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IIpu paszpaboTke padboueii mporpaMmbl Yu4eOHOH TUCIUIIMHBI B OCHOBY IIOJIOYKCHBI:

1) ®I'OC BO mo nampapnenuro noarotoBku (crenuanbHocT) 35.03.04 ArpoHomus, yTBEpKICHHBIH
MunucrepcTBoM 00pazoBaHust U HayKu PD «26» uronst 2017 1., mpukasz Ne 699.

2) Y4eOHBIH IaH OCHOBHOM 00pa30oBaTEBPHON MPOTPaMMBI « ATPOHOMES O0OpeH YUEHBIM COBETOM

OI'bOY BO I'AY Cesepnoro 3aypanbs oT «31» mas 2024 . IIporokon Ne 14.

Pabouas mporpamma yueOHOM TUCIUIUIMHBL (MOJTYJIsL) 0100peHA Ha 3aceIaHuu Kadeaphl 00IIel OHOIOTHH
ot «31» mas 2024 r. TIporoxos Ne 9.
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1. IlepeyeHb IUIAHUPYEMBIX Pe3YJbTATOB O00Y4YeHHs] II0 AWCUHUILVIMHE, COOTHECEHHBIX
IVIAHNPYEeMBIMH Pe3yJIbTATAMH OCBOCHMS 00pa30BaTeIbHOI MPOrPaMMBbI

IPUMEHEHUEM
WH(POPMAIMOHHO-
KOMMYHHKAIMOHHBIX
TEXHOJIOTUI

MPEICTaBISIET Pe3yIbTaThI
UX PELICHUs] Ha OCHOBE
¢uznonoro-
OMOXMMHUYECKHX 3aKOHOB
1 TIPaBUII

Koo [lepeyens mIaHUPYyEMbIX
Komne- Pesynbrarhl ocBOCHUS VIH/uKaTop JOCTIDKeHHS Pe3yJIbTaTOB OOYYCHUS IO
KOMITIETCHIINHI
menyuu JUCIUILTNHE
3HATD:
- XHMHYECKHI COCTaB OCHOBHBIX
TPy C/X KyIbTYP;
- CyIIHOCTh OOMEHa BEIEeCTB U
SHEPTUH, TPOUCXOJANINX B
PaCTUTEIHLHOM OPTaHU3ME;
- 3aBUCHMOCTHh OMOXHMHYECKOTO
cocTaBa OT MMOYBEHHO-
KIIMMaTUYECKUX  YCJIOBUH H
3JIEMEHTOB TEXHOJIOTHH
BBIpAIINBAHMNS;
- OMOXMMHYECKHE OCHOBEI
(hopmupoBaHus
BBICOKOKaYECTBCHHOTO YPOXKasl.
WJI-130mk-1 YMETD:
- TpPUMEHSTh  3HAHUA O
Criocoben petate Pemaer KOHKPETHBIE OMOXUMUYECKOM COCTaBC
THLIOBBIC 321290 . 3amaun pacTeHMid i1 OOOCHOBaHHS
HpO(l)GCCI/IOHaIILHOI/I HpO(I)CCCHOH&HBHOfI COBPEMEHHBIX TEXHOJOTHH
ACATEIBHOCTH Lvla NeATCTLHOCTH (OIICHKA M | BBIPAIIMBAHMA
OCHOBC SHAHHU MOBBIIICHHE TTOKa3aTeNell | CEIbCKOXO3IHCTBEHHBIX
OIIK-1 OCHOBHBIX 3AKOHOB JKU3HEACATEILHOCTH KyJIbTYyD;
MAaTCMATHICCKIX 1 pacTeHuii) u - 00BACHATH H3MEHEHHMS
CCTCCTBCHHBIX HAyk € OMOXMMHYECKOTO  COCTaBa B

3aBHCHMOCTH OT TEHOTHIIA U
YCIIOBUH BBHIpAIIUBAHUS;

- OIICHMBaTh [HIICBYID U
TEXHOJIOTHUECKYO LIEHHOCTh
PaCTeHHEBOUECKOM TPOTYKITHH,
ee MIPUTOTHOCTh JUTST
nepepadoTKy;

- HCITOJIb30BaTh OMOXUMUYECKHE
TTOKA3aTeNH JJIs
XapaKTePUCTUKK KaueCTBRa,
MUTATEIbLHON IICHHOCTH U
AKOJIOTHYECKOM O€3011acHOCTH
pacTUTENBHON TPOIyKLIUN.

BJIA/IETD:

- OCHOBHBIMHM METOIUKAMU
OTIpeICIICHISI KauecTBa
PACTUTEIHLHOTO CHIPHST, MX
MHIIEBOH U TEXHOJIOTMYECKOM
LIEHHOCTH.




2. MecTo AMCHUTIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JlanHast QuCHUIUIMHA OTHOCHUTCA K bBnoky [ o0s3arenpbHOM dYacTH 00pa3oBaTeIbHOU
MIPOrPaMMBI.

Jnis u3ydeHus IUCHMIUIMHBI HEOOXOIWMBI 3HaHMA B oOnacTu: OOTaHUKH, XHMUH,
arpoXuMuu, GU3NOJIOTUN PACTEHUH.

buoxumus pacTeHUN SABIAETCA IPEALISCTBYIOINEH JUCLUUILIMHOW Ul JIUCLMIUIAH:
PacTeHHUEBOJCTBO, OBOIIEBOJCTBO, 3alIUTa PACTEHUNH M MPUMEHEHHE XHMHYECKUX CPENICTB,
OMOJIOTHYECKHE OCHOBBI 3AIIUTHI PACTCHHIA.

JucnurmuHa uzydaetcs Ha 2 Kypce B 4 ceMecTpe 1o o9Hoi popme oOydeHus1, Ha 2 Kypce B
4 cemecTpe — 3a04HOI popme.

3. O0beM JUCUMIITIMHBI M BB Y4eOHOH padoThl

O61mast TPyA0E€MKOCTh AUCHUILTHHBI cocTaBiisieT 108 yacoB (3 3a4eTHBIX €IUHHII).

Bun yuebnoit paboTbl dopma 00yueHus
ouHas 3a04Has

Ay1MTOpHBIE 3aHATHS (BCEro) 42 14
B mom uucne: - -
JleknmoHHOrO THNA 14 4
CeMHHaApCKOTO THIIA 28 10
CamocrosiTesibHas padoTa (Bcero) 66 94
B mom uucne: - -
[IpopaboTka MaTepuana JEKIUH, 33 -
MOJTIOTOBKA K 3aHSATUIM 71
CaMocCTOsTeIbHOE U3YUCHHUE TEM 4
KonTtpospHbie paboThl - 20
Pedepar 16 3
Pa3zpaboTka cooOiIeHus-pe3eHTAII 13 -
By mpoMexyTOouHOI aTTecTalum: 3auer 3auer
OO0mas Tpy10eMKOCTh:
9acoB 108 108
3a4ETHBIX €IUHHUIL 3 3

4. Conep:xanue THCHUILIUHBI
4.1. Conep:xaHue pa3ieoB I CHUIITHHBI

Ne | HaumenoBaHme pazaeiia Conep:xanue pa3zjaena
n/n U CIHUILIMHBI
1. Baenenue B OMOXUMUIO [Tpenmer, 3a1auu 1 MeCTO OMOXUMUU PACTEHUN B

cUCTeMe OMOJIOTUYECKUX 3HAHUH cpenn
€CTECTBEHHOHAYYHBbIX U arPOHOMUYECKUX JUCLUIIINH.
Ucropwust pa3BuTHs OMOXUMHH pacTeHUd. MeToabl
Ouonornueckoil xumuu. bruoxumus — reopernyeckas
ocHOBa 6noTexHonoruu. CoBpeMeHHbIE IPOOIEMBI U
OTKPBITUSL B OMOXUMHHU pacTeHUN. buoxumuyeckue
0COOEHHOCTH CTPOCHUSI PACTUTEIbHON KIIETKH.
KneTounas cTeHKa — BHEIIHSISI CTPYKTypa U OpraHOU [
KJIETKU pacTeHus. MeMOpaHbl pacTUTEIbHOMN KIETKH.
ITpoucx0kKACHUE OPraHOUIOB PACTUTEIILHON KIIETKH.




XHUMHUYECKUN COCTAB PACTUTEIILHON KIIETKH.
buoxumuueckoe crpoenne pacteHui. Poib XuMHuecKkux
AJIEMEHTOB B MX KU3HEAESITEIbHOCTH.

VrieBoasl U JAMUIBI

OCHOBHBIE TPYIIIIbI YIJIEBOJOB PACTCHUM.
Monocaxapuasl. Jucaxapuasl. Onurocaxapumsl.
[Tonmucaxapuasl. CoctaB, CTpOCHHUE, CBOMCTBA M (PYHKIIUH
YIJIEBOJIOB B PAaCTUTENILHOM opranuzme. Copepxanue
YIJIEBOJOB B PACTUTEIIBHOM ChIPbE M UCIIOJIb30BAHUE UX B
MULIEBON TPOMBILLICHHOCTH. XMMHUUYECKHE CBOMCTBA U
KaueCTBEHHBIC Peaklny yriieBooB. Kinaccudukarus
JUTNHJIOB, MX COCTaB, CTPOCHHE, CBOMCTBA U (DYHKIIUU B
pacTeHusix. XMMUYECKHE CBOMCTBA JIMMUIA0B. OLieHKa
KadecTBa U MUTATEIILHOM IIEHHOCTH Macell. KOHCTaHTHI
>kupoB. KauecTBeHHBIE peakiiMy Ha JTUIUJIBI U YTJIEBOIBI.

A30THUCTBIE BELIECTBA

dopMbI a30Ta, MOCTYyNAIONIUE B paCTEeHUS. ACCUMUIISLIUS
HUTPATOB M amMmMuaka. [IpeBparieHne a30TUCTHIX BEUIECTB
B PACTUTEJIILHOM OpPTaHU3ME: PeaKlM aMUHUPOBAHMUS,
NepeaMUHUPOBaHUs, J€3aMUHUPOBAHUS],
JIeKapOOKCUINpOBaHusl aMHHOKHUCTOT. COoCcTaB, CTpOEHUE,
CBOMCTBA U (DYHKITMU a30TUCTHIX U OCIKOBBIX BEIIECTB
opranusma. [lomunenTtuaHas Teopust CTpOCHHs Oelka.
YpoBHH OpraHU3aIuU OCITKOBBIX MOJICKY L.
Knaccudukanus aMuHOKHUCIIOT, MENTUAOB U OEITKOB.
[ToHsITHE MPOTEMHOTEHHBIX, CBOOOTHBIX, HE3AMEHUMBIX U
YaCTUYHO 3aMEHUMBIX aMUHOKHUCIIOT. O1ieHKa
MUTATENbHOM IEHHOCTH OENIKOB 110 AMUHOKUCIOTHOMY
coctaBy. OCOOEHHOCTH CTPOEHUSI HYKJICHHOBBIX KHCIIOT,
UX poib B opranuzme. OCHOBHbBIC TPUPOHBIC TTETITHIBI.
XUMHYECKHE CBONCTBA U KAUECTBEHHBIC PEaKIIMK OETTKOB.
HyxknenHoBble KUCTOTHI U HYKJIEOTH/IBI.

DepMEHTHI.
buosnepreruka

DepMEeHTBI: XapaKTEpUCTHKA, HOMEHKJIATypa, CBOMCTBA U
Kjaccuukanusa. Mexanusm (pepMEHTaTUBHOIO KaTajln3a.
Bnustnue ycnoBuit cpesibl Ha akTUBHOCTH (DEPMEHTOB.
[TonsiTre n30epMeHTOB U MyJIbTU(HEPMEHTHBIX
KOMIUIEKCOB. 3aKOHBI TEPMOJIMHAMUKH, UX IEHCTBUE B
JKUBOM OpranuszMme. Makposprudeckiue coeIMHEHHUS.

BuramuHbl 1 BelecTsa
BTOPUYHOIO
IIPOUCXO0XKICHUS

Knaccuguxkanus, cocras, ctpoeHue, GyHKIMN U
Ouonoruyeckas pojb BUTaMUHOB. MI3MeHeHne
COJIEp’KaHUsl BUTAMUHOB I10]] BIIMSIHUEM BHEIIHUX
ycnoBuid. [Ipu3Haky HETOCTaATOYHOCTH BUTAMUHOB B
opraHusMe uenoBeka. Bropuynbie MeTabomuThI
pacTeHUM: aJKaIouIbl, TTIMKO3UbI, (PEHOJbHBIE
COeIIMHEHUs, d(PUpPHbIE Maclia U CMOJIBbL, U UX
skoJsiornyeckas poib. Conepxkanvie BBII B pactutensHON
nponykuuu. I'opmonsl pocta. @UTOrOPMOHBI.
XUMHYECKOE CTPOEHUE U OMOXUMUYECKUE (PYHKIIMH B
pacTUTEILHOM OpraHU3ME.




OOMEH BELLECTB B
opraHusMe

[lepBuYHBII CHHTE3 YIJIEBOJOB TpU  (POTOCHUHTE3E.
®ortocunre3.  Hcropus  um3ydeHuss  ¢GOTOCHUHTE3A.
[Turmentsl  QoTocuHTE3a: KIAacCHU(pUKAIUs, CBOWCTBA,
Oouocunte3. Bakyomnspuele nurmentol. CBeToBas U
TeMHOBasi ¢aza ¢orocunrtesa. [loHsTe Mmerabonau3ma.
[{uxn Tpukap6oHOBBIX KucaoT. [ukin Kpebcea.

bruoxumuueckue 0CHOBBI
KadyecTBa MPOLYKIINH
PaCTUTEIBHOTO
MPOUCXOXKICHUS U
YCTOMYHUBOCTH PACTECHUHN

XUMHYECKUH COCTaB 3€pHA U CEMSAH 3€pPHOBBIX,
3epHOO000BBIX, MAacCJINYHBIX, IUIOZ0BO-SITOJHBIX,
OBOILHBIX KyJIbTyp. buoxumuueckuii cocraB 3epHa
OCHOBHBIX 3JIaKOB. DHOXMMHYECKHMH COCTaB CEMsSH
OCHOBHBIX 3€pHOOOOOBBIX KyJbTYp. bHoxumudeckuit
COCTaB CEMSIH MaCJINYHBIX KyJIbTYp. buoxumus u nuiesas
IEHHOCTh  KJIyOHeH kaprodens u  TomuHamOypa.
broxumus U numeBast HEHHOCTb OCHOBHBIX KOPHEILJIOI0B
(meTpyika, MOpPKOBb, pE€IHUC, pemna, peapka, JIp.).
bruoxumus ¥ nuIeBas LEHHOCTb CAlIaTHBIX WM IPSHBIX
OBOILHBIX KyJIbTYp (cajaT, yKpoI, I1aBejb, IIIMUHAT U JIp.).
bruoxumuss ¥ nunieBas LEHHOCTb OBOLIHBIX TOMAaTHBIX
KyJnbTyp (TOMaThl, OakiaxaHbl, mepeim). buoxumusi u
IUIIEBasl LIEHHOCTb OBOIUHBIX KAaIyCTHBIX KYJBTYP
(kamycra  OeOKOYAaHHAs, IIBETHAs, OpIOCCEIbCKas,
KoJIbpaOu M Jip.). bruoxumus, nuiesas U jJeKapcTBEHHAs
LIEHHOCTh JIYKOBBIX OBOILHBIX KYJbTYp (BHUIBI JIyKa,
YEeCHOK). bHoXuMuyeckuii cocTaB OBOIIEH: OTYpIOB,
Ka0auKOB, IIaTHCCOHOB. DBHOXMMHYECKHA COCTaB U
NUIIEeBasl LEHHOCTb CaJOBBIX M SATOJHBIX KYJBTYP.
3aBUCHUMOCTh OMOXMMHUYECKHUX IPOLIECCOB OT I'€HOTHIIA,
IIOYBEHHO-KJIMMATUYECKUX  YCIIOBUH,  NPOBOJUMBIX
arpoTEXHUYECKUX MEPONPHUITHI. buoxumunueckue
MEXaHU3Mbl HM3MEHEHHs KayeCTBa pPaCTEHUEBOIYECKON
NPOAYKIMM TpU XpaHEHHH, nepepaboTke. MexaHu3mbl
3alUTHI U YCTOMYMBOCTH y pacTeHuii. Pacrenue u crpecc.
Tumbl W HCTOYHMKM  OKMCIHTEIBHOTO  CTpecca.
YcroitunBocTh pacteHud K ¢aktopam cpensl. OOmme
BOIPOCHl OMOXMMHYECKOM ycTOMUMBOCTH. BbIKKBaHUE
pacTeHHH B KOHKPETHBIX YCIOBHUSX Cpelbl. AKTHBHBIE
(GopMBI KHCIOpPOJAa U NEPEKHCHOE OKHUCIIEHUE JIMIHJIOB.
CocTtaB aHTHMOKCHJIAHTHOW CHCTEMBI pacTeHWil. Buasl n
(GYHKIIMM aHTHOKCUAAHTOB. IMMyHUTET pacTeHuil.

4.2. Pa3nennl TMCHUILINHLI 1 BUABI 3aHATHI

ouHas popMa 00ydeHUs

JAUCITUITIIMHBI

HanmenoBanue pasnena Jlexumonnoro | CeMMHapCKOTo CP Bcero,

THUIIa THIIA qaCOB

2

3

BseneHie B OMOXUMHUIO

4 12 18

YTIIeBOABI U TUIIHABI

17

ABOTHCTEIE BEeCTBA

15

PepmenTsl. buosHepreTuka

13

=
(ﬂbwl\)!—‘l—‘a%

ButamuHs! u BelllecTBa

BTOPHUYHOT'O MPOUCXOKICHHUA

DN O[O |IN |~

15

OOMeH BelIeCcTB B OpraHu3Me 6 2 9 17




buoxumnueckue 0CHOBEI
Ka4yecTBa MPOLYKIIHHU

PACTUTCIILHOTO ITPOUCXOKACHU A

Y YCTOMYMBOCTH PACTECHUM

HUroro:

14

28

66 108

3aouHas popma 0OyUeHUS

HaumenoBanue paznena
JUCHUIIINHBI

JlexuumoHHOTO
THIIA

CeMuHapckoro
THUIIA

CP Bcero,

qaCoOB

2

3

4

Bgenenue B OMOXUMUIO 2 -

11

13

VTeBoanl U TUIMHAALI -

12

16

A30THCTBIE BEIIECTBA -

12

14

®depMmeHThl. buosnepreruka -

12

14

=
O'I-bwl\.)!—‘l—‘:l\%

BuraMuHbI U BeliecTBa -
BTOPUYHOT'O MPOUCXOKICHUS

NININ (&~

12

14

(ep]

OOMeH BelecTB B Opranu3Me - -

15

15

buoxumuueckne 0CHOBBI
KadecTBa MPOAYKIUHU
PaCTUTEIBLHOIO MPOUCXOKICHUS
U YCTOWYMBOCTH PACTECHUMI

20

22

Uroro: 4 10

94

108

4.3. 3aHsITHS CEMHUHAPCKOI'0 THIIA

No
/a

Ne paznena
IUCIHAILINHEBI

Tema

TpynoemkocTs
(dac)

OYHas1

3a04YHas1

2

3

4

5

buoxumnueckoe ctpoeHne pacteHui. Posb
XMMHUYECKHX JIEMEHTOB B UX JKU3HEIEATEIbHOCTH

Krnaccudukanus munuaoB, ©X cOCTaB, CTpOEHUE,
CBOICTBa U (QYHKIIMU B PACTEHUSIX.

w

XUMHYECKHE CBOMCTBA JIUIUIOB

Cocras, cTpoeHue, CBOWCTBA U QYHKIIUU
YIJI€BOJOB B PACTUTEIHHOM OpraHu3Me.

XUMHYECKUE CBOMCTBA M KAUECTBEHHBIE PEAKIINHI
YIJIEBOJOB

Knaccudukanus aMIHOKUCIIOT, IETITUIOB U
OEJKOB.

XUMHYECKUE CBOMCTBA M KAUECTBEHHBIE PEAKIIMHI
OEIKOB.

w

HYKJ'IGI/IHOBBIG KHCJIOTBI U HYKJICOTHUIbI

@depMeHTHI: XapaKTepUCTHKA, HOMEHKJIIATypa,
cBOiicTBa U Kiaccudukanua. Mexanusm
(epMEeHTaTUBHOTO KaTaJIN3a.

10

Knaccugukanus, cocras, ctpoeHue, GyHKIMUA U
OuosIornYecKasi pojib BUTAMHHOB.




11 5 Bropuunbie METa0OIUTHI paCTEHU: aIKalouabl, | 2 2
TJIMKO3UIbI, EHOJIbHBIEC COeTMHEHMSI, d(PUpHBIS
Maciia ¥ CMOJIbl M X 9KOJIOTUYECKast POJib.

12 5 DUTOrOPMOHBI. 2 -

13 6 [TurmeHTHI oTOCHHTE3A: KIIACCH(PHUKAIINS, 2 -
CBOHCTBa, OMocHHTE3. BakyossipHble MUTMEHTHI.

14 7 MMMyHMTET pacTeHui 2 -

HUroro: | 28 10

4.4. Y4yeOHbIe 3aHATHSA, Pa3BUBAKIIME Yy OOYYAIOIUXCH HABBIKM KOMAaHJIHO padoThl,
MEKJIMYHOCTHbIE KOMMYHHKAIIUM, TNPUHATHE pPelIeHHil, JUIepCKHe KadecTBa - He
npedycmompenwvt OIOI1

4.5. YueOHblIe 3aHATHS B GopMe MPAKTHYECKOH MOATOTOBKH - He npedycmompervt OIIOI1

4.6. IlpumMepHasi TeMAaTHKA KYPCOBBIX POeKTOB (PadoT) - He npedycmompero OIIOII.

5. Opranuzanusi caMoCTONATEIbHON PadoThI 00y4YaOIMXCS M0 TUCIUITUHE

5.1. Tunsl caMmocTOATEILHOI PA0OTHI H €€ KOHTPOJIb

Tun camocTosiTe ILHOI PadoOThHI dopma 00yueHus Tekyuuii KOHTPOJIb
ouHas 3a04Has

[TpopaboTka MaTepuana JeKIuH, 33 - TECTHPOBAHUE

MOATOTOBKA K 3aHATHSIM 71

CaMocCTOsATeIbHOC U3YICHHUE TEM 4 TECTHPOBAHUE

WIH
co0eceloBaHuE
KonTtposbHbIe paboThI - 20 MIPOBEPKa BBITIOJHEHUS
3alaHUI

Pedepar 16 3 olleHKa pedepara

Pazpabotka coobiienus- 13 - 3aIuTa COOOIEeHUS-

Mpe3eHTAINH pe3eHTaluU
BCEr0 4acoB: 66 94

5.2. Y4eOHO-MeToAuYeCKHE MATePUAJIbI JIsl CAMOCTOSITeILHON PadoThI:

1. Tectol nns camokoHTposst, coctaBnenHbie Kosans E.B. (OMOC na nnatdopme Moodle).
2. Cnaiin-nexuuu W jApyrue yudeOHble MaTepuaibl, mnoarotoBieHHble Kosanp E.B.
(https://disk.yandex.ru/d/6_dCBc1FSyuiEg).

3. buoxumust pactenwmii [ dnekTponHsbIii pecype] / I'.-B. Xennar ; mep. ¢ aHriI. — 2-¢ U3,
(31.). — M. : BUHOM. Jla6oparopus 3nanuii, 2014. — 471 c. : wi. — (Jlyummii 3apyOesxHbIi
Y4EOHUK).

4. https://www.elibrary.ru - nay4nas snekrpoHHas OudIHOTEKA.

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - UHTEPHET-BEPCHUS
MEKTyHapOIHOTO )KypHaia 1mo omoxumuu, ctatbu B pdf-hopmare.

6. daneesa E.®@. buoxumus pacrennii / E.®. ®daneesa. — T.: TAYK TOHB. — 2014. — 308 c.
7. Ouznonorus W OWOXMMHS OOMEHa BEHIECTB : Y4eOHO-METOMYecKoe Tocooue

nabopatopHblil mpakTukyMm / DenepalibHOE TOC. OOKETHOE 00pa30BaTEIbHOE YUpEXKICHUE
BhIcul. Tpod. oOpa3oBanus "BsaTckuii roc. rymanutapssiid yH-T" ; [cocT.: M. A. 3aiiues u ap.]. -
Kupos : U3a-Bo BatI TV, 2015. - 249 c.



http://www.protein.bio.msu.ru/biokhimiya/index.htm

5.3. Tembl, BLIHOCMMbI€ HA CAMOCTOSITEJIbHOE U3yYeHHUE:

Paznea 1.

1. CoBpeMeHHbIE TPOOIEMBI U OTKPBITHS B OMOXUMHUU PaCTCHUH.

Pazpnen 2.

2. ®dopMbI a30Ta, MOCTYNAIOIINE B PACTEHUS. ACCUMMIIALIMS HUTPATOB U aMMHAKa.

3. OrneHKa TUTATeTLHOM IEHHOCTH OCIIKOB M0 AMUHOKHCIIOTHOMY COCTaBY.

Paznea 7.

4, 3aBUCHUMOCTh OMOXMMHYECKHX MPOIECCOB OT T'€HOTUIA, MOYBEHHO-KIMMATUYECKUX

YCIIOBUH, MPOBOJIUMBIX arpOTEXHUUYECKUX MEPONPUATHH.

5.4. Tembl pedepatoB:

Paznea 7.

AW

perma, penbka, ap.).

bruoxumuueckuii coctaB 3epHa OCHOBHBIX 3JIaKOB.

Broxumudeckuii cocTaB ceMsiH OCHOBHBIX 36pHOOO0OBBIX KYJIBTYP.
bruoxumuueckuii coctaB CeMsiH MaCIIMYHBIX KYJIbTYP.

buoxumust 1 uIIeBasi IEHHOCTh KIIyOHEH KapToderns u TonuHamMOypa.
. buoxumus w nuiieBas EHHOCTh OCHOBHBIX KOPHEIUIONOB (IIETPYIIKa, MOPKOBb, PEJMC,

6. buoxumus u nuieBas NEHHOCTh CATATHBIX U MPSHBIX OBOLIHBIX KYJIBTYp (cajat, YKpor,
11aBeb, MIMUHAT U . ).

7. buoxumus W THIIEBas LEHHOCTb OBOIIHBIX TOMATHBIX KYJBTYp (TOMAaThl, Oaklia)aHsbl,
nepei).

8.  buoxumus v nuieBas EHHOCTb OBOIIHBIX KAaIyCTHBIX KYJIbTYp (Kamycra OelokouaHHas,
[[BeTHAas1, Oproccenbekasi, Koabpabu u zip.).

9.  buoxumus, nuIieBas U JeKapCTBEHHAs IEHHOCTH JIYKOBBIX OBOLIHBIX KYJIBTYpP (BHIBI JTyKa,
YECHOK).

10. buoxXMMHYECKHUI COCTaB OBOIICH: OI'ypIIOB, KAOAYKOB, TATHCCOHOB.

11. buoxuMuYecKuil COCTaB U MUILEBAsl IEHHOCTh CaJ0BbIX U STOAHBIX KYIBTYP.

5. @OoHA OIEHOYHBIX CpeICTB [Jisi NPOBeJeHHs] TPOMEXKYTOYHOIH aTTecTAlNu
00y4YaKOIIUXCS 10 TUCHHILINHE
6.1 IlepeuyeHb KOMNETEHIHIi W OIEHOYHbIE CPEACTBA WHIMKATOPA JTOCTHKEHHS
KOMIIETEHIIMH
Koo HaumenoBanue
Nunukatop noctmxenus | IlepedeHs miaHUpyeMbIX pe3yIbTaTOB
Komne- OIIEHOYHOTO
KOMIIETEHIINHU 00y4eHHUs MO TUCIUTLIINHE
meHyuu CpesicTBa
NJI-130omnk-1 3HATD: Tect
Peliaer KOHKpETHBIE - XUMHUYECKHI COCTaB OCHOBHBIX TPYIIIT
3a7aun C/X KyJbTYP;
poeCCUOHATBHON - CyIIIHOCTh 0OMEHA BEIIECTB U SHEPTHH,
OTK-1 IEATCIBHOCTH (OI_ICHKa u MPOUCXOAAIINX B pPacTUTCILHOM
"~ | moBEIIIEHNE TTOKA3aTeNel | OPraHu3Me;
JKU3HEIeITEIHHOCTH - 3aBUCUMOCTD OMOXHUMHYECKOTO
pacrtenuii) u cocTaBa OT ITOYBEHHO-KINMATHYCCKHX
MIPEJCTaBIISIET YCIOBUM M JJIEMEHTOB TEXHOJIOTHUHU
pe3yJIbTaThI UX pelleHus | BbIpalllMBaHM;
Ha OCHOBE (PU3HOJIOTO-




OHMOXUMHUYECKUX 3aKOHOB | - OMOXMMHUYECKHUE OCHOBBI
Y TIPaBHJI (hOopMHUPOBAHUS BRICOKOKAYECTBEHHOTO
ypoxKasi.

yMeThb:
- IPUMEHSTh 3HAHUS O OMOXUMHUYECKOM
cocTaBe pacTeHUd i OOOCHOBaHUS

COBPEMEHHBIX TEXHOJIOTHI
BBIPAITUBAHUS  CEIHCKOXO03HCTBEHHBIX
KYJIbTYD;

- 00BACHATH H3MEHEHMUS
OHMOXMMHUYECKOTO cocTaBa B
3aBUCHMOCTH OT TCHOTUIA W YCJIOBHUU
BBIPALIUBAHUS;

- OLIEHUBATh MUIIECBYIO 51
TEXHOJIOTHYECKYIO LIEHHOCTh

pacCTEeHUEBOJUYECKOW  MPOAYKLIHH, €€
MPUTOJAHOCTH JJIS IEpepadOTKy;

- UCTIOJIB30BaTh OMOXUMUYECKHE
MIOKAa3aTeNH JIJIsl XapaKTePUCTUKHU
Ka4yeCTBa, MUTATEIbHON HEHHOCTH U
HKOJIOTMYECKOI 0€30MacHOCTH
PacTUTENBHOU NMPOAYKIUH.

BJAJ€Th:

- OCHOBHBIMH MCTOIMKAMHU OIIPCACIICHHA
Ka4eCTBa PACTUTCIBHOI'O  ChIPpbsA, HX
MUIIEBOM U TEXHOJIOTHYECKOM [IEHHOCTH.

6.2. lllkaJjbl OLeHUBAHUS

3aueT mpoBoaUTCsA B GopMme cobecenoBaHus UM B (hopMe TecTupoBaHus. TecTupoBaHUe
nposoaurcst B DOVC Ha mnardopme Moodle u Brirodaer 30 BOIPOCOB Pa3IMYHON CIIOKHOCTH.
Bpemsi, xotopoe OTBOAMTCS Ha NOMBITKY pemieHuss tecra — 45 muHyT. OOyuatouiemycs
npesocTaBiseTcst He 6oiiee 2 MOMBITOK.

[Tpu cobecenoBanuM 00ydYaroOIIEMyCsl TOCTA€TCS BAPUAHT 3a/aHUs MyTeM COOCTBEHHOTO
cilydaifHoro BeIOOpa M npenocTasisercss 20 MUHYT Ha MOJTOTOBKY. 3alllUTa TOTOBOTO PELICHUs
MPOUCXOJUT B BUJIEC COOCCEOBAaHUS, Ha YTO OTBOAMTCS 5 MHHYT. 3amgaHue cocTouT u3 3-10
BOIIPOCOB, TPEOYIOLINE MMCbMEHHOTO OTBETA.

IxaJjia oueHMBaHUs TECTUPOBAHMSA HA 3a4eTe

% BBINOJHECHUS 3aaHUSA Pe3yabTaT
50 -100 3a4TEHO
meHee 50 HE 3a4TE€HO

IIIxana oneHnBaHuAa codeceT0BaHHUA HA 3aYeTe
- «3aUTEHO» BBICTABIISIETCSl 00yYAIOIIEMYCsl, €CITU OH JIEMOHCTPUPYET 3HAYUTEIbHOE TTOHUMaHUE
OCHOBHBIX HOHSITI/Iﬁ 1 3aKOHOB 6I/IOXI/IMI/II/I, MOXET AaTh OHeHKy noxasaTeneﬁ KN3HCACATCIIBHOCTHU
pacTeHui U PEKOMEH/IAIlMH 0 WX MOBBIIIEHUIO HA OCHOBE (PM3HOIOT0-OMOXUMUYECKIX 3aKOHOB



U TIPaBUJL;

- «HE 3a4TEHO» BBICTABIISICTCA 00YJAIOIIEMYCs, €CITU OH JEMOHCTPUPYET HEOOIBIIOE TOHUMAaHUE
OCHOBHBIX TOHSATHA U 3aKOHOB OMOXMMHH, HE CHOCOOEH JaTh OLEHKY IoKa3aTesel
KU3HEJEATSIIbHOCTH PACTCHUN M PEKOMEHIAIMH 10 WX TOBBIIICHHIO Ha OCHOBE (DHM3HOJIOTO-
OMOXMMHYECKHUX 3aKOHOB U MTPaBUIL

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH MHbIEe MATEPHAJIBI:
VYkazaHbl B IpUJIOKEHUH 1.

7. TlepeuyeHb OCHOBHOIi M JIONOJTHUTEIbHOMH YUeOHOI JTUTEPATYPBHI, HEOOXOTMMOI /1151
OCBOEHHUS TUCHMUILINHBI
a) OCHOBHasI TUTepaTypa
1. ®aneeBa E.®. buoxumus / E.®. @aneeBa. — Tromenb: Tutyn. — 2017. — 268 c.

2. Kogas, E. B. [Ipaktukym no 6uoxumun : yueobnoe nocodue / E. B. KoBanb. — Tromens :
['AY Cesepnoro 3aypanbs, 2023. — 142 ¢. — ISBN 978-5-98346-135-2. — Texkcr :
3JICKTPOHHBIN // JIaHb : aeKTpoHHO-O0nbOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/392099 (nata o6pamenus: 13.09.2024). — Pexum nocryna: amns
aBTOPH3. TIOJIb30BATEIICH.

3. Marueim, C. C. buonornyeckas xumus: cOopHuK 3a1a4 u 3aganuii / C. C. Marnsim, B. B.
JleneBnu. — Munck: Bem. mk., 2019. — 204 c.

0) nomoNMHUTEIbHAS IUTEPATypa
1. ®aneeBa E.®. Atnac nexapctBeHHbIX pactenuit / E.®@. daneesa. — T.: Tutyn. — 2016. — 172 c.

2. Henbcon JI. OcHoBbl 6uoxumun Jlenunmkepa: B 3 1. T. 1: OCHOBBI OMOXUMUHU, CTPOCHHE U
KaTayiu3 [OneKkTpoHHbIN pecypc] : yueb. mocobue / JI. Henbcon, M. Kokc ; mox pex. A. A.
bornanosa u C. H. Kouerkosa ; nep. ¢ anri. kaua. xuM. Hayk T. II. MocoioBo#, KaHA. XUM.
Hayk E. M. MonoukuHoi, kana. Ouoin. Hayk B. B. benosa. — DnexTpon. nan. — Mocksa : U31-
Bo "JlaGoparopus 3nanuit", 2017. — 749 c. — Pexxum nocryna:
https://e.lanbook.com/book/103034.

3. buoxumus [OnekTpoHHbIi pecypc]: yueOnuk /mon pea. E.C. CeBepuna. — 5-¢ u3a., ucp. u
norm. — M.: ITDOTAP-Menua, 2016. — 768 ¢. — Pexxum noctyna: https://studentlibrary. ru/book/
ISBN9785970437629.html.

4. buoxumust pacteHuit [DnexkrponHslii pecypce] / I'.-B. Xennr ; nep. ¢ anrin. — 2-e u3g. (311.). —
M. : BUHOM. Jlaboparopust 3Hauuii, 2014. — 471 c. : un. — (Jlyummii 3apyOexHbIil yUeOHUK).
— Pexum gocryna: https://vk.com/wall-93139590_154

7. TlepeueHb pecypcoB HHGPOPMALMOHHO-TE1eKOMMYHUKAIIMOHHOM ceTH
"HHTepHer"
(6a3b1 TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIC M TOMCKOBBIC CHCTEMbI, HHTEPHET PECYPChI)
1. http://www.emanual.ru - yueOHHKH B 2JIEGKTPOHHOM BH/IC.
2. http://www.my-schop.ru M3natensctBo «JlaHby.
3. http://www.iprbookshop.ru «IPRbooks».
4. https://www.elibrary.ru - HayuHast sneKTpoHHast OMOIMOTEKA



https://vk.com/wall-93139590_154
http://www/
http://www/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - Mureprer Bepcus MexIyHAPOIHOTO
KypHaJa TO OHOXMMHUUM W  OHMOXMMHMYECKHM  aclieKTaM  MOJIEKYJSpHOW  Ouooruw,

OMOOpPraHNYECKONH XUMHH, MHKPOOHOJIOTHH, HMMYHOJOTHUH, (DPU3HOIOTHH ¥ OMOMEIUIIMHCKHX
uccienoannii. Crateu B pdf-popmare.

6. http://tusearch.blogspot.com - ITouck 31eKTPOHHBIX KHUT, ImyOsuKamuii, 3akoHoB, [[OCToB Ha
caiiTaXx HAay4YHBIX DJIEKTPOHHBIX OHOIHMOTEK. B CIHMCOK BKIHOYEHBI OMOIMOTEKH WHOCTPAHHBIX
YHHUBEPCUTETOB U HAYYHBIX OPraHU3aI[Hi.

9. MeToauuecKue YKa3aHust AJasd Oﬁy‘lalOIIII/IXCﬂ M0 OCBOCHHIO TUCHHUIIIMHBI

1. CamenkoBa, C. A. buoxumus pactenuit : metonuueckue ykazanus / C. A. Camenkosa, B. A.
WBanoBa. — Ilen3a : [II'AY, 2017. — 115 ¢. — Texkcr : anektponHbli // JIaHb : 3IEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/131123.

2. Kosanb, E. B. [Ipaktukym o 6uoxumuu : yueonoe nocodue / E. B. KoBans. — Tromens : [AY
Cesepnoro 3aypanbs, 2023. — 142 c. — ISBN 978-5-98346-135-2. — TekcT : 31€KTpOHHBIH //
Jlanb : anexkTpoHHO-OMbHMoTeunas cucremMa. — URL: https://e.lanbook.com/book/392099 (nara
obpamienust: 13.09.2024). — Pexum goctyna: 1uisi aBTOPHU3. MOJIb30BaTENCH.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

1. Jlns mpoBeneHUs OHIIAMH 3aHATHI HCIIONIb3yeTcst cepruc Google Meet.
2. DnextpoHHas nH(MOPMAIMOHHO-00pa3oBaTeNbHas cpea Ha iardopme Moodle.

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIIHIIHHBI

Jlis npoBeieHust 3aHATUH 110 TaHHOM JTUCLMITIIMHE UCTIONIb3YOTCS:

- TEeXHHYECKoe 00opyoBaHue (KOMIBIOTED, TpoekTop) (BuaeonpoekTop EPSON (niepeHocHoit),
HoyTOyK ACER TravelMate 2440);

- y4eOHbIE ayIUTOPUH, CHAOKEHHBIE CTOJIAMH U CTYJIBSIMU JIJISl CTYJICHTOB U IIPETIOIaBaTElIs;

- 7-425 Ayaurtopusi «buoxumusi pacTeHMH M TreHeTHKa» (MUNETKH, (PuiabTpoBaidbHas Oymara,
yamiku Ilerpu, npoOupku u 1mratuB). PaznaTouynslii MaTepuan: TaOIWYHBbIE MaTepuabl,
METOAMKH, IPE3eHTAIUHU K JIKIIMOHHOMY MaTepuaity (ciaaia-IeKuun).

- 7-427 JlabopaTopus (HU3HOIOTUU B OHOXUMUH.

Pa3ZIaTO‘IHI>II\/JI Marcpuait: TaOJIMYHEIE Marepuajibl, MCTOAWKH, NPEC3CHTALUNU K JICKIIMOHHOMY
MaTtepuany (Claia-IeKInn).

12. Oco0eHHOCTH OCBOEHHS MUCHHUIUVIMHBI JISi WHBAJMIOB H JHI € OrPaHHYEeHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyuenne oOydaromuxcs ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3JOPOBBSI IPU HEOOXOIMMOCTU
OCYIIIECTBIISIETCS. HA OCHOBE aJalTHPOBAHHOHM paboueil mporpamMMbl C MCHOJIB30BAHHEM CIEIMATBHBIX
METOJI0OB O0y4YeHHS ¥ [OUAAKTHYECKHX MAaTepUalioB, COCTABIEHHBIX C Y4YETOM OCOOEHHOCTEH
NCUXO(M3NYECKOTO PAa3BUTHS, HWHIUBUIYaJbHBIX BO3MOXKHOCTEH M COCTOSHHS 3[0POBBSl TaKUX
obyugaroruxcst (00yJaromerocs).

B mensx ocBoeHus y4eOHOH NpOrpaMMbl AMCUUILIMHBI WHBAIHJAMH W JIMIAMH C OTPaHHYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbsI 00€CTICUNBACTCS:

*  JUId MHBAJUAOB M JIML C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS 110 3pEHHIO: pa3MEIICHUE B
JOCTYITHBIX JUIS OOYYalONIMXCsl, SBISIONIMXCS CJCNBIMA WM  CTa0OBHJSIIIUMH, MeCTax M B
aJanTUPOBaHHOK (opMe cnpaBOYHONH HMH(OpMAIMM O pacluCaHUU y4eOHBIX 3aHATHI; NPUCYTCTBHUE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00yYaromeMycsi He0O0X0AUMYIO IIOMOLIB; BBIITYCK
NbTEPHATHBHBIX (OPMATOB ~ METONMYECKUX MarepuasioB (KpymHbeId wmpudT win aynuodailisl),


http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/
https://e.lanbook.com/book/131123

UCIOJb30BaHKe Bepcuu caita mis ciaabosumsuux OBC IPR BOOKS u cnernuaibsHOro MOOHIBHOIO
mpwioxenuss [PR BOOKS WV-Reader (mporpaMMbl HEBH3yalbHOTO [OCTyINla K HWH(OpPMAITUH,
MpeHA3HAYCHHOM 11 MOOMIIBHBIX YCTPOWCTB, padOoTaIONIMX Ha oneparuoHHon cucteme Android u i0S,
KOTOpasi He TpeOyeT chenuanbHO 00YYeHHOrO acCHCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboTaroT co
CBOMM YCTPOMCTBOM TPHUBBIYHBIM CHOCOOOM, HCIIONB3Yys CIEIHANIbHbIC IITATHBIC MPOrPAMMBI JIJIs
He3psaux moaeit, ¢ koropeiMu [IPR BOOKS WV-Reader nveeT monHyo COBMECTUMOCTS);

*  JUId WHBAJWJIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI 110 CIIYXY: HaJJICKAIMMH
3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHHUE HH(DOPMAIINY;

* ISl WHBAJHJOB M JIUIl C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbBS, HMEIOIINX HaPYIICHUS
OTIOPHO-JIBUT'aTEIILHOTO aIapaTa; BO3MOXXHOCTh OCCIPENATCTBEHHOI0 TIOCTYIa 00YYarOIIUXCs B yYeOHbIC
MOMEIICHHS, TyaJIeTHbIE KOMHATHI M JIPYTHE MOMEIIeHUsT Kaeaphl, a Takke MpeObIBAaHUE B YKA3aHHBIX

MTOMEIIICHUSIX.
OO0pa3oBanue O0OyYaIONMIUXCA C OrPAHUYCHHBIMH BO3MOXKHOCTSMHU 3JIOPOBbSI MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYTUMHU O0YYarOIIUMUCS, TaK U B OTACIBHBIX TPYIINAX WU B OT/ICIIBHBIX
OpraHu3aIHsX.
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KOHTPOJIBHBIE 3AJTIAHUSA 1 UHBIE MATEPHUAJIBI OHEHKH
3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONBITA JeATeJIbHOCTH, XapaKTePU3yOLIue

Tanbl GopMUPOBAHMS KOMIIETEHIINH B MpoLiecce 0CBOEHU THCUMILINHBI
BHOXHUMMHS PACTEHHH

KommuiekT 3aganmii 1151 KOHTPOJIbHOI padoThI

Paznea 7
Tema MexaHnU3MbI 3alIUTH U1 YCTOMUYUBOCTH Y pacTeHHil. OKUCIUTENBHBIN CTpECC.

Bapuant 1

B 1972 rony I'anc Cenbe pa3zpaboTail TeOpHI0, KOTOpasi Ha CETOAHSIIHUAN IeHb O0BICHSET
pas3JInYHbIE COCTOSIHUSL BCEX KHUBBIX OpraHu3MoB. MccnenoBanue nomy4uso HazBaHue — « Teopust
cTpecca». HecmoTps Ha TO, YTO €ro HCCIEIOBAaHUS KacajluCh OpraHM3Ma 4YelOBeKa, Ha
CEerOJIHSAIIHUI JIeHb TEOPHsl CTpecca Hallljla OITBEPKAECHUE U IS IPYTUX KHUBBIX OPIaHU3MOB, B
YaCTHOCTH JUId pacTeHuil. Pusnosornyeckue M OMOXMMHUYECKHE IIPOLECCHl PACTEHUIl B
CTPECCOBBIX YCIOBMSX IOKa3bIBAIOT pa3iMuHble Hecnenuduyeckre oTBeTHbIe peakuuu. OaHako
o01I1e 3aKOHOMEPHOCTH BCE XKE MPOCIICKHBAOTCS.

B kieTkax pacteHuil ctpecchl pa3HON MPUPOABI IPOBOLUPYIOT YPE3MEPHYIO MPOIYKIIHIO
AKTUBHBIX (OPM KHCIIOPOJA U Pa3BUTHE OKHUCIHUTENBHOTO crpecca. OIpenenuTs MEepBUYHYIO
MUILEHb, HA KOTOPYIO JICHCTBYET CTPECCOBBIN (haKkTOp, JTUOO OYEHBb CIIOKHO, JINOO B MPUHIIMIIE
HEBO3MOXKHO.

Bo Bpems geiictBusi cTpecc-paktopa B KiIeTKax (opmupyercs Hecneuupuyeckas
YCTOMYMBOCTD, OTHAKO MPU YCHIICHUH YPPEKTa MPOUCXOIUT CIIa]] 3aLIUTHON CHCTEMBI OpraHU3Ma
U HacTynmaer ero rudenb. I[lonoXUTENbHBI CTUMYJSALMOHHBIA CTpecc IOMy4YWs Ha3BaHUE
JycTpece, a NaToJOTHUeCKuid — auctpecce. [ paHuIa Mexay JaHHBIMU BHJAMH CTpECCa 3aBUCHMA
OT CHJIBI BO3/ICHCTBHSI U KCXOMHOU ycTorunBocTH opranusma (Cenbe, 1979; Hupkora, 2002).

BrIpaxkeHne «OKHCIUTEIbHBIN CTPECc) MPUMEHSETCS ISl XapaKTEPUCTUKH TTOBBIIICHHOTO
HaKOIUIEHUs aKTUBHBIX (OpM KucIIopoja B kieTkax (Scandalios et al., 1993). Mexanusm pa3BuTus
cTpecca 3amyckaercss Tpu JaucOajaHce aKTUBHOCTH  OKHCIHTENBHBIX —IIPOLECCOB U
AHTUOKCHJIAHTHOM 3amuToil kieTok. B xome pa3BuUTHS cTpecca JOCTUTAETCsl MaKCHMallbHas
aKTHBAllMS MEXaHW3MOB, BKJIOUAIOIIMX YCTAHOBJICHHWE TOJEPAHTHOCTH, W30€TaHUs W
JIeTOKCUKalMU. BrocnencTBum mpouecchl OKUCIEHUS TOJBEpraloT CTapeHuto Haubosee
MOCTPaJIaBIIke OT CTPecca KOMIIAPTMEHTHI KJIETKH, YTO MPUBOINT K IMOTEPE UMH PETYISTOPHBIX
¢byHKIUi. B KOHEYHOM MTOTe M3 aMUHOTPYIII OEJIKOB U NMEPEOKUCIICHHBIX JIMIUA0B 00pa3yoTcs
CHOCOOCTBYIOIIME OTMHUPAHUIO KJIETOK AQlbJCTHABl W JHUIMOQYCHUHBI, a TaKXe MPOILYKTHI
dbenonoxcunas u nepokcuaas (Elstner, Osswald, 1994; JIykarkun, 2002; Foyer, Noctor, 2005).

[Ipown3BocTBO akTUBHBIX (hopM Kuciaopoaa (APK) — 3To HopManbHbBIN MPOLECC, KOTOPBIN
IPOMCXOTUT B PACTUTENBHBIX (POTOCHHTE3UPYIOIUX KJIETKaX, B YAaCTHOCTH, B XJIOPOIJacTax,
MUTOXOH/IPHSIX, IEPOKCHCOMAX U aroIlIacTe.

Takum 00pazom, akTHBHBIE (OPMBI KHUCIOPOAA KaK CHUJIbHBIE U PEAKIMOHHOCIOCOOHBIE
OKHCITUTENH TOTCHIIMAIIBEHO MOTYT Pa3pylINTh U YOUTH KJIeTKY. HO B HEMOBPEXIEHHBIX KIIETKaX
YpOBEHb AaKTHBHBIX (OPM KHCIOpPOJa HEBBICOK, YTO oOecreunBaeTcsi paboToi crenualbHBIX
depmeHTHBIX cucteM. OIHAKO Cojep)KaHWEe aKTUBHBIX (OPM KHCIOpona OBICTPO pacTeT B
HEeOJIaronpHUsTHBIX JJIs KJIETKHU YCIOBUSX, YTO IPUBOJUT K Pa3BUTHIO OKUCIUTEILHOTO CTpecca.

3aganue 1.
Omeembme Ha 60NPOCHL:
1. [lepeuncnure kakue cCBOOOAHBIC PAAUKAIBI MOTYT O0Opa30BBIBATHCS B KIIETKE. 3alUIINTE

YpaBHEHMsI PeaKIMi POIIECCOB, IPU KOTOPHIX OHU MOTYT 00pa30BBIBATHCS?



2. OnumuTe KakuM 00pa3oMm npoucxoauT kommnaptMmeHTarus ADK (B kakux opraHeimiax
kieTku kakune ADK oOpa3yroTcs u movemy).

3ananue 2. /laiiTe pa3BepHyTbIH OTBET HA MOCTABJIEHHYIO 32/1a4Yy.

Onuwume ¢ nosuyuu meopuu OKUCIUMENbHO20 CIMPecca Kakoe COCMOsSHUEe UCNbIMbleaem
PAacmumenvHulil Op2anu3M U no4eMmy bl COeNanu maxue 6bleo0bl. IIpUHSTE 32 OCHOBY credyiouee
(Bce uncia NpUBEIEHbBI UCKIIFOUUTENNBHO [T PEIIeHU 3a/]ad, MOTYT 3HaYMTEIbHO OTJINYATHCS OT
peaJIbHBIX 3HAUEHUN):

Conep:xanue B HopMe (KOHTPOJIb)

Xnopodwnel | AHrounansl |AckopOuHoBas | PeodurnH |Kaporunounst | ManoHoBwlli | [lepokcunma3ssl

(Mr/r cyx (%) KucaoTa (Mr/T  |(MKI/T ChIpO# (Mr/r cyx quanpaeruy | (OTH.ea/T ChIp
Macchl) CYX Macchl) Macchl) Macchbl) (HMOJIB/T) Macchl)
55 0,8 2,0 650 1 8 100

Ha xnymOy ¢ cagoBbIMU acTpamu morania Boja, coaepikaiias HeTenpoayKThl U MOIOIIHE
CPENICTBa, IMOCJIE MBIThSI aBTOMOOMJIS. AHAIN3 OMOXMMHYECKHUX MTOKA3aTEIeH JIMCThEB ObLT
MIPOBEJICH Cpa3y B 3TOT JIeHb, U Ha 4i1 eHb nocie pa3iuBa (puc. 1-2). beiu nomyyeHs! rpaduku
coctosiaus pactennit (MJIA — MamoOHOBBINM TUATBICTH).

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 roxy I'anc Cenbe pa3paboTan TeOpHrio, KOTOpas Ha CETOHANIHAN IeHh OOBICHSIET
pa3IMyYHbIE COCTOSIHUS BCEX JKMUBBIX OpraHu3MoB. MccnenoBanue noyunso HazBanue — «Teopus
crtpecca». HecMoTpss Ha TO, YTO €ro HCCIEIOBAaHMsA KacalWChb OpraHM3Ma 4YeJIOBEKa, Ha
CETOAHSIIHUMN IEHb TEOPUS CTpECCca Halllla IOATBEPKAECHUE U I APYTUX KUBBIX OPIraHU3MOB, B
YaCTHOCTH JUId pacTeHuil. Pusnonornyeckue M OUOXMMHUYECKHE IPOLECChl pacTeHUl B



CTPECCOBBIX YCJIOBHUSAX MMOKA3bIBAIOT pa3inyHbIe Heclenupruyeckue oTBeTHbIE peakuuu. OHaKo
o011re 3aKOHOMEPHOCTH BCE JK€ MPOCIICIKUBAIOTCS.

B knerkax pacteHuil cTpecchl pa3HON MPUPOABI TPOBOLUPYIOT YPE3MEPHYIO MPOAYKIIHIO
AKTUBHBIX ()OPM KHUCIIOpOAA M PA3BUTHE OKUCIUTEIHHOrO cTpecca. OnpeaenuTh MEePBUYHYIO
MHUIIIEHb, HA KOTOPYIO JIEHCTBYET CTpeccOBBIi (hakTop, MO0 OYEHH CIOKHO, TUOO B MPUHLIUIIE
HEBO3MOXKHO.

Bo Bpemsi neiictBus crpecc-paktopa B KIeTkax GopMupyeTrcs Hecnenudpuueckas
YCTOHYHMBOCTD, OTHAKO MIPH yCUIICHUH 3P (EeKTa MPOUCXOANUT CIaJl 3aIIUTHON CHCTEMBI OpraHu3Ma
u Hactymaer ero rubenb. [lomoKUTENbHBIM CTUMYISIIMOHHBIA CTpecc MOJIY4YHs Ha3BaHUE
JyCTpeCC, a MaTOJIOTUYECKHA — TUCTpecc. [ paHuia MexX Iy TaHHBIMH BUIAMH CTpecca 3aBUCHMa
OT CHJIBI BO3/ICHCTBHUS M UCXOAHO#M ycToitunBocth opranusma (Cenbe, 1979; Yupkosa, 2002).

BripakeHue «OKUCIHUTEIBHBIA CTPECC)» MPUMEHSIETCS I XapaKTePUCTUKH TTOBBIIIICHHOTO
HaKOTUICHHS aKTHBHBIX (hopM KHcIoposa B kieTkax (Scandalios et al., 1993). MexaHnu3Mm pa3BuTHs
cTpecca 3amyckaeTcss Tnpu JucOamaHce aKTHUBHOCTH  OKHUCIMTENBHBIX  IPOLECCOB U
AHTHUOKCHUJAHTHOW 3alIUTON KIeTOK. B Xome pasBuTHs cTpecca AOCTUTraeTcs MaKCHMajibHas
aKTUBAIlMsl MEXAaHHM3MOB, BKJIIOUAIONIUX YCTAHOBJIICHWE TOJEPAHTHOCTH, W30€TaHus U
JNETOKCUKaluu. BrocnencTBuM MpoIecchl OKUCICHHS TOJABEPraloT CTapeHHio Haumbolee
MOCTPAJIABIINE OT CTPECCa KOMIAPTMEHTHI KJICTKH, YTO MPUBOIUT K MOTEPE UMHU PETYISITOPHBIX
byHkmii. B koHEYHOM HTOre U3 aMUHOTPYIN OEKOB U MEPEOKUCICHHBIX JTUMHI0B 00pazyroTCs
CIIOCOOCTBYIONTME OTMHUPAHHIO KJICTOK albACTHUABl W JUMNO(YCIHMHBI, a TaKKe MPOIYKTHI
denonokcunas u nepokcuaas (Elstner, Osswald, 1994; Jlykarkun, 2002; Foyer, Noctor, 2005).

[TpouzBoacTBO akTUBHEIX popM Kucaopoaa (ADPK) — 3To HopMaIIbHBII MPOIECC, KOTOPBI
MPOUCXOIUT B PACTUTENBHBIX (DOTOCHHTE3UPYIOIIUX KJIETKaX, B YaCTHOCTH, B XJIOPOILIACTaX,
MUTOXOHJIPHSIX, IEPOKCHCOMAX U alloTuIacTe.

Takum o0pazoM, akTUBHBIE (HOPMBI KHCIOPOJa KaK CHJIbHBIE U PEAKI[MOHHOCIIOCOOHBIE
OKHUCIIMTEJIH TOTEHIIMAIILHO MOTYT Pa3pylIuTh U YOUTH KIIeTKy. HO B HEMOBPEKICHHBIX KJIETKaxX
YpOBEHb aKTHBHBIX (OpPM KHUCIOpPOJa HEBBICOK, UTO obecriednBaeTcsi paboToil crelnuaibHbBIX
depmenTHBIX cucteM. OIHAKO COACpX)aHME AKTHBHBIX (OPM KHCIOpoaa OBICTPO pPacTET B
HEOMArOMPUATHBIX JIJISl KJIIETKU YCIOBUAX, YTO MPUBOJUT K PA3BUTHIO OKUCIUTEIBHOTO CTpecca.

3apaHue 1.

Omeemvme Ha 60npocwl:
1. [lepeuncnure uyTo MOKET OBITH MCTOYHUKOM OOpa30BaHHUS B KJIETKaX CBOOOIHBIX
paaukanos? [IpuBenuTe npuMepsl TaKUX peakiuil (C ypaBHEHUSIMH pEaKIIMii).
2. [lepeuncnure kakue GakTOpbl MOTYT MPUBECTH K PA3BUTUIO OKUCIHUTEIBHOIO CTpecca y
pacTeHuii?
3apaHue 2.

atime pazeeprymoiii omeem Ha NOCMABIEHHYIO 340AY).

Onuiumre ¢ MO3UIMH TEOPUH OKHUCIUTEIBHOTO CTpecca KAKOE€ COCTOSIHUE HCIBITHIBAET
pacTUTENbHBINA OPTraHU3M U TTOYEMY BBI CJeNaly TaKue BBIBOJLL. [IpHHATH 32 OCHOBY ciedyoujee
(Bce umclia MpUBEICHBI UCKIIFOUUTENBHO ISl PEeIIeHHS 3a/1a4, MOTYT 3HaYUTEIbHO OTJINYAThCS OT
peaNbHBIX 3HAUCHUM ):

Conep:xkanue B HopMe (KOHTPOJIb)

Xnopodwnel | AHronmanel  |AckopOuHoBas | PeodurnH |KaporuHounst | ManoHoBwil | [lepokcuma3ssl
(Mr/r cyx (%) KucaoTa (Mr/T  |(MKI/T ChIpO# (Mr/r cyx Juanbaeruy | (OTH.ea/T ChIp
MAacchl) CYX MaccChI) Macchl) MAacCHI) (HMOJIB/T) MAacCCHI)
55 0,8 2,0 650 1 8 100




Brinagenne KUCIOTHBIX AOKIEH MPOIUIO HaJA MOJEM pacTylied MNIeHUlbl. bbuin B3sSTHI
npoObl Omosoruueckoro marepuana Ha 1 u 5 nmens. Oka3anoch, 4TO B JIMCTBSIX PAacTEHUUN
HpOI/ISOH_UII/I 3HAYUTCIIBHBIC 6I/IOXI/IMI/I‘-IGCKI/I€ HU3MCHCHUA, KOTOpBIe HpI/IBeI[eHBI Ha pI/ICYHKaX.
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Kpurepuu onenku:

- OLIGHKAa «3auTEHO» BBICTABIAETCS OOydarolmeMmycs, ecid B padoTe HpPUCYTCTBYIOT BCe
CTPYKTYpPHBIE DJIEMEHTHI, BOIIPOCHI PACKPBITHI ITOJHO, U3JI0KEHNE MaTepuaa JIOTHIHO, BBIBOIBI
apryMEHTHPOBAHBI, HCIIOJIb30BaHa aKTyalbHas TUTEPATypa, UCTOYHUKH JIUTEPATYPHI 0()OPMIICHBI
corimacao 'OCT P 7.0.100-2018; pabota npaBuibHO 0dopMIIeHa;

- OIICHKA «HE 3aYTCHO» BBICTABIISETCS 00yUYaIOMIEMYCsl, €CITH KOJINYeCcTBO opdorpadudeckux u
CMBICJIOBBIX OIIMOOK MPEBBIIIAET JOMYCTUMYIO HOPMY, B pa00Te€ OTCYTCTBYIOT BBIBOJBI MJIU HE
XBaTaeT IPYTUX CTPYKTYPHBIX DIIEMEHTOB, B CIIHCKE JIMTEPATYPHl HEOCTATOYHO MCTOYHHKOB,
pabota opopmieHa He 10 TpeOOBAHUSM.

Tembl 3cce (pedepaToB, cOOOIIEHNI-TIPE3EHTAIIMA)

Tembl pedepaTos

Buoxumuueckuii coctaB 3epHa OCHOBHBIX 371aKOB.

broxumudecknii cocTaB CeMSH OCHOBHBIX 3¢PHOOO0OBBIX KYIIBTYD.

Broxumudeckuii cocTaB ceMsiH MaCIIMYHBIX KYIBTYP.

buoxumus u numeBas IEHHOCTH KITyOHEeH KapTodest u TonmuHaMOypa.

. buoxumus u nuieBas IEHHOCTh OCHOBHBIX KOPHEIUIONOB (TIETPYIIKa, MOPKOBb, PEIHC,
pema, penpka, ap.).

6. buoxumus u nmuIeBas EHHOCTh CaaTHBIX U MPSHBIX OBOIIHBIX KYIBTYp (canar, yKporl,
1aBeb, MIMMUHAT U JIP.).

7. buoxumus u mUIIeBas IIEHHOCTh OBOIIHBIX TOMATHBIX KYJIbTYp (TOMaThl, OaKJIa)KaHBI,
neper).

8.  buoxumwus u nuieBas IEHHOCTh OBOIIHBIX KAyCTHBIX KYJIbTYp (KamycTa OelIOKOYaHHas,
[IBETHAsI, OprOCCebCKasi, KOJIbpaOu u JIp.).

agrwpdE



9.  buoxummus, mumeBas M JICKapCTBEHHAsl IEHHOCTH JYKOBBIX OBOIIHBIX KYJIBTYp (BHIBI
JyKa, YECHOK).

10. bBuOXMMHYECKHI COCTAaB OBOILEH: OTYPIIOB, KAOAYKOB, ITATHCCOHOB.

11. bBuoxumuueckuil COCTaB U MUILEBAs IEHHOCTh CAJIOBBIX U ATOJHBIX KYJIbTYD.

TemaTnka coo0meHHi-NPe3eHTaAluIA.

1. Kiaccudukanmst BuTaMuHOB (MX 00111asi OMOXMMHUYECKash XapaKTEPUCTHKA).

2. XupopacrtBopumble BuTaMuHbl (1ogpodHee). Bemectsa, xumuueckas npupoaa, ux
(GYHKIIUM B OpraHu3Me.

3. BonopacTBopumble BUTAMUHBL.

4 Boie3nu, cBsizaHHbIC ¢ H30BITKOM HJIM HEXBATKOH BUTAMHUHOB.
5. IlonsaTue «aHTUBUTAMHHED.

6. AJIKaIIONIBI.

7 I'muko3uas!.

8 DEHOJIbHBIC COETUHEHUST PACTECHUI.

9 D¢dupHbie Macia u CMOJIBIL.

10. DKoJoru4eckast pojib BTOPUYHBIX META0OJIUTOB B )KU3HU PACTEHUN B COOOILIECTBE.
11.  Howmenknarypa pepMeHTOB (TpUBHANbHAS, pallMOHATILHAS U T.1.).
12. Crnucox depmentoB MexaynapoaHoit komuccuu. Kiacesl pepmMeHTOB.

13. OxkcunopeayKrassbl.
14, Tpancdepassbl.
15. I'uapomnassl.

16.  JImassl

17.  HM3omepassbl.

18.  JlurassL

19.  Ilpumenenue GpepMEHTOB B IPOMBIILICHHOCTH.

Kpurepun onenku:

- OLIEHKa «3aYT€HO» BBICTABIIAETCS OOYyYaroIEeMyCs, €CIM OH IOATOTOBHI pedepar HiIu
coOOLIeHNe-TIPE3EHTALINIO, UCTIONb3YS PAa3IMUHbIe HAyUHbIE U y4yeOHbIe HCTOYHUKH JIUTEPATYPHI,
B KOHIIE pabOThI MPHUBEJIEH CIUCOK JIUTEPATYPhl, HCTOYHUKH JIUTEPATypbl 0POPMIIEHBI COTTIACHO
I'OCT P 7.0.100-2018; coobuieHre CONpPOBOXKAAETCS MYJIbTUMEAMMHOM Npe3eHTauuend uim
HarJSIIHBIM pa3JaTOuYHbIM MaTepuanoM, pedepar CoAepKUT OCHOBHBIE pa3/ieibl: COJEpKaHHe,
BBEJICHUE, OCHOBHAS 4aCTb, 3aKIIIOYCHHE; BHIOpaHHAs TeMa pacKphITa MOJHOCTHIO U MOJKPENIeHa
pUMepaMHu.

- OILIGHKa «HE 3auTeHO» BBICTaBIsETCS oOOyuwarouiemycs, eciu pedepar WIM COOOIIEHHE-
NPe3CHTAIHs HAIMCaH, TEMOHCTPUPYS HEOONbIIOE TOHUMAHHE OCHOBHBIX TOHSATHH M 3aKOHOB
OMOJIOTHH M SKOJIOTUY TIPUMEHUTENBHO K JKUBBIM CHCTEMaM; TeMa He PacKpbITa, 0hOpMIICHUE HE
COOTBETCTBYET TPEOOBaHUAM, NPEABABIAEMBIM "3aueTHON" padoTe.



Bonpocsl k 3auéTy

Kommerenmms

Bonpocsl

OIIK-1 Cnocoben
peniaTh TUIIOBBIC
3aJ1a4n
npodeCcCHOHATbHON
JIeATCIIBHOCTH Ha
OCHOBE 3HAaHUHU
OCHOBHEBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HaYK
C IPUMEHEHUEM
UH(POPMALMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJOTHH

1. [Tpenmert, 3amaun ¥ MECTO OMOXMMHUU PACTCHUN B CHCTEME
OHMOJIOTHYECKUX 3HAHUH cpeau €CTECTBEHHOHAYYHBIX Hu
arpOHOMHYECKUX JUCLIUIUINH.

2. Mertoapl 6uonornyeckoir xumur. COBpeMEHHBIE MPOOJIEMBI U
OTKPBITHS B OMOXUMHUU PACTEHUH.

3. buoxumuueckne OCOOCHHOCTH CTPOCHHUS  PACTHTEILHOU
kietku. Knerounasi crenka 1 MeMOpaHbl paCTUTEIbHOM KIIETKU.

4, XUMHUYECKUA  COCTaB  pAacCTUTEIbHOM  KJIeTku.  Pomb
XUMHYECKHUX 3JIEMEHTOB B UX JKU3HEICATEITHHOCTH.

5. OcHoBHBIE TPYMIIHI YTIIEBOAOB pacTeHuid. CocTas, CTpoeHue,
CBOWCTBA U (DYHKIIMU YTJIEBOJIOB B PACTHTEILHOM OpTraHU3ME.

6. XUMHUYECKUE CBOWCTBA U KAUYECTBEHHBIE PEAKLIMM YTJIIEBOIOB.
7. Knaccudukanus munumos, UX cOCTaB, CTPOCHUE, CBOMCTBA U
(GYHKIMU B paCTCHHUSX.

8. Xumuyeckue cBoiicTBa tunuaoB. OlieHKa KauecTBa U
MUTATENIbHOM LIEeHHOCTH Macen. KOHCTaHThI )KUPOB.

9. ®opMmbI a30Ta, TOCTYTIAIOIINE B PACTCHUS.

10.  Cocras, cTpoeHue, CBOMCTBA U (YHKIIUU a30TUCTHIX U
0eJIKOBBIX BellecTB oprann3Ma. OCHOBHbIE IPUPOHBIE IENTH/IBI.
11.  TlonunenTtuaHas Teopus CTpoeHUs Oenka. Y pOoBHU
OpraHu3aly OEJIKOBBIX MOJIEKYII.

12. [ToHsITHE MPOTENHOTEHHBIX, CBOOOTHBIX, HE3AMCHUMBIX U
YaCTUYHO 3aMEHUMBIX aMHUHOKHCIIOT.
13. Oco0eHHOCTH CTPOEHUS HYKJIEMHOBBIX KUCIIOT, UX POJIb B

opranusMe. HyKkiienHOBBIE KHCIIOTHI U HYKIJICOTH/IBI.

14.  Xumunyeckue CBOWCTBA U KaUECTBEHHbBIE PEAKI[H OEITKOB.
15.  ®epMeHTHI: XapaKTepUCTHKa, HOMEHKJIaTypa, CBOMCTBA U
KJIacCUpUKaLUS.

16.  MexaHusMm (pepMEeHTaTUBHOTIO KaTanu3a. BiausHue ycnoBuii
Cpeabl Ha aKTUBHOCTH ()EPMEHTOB.

17.  DHeprernka GMOXMMHUYECKHUX IPOLIECCOB.

18.  Knaccuduxanmus, coctaB, CTpoeHHe, QyHKIUHN U
Ouosoruyeckast pojib BATAMHUHOB.

19.  Tlpu3Haku HEJOCTATOYHOCTH BUTAMUHOB B OpraHHU3MeE
YeJI0BEKa.

20.  Bropu4HbIe METa0OIUTHI PACTEHUH: aJTKAIOHIBI, TITMKO3HIBI,
(beHoIbHbIE COeTUHEHNS, d(DUPHBIE Maciia U CMOJIBL, U UX
9KOJIOTUYECKas pOJib.

21.  OuUTOropMOHBI. XUMHUYECKOE CTPOCHUE i OMOXHUMUYIECCKHE
(YHKIMU B paCTUTEIBHOM OpraHU3Me.
22.  ®orocunTe3. UcTopus nzydenus gorocuHre3a. CBeToBas u

TEeMHOBas (a3za GpoTocuHTE3A.

23. [TurmenThI poTOCHHTE3A: KIaccuduKaIys, CBONCTBA,
OmocuHTe3. BakyossspHbIe TUTMEHTBI.

24.  Tlousrtue MeTaboIM3MA.

25.  uxn tpukap6oHOBBIX Kuciot. Lluki Kpebca.




26.  Dranwl OnocuHTe3a Oenka. OCOOCHHOCTH CHHTE3a
HYKJICMHOBBIX KHUCJIOT.

27.  XWMHYECKHI COCTaB 3epHA U CEMSH 3¢PHOBBIX,
3epHOO000BBIX, MACIUYHBIX, [IJI0JJOBO-STOHBIX, OBOIIHBIX KYJIbTY].
28.  BHOXMMHUYECKHil COCTaB 3¢pHA OCHOBHBIX 3JIAKOB U
3epHOO000OBBIX KYJBTYD.

29.  BUOXUMHUYECKHIl COCTaB CEMSIH MACIHYHBIX KYJIbTY].

30.  buoxumus u nuieBas ICHHOCTh KIIyOHeH KapTodens u
TomMHAMOYpa.

31. buoxuMmus U NHIIEBas EHHOCTh OCHOBHBIX KOPHEIIJIOIOB
(meTpy1ika, MOPKOBb, PEITUC, Peria, peabKa, Jp.).

32.  buoXuMUs U MHIIEBas [EHHOCTh OBOIIHBIX TOMATHBIX

KyJbTYp (TOMaThI, OaKJIaXKaHbl, Iepel).

33.  buoxummus u nuieBas LEHHOCTb OBOIIHBIX KaIlyCTHbBIX
KyJIbTyp (KammycTa OeJoKo4aHHasi, IBETHasI, OpIoccenbeKasi,
KOJIbpaOH | JIp.).

34.  bHOXMMHYECKHI COCTaB U MUIIEBAst IEHHOCTh CAJOBBIX U
ATOJHBIX KYJBTYP.

35.  3aBHCHMMOCTb OMOXMMHUYECKUX MPOLIECCOB OT F€HOTHIA,
MOYBEHHO-KIIMMAaTHYECKUX yCIOBHUHN, IIPOBOAMMBIX
arpoOTEeXHUYECKUX MEPOIPUSATHI.

36.  MexaHU3MBI 3aIIUTHI U YCTOMYUBOCTH Y PACTCHUU.
OKHCIUTENBHBIN CTpecC.

37.  AxTtuBHBIE (OPMBI KUCIOPOJa U NEPEKUCHOE OKHUCICHUE
JIUIH]IOB.

38. CocTaB aHTHOKCHJJAHTHON CHUCTEMBI pacTeHUI. Bubl u
(YyHKIMM aHTHOKCH/IaHTOB.

39.  HMMyHUTET pacTeHHI.

Tunosbie BONpOCHI AJ1s1 NPOBeIeHHs 3a4eTa B GopMe TeCTUPOBAHUS

@DOH/J| OLIEHOYHBIX CPEJCTB IOCPEICTBOM TECTUPOBAHHUS B ITOJIHOM 00beMe npuseaeH B DM1OC

Ha iatopme Moodle

Bompoc 1. CootHecuTe GUTOTOPMOH U BBIIOTHSAEMbIE UM (DYHKIIUH:
Bonpoc 2. CuHTE3 MHAOIMIYKCYCHON KUCIOTHI B PACTUTEIbHON KJIETKE HAUNHAETCS C
Tpunrogaa.
Bomnpoc 3. HezameHnMble KOMIIOHEHTBI, TPUCYTCTBYIONIME B HEOOIBIINX KOJINYECTBAX U
oOecrneuynBaroe HopMaabHOE MPOTEKAHNE OMOXUMHUYECKUX U (PU3UOTOTHUECKUX MPOLIECCOB
MyTEM y4acTHs B peryJIsiiui 0OMeHa BELIeCTB B OpraHu3Me, Ha3bIBAIOTCS:

Bomnpoc 4. Butamunbl ObIBatoOT:

Bormpoc 5. Kakoit BuTaMuH y4acTByeT B nporiecce (OTOCUHTE3a, YCUITUBACT JbIXaHUE KIIETOK, a
TaKXe MpHUJIAeT OOJIBIIYI0 YCTOHUMBOCTh OpraHu3MaMm, Tak Kak OKHCIseTcs Oiaroaaps
pa3IMyYHbIM "KOHEYHBIM" OKCHAA3aM, TO €CTh (PYHKIMOHUPYET B Pa3IMUHBIX YCIOBHSIX
TEMIIEpaTyphl U Ha Pa3HbIX dTallax pa3BUTHUSA PACTCHUM:

Bomnpoc 6. Karanu3zatop, yCKOPSIIOIIMI TOJBKO OJIHY XUMHUYECKYIO PEAKIINIO, Ha3bIBACTCS:

Bonpoc 7. OtmetbTe GakTophl, BAUSIOMINE HA CKOPOCTh (PePMEHTATUBHBIX PeaKIvii?
Bonpoc 8. Jlo6baBouHas rpymnmna JByXKOMIIOHEHTHBIX ()epMEHTOB Ha3bIBACTCSI:



Bormpoc 9. Kakoe BemecTBo B mporiecce GOTOCHHTE3a B TTOCIICICTBUM 3aIIacacTCsl B BUJIC
Kpaxmaja WJIu IpeBpaIlaeTcs B LEIUI0I03y?

Bormpoc 10. Kakue ¢pyHKIIMOHAIBHBIC TPYIIBI KMEIOT MOHOCAXapHUIbl?

Bormpoc 11. CootHecuTe yrineBoa u THI, K KOTOPOMY OH OTHOCHUTCS:

Bomnpoc 12. JIHK ectb TOJIBKO B )KUBOTHBIX KiieTKax, a PHK — B pacturenbHbIX.

Bomnpoc 13. Hanumure, kakast neHTo3a Bxoaut B coctaB PHK?
Bormpoc 14. Kakoli cBsSI3bI0 CBSA3BIBAIOTCS MEXIY COOOM JIBa pa3IMYHBIX HYKJICOTH/IA B
NEPBUYHOI CTPYKTYpE HYKJIEMHOBBIX KHCIOT?

Bormpoc 15. DdupHbie Maciia OTHOCSTCS K TPyIIIIe:

Bonpoc 16. beun oTkpbIThl B 1922 rony. PaboTaroT cTpyKTypHBIMH KOMIIOHEHTaMH KIIETOYHOM
MeMOpaHnbl. He cmemnBaroTcest ¢ BOJOH, HO JIETKO pacTBOPAIOTCA B xkupax. Ha cerogusinei
JeHb U3BecTHO 0KoJ10 100 coenuuenuil B 1aHHoM rpynne. bosbliie Bcero coiepxurcs B
pacTUTEIbHBIX Machax (HepaUHUPOBAHHBIX), OPEXax, CEMEHaX.

Bormpoc 17. PacturenpHble BOCKa — 3TO NPEACTABUTENU:

Bomnpoc 18. B HelTpalibHBIX ®KUPaX CBA3b )KUPHOU KUCIOTHI U TJUILIEPUHA IPOUCXOIUT 3a CUET:
Bonpoc 19. Y MoHoaMHHOTMKapOOHOBBIX aMUHOKHCIIOT:

Bomnpoc 20. benku-uoHodopsl, KOTOpbIE SBISAIOTCS TPAHCIOPTHBIMU KaHaJIaMH MEMOPAaHBI,
OCYLIECTBJISIIOT IEPEHOC TOJIBKO OJHOI0 BUJA MOjeKysl. OHM Ha3bIBatOTCA?

Bonpoc 21. YHuBepcalbHbIM aKKyMYJISITOPOM, JOHOPOM U TpaHC(HOPMATOPOM SHEPTUU B
OpraHu3Me SIBJISIETCS KUCIIOTa:

Bonpoc 22. K xakuM Tunam OMOXMMHUYECKUX PEaKIIUi MOYKHO OTHECTHU TJIMKOJIN3 U /UITU
[JIFOKOHEOTreHe3?

Bonpoc 23. OcHOBHYIO poJib B CTpAaTErU META0OIN3Ma UTPAIOT:

Bormpoc 24. Ilpu akTHBHOM TpaHCIIOPTE MOHOB U BELIECTB UYepe3 MeMOpaHbl HEOOXOIUMO
y4acTue:

Bormpoc 25. B coctaB opraHMueckoil 4acTH pacTUTENIBHOTO ChIPbsl HE BXOJIUT

Bompoc 26. K xakomy kiaccy pepMeHTOB OTHOCUTCS Juma3a?

Bormpoc 27. Bo ckonbko pa3 pepMeHTHI yCKOPSIOT OMOXUMHYCCKHE PCAKITUH?

Bonpoc 28. OtMeTbTe, 4TO OTHOCUTCS K CHEU(PUIECKUM CBOHCTBAM (PEPMEHTOB (UTO OTINYAET
UX OT IENCTBUS MPOCTHIX XUMUYECKUX KAaTaJIN3aTOPOB):

Bomnpoc 29. I'nnote3a o6pa3oBanus 3H3UM-CyOCTpaTHOTr0 KoMIuiekca J. durnepa Ha3bIBaeTCs:
Bormpoc 30. OtTmeTbTe (hakTOphl, BIUSIONINE HA CKOPOCTh (DEPMEHTATUBHBIX PEAKIUil?

Bomnpoc 31. Cneunguyeckue cBoiicTBa (pepMEHTOB 00YCIIOBIIEHBI HAIMYUEM Y HUX:

Bompoc 32. Kakas nento3a Bxoaut B coctaB JJHK?
Bormpoc 33. 13 kakux KOMIOHEHTOB COCTOUT HYKJIEOTU?

Bormpoc 33. B HykiieoTH 1€ IEHTO3a cBsi3aHa ¢ ocTaTkaMu(oM) (pochopHOIl KUCITOTHI:
Bomnpoc 34. [IpupoHblil HyKI€0THA, CyOcTpaT U NPOAYKT OKHUCIUTEIHLHOTO
docdoprrpoBans, BHIIOIHSAET PYHKIIMIO OCHOBHOI'O BHYTPUKIIETOUHOTO NEPEHOCUNKA
CBOOOTHON PHEPTUU B KJIETKE, HAa3bIBACTCS:
Bompoc 35. Coennnute KOMIJIEMEHTapHbIE OCHOBAHHUS:

Bomnpoc 36. Kaxoii cBs3bI0 CBA3BIBAIOTCA MEXY COOOM JBa pa3IMYHbIX HYKJICOTHAA B
NEPBUYHOM CTPYKTYpe HYKJIEHMHOBBIX KHCIOT?

Bomnpoc 37. Kakue Genku yuacTBytoT B popMupoBanuu TpetudHoii crpykrypsl JJHK B siape?
Bompoc 38. Tlepenoc renetnueckoil ”HGOpMAaIUK B MPEEIax OJHOTO Kjlacca HYKJIECHHOBBIX
kuciot (ot JJHK x /IHK ), unu cunrtes JIHK HazbiBaeTcs.

Bormpoc 39. Ha xakoli ctaguu peruiiKauy IpOUCXO0INUT pucoenHenne Hykneornaos JTHK-
NO0JIMMEpPa3aMH U NPOBEPKA MPAaBUIBHOCTH TPUCOEINHEHUS?

Bormpoc 40. Kakas crpykrypa PHK popmupyercs B pe3ynbrare ciupann3aiuu OTACTIbHBIX
yuacTkoB onHouenouyeunoit PHK, o6pasys "mmuiabku"?

Bormpoc 41. IIpu TpaHcnsanuy MeCcTo Hadajaa TPAaHCKPUIIIUN Ha3bIBAECTCS:

Bompoc 42. Ilponecc co3zpeBanus npe-PHK B nuTonnazme Ha3bIBaeTcs:




Kpurepuu oueHku:

- «3a4TE€HO» BBICTABIIAETCS 00YYarOIEMyCsl, €CJIM OH JEMOHCTPUPYET 3HAYUTEIbHOE IOHUMAHNE
OCHOBHBIX MIOHSTHI M 3aKOHOB OMOXMMUU, MOKET JIaTh OIICHKY ITOKa3aTelNeH )KU3He eI TeTbHOCTH
pacTeHU U PeKOMEHAALMH 110 UX MOBBILICHUIO HA OCHOBE (PU3HOJIOr0-ONOXUMHUYECKUX 3aKOHOB
Y TIPaBUJI, €CJIU B TECTUPOBAHUHU IIPOLIEHT MPABUJIbHBIX OTBETOB MpeBbIiaeT 50%:;

- «HE 3a4TE€HO» BBICTABIIIETCS 00YYAIOIIEMYCsl, €CIIM OH JEMOHCTPUPYET HEOOJIbIIOE TOHUMAHNE
OCHOBHBIX TOHATUH M 3aKOHOB OHMOXHMMHH, HE CIOCOOEH JaTh OLEHKY ITOKa3aTelen
AKHU3HEIEATEIIbHOCTH PACTeHUH M PEKOMEHJAMM 110 MX IOBBIIIEHUIO HAa OCHOBE (hHU3HMOIJIOrO-
OMOXMMHYECKHUX 3aKOHOB U IPABUJI, €CIM B TECTUPOBAHUHU ITPOLIEHT IIPABUIILHBIX OTBETOB MEHEE

50%.



