U Kinaccudukaus. MexaHum
(hepMEHTAaTHBHOTO KaTain3a.




10 ) Knaccudukamus, cocta, cTpoeHue, pyHKIUN U 2 -
OMOoJIOTHYECKasl POJIb BUTAMHHOB.
11 5 Bropuynbie MeTaOOMUTHI PACTCHUN: alTKATOUABI, | 2 2
TJIMKO3U/IbI, (PEHOIBHBIE COSAMHCHHUS, Y(PUPHBIE
Maciia ¥ CMOJIbl M HX 9KOJIOTUYECKask POJIb.

12 5 DUTOrOPMOHBI. 2 -
13 6 [TurmenTs! oTOCHHTE3A: KIIacCH(PUKALINS, 2 -
CBOWCTBA, OMOCHHTE3. BakyoJisspHbIC TUTMEHTBHI.
14 7 WMMyHHTET pacTeHuit 2 -
Hroro: | 28 10

4.4. Y4ueOHbIe 3aHATHS, Pa3BUBAIOIIHE Y O0YYAKIIMXCSH HABBIKH KOMAHJHOI pPadoThbl,
MEXJIMYHOCTHbIE KOMMYHUKAIIUM, TPUHATHE PeIIeHHH, JuAepcKHe KayecTBa - He
npeoycmomperwvl OIOII.

4.5. YueOHble 3aHATHA B hopMe NPAKTHYECKOH MOATOTOBKHU - He npedycmompervt OIIOIL.

4.6. IlpuMepHas TeMATHKA KYPCOBBIX MPOEKTOB (PaboT) - ne npedycmomperno OIIOII.

5. Opranu3anusi CaMoCTOSITEIbHOUH PadoThI 00YYAIOIIUXCS MO JUCIHUIJIMHE

5.1. Tunbl caMOCTOATEILHOM PA0OTHI U €€ KOHTPOJIb

Tun camocrosiTeJIbHONH PadOTHI ®opma o0ydeHus Tekymuii KOHTPOJIb
o4Has 3a04Hasl

[TpopaboTka MaTepuaia JICKIuH, 33 - TECTHPOBAHUE

IMOATOTOBKA K 3aHATUSIM 71

CaMocToATenbHOE U3YUYEeHUE TEM 4 TECTUPOBAHUE

WIH
cobecenoBanne
KonTtponbHbIe pabOTHI - 20 MIPOBEPKA BHITIOJTHCHHS
3aJaHud

Pedepar 16 3 oreHka pedepara

PazpaboTka cooOmenmus- 13 - 3aIuTa cCooOIEeHN-

MIpe3eHTAINH pe3eHTALNH
BCETO YaCOB: 66 94

5.2. Y4eOHO-MeToquYecKre MAaTePHAJIbI JIsl CAMOCTOSITEJILHOI padoThI:

1. Tectbl anst camokoHTpos, coctaBiennbie Kosans E.B. (OMOC na mnatdopme Moodle).
2. Crnaiin-nexuuu u Apyrue ydeOHble MaTtepuanbl, mnoarotroBieHHele Kosamp E.B.
(https://disk.yandex.ru/d/6_dCBclFSyuiEg).

3. buoxumus pacrenuit [DnextponHslii pecype] / I'.-B. Xenar ; nep. ¢ anri. — 2-e uz .

(31.). — M. : BUHOM. JlaGopatopus 3Hanuii, 2014. — 471 c. : ni. — (Jlyummii 3apyOexxHbIN
y4eOHUK).

4. https://www.elibrary.ru - HayuHas 371ekTpoHHast OUOIHOTEKA.

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MHTEpHET-BEPCUs
MEXJIyHapOJAHOTO KypHaja 1o OMoXuMHH, cTaThu B pdf-popmare.

6. Porosxun, B. B. buoxumus pacrenuii : yueonuk / B. B. Porosxxun. — Cankr-IlerepOypr :

I'MOPA, 2012. — 432 c. — ISBN 978-5-98879-118-8. — Tekcr : anexkrpoHHslii // JlaHb :
aNIeKTpOHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/58741.
7. ®daneeBa E.®. buoxumus pacrenuii / E.®@. ®aneesa. — T.: TAYK TOHB. — 2014. — 308 c.



http://www.protein.bio.msu.ru/biokhimiya/index.htm
https://e.lanbook.com/book/58741

5.3. TeMBI, BbIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YUCHUC:

Pazpen 1.

1. CoBpeMeHHbIE TPOOIEMBI U OTKPBITHSA B OMOXUMHUH PACTECHHIH.

Pa3znea 2.

2. ®opMBI a30Ta, IOCTYNAIOIIME B pACTECHUS. ACCUMWISILIMS HUTPATOB U aMMHaKa.

3. OneHka nUTaTeabHOM LIEHHOCTH OEJIKOB 110 aMUHOKHCIIOTHOMY COCTaBY.

Pazgen 7.

4. 3aBHCUMOCTh OHMOXMMHUYECKHUX TIPOIECCOB OT TE€HOTHIIA, NMOYBEHHO-KIMMAaTHYECKUX

YCIIOBUH, IPOBOJUMBIX arpOTEXHUYECKUX MEPOIIPUATHH.

5.4. Tembl pedepaToB:

Pazgen 7.

agrwdE

pema, peapka, ap.).
6. buoxwMus W mUIIEBas IEHHOCTh CAJIATHBIX W MPSHBIX OBOIIHBIX KYJIBTYp (CayaT, YKpOTI,
1aBelb, HMUHAT U Ap.).
7.  buoxuMusa W muIieBas IEHHOCTb OBOIIHBIX TOMATHBIX KYJIbTYp (TOMAaThbl, OakKa)kaHBbI,

neper).

buoxumuueckuii coctaB 3¢pHa OCHOBHBIX 3JIaKOB.

buoxumMuuecknii coctaB ceMsiH OCHOBHBIX 3€pPHOO000BBIX KYJIBTYD.
buoxumMuuecknii cocTaB CeMsTH MaCIMYHBIX KYJIbTYP.

buoxumus u nuieBas IEHHOCTh KITYOHEH KapTodes U TOmMHaMOypa.
. buoxummus w mumieBasi IEHHOCTh OCHOBHBIX KOPHEIUIONOB (METPYIIKAa, MOPKOBb, PEIMC,

8.  buoxwMmus u muIIeBas IEHHOCTh OBOIIHBIX KAITYCTHBIX KYJIbTYp (Kamycra OeloKo4YaHHas,
1BETHas1, OproccebcKasi, KOJIbpalu u JIp.).
9.  buoxwmmus, HIIeBas U JIEKAPCTBEHHAS IICHHOCTH JTYKOBBIX OBOIIHBIX KYJIBTYp (BHIIBI JyKa,

YECHOK).

10. bBuoxuMmyeckuii COCTaB OBOIIEH: OTYpPIIOB, KAOAYKOB, MTATHCCOHOB.

11. BHOXMMHUYECKHIH COCTaB U nmumeBasd HCHHOCTb Ca0OBBIX U ATOJHBIX KYJIBTYP.

5. @OHJ OIEHOYHBIX CPeACTB /Ui NPOBeJIeHUN TMPOMEKYTOUYHON aTTecTanuu
00y4aroIuXCcH M0 JUCUMIIIIMHE
6.1 IlepeyeHb KOMIIETEHIIHIi W OLEHOYHBIE CPeACTBA HMHIMKATOPA JOCTHKEHUSI
KOMIIeTeHI Ml
Koo HaumenoBanue
KoMne- Nupukarop noctuxenust | IlepeueHb mIaHupyeMbIX pe3yabTaToOB OLICHOUHOTO
KOMIIETCHIUHU 00yueHus 1o TUCIUIUINHE
meHyuu CcpeacrTsa
N/I-130mk-1 3HATh: Tecr
Perraer KOHKpeTHBIE - XMMUYECKUH COCTAaB OCHOBHBIX T'PYIII
3a1a49u C/X KyIBTYD;
podeccHoHATLHOM - CYITHOCTh OOMEHa BEIECTB U DPHEPTHH,
JEATENbHOCTH (OLEHKA ¥ | TIPOUCXOASIINX B pacTUTENBHOM
OIK-1 MOBBIIIICHUE MOKa3aTelnei | OpraHusMme;
JKU3HEAEATEIbHOCTH - 3aBUCUMOCTb OMOXMMHUYECKOTO
pacteHuii) u CcOCTaBa OT IIOYBECHHO-KIIMMATHYECKHUX
MPEACTABIISAET YCIOBUA U 3JIEMEHTOB TEXHOJOTUU
pe3ynbTaThl X pelieHus: | BbIpAlIMBaAHUSA,
Ha OCHOBE (hPM3HOJIOTO-




OMOXUMHUYECKUX 3aKOHOB | - OMOXUMHUYECKUE OCHOBBI
U IIPaBUI (dopMHUpOBaHUs BEICOKOKAYECTBEHHOTO
ypoxas.

yMeTh:
- IPUMECHSThH 3HAHUS O OMOXHUMHYECKOM
cOCTaBe pacTeHWil st 00O0CHOBaHUS

COBPEMEHHBIX TEXHOJIOTHI
BBIpAIIMBAHUS CEIHCKOXO3SHCTBEHHBIX
KYJIBTYD;

- OOBSICHATD W3MCHCHHUS
OHMOXUMUYECKOIO cocTaBa B
3aBUCUMOCTH OT TE€HOTHIIA U YCIOBHH
BBIpAIIBAHUS,

- OIlICHUBATh MUIIEBYIO it
TEXHOJIOTHYECKYIO LIEHHOCTh

pPacTeHMEBOIUECKOM  MPOAYKIMH, €€
MPUTOAHOCTH JJIsl IepepabOTKu;

- HCII0JIb30BaTh OMOXMMHUYECKHE
MOKa3aTeu JUIsl XapaKTePUCTUKHI
KayecTBa, MUTATEIbHON IIEHHOCTH U
9KOJIOTMYECKON 6€30MacHOCTH
PacTUTEIBHON IPOIYKIIVH.

BJIAJIETh:
- OCHOBHBIMH METOJMIKAMH OTPEICTICHUS
KayeCcTBa PACTHTEIILHOTO  CBHIPBS, HX
MMHILEBON U TEXHOJOIMUECKOU [IEHHOCTH.

6.2. llIkaJjbl oLleHUBAHUA

3auet nmpoBoauTcsa B ¢opMme cobeceoBaHus Uiu B (opMme TecTUpoBaHUA. TecTUpoBaHUE
npoBoautcs B DOUC Ha miatdopme Moodle u Brirogaer 30 BOMPOCOB Pa3sIHYHOM CIOKHOCTH.
Bpewmsi, xoTopoe OTBOAMTCS Ha MOMBITKY pemieHuss tecta — 45 munyr. OOydaromiemycs
MpelocTaBiseTcs He Ooiee 2 MOMBITOK.

IIpu coGecemoBanny 00ydYaroImIeMycsl TOCTa€TCS BapUaHT 3aJaHUS MyTeM COOCTBEHHOTO
ciydaifHOTO BhIOOpa U npepocTaBiserca 20 MUHYT Ha MOATOTOBKY. 3alIMTa TOTOBOIO PELIECHUs
MIPOUCXOJUT B BUIE cOOECeloBaHHWsA, HA YTO OTBOJIUTCS 5 MHHYT. 3aJaHue cocTout u3 3-10
BOIIPOCOB, TPEOYIOIINE MUCbMEHHOTO OTBETA.

IIkasa oneHUBaHNS TECTUPOBAHUSA HA 3a4eTe

% BBINMOJHECHHUA 3aaHUSA PesyabTar
50 - 100 3aYTEHO
menee 50 HE 3a4TE€HO

IIIkana oneHUBaHUSA coﬁecenona}mﬂ Ha 3a4eTe
- «3a4YTCHO» BBICTABJIACTCS 06yqaromeMyc;1, €CJIM OH JEMOHCTPUPYCT 3HAUUTCIILHOC IIOHUMAaHNUC
OCHOBHBIX HOHSITHM 1 3aKOHOB 6I/IOXI/IMI/II/I, MOXKCT JaTb OLUCHKY Moka3aTelel >Ku3HeAeITEIAbHOCTH
paCTCHI/Iﬁ U PEKOMCHIAAINHA IO UX IMMOBBIIICHHUIO HA OCHOBEC (I)I/ISI/IOJ'IOFO-6I/IOXI/IMI/ILICCKI/IX 3aKOHOB



U IIPaBUIL;

- «HE 3aYTEHOY» BBICTABISAETCS 00yJarOmEeMyCsl, €CII OH JIEMOHCTPUPYET HEOOIbIIIOE TOHUMAaHHE
OCHOBHBIX TOHATHH W 3aKOHOB OWMOXMMHH, HE CcHocoOeH [aTh OIEHKY IOKa3arenen
KHU3HEIEATSIPHOCTH PACTCHUH W PEKOMEHJAIMH 10 MX IMOBBIIMICHUIO Ha OCHOBE (hrsmosoro-
OMOXMMHYECKHUX 3aKOHOB H ITPABUIL

6.4. TunoBble KOHTPOJIbHBIC 3a1aHUS WX UHBIC MaTEepUaJibl:

VYka3zaHbl B IpUJIOKEHUH 1.

7. TIlepeyeHb OCHOBHOII M JOMOJHUTEIbHON YUeOHOM JIUTEpaTyPbl, HEOOXOAMMOM /1151
OCBOEHMS THCIMIIHHBI
a) OCHOBHasl TUTepaTypa
1. daneesa E.@. buoxumus pacrenwnii / E.®. @aneea. — T.: TAYK TOHB. — 2014. — 308 c.
2. Poroxwun, B. B. buoxumus pactenwii : yueOnuk / B. B. Poroxun. — Cankr-IletepOypr :
I'MOP/, 2012. — 432 ¢. — ISBN 978-5-98879-118-8. — Texkct : anekTpoHHblii // Jlanp :
ANEKTPOHHO-O0nOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/58741.
3. ®usnonorus U OWOXMMHS OOMEHa BEMIECTB : Y4eOHO-METOJAMYECKOEe TocoOmue
nabopaTtopHblid mpakTuKyMm / demepanbHOE TOC. OIOHKETHOE 00pa30BaATEIBHOE YUPEKICHUE
BbICII Mpo@. oOpazoBanus "Bsarckuii roc. rymanutapHasiii yH-T" ; [cocT.: M. A. 3aiiues u ap.]. -
Kupos : I3g-Bo Batl TV, 2015. - 249 c.

0) TOTIOJIHUTENIbHAS JTUTEPATYpPA

1. Henbcon JI. OcnoBbl Onoxumun Jlenunmkepa: B 3 1. T. 1: OcHOBBI OMOXMMUH, CTPOCHUE U
KaTanu3 [DIeKTpoHHBIA pecypc] : ydueb. mocobue / JI. Hempcon, M. Kokc ; mom pexn. A. A.
bornanosa u C. H. KoueTkoBa ; nep. ¢ anri. kaua. XxuM. Hayk T. I1. MoconoBo#, kaHa. XuM. HayK
E. M. MomnoukuHo#, kaHa. 6uoi. Hayk B. B. bemoBa. — Dnekrpon. man. — Mocksa : U3a-Bo
"JIaboparopus 3Hanuii", 2017. — 749 c. — Pexxum mocryma: https://e.lanbook.com/book/103034.
2. buoxumus [DnekrpoHHbI pecype]: yaeOnuk /mon pen. E.C. CeBepuna. — 5-¢ uzn., ucnp. U

nom. — M.: IDOTAP-Meaua, 2016. — 768 ¢. — Pexxum mocrtyma: https://studentlibrary. Ru/book/
ISBN9785970437629.html.

3. buoxumus pacrenumii [DnekTponnbiii pecype] / I'.-B. Xennar ; mep. ¢ aarin. — 2-e 3. (911.). —
M. : BUHOM. Jla6oparopust 3nanuii, 2014. — 471 c. : w1 — (Jlyummii 3apyOeKHbIH yueOHUK).
— Pexxum noctyma: https://vk.com/wall-93139590 154

8. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
"Unrepuer"
(6a3b1 TaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIC U MOMCKOBBIC CUCTEMbI, HHTEPHET PECYPChI)

1. http://www.emanual.ru - yaeOHUKH B 3JIEKTPOHHOM BH/IE.

2. http://www.my-schop.ru M3patenscTBo «JIaHby.

3. _http://www.iprbookshop.ru «IPRbooks».

4. https://www.elibrary.ru - HayuHas aeKTpoHHast OHOIHOTEKA

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuTepHer Bepcusi MeXayHApOIHOTO
KypHajla 10 OHOXMMHHM ¥  OHOXMMHYECKMM  aclieKTaM  MOJIEKYISIPHOH  OHOJIOTHH,
OMOOPTraHUYECKOW XUMHH, MHKPOOHOJOTHH, UMMYHOJIOTHH, (H3HOJOTHA W OUOMEIUIIUHCKUX
uccnenoBanuii. Crateu B pdf-hopmare.

6. http://tusearch.blogspot.com - [Towck 3MeKTPOHHBIX KHUT, MyOauKaiuii, 3akoHoB, ' OCToB Ha
caliTax Hay4HBIX DJICKTPOHHBIX OMOIMOTEK. B CIUCOK BKJIFOUYCHBI OHOIMOTEKH WHOCTPAHHBIX
YHHUBEPCUTETOB U HAYYHBIX OPraHU3aIMi.

9. MeToauuyeckue YKazaHuda s oﬁyqamumxca 10 OCBOCHMI0 JTUCHHUITIJIMHBI


https://e.lanbook.com/book/58741
https://e.lanbook.com/book/103034
https://vk.com/wall-93139590_154
http://www/
http://www/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/

1. CamenkoBa, C. A. buoxumus pactenuii : meroguueckue ykazanus / C. A. CamenkoBa, B. A.
NBanoBa. — Ilensa : TII'AY, 2017. — 115 c. — Tekcr : anekrponHHbli // JIaHb : 3JIEKTPOHHO-
oubnmnoreunas cucrema. — URL: https://e.lanbook.com/book/131123.
2. HoBuxoBa, H. E. BropuuHbsie MeTaboIMTh pacTeHHi : yueOHo-MeToanyeckoe nocodbue / H. E.
HosuxoBa. — Open : Openl’AY, 2018. — 111 c. — Tekcer : anekTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/118757.

10. ITepeuyenb UHGOPMAIMOHHBIX TEXHOJIOT Hii

1. Jlnsa npoBeAcHUs OHJIAKH 3aHATHH UcHoJib3yeTcs cepBuc Google Meet.
2. DnekrtpoHHas HHPOPMAIIMOHHO-00pa3oBarenbHas cpena Ha miatdpopme Moodle.

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI

J{ns mpoBeieHNs 3aHATUN 110 JAHHOW JTUCIIUIUIMHE UCTIOIb3YIOTCS:

- TEXHHYECKoe 000pynoBaHue (KOMIBIOTED, MpoekTop) (Buaeonpoekrop EPSON (nmepenocHoii),
HOyTOYK ACER TravelMate 2440);

- y4eOHbIE ayJUTOPUH, CHA0)KEHHbIE CTOJIAMU U CTYJIbSIMH ISl CTYIEHTOB U MPEIo IaBaTes;

- 7-425 Aynutopus «buoxumus pacTeHuN M reHeTHkay (MUNETKH, GuiabTpoBajbHas Oymara,
gamku Ilerpu, npobupku u 1mratuB). PazmaTounslii MaTepuan: TaOIWYHBIE MaTEpUalbl,
METOJIUKH, MTPE3CHTAINH K JICKITMOHHOMY MaTepHaiy (Clai-1eKInun).

- 7-427 Jlabopartopusi pU3HOIOTHN H OHOXUMUH.

PaBHaTO'-IHI)II\/'I Marcpual: TaOJIMYHEIE Marepurajibl, MECTOAUKH, MPE3CHTAINU K JICKOHHMOHHOMY
Marepuany (Clraia-JIeKIum).

12. Oco0eHHOCTH OCBOEHHUA AUCHUIVIMHBI JiIi HUHBAJIUAOB H JHUI € OrpaHHYC€HHBIMH
BO3MOKHOCTSIMMU 3/10POBbHA

OO0yueHne 00yJaroONMXcs C OrpaHUYECHHBIMA BO3MOXKHOCTSIMH 3I0POBBS NPH HEOOXOIUMOCTH
OCYLIECTBIISIETCSI HA OCHOBE aJalTUPOBAHHOW paloded MpOrpaMMbl C HCIOJNB30BAHUEM CHELUAIbHBIX
METOOB OOy4YeHHS M JUIAKTHYECKUX MAaTepuajoB, COCTABICHHBIX C Y4E€TOM OCOOEHHOCTEH
NCUXO(U3UYECKOTO PAa3BUTHS,, HHAWBUAYaJIbHBIX BO3MOXHOCTEH M COCTOSIHMSI 300POBBSI TaKuX
oOyuatormmxcs (00ydJaromerocs).

B memsax ocBoeHust yueOHOH NporpamMMmbl AWCHMIUIMHBI MHBAIMIAAMM WU JIMIAMH C OIPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3/10POBbsI 00€CIIEUNBACTCS:

* Ul MHBAJMJOB M JIUI] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBSI 110 3PEHUIO: Pa3MEIIECHHE B
JOOCTYHHBIX JUIA OOy4yaroIluXcs, SIBJSIFOIIMXCSl CIENBIMM WJIM  CIA0OBUAALIMMH, MeCTax U B
aJanTUPOBaHHON ¢opMe crnpaBOYHOH HMHQOpMAIMU O PACIUCAHUU YYEOHBIX 3aHATHH; NPHUCYTCTBHE
aCCHCTEHTa,  OKa3bIBAIOLIEr0 00yYaroeMycss He0OXOIUMYIO MIOMOIITb; BBIITYCK
aTbTEPHATUBHEIX ()OPMATOB  METOAWYECKHX MaTepHanoB (KPYMHBIA MWPUGT Wik ayauodaidisl),
ncronbp3oBaHue Bepcuu caifta mns cnabopumanmx ObC [IPR BOOKS u crnenmmanbHOro MOOMIBHOTO
mpmwiokennss [PR BOOKS WV-Reader (mporpamMmmbel HEBH3yalbHOTO JOOCTyna K wWH(popManuy,
MpeAHa3HaYeHHOH AJIs1 MOOMIIBHBIX YCTPOMCTB, paboTaromux Ha onepanuoHHoil cucteme Android u i0S,
KoTOopasi He TpeOyeT crennaibHO OOYYEeHHOrO acCHUCTEHTa, T.K. moau ¢ OB3 mo 3penuto paboraror co
CBOMM YCTPOWCTBOM MPHUBBIYHBIM CIIOCOOOM, HCHONB3YSl CIEUUAIbHBIE INTAaTHBIE MPOrPaMMBbl JUIs
He3psuux Jozel, ¢ koropeiMu [IPR BOOKS WV-Reader nmeer mosiHy10 COBMECTHMOCTS);

* Ul UHBIKZIOB M JIMI] C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS 110 CIYXY: HaJUIeKalUMU
3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEACHIE HHPOPMALIIH;

*  JUId MHBAJIMIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3J0OPOBBSI, UMEIOLIMX HapyLICHUs
OIOPHO-JIBUTATENIFHOTO aMapara: BO3MOKHOCTh OECHPENSITCTBEHHOr 0 I0CTYyIa 00y4YaromuXxcs B yueOHbIe
MOMEILEHHS, TyaJeTHbIe KOMHATBI M JIPyrue MOMeLIeHUs1 Kadeaphl, a Takke NpeOblBaHWEe B YKAa3aHHBIX

MTOMEIICHHSIX.

Ob6paszoBanue O0OydalOmIUXCS C OrPaHWYCHHBIMH BO3MOMKHOCTSIMU 3/I0POBbS MOXET OBIThH
OpPraHM30BaHO KaK COBMECTHO C APYTMMH OOyUYaIOIIMMHUCS, TaK U B OTAEIBHBIX IPYINIax WIKA B OTAEIbHBIX
OpraHu3alMsIX.


https://e.lanbook.com/book/131123
https://e.lanbook.com/book/118757
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue

ITAIbI (l)OpMHpOBaHI/ISI KOMHeTeHHI/Iﬁ B Hpouecce OCBOCHUA NTUCIHUINIJINHBI
BEHOXUMMWUS PACTEHHH

KomiuiekT 3a1anuii 1J11 KOHTPOJIbHOM PadoThI

Paszpnen 7
Tema MexaHn3Mbl 3alATH U YCTOWYUBOCTH y pacTeHH. OKHUCIUTENBHBIN CTpecC.

Bapmuanr 1

B 1972 rony I'anc Cenbe pazpaboTasl TEOpHIO, KOTOpAs Ha CETOIHAIIHUN JIeHb OOBSICHSET
pa3IMYHbIE COCTOSHUS BCEX KUBBIX OpPraHU3MOB. MccieioBanne morydmio Ha3BaHue — « Teopust
crpecca»y. HecMOTps Ha TO, YTO €ro HCCIEIOBAaHUS KacalWCh OpraHu3Ma dYelloBeKa, Ha
CETOHSIIHUI JICHb TEOPHS CTPECcca HAIlIA TIOATBEPKACHHUE U JIJIS IPYTHX )KUBBIX OPraHU3MOB, B
YacTHOCTH Ui pacteHuil. dusunosorndyeckne M OHOXMMHYECKHE TPOIECCHl PACTEHHH B
CTPECCOBBIX YCIOBHSIX IMOKA3bIBAIOT pa3MYHbIC HECTIeNn(UIecKne OTBETHhIE peaknnuu. OaHaKko
o01Ire 3aKOHOMEPHOCTH BCE e TPOCIICIKUBAIOTCSL.

B kietkax pacTeHHil cTpecchl pa3HOW MPUPOILI TPOBOLUPYIOT YPEIMEPHYIO MPOTYKIIHIO
aKTHBHBIX (OPM KHCIIOPOJa W Pa3BUTHE OKUCIHUTEIBHOTO cTpecca. OnpenenuTs MEepBHYHYIO
MUIIEHb, Ha KOTOPYIO JIEHCTBYET CTPECCOBBIH (PaKkTOp, TMOO0 OYEHBb CIIOKHO, TUOO B MPUHLIUIE
HEBO3MOXKHO.

Bo Bpems peiictBusi crpecc-paktopa B KiIeTKax QopMupyercs Hecnenuduaeckas
YCTOHYMBOCTb, OJTHAKO MPH ycuIeHUH 3G deKTa MPOUCXOAUT CIaj 3alIUTHON CHUCTEMbI OpraHu3Ma
U HacTynaer ero rubenb. [1oMOXKUTENbHBIN CTUMYISLMOHHBIA CTpecc MOJy4YHSl Ha3BaHUE
JycTpecc, a MaToJoruueckuii — aucrpecc. I'panuna Mexay JaHHBIMU BUJIAMU CTpecca 3aBHCHMa
OT CHJIBI BO3/ICHCTBHSI U KCXOAHOM ycToitunBocTH opranusma (Cenbe, 1979; Hupkosa, 2002).

BripaskeHue «OKUCIUTENbHBIA CTPECC) MPUMEHSIETCS Ui XapaKTEPUCTUKHU MOBBIIIEHHOTO
HaKOTUICHHS aKTUBHBIX (hopM KHciiopoaa B kieTkax (Scandalios et al., 1993). Mexanusm pa3Butus
cTpecca 3amyckaeTcss Mpu JucOajaHce AaKTUBHOCTH  OKHCIUTENbHBIX  IPOLIECCOB U
AHTHOKCHUJIAHTHOM 3alIUTON KJIETOK. B Xome pa3BuTus cTpecca JIOCTHUraeTcs MaKCHMallbHas
aKTUBAIMSl MEXaHM3MOB, BKJIIOYAIONIMX YCTAaHOBJIGHHE TOJEPAaHTHOCTH, H30EraHus U
JeTOKCUKauu. BrocneacTBuu Mpoliecchl OKUCIIEHUS IMOJIBEPraloT CTapeHuio Haubolee
MOCTpaJIaBIINe OT CTpecca KOMIAPTMEHTHI KJIETKH, YTO MPUBOJIUT K MOTEPE UMU PETYASATOPHBIX
¢byHkumii. B KoHEYHOM UTOTE M3 aMUHOTPYIIN OETKOB U MEPEOKUCICHHBIX JIMIHUIOB 00pa3yroTcs
CHOCOOCTBYIOIIME OTMUPAHHUIO KJIETOK albJeTuibl U JUNOQYCHHUHBI, a TaKXKe MPOIYKTHI
denonokcuaas u nepokcuaas (Elstner, Osswald, 1994; JIykarkun, 2002; Foyer, Noctor, 2005).

[IpousBoicTBO akTUBHBIX (hopM Kucinopoa (ADPK) — 310 HopMaIbHBIH MPOLIEcC, KOTOPBIN
MIPOUCXOJUT B PACTUTENBHBIX (POTOCHUHTE3UPYIOMIMX KJIETKaX, B YACTHOCTH, B XJIOPOIUIACTaX,
MUTOXOHAPHUSX, IEPOKCHCOMAX U aroIuiacTe.

Takum oOpa3oM, akTHBHBIE (POPMBI KHCIOpPOJA KaK CHUJIbHBIE M PEAKIIMOHHOCIIOCOOHBIE
OKHUCIIMTENIH TOTEHIIMAIBbHO MOTYT Pa3pyIIUTh U yOUTH KiIeTKy. HO B HEMOBPEKICHHBIX KIIETKaX
YPOBEHb aKTHBHBIX (POPM KHUCIOpPOJa HEBBICOK, UTO oOecreunBaeTcss paboToil crermaibHbBIX
bepmeHTHBIX cucTeM. OTHAKO COJEp)KAaHUE AKTHBHBIX (OPM KHCIOpoJa OBICTPO pacTeT B
HEOIaronpUsATHBIX JJIS KIETKU YCIOBHSIX, YTO MPUBOAMUT K PA3BUTHIO OKUCIUTEIHHOTO CTpecca.

3aganue 1.
Omeembme Ha 80NPOCHL:
1. [Tepeuncnure kakue cBOOOIHBIC PAUKAIBI MOTYT 0Opa30BbIBATHCS B KIIETKE. 3aMUIINTE

yYpaBHEHHUS PeaKLUi MpOILecCOB, MPU KOTOPHIX OHU MOTYT 00pa30BbIBATHCA?



2. Onumute KakuM 00pa3oM mpoucxoaut kommnaptmenrtaius ADK (B kakux opraHemiax
kieTku kakue ADK 00pa3yroTcs u moyemy).

3aganue 2. /laiiTe pa3BepHYThIil 0TBET HA IOCTABJICHHYIO 3a/1a4y.

Onuwume ¢ no3uyuu meopuu OKUCIUMENbHO20 CIMPecca Kakoe COCMOSHUEe UCHbIMbLEaem
PacmumenbHulil Op2aHU3M U NOYeMy bl COenanu maxue 6bl6o0bl. IIpUHATH 32 OCHOBY credyrowee
(Bce uncia NpuBeACHbBI UCKIIIOUNTENBHO JJIs PELISHUS 3aa4, MOT'YT 3HAUUTEIbHO OTJINYAThCS OT
peaJIbHbIX 3HAYECHUI):

Coaep:xanue B HopMe (KOHTPOJIb)

Xnopopwunsl | Antormanel  |AckopOunoBas | Peodurun  |Kapormnoumasl | Manonoswiii | [lepokcuna3ssr
(Mr/r cyx (%) kuciora (Mr/t  |(MKI/T ChIpoit (mr/r cyx JIuanbaeruy; | (OTH.em/T ChIp
MAacchbl) CyX Macchl) Macchl) Macchbl) (EMOTIB/T) Macchl)
5,5 0,8 2,0 650 1 8 100

Ha xnymOy ¢ caioBeIMU acTpaMu onaja Boja, coaepakaiiasi HeTernpoayKThl U MOIOILHE
CpEICTBA, MOCJIE MBIThsl aBTOMOOUJIS. AHAIN3 OMOXUMHUYECKUX MOKa3aTeslel JIMCThEB OBl
MIPOBEJIEH Cpa3y B ATOT JIeHb, U Ha 4i1 leHb nocie pa3iusa (puc. 1-2). beun nomydens! rpaduku
cocrosiHus pacteHuit (MJIA — MaoHOBBIN AMATBAETH).

M/A
25

20
15
10
5
0

Jens 1 Jenb 4

CoaepkaHWe MaioHOBOIO
AHaNbAErnaa, HMOAL/T

KapoTnHouabi

12

10 I

CoaepyaHne KapoTMHOMAO0B, MI/T CyX
macchbl
[=)]

OeHb 1 [eHb 4

Bapuanr 2

B 1972 rony I'anc Cenbe pa3zpaboTan Teopuro, KOTOpasi Ha CETOAHSIIHUN JeHb OOBSICHSIET
pa3IMyHbIE COCTOSIHUS BCEX KUBBIX Opranu3MoB. VMccnenoBanue nonyunno HazBanue — « Teopust
cTtpecca». HecMoTps Ha TO, YTO €ro HCCIEIOBaHUs KacalluChb OpraHv3Ma 4YelloBeKa, Ha
CEroJIHAIIHUN JIEHb TEOPUs CTPECCa Hallljla MOATBEPKACHUE U I IPYTUX KUBBIX OPTraHU3MOB, B
YaCTHOCTH i pacTeHui. dusnonorndyeckne M OHOXMMHUYECKHE TPOIECCHl PACTCHHHA B



CTPECCOBBIX YCIOBHSX MOKA3bIBAIOT Pa3IMyYHbIe HECenn(UIeckue OTBEeTHbIE peakuuu. OaHako
o0111e 3aKOHOMEPHOCTHU BCE K€E MPOCIISKUBAIOTCSL.

B kierkax pacTteHHil cTpecchl pa3HOW MNPUPOIbI TPOBOLUUPYIOT YPEZMEPHYIO MPOIYKLIHIO
aKTHBHBIX (POPM KHUCIOPOJA U Pa3BUTHE OKUCIUTENBHOTO cTpecca. OnpenenuTs NepBHYHYIO
MUIIIEHb, HA KOTOPYIO JICHCTBYET CTPECCOBBIM (PaKkTOp, MO0 OYEHBb CIIOKHO, MO0 B MPUHIIMIIC
HEBO3MOXKHO.

Bo Bpems neiictBusi crpecc-pakropa B KiIeTKax (opMmupyercss Hecrneuupuieckas
YCTOMYUBOCTD, O/THAKO MPH YCHIICHUH YPPEKTa MPOUCXOTUT CIa]l 3aIIUTHON CUCTEMBI OpraHU3Ma
U HacTynaer ero rubenb. [1oMOXKUTENBbHBIN CTUMYISLMOHHBIA CTpecc MOJy4YWJl Ha3BaHUE
JycTpecc, a MaToJIorMueckuii — aucrpecc. I'panuna Mexay JaHHBIMU BUJIaMU CTpecca 3aBHCHMa
OT CHJIbI BO3/ICHCTBUS U KCXOHOM ycToitunBoctr opranmsma (Cenbe, 1979; Uupkosa, 2002).

BoipakeHue «OKUCIUTENbHBIA CTPECC» MPUMEHSIETCS Ui XapaKTEPUCTUKHU MOBBIIIEHHOTO
HaKOIIJIEHUS aKTUBHBIX (OpM KHcliopo/ia B KieTkax (Scandalios et al., 1993). Mexanusm pa3zButus
cTpecca 3alyckaeTcsi MNpu JucOajaHce AaKTUBHOCTH  OKHUCIUTENbHBIX  IPOLECCOB U
AHTHUOKCUJAHTHOM 3alIUTON KIETOK. B Xozme pa3BUTHS cTpecca JOCTUraeTcsi MaKCUMallbHas
aKTUBAIMsl MEXaHW3MOB, BKJIIOYAIONIMX YCTAHOBJIEHHWE TOJIEPAHTHOCTH, U30eraHus u
JeTOKCUKauu. BrocneacTBuu mpoliecchl OKUCIIEHUS MOJIBEPraloT CTapeHHuio Haubosiee
MOCTpaJiaBlIMe OT CTpecca KOMIAPTMEHThI KJIETKH, YTO NMPUBOJUT K TOTEPE UMHU PETYISATOPHBIX
¢byHkumii. B koHEYHOM HTOTE M3 aMUHOTPYII OEJIKOB U NMEPEOKUCICHHBIX JTUIUA0B 00pa3yroTcs
CHOCOOCTBYIOIIME OTMUPAHHUIO KJIETOK aibJEeTUAbl U JUNO(YCUHHBI, a TaKXKe MPOIYKTHI
denonokcuaas u nepokcuaas (Elstner, Osswald, 1994; Jlykatkun, 2002; Foyer, Noctor, 2005).

[IpousBocTBO akTUBHBIX (hopM Kucinopoia (ADPK) — 3To HopMaabHbIN polece, KOTOPHIi
MIPOUCXOJUT B PACTUTENBHBIX (POTOCHHTE3UPYIOIIUX KJIETKaX, B YAaCTHOCTH, B XJIOPOIUIACTaXx,
MUTOXOHPHSX, IEPOKCHUCOMAX U aIloIuiacTe.

Takum 00pa3om, akTHBHBIE (OPMBI KHCIOPOJAa KaK CHIbHBIC W PEaKIMOHHOCIIOCOOHBIE
OKHUCJIUTENIM TOTEHIIMAJIbHO MOTYT Pa3pyIIUTh U yOUTH KJIeTKy. Ho B HEMOBpEeKIEHHBIX KJIETKaX
YpOBEHb aKTHUBHBIX (OPM KHCIOPOJa HEBBICOK, YTO oOecreuuBaercs paboToON crenuanbHbIX
dbepmenTHBIX crcTeM. OIHAKO COJEp’KaHWe aKTHBHBIX (OPM KHUCJIOpOJa OBICTPO pacTeT B
HEeOIaroNnpUsATHBIX JJIS KIETKU YCIOBHSX, YTO IPUBOAUT K PA3BUTHIO OKUCIUTEIHLHOTO CTpecca.

3apaHwue 1.

Omeemvme Ha 60npoCyi:
1. [lepeuncnure 4yTO MOXKET OBITh HCTOYHMKOM OOpa3oBaHUS B KJIETKaX CBOOOJHBIX
pamukanoB? [IpuBeauTe mpuMephbl TAKUX PEAKIHK (C YPaBHCHHUSAMHU PEAKIIH ).
2. [lepeuncnure kakue (GakTOpbl MOTYT MPUBECTU K PA3BUTHUIO OKUCIMTEIHLHOTO CTpecca y
pacteHui?
3apaHue 2.

atime passeprymwiti omeem Ha NOCMABLEHHYIO 3A0aU).

Onuimure ¢ MO3UIUM TEOPUH OKHUCIUTEIBLHOTO CTPECCa KaKoe€ COCTOSHUE HCIBITHIBAET
PaCTUTENBHBIN OPraHu3M U MTOYEMY BBI C/IeNIali TaKue BbIBOJBL. [IpUHATE 32 OCHOBY ciiedyroujee
(Bce uncia MpUBEACHBI HCKIIOUUTENBHO AT PELISHHS 3a7a4, MOTYT 3HAYUTEIBHO OTINYAThCS OT
pealbHbIX 3HAYEHUI):

Conep:xaHue B HOpMe (KOHTPOJIb)

Xnopodumiel | AuTtormanel  |AckopbOuHoBas | @eoputnH |Kapormrommer | ManonoBwid | Ilepokcumassl
(Mr/r cyx (%) kucnora (Mr/t | (MKr/T chipoit (mr/r cyx JanbaeTHy | (OTH.€4/T ChIp
MAacchbl) CyX Macchl) Macchl) Macchl) (aMomB/T) MAacchl)
55 0,8 2,0 650 1 8 100




BelnaseHne KUCIOTHBIX JOKJIEH IPOLIIO HaJ IIOJIEM PACTYILEW IIIEHUIbl. bbUM B3STHI
mpoObl OMoyoruveckoro marepuana Ha 1 u S5k geHb. Okaszanoch, 4TO B JUCTBhSIX PACTCHUU
MPOU3OIIUIN 3HAYNUTEIIbHBIE OMOXUMHUYECKUE H3MEHEHHSI, KOTOPBIE IPUBEICHBI HA PUCYHKAX.
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KpuTtepuu oueHku:

- OIICHKA «3a4TE€HO» BBICTABIIACTCS OOYUYAIOMIEMYCs, €Clii B paboTe MPHUCYTCTBYIOT BCE
CTPYKTYPHBIE DJIEMEHTBI, BOTIPOCHI PACKPBITHI TIOJTHO, U3JI0)KEHUE MaTepuaa JIOTUIHO, BHIBOIBI
apryMEHTHPOBAHBI, HCIIOJIb30BaHA aKTyallbHAs JIUTEPATypa, UCTOYHHKH JTUTEPATYPHI 0(OPMIICHBI
cornacHo ['OCT P 7.0.100-2018; pabota npaBuibHO oopmIieHa,

- OIICHKA «HE 3aYTEHO)» BBICTABIISIETCS] 00YyUarOIEeMYyCsl, €CIIU KOJIHMUECTBO Op(orpapruuecKux u
CMBICJIOBBIX OIIMOOK MPEBBIMIACT JOMYCTHMYIO HOPMY, B pa0OTe OTCYTCTBYIOT BBIBOJIbBI MJIH HE
XBaTaeT JIPYTUX CTPYKTYPHBIX 3JIEMEHTOB, B CITHCKE JIMTEPATYPhl HEIOCTATOYHO HCTOYHHKOB,
pabota oopmiieHa HE 1O TPeOOBAHUSIM.

Tembl 3cce (pedepaToB, cOOOIIEHN-TIPE3eHTAIIMA)

Temsb! pedepaToB

bruoxuMudeckuii coctaB 3epHa OCHOBHBIX 3J1aKOB.

BroxuMuveckuii coctaB ceMsiH OCHOBHBIX 36pHOO0OOBBIX KYIBTYD.

broxuMuveckuii coctaB CeMsIH MacIMYHBIX KYIBTYD.

broxumMus u numieBas IEHHOCTh KITyOHeH kapToderst u TomuHamOypa.

. buoxummus m numieBas 1IEHHOCTH OCHOBHBIX KOPHEIUIONOB (TIETPYIIKA, MOPKOBb, PEIUC,
pemna, peapka, ap.).

6.  buoxumus u nuIieBas IICHHOCTh CAJIaTHBIX U MPSHBIX OBOIIHBIX KYJIbTYp (cajiar, yKpoT,
I1aBeJb, IIITHHAT U JIp.).

7.  buoxumus u mumieBas IEHHOCTh OBOIIHBIX TOMAaTHBIX KYJBTYp (TOMaThl, OakiiakaHbl,
nepetr).

8.  buoxuMmmus u nuieBasi HEHHOCTh OBOLIHBIX KaITyCTHBIX KYJIbTYp (KamycTa OeoKoYaHHas,
1[BeTHAas1, Oproccenbekasi, Konbpabu u Jp.).

okrwnPE



9. buoxumusi, nuieBas U JIEKApCTBEHHAs LIEHHOCTH JIYKOBBIX OBOIIHBIX KYJIbTYp (BUIBI
JyKa, YECHOK).

10. bBuoxuMuyeckuil cocTaB OBOIIEH: OTYpPIIOB, KAOaUYKOB, TATHCCOHOB.

11. BuoxuMuueckuil COCTaB M MUILEBAs [IEHHOCTh CAJIOBbIX U ATOJHBIX KYJIBTYP.

TemaTnka coo01eHHIi-TIPe3eHTalU.

1. Krnaccudukarus BUTaMUHOB (MX 00IIast OMOXUMUYECKAsT XapaKTePUCTHKA).

2. XupopactBopumble BUTaMuHbI (I0poOHee). BemecTBa, xumMuueckas npupoa, ux
(GyHKIMU B OpraHu3Me.

3. BonopactBopuMble BUTAMUHBI.

4 Boite3nw, cBsi3aHHBIE ¢ H30LITKOM HIIM HEXBATKOW BUTAMHHOB.
5. IToHsaTHE «AaHTUBUTAMWHEDY.

6. ATKanoOuIbL.

7 I'muko3uapl.

8 deHOIbHBIE COSAMHEHUS PACTCHUIA.

9 DdupHBIC Macaa U CMOJIBI.

10.  DOkosormveckas poJib BTOPHYHBIX META0OMTOB B )KM3HH PACTEHHIA B COOOIIECTRE.
11.  Howmenknatypa hepMeHTOB (TpUBHAJIbHAS, pallHOHATILHAS U T.[1.).
12. Cnucok dpepmenToB MexayHapoaHO# komuccuu. Kitaccbl pepMeHTOoB.

13.  OkcuaopemyKTassbl.

14.  Tpancdepassbl.

15. IM'maponaser.

16.  Jlmassbl

17.  H3omepa3ssl.

18.  JlurassL

19.  IIpumeneHue pepMEHTOB B MPOMBIIIJICHHOCTH.

Kpurepun oueHku:

- OIICHKa «3a4TEHO» BBICTABJIICTCS OOydYarIIeMycs, €CIM OH IOATOTOBWI pedepar wiu
COOOIIEHNEe-TIPE3EHTAIIMIO, UCTIOJB3YS Pa3IMYHbIC HAYYHbIC U YU€OHbIC HICTOYHHUKH JTUTEPATYPHI,
B KOHIIE pa0OTHI MPUBENICH CIUCOK JUTEPATYPhl, HCTOUHUKH JTUTEPATYPhI 0(POPMIICHBI COTIACHO
I'OCT P 7.0.100-2018; cooOreHre COmpoOBOXKIACTCS MYJIbTUMEIUHHON TNpe3eHTalel Win
HarJSIAHBIM Pa3JaTOYHBIM MaTepuajioM, pedepaT COASPKUT OCHOBHBIC Pa3zeiibl: COJECp)KaHHE,
BBEJICHUE, OCHOBHAS YaCTh, 3aKII0OUCHUE; BEIOpAHHAS TEMa PACKPBITA MTOJIHOCTHIO U MOIKPETICHA
MIPUMEpPaMHU.

- OIIGHKAa «HE 3aYTeHO» BBICTABIIAETCS OOywarolmeMmycs, eciu pedepar WM CcooOIIeHue-
IIPE3EeHTALMs] HalKCaH, IEMOHCTPUPYsS HEOObLIOe NOHUMaHHE OCHOBHBIX HNOHSATHUHM M 3aKOHOB
OMOJIOTUH M SKOJIOTUH MPUMEHUTENIBHO K KHUBBIM CHCTEMaM; TeMa He pacKpbITa, 0(OpMIICHHE HE
COOTBETCTBYET TpeOOBaHUSAM, PEAbABIAEMbIM "3aueTHON" pabdorTe.



Bomnpocsl k 3a4éTy

Komnerennus Bomnpocsl
OIIK-1 Cnocoben 1. [Ipenmer, 3amaun U MeCTO OMOXMMHUHU PACTCHUN B CHUCTEME
pelaTh TUIOBbIE OMOJIOTMYECKUX  3HAHUM  CpeAM  €CTECTBEHHOHAayYHbIX U
3aavuunu arpOHOMMYCCKUX TUCLUTLIINH.
Npo(hECCHOHANBHON | 2, Mertonpl 6nonoruueckoir xumuu. CoBpeMeHHbIE TPOOIEMBI U
ACATCILHOCTH Ha OTKPBITUSI B OMOXHMHH PACTCHUH.
OCHOBE 3HAHUH 3. bruoxuMuveckue OCOOCHHOCTH CTPOCHHUS  PaCTUTEIbHOM
OCHOBHBIX 3aKOHOB | gerky, KiteTounasi CTeHKa 1 MEMOPaHbI PACTUTENLHON KIETKH.
MaTeMATHHCCKHIX 1 4. XWMHYECKUN  COCTaB  pacTUTENbHOW  KiIeTKU.  Ponb
CCTCCTBCHHBIX HAYK | 4 p1\idecKrX IIEMEHTOB B HX KH3HEICATETBHOCTH.
¢ TIPUMCHCHUCM S5. OcHoBHBIE TPYIIIIBI YIIIEBOJOB pacTeHuidl. CocTas, CTpOEHUE,
Egg;%;ﬁ:g;gg;mx CBOMCTBa U PyHKIIUU YJIEBO/IOB B PACTHTEIILHOM OPIaHH3Me.
TeXHOIOMMH 6. XVMHYECKUE CBOMCTBA U KAYECTBEHHbIE PEAKIIUU YTJIEBOJIOB.
7. Knaccudukarus munuoB, ©X coCcTaB, CTPOCHHUE, CBOMCTBA U
(YHKIMY B pacTCHUSIX.
8. XuMmnueckne cBorcTBa TunuaoB. OneHka KauecTBa U
MMATATEIbHON IEHHOCTH Macesl. KOHCTaHThI )KUPOB.
9. ®opMBbI a30Ta, MOCTYNAIOIINE B PACTCHHUS.

10.  Cocras, cTpoeHHE, CBOWCTBA U (PYHKITUH a30TUCTHIX H
0eKOBBIX BenlecTB oprann3Ma. OCHOBHBIE IPUPOTHBIC TICTITHIBI.
11.  TlosumenTumHas TEOPHs CTPOEHUS OesKka. Y POBHH
OpraHu3aIuy OSIKOBBIX MOJICKYII.

12.  TlonsTHE MPOTEUHOTEHHBIX, CBOOOHBIX, HE3AMEHUMBIX U
YaCTUYHO 3aMCHUMBIX aMUHOKHCIIOT.

13. OcobGeHHOCTH CTPOCHUS HYKJIEHHOBBIX KUCIIOT, UX POJIb B
opranusmMe. HykJIenHOBBIE KUCIIOTHI U HYKJICOTH/IBI.

14. XHUMHYECKHE CBOMCTBA U KAUECTBEHHBIC PEAKIIUU OCIIKOB.
15.  dDepMeHTHI: XapaKTePUCTUKA, HOMEHKIJIATYpa, CBOWCTBA U
KJ1accu(UKaIusI.

16.  MexaHnusM (epMEHTATUBHOTO KaTan3a. BiusiHue ycnoBuii
Cpezbl Ha aKTUBHOCTh (PePMEHTOB.

17.  DHepreTrka OMOXMMHYECKHX MTPOIIECCOB.

18.  Knaccuduxkamus, cocras, cTpoeHHe, QYHKIIUH U
OuoJIOTUYECKast POJIb BUTAMHHOB.

19.  Tlpu3Haku HEIOCTATOYHOCTH BUTAMUHOB B OPraHU3ME
YeIOBEeKa.

20.  BropuuHbIe META0OIHUTHI PACTCHUIL: aTKAIOUIBI, TIIMKO3H/IBI,
(heHoNbHBIE COeTUHEHUS, dJPUPHBIE Macia U CMOJIBI, U UX
9KOJIOTHYECKask POIb.

21.  ®urtoropMoHbl. XHMHYECKOE CTPOCHHUE U OMOXUMUYECKUE
(YHKIIMH B paCTUTEIILHOM OpPraHu3Me.

22.  ®otocuntes. Uctopus usyuenus porocunresa. CBeToBas u
TeMHOBas (a3za GOTOCHHTE3A.

23.  Ilurmentsl GpoTocHHTE3A: KIaccu(UKaIus, CBOICTBA,
OonocuHTe3. BakyonsipHble TUTMEHTHI.

24.  TlonsTue meraboau3Ma.

25.  Iluxn TpukapOoHOBBIX kucaoT. Llukn Kpebcea.




26.  Ortamnbl OuocunTesa 6enka. OCOOEHHOCTH CHHTE3a
HYKJIEMHOBBIX KUCIIOT.

27.  XWMHYECKHIA COCTaB 3€pHA M CEMSH 3epHOBBIX,
3epHO0000BBIX, MACITUYHBIX, TUIOI0BO-ATOIHBIX, OBOIIHBIX KYJIBTYP.
28.  BHOXMMHYECKHIi COCTaB 3¢pHA OCHOBHBIX 371aKOB U
3epHOO000OBBIX KYIBTYP.

29.  BHOXMMHYECKHIi COCTaB CEMSIH MaCIUYHBIX KYJIBTYP.

30.  buoxumwus u nUIIEBas IEHHOCTh KIyOHeH kapTodens u
TonmHaMOypa.

31.  buoxumwus ¥ NHIIEBas IEHHOCTh OCHOBHBIX KOPHEILIOI0B
(meTpyika, MOPKOBB, PEIIUC, Peria, peibKa, Jp.).

32.  buoxumwus ¥ NHIIEBasi IEHHOCTh OBOIIHBIX TOMATHBIX
KyZnbTyp (TOMaThl, OakjiaXXaHbl, Iepen).

33.  buoxumwus ¥ nuIeBas IEHHOCTh OBOIITHBIX KaITyCTHBIX

KynbTyp (Kamycta OesokoyaHHasl, IBETHas!, OproccenbeKas,
KOJIbpaOH | JIp.).

34.  BHOXMMHYECKHIl COCTaB W MHIIEBasi IEHHOCTh CAJ0BbIX
STOJTHBIX KYJIBTYP.

35.  3aBHCHMOCTH OMOXMMHYECKUX MPOIIECCOB OT FCHOTHIIA,
MMOYBEHHO-KJIMMAaTHIECKUX YCIOBHUH, IIPOBOMMBIX
arpoTeXHUYECKUX MEPOTPHSITHH.

36.  MexaHM3MBI 3aIIUTH U YCTOMYMBOCTH Y PaCTCHUH.
OKucauTEeNnbHbIN CTpECC.

37.  AxtuBHBIE (OPMBI KHCIOPOJa U TIEPEKHUCHOE OKHUCIICHNE
JUTHUI0B.

38. CocTaB aHTHOKCHJIAHTHOW CUCTEMBI pacTeHUid. Bumbl u
(YHKIIMY aHTHOKCHUJAHTOB.

39.  HNmMmyHuTET pacTeHMil.

TunoBble BONPOCHI /ISl MPOBeIeHNsI 3aueTa B (popMe TeCTHPOBAHMS

@DoH/T OIIEHOYHBIX CPEJCTB MOCPEACTBOM TECTUPOBAHUS B MOJIHOM 00beMe npuBeneH B JMOC

Ha mardopme Moodle

Bompoc 1. CootHecuTe GUTOTOPMOH U BBIMOIHSIEMbIE UM (PYHKIIUU:
Bormpoc 2. CuHTe3 HHIOTUITYKCYCHON KUCTIOTHI B PACTUTEIBHON KIIETKE HAUMHAETCS C
TpunrodaHa.
Bompoc 3. HezameHnMble KOMIIOHEHTHI, IPUCYTCTBYIOIINE B HEOOIBIINX KOJINYECTBAX U
o0ecreurBaronue HOPMaJIbHOE IPOTEKAHNE OMOXUMHUYCCKUX M (PU3HOJIOTHUSCKUX TMPOIIECCOB
MyTeM Y4acTHs B PEryJsIuu 0oOMEeHa BEIIECTB B OpraHU3Me, Ha3bIBAIOTCS:

Bonpoc 4. Butamunbl ObIBaIOT:

Bomnpoc 5. Kakoit BuTaMuH yyacTByeT B nporuecce (OTOCHHTE3a, YCUIMBAET JAbIXaHUE KIETOK, a
TaKXe NMPHUAAeT OOJBIIYI0 YCTOHUYNBOCTh OpraHu3MaMm, Tak Kak OKUCIseTcs Omarogaps
pa3IUYHbIM "KOHEUHBIM" OKCH1a3aM, TO €CTh (PYHKIIMOHUPYET B PA3IUYHBIX YCIOBUSIX
TEMIIEPATYPhI U HA PA3HBIX JTallaX pa3BUTUS PACTCHUM:

Bompoc 6. Karanuzatop, yCKOpsOINN TOJBKO OJHY XMMHUECKYIO PEaKILUIO, HA3bIBAETCS:

Bonpoc 7. OtmeTbTe akTophl, BIUSIOMINE HA CKOPOCTh (DEPMEHTATUBHBIX pEaKIHii?
Bomnpoc 8. Jlo6aBouHas rpynna JByXKOMIIOHEHTHBIX (DEPMEHTOB HA3bIBACTCS:



Bomnpoc 9. Kakoe BemiectBo B nporecce (POTOCHHTE3a B MOCIEACTBUN 3aM1acaeTCs B BUJE
KpaxMmaja Wiu IpeBpaiaercs B LeUI0a03y?

Bomnpoc 10. Kakue ¢pyHKIMOHaIBHBIE TPYIIIBI UMEIOT MOHOCAXAPHU/IbI?

Bompoc 11. CooTHecuTe yrieBoa U THII, K KOTOPOMY OH OTHOCHUTCSI:

Bompoc 12. JIHK ecTb TONBKO B )KMBOTHBIX KieTkax, a PHK — B pacTuTeNbHBIX.

Bomnpoc 13. HanumuTe, kakas neHTo3a BXoauT B coctaB PHK?
Bomnpoc 14. Kakoii CBs3b0 CBA3BIBAIOTCS MEXTy COO0I /1B pa3uYHBIX HYKICOTHIA B
MIEPBUYHOM CTPYKTYPE HYKIEHMHOBBIX KUCIIOT?

Bompoc 15. O¢upHble Maciia OTHOCSTCS K TpyIIIE:

Bormpoc 16. beutu otkpeiTel B 1922 roay. PaboTaroT cTpyKTypHbIMU KOMIIOHEHTaMHU KJIETOYHOU
MeMOpanbl. He cmemmBaroTes ¢ BOJOM, HO JIETKO pacTBOPSIIOTCS B )kupax. Ha ceromnsneit
JeHb u3BecTHO okoJio 100 coenuHenuii B TaHHOM rpyme. bonbliie Bcero coaepxuTcs B
pacTUTENBHBIX Maciiax (HepaUHUPOBAHHBIX), OpEXax, CEMEHax.

Bomnpoc 17. PacturensHbie BOCKa — 3TO NMPEACTaBUTENIN:

Bompoc 18. B HelTpanbHbIX KUPAX CBSA3b KUPHON KUCIOTHI U TIUIEPHUHA IPOUCXOANT 32 CUET:
Bompoc 19. ¥ MoHOaMHHOIMKapOOHOBBIX aMUHOKHCIIOT:

Bompoc 20. benku-noHopopsl, KOTOpbIE ABISAIOTCS TPAHCIOPTHBIMU KaHajIaMi MEMOpaHBI,
OCYILIECTBIISIIOT IEPEHOC TOIBKO OJHOTO BUJA MOJIeKYl. OHU Ha3bIBAIOTCS?

Bormpoc 21. YHuBepcanbHbIM aKKyMYJISTOPOM, IOHOPOM U TpaHC(HOPMATOPOM SHEPTUU B
OpraHu3Me SIBJISIeTCS KUCIIoTa:

Bompoc 22. K xakuM Tunam OHMOXHUMHUYECKUX PEaKUi MOYKHO OTHECTH TIIMKOINU3 U /WU
TJIFOKOHEOTEeHe3?

Bompoc 23. OcHOBHYIO pOJib B CTpaTeruu MeTab0JIM3Ma UTPALOT:

Bompoc 24. ITpu akTHBHOM TpaHCTIOPTE HOHOB U BEIIECTB Uyepe3 MeMOpaHbl HEOOX0IMMO
ydacrue:

Bomnpoc 25. B coctaB opraHnueckoi 4aCTH PaCTUTEIBLHOTO ChIPbsl HE BXOJUT

Bompoc 26. K kakomy kiaccy ¢pepMeHTOB OTHOCUTCS JiTa3a’?

Bompoc 27. Bo ckonbko pa3 GepMEHTHI YCKOPSIOT OMOXUMHUUYECKHIE PEaAKITH?

Bompoc 28. OTmeThTe, 9TO OTHOCUTCS K CIIEM(PUIECKUM CBOKMCTBaM (PepMEHTOB (UTO OTIMYACT
UX OT JEHCTBUS MPOCTBIX XMMHUYECKHX KaTaJau3aTOPOB):

Bompoc 29. I'nnoTe3a 06pa3oBaHust SH3UM-CYOCTpaTHOTO KoMIuiekca . duiiepa Ha3pIBaeTC:
Bompoc 30. OtmeThTe (haKTOpBI, BIMSIONINE HA CKOPOCTh (DePMEHTATUBHBIX PEaKITHii?

Bomnpoc 31. Ciennduveckue cBoiictBa pepMEHTOB 00YCIOBICHBI HATUYHEM Y HUX:

Bomnpoc 32. Kakas nento3a Bxoaut B coctaB [JHK?
Bomnpoc 33. I3 kakux KOMIIOHEHTOB COCTOUT HYKJICOTHUT?

Bomnpoc 33. B HykneoTH ie meHTO3a cBsA3aHa ¢ ocTaTkaMu(oM) GpochopHOIl KUCIOTHI:
Bomnpoc 34. IIpupoaHslii HyKI€0THA, CyOCTpaT U NPOIYKT OKUCIUTEIHEHOIO
bochopunpoBanus, BHIIOIHIET QYHKIUIO OCHOBHOTO BHYTPUKJIETOYHOI'O IIEPEHOCUHKA
CBOOOJTHON HEPTUM B KJIETKE, HAa3bIBAETC:
Bompoc 35. CoennnHuTe KOMILIEMEHTapHbBIE OCHOBAHUSA:

Bonpoc 36. Kakoii cBs3b10 CBA3BIBAIOTCS MEX/ly COOOM /iBa pa3IMYHbIX HYKICOTH 1A B
MIEPBUYHOM CTPYKTYPE HYKIEHMHOBBIX KHCIIOT?

Bomnpoc 37. Kakue Oenku yqacTByroT B popMupoBaHum TpeTuyHoil ctpykTypsl JJHK B siape?
Bomnpoc 38. Ilepenoc renetnyeckoii vHGopMaliy B npeenaax 0JHOro Kiacca HYKIEHMHOBBIX
kuciot (ot IHK k /IHK)), wun cunate3 JIHK HazbiBaetcs.

Bompoc 39. Ha xakoii craguu peruiKanyy MpoUCXoauT npucoeauHenne nykiaeornos JJHK-
MIOJINMEpa3aMu U MPOBEPKA MPABUIBHOCTU IIPUCOEINHEHUS?

Bomnpoc 40. Kakas crpykrypa PHK ¢opmupyercs B pe3ynbraTe criupain3aliy OTAeTbHBIX
ydacTkoB oaHonenoueunoit PHK, o6pasys "mmunbku'"?

Bompoc 41. Ilpu TpaHcasuu MecTo Hayajla TPAaHCKPUIILIUY HAa3bIBACTCS:

Bompoc 42. IIponecc cozpeBanus npe-PHK B nuTonnazme Ha3zpiBaeTcs:




Kpurtepuu ouenku:

- «3a4TEHO» BBICTABIIACTCS O0YUaIOIIEMYCsl, €CIIU OH JIEMOHCTPUPYET 3HAYUTEIHbHOE MOHUMAHUE
OCHOBHBIX IMOHATUN ¥ 3aKOHOB OMOXHUMHH, MOKET JIaTh OLIEHKY IMOKa3aTesel )KU3HeAeITeIbHOCTH
pacTeHU U PEeKOMEHIAIMH 10 MX MOBBHIIICHUIO Ha OCHOBE (PM3UOJIOT0-OMOXUMUYECKUX 3aKOHOB
Y TIPaBUJI, €CJIM B TECTUPOBAHUY MTPOLICHT MPABWILHBIX OTBETOB IpeBbimaeT 50%;

- «HE 3a4TE€HO» BBICTABJISIETCS 00YJAIOIIEMYCS, €CJIM OH JEMOHCTPUPYET HEOOJIbIIIOE TOHUMAaHNE
OCHOBHBIX TIOHSATUH W 3aKOHOB OHOXMMHUM, HE CIIOCOOCH JaTh OIICHKY TOKa3arenen
KU3ZHEACITEIIbHOCTH PACTEHUNW M PEKOMEHIAIMHU IO WX TMOBBIIICHUIO HA OCHOBE (PU3MOJIOTO-
OMOXMMHWYECKUX 3aKOHOB W MPABUJI, €CIIM B TECTUPOBAHHUH MTPOIICHT IIPABUIIBHBIX OTBETOB MECHEE

50%.



